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Notice of Reasons for Refusal

Application number: Japanese Patent Application No. 2021-002874

Date of Drafting: Reiwa 4(2022) January 28

Patent examiner: TAMAI, Makoto 1585 Four BOO

Representative/Applicant: ISHIBASHI, Koki (other binary name)

Applied Provisions: Article 29 (2) (Inventive Step) Article 36 (4) (i) (Enablement
Requirement) Article 36 (6) (i) (Support Requirement)

<«<< Notification of Reason{s) for Refusal including Reason(s) based on Patent Act
Article 50bis >>>>

This application should be refused for the reason menticned below. If the applicant
has any opinion(s) against the reason, a written opinion should be submitted within
60 days from the date on which this notification was dispatched.

Reason

1. (Inventive step) The claimed invention(s) listed below of this patent application
shall not be granted a patent under the provision of Patent Act Article 29 (2) for
the reason that the claimed invention(s) could have easily been made by persons who
have common knowledge in the technical field to which the claimed invention(s)
pertains, on the basis of the invention(s) described in the distributed publication
listed below or made available to the public through electric telecommunication lines
in Japan or other foreign countries prior to the filing of the patent application.

2. (Enablement Reguirement) This patent application does not fulfill the requirement
of the provision of Patent Act Article 36(4)(i) in terms of the item(s) listed below
regarding the statement of the detailed explanation of the invention.

3. (Support Requirement) This patent application does not fulfill the requirement of
the provision of Patent Act Article 36(6)(i) in terms of the item(s) listed below
regarding the statement of the scope of claims.

Note (For the cited documents, please refer to the list of cited documents below.)

- Reason 1 (Inventive step)
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Claims 1, 4, 6, 7, and 14-22
- Cited Documents, etc. 1, and 2

Remarks

Cited Document 1 describes a conjugate in which an antibody specifically binding to
an epitope of human CDCE is conjugated to a drug via a linker (see Claim 1), and an
optional therapeutic or diagnostic agent is used as a drug (see [00110]).

{ited Document 2 describes an antibody-drug conjugate between an antineoplastic
compound and an anti-TROP 2 antibody, wherein the anti-tumor compound has the
structure indicated in [Chemical Formula 1] (see Claim 1). In addition, cited
document 2 also describes an embodiment in which an antineoplastic compound is
conjugated to a sulfhydryl group of an anti-TROP 2 antibody via a linker. It is
described to react with an antineoplastic compound having the structure shown in the
upper part of [Chemical Formula 31] to an antibody having a reduced disulfide bond
{refer to the 14,15, [0245 in Example)., In addition, Cited Document 2 describes that,
in addition to the Anti-TROP 2 antibody, hRS 7 antibody is conjugated with an
antineoplastic compound (see Reference Example 18),

Here, the compound shown in the upper part of [Chemical Formula 31] of Cited Document
2 has the same structure as the compound described in [Chemical Formula 1] of Claim
1 of the present application.
Cited Document 1 does not describe that the structure described in Claim I of Claim 1
is used as a linker and a drug, and is different from the invention according to
Claim 1 of the present application. However, Cited Document 1 describes that an
arbitrary therapeutic agent can be used as a drug, and the antitumor compound having
the structure shown in [Chemical Formula 1] of Claim 1 of the present application was
publicly known at the time of filing the present application, as described in Cited
Document 2. Consequently, it could have been easily conceived by a person skilled in
the art to use the invention described in Cited Document 2 as a linker and drug to be
coupled when preparing a conjugate based on the description in Cited Document 1.

Subsequently, the effects exerted by the present invention will be discussed below.
1t is confirmed in the Description of the present application that an antibody
specifically binding to EC 3 of CDC6 exhibits high endogenous activity and cytotoxic
activity (Example 6), and it is recognized that this effect is an advantageous effect
on the descriptions of Cited Documents 1 and 2, However, since the invention
according to Claim 1 of the present application includes an embodiment of binding a
pharmaceutical agent to an arbitrary ANTI-CD6 antibody, the invention according to
Claim 1 of the present application, which covers also a conjugate that does not
specifically bind to EC 3 of CD(C6, is generally used throughout the invention.
It is not recognized that a particularly remarkable effect cannot be predicted from
the advantageous effects on the inventions described in Cited Documents 1 and 2. In
view of the common general technical knowledge that the binding activity of an
antibody is determined by a combination of 6 CDR sequences, the inventions according
to Claims 4 and 7 of the present application are described in the Claims, Since it is
recognized that it includes a conjugate not specifically binding to EC 3 of CDbC6,
the inventions according to Claims 4 and 7 of the present application cannot be
considered to achieve a particularly remarkable effect that cannot be predicted from
the descriptions in Cited Documents 1 and 2.

Hence, the inventions according to Claims 22, and of the present application are
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inventions which could have been easily conceived by a person skilled in the art
based on the inventions described in Cited documents 1 and 2. 1,4,6,7,14 .

- Reason 2 (Enablement Requirement) , Reason 3 (Support Requirement)

- Claims 4, 6, 7, and 14-22

The invention according to Claim 4, as the 3 CDRs of a light chain variable region,
as one of the CDRs of rB 019 antibody, rG 055 antibody, rG 056 antibody, and rG 061
antibody, as one CDR of a heavy chain variable region, and 3 CDRs of a heavy chain
variable region. An antibody containing a CDR of an rG 019 antibody, rG 055 antibody,
Rg 056 antibody, Rg 061 antibody or CHg 019 antibody or a functional fragment of the
antibody ([0062] - [ 0065],10077 1) is a functional fragment of the antibody or the
antibody.

However, since the binding ability of the antibody is understood to be exerted based
on the appropriate combination of CDRs, an antibody comprising various combinations
of CDRs of rG 019 antibody, rG 055 antibody, rG 056 antibody, rG 061 antibody, or CHg
(019 antibody is included. It is highly likely that the binding ability of
"specifically binding to the amino acid sequence described in SEQ ID NO : 4”7 is lost,
as specified in Claim 2.

Further, even if the detailed description of the invention is taken into
consideration, it cannot be found that an antibody comprising various combinations of
those derived from the 5 kinds of antibodies described above is specifically binding
to the amino acid sequence described in SEQ ID NO : 4.

In that case, an antibody "specifically binds to the amino acid sequence described in
SEQ ID NO : 4” which is constituted by including various combinations of CDRs of rG
019 antibody, RG 055 antibody, rB 056 antibody, Rg 061 antibody, or CHg 019 antibody,
which is an antibody covered by Claim 4 It is not found to be disclosed with
sufficient support in the description of the detailed description of the invention.

Similarly, to obtain an antibody that "binds specifically to the amino acid sequence

described in SEQ ID NO : 4” from among antibodies composed of a variety of CDRs of rG
019 antibody, Rg 055 antibody, rG 056 antibody, rG 061 antibody, or CHg 019 antibody
imposes an excessive burden on a person skilled in the art,

The same applies to the invention according to Claim 7, including an antibody formed
by including, as the sequence of the light chain variable region, the variable
regions of hL 02 or hL 03, the sequence of the heavy chain variable region, the
sequence of the heavy chain variable region of hH 01, hH 02, or hH 04, and the
sequence of the heavy chain variable region of hH I. Furthermore, the inventions
according to Claims 6 and 14-22, which are dependent on Claim 4 or 7, are similar to
each other,

<Claim(s) in which no reason for refusal is found>

At present, no reasons for refusal are found with respect to the inventions according
to Claims 2 3 5, and 8-13. If any reason for refusal is found later, it will be

notified.
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<The list of cited documents etc.>
1, International Publication No. W02016/024195
2. International Publication No, W02015/098099

Notification of Patent Act Article 50bis>

The reasons for refusal related to this notice of reasons for refusal are identical
to the reasons for refusal of the reasons for refusal pertaining to the notice of
reasons for refusal filed on the Reiwa 2{2020) September 29, 2019, which was filed at
the same time as the present application, in the following points : (518773).

Accordingly, any amendment which will be made to the claimed invention in response to
this notification of reasons for refusal must fulfill the requirements under the

provisions of Patent Act Article 17bis (5) and (6).

Note

Reasons for refusal of the present application

Reasons for refusal 2 and 3

- Claims 4, 6, 7, and 14-22

Reasons for refusal of Japanese Patent Application No. 2019 - 518773

Reasons for refusal 2 and 3

- Claims 3, 5, 6, 13, 14, 20-36, and 40-53

Record of the result of prior art search

- Technical fields searched:

IPC
COTK 16700
DB name CAPlus/REGISTRY (STN)

This record of the result of prior art search does not constitute the reasons for
refusal,

<Suggestions in amending>

(1) When making amendment to the description or the scope of claims, the amended
parts should be underiined so as to be clearly identified (please refer to Note 6 and
7 of Form 13, Regulations under the Patent Act).

(2) Amendments must not go beyond the description, scope of claims, or drawings of
the present application as originally filed. In addition, when amending the scope of
claims, the amendment should be limited to deletion of the claimed invention,
restriction of the scope, correction of errors, and clarification of ambiguous
statements (i.e., only those specified in the notification of reasons for refusal).
In addition, for the evidence of the legality of each amendment, it is advisable to
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allege the legality in a written opinion with clear indication of the corresponding
parts in the original description, claims and drawings.

(3) One should make sure not to perform any corrections that invoke a violation
against Patent Act Article 17-2(4) when amending the scope of claims.

If you have any question or are willing to make an interview with the examiner to
discuss issues on this notification of reasons for refusal, please contact us at:When
sending of a draft amendment etc. is wished by E-mail etc., please inform me of that
by telephone.

Third Examination Department biotechnology Masato Tamai (x now thing)

TEL. 03-3581-1101 Extension 3448

A Director{(p.p.), an examiner, assistant examiner NIIDOME, Yutaka, TAMAI, Makoto, and
9639 1585
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PARTIAL ENGLISH LANGUAGE TRANSLATION OF OFFICE ACTION ISSUE FOR MX/a/2019/013597
DATED SEPTEMBER 17, 2021

The official action can be summarized as follows:

1. Lack of clarity of claims

Obijections outlined below concerning the clarity of the claims are made under the provisions set forth in articles
47 section Il of the Industrial Property Law (IPL) and 29 of the IPL Regulations.

The Applicant is informed that the antibody disclosed in claim 1 is not defined based on its specific technical
characteristics, rather it is defined based on its functional characteristics, i.e., it is defined because it
specifically binds to the amino acid sequence shown in SEQ ID NO: 4 and having internalization ability that
permits cellular uptake. In this regard, the Applicant is informed that it is well established that in the formation of
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an intact antigen-binding site, the maintenance of antigen-binding specificity and affinity, as well as the
functional characteristics of an antibody depend on the sequence of amino acids and conformation of
each of the CDRs and/or sequence of the variable region of the light and heavy chain of the antibody.

2. Foreign substantive examination

During the substantive examination process carried out to the present application, the counterpart Patent US
11,077,202 B2, corresponding to the priority claimed, was analyzed. In accordance with articles 54, 55 of the
Industrial Property Law (IPL) and 43, 44 of the IPL Regulations, Applicant is requested to comply with the
following requirement:

Since the patentability criterion of the Mexican Patent Office is in agreement with that of the USPTO, it is
requested to file a new set of claims conforming the claims on record to the US claims as granted in the
aforementioned patent.

In the event that the applicant decides not to comply with said requirement, Applicant shall submit a copy of the
following prior art documents:

- CORADA M ET AL: "Monoclonal antibodies directed to different regions of vascular endothelial cadherin
extracellular domain affect adhesion and clustering of the protein and modulate endothelial permeability",
BLOOD, THE AMERICAN SOCIETY OF HEMATOLOGY, US, vol. 97, no. 6, 15 March 2001 (2001-03-15),
pages 1679-1684.

- CARL U. BIALUCHA ET AL: "Discovery and Optimization of HKT288, a Cadherin-6-Targeting ADC for the
Treatment of Ovarian and Renal Cancers", CANCER DISCOVERY, vol. 7, no. 9, 1 September 2017 (2017-09-
01), pages 1030-1045.
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DIRECCION DIVISIONAL DE PATENTES
SUBDIRECCION DIVISIONAL DE EXAMEN DE FONDO DE
PATENTES AREAS BIOCTECNOLOGICA, FARMACEUTICA Y
QUIMICA

COORDINACION DEPARTAMENTAL DE EXAMEN DE FONDO AREA
BICTECNOLOGICA

Certificado de acuse de Expediente de Patente PCT fase nacional Capitulo | MX/af2015/013597
recibo registrofs:
M/ 2020/DOBE3E;
MX/2021/813715

Asunto: Se informa ler requisito de fondo,

Ciudad de Méxicn, 3 7 de septiembre de 2021,
SERGIO LUIS OUIVARES LOBATO Na. Folio: 82908
Apoderado de
DANCH! SANKYQ COMPANY, LIMITED
Pedro Luis Ogazdn No. 17
Cot. San Angel C.P. 51000,
Alcaldia Alvaro Obregdn, Ciudad de México, México

REF: 5Su solicitud No. MXfa/2019/013597 de Patente BCT presentada e 14 de mayo de 2018,

Como resuftado del examen de fondo, realizado con fundamento en los articulos 53 de la Ley de fa Propiedad Industrial
{181} v 42 del Reglamento de iz Ley de la Propiedad industrial {RLPY, se e comunica o siguiente:

Ef examen fue realizado en base 3 los siguientes docurentos de a salicitid:
Descripciém Paginas 1 3 183, como originalmeate fueron presentadas.

Refvindicaciones: No. 1 a 53, como fusron prasentadas en su enmienda No. MX/E/2021/013715 de fecha 19 de febwero de
2321,

Figuras: Mo, 1 a 16 {1/29-29/25}, como odginalmente fueron presentadas.

tistado de secuencias: SECUD NG: 1 a 86, como orginalmante fueron presentadas.
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DIRECCION DIVISIONAL DE PATENTES
SUBDIRECCION DIVISIONAL DE EXAMEN DE FONDO DE
PATENTES AREAS BIOTEGNOLOGICA, FARMACEUTICA Y
QUIMICA

COORDINACION DEFARTAMENTAL DE EXAMEN DE FONDO AREA
BIOTECNOLOGICA

1. Derivado de fa materia descrita y reivindicada en la solicitud gue nos ocupa, se ha entendido que Asta se refiere a:

Anticuerpos gue se unen a COHB y conjugados de los mismos, compaosiciones farmacéuticas gue los comprenden y uso de

los mismos,

2. Las objeciones que se exponen a continuacidn concernientes a las reivindicaciones son hachas bajo of supueste de fos
articufos 47 fraccion il de la 1Py 29 def RLPL

s Se le comumica al solicitante que el anticuerpo desceitc en la reivindicacidn 1 ne ostd definido en funcidn de sus
CARACTERISTICAS TECNICAS ESPECIFICAS, mids hien estd definido en funcidn de sus CARACTERISTICAS FUNCIONALES,
as decir, esta reivindicado porque se une especificarente a fa secuencia de aminoacidos ostrada en la SEQID NQ: 4

ue tiene capacidad de internalizacidn gue permite captacion celular. Al respecto, se le comunica al solicitante gue

astd bien establecido que en fa formacidn de un sitio de unidn al antigeno intacto, of mantenimiento de s especificidad
y afinidad de unién al antigeno, asi como LAS CARACTERISTICAS FUNCIONALES DE UN ANTICUERPO dependende la
secuencia de aminocécidos y conformacidn de cada uno de los CDRs y/o secuencia de la regidn variable de la cadena

ligera y pesada del anticuerpo.

3. Se e comurnica af soficitante que durante of proceso de examen de fondo practicado 2 su solicitud se analizd Ia patente
U5 11,077,202 B2, correspondiente con 1a pricridad reclamada. En cumplinddente a o dispueste en fos articulos 534 y 55 de

fa LR, v 42 y 44 del RLPY se le requiere para gue cumpla con lo siguiente:

®  Eneste caso of resultado del examen de fondo de s invencidn coincide con el de {a Oficina Estadpunidense de
Patentes, por {0 que se e requiere que madifique e capitula reivindicatorio apegandose s I otargado en dicha

paternte.

ta patente US 11,077,202 B2 se encuentra oo fa siguiente ligs electrdnica:
patentfsearchMfamily /64 27381 Vnublication/US 11072828 Flg=on33DUiS1 1

bitps/Aeoddedde espagenetoam
g¥72a2

4, 5e le informa al solicitante que en caso de no convenir a sus intereses of modificar {a materia de su invenddn alo otorgade

et la patente Estadounidense US 11,077,202 B2 debers atender a lo siguiente:

Durante el proceso de examen de hlsqueda practicado a su solicitud de patente se encontrd & informe de bitsgueda
suplementario para fa solicitud de patente No. PCT/IP2018/018572, correspondiente con la prioridad reclamada No. de
publicacion WO 20187212136 de fecha 19 de enero de 2021, practicado por la Oficina Europea de patentes, donde se citan
documentos de categoria "Y', En cumplindiente a lo dispuesto en los arts. 54 y 55 1Py 43 y 44 del RLPY deberd presentar

los documentos:

MX/2021/22908 Pag. 2
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DIRECCION DIVISIONAL DE PATENTES
SUBDIRECCION DIVISIONAL DE EXAMEN DE FONDO DE
PATENTES AREAS BIOTEGNOLOGICA, FARMACEUTICA Y
QUIMICA

COORDINACION DEFARTAMENTAL DE EXAMEN DE FONDO AREA
BIOTECNOLOGICA

«  CORADA M ET AL “"Moncclonal antibodies diracted to different regions of vascular endethelial cadberin
extracelivlar domain affect adhesion and chustering of the protein and modulate endothelial permeability”,
800D, vol. 87, no. 6, 15 de miarzo de 2001, piginas 1673-1684.

»  CARL Ll BIALUCHA ET AL, "Discovery and Optirnization of HKT288,

8, a Cadherin-b-Targeting ADC for the Treatment
of Quarian and Renal Cancers™, CANCER DISCOVERY, vol. 7, n0. 8, 1 de

septiembre de 2017, pdginas 1030-1045,

£} informe de basqueda suplementaric de la solicitud de patente No. WO 2018/212136 se encuentra en fa
siguiente liga electrénica:
hitps:{fregister apo.orgdapplication ddocumentid=E5G6WNIW 77 SUE number=EP1IRRO2 5368 Ing=en&npi={als

s

tas aclaraciones o modificaciones realizadas ya sea en la descripcion, en os dibujos yfo en las reivindicaciones, no deberdn
contener materia adicional con mayor alcance gue la materia presentada originalmente en la solicitud y/o elementos que
den soporte a reivindicaciones adicionales, de tal manera gue se cumpla con lo establecide en el articulo 55 BIS 1P

Asimismo, deberd efectuar el page que establece 1a tarifa vigente y exhibir of comprobante correspondiente.

Para que satisfaga estos reguisitos, s» e concede un plazo de dos meses contados a partir del dia siguiente a §a fecha en
gue se le notifigue el presente oficio, apercibido gue de no cumpliy aste reguadmienta an ef plazo sefialado se considerars
abandonada su solicitud da Patente de conformidad con lo dispuesto por fas arts. 55 y 58 de {a Loy de fa Propiedad

dgstrial.

El presente oficic corresponde al primer reguerimiento de examen de fondo, ol cual se emite, ademads de lo fundamentado
anteriormente, conforme al articule 13 del Acuerde por of que se establecen Boglas y Criterins para la resolucion de diversos
tramites ante of Instituto Mexicano de la Fropiedad industrial, publicado en e Diario Oficial de s Federacidn el dia 8 de
agosto de 2004,

Par {o anteriar, a prasente resohucidn se emite con fundamente en o dispuesto por los articulos 59 fracciones Ly XX, 9y
16 de {a Ley Federalt de Proteccidn a fa Propiedad Industrial; articidos 12, 39 fraccion V inciso 8} sub inciso i} segundo gudon,
42y 127 fracciones §, 1, 8], 1V y Vi del Reglamento del Instituto Mexicane de {a Propiedad industrial; articulos 18, 38, 52
fraccidn ¥ inciso a} sub inciso #} seguado guion, 16 fraccionas §, B, H#, IV y Vi v 30 del Estatuto Orgdnico del institute Mexicano
de ia Propiedad Indastrial; 12, 39, 52 fracoiones VI y XV y penditimo parrafoe del Acgerdo Delegatorio de Facoltades del

stituto Mexicano de la Propiedad industrial.

MX/2021/22908 Pag. 3
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DIRECCION DIVISIONAL DE PATENTES
SUBDIRECCION DIVISIONAL DE EXAMEN DE FONDO DE
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COORDINACION DEFARTAMENTAL DE EXAMEN DE FONDO AREA
BIOTECNOLOGICA

Ef presente documento electrénico ha sido firmade mediante ef uso de la firma electrdnica avanzada por el servidor pablico
competente, amparada por un certificadn digital vigente 2 Ia fecha de su elaboracidn, y es valido de conformidad con o
dispuesto en los articulos 7 y 9 fraccion | de la Ley de Firma Blectrdnica Avanzada y articulo 12 de su Reglamento.

Ef presente documento electranico, su integridad y autoria, se podrd comprobar en yoanw gob mxdinpt.

Asimismo, se emitid conforme lo previsto por fos articulos 1° fraccién #l; 27 fraccitn Vi; 37, 38 y 39 del Acuerdo por el que
se establecen fineamientos en materia de Servicios Electranicos del Institute Mexicano de la Propiedad Industrial.

ATENTAMENTE

COORDINADORA DEPARTAMENTAL DE
EXAMEN DE FONDO AREA BIOTECNOLOGICA
MARIA GABRIELA CABRERA VALLADARES
MGOV/BARMF 2021

Ladena Original

RMARIA GABRIELA CARRERA VALLADARES ] 00D0 1000000506482 289 | SERVICIO BE
ADMINISTRACION TRIBUTARIA] 151 [BIO| MX/2021/8 2008 | MX/3/2018/013597 | "1er” Reguisito
de fondo LPI PCT] 1800} AAMIPSgls) ] R430w L SHTEMFRYITAICUDLOxi=

Seflo DHgital
gODHBCEszBCTinSYHEK S NoaSaGPDS X 6w T2 tpwiFgmatagCsDrmBAqalwbY
rIEZded pQimys phMVGIsz 1 HE NdnuHKENRITTWZQROGmi+s a5 28501 by

§ DbXedkRiG/ 2e/ MKbsHERY 325 Debg X B+ukBINOSLWMgsNHAE 13+ 3¢ IEAIE
{PH2HZ o7 gz RuMIpFPS VW N2 W 7 x UTrankkx Ry WH2 EsRNZznDEGxy IPKOpHy RY
MGenieANMITIVKONSY0iRIKEND3hap Yowd YU Xg+ 5emtCywiPrhgSed 2
nbOTH b2t 2L ogHe 7x3IQUPYS/C xucGikarG3za==

Para verificar la autenticidad del presente documento, podra ingresar a Ia pagina electrénica hitps:/ fvalidadocumento.imp.go by,
escaneando f codigo bidimensional QR que aparece s un costado de ke e-firms del Servidor Pablico que signd el mismo, indicando, en
su casg, of tipo de documents que pretende validar §solicitud, acuse, oficie o promocidnd; lo anterior, con fundamento en o dispuesto
por loz srticudos 17 fraccidn i) 2° fraccidn Wi 37, 38 v 39 del Acuerdo por ef gue se establecen lineamientos en materia de Servicins
Electronicos del instituto Mexicano de la Propiedad industrial; en caso de no contar con fector OB o en su defecto no pueda ser leido
por st dispositive, digitar en la pagina antes referida &f siguiente cddigo: sEvuwAVNATBISVT Lweliogl/3M=
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Electronic Patent Application Fee Transmittal

Application Number:

16613203

Filing Date:

13-Nov-2019

Title of Invention:

ANTI-CDH6 ANTIBODY AND ANTI-CDH6 ANTIBODY-DRUG CONJUGATE

First Named Inventor/Applicant Name:

Atsuko SAITO

Filer:

Michael D. Kaminski/Audrey Titus

Attorney Docket Number:

098065-0249

Filed as Large Entity

Filing Fees for U.S.National Stage under 35 USC 371

Description

Fee Code Quantity

Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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_ . Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 260 260
Total in USD ($) 260
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Electronic Acknowledgement Receipt

EFS ID: 45108377
Application Number: 16613203
International Application Number:
Confirmation Number: 6337
Title of Invention: ANTI-CDH6 ANTIBODY AND ANTI-CDH6 ANTIBODY-DRUG CONJUGATE
First Named Inventor/Applicant Name: Atsuko SAITO
Customer Number: 22428
Filer: Michael D. Kaminski/Audrey Titus
Filer Authorized By: Michael D. Kaminski
Attorney Docket Number: 098065-0249
Receipt Date: 28-FEB-2022
Filing Date: 13-NOV-2019
Time Stamp: 18:06:50
Application Type: U.S. National Stage under 35 USC 371
Payment information:
Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $260
RAM confirmation Number E20222R107262233
Deposit Account
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:
Document i e . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
253224
1 098065-0249_IDS_2022-02-28. yes 4
pdf 598ea574f1355b8901d54b6cd72b13473d
b46d20
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 3
Information Disclosure Statement (IDS) Form (SB08) 4 4
Warnings:
Information:
156555
2 Foreign Reference C02017001191_ABS_only.pdf no 2
5dc3848c7d071ee0f2fd1691e6a3cf802e99
alc0
Warnings:
Information:
10228595
3 Foreign Reference W02015098099.pdf no 203
9e404c99147f68d41282fcffb 197 c35f8bfe4
Warnings:
Information:
3786282
4 Non Patent Literature CONC2019(())§103‘5023FOA72021» no 16
a p e5fl14cc3a77cae8651e98608622619235¢37]
3cad
Warnings:
Information:
2255919
5 Non Patent Literature CONC20190013020_0A_2021- no 16
11-29.pdf
b109be407ad44fc07d276952c23397a9506)|
2b6e2
Warnings:

Information:
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2394792

6 Non Patent Literature 1P2021 002874—(?fA—2022_02_02 no 10
" p 177ddefa96f 1cbf6aSe2c2284753683f5e6b
97a

Warnings:
Information:
1194816
7 Non Patent Literature MXa201901 315797&0/-\*2021_09_ no 8
) p 22¢8f816592805d05bd757ceaca590133383)
Warnings:
Information:
38257
8 Fee Worksheet (SB06) fee-info.pdf no 2
0504677d802b12¢1674d 13bbde6798fd 1d
17e8e6
Warnings:
Information:
Total Files Size (in bytes):‘ 20308440

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Atty. Dkt. No. 098065-0249

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name: Atsuko SAITO

Title: ANTI-CDH6 ANTIBODY AND ANTI-CDH6 ANTIBODY-DRUG
CONJUGATE

Application No.: 16/613,203

International Filing May 14, 2018

Date:

371(c) Date: November 13, 2019

Examiner: Robert S. LANDSMAN

Art Unit: 1647

Confirmation No.: 6337

INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR §1.56

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:
Applicant submits herewith documents for the Examiner’s consideration in accordance

with 37 CFR §§1.56, 1.97 and 1.98.

Applicant respectfully requests that each listed document be considered by the Examiner
and be made of record in the present application and that an initialed copy of Form PTO/SB/08
be returned in accordance with MPEP §609.

Applicant includes copies of all Foreign and Non-Patent Literature reference documents

cited on Form PTO/SB/08.

The submission of any document herewith is not an admission that such document
constitutes prior art against the claims of the present application or that such document is

considered material to patentability as defined in 37 CFR §1.56(b). Applicant does not waive

4862-4618-4721.1 -1-
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Atty. Dkt. No. 098065-0249

any rights to take any action which would be appropriate to antedate or otherwise remove as a

competent reference any document submitted herewith.

CONCISE EXPLANATION OF RELEVANCE

References D1 and D2 were cited in an Office Actions issued in connection with
Colombian Patent Application No. NC2019/0013020, dated August 9, 2021, and November 29,
2021.

References D1 and D2 belong to the same patent family, whereby the English language

document may assist the Examiner in understanding the content of D2.

References D1 and D2 also belong to the same patent family with WO-2016/024195-A1
which was previously cited in an IDS submitted on November 13, 2019, and by the Examiner in
the PTO-892 dated November 12, 2021. Accordingly, WO-2016/024195-A1 is not recited in the
present IDS.

Reference D3 was cited in a Notice of Reason(s) for Refusal issued in connection with
Japanese Patent Application No. 2021-002874, dated February 2, 2022. An English language

Abstract of reference D3 is provided.

Copies of the Office Actions with their English language translations are submitted

herewith as references D4-D7.

TIMING OF THE DISCLOSURE

The listed documents are being submitted in compliance with 37 CFR §1.97(c), before
the mailing date of any of a final action under 37 CFR §1.113, a notice of allowance under 37

CFR §1.311, or an action that otherwise closes prosecution in the application.

STATEMENT UNDER 37 CFR §1.97(e)
The undersigned hereby states in accordance with 37 CFR §1.97(e)(1) that items D3 and

D6 of information contained in this information disclosure statement were first cited in any
communication from a foreign patent office in a counterpart foreign application not more than

three (3) months prior to filing of this Statement.

4862-4618-4721.1 -
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FEE

Fees in the amount of $260.00 associated with an information disclosure statement set
forth in 37 CFR 1.17(p) is submitted herewith.

Although Applicant believes that no additional fee is required, the Commissioner is

hereby authorized to charge any additional fees which may be due to Deposit Account No. 19-

0741.

Respectfully submitted,
Date 2022-02-28 By /Michael D. Kaminski/
FOLEY & LARDNER LLP Michael D. Kaminski
Customer Number: 22428 Attorney for Applicant
Telephone:  (202) 672-5490 Registration No. 32,904

Facsimile:  (202) 672-5399
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Inventor Name:

Title:

Application No.:
Intn’l Filing Date:
371(c) Date:
Examiner:

Art Unit:

Confirmation No.:

Atsuko SAITO

ANTI-CDH6 ANTIBODY AND ANTI-CDH6 ANTIBODY-DRUG
CONJUGATE

16/613,203

5/14/2018

11/13/2019

Robert S. LANDSMAN
1647

6337

AMENDMENT AND REPLY UNDER 37 C.F.R. §1.111

Mail Stop AMENDMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

This communication is responsive to the non-final Office Action mailed February 14,

2022, concerning the above-referenced patent application. This response is timely filed.

Amendments to the Specification are shown on page 2 of this document.

Amendments to the Claims are reflected in the listing of claims which begins on page

11 of this document.

Remarks begin on page 21 of this document.

4857-8671-7213.1
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Amendments to the Specification

Please amend paragraph [0228] beginning on p. 129 of the as-filed specification as follows:

1)-4 Antibody-producing hybridoma screening according to Cell-ELISA method

1)-4-1 Preparation of antigen gene-expressing cells for use in Cell-ELISA

293a cells (a stable expression cell line derived from HEK293 cells expressing integrin
awv and integrin B3) were prepared at 5 x 103 cells/mL in DMEM medium supplemented with
10% FBS. In accordance with transduction procedures for using LIPOFECTAMINE™
Lipefeetamine 2000 (Thermo Fisher Scientific Inc.), DNA of pcDNA3.1-hCDH6 or pcDNA3.1-

cynoCDHB6, or pcDNA3.1 as a negative control was introduced into the 293a cells, and the cells
were dispensed in an amount of 100 uL/well onto a 96-well plate (Corning Inc.). Thereafter, the
cells were cultured under conditions of 37°C and 5% CO; in DMEM medium supplemented with

10% FBS for 24 to 27 hours. The obtained transfected cells were used for Cell-ELISA in an

adhesive state.

Please amend paragraph [0229] beginning on p. 130 of the as-filed specification as follows:

The culture supernatant of the 293a. cells transfected with the expression vector prepared in
Example 1)-4-1 was removed, and the culture supernatant from each hybridoma was then added
to the 293 cells transfected with pcDNA3.1-hCDH6 or pcDNA3.1-cynoCDHS6, or pcDNA3. 1.
The cells were left standing at 4°C for 1 hour. The cells in the wells were washed once with PBS
(+) supplemented with 5% FBS, and thereafter, Anti-Rat IgG-Peroxidase antibody produced in
rabbit (Sigma-Aldrich Co. LLC) that had been 500-fold diluted with PBS (+) supplemented with
5% FBS was added to the wells. The cells were left standing at 4°C for 1 hour. The cells in the
wells were washed three times with PBS (+) supplemented with 5% FBS, and thereafter, OPD
coloring solution (which had been prepared by dissolving o-phenylenediamine dihydrochloride
(Wako Pure Chemical Industries, Ltd.) and H2O; in an OPD solution (0.05 M trisodium citrate,
0.1 M disodium hydrogen phosphate 12-water; pH 4.5), so that the substances became 0.4 mg/ml

and 0.6% (v/v), respectively, was added in an amount of 100 pL/well to the wells. A coloring
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reaction was carried out with occasional stirring. Thereafter, 1 M HCI was added to the plate
(100 pL/well) to terminate the coloring reaction, followed by measurement of the absorbance at
490 nm using a plate reader (ENVISION™: PerkinElmer, Inc.). Hybridomas that produced a
culture supernatant exhibiting higher absorbance in the 293, cells transfected with the
pcDNA3.1-hCDH6 or pcDNA3.1-cynoCDH6 expression vector than that in the 293a cells
transfected with the control pcDNA3.1 were selected as hybridomas producing antibodies

binding to human CDH6 and cynomolgus monkey CDH®6.

Please amend paragraph [0230] beginning on p. 131 of the as-filed specification as follows:

1)-5 Selective screening for antibody binding to cynomolgus monkey CDH6 according to
flow cytometry

1)-5-1 Preparation of antigen gene-expressing cells for use in flow cytometry analysis

293T cells were seeded in a 225-cm? flask (Sumitomo Bakelite Co., Ltd.) at 5 x 10*
cells/cm?, and the cells were then cultured overnight under conditions of 37°C and 5% CO; in
DMEM medium supplemented with 10% FBS. pcDNA3.1-cynoCDH6 or pcDNA3.1 as a
negative control was introduced into the 293 T cells using LIPOFECTAMINE™ Lipefectamine

2000, and the cells were further cultured overnight under conditions of 37°C and 5% CQO;. The
293T cells transfected with each vector were treated with TRYPLE™ FeplE Express (Thermo
Fisher Scientific Corp.), and the cells were washed with DMEM supplemented with 10% FBS,
and then suspended in PBS supplemented with 5% FBS. The obtained cell suspension was used

in flow cytometry analysis.

Please amend paragraph [0234] beginning on p. 133 of the as-filed specification as follows:

1)-7-2 Purification of rat anti-CDH6 antibody
An antibody (rat anti-CDHG6 antibody (rG019, rG055, rG056 or rG061)) was purified
from the culture supernatant of hybridomas prepared in Example 1)-7-1 according to Protein G

affinity chromatography. The antibody was adsorbed on a Protein G column (GE Healthcare
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Biosciences Corp.), the column was then washed with PBS, and the antibody was then eluted
with a 0.1 M glycine/HCI aqueous solution (pH 2.7). 1 M Tris-HCI (pH 9.0) was added to the
eluate, so that the pH was adjusted to pH 7.0 to 7.5. Thereafter, using Centrifugal UF Filter
Device VIVASPIN®20 (molecular weight cutoff: UF30K, Sartorius Inc.), the buffer was
replaced with HBSor (25 mM histidine/5% sorbitol, pH 6.0), while the antibody was
concentrated, so that the concentration of the antibody was adjusted to 1 mg/mL. Finally, the

antibody was filtrated through a Minisart-Plus filter (Sartorius Inc.) to obtain a purified sample.

Please amend paragraph [0235] beginning on p. 134 of the as-filed specification as follows:

[Example 2: In vitro evaluation of rat anti-CDH6 antibody]

2)-1 Evaluation of binding ability of rat anti-CDHG6 antibody by flow cytometry

The human CDH6-binding activity of the rat anti-CDH6 antibody produced in Example
1)-7 was evaluated by flow cytometry. Using LIPOFECTAMINE™ Lipefeetamine 2000
(Thermo Fisher Scientific Inc.), pcDNA3.1-hCDH6 produced in Example 1)-1 was transiently

introduced into 293T cells (ATCC). The cells were cultured overnight under conditions of 37°C
and 5% CO», and thereafter, a cell suspension was prepared. The suspension of the transfected
293T cells was centrifuged, and the supernatant was then removed. Thereafter, the cells were
suspended by the addition of each of the 4 rat anti-CDH6 monoclonal antibodies (clone Nos:
rGO19, rGO55, rGO56 and rG061), which had been prepared in Example 1)-7, or rat IgG control
(R&D Systems, Inc.) (final concentration: 10 ng/mL). The cells were left standing at 4°C for 1
hour. The cells were washed twice with PBS supplemented with 5% FBS, and then suspended
by the addition of Anti-Rat IgG (whole molecule)-FITC antibody produced in rabbit (Sigma-
Aldrich Co. LLC) that had been 50-fold diluted with PBS supplemented with 5% FBS. The cells
were left standing at 4°C for 1 hour. The cells were washed twice with PBS supplemented with
5% FBS, followed by detection using a flow cytometer (FC500; Beckman Coulter, Inc.). The
data was analyzed using FlowJo (Tree Star, Inc.). The results are shown in Figure 1. In the
histogram of Figure 1, the abscissa depicts FITC fluorescence intensity indicating the amount of

the antibody bound, and the ordinate depicts a cell count. The shaded histogram shows that

-
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negative control 293T cells untransfected with hCDH6 were used, and the open solid line
histogram shows that hCDH6-transfected 293T cells were used. As seen, fluorescence intensity
was enhanced by the binding of the antibody to hCDHG6 on the cell surface. The rat IgG control
binds to neither of the cells. As aresult, it was confirmed that the 4 produced rat anti-CDH6
monoclonal antibodies bind to 293T cells transfected with pcDNA3.1-hCDH6.

Please amend paragraph [0237] beginning on p. 135 of the as-filed specification as follows:

2)-2-2 Epitope analysis of rat anti-CDH6 antibody by flow cytometry using domain
deletion mutant

The epitopes to which the rat anti-human CDH6 antibodies bound were identified by
flow cytometry analysis using a 293a. cell line transfected with each EC domain deletion vector.

Using LIPOFECTAMINE™ Lipefeetaminre 2000 (Thermo Fisher Scientific Inc.), each domain

deletion mutant expression vector produced in Example 2)-2-1, or pcDNA3.1-hCDH6 for the
expression of full-length human CDH6 was transiently introduced into a 293a cell line, which
was a cell line derived from HEK293 cells by stable transfection with integrin otv and integrin 33
expression vectors. The cells were cultured overnight under conditions of 37°C and 5% CO,,
and thereafter, a cell suspension was prepared. The suspension of the transfected 293 cells was
centrifuged, and a supernatant was then removed. Thereafter, the cells were suspended by the
addition of each of the 4 rat anti-CDH6 monoclonal antibodies (clone Nos: rG0O19, rG055, rG056
and rG061), which had been prepared in Example 1)-7, or rat IgG control (R&D Systems, Inc.)
(final concentration: 20 nM). The cells were left standing at 4°C for 1 hour. The cells were
washed twice with PBS supplemented with 5% FBS, and then suspended by the addition of Anti-
Rat IgG (whole molecule)-FITC antibody produced in rabbit (Sigma-Aldrich Co. LLC) that had
been 50-fold diluted with PBS supplemented with 5% FBS. The cells were left standing at 4°C
for 1 hour. The cells were washed twice with PBS supplemented with 5% FBS, followed by
detection using a flow cytometer (Canto II; BD Biosciences). The data was analyzed using
FlowJo (Tree Star, Inc.). The results are shown in Figures 2-1 to 2-6. In the histograms of

Figures 2-1 to 2-6, the abscissa depicts FITC fluorescence intensity indicating the amount of the

5.
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antibody bound, and the ordinate depicts cell count. The shaded histogram shows that negative
control untransfected 293a cells were used, and the open solid line histogram shows that 293
cells expressing full-length hCDH6 or each EC domain deletion mutant were used. Fluorescence
intensity is enhanced when the antibody binds to full-length hCDHG6 or each EC domain deletion
mutant on the surface of cells. The rat IgG control binds to none of the transfected cells. The 4
produced rat anti-CDH6 monoclonal antibodies bind to the full-length hCDH6, the EC1 deletion
mutant, the EC2 deletion mutant, the EC4 deletion mutant, and the EC5 deletion mutant, but do
not bind to the EC3 deletion mutant. From this result, it was demonstrated that the 4 rat anti-

CDH6 monoclonal antibodies specifically bind to hCDH6 with EC3 as an epitope.

Please amend paragraph [0258] beginning on p. 144 of the as-filed specification as follows:

4)-2-2 Purification of chG019

An antibody was purified from the culture supernatant obtained in Example 4)-2-
1 by a one-step process according to rProtein A affinity chromatography. The culture
supernatant was applied to a column that had been packed with MabSelectSuRe (GE Healthcare
Biosciences Corp.) equilibrated with PBS, and thereafter, the column was washed with PBS in
an amount of two or more times the volume of the column. Subsequently, the antibody was
eluted with a 2 M arginine hydrochloride solution (pH 4.0), so that a fraction containing an
antibody was collected. The fraction was dialyzed (Thermo Fisher Scientific Inc., Slide-A-Lyzer
Dialysis Cassette), so that the buffer was replaced with HBSor (25 mM histidine/5% sorbitol, pH
6.0). Using a Centrifugal UF Filter Device VIVASPIN®20 (molecular weight cutoff: UF10K,
Sartorius Inc.), the antibody was concentrated, so that the concentration of IgG was adjusted to 5
mg/ml or more. Finally, the antibody was filtrated through a Minisart-Plus filter (Sartorius Inc.)

to obtain a purified sample.

Please amend paragraph [0259] beginning on p. 145 of the as-filed specification as follows:

4)-3 Evaluation of binding activity of human chimeric anti-CDH6 antibody chG019



OnCusp
13650 of 14295 Ex. 1002

Atty. Dkt. No. 098065-0249

The CDH6-binding activity of the human chimeric anti-CDH6 antibody chGO19 purified
in 4)-2 was confirmed by flow cytometry. Using LIPOFECTAMINE™ Lipefeetamine 2000,
pcDNA3.1-hCDH6 or pcDNA3.1-cynoCDH6 produced in Example 1)-1, or pcDNA3.1 was

transiently introduced into 293 cells. The cells were cultured overnight under conditions of
37°C and 5% CO,, and thereafter, a cell suspension was prepared. chG019 was added to the
suspension of each of these cells. The cells were left standing at 4°C for 1 hour. Thereafter, the
cells were washed twice with PBS supplemented with 5% FBS, and then suspended by the
addition of PE-labeled F(ab')2 Fragment anti-human IgG, Fcy antibody (Jackson
ImmunoResearch Laboratories, Inc.) that had been 500-fold diluted with PBS supplemented with
5% FBS. The cells were left standing at 4°C for 1 hour. The cells were washed twice with PBS
supplemented with 5% FBS, and then re-suspended in PBS supplemented with 5% FBS,
followed by detection using a flow cytometer (Canto II; BD Biosciences). The data was
analyzed using FlowJo (Tree Star, Inc.). As shown in Figure 5, chG019 did not bind to the 293T
cells transfected with pcDNA3.1 as a negative control, but did bind to the 293T cells transfected
with pcDNA3.1-hCDH6 or pcDNA3.1-cynoCDHG6 in an antibody concentration-dependent
manner. In Figure 5, the abscissa depicts antibody concentration, and the ordinate depicts the
amount of the antibody bound, based on mean fluorescence intensity. It is evident from this
result that chG019 specifically binds to human CDH6 and cynomolgus monkey CDH6 with

almost equivalent binding activity.

Please amend paragraph [0271] beginning on p. 150 of the as-filed specification as follows:

5)-5-3-2 Two-step purification of HO11L.02, H02L.02, H02L.03 and HO4L.02
The antibody was purified from the culture supernatant obtained in Example 5)-5-
3-1, by a two-step process, namely, by rProtein A affinity chromatography and ceramic
hydroxyapatite. The culture supernatant was applied to a column that had been packed with
MabSelectSuRe (manufactured by GE Healthcare Biosciences Corp.) equilibrated with PBS, and
thereafter, the column was washed with PBS in an amount of two or more times the volume of

the column. Subsequently, the antibody was eluted using a 2 M arginine hydrochloride solution
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(pH 4.0). A fraction containing the antibody was dialyzed (Thermo Fisher Scientific Inc., Slide-
A-Lyzer Dialysis Cassette), so that the buffer was replaced with PBS. The antibody solution was
5-fold diluted with a buffer of 5 mM sodium phosphate/50 mM MES/pH 7.0, and then applied to
a ceramic hydroxyapatite column (Bio-Rad Laboratories, Inc., Bio-Scale CHT Type-1
Hydroxyapatite Column) that had been equilibrated with a buffer of 5 mM NaPi/50 mM MES/30
mM NaCl/pH 7.0. Elution was carried out on a linear concentration gradient of sodium chloride,
so that a fraction containing an antibody was collected. This fraction was dialyzed (Thermo
Fisher Scientific Inc., Slide-A-Lyzer Dialysis Cassette), so that the buffer was replaced with
HBSor (25 mM histidine/5% sorbitol, pH 6.0). The antibody was concentrated with Centrifugal
UF Filter Device VIVASPIN®20 (molecular weight cutoff: UF10K, Sartorius Inc.), thereby
adjusting the IgG concentration to 20 mg/ml. Finally, the antibody was filtrated through a

Minisart-Plus filter (Sartorius Inc.) to obtain a purified sample.

Please amend paragraph [0279] beginning on p. 154 of the as-filed specification as follows:

6)-1-2 Binding activity against human, monkey, mouse or rat CDH6
Using LIPOFECTAMINE™ Lipefeetamine 2000 (Thermo Fisher Scientific Inc.),
pcDNA3.1-hCDH6, pcDNA3.1-cynoCDH6, p3xFLAG-CMV-9-mCDHG6, or p3xFLAG-CMV-9-

rCDHG6 produced in Example 1)-1 was transiently introduced into 293a cells. The cells were
cultured overnight under conditions of 37°C and 5% CO», and thereafter, a cell suspension was
prepared. Untransfected 293 cells were used as a negative control. The suspension of the 293
cells produced as described above was centrifuged, and the supernatant was then removed.
Thereafter, the cells were suspended by the addition of each of the 4 humanized hG019
antibodies (clone Nos: HO1L02, HO2L.02, HO2L.03 and HO4L02), which had been prepared in
Example 5)-5-3, or human IgG1 control (Calbiochem). The cells were left standing at 4°C for 1
hour. The cells were washed twice with PBS supplemented with 5% FBS, and then suspended
by the addition of anti-human IgG, Fc(gamma) PE goat F(ab') (Jackson ImmunoResearch
Laboratories, Inc.) that had been 500-fold diluted with PBS supplemented with 5% FBS. The

cells were left standing at 4°C for 1 hour. The cells were washed twice with PBS supplemented
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with 5% FBS, followed by detection using a flow cytometer (Canto II; BD Biosciences). The
data was analyzed using FlowJo (Tree Star, Inc.). In Figures 6-1 and 6-2, the abscissa depicts
antibody concentration, and the ordinate depicts the amount of the antibody bound based on
mean fluorescence intensity. As shown in Figures 6-1 and 6-2, the human IgG1 control as a
negative control binds to none of the CDH6-transfected cells. The 4 humanized hG019
antibodies (clone Nos: HO1L02, HO2L.02, HO2L.03 and H04L02) bind to human CDH6 and
cynomolgus monkey CDH6, but bind to neither mouse nor rat CDH6. None of the antibodies
bind to the cells transfected with the empty vector pcDNA3.1 as a negative control. On the other
hand, International Publication No. WO 2016/024195 discloses that the NOV0712 antibody
exhibits binding activity against all of human CDH6, cynomolgus monkey CDH6, mouse CDH6,
and rat CDH6. As a result, it was demonstrated that the 4 humanized hG019 antibodies obtained
in the present description are anti-CDHG6 antibodies that exhibit binding properties different from
those of the NOVO0712 antibody.

Please amend paragraph [0280] beginning on p. 155 of the as-filed specification as follows:

6)-2 Analysis of CDH6-binding sites of humanized hG019 and NOV0712

6)-2-1 Epitope analysis using domain deletion mutant

Using Lipofectamine 2000 (Thermo Fisher Scientific Inc.), each domain deletion
mutant expression vector produced in Example 2)-2-1, or pcDNA3.1-hCDHS6 for the expression
of full-length human CDH6 was transiently introduced into cells. The cells were cultured
overnight under conditions of 37°C and 5% CQ,, and thereafter, a cell suspension was prepared.
The suspension of the transfected 293, cells was centrifuged, and the supernatant was then
removed. Thereafter, the cells were suspended by the addition of each of the 4 humanized
hGO19 antibodies (clone Nos: HO1L02, HO2L02, HO2L03 and H04L.02), which had been
prepared in Example 5)-5-3, or the anti-CDHG6 antibody NOV0712, which had been prepared in
Reference Example 1, or human IgG1 (Calbiochem) as a negative control. The cells were left
standing at 4°C for 1 hour. The cells were washed twice with PBS supplemented with 5% FBS,
and then suspended by the addition of APC-anti-human IgG goat F(ab')2 (Jackson
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ImmunoResearch Laboratories, Inc.) that had been 500-fold diluted with PBS supplemented with
5% FBS. The cells were left standing at 4°C for 1 hour. The cells were washed twice with PBS
supplemented with 5% FBS, followed by detection using a flow cytometer (Canto II; BD
Biosciences). The data was analyzed using FlowJo (Tree Star, Inc.). The results are shown in
Figures 7-1 to 7-6. In the histograms of Figures 7-1 to 7-6, the abscissa depicts APC
fluorescence intensity indicating the amount of the antibody bound, and the ordinate depicts cell
count. The shaded histogram shows that negative control untransfected 293 cells were used,
and the open solid line histogram shows that 293a cells expressing full-length hCDH6 or each
EC domain deletion mutant were used. Fluorescence intensity is enhanced when the antibody
binds to full-length hCDH6 or each EC domain deletion mutant on cell surface. The human
IgG1 control binds to none of the transfected cells. The 4 humanized hG019 antibodies (clone
Nos: HO1L02, H021.02, HO21.03 and HO4L.02) bind to the full-length hCDH6, the EC1 deletion
mutant, the EC2 deletion mutant, the EC4 deletion mutant, and the EC5 deletion mutant, but do
not bind to the EC3 deletion mutant. Specifically, it was demonstrated that the 4 humanized
hGO019 antibodies specifically bind to hCDH6 with EC3 as an epitope. On the other hand, the
anti-CDH6 antibody NOV0712 binds to the full-length hCDHS6, the EC1 deletion mutant, the
EC2 deletion mutant, the EC3 deletion mutant, and the EC4 deletion mutant, but does not bind to
the ECS5 deletion mutant. Specifically, it was demonstrated that the anti-CDH6 antibody
NOVO0712 specifically binds to hCDH6 with ECS5 as an epitope. This is consistent with epitope
information on NOV0712 described in International Publication No. WO 2016/024195. From
this result, it was demonstrated that the 4 humanized hG019 antibodies obtained in the present

description are anti-CDH6 antibodies that exhibit properties different from those of NOV0712.

-10-
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Amendments to the Claims

This listing of claims will replace all prior versions and listings of claims in the application:

Listing of Claims:

1. (Currently Amended) A human or humanized monoclonal A# antibody that

specifically binds binding to the amino acid sequence shown of in SEQ ID NO: 4 and possesses

an ability to internalize havinginternatizatton-abihty that permits cellular uptake, or a functional
fragment of the antibody _that binds to the amino acid sequence of SEQ ID NO: 4 and possesses
an ability to internalize that permits cellular uptake.

2. (Original) The antibody or the functional fragment of the antibody according to claim
1, which has competitive inhibitory activity, for binding to the amino acid sequence shown in
SEQ ID NO: 4, against at least any one antibody selected from the group consisting of the
following antibodies (1) to (5):

(1) an antibody having a light chain consisting of the amino acid sequence at positions 21
to 233 in SEQ ID NO: 53 and a heavy chain consisting of the amino acid sequence at positions
20 to 471 in SEQ ID NO: 56,

(2) an antibody having a light chain consisting of the amino acid sequence at positions 21
t0 233 in SEQ ID NO: 61 and a heavy chain consisting of the amino acid sequence at positions
20 to 471 in SEQ ID NO: 69,

(3) an antibody having a light chain consisting of the amino acid sequence at positions 21
t0 233 in SEQ ID NO: 61 and a heavy chain consisting of the amino acid sequence at positions
20 to 471 in SEQ ID NO: 73,

(4) an antibody having a light chain consisting of the amino acid sequence at positions 21
to 233 in SEQ ID NO: 65 and a heavy chain consisting of the amino acid sequence at positions
20 to 471 in SEQ ID NO: 73, and

(5) an antibody having a light chain consisting of the amino acid sequence at positions 21
t0 233 in SEQ ID NO: 61 and a heavy chain consisting of the amino acid sequence at positions

20 to 471 in SEQ ID NO: 77.

-11-
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3. (Previously Presented) The antibody or the functional fragment of the antibody
according to claim 1, which comprises CDRL1, CDRL2 and CDRL3 in any one combination
selected from the group consisting of the following combinations (1) to (4):

(1) CDRLI1 consisting of the amino acid sequence shown in SEQ ID NO: 12, CDRL2
consisting of the amino acid sequence shown in SEQ ID NO: 13, and CDRL3 consisting of the
amino acid sequence shown in SEQ ID NO: 14,

(2) CDRLI1 consisting of the amino acid sequence shown in SEQ ID NO: 22, CDRL2
consisting of the amino acid sequence shown in SEQ ID NO: 23, and CDRL3 consisting of the
amino acid sequence shown in SEQ ID NO: 24,

(3) CDRLI1 consisting of the amino acid sequence shown in SEQ ID NO: 32, CDRL2
consisting of the amino acid sequence shown in SEQ ID NO: 33, and CDRL3 consisting of the
amino acid sequence shown in SEQ ID NO: 34, and

(4) CDRLI1 consisting of the amino acid sequence shown in SEQ ID NO: 42, CDRL2
consisting of the amino acid sequence shown in SEQ ID NO: 43, and CDRL3 consisting of the
amino acid sequence shown in SEQ ID NO: 44, and

CDRHI, CDRH2 and CDRH3 in any one combination selected from the group consisting
of the following combinations (5) to (9):

(5) CDRHI consisting of the amino acid sequence shown in SEQ ID NO: 17, CDRH2
consisting of the amino acid sequence shown in SEQ ID NO: 18, and CDRH3 consisting of the
amino acid sequence shown in SEQ ID NO: 19,

(6) CDRHI consisting of the amino acid sequence shown in SEQ ID NO: 27, CDRH2
consisting of the amino acid sequence shown in SEQ ID NO: 28, and CDRH3 consisting of the
amino acid sequence shown in SEQ ID NO: 29,

(7) CDRHI consisting of the amino acid sequence shown in SEQ ID NO: 37, CDRH2
consisting of the amino acid sequence shown in SEQ ID NO: 38, and CDRH3 consisting of the
amino acid sequence shown in SEQ ID NO: 39,

(8) CDRHI consisting of the amino acid sequence shown in SEQ ID NO: 47, CDRH2
consisting of the amino acid sequence shown in SEQ ID NO: 48, and CDRH3 consisting of the

amino acid sequence shown in SEQ ID NO: 49, and

-12-
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(9) CDRHI consisting of the amino acid sequence shown in SEQ ID NO: 17, CDRH2
consisting of the amino acid sequence shown in SEQ ID NO: 60, and CDRH3 consisting of the
amino acid sequence shown in SEQ ID NO: 19.

4. (Previously Presented) The antibody or the functional fragment of the antibody
according to claim 1, which comprises CDRL1, CDRL2 and CDRL3, and CDRH1, CDRH2 and
CDRHS3 in any combination selected from the group consisting of the following combinations
(1) to (5):

(1) CDRLI1 consisting of the amino acid sequence shown in SEQ ID NO: 12, CDRL2
consisting of the amino acid sequence shown in SEQ ID NO: 13, and CDRL3 consisting of the
amino acid sequence shown in SEQ ID NO: 14, and CDRHI1 consisting of the amino acid
sequence shown in SEQ ID NO: 17, CDRH2 consisting of the amino acid sequence shown in
SEQ ID NO: 18, and CDRH3 consisting of the amino acid sequence shown in SEQ ID NO: 19,

(2) CDRLI1 consisting of the amino acid sequence shown in SEQ ID NO: 22, CDRL2
consisting of the amino acid sequence shown in SEQ ID NO: 23, and CDRL3 consisting of the
amino acid sequence shown in SEQ ID NO: 24, and CDRH1 consisting of the amino acid
sequence shown in SEQ ID NO: 27, CDRH2 consisting of the amino acid sequence shown in
SEQ ID NO: 28, and CDRH3 consisting of the amino acid sequence shown in SEQ ID NO: 29,

(3) CDRL1 consisting of the amino acid sequence shown in SEQ ID NO: 32, CDRL2
consisting of the amino acid sequence shown in SEQ ID NO: 33, and CDRL3 consisting of the
amino acid sequence shown in SEQ ID NO: 34, and CDRHI1 consisting of the amino acid
sequence shown in SEQ ID NO: 37, CDRH2 consisting of the amino acid sequence shown in
SEQ ID NO: 38, and CDRH3 consisting of the amino acid sequence shown in SEQ ID NO: 39,

(4) CDRLI1 consisting of the amino acid sequence shown in SEQ ID NO: 42, CDRL2
consisting of the amino acid sequence shown in SEQ ID NO: 43, and CDRL3 consisting of the
amino acid sequence shown in SEQ ID NO: 44, and CDRHI1 consisting of the amino acid
sequence shown in SEQ ID NO: 47, CDRH2 consisting of the amino acid sequence shown in
SEQ ID NO: 48, and CDRH3 consisting of the amino acid sequence shown in SEQ ID NO: 49,

and

-13-
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(5) CDRLI1 consisting of the amino acid sequence shown in SEQ ID NO: 12, CDRL2
consisting of the amino acid sequence shown in SEQ ID NO: 13, and CDRL3 consisting of the
amino acid sequence shown in SEQ ID NO: 14, and CDRH1 consisting of the amino acid
sequence shown in SEQ ID NO: 17, CDRH2 consisting of the amino acid sequence shown in
SEQ ID NO: 60, and CDRH3 consisting of the amino acid sequence shown in SEQ ID NO: 19.

5. (Previously Presented) The antibody or the functional fragment of the antibody

according to claim 1, which is humanized.

6. (Previously Presented) The antibody or the functional fragment of the antibody
according to claim 1, which has any one light chain variable region selected from the group
consisting of the following variable regions (1) to (4):

(1) alight chain variable region consisting of the amino acid sequence shown in SEQ ID
NO: 63,

(2) alight chain variable region consisting of the amino acid sequence shown in SEQ ID
NO: 67,

(3) an amino acid sequence having a sequence identity of at least 95% or more to the
sequence of a framework region other than at each CDR sequence in the amino acid sequences of
(1) and (2), and

(4) an amino acid sequence comprising a deletion, substitution or addition of one or
several amino acids in the sequence of a framework region other than at each CDR sequence in
the amino acid sequences of (1) to (3), and

any one heavy chain variable region selected from the group consisting of the following
variable regions (5) to (9):

(5) a heavy chain variable region consisting of the amino acid sequence shown in SEQ ID
NO: 71,

(6) a heavy chain variable region consisting of the amino acid sequence shown in SEQ ID
NO: 75,

(7) a heavy chain variable region consisting of the amino acid sequence shown in SEQ ID

NO: 79,
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(8) an amino acid sequence having a sequence homology of at least 95% or more to the
sequence of a framework region other than at each CDR sequence in the amino acid sequences of
(5)to(7), and

(9) an amino acid sequence comprising a deletion, substitution or addition of one or
several amino acids in the sequence of a framework region other than at each CDR sequence in

the amino acid sequences of (5) to (8).

7. (Previously Presented) The antibody or the functional fragment of the antibody
according to claim 1, which comprises a light chain variable region and a heavy chain variable
region in any of the following combinations (1) to (4):

(1) a light chain variable region consisting of the amino acid sequence shown in SEQ ID
NO: 63 and a heavy chain variable region consisting of the amino acid sequence shown in SEQ
ID NO: 71,

(2) alight chain variable region consisting of the amino acid sequence shown in SEQ ID
NO: 63 and a heavy chain variable region consisting of the amino acid sequence shown in SEQ
ID NO: 75,

(3) alight chain variable region consisting of the amino acid sequence shown in SEQ ID
NO: 67 and a heavy chain variable region consisting of the amino acid sequence shown in SEQ
ID NO: 75, and

(4) a light chain variable region consisting of the amino acid sequence shown in SEQ ID
NO: 63 and a heavy chain variable region consisting of the amino acid sequence shown in SEQ

ID NO: 79.

8. (Previously Presented) The antibody or the functional fragment of the antibody
according to claim 1, which has any of the following combinations (1) to (4):

(1) alight chain consisting of the amino acid sequence at positions 21 to 233 in SEQ ID
NO: 61 and a heavy chain consisting of the amino acid sequence at positions 20 to 471 in SEQ

ID NO: 69,
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(2) alight chain consisting of the amino acid sequence at positions 21 to 233 in SEQ ID
NO: 61 and a heavy chain consisting of the amino acid sequence at positions 20 to 471 in SEQ
ID NO: 73,

(3) alight chain consisting of the amino acid sequence at positions 21 to 233 in SEQ ID
NO: 65 and a heavy chain consisting of the amino acid sequence at positions 20 to 471 in SEQ
ID NO: 73, and

(4) alight chain consisting of the amino acid sequence at positions 21 to 233 in SEQ ID
NO: 61 and a heavy chain consisting of the amino acid sequence at positions 20 to 471 in SEQ
ID NO: 77.

9. (Original) The antibody or the functional fragment of the antibody according to claim
8, which has a light chain consisting of the amino acid sequence at positions 21 to 233 in SEQ ID
NO: 61 and a heavy chain consisting of the amino acid sequence at positions 20 to 471 in SEQ

ID NO: 69.

10. (Original) The antibody or the functional fragment of the antibody according to
claim 8, which has a light chain consisting of the amino acid sequence at positions 21 to 233 in
SEQ ID NO: 61 and a heavy chain consisting of the amino acid sequence at positions 20 to 471
in SEQ ID NO: 73.

11. (Original) The antibody or the functional fragment of the antibody according to
claim 8, which has a light chain consisting of the amino acid sequence at positions 21 to 233 in
SEQ ID NO: 65 and a heavy chain consisting of the amino acid sequence at positions 20 to 471
in SEQ ID NO: 73.

12. (Original) The antibody or the functional fragment of the antibody according to
claim 8, which has a light chain consisting of the amino acid sequence at positions 21 to 233 in
SEQ ID NO: 61 and a heavy chain consisting of the amino acid sequence at positions 20 to 471
in SEQ ID NO: 77.
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13. (Previously Presented) The functional fragment of the antibody according to claim
1, wherein the functional fragment is selected from the group consisting of Fab, F(ab')2, Fab' and

Fv.

14. (Withdrawn) A polynucleotide encoding the antibody or the functional fragment of

the antibody according to claim 1.

15. (Withdrawn) The polynucleotide according to claim 14, which comprises
polynucleotides in any one combination selected from the group consisting of the following
combinations (1) to (5):

(1) a polynucleotide encoding a light chain variable region comprising CDRL1 consisting
of the amino acid sequence shown in SEQ ID NO: 12, CDRL2 consisting of the amino acid
sequence shown in SEQ ID NO: 13 and CDRL3 consisting of the amino acid sequence shown in
SEQ ID NO: 14, and a polynucleotide encoding a heavy chain variable region comprising
CDRHI1 consisting of the amino acid sequence shown in SEQ ID NO: 17, CDRH2 consisting of
the amino acid sequence shown in SEQ ID NO: 18 and CDRH3 consisting of the amino acid
sequence shown in SEQ ID NO: 19,

(2) a polynucleotide encoding a light chain variable region comprising CDRL1 consisting
of the amino acid sequence shown in SEQ ID NO: 22, CDRL2 consisting of the amino acid
sequence shown in SEQ ID NO: 23 and CDRL3 consisting of the amino acid sequence shown in
SEQ ID NO: 24, and a polynucleotide encoding a heavy chain variable region comprising
CDRHI1 consisting of the amino acid sequence shown in SEQ ID NO: 27, CDRH2 consisting of
the amino acid sequence shown in SEQ ID NO: 28 and CDRH3 consisting of the amino acid
sequence shown in SEQ ID NO: 29,

(3) a polynucleotide encoding a light chain variable region comprising CDRL1 consisting
of the amino acid sequence shown in SEQ ID NO: 32, CDRL2 consisting of the amino acid
sequence shown in SEQ ID NO: 33 and CDRL3 consisting of the amino acid sequence shown in
SEQ ID NO: 34, and a polynucleotide encoding a heavy chain variable region comprising

CDRHI1 consisting of the amino acid sequence shown in SEQ ID NO: 37, CDRH2 consisting of
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the amino acid sequence shown in SEQ ID NO: 38 and CDRH3 consisting of the amino acid
sequence shown in SEQ ID NO: 39,

(4) a polynucleotide encoding a light chain variable region comprising CDRL1 consisting
of the amino acid sequence shown in SEQ ID NO: 42, CDRL2 consisting of the amino acid
sequence shown in SEQ ID NO: 43 and CDRL3 consisting of the amino acid sequence shown in
SEQ ID NO: 44, and a polynucleotide encoding a heavy chain variable region comprising
CDRHI1 consisting of the amino acid sequence shown in SEQ ID NO: 47, CDRH2 consisting of
the amino acid sequence shown in SEQ ID NO: 48 and CDRH3 consisting of the amino acid
sequence shown in SEQ ID NO: 49, and

(5) a polynucleotide encoding a light chain variable region comprising CDRL1 consisting
of the amino acid sequence shown in SEQ ID NO: 12, CDRL2 consisting of the amino acid
sequence shown in SEQ ID NO: 13 and CDRL3 consisting of the amino acid sequence shown in
SEQ ID NO: 14, and a polynucleotide encoding a heavy chain variable region comprising
CDRHI1 consisting of the amino acid sequence shown in SEQ ID NO: 17, CDRH2 consisting of
the amino acid sequence shown in SEQ ID NO: 60 and CDRH3 consisting of the amino acid
sequence shown in SEQ ID NO: 19.

16. (Withdrawn) The polynucleotide according to claim 14, which comprises a
polynucleotide encoding a light chain consisting of the amino acid sequence at positions 21 to
233 in SEQ ID NO: 61 and a polynucleotide encoding a heavy chain consisting of the amino acid
sequence at positions 20 to 471 in SEQ ID NO: 69.

17. (Withdrawn) The polynucleotide according to claim 14, which comprises a
polynucleotide encoding a light chain consisting of the amino acid sequence at positions 21 to
233 in SEQ ID NO: 61 and a polynucleotide encoding a heavy chain consisting of the amino acid
sequence at positions 20 to 471 in SEQ ID NO: 73.

18. (Withdrawn) The polynucleotide according to claim 14, which comprises a

polynucleotide encoding a light chain consisting of the amino acid sequence at positions 21 to
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233 in SEQ ID NO: 65 and a polynucleotide encoding a heavy chain consisting of the amino acid
sequence at positions 20 to 471 in SEQ ID NO: 73.

19. (Withdrawn) The polynucleotide according to claim 14, which comprises a
polynucleotide encoding a light chain consisting of the amino acid sequence at positions 21 to
233 in SEQ ID NO: 61 and a polynucleotide encoding a heavy chain consisting of the amino acid
sequence at positions 20 to 471 in SEQ ID NO: 77.

20. (Withdrawn) An expression vector comprising the polynucleotide according to

claim 14.

21. (Withdrawn) Host cells transformed with the expression vector according to claim

20.

22. (Withdrawn) The host cells according to claim 21, wherein the host cells are

eukaryotic cells.

23. (Withdrawn) A method for producing an antibody of interest or a functional
fragment of the antibody, which comprises the step of culturing the host cells according to claim
21, and the step of collecting an antibody of interest or a functional fragment of the antibody

from the culture obtained by the aforementioned step.

24. (Previously Presented) The antibody or the functional fragment of the antibody
according to claim 1, wherein the heavy chain or the light chain has undergone one or two or
more modifications selected from the group consisting of N-linked glycosylation, O-linked
glycosylation, N-terminal processing, C-terminal processing, deamidation, isomerization of
aspartic acid, oxidation of methionine, addition of a methionine residue to the N-terminus,
amidation of a proline residue, conversion of N-terminal glutamine or N-terminal glutamic acid

to pyroglutamic acid, and a deletion of one or two amino acids from the carboxyl terminus.

25. (Original) The antibody according to claim 24, wherein one or two amino acids are

deleted from the carboxyl terminus of a heavy chain thereof.
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26. (Original) The antibody according to claim 25, wherein one amino acid is deleted

from each of the carboxyl termini of both of the heavy chains thereof.

27. (Previously Presented) The antibody according to claim 24, wherein a proline

residue at the carboxyl terminus of a heavy chain thereof is further amidated.

28. (Previously Presented) The antibody or the functional fragment of the antibody
according to claim 1, wherein sugar chain modification is regulated in order to enhance

antibody-dependent cellular cytotoxic activity.
29-52. (Canceled)

53. (Withdrawn) A method for producing an antibody-drug conjugate, which comprises

the step of reacting the antibody or the functional fragment of the antibody according to claim 1.

54. (Withdrawn) A method for producing an antibody-drug conjugate, which comprises
the step of reacting the antibody or a functional fragment of the antibody obtained by the

production method according to claim 23 with a drug-linker intermediate compound.
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REMARKS

Applicant respectfully requests reconsideration of the present application in view of the

foregoing amendments and the reasons that follow.
Status of Claims

Claim 1 is are currently amended. The amendment does not add new matter, and the
amendment is made without prejudice or disclaimer. After amending the claims as set forth
above, claims 1-28 and 53-54 remain pending in this application, with claims 14-23 and 53-54

withdrawn.

Specification

The Specification was objected to for including trade names or marks used in commerce
that are not capitalized and/or include a proper symbol (e.g., ®, ™, etc.). The Specification has
been reviewed and amended as necessary to comply with the appropriate rules. In view of the

amendments, Applicant respectfully requests that this objection be withdrawn.

Rejections under 35 U.S.C. § 102

Claims 1-2 and 24 were rejected under 35 U.S.C. § 102 as allegedly anticipated over (i)
Dunne et al., Arterioscler. Thromb. Vasc. Biol., 2012, 32(7): 1724-1731, and (ii) Shimazui et al.,
Eur. Urol., 2000, 38:331-338. Claims 1, 2, 13, and 24 were rejected as anticipated over Cho et
al., Development, 1998, 125(5):803-812. Finally, claims 1, 2, 5, 13, and 24 were rejected as
anticipated over Bialucha (US 9,982,045). Applicant respectfully traverses these rejections in

view of the amendments to the claims.

As presently amended, claim 1 now recites “A human or humanized monoclonal
antibody that specifically binds to the amino acid sequence shown of SEQ ID NO: 4 and

possesses an ability to internalize that permits cellular uptake, or a functional fragment of the

21-



OnCusp
13665 of 14295 Ex. 1002

Atty. Dkt. No. 098065-0249

antibody that binds to the amino acid sequence of SEQ ID NO: 4 and possesses an ability to

internalize that permits cellular uptake.”

“A claim is anticipated only if each and every element as set forth in the claim is found,
either expressly or inherently described, in a single prior art reference.” Verdegaal Bros. v.
Union Oil Co. of California, 814 F.2d 628, 631 (Fed. Cir. 1987) (emphasis added); MPEP §
2131. Dunne, Shimazui, and Cho fail to disclose a human or humanized monoclonal antibody,
and they fail to describe any antibodies that specifically bind to the EC3 domain of the
extracellular region of human CDHG6 (i.e., SEQ ID NO: 4). For at least that reason these

references do not anticipate the present claims.

Bialucha similarly fails to anticipate the present claims because it fails to disclose all of
the elements of the pending clams either expressly of inherently. Rather, Bialucha identifies the
ECS5 domain (i.e., Bialucha’s SEQ ID NO: 534) of the extracellular region of CDH6 as a
preferred epitope for binding (see para [0009], [0029], [0412). Further, Bialucha fails to
expressly indicate that any of the antibodies disclosed therein bind specifically to EC3 of the
extracellular region of human CDH6 (i.e., SEQ ID NO: 4) and possess an ability to internalize,

as recited in the present claims.

Bialucha also cannot be properly used to establish inherency. At best, the Office Action
notes that Bialucha “teaches antibodies as part of an ADC which would be expected to
internalize” (Office Action at p. 5; internal parenthetical omitted). But as the present
Specification indicates, there are 5 extracellular regions of human CDH6, and there is no
indication in the record that binding to any or all of the various extracellular domains will always
necessarily result in internalization of an antibody. MPEP § 2112 instructs, “[t]he fact that a
certain result or characteristic may occur or be present in the prior art is not sufficient to establish
the inherency of that result or characteristic.” Rather, “the examiner must provide a basis in fact
and/or technical reasoning to reasonably support the determination that the allegedly inherent
characteristic necessarily flows from the teachings of the applied prior art.” /d. Thus, there is no

legal or scientific basis for assuming that any of the antibodies disclosed in Bialucha necessarily
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possess both (i) specific binding to SEQ ID NO: 4 and (ii) an ability to internalize, as recited in

the claims.

For at least the foregoing reasons, Applicant requests that the rejections under 35 U.S.C.

§ 102 be reconsidered and withdrawn in view of the amendments to the claims.

Double Patenting

A, Claims 1-13 and 24-28 were rejected on the ground of alleged nonstatutory double
patenting as unpatentable over claims 1-29 of US 11,077,202 (“the *202 patent”). Applicant

respectfully traverses this rejection.

MPEP § 804 instructs, “[t]he doctrine of double patenting seeks to prevent the unjustified
extension of patent exclusivity beyond the term of a patent” and “[d]ouble patenting results when
the right to exclude granted by a first patent is unjustly extended by the grant of a later issued
patent or patents.” Because the *202 patent claims antibody drug conjugates (ADCs) and the

present application claims antibodies, per se, double patenting does not result here.

For example, the Federal Circuit has addressed double patenting allegations similar to
this one in £/i Lilly & Co. v. Teva Parenteral Meds. Inc., 689 F.3d 1368 (Fed. Cir. 2012), and the
court held that when distinct compounds were claimed, no double patenting existed. In E/i Lilly
the court compared a claimed intermediate (“the *775 intermediate”) with a pharmaceutical
compound called pemetrexed. In considering alleged double patenting based on claims directed
to these compounds, the court found:

The °775 Intermediate and pemetrexed are thus separate and independent chemical

compounds; Lilly's original claim to the 775 Intermediate offered no protection for

pemetrexed, and its claims to pemetrexed do not incorporate or require use of the

’775 Intermediate ... we agree with the district court's conclusion that that

disclosure does not render Lilly's claims to pemetrexed invalid for obviousness-
type double patenting.

Eli Lilly, 689 F.3d at 1380. Indeed, the court reiterated, “the claims at issue recite two separate

and distinct chemical compounds ... [t]hat alone suffices to undermine [the challenger’s ODP
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argument], for the asserted claims ... do not recite a use of the same compound, but a different
compound altogether.” Id. (emphasis original). The court also explained that “original claim to
the *775 Intermediate offered no protection for pemetrexed, and its claims to pemetrexed do not
incorporate or require use of the *775 Intermediate” and therefore the court reasoned that “[t]he
particular concerns motivating our prior decisions [i.e., unjustifiable extension of protection and

potential harassment] are thus absent here.” Id.

Further, E/i Lilly is not isolated jurisprudence. The Federal Circuit has long held that
double patenting does not exist when, as here, “the invention of the second-to-issue [patent]
received no protection from the first-issued [patent] because no claim of the latter covers the
[former’s] process.” Gen. Foods Corp. v. Studiengesellschaft Kohle mbH, 972 F.2d 1272, 1282
(Fed. Cir. 1992)

The same reasoning applies here. The ADC claimed in the *202 patent is a “separate and
distinct chemical compound” compared to the antibody claimed here, and the early granted
claims to an ADC offer no protection for the currently claimed antibodies. Thus, the judicial
underpinnings of double patenting are simply absent from the situation case, and for the
foregoing reasons, Applicant respectfully requests that this rejection be reconsidered and

withdrawn.

B. Claims 1-13 and 24-28 were also provisionally rejected on the ground of alleged
nonstatutory double patenting as unpatentable over claims 1-65 of copending US 17/293,577
(“the 577 application”).

This rejection over the *577 application should be withdrawn if the other rejections of
record are overcome by this response. The cited co-pending application—i.e., the 577
application—has a priority date and U.S. filing date that are later than the respective priority date
and filing date of the present application. MPEP § 804(I)(B)(1) instructs that “[i]f a ‘provisional’
non-statutory double patenting rejection is the only rejection remaining in an application having
the earliest effective U.S. filing date (including any benefit claimed under 35 U.S.C. 120, 121,

365(c), or 386(c)) compared to the reference application(s), the examiner should withdraw the
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rejection in the application having the earliest effective U.S. filing date and permit that
application to issue as a patent.” Thus, if the present claims are otherwise in condition for

allowance, the double patenting rejection over the 577 application should be withdrawn.
CONCLUSION

Applicant believes that the application is in condition for allowance. Favorable
reconsideration is respectfully requested. The Examiner is invited to contact the undersigned by

telephone if it is felt that a telephone interview would advance prosecution.

The Commissioner is hereby authorized to charge any additional fees which may be
required for this application to Deposit Account No. 19-0741. If any extensions of time are
needed for timely acceptance of papers submitted herewith, applicant hereby petitions for such

extensions under 37 CFR § 1.136 and authorizes payment of any such extension fees to Deposit
Account No. 19-0741.

Respectfully submitted,

Date April 27, 2022 By /Benjamin Berkowitz/
FOLEY & LARDNER LLP Benjamin A. Berkowitz
Customer Number: 22428 Attorney for Applicant
Telephone:  (202) 295-4620 Registration No. 59,349

Facsimile: (202) 672-5399

Jason N. Mock
Attorney for Applicant
Registration No. 69,186
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WASHINGTON, DC 20007-5109 1647
DATE MAILED: 05/11/2022
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
16/613,203 11/13/2019 Atsuko SAITO 098065-0249 6337

TITLE OF INVENTION: ANTI-CDH6 ANTIBODY AND METHOD OF PRODUCING AN ANTI-CDH6 ANTIBODY-DRUG CONJUGATE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 08/11/2022

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

22428 7590 05/11/2022 Certificate of Mailing or Transmission
FOLEY & LARDNER LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
- States Postal Service with sufficient postage for first class mail in an envelope
3000 K STREET N.W. addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
SUITE 600 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
WASHINGTON, DC 20007-5109 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/613,203 11/13/2019 Atsuko SAITO 098065-0249 6337
TITLE OF INVENTION: ANTI-CDH6 ANTIBODY AND METHOD OF PRODUCING AN ANTI-CDH6 ANTIBODY-DRUG CONJUGATE
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE I
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 08/11/2022
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
LANDSMAN, ROBERT § 1647 424-181100
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2

- T . e 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

AIA/47 or PTO/SB/A7, Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

W

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : () Individuat ([ Corporation or other private group entity (1 Government

4a. Fees submitted: [Jssue Fee [IPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web [ Enclosed check [J Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date

Typed or printed name Registration No.

Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/613,203 11/13/2019 Atsuko SAITO 098065-0249 6337
22428 7590 05/11/2022 | EXAMINER |
FOLEY & LARDNER LLP LANDSMAN, ROBERT $
3000 K STREET N.W.
SUITE 600 | ART UNIT PAPER NUMBER |
WASHINGTON, DC 20007-5109 1647

DATE MAILED: 05/11/2022

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration

of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
) - 16/613,203 SAITO et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
ROBERT S LANDSMAN 1647 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to the amendment dated 4/27/22.

[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.3 An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-13,24-28 and 53 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) LJAl b) (J Some* ¢) (J None of the:

1. (3 Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.

3. {0 Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5.[] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.00 Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2. Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date 2/28/22.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. O Other .
of Biological Material

4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

6. (J Examiner's Statement of Reasons for Allowance

/ROBERT S LANDSMAN/
Primary Examiner, Art Unit 1647

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220506
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Application/Control Number: 16/613,203 Page 2
Art Unit: 1647

EXAMINER’S AMENDMENT

Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the first inventor

to file provisions of the ATA.
An examiner’s amendment to the record appears below. Should the changes and/or additions be

unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To ensure

consideration of such an amendment, it MUST be submitted no later than the payment of the issue fee.

In the specification:

Amend the title to the following —

ANTI-CDH6 ANTIBODY AND METHOD OF PRODUCING AN ANTI-CDH6 ANTIBODY-DRUG
CONJUGATE

In the claims:

Cancel claims 14-23 and 54
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Application/Control Number: 16/613,203 Page 3
Art Unit: 1647

Advisory information

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to ROBERT S LANDSMAN whose telephone number is 571-272-0888. The examiner can
normally be reached M-F 8 AM — 6 PM (eastern).

Examiner interviews are available via telephone, in-person, and video conferencing using a USPTO
supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use the USPTO
Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor, Joanne
Hama, can be reached at 571-272-2911. The fax phone number for the organization where this application
or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained from
either Private PAIR or Public PAIR. Status information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) at
866-217-9197 (toll-free).

/ROBERT S LANDSMAN/
Primary Examiner, Art Unit 1647
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 16/613,203 SAITO et al.
ROBERT S LANDSMAN 1647
CPC - Searched*
Symbol Date Examiner
A61K47/6803, 6849; A61K31/4745; A61P35/00; C07K16/28; 01/28/2022 RL
CO7K2317/24, 40, 41, 565, 732, 76, 77
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
various SEQ ID NOs - results in SCORE 01/24/2022 RL
inventor search in PALM 01/24/2022 RL
WEST - search strategy in case 01/28/2022 RL
STN - search strategy in case 01/28/2022 RL
GOOGLE - search strategy in case 01/28/2022 RL
inventor search in PALM 05/06/2022 RL

U.S. Patent and Trademark Office

Page 1 of 2

Part of Paper No.: 20220506
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 16/613,203 SAITO et al.

ROBERT S LANDSMAN 1647

Interference Search

US Class/CPC US Subclass/CPC Group Date Examiner

Symbol

various SEQ results in SCORE

ID NOs 05/06/2022 RL

.cIm. search in | search strategy in case

WEST 05/06/2022 RL

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20220506
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |ic613 203 SAITO et al.
H “ “ ‘“ “‘ Examiner Art Unit
ROBERT S LANDSMAN 1647
CPC
Symbol Type Version
A61K 6803 F 2017-08-01
A61K 6849 | 2017-08-01
A61P 00 I 2018-01-01
AB1K 4745 | 2013-01-01
CO7K 28 | 2013-01-01
CO7K 24 A 2013-01-01
CO7K 40 A 2013-01-01
CO7K 41 A 2013-01-01
CO7K 565 A 2013-01-01
CO7K 732 A 2013-01-01
CO7K 76 A 2013-01-01
CO7K 77 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 19
/ROBERT S LANDSMAN/ 06 May 2022 ) . _—
Primary Examiner, Art Unit 1647 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 none

U.S. Patent and Trademark Office

Page 1 of 3

Part of Paper No.: 20220506
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |ic613 203 SAITO et al.
“ “‘“ “‘ Examiner Art Unit
ROBERT S LANDSMAN 1647

INTERNATIONAL CLASSIFICATION

CLAIMED

AB1K47/68 68
CO07K16/28 28
NON-CLAIMED

AB61P35/00 00
AB1K31/4745 4745

US ORIGINAL CLASSIFICATION

Primary Examiner, Art Unit 1647
(Primary Examiner)

CLASS SUBCLASS
CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 19
/ROBERT S LANDSMAN/ 06 May 2022

O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 none

U.S. Patent and Trademark Office

Part of Paper No.: 20220506

Page 2 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |ic613 203 SAITO et al.
“ “‘“ “‘ Examiner Art Unit
ROBERT S LANDSMAN 1647

Claims renumbered in the same order as presented by applicant (J CPA (J T.D. ([ R.1.47
CLAIMS

Final |Original|Final OriginallFinaI Original|Final |Original|Final OriginallFinaI Original[Final |Original|Final |Original
1 10 53
2 11
3 12
4 13
5 24
6 25
7 26
8 27
9 28
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 19
/ROBERT S LANDSMAN/ 06 May 2022 ) . N
Primary Examiner, Art Unit 1647 Q.G. Print Clalm(s) Q.G. Print Flgure
(Primary Examiner) (Date) 1 none
U.S. Patent and Trademark Office Part of Paper No.: 20220506

Page 3 of 3
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INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Date Submitted: February 28, 2022

(use as many sheets as necessary)

PTO/SB/08 (modified
Complete if Known \

OnCusp
Ex. 1002

Application Number

16/613,203

Filing Date

November 13, 2019

First Named Inventor

Atsuko SAITO

Art Unit

1647

Examiner Name

Robert S. LANDSMAN

@eet

| 1

lof |1

Attorney Docket Number

098065-0249

J

U.S. PATENT DOCUMENTS

Pages, Columns, Lines,
Examiner | Cite Document Number Publication Date Name of Patentee or Applicant of Where Relevant
Initials* | No.! Number-Kind Code? (if MM-DD-YYYY Cited Document Passages or Relevant
known) Figures Appear
D1. | 2016/0046711-A1 02-18-2016 Bialucha et al. = CO0-2017001191-A2
and WO-2016/024195-
A1l
UNPUBLISHED U.S. PATENT APPLICATION DOCUMENTS
U.S. Patent Application Filing Date of Pages, Columns, Lines,
Examiner | Cite Document Cited%ocument Name of Patentee or Applicant of Where Relevant
Initials* No.! Serial Number-Kind Code? MM-DD-YYYY Cited Document Passages or Relevant
(if known) Figures Appear
FOREIGN PATENT DOCUMENTS
Pages, Columns,
Foreign Patent Document Lines, Where
Examiner | Cite Publication Date Name of Patentee or Relevant
Initials* No." Country Code*Number* MM-DD-YYYY Applicant of Cited Documents Passages or
Kind Code® (if known) Relevant
Figures Appear T®
D2. | CO-2017001191-A2 04-28-2017 NOVARTIS AG =US-
2016/0046711-
A1 and WO-
2016/024195-A1
D3. | WO-2015/098099-A1 07-02-2015 DAIICHI SANKYO CO LTD ABS
NON PATENT LITERATURE DOCUMENTS
Exami Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
,n’i(t?arfs'fer No.! item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue number(s), | T°
’ publisher, city and/or country where published.
D4. | Colombian Patent Office, “Office Action,” issued in connection with Colombian Patent Application No. v
NC2019/0013020, dated November 29, 2021.
D5. | Colombian Patent Office, “Office Action,” issued in connection with Colombian Patent Application No. v
NC2019/0013020, dated August 9, 2021.
D6. | Japanese Patent Office, “Notice of Reason(s) for Refusal,” issued in connection with Japanese Patent v
Application No. 2021-002874, dated February 2, 2022.
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Yerexn Suonormaeckoi xuvm, T. 50, 2010, ¢. 203-258

NOAYUYEHUE PEKOMBHUHAHTHLBIX
AHTHUTEJ U CHHOCOBA! YBEJIMYEHMHA
HX ADBGHUHHOCTH

exinx B, H. AJIBTIOVIIEP, 1. B. CEPEBPAHAZ,
A T KATPYVXA

Kapeopa Suoxunrun Guonosuueckoeo garkynvmenma Mockoeckoeo
SOCYOApCemeeHHo20 Yrusepcumema uv. M.B.Jlovonocoea, Mocrsa.

1. Beexense. 1L Anrnrena: ctpoesne, hyaxumn, aphuraoe cozpesa-
HHC B OPFaHu3ME, DpaxTudeckoe npuMcHeHue. 11 Pexombunanrasie
AHTHTCNA! MPOUSBOAHBIC ¥ (DPATMCHTHI, MCTOMB! HOTYHCHM S, HPaKTH-
weckoe maueHne. 1V, Veenmucuue adduunocTy anruren. V. 3awmo-
HOHHQ.

{. BBEJEHUE

OTKPHITHE METOAA HONYICHEA MOHOKIOHAIBHBIX GHTUTEIT C HCTIONB30BA-
aueM rubpunomioit rexaonoran Kemrepom w Muanerarefisom s 1975 1
OKAZan0 OFPOMHOS BAHSHUEC HA passuThe (yHAAMCHTAIBHOH Hayky
¥ KIMHeCKol npaxTaky. biarcxaps YHHK3TBHOMY CBOHCTBY CHEOs-
GUUHO H ¢ BRICOKAM CPOACTBOM B3AHMOICHCTRBOBATE ¢ AHTHTCHAMY,
MOHOKIOHATBHEIS AHTHTE 1A HATAIH AKTHBHG UCTIONE30BATE IS HAyIHEIX
necneaoraduil B Tepanuy padraaeix 3adonesanmit. Ha cerogmsmmami
ACHDb, AHTHTCIA COCTARISIFOT HPpUOIMBHICIEHO OBHY TPeTs 0T olmero

Lipunamuie coxpanjenua: g — moyuornobymuner, 1gG — BMMYHOTIOOY IHHEI
wracca G; LC — nerxas uems mvmyHOTnoOymmHoB (light chain); HC — moxenan
gens aMsmyrornoGyxnuos (heavy chain); V, - papuaberennol A0MEX TAKEIOH
genu (variable domain of the heavy chain); V| — sapnaGenpubilf 10MEH Ierxol
uenw (variable domain of the light chain), Fv -papualermmeit vuacrok (variable
fragment); FR - kapkacupie yacTka Monexymst axrurena (framework regions);
CDR — y4acTKH MOJCKYJTbI aHTHTCHA, PACTIOSHAICIHC aHTHICH (complementarity
determining regions); SDR - ampxoruenorise ocrarxd CDR, onpeneiononge
coeEMMYHOCTD B3auMoReiicTsNA ¢ anTareHoM (specificity deternmuning regions);
C,, — xoncrasunit pomen Toxenoll wens (constant domain of the heavy chain);
CL‘ -~ KOHCTAMTHLIA JOMen Jerxe¥ umens (constant domain of the light chain);
Fab-{parsent — anTHroH-CBIseBarommil pparment anrurena (fragment, antigen-
binding); Fc — xpucravorvemsifi gparvent amrurena (fragment, crystallizable);
4.0. — AMAHOKHCIOTHEO OCTATOK; M.M. — MOJIRKY IADHAA MACCa.

Adpec ona koppecnoudenyny: DariaSerebryanayag)gmail.com
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204 E I Anvmaynep u coagm.

ronpecTea 8CIKOB, HCHOTBR3VEMBIX B Tepanvy PasiuuHeIX 3abonesanmnii
B pa3BuThix crpanax [1].

B teuernme nocaenupx 15 36T PA3BATHC TEXHOIOTAH TOIYYCHMS
pexomOuranTHoMU {(ackycereesno cosnarncit) JHK u cozpanne xomGu-
HaTopHbiX OMOIHOTEK TEHOR, & TAKKe NOSBACHUC PazHooOpazasix Suous-
FOPMATHICCKIX PECYPLOB ¢ METONOB KOMIBIOTSPHOIO MOASITHPOBAHMS
TPEXMEPHBIX CTPYRTYVDP CENKOBBRIX MONMSKYI CACANO BOSMOMKHEBIM TOXY -
GeHME POKOMOMHAHTHELY aHTHTC. PexoMOMHAHTHBIC TCXHOIOTHE O3B~
SIAEOT IYTEM HCKYCCTREHHOFO BHEAPSHHA B NTOCICAOBATETBHOCTS AHTHTEN
paszHooCpasHEX MOUGRKAI U3MCHITE UX OHOXAMUICCKUC U UMMy~
HOXMMHYCCKHAC CBOHCTBA {2], B TOM YHCRC ¥ H3MCHATE (VBCINYHBATH)
adpduarocts arrurell. HeCcOMHCHHBIM JOCTOHHCTBOM PCKOMOMHAHTHEX
TEXHOIOTHH SBASCTCSE TO, UTO € MX NOMOLIBH MOKHO HE TOIBKO HOXYYaTh
PCROMOHHAHTHEES AHATOTH VIRC CYIICCTRY FYIX AHTHTCI, HO ¥ CO3aBath
AHTHTCA, CreupQIYHEIC K PASMHEIM AHTHICHAM, de novo.

B sacTosuice BpeMs onyOHMKORAHO MHOTO OO30PHEX cTarc, ocss-
HICHHBIX PAVIHBM MCTOAM COSAAHE PeRoMOHNHanTHRX axrure [2--9].
Oaraxo, KaKk HaM KasKCTCS, B OTHX ITyOIHKALFY HE VICIICTCS AOCTATOIHO
BHUMARHS HPOOICME H MCTOIONOTHH HOKYCCTBCHHOTO noskiiueans addua-
HOCTH peroMOuHanTHEIX auTrTen. Janserii o630p xmouact B cebg a8e
OCHOBHBIC HacTH. B riepsoi noapotHO paccMOTPeHbl CTPOCHHE, CHOCOBH
TEOIYYCHM U UPAKTHICCKOC NPHMCHOHNS PeKOMOUHAHTHEIX AHTHTSHT U
ux $parvesros. Bo Bropo#t CHCTEMATHINPOBARGI CCHOBHBIC TIGAXOIB,
HCTONE3YCMEIS T MONYICHHS BHCOKCAMPHHHIX pCKOMOTHAHTHBIX
AHTETEN, — OT METONOB CHVUAHHOIO ¢ HANPABISHHOIC MYTarcHe’d a0
TEXHOTOTHH peroMOHHAUUH reHor antuTed. Ocofoc BHIMAHNS aBTOPH
VACIHAN METOAAM KOMITBYOTCPHOIO MOACANPOBAHHS, HOZBOIBICINNM
TPCACKA3BIBATE TPCXMEPHYIO CTPYKTYPY aHTHTCH # HACHTHAIMPOBaTE
AMUHOKHCIOTHL, KOTOPBIC BHOCSKT HAHOOIBIRUH BKIAK BO B3auMoaedcTBne
MOJICKY/I QHTUTCIA ¥ AHTHTCHA ¥ MOTYT OBITE 3aMCHCHBI APYTHMH 8.0, 1S
CO3AAHUA AHTHTEI C YBEIHICHHEM aQHHATETOM.

H. AHTUTEJA: CTPOEHUE, DYHKINY, AQGHHIHOE
COIPEBAHUE B OPTAHMIME, NTPAKTHUECKOE
DPUMEHEHUE

Awnrwrena (UMMYHOTIOOVIMHEL) — 3T0 CeMSHCTBO INAKOTIPOTCHHOB, TPCA-
CTABNCHHBIX B MIA3ME KPOBH UM TKAHCBBIX JKUAKOCTAX TOZBOHOYHBIX,
COOCOOHBIX PACTIOZHABATE K CRIZBIBATH MYIKCPOMHBIC A/ OPraHu3Ma
BCIHCCTER (AHTUICHBI ). YUACTOK aHTHICHA, C KOTOPBIM B3aUMMOACHCTRYET
AHTHTCIO, HAZBKIBACTOS STATONOM, 4 VHACTOK aHTHTCIA, 33 CUCT KOTOPOTS

OnCusp
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OHO B3aMMOACHCTBYCT ¢ aHTUreHOM, — maparonoM | 10]. B zamnoi riase
pacoMarpuBaryrCa OO GC HHEOOTH CTPOCHNAH anTUIC Ha OpHUMCPC HMMYHO-
rroByausHoB knacca G, Ux ocHoBHBG (QyHKUIHE, TpoLece ux addunnoTo
Cﬂgp CBAYINUA B Op TAHU3MC, a4 TAKMKS, 8C KOTOprQ ACTICKTEL ﬂp HMCHBOHMA
JHTUTSIA B Ha,y‘iHbYX HCCACACBAHMAX, JTHANHOCTHKS 1 Tepaﬂ 12121 pi}SﬂW{ HBIX
saboncBarii.

CTPOEHUE UMMVYHOITIOBYIMHOB

Y GoNBIHUHCTBA MIEKOTIATAIONGIX OOBAPVIKCHE 5 PASIRGHHX KIACCOB
wimysornoSyruaos {Ig) IgG, IgA, IgM, IgD n IgE. Arrurena passpix
KJIACCOB PARNIHMAKYTCH 110 PA3MEPY, 3apary OCIoB0 MONCKYIIBL, AMUHO-
KHACTOTROMY COCTABY H COACPAHUIG VITICBOXHOrO wkoMmuouewrta. Ig(G
B HOpME npeodlIajalor B CBIBOPOTKE KPOBH MECJIOBEKA B COCTABIAKNT
npubmmzureasrso 70-75% o1 o6mero KOIUYSCTRA CHIBOPOTOYHBIX
arrgren | 1012} Morexyna anrurerna wiacca lg(G noorpocsa U3 MeThipex
AOJHNCTTHZHBIX HETICH, ABYVX QAMHAKOBRIX TOKeTRX HeteH (heavy chain,
HC) ¢ monexysapuoit maccout 50-77 x/la v ABYX HACHTHMHELX JICTKAX
(light chain, LCYcmom. 25 x/a (puc. 1), B cocras xawaoi LC sxonur nBa
AomeHa — oauH sapuadenererii (V , variable domain of the light chain) n
onun koncranTHsit (C 1, constani domain of the fight chain), a » cocras
razx ol HC — onwm rapmabeneabiii (V, " variable domain of the heavy chain)
v tpa xonctanTbix (C,1--3, constani domains of the heavy chaim) xosena.
Kaxapiti u3 ZOMCHOB B OCHOBHOM HpeIcTasagct coboit B-cxaamiaryio
CIPYRTYPY, chopMUpoBaHAYO H3 7 aHTUIAPAICIbHNX P-CKIAA0K,
ofpazyioumx Aea B-rucra. CTpyeTypa Kawaoro HMMYHOTTIOOYIHHOBOTO
gomeHa CTabuIMIupOBAN 33 CHST BHYTPHIOMEHHOH sucyipdunaoi camsu.
Kpowme toro, AuCyiediausic CBAH COSAUHSIOT ICTKHS HETTH ¢ TIOKCIRIMY,
a Take Tokenrpie pens Mexay cofoit. Kamas napa sapualensipix
AOMEHOB YV, K V|, PACTIONOMKEHHBIX. B COCCIHAN THRCTOH A HCTKON IETAX,
ofpazyer sapuabenpreiil parment (Fv, variable fragment). VYposeus
BapuabenEHOCTH .0. BHYTPH BapnalCleHRIX AOMCHOB PACIICACICH
gepaspoMepro. On Handonee BRCOK B KOPOTKMX, TaK Ha3sBACMBIX
«runepsapuabensaeixy obnactax — CDR (complementarity detenmining
regions), ONPeACHAICIHUN KOMIUICMCHTAPHOCT aHTUTENA anrureny. B
BapualicTEHBIX AOMOHAX TEOKCIOH B TeTKOH HencH peraenaior o 1pu CDR
{V L CDRI1-3.V HC DR1-3}. B nocaenosarensHocTy BapradeabHONG JOMEHA
31 06AaCTH SCPSAVIOTCH ¢ UYCTHIPEMS OTHOCHTCIHHO WHBAPHAHTHHIMHA
«xapxacHpivi vaactkamu (FR — framework region, FR1-FR4)}, #a nomo
KOTOPBIX TPUXOIUTCH 0x010 8096 aMHHOKHCIOTHON HOCICAOBATCIRHOCTH
V-gomenos. Pons Taxyx yHaCTKOB SAKIFOMACTCH B NOANCPIKAHIY OTHO-
CHTCIPHO OJHOTHITHON TPCXMOPHOW CTPYKTYPH Y-ZOMCHOE, KOTOpPAas
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B Taxenas Hens
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FUaCTOK

Prc. 1. CrpocHie MOICKY B HMMY HOIOOy 1HHS xiacca G.

Ay Oomax cxema. Monexyna 1gG cocront w3 gavx neremx nenedt (LC) v neyvx
Taxensix venei (HC). Kaxnas LC cocrout 13 Bapuadempuore (V, ) H KOHCTAHTHOTO
momena (C ), a kawaas HC coctont 3 0gHOTO BAPHABEIBHOIO ( V) # Tpex XoH-
craxauens gomenos (CH, ). B erpyrtype 1g smaensor asa ¢iparsenta; anrared-
ceazersaronni Fab-@gparvest u Fo-diparsent, ssmommaromuii sdubexropayio ¢y ax-
mao. Crpvirypa Ig crabmmmsmposana (HaroKaps HaXEYGH0 [ICY T GHIHBIX CBECH
{OTMEeUCHB! KpacupiMeg rmxmamn), coeamononmx LT w HC, a raoxe HC mewny
coboii. Taxxe FucyApBUIHBIC CBISH HMCIOTCH BHYTPH KKIONO #3 AOMCHOB.

B) Baaumozs#ictene auTnresa u Fab-Qparsienta anTuTesa (TPeXMEepHat CTPVK-
typa Fab-@parsienta 1CFN u3 Oase nanseix PDR).

B cocrae Fab-giparmenta sxoaut LC u N-xonueeoi yuacrox HC, prmouarommmii
BOMEHBEL V| B CH;- Kasspit Fab-gparvest copepur yaacTor CesShpIBais aHTHICHA
{HapaTon), PACIIOIICKCHHEDN B 00acTH BApHAGCABHEIN JOMCHOB Jorkoll ¥ DDKeIoN
uener. COR-IOTI OTMOe LT Ha PHCYHKE KPACHBIM WBOTOM.,

B} Crpoeune anTHICH-CRAILBRONICIO YHACTEA (Tpexmepuan crpyxrypa Fab-gpar-
menta 1 CFN u3 6a3sr nanaeix PDE).

AHTH}"SHCB?{‘}})IBH!OE!}H!}i Y HACTOK KaBA0ro Fab-{pparmc—:u'm COCTOMT B3 3.G., BXOJA-
X B COCT4R MECTH runepsapHabenperx netenb { CDR -meTens), pacnonsoKe BN

€3 NOREPXHOCTH sapuademimix xomenos L » HC. Ha pucyre rumeppapnatenenue
ey orMedenst weetoM (L 1--3 - CDR-perm, sxonanmge g cocras LC 8 nopaype nx
pacoonoeReHuA B nocnenorarensuocty, H1-3 — CDR-merms, Bxoasmue B cocras HC).
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reobxornmMa g obecneyernd ahGUHHONC B3aUMOICHCTBIS THIICPBApHa~
SensHBIX VHacTkos ¢ agTurexoMm {10, 121

BapuabensHbIC ZJOMCHB JCTKONW U TSHKCIOH LETTH (VH nV, ) BMECTE ©
Gnmpxadimavy & mam konctapraevin govenavu (C, 1 u C 1) obpasyror
Fab-dparmerrsr anruren (fragment, antigen binding). Ocransayio gacts,
ripeacrasieHEyRy C-KOHICBEIMM KOHCTAHTHBIMU JOMCHAMM THAKEIBIX
ueredt, ofoznasasor kax Fe-gparvent (fragment, crystallizable). Ha rpasunse
Fab u Fc OparvicHToR pactionaraeTes «apHupHas oO0IacThy, KOTopas 3a cueT
CROCH THOKON CTPYKTY P 00VCAOBTHBACT HOABIKHOCTE PParMEHTOR MOMIG-
KyJiel GHTHTCIIA OTHOCUTCIHHO KPYT APYTAa U COASPHNT THCYIbHHUIHBIC
CBAZH, COCAVHAIOUING DIKCIBIC HeHH MeXAy coboi [10, 12}

Kax vixe yOOMUHAIOCEH BBHILUS, KIIFOYSBYIO POb BO B3AUMMOACHCTRHN
asTHreHa v agTareaa seonssor CDR. Jru runepeapualeibHbie yuacTey
TPEICTABILUOT ¢O0CH NMeTH, PACTONOKCHHRIE MOKIAY P-CRASIKAMHA,
CHIIBHO ODIHGAOHMECS 110 AMHUHOKMCICTHON MOCICAOBATCABHOCTH #
OPOTSHEHHOCTH vV paznuuseix anturen. CDR ofccneyusarot xoMoae-
MEHTAPHOCTh NOBSPRHOCTEH HAparcHa g SrMrona, Yo obycaosiusacT
AHTHFCH~Y3HAIIYIO aKTHBHOCTE alHKAMBHBIX PCTHOHOR BaApHabebHbIX
aomMeros. OcHoBOH BRAUMOASHCTEHA aHTRTENA B AHTUICHA ABAACTCS
PacHO3HaABAHUES TPCOXMOPHOR CTPYKTYPOH, $opMuUpveMoit U3 IHCCTH
nererms CDR, xoMneMenTapHoro ef 3uTona Ha NOBSPXHOCTH AaHTUTCHA.
B cayaac arraren, cocnudirinix K HeOOMB M aHTHNCHAM {TAKMM, KaK
HH3KOMOJSKYASPHBC COSANHECHYSI} BO BRAHMOACHCTBHA C AHTUISHOM
V9acTBYIOT TOMbKo Hexoropeie ns CDR [13]. Kax npasuno, V,CDR (n
ocobenno V,CDR3) snocsr Gonpummit srias B 00pazosanue KOHTAKIOB
< AaHTHTCHOM, 9CM ‘V[_CDR,Q, ¥ FeOMETPHHE CKIY U HTP KOHTAKTA aHTHI¢HA
u aarurena o0puHo pacronoxen s0mmsy or V,CDR3 [13]. Ao. CDR,
HCIOCPCACTRCHHC VHACTREVIOHUAC B KOHTAKTC ¢ AHTHICHOM, HAZHIBAIOT
ygacrTkaMy, onpesespomuMu crennduanocts (spectficity determining
regions, SPDR). Axaauzupys TPCXMOPHYES CTPYKTYRY KOMIUICKCA AHTHTCA
¥ AHTUIEHA MOYKHO HACHTHGMLMPOBATL 4.0, HAXOASINHREC B IIPAMOM KOH-
Takre ¢ agTrreaoM. CrmracTtes, 9To FR Tamoxe MOTYT IPHHAMATe YIaCcTHe
8 PACTIOIHABAHNN AHTUTSHA, HO B MCHBIICH CTeNCHH {200 OBEPXHOCTY
TAKHX VHMACTKOB OT KOHTIKTHPYICUIIY. TOBCPXHOCTSH aHTHICHA ¥ aHTHTSA
MOKET Cocrasiasts 10 15%) [13-15].

JAT KOMIUICKCOR ABTHTCHAO-AHTUTCH XAPAKTCPHA BHICOKAT KOMILIS-
MEHTAPHOCTh CTPYKTYP BauMOACHeTBY :oIHuX nosepxuocteil. [nomans
AOBCPXHOCTHY B3AUMOACHCTRIS aHTArCHA OCITKOBOY OPUPOAB! H AHTHTCIA.
raprupyer or 1400 1o 2300 A? ¢ npubnusureanBo PasHEM BKIAOM CO
croposst asruTena (650-900 A?) u aururena [16]. Bo m3anvoaciicrsnc
C aHTHTEIOM BORICUCHO, KAk mpasmio, or 5 1o 15 a.o. amrureHa Genxo-
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BOU mpHPOoasl ¥ puOIM3UTCABHO CTONBKO HXKE 4.0, MOJCKYIIBL aHTHTeHA
[16-17} Onnaxo arearessl MECHBIISEO PA3MEPA, TAKME, KAK HUIKOMOIC-
KYIAPHBIC COCAMHCHAS, HMOIOT MEHBINYH) IO/ KOHTAKTA IPH CBsI-
3pIBAHKY C aHTaTeaoM. DOpMa KOHTAKTUPY FOIHEH HOBSPXHOCTH AHTHICHA
¢ AHTHTCIOM B 3HAMMTCILHOH CTCUCHM 3ABHCUT OT padMepa aHTHITeHA.
€ yMCHBIDCHHEM pasMepa aBTHICHA KOHTAKTHPYIOINAR IIOBCPXHOCTD
AHTHTETA CTAHOBHTCY Gonee BOrHyTOH. KOHTaKTHDPYIOWAs TOREPKHOCTE
AHTHUTEN, CBASHBAIONIMX CCJIKOBBIE MONSKYIB, KaK MPABIIO, TUIOCKA,
TOLEA KAK HOBEPXHOCTh CBASHBAHMSA 0010 MEIIKIX AHTHTCHOB IPEACTAB-
maer cobolt Sopozaxy (B CIyMac NENTHIOB) HIH OMUHOUHYEY TIOCTD
(B3 cayvae HUZKOMOICKYIIPHBIX BEHESCTR HEUSHTHAHOH npuponast) {13,
18]. Ifpocrpascrsensan CTPYKIYPa aHTUIeHOBA3BIBAIOIOCIC YIACTHA
OTIPEACTACTCH NPOTHRKCHAOCTRE) H AMIHOKHCIOTHEIM cocTasom CDR-ne-
Tenp. [as nerens CDR3 xapaxTepHa SHAYUTCIbHAS THOKOCT, KOTOPAs
ONPEASISCT BOIMONKHOCTE BRAHMHON aXanTauny dIHTONA H apa-
Tona. [Ang agTurcHOR HeOONBIHOTO pasMepa, B TOM WHCHS TCHITHIOB,
xoxdopvannonnar ra0rocTh aRTHTET MOKET ObiTh CONCE BLIPIKCHROH,
HeM AT AHTHTCHOR GCnKoBoM mpupoasl. K OCHOBHEBIM THOAM KOHGBOD-
MARVOHHOH NOABMKHOCTH OTHOCST CONNIACOBAHHBIC SPCMEINCHNS
seckoaekux CDR-gerenes ¥ M3MCHCHHS TONOMCHUA GOKOBRIX TPYHIT
orpessabix 2.0, COR. Jlns adrureHOB Taioke XapakTepHO UIMCHCHNS
kouGOPMAITR UPY BAUMOACHCTBHAM C aHTHTCIAMIA.

BranmoaeHcrsne MEAY 2.0. 3NHTONA B NAPATONA OCYIISOTRISSTCN
OPEHMYTICCTBOHAG OTNAroAaps BOAOPOIHBIM CBA3MM, HOHHBIM B3aUMO-
AeUcTBISIM H, B MeHbINCH crenienn, Ban-aep-BaanscosrM saumonsiicr-
puam [13, 19]. B meckoapkux paforax HOKazaHo, MTO B CTPVKTYPAX
MHOPHX KOMITIEKCOB aHTHUIe 08 0eaKOBOH Npupoas # agrurel B obracta
Haparona MPHCYTCTRY EOT MOTICKYIS! BOJKRL, BXOIAIMS B 0OLIVIO CTPYKTYPY.
Hpenmonaraercs, 970 B TAKHX KOMILISKCAX MOJEKYIB! BOABL HEOGXOARMBI
A «3aT0AHCHHS» [CCKTOB KOMUICMCHTAPHOCTH MEXIY OCIHKOBOH
MOJSKYHOH u anTuTenom |18, 20-211.

B oCHOBHOM, SHCPTHS CBASKHBAHA AHTHTCIA M auTireda o0V CIoBIcHA
#eO0NBINMM KONRICCTBOM B3AUMOISHCTBAN MEHAY 2.0, DHUIONA U
Tapatornia. 3aMeHa TaKMX a.0. B NPHPOJHBIY BapHAHTaX AHTHICHA WId
JHTHTC HA ANAHKH HaCTO MPUBOANT K PEIKOMY OCIabHCHUI0 CBI3bIBAHLSL
AHTHTLIA ¥ apTurcHa (CM. Aaiec). Brlop vMCHHO anaHyHA B KA4CCTBE
BO3MOMHOM 338MEHB MOXHO OOBACHUTDL TEM, ¥T0 370 -~ Hauboace
MArku# cnocod verparcHus RianMoacHeTeui, obyenosneHHsX Soxosol
rpynnof aMHHOKHCIOTSHL, IIPH TOM HE BHOCIO(MME JO0N0HATSIbHEBIX
BRauMOACHCTRHE. B pesyisTare 3KCHEPHMEHTOE IO KapTHPOBAHUKD
STHATONa ¥ Haparcna OblIM BBISABISHB TAK HA3BBASMBIC (IOPAMUE
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TOUKHAY — &.0., BRI KOTOPBIX BO B3aNMOACHCTRHE aHTHICHA ¥ aHTHTEHA
Hapboaee BeRK. TaKde a.0. 9acTo PACHOAATar0TCH B HCHTPANEHOMN yacTy
VUACTKA BIAUMOACHCTBH anuTona u naparona. [lepudepudeckue a.o.,
KOHTAKTUPVIoINC ¢ BGJZ{HOﬁ cpeﬁ‘oﬁ, KaK HpaBalio, BHOCHT SHAYHTCIILIIO
MCHBIIHI BRIAA B THEPTIIO CBYIBIRANMS aHTHTe A ¢ arrturesoM | 16]. Kpome
a.0., HETOCPEACTBEHHO BOBJICICHHEIX BO B3AUMOASHCTBHE C AHTHICHOM,
BOKHYED PONE B PACTIO3HABAHAN AHTHISHA WIPAIOT 4.0., BRIOIHIKOINC
CTPYKTYPHYIO QVHKIIO ¥ 00SCOCHUBAINNE NPaBUIBHOC BIANMHOE
PACTIONOXKCHAC B MPOCTPAHCTRE KOHTAKTHPYIOMINX HOBCPRHOCTEH. D11
OCTATKH NOMICPIKUBAIOT HCOOKONUMYES AITE B3ANMOAEHCTBHSE ¢ AHTHICHOM
vonrdopmanvr CDR-nerens [22].

SYHKUMY UMM YHOITIOBYITHHEOB

AHTHTEN CHHTS2HPYIOToR B-muvdomuTasiy B OTBST HA NOARICHYE aHTH-
FCHOB B OpraMM3Me NO3BCHOUHBIX WM uenoscka. B paore mmmyHmoi
CHCTCMBI AHTATONA YHACTBYIOT B HOCKOABKYX npoueccax: 1) npenorapa~
IOCHUE NONANAHES YYKEPOMHEIX {B TOM “MHCIC U NATOICHMEN) MOICKYI
B KISTKH H WX PaspymIcHHe 2a cuet obpaz0BaHns KOMIICKCOB ¢ agTH-
TeIaMH, 2) CTHMYIISUES YHETTOXCHAA JYKePOIHEIXK OOBCKTOB MaKpo-
daraMu ¥ IZpyrHEMHE KISTKaIMH HyTEM B3AUMOACHCTBHS aHTUTEN ¢ MX
NOBCPXHOCTHEIME AHTHICHAMHU (ONCOHHZALMA), 3} 3AIyCK MEXAHM3MOB
PAsSPYLICHEA MYXKSPOAHBIX YACTHL 33 CY4CT CTRMYDIHMYE BMMVHHOIO
OTBCTA {AKTHBAUHS CHCTCMBI KOMIUICMCHTA).

ABTUTENA BOCX HIOTHIIOB BRIHOIHSIIOT 186 OCHOBHEC Gyarkuun: 1) pac-
NIO3HABAHME B CBA3BIBIHNC aHTHICHA, 2) 3h(eKTOPHBIC (DYHKUHE, K KOTO-
PBIM OTHOCST CBI3BIBARUE C MEMOpAHHBIME PEeUCHTOPaMi KICTOK 0pra-
HH3MAa (HanpuMep, (harouHToR) 1 BE3aHMOACHCTBHE ¢ ICPBRIM KOMIOHEH-
TOM CHICTEMbBI KOMILICMERTA UL MHMLMANHA KIACCHYES CROTO ITY TH KacKaaa
xoMIDIcMeHTa. it 3derTHBHOrC BHIOMHCHNT (OYHKIHY Y3HABAHMA H
CBASRIBAHIA AHTHTEIR NO/DKHEL HMETh BRICOKVIC CcrenudaHOCTs, 910086
PAcHOZHABAT, TOABKO KOHKPCTHHIN AHTHICH, M BBICOKYIO adpHHHOCTS,
910081 KOMILAEKC anruTesia ¥ anruareHa Opin crabusupiv. B peanusanmu
NSPBOH Gy HXIMM BPUHUMACT YYACTHC BapuatelibHbIC ZOMCHD] AHTHTCIA.
Jasascii KOHCTAHTHBIX JOMEHOR SBIMCTCH NOAACPKAHUC HEOOXORMMOH
CTPYKTYPH AHTUICHCBA3BIBAOINUX BapuabeabHpIX AOMCHOE, & TAKKC
seiionacHue sdhderropasix HyaKUHHE, CrHocOGCTEY OIHX HeRTPAIM3ALIM
M YCTPaHeHIIO TIOTeHIMATbHEX HAToTcHOR. [l HelTpanu3atuuin BeKo-
TOPEIX BAPYCOB H TOKCHHOB NOCTATOYHO TONLKO BAHMONCHCTBUS C
AHTHTEIOM, TOTAA K3K A7 YCTPABCHMA TATOTCHHEIX MUKPOOPTAHU3MOR
v COOCTBEHHBIX KIIETOK, BRIES TN M3-TION KOHTPOA OPIaHA3MA, TPE-
GyeTcs 3anyCK APYrHX 3 MeKTOPHBIX MEXAHU3MOB, TAKHX KaK Garomuros
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¥ HHTOTOXCHYCCKHS peaxuun. B srom covuae Fab-dparsenTtsr anturen
CBASHBANOTCH € agTUICHAMU, PACHOIOKCHHEDIMK Ha TOBRCPXHOOTH KiIC~
TOK, a Fe-gparMeHTsl TAKHX AHTHTEN MOCYT BAaHMOACHCTBORATE C
66)11{6‘){{/} CHCTCMBI KOMILICMOCHTA, CAYKAINUMY 1A VERITORCHNAA KIC-
TOK IyTem nephopanmy memOpanst, Jubo ¢ Fe-kneToyusMu peuenTo-
paMu, TOKANMBOBAHHEIME HA TIOBS PXHOCTH KIACTOK MMMYHHGH CHCTEMEL,
criocoburx k darounrosy [23]. Taxmv oSpazom, Graroaaps HATHEHKG
B Mojekyie anrarena H Fo dparmenra u Fab dparsvenros, anrnurena
cuocOOHB ¥ PACcTIO3HABATE AHTUTCH, ¥ AKTHRHPOBATE CACTEMY VHUY-
TOMECHUS HYHEPOAHBIX BEIECTE ¥ HOKOTOPBIX CODCTBCHHBIX KIETOK.

Jnst yenemsoro seinoniECHIS QYHKIMY VIHABAHHA U CBI3BIBANHMS
KaKA0rg KOHKPCTHOO auTUICHa anTuTeiad JHOKHBL Hpi}ﬁ’i‘ﬂ TPOLeCCe
adUHEOIO COZPCBAHIL.

ADDUHHOE CO3PEBAHME AHTUTENI B OPTAHMHIME

Braromaps orpovuoMy passoobpasu HCHTPOB CRY3BIBAHNME aHTHTCHA
ofecncuuBaIoT PacosHapange MUHJIINVMONGOE PAJIBYHDBIN AHTUICHOR.
MH@)OPW{&{IHH O PAZIUYHEIX BAPHAHTAX TIOCTCIOBATC TRHOCTH AHTUTCTT HO
3aKOIUPORABA B TCHOMC 33paHee, a cozgacted B B-rmmdouuTax oyTem
pexomMOMHANIH OrPAHAME HHOTO KOIHYSCTRA M'EHHEBIX cerMenToR. B reno-
MAX UCIOBEKA H MBIIIM HMEIOTCS COMEHCTER FCHOB HMMYHOITIOOYITHHOB
wiacca G, CrpVIHIMPOBAHHBIC B TP HE3ABHCHMBIX NHCTHYCCKAX JOKYCa:
ABa, KOAUpYIOmHKS gerkuc nenu IgG, v OamH, KOJHPVIOHHH THOKCITY K
ek IgG Kﬁl}i{ﬂ@ﬁ M3 ITHX CCMEHUCTR BKITIOYAST MHEMKCCTEO POHOB, KO4U-~
PYIOIIHX BapH36€HbHBIC AOMCHEL, W COWHMYHEBIC T'CHBI, KOANMPYIOHIHC
KORCTAHTHDBIC AOMCHbBL. :}T'H PYIOIB! YCHOB HAXOAATCHA HA SHAYHTCABHOM
paccrosFmm ApYE OT Apyra. Ha oeprom stane, obpazosarmne LC n HC
POHCXOART B PE3YILTATC PEROMOHHALMYU I'CHOB, KOAUPYIOMMX OXMH
papuabecapHEl W OJUH KOHCTarTHBIN yuactow IgG. Mewny V- u C-
reHAMY HAROASTCS HocaerosareasHocTy D u J, xomupyionne webomnive
(parMCHTH TONUINCITTHAHON UQTHA, BXOLULUC B COCTAB BapualbcasHOR
obmacta. B xoze cospesanns B-numMborumos nposexosur pexomOuHag
Y. D u J rcHOR, B pe3yaARTATC KOTOPOM VUACTKU TOCICIAORATCIARHOCTH,
KOAHPYHOIRUC Baplfiaﬁﬂﬂbﬂbiﬂ A KOHCTARTHBIC AOMCHBL, a4 TAOKE NPoMOo-
TOPBI, HAXOAAIHCCA NCPCH KA ABIM ICHOM, M BHXAQHCCPRI, HAXOAINICCH
8 uaTpone Meway J- u C-cersenramn g 8 aucranssoii obracra 3a C-
reravu, obamrarores. Taxkny o6pa3om, B peayisTare pexoMOuHaImy
obpasyercs TPAHCKPHIINUOHHA CARHMIA, COMSIKAMAN MHTPOHB H
3K30HpI. B pesyartare cumajicusra u3 nepsmaaorc PHE-tpasckpurra
BRIPE3AOTCS HHTPOHEL, a 3x30Hb 00paayior Mmonexyny MPHK, ¢ xoropoit
BHOCHSACTBHY Tpauciupyeres Oenox [24]. Taxmm obpazoM cozpactes
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MONEKVILIPHOS pazsoolpasne HeHTPA Y3HABAHUSA, JOKATH30OBAHHOTO HA
HenpepeisHol riosepxgocty, opmapyemoi CDR-nersivu. Homyaerrsie
B PO3YRTATE 3TONO NPOLCCCa SHTHTENA HA3HBAOTC NICPBHHHEIME {ZeTn-
line antibodies) v obnanaror oreoCcHTEHEHD HH3KGH addusHOCTBO, &
TAIOKS HE OYCHB BRICOKOH CUCHMDMHHOCTRIO 110 OTHOMCHAIO K WX aHTH-
remas |13, 251,

Ha creayromes arane cozpesanns asTnren u agdurnocts, ¥ cnenn-
GHHOCTD NEPBUHHBIX AHTUTCH YVBSIIHMMBACTCA. 370 IPOUCKOINUT B PEIViTh-
TATS COMATHICCKOH runepMyTauvy BapralepHpX YIacTHOB aHTHTEN.
Comarwae cxas IUNepMy Tanns — 310 IVIUTEE TEHOPANHH MHOXKECTS3 BApHaH-
TOB AHTHTE], BOZHUKAIOMIUX 2a CUET DNOSBICHMA CIVHAMHBIX TOUCTHBIX
MyTauni B reHHBIX CEPFMCHTAX, conpoeokiacmMee orbopom saubonce
vaagssik k10808, U160 KI0HOE B MMMYHHON CHOTEME TIPH COMATHISCRON
rUTCPMYTAUUH MPOHCKOJUT ¢aeayIomuM obpazom. MemSpangas dopma
HMMYHOIIOGYARHOB, MMMOOHIMAOBAHHAN HA MOBCPXHOCTH B KISTOK,
B3AMMOICHCTEYET CO CBOHUM auTHreHoM. IOy cHHBIH KOMIIEKC adTH-
TENO-AHTHICH NIOABEPIacTCH UHTSPHAMNZAMM, ITOCIS 9eT'0 aHTRICH 1o~
BCPracTos HPOUCCCHHNY ¥ HPOM3BOAHBIC OT AHTUICHA NCHTHAR B3aMO-
ASHCTBYIOT © fIABHBIM KOMIUIEKCOM rucrocosmectumoctu I (major
histocompatibility complex 1) u npezenTupyvoores T-xnerramu. 3arcm
APOHCXOAUT NPCICHTALA AHTUIEHA [-KIICTKAMHA, CONPOBOMAAOINAACH
axrrsarmcit B-xierox. Ecnu ahdusrocTs aHTHTCI, PACTIONO/KSHHBIX HA
HOBEPXHOOTH B-KIeTKs, HEXOCTATOYHO BEICOKA, TO 32 BPEMs, HeoOXo -
MO AN HHTCPHATHIAITHN, aHTHICH YOICBacT AUCCOIUMAPOBATE OT aHTH-
TeNIa ¥ B 9TOM CIIyHae axrusanun aaroi B-wietku ue nponcexonnr. Eomu
JKE BPEMI XKHIHM KOMITICKCA AHTHTEIO-aHTHINCH 3HATHTCIRHO IPCRBINacT
BpeMsl, HEOOROAUMOS TSl MHTCPHAINZANAH, TO HPOUCXOANT AKTHBANMS
B mvadorprra. Oneaxo 0py 3TOM OKa2bIBACTCH, MTO HMMYHHAA CHCTEMA
#e cnocobHa ocyRecTBaANTs sansHeinmi orbop Hanbonee addurrpix
CPeAM HOCKOIBKUX BApHaHTOR BhICOKoadduHHNX anTthTen. MyTtamun
npoucxonst kak B CDR-rernsx, rak v 8 FR-y9acTRax, nprdeM HePaBHO-
MEPHO, €O cpeascH wacroroit | ma 10° map OCHOBaMMA 3a OXMH ITAKI
rerepannn. B pesyiasrare, NpoucXoaiT yBeINGCHUS PasHooOpasas uMmy-
HOTMOOYIHAHOE, CO3AaHHOoTO pevoMOnHameit rerHex cermMerton. [lomy-
UCHHBIC AHTUTSIA HARBBAIOT «3pensiMay {mature antibodies) [25-26].

Kax noxazam BCCICAOBAIILT MEXAHU3MOB COMATHICCKOM THIICPMY -
TanMy, PP COPEBAHUN AHTUTER MyTaguy B BapuabcibHBIX AOMCHAX
BO3HIKAIOT Goapime# 9acTeio B onpeaencuusik yvaactrax CDR u FR. By
VHACTKH HASHBAIOT «ropsdMMu Touxamu myrarcaesa» {«hot spots»}, a
VHACTKH, PEIKO BOBISKASMBIC B MPOUSCC MYTATCHERA, HAZBBAKIT «XOTOA-
HBIMM TOUKaME MyTarenesar» («cold spots»). OOpruso a.o0., BXOAImMES B
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COCTAaR «XOJOAHBIX TOUCK MYTAreHE2a», COBIAAAOT € a.0., HIPAIOMIHMY
BAXKHYIO POJib B opMapoeanan xongopMalu sapuabensHors J0MCHA.
HizgecTHo, wto ropsume Toukn B S0-60% ciovuaes pacmomarawmorcs
BHYTPH KOHCCHCVOHOHU NOCHCRCBATEMBbHOCTH Hykicotaxos RGYW
R=Awm G Y =CwuwmuT W=AumuT)n cepusosnix xomouos AGC
u AGT w8 cocennaux ¢ HpMa gyxiueoruaax [27-28). Cpenu apyrax
TPUHVKICOTHAOR, & TAKKS AUHVKICOTHAOR, CYIISCTRYST HEPApXus
HOABEPKEHHOCTH MY TATCHE3Y, TIPHYEM MYTAILMH B V-TCHAX NPOHCXOHAT B
MUUTHOHB Pas YIS, 96M CHOHTAHHBIC MyTaimH B Apvrux renax. B CDR-
u FR-yaacTikax Habmonasrcs pasieist 8 COCTARC KOAOHOB, [IPUYCM B
CDR scTpeuawTed KOAOHBL, B KOTOPBIX HanbolIee HacTo MPOHCXOAIT
syrtammn {25]. B nepppascH nonyisinny agTUTCHE PANIAYHS B aMMHO-
KHCTOTHOH MOCAQAOBATEIRHOCTY COCPSAOTOMCHR B OCHOBHOM B USHTPE
AHTHTCHCBASKBAIOUICTO CafiTa, a 33 CUCT COMATUYCCKOI THICPMY Taly
PANIAYHE TAIOKS PACIPOCTPAHACTCS HA HepUdSPUICCKY 1O 9aCTh AHTHICH-
CRSBIBAFMUCTO ViIacTEa [29].

[Ipn sTOpHYHOM MMMYHHOM OTBCTC Atg agruren wiacea Ig(, cneuu-
thrrrEnIX € SCAKOBBIM ABTHICHAM, XAPAKTCPHB! 3HAUCHIAS KOHCTaHTH C~
congauu (K ) B auanasone 107107 M MaxcuManbno BOSMOMNHAs
CKOPOCTE 00Pa3oBaHUS KOMIICKCA AHTHTCIA ¢ AHTUICHOM ONPSACICTCS
cropocTsio auddyann Oenwoseix Moiekyn. Koxcranra cxopocry acco-
maimn (k) B 3TOM Chyvae cocTapmiet nopsaaxa 10° Mlc! Koscranra
CKOPOCTH AHCCONMANAN KOMIUICKCA (kd} MOeT poctTurare no 10 ¢t
U €¢ BCHVNMHHA ONPSACUICTCA 3a CUYCT OTOOPa BAPHAHTOB TCPBHHHEIX
awrprenr i vivo [8, 30]. Tk comacHo rumorese ¢ MaKCUMATLHOM 3HQ -
cunu addunsoctu («affinity ceding») [30-32], orGop asTnren ¢ Sonee
BbiCOKOH adOHAHOCTEI NpoucxoauT yxe venee 3dDerKTHBHO, 3 Jaitb-
HOHmECe VBRCAUYCHUS ad@UEHOCTH YIS HE IIPUEOIHT K YBCIHYCHUE)
spdexrasaocta orbopa. DTO CBAIBHO ¢ TEM, YTO AJH AHTHTENR C
K, =107 M ppeMs DONY/KU3HA KOMIUIEKCa aHTHICHA ¢ B-KIeToursiv
peaerrropoM cocrasiser 30 mus. 1o B 2-3 pasa Gompaie, uesM BPeMs
IHAOLIATOZE KOMIUICKCA GHTHTCNA ¢ B-KICTOMHEM PCHSOTIOPOM (0RO
8.5 mun.). B pesyasrare, sansuelimee ypenpuenue apPuEHOCTYU
{BpCMCHY TIOMYFU3HMA KOMIUICKCA) VK HE cnocoOCTBYST afaTHBHOMY
yeeuueHnro npommdepannn B-rorerox [31, 33]. Tlosrosmy, Teoperiuecky,
HCKYCCTBCHHBIN MYTArCHE3, CXOMHIE ¢ COMaTHYEC CKOU FHICPMY TAUHCH, 1
wekyeorserasiit 0r0op HauGonee addurriX BAPHAHTOB AHTHTE MOTYT
APUBOAUTE K COZAAHWIO aHTHTCH ¢ Oonce BRICOKOH ahduHHOCTRIO 10
CPABHCHUIO ¢ HPUPOIHBIMU AHTUTEIIAMMU.

JAst mep BRI AHTUTEN MPOLIRCe ACCOMMALITT C AHTHICHOM COITpO-
BOYKAAETCH VBEIMUCHHCM 3HTAILIIHM (38 CYCT MHOTOMHCIICHHEIX CIIAbRIX
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¥ CHUIBHBIX B33HMOACHCTBUY MEXIY AHTHTEJIOM ¥ AHTHICHOM), H B TO X6
BpROMA VMCHLIHCHUOM DHTPOTINN (EIOTCQ}I BOABVOKHOCTU, KOTOPAS UMCCT
MECTO B CTPYKTYPE ¢BOGoaHOTO apTuTena). B cnyuae mccounanmm Halbnro-
JacTost 06}33’1‘[‘1&5{ CUTyarg (BHTZU IRV CUCTOME! CHEORACTCH, 3 DHTPOYINS
Bo3pactact). OrHocuTensHoe yeenuucHue ahdUEHOCTH KOHSUHBIX
BAPHAHTOB AHTUTC/ HPOMCKXOINT 33 CYET YCTPAHCHUS 3HTPOIMHBIX
3ATPYAHCHHEH My TeM YMEHBITCHIS TTOABWKHOCTH CEBOCOXHOTO COCTORHMS
aprmrena | 13]. Hepruamsie arrrarena, kax npaewrio, oSnanaior Sossiueit
ruGKOCTRIO M TDOABMKHOCTRK AHTHTCHCBISHBAIOUWINX METEAR. ITO
THI3BOISICT UM Y3HaBarTs HalOpD M3 CXONHBIN AHTUNEHOB IIOCPCACTBOM
GOPMUPOBAR PASITIHRI RAPHAHTOR KOMITICMCHTAPHBIX TTOBEPXHOCTEH
3a caeT rubKol cTpy KTy PRt rerens. BlanmoneicTaue nopBHdHEIX aHTHTCH
CaAHTUrCHOM MOXCT 6]31'1‘1: OTIMCAHO MOZCTBE) KHHAVIMPOBAHHOTO BRARMO~
ACBCTBHAY, KOTAAQ CTPOCHHES STHTONA B MPOUCCCE CBASHBANNA BIMICT Ha
thopmuposanne KOMIUICMEHTapHOTO raparona. Oagaxo B nponecce cospe-
BAHHY 3HTUTCH, COMPOBOKARIOUMMCS VBLIHUCHAeM ux adbdurrocTH 1
crienpGEraRoCTH, THOKOCTE aHTHICHCBI 36 BAOLIHX CTC/b CHIDKASTC U
TPOIECS B3auMOICHCTRIA aHTHTCNA ¢ AHTHTCHOM CTaHOBHTCH BCe Bomee
HASHTHYHBIM MOISIR «nod-3aMox». [Ipy 3T0M yHactTox CBsizsisanysi
AHTUTCHA TOCIC CId COSPOBAHMA TCPHACT NOARVOKHOCTE M OCTACTCH B
K()l‘](bophlaﬂﬂﬂp ROTOPAst JTyHinvM 06})3301\/1 COOTBCTCTBYCT KOHKPCTHOMY
sueTony. TaxuM oSpasom Grarcaaps YMCHEICHHIO NOABHKHOCTY TCTCIb
AHTHICHCBASHIBAIOWICTO VHACTKR NPOMCKOIAT VBCIIHGCHUC aq)(i)lfiHHOCT‘.ﬂ
u creimduggocta agTrrena [34]. C apyroit CTOpOHS A% HCEOTOPEIX
AHTHTEHA yBEIARY9CHUE KORPOPMALUCHAOH NMOABUIKHOCTH [O3BOILICT
VECIHATHATE HPOCTPAHCTRCHHOS COOTRSTCTRIC TIAPATONA HITATONY My TeM
HMHAYLMPOBAHHOLO B3auMOACHCTBYSL. FT0T 3BdeKT no380/eT 00bACHNTD
vBeAgICHUS adPUHHOCTH HOKOTOPSHIX AHTHTECT NPH BHCAPSCHUN IIHIHHEA
s nocneaosarensuoctu CDR, koropstil yeemuusact kKO8QOPMALMORHYIO
IHOABHXKHOCTS 6@3 CYLICCTBUHHOIG MEMOHCHUS HOBCPDXHOCTHU BR3AUMO~
geficrsusg ¢ aHraresom {35-371.

V SoneuHCTBa OCITKOB OCHOBHYIO MaCTh COXPAFMIOIIXCH AMHHOKHC-
JIOTHBIX 3aMCH COCTABMBIOT KOHCSPBATHBHLIC MyTAaluy, 1.€. 3AMCHBI HA
SMMHOKHICIOTH €O CXOTHBIMHU (DHBHKO-XUMIHMCCKUME CBOHCTEAME, TO
HMEET MEHBINC MAHCOB Hapyiate xoHdopMaipno Genka. Oanaxo 310
OPaRKHIC HE BCOTAA CUPABCAIMBO I BapHadeIbHMX JOMCHOR aHTUTCH,
HOCKOABKY 3aMEHB! HA a.0. ¢ IMPOTUBCNOIOKHEIMA CBOHCTBAMI BHOTAA
APUROALT K yeenmucHuwo adduuuoctr anturen. Kax npasuno, 310
oraocurcs kK myratpsm 8 CDR-vuacrrax, 80 uxorna v x FR-myraousim,
HOCKOAEKY FR~0CTaTKH UPParoT BAXKHYIO POTb B GOPMHPOBAHMY W
HORACP AN CTEEﬁHH BHOCTU CTPYVRIVPSLL 6em<a, IO TAKKE MOXKET
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OKaseBaTh BAngaHne Ha adduanocTe. B uenom, qus FR-yuacrios Gonee
XapaxrepHO BOSHHKHOBCHHE KOHCopsarueHbix Myrtanast, a ans CDR ~
HEKOHCCPBATHEHBIX MVYTAHHMH, COUPOBOMKAAINMXCH CYHICCTBCHHBIMHT
H3MCHSeHHsIMM (BU3HKO-xHMIe CKuX cBoHcTs. [ pu oroM Juis 2.6, pacio-
JIOMKEHHBIX BHYTPH MOJSKYIB, 00I8¢ XapaxTepHbl KOHCCPBATHBHEIS
MYTaIHH, 9eM A a.0.. ZOCTYHHEX pacTsopuremic. Kax rpasuno,
moctynseie pacteoputeToo a.0. CDR B xoae co3pesanng anTtuTes noa-
BEPTAFOTCSA 3AMEHE Ha rUAPOGHIIEHBIC, NOLIPHEIC H NOIBPH3YEMBIE 2.0,
S VBCIHYCHHMS HX TIOTCHIATA B3AHMOASHCTBISI ¢ aHTHTCHOM. XOTH
TCOPCTHHCCKY IS KUKACH aMHHOKUCIOTHOH MO3MIMH cymecTsyer 19
BAPHAHTOB 33MCHBL, KPyT HaOMIORacMelx MYTALMY SHAITHTCIBHO CVIKCH
33 CHCT PHOPICTHICCKUX HPCHATCTBHH, BHPOMISHHOCTH I'CHETHYSCKOIO
KOA3 ¥ TOrO, 4T0o SONBIHWHCTBO aMWHOKUCOTHBIX 33MCH SBISFOTCH
CICACTBHEM 3aMEHE OXHOTO HywneoTuza. Kpome TOTro, TPAaHIHIHH
{3aMeHB TYPHACBOIO OCHOBAHHS HA IYPHHOBOS WA MHPUMHAMHOBOIO
HA DHPUMUEHHOROC) HPCotIaAatoT Had TPAHCBSPCHaMY (3aMEHbT TV Pi-
HOBOI'C OCHOBAHUA HA YHPUMMIMHOBOS HIIH NNPAMAAHHOBOIO HA NVpHU-
HOBOCS). Kak npaBuie, TPAH3MUMH DPOHCXORAT B IBA PAa3a “Amle, ¥eM
TPAHCBEPCHH, fIOFTOMY HHCIIO BOSMOMKHBIX BAPUARTOB 3aMCH B KOKACH
OozHImK noswxEacTes 1o 13—15 |5, 25, 38}

AdduHHOCTD IPEITBIX AHTATE] CHPSASIBICTCH MYTALMAMHA, NPUBHC-
CCHHBIMM B TEICICAOBATCNPHOCTD NCPRMYHBX anThren. Kax npaswmno,
AHTHTC/IA, UMCIOWIME B COCTaBe naparona OONBINEe KOARYSCTBO OCTaT-
KOB, CHOCOOHEIX K 00PpasoRaHyro BOAOPCAHRIX CBAZCH M MOHHEX B3aUMO-
acHcTeal, aeMoHCcTpupyor Goasuree cpoxcTeo k amrmreny {251 K
VECTUTICHUK apUHEOCTH MOTYT TAKOKS TPUBOAHTE MYTALINY, CIOCO0-
CrRyOne o0pasoBanmic CBM3CH aHTATENA B AHTHIEHA HEPE3 MOJICKYITBL
BOJIBE («BOAHEIC MocTurm» } { 131, Tipu a1oM 5alnronaeTes VCHICHUC THAPO-
Gbobrpix v Bau-nep-Baanecosrix B3anvoneiicTauit Ha nepudepuiv 33 cuer
VBCIIMCHUA THIOHER A ruapohodHoi nosepxaocty. [logobsoe yeunerne
raapodolHbpIX BlauMOASHCTEHE ABAsSSTCS caeacrerem Hebonpmmx
CKOOPAMHHUPOBANHEIX CPCCTPOCK 2.0, Ha NepHGe P KOBTAKTHPY KHIeH
AOBSPRHOCTH, TONNA Kax HAnOOKSe BAKHBIN © IHSPreTUUSCKON TOMKY
3pCHMG HEHTP E3auMOoaciicTera ocTacTes semsmenssiM. CoMaruueckas
FRICPMY TAIHS EPABOANT HE TONBKO K yBeuuern addunnocta nyrem
3aMEH B YHaCTKE CRIZBIBAHUST AHTHICHA, HO TAIOKS K YECIIMISHHED CHITH
B3ANMORCHCTRUS MEXKAY YV, —V, JOMCHAMM, TOM CaMblM yBEIMUMBAA
cTaluIpHOCTE B YMCHRINAY TUIACTUMHOCTE MOJACKYNTEL auTyTena. B 10 xe
BPEMSt, 3TH H3MESHCHHAS OPHBOAST K VIIYYIICHHIO CBAShIBANMA 3HTUTCA C
aprurcHOM {37, 394 1], KommreoTRO COMATHYCCKARK MYTAUMH, BOZHUKAFO-
HHX B IPOLCCOC CO3PCRBAHNS AHTHTEN, TIONOKHATCHBHO KOPPEIHPVET CO
creneHpo yeemmaenus adduaroctn {13, 32, 421 Moxnao ckazars, 910
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3aMEHB, BOSHMKAMOIIME B XOAC COMATHHCCKOH THIICpMYTaliM ¢ OaHOMN
CTOPOHB! VBEIMMUBAIOT XMMHYOCKY0 akrusHOCTs octarkos CDR, ac
APYFOH — TIONISHKUBAIOT UX CTPVHTYVDY.

CHOCOBL! TIONIVHUEHM A Y INMPAKTHYECKOE HPUMEHEHWE AHTHUTET

AHTATSIA THHPOKO UCTIOIBAVIOTCA KaK B HAYYHRIX HCCICTOBAHUAK, TAK U B
OpakTHIecKol MeauipHe SrHaroxaps UK CIHOCOGHOCTH ¢ BeiCorait abdiv-
HOCTBIO ¥ CUCIMDUIHOCTEIO Y3HABATE NPAKTHICCKY IF0O0H anTHTeH.

Canerii 1pooToll cnocod MONMVHeHT AHTUTEN, CreuudIniHex K
KAKOMY~-Tu00 AHTUTCHY, 3TO WMMYHNWZAUHS — BBECACHMC ANTHTCHA B
CMECH ¢ OUPEACTICHHBIMHY JOOABKAME — AAbIOBAHTAMY, VCUIHBAIOMIFMUI
AMMYHHBIH OTBET, B OPraHH3M JKHBOTHOTO (MBILIG, KPOIUK, K033, OBLA,
u ap.). Vi3 kpoBu aMMYHHIUPOBAHHOIC KEABOTHOTO MOXKHO BHINCIIHTD
OOMMKIOHATBHBIC aHTHTSHA — TCTCPOTCHAYIO N0 CTPOCHUIO, TTHTONHON
cricnubuarocTy ¥ abPUEHOCTH TIONYISIUARD AHTUTCH, COCHMDUIHEX
K BBCACHHOMY Aa#TUTCHY. YTo0w MONYIUTSL WACHTAMHBIC MO CBOCH
STPYKTYPE B crenguduuHOCTd anTaTena, HeoOX0AUMO BBIACIINTD U3
OPraHA3MA JKUBOTHOIO NMPOAYIMPVIOMIHE aHTUTEHa IRMPOTIHTH, |
UMMOPTATH30BATE UX, T.€. CASIATE CTIOCOOHBMU K 5ECKOHCTHOMY KO-
gecrey gencxuit. VMMopranuzanns oCymecTRISISTCH IyTEM CHHSHHN
JMGBOLATOB © Oy XOICBEIME KICTKAMHK, JIWHHS KICTOK, NPCACTARISIO-
e CoBol NPOaYKT Cavsiags ArMGOLNTa H ONYIONCBON KISTKY, HA3bI-
BacTes rudpuaoMoit. I ubpuioma criocobHA COKPCTUPORATH, AHTUTCIA,
abCOoNIFOTHO OQUHAKOBRIC N0 CBOUM CBOMCeTBaM (CcrpocHue, adduuarer,
cocHudHHMHOCTR ). AHTHTCHA, HPOXYHEPYCMES THEMCH ruOpHAOMEBIX
KIICTOK, HASKBAKYICH MOHOKIOHAMbRbiMU [43].

AUTHTENA ABIBTFOTCH OMFHM U3 HAaBOMICS PAcCHPOCTPAHCHHBIX HHCTPY -
MEHTOB COBPEeMEHHON OMOXUMHAN, LHTONOIAN ¥ KIMHUYCCKOW XAMHM.
€ ¥X HOMOUIBHEY MOMHO TPOBOANTH KAMCCTECHHOC M KONMUCCTBCHHOC
OTPCASICHUE COLSPAHIA DASIHYHLIX BSMISCTB METOAaMY uvMMmyBodep-
MEHTHOTO anamnsa [44—451 u mvmyuobnoTrunra [46], wsyuars BHVTPT-
KIISTOYHY IO ¥ BHSKJIETOUHY 10 TOKAIN3ALHIO GEIIKOB, UCCIISA0RATE PACHPE-
ACHCHAC U YPOBCHB 3KCHPCCHY OCIIKOB B PAZTUYHBIX KICTKAX OPTaHu3Ma
MCTOAAMA HMMYHOMHCTOX MR M UMMYHOLHTOX MUY, AHTHTC/IA TAKKE
MOTYT OBITH HCTHNIB20BAHB! A/EX COPTUPORKH KICTOK MCTOAOM IPOTOMHOHR
HATOMETPHN, & TAIOKS [ OYUCTKY Pa3NgHbIX OCITKOE.

B Menmpaie aHTHTENA IHPOKD ACTICTE3VIOT K3K B JUANHOCTHICCKTX
LEJSEX, TaK | AU Tepanay padpreisnx satoneanuii. B anarsocruke paz-
STHIHBIC AMMYHOXHMUYC CKAC MCTOXR HCTIONB3VIOTCS 14 YCTAHORICHMA
HAMYMA WY ONPCASICHHA KOHNCHTPALIMH OSIIKOB, SBAsIOUIMXCH MAPKE-
pamn 3abonesaruit. CHUCOK Takux GCIIKOB OTPOMCH M HPOIOILKAcT PACTI.
K sov orHOCHTCH OCHK-MAPKEDh! CCPACIHO-COCYANCTRX 3adoneBanui
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{rpomonwmsnt § u T {47-51}, xpearunrunasa [52], muornobus {531, sar-
putiyperadeckui nerrrun B v ero gpemuecrsenmux {54-561 u ap.),
caxapuoro guabera (rnvkuposaHasiii remorobus [57], MuxpoansBymus,
waCVIns, npouncyias, C-nerreny | 58] v ap.), paroseix 3atonesarniii [ 59,
MATONOTHA py OGEPEMEHHOCTH, TIOUSHHON HSAOCTATOYHOCTH {IIMCTATHH
C [60]). ayrouvmyaEsix 3a00He B {AHTHTCA K KOMIIOHCHTaM co0CT-
BCHHBIX KJIeTOX opramuamva [61]), ammeprudeckix cocrosamit {obmee
CONCPIKAHUC AHTHUTCI, CONSPKANUE aHTHTCI K OIPEACIICHHIM aiiepre-
HaM), paceTpoiicTs SHACKPUHHEON CRCTEMBT {(FOPMOHSE, HX NPSAICCTREH-
HUKY, OPOAYKTEL X METabOMM3MA # B3aUMOACHCTRY roLMe ¢ BunMu ek
[62-63]), maperrmonHnx 3adonesannil paznuasol npupoast [64-67] v ap.
Kpome 31010, agTHTEA HCIIONESY YT DY ONPECICHHS IPYINTSI KPOBY
[68], amarrocTiry SepeMenHOCTY [69] ¥ N2MEPCHES COACPIKAHYIST TCKAPCTS
VTR TOKCHHOE B KPOBH MCTIORCKA, & TAKKE B UPOAYKTAX THITARIL.
Tepanesradeckoe IPAMEHSHHE NOTHOPAsMEPHBIX AHTHTEN, ToTyIac-
MBIX M3 CHIBOPOTKY BMMYHHBIX KHBOTHEX HITH C HCTIONR30BAHMCM rudpi-
AOMHBIX TEXHOMOFMUH, CVINSCTRSHHO OCIOKHACTCH TEM, YTO KOHCTAHTHDBIS
JAOMCHBI GHTHTCH KUBOTHBIX SRISIOTCH CHIEHO MMMYHOTCHHEIMH A4
HEIOBECKA, YT HPUBOIUT K 08paszoBaHui0o COOCTBCHRBIX aHTATEN, CHenn-
(puMHEIX K aHTHTCIaM XuBOTHOrO [6]. [losroMy mas TepanesTmHcCKux
HeNeH, KaK IPaBHiio, HCHOMbIYIOT PeKOMOHHAHTHBLIC aHTHTEIA WK UX
PparMesTsI, HOTYICHIRIC U2 MOHOKIOHAMBHEIX, C CYUICCTBCHHO CHIDKCH-
HOH 38 CHET FeHHO-MIDKSHCPHBIX MAHHIIYIHIHE MMMYHOTCHHOCTRIO,
7800 TONYHMCHHBIC de MOV ¢ BCHIOMB30BAHNEM PAsTAHBIX AUCTIICHHEIX
MeTonos {om. pazzen «JIpakTuuecKoe NPHMEHCHHE PeKOMONHARTHEIX
SHTHTCH B KIUHUYCCKOH TPAKTHKS M HAYYHBIX HCCHCAOBAHMAXY ).

§i. PEKOMBUHHAHTHBIE AHTUTEJIA: [IPOUM3IBOAHLIE
B OPATMEHTHI, METO/AB! HONYYEHNS,
HPAKTHYECKOE 3HAYEHUE

PSKON{()HH&HTHBINH/I AHTATCIAMM HASHIBAXOT GHTHTCIA, HOIXYHacMBiC C
HCHONH30BAHNCM IIOAX0A0B FesuoH umkeHepry. Mononsiosasue rerHo-
AEOKCHSPHBIX METOAOB HO3BOIACT IKCHPSCCHPOBATE JETKHS H TSOKSIIBIS
TICTH HMMY HOITOOYITHHOB, KaK WHANRAIYAIbHEES GOy, CO3AaBaTh HCIbIH
HaOOop PasHOOOpasHIX (ParMeHTOB AHTHTCN, 4 TAIOKES UBMCHHTH TAKUC
crOiCTBA aHTHTEH, Kak abPUHEOCTS, MHCAO 1 CHCHRGUIBOCT Haparo-
108, COCTAB AOMCHOB, NOABYOIKHOCTE MOJCKY/IBL, HPOCTPAHCTECHHAYD
OPUCHTAUHE YYACTKOB CBI3BIBAHUS ¢ AHTHICHOM, MOJCKYISPHEIL BCC,
HIOVICKTPUHCCKYHD TOUKY ¢ HOTCHIHANLBHY IO UMMYHOTCHHOCTh.
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Fa

F(ab),
Y © o

diabody triabody = tetrabody
& o O AN

Puc. 2. OCcHOBHBIC THIbE (PPArMeHTOB W BPOM3BOIHBIX PEROMOHHANTHHX HPORIBOA-
HBEX AHTHTC.

Obosnaseronst V| — sapuadensantit yuacrok LO; V, — sapuatenenedl yuacton
HC; CL — KOMCTAHTHBIH YHACTOK ACTROH eny, Cm, , - FOHCTABTHHIC YX@CTXH
Toxerodt menn; IgG — nonHOpasMepHsIH EMMyHODIOOYIHE Kiacca G. CeeTmo-ce-
PHIMH JHHEAT ¢ OKAHTOBKOH ¥300PAeHBE ABCY IbQH/HLE CBATN MEOKAY PASHBIMK
HRIUIMY, 3 TeMHO-CCPHIME — JIHHKCPHBIS NOCHSAOBATCISHOCTH, BCTABMICMEIS EISL
CTabHIM3ANAY CTPYKTYPH PeXOMONHAHTHRX GHTHTCH (0 MATEPHANaM CTareH
[74-75h.

-~

THRI PEKOMBUHAHTHEIN ©PATMEHTOR AHTHTER

B nureparype ONHCAHS NONTYYE HUC HECKOIBKIX PASTBAYHDIX TUIIOB PEROM-
SuHanTHEX (GParMeHTOB aHTHTE (HEKOTOPHIC M3 HHX MPEeACTABICHE HA
puc. 2). Ha ceroaruinraui ICHS BELAC/IIOT CIICAVIOIHC THIHI PCKOMOH-
HauTHRIX agTuren: I'v — sapualbensuwiil parvent anTurena (variable

Jfragment), scPy {single chain Fv} — sapuabenpaeifl dparment anrarcia,

V KOTOPOro GparMeHTh JeTKON ¥ TSDHKCION HETH CBI3aHEl MOIRNCT-
TyAHBIM arakepoM, {sckFv), — dparsent, cocTosinai B3 ABYX MOJICKYH
scFv, coeannenamx nucynsduaHoi ceazewo, dsFv — sapnabensneiil
dﬁ}pﬁl"]\/((’)}i'i‘t C'H‘aﬁl/lﬂl}i:iﬂpﬂBEIHHBIﬁ AOE‘{OJ"IHHT(‘)HBHOﬁ B}iy'i”p‘ﬁR&Q]}'QKEUEHPHOI"%
nucynasduasoi ceazeio, Fab- u (Fab), dparvents (maerruunsie no
CROCH CTPYETYPE dparMenTan, oO0pasyiINHEMCH B PEIYIBTATE TPOTCONIA
ONHOPa3MepHEIX apTuTen IgG Tina tox AclicTBYCM HanaHHa ¥ HeTcrHa,
coorsercreenno {70]), V,, — sapnalemermiit nomen HC. Tawoxe cnenyer
VOOMSHYTE TAKHES NPOHBOAHEIS auTrTen kak «diabodies», «iriabodies»,
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«tetrabodies» — MOTEKYITEI, COCTOSIHC U3 JBYX, TPEX HIIH HOTHPEX O40HA~
KOEDIX $1J1M PasiaHHbX @)pax‘MC HIOB aHTaTClE OJIHHEIKOBOIZ Hig paaﬁoﬁ CriC~
uHGUUHOCTH, cocanHeHHBX Mexay coboi. Hanvensimmm dparventom
AFTHTCIA, KO I'Opblffi MOKCT CGXP&EHT}) CHOCOSHGCTB CBASKBATL afTyurcy,
seaseTcs Fv dparvest. On cocToORT 13 saprabensHeX (PparMeHTos
aerxoit (V| ) v raoxenol neneit (V ), Kawk e 13 KOTOPHIX CTACHIH3HPORAN
BHYTPUMOISKYTAPHOHN AuCymsdranoi ceaspto. (npaxo Mexay coboi V,
1V, KOHTAKTHPYEOT TOIBEC 34 C4&T HOHHBIX B3AHMOASHCTBHI, ITO KeacT
CTPYKTYPY 3T0ro $parvenrta kpadine secrabumenoi. JLis nossiucHug
cTabunpHOCTH CTPYRTYPE Fv dparMeHTOB MCHONE3YIOT (o BECISHUS
MEKUCTIOUCUHBIX RHCYIR(HAHBX caasei (dsFv), mubo — aMuHOKUCIOTHOH
HDOCHCACBATCIIEHOCTU-IAHKCPA MOKAY Bapﬂﬁﬁf}llbﬂb{)«lﬂ JOMCHaMM H(‘
u LC genedi (scFv), B pe3yapTare 4ero anTHICHCBASHRAINA Genkosas
MOJICKVIE SKCHPSCCHPYSTSS Kak OFHA NMONHTCHTHERA uerk [71-731

Haubonee «rpocteivy 00beKTOM L1 KIOHMPOBAHMS H 3KCHPECCHHA
SBISIOTCH SCFV dparMesThl, OHaKo yacTo oFp obnaaroT Sonce HU3KOHI
CTabunbBHOCTLI0, uHoraa Gonee muekoi ahduaaoCTLIO B AMeHT Gonee
KOPOTKOE BpEeMd IOXYKHIHH B KPOBOTOKS (MPH TEPanSBTHYCCKOM
HCHOAB30BAHAN) 110 cpasHemmo ¢ Gonee kpyvimeimg dparsesramu {37,
74-78]. Komracxesl, coctosmme u3 asyx («diabodies» umu (scFv},).
Tpex {«inabodics») u gersipex scFv- monoMmepos («tetrabodics») wacro
ofiragamT emme SONBITUM CPOACTBOM K AHTHICHY 33 CHCT YECIHHICHHS
KOMUUCCTBa dHTUICH-CBASRIBAIOINNX y‘{&CTI\”OB, E}TO ET})OHCKO,QP{T B Cﬂy‘iaﬁ,
oTAa SCFV-MOHOMEPH! SBASH0TCT MPOU3ROAHBIMH OJHHAKOBRIX aHTUTCH,
4 aHTUreH conepmut CONBIHOe KOMMMESCTBO HACHTHYHBIX DIUTOHOB,
WA, B CIIVHAE KOTHA SCFV-MOHOMEDS! SBIFIOTCS MPOU3BOXHEIMH PAZHBIX
AHTHTEI K OAROMY AaHTUISHY, & BCS BIINTONL! aHTHISHA HAXOMITCS B
AOCTYIHOU 48 uux Oumsoctu. ®parmertsl (scFV),, DONVYCHHERIC B
peayibTaTe cocauuenns AucyibPuanoh casaeio C-KOHUERBIX 3.0, UHC-
TCHHA, OPH HCOOMLIOBAHMK UX B KIMCCTREC TCPRACBTHHUMCCKHX ArCHTOB
AYVYHIE TPAHCTIOPTRPYIOTCS i1 VIVO 8 THaHH 10 cpasHeHmo ¢ scFv —dpar-
MOCHTAMY. 3']"0 CRA3ars ¢ 60351{{!‘]1\4 BpCIWCH(’.M’, X HOH:\/'}KHTZHI/I B KpOBO"
TOKE ®, Kak casxcraue, Gompmeit cralunbHOCTRES HX CTPYKTYPH IO
cpapucHu® ¢ scFv. PexoMOMHAHTHEE TIPOMSROAHBIC AHTHTSIT, COACIKA-
mne Fo-dparment, ommaarores enie GOMbOIUM BPEMEHEM HONYIKR3HU.
JmaTes HOC BAXOKACHNC TAKUX TPOM3BOAHBIY AHTHTE B TKagy ofecne-
queaeTes srapmMoneHcTavem ¢ FeRB penerrropast (Fe Brambell receptor),
PacOOIONXCHHBIMHA HA TOBCPXHOCTHA KPOBCTEOPDHBIX KACTOK H KICTOK
sanoreaus. [ 79-80].
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CTICCORD! NTOAVYEHMA PEXOMEBMHABTHRIX AHTHTEA
Y WX PPATMEHTOB

C}TIHCCTB}'CT AR NPUHIKIHAIBHQ PA3HLIX HOAXOAA K MOV HCHUIO POCKOM~
6M}1&E{THBIX SHETUTCE. I 1313)3])1171 SAKJIFOHACTCH B HONYHCHUN peKOPA6HHa1'Y{"
HBIX ARAIOIrOB MOHOKJIOHAABHBIX aHTUTCH UIH HUX (bpa.r‘f&i(’)HTOB . C
HCIIOILIOBAHMCM TCHETUHHCCKOTO Ma'rep 03 U3 1‘1’16{31@[{01\1}{&1}( KIACTOK,
MPOSYUHPYIOINX MOHOKNOHATRHEIC aHTuTena. BTopo# noaxox crgzay
€ CO3AAMMEM MHOXKCCTBA BAPHAHTOB HOCHCAOBATCHABHOCTEH pexoMGu-
HaHTHBIX aaTHTed (CUOIMOTEK) ¢ BOCTCAVIOHIEM OTOOPOM B3 HUX 8HTHTST
Tpebyemoll criemmuurocTy 8 adOUEHOCTH, T.6. CORLAFMEM AHTHICH
reoOxoauMOl cncurduusOCTYH de novo.

Cos0anue pexoMOUHaHMHBIX AHATOS08 GHIUMEN

Merox nonyuesus pexkoMOMHAHTHBIR AHTHTS] Uiy ux PParMeHTos,
WACHTUYHBIX aHTHTCIAM, HOMVMCHHMM CTABIAPTHHIM THOPHMAOMHEBIM
METOAOM, BRIO9aeT 8 celsd CHeaviomue OCHOBHME cragumu [81-841:
1) BeimencHEE TOTANBHOM win Marpwanoi PHK uz xnerox rubpunomvst,
CeKpeTapyOned anTHTeaa, 2} MPOBCACHNC CUHTE3A NCPBUYHON uenu
kHK (obparsas Tpanckpunuusg ), 3) avorupukanus ¢k {HK moxkenex u
ACrKUX HSRCH MCTOAOM NONMMMEPA3ZHON nermoit peasunn [80], 4) nomy-
YCHME MONCKYIIPHO-TCHCTHHICCKIX KOBCTPYKIPAH, COACPKAIGUX TOEY-
geunsic KAHK, 5) nposeaenue skenpeceny (In KO3KCIPECCHR) B
TEOAXOATUICH IKCAPSCCHORHON cucteme |85, ©) BracicHne ¥ OHCTKA
srcrpeccupyemore Gemxa [85]. Dot MeTox NOIBOIICT IOIIydars Kak
TONHOPA3MEPHBIC AHTHTCNA, Tak ¥ UX (DParMeHThL, 3 TAICKE ISTKYFO H TSRS
JYIO UeYIM aHTHTCH, Kax Haausuyanersie Oenka. Henomszosarue s
TIOIYYCHHSL AHTHTRI TCHHO-HHKSHOPHBIX METOIOR ACTHACT BOZMOMKHBIM
MAaHHOYSIOUE ¢ HYKICOTHAROH, #, KAK CHSACTBHE, ¢ AMUHOKHCIOTHON
TOCEAOBATENEHOCTRE) JISTKON 1 THXEROH LEeneH.

Coz0anue pek{.mzéunanmﬁbzx GHIRUIMENT U UX gbp(,'e/wemnog de novo

AMPTepHATABHBIM HOAXOX0M SBIASSTCS #1 Vilro METOA NIOMY SCHHS PEKOM-
OuBaHTHBIX AHTHTCH HIH MX (PParMeHTOB C HCIOIL30BaHucM 0Thopa u3
Subrmuorex ux Genxoseix PParMeHTOB Ha OCHOBE CIIOCOCHOCTH CBASKIBATE
agrarcy | 86}, Ipyria MeTONOB, HCTIOIB3YCMBIX U1 PCUICHI TAKOH 3835,
HOCHT HABAHNE AUCIUISHHBN. BakHpiM JOCTOWHCTBOM >TOH TpyIins
METOIOB ARIACTCH BOSMMKHOCTS padioTars ONBOBPEMEHHO C BYKICOTHA-
HOH ¥ aMHHOKHCIOTHOM MOCAENOBATSISHOCTRIO KKIOID KOHKPETHOIO
papuasTa antHTeaa. {fonyucHue pexoMOMHaBTHEN (ParvMCHTOB aHTHTCI,
€ MCTIONB30BAHMEM TAKOTO MOAXONE, BKIBOUAET TpU dTana: cosaanue 6ub-
avorek pexomOuraaTHeX [AHK aHTHTCR, 3KCOPCCCHI W TPe3CHTAIHNL

OnCusp
Ex. 1002



13709 of 14295

228 E I Anvmaynep u coagm.

GenxoBriX (PPArMCHTOB aHTHTEN HAa NOBCPXKHOCTH KISTOK Wi Qaroseix
HacTad {B 3ABUCHMOCTH OF TOT0, KakoH Huciuiciasiil MeTOR HCIIOME3YHYT,
oM. ganee) ¥ oThop nomxoaAsumX OeavoBeX QParMeHTOB AHTHTSN HA
OCHOBC MX BlanMoxelicTsust ¢ agTureHoM. Ecriy HEOOXOMHMO N0y IuTE
OJHOPASMEPHOE AHTHTENO, CHSHMHTHOS K COOTESTCTEYIOIIEMY aHTH-
TEHY, TO CHAYANA TIONYYaior (PParvMeHT AHTUTSIIA, 3 3a7eM Ha SrC OCHOES
PEKOHCTPYAPYIOT HONMHYIO HYKICOTHIHY IO H AMIHOKHCIOTHY IO TTOCASKO-
BATEABHOCTE AHTHTEA.

TIpHRONN AUCTUISS 3aKYACTCd B HOCMOAB0BAHNN 00BC AMHCHHBIX B
OHOM MOJICKYJIIPHOM KOMILICKCS HYKICOTHAHON II0CIe0BATENbHOCTH
HeneBoero Genka ¥ OpOAYKTA €r0 SKCHpPecCHH. T1akoll MeTOM TO3BONSICT
orbupare neoOxoaumeit resermueckuit marcpuan {(JIHK nma PHK) aa
OCHORE CHIOCODHOCTH HPOAYKTA €70 SKChApeccenu (MMMyHOTIOOYIHHA Uiy
ero GparMeHTa) K B3anMOIcHCTBIIO ¢ ZaHHENM anturcHoM. ( ncnonso8a-
HHEM HECKONBKUX IOBTOPSIONMXCA LUMKIOs o100pa YA3STCH MOAYHHTE
AHTHTENA, B3AEMOICHCTBYIOINHC ¢ AHTUICHOM C BBRICOKHM CPOIACTBOM.
MopecTrn HECKONBKO «AMCISHHBIX METOAOB VIS YIOITY SCHUA AHTHTEN —
tharoesits, puGocomastit, MPHK u kreToumerii gucriic# {9, 87-951. Beecmvra
TIOAXOAB MOTYT ObITh MCHOMB30BAHE! HE TOALKG ISt CORAAHUR aHTHTESN
de novo, BO ¥ JA% VIVIIICHHS HAapaMCTPOB YIKC CYMICCTRYIOUINX AHTHTSH
{cm. pasaen «Yeemuenne aGduHHOCTY aHTATEIN ).

Kax npasuno, At CO3RAHIS ¥ TCCTUPOBauHs OulIHOTCK aHTHTCH 3a
OCHOBY GepYT HS IMOHOPAIMEPHBIC aHTHTeNa, a ux Oparmester. [ockousky
scFv (parMeHTH SRISIOTSS HANMCHBIGUMHA CTAOHIBHEMHA CHUHHIAMA
ANTHTENA, CHOCOOHBIMY CBISHBATE AHTHISH, UX HAMHOTO MPOHIS
MCTIONB30RATh L VBeamucHud abdrHaHoCTH B M1000M BHIC AHCIUICH,
ueM noAHOpasvepasie anrtarena wiu Fab-dparmentsr. Cymecrsyer Hec-
KOIBKO HPHHIMIIOB CO3KaHug OubnnoTex peroMOMHANTHEIX GPAarMeHTOR
amrurenr [77] 1) va OCHOBC ICHOB AHTUTCH, NOIVUCHHHIX HI WMMYHU-
30BAHHBIX JOHOPOR (GmOmuortexa, oOOrauICHHAN AHTUTCIAMH K OIpc-
ACHCHHBM aHTAICHAM,), 2) HA OCHOBE ICHOB IISPBHYHBIX AHTUTCH (CM.
pasaca «aGPUHE0e CO3PCBAHNC aHTHICH B OPTAHM3MS» ), 3} HA OCHOBC
HYKASOTHAHON HOCHASA0BATSIBHOCTH aHTHTC, NOAYUCHHON s B-nuv-
thouwTos [96]. 4) Ha ocHOBE HOCHACANBATCTBHOCTCH HanbOO0ICC CTACUIRHBIX
BapualebHBIX JOMEHOB HTUTEH ¢ panaoMu3nposanabiviu 2.0. 8 CDR-
TOTANAX, CHHTC3UPOBAHHBIY HCKYCCTBCHHD, {971,

Hiix orfopa apTuren ¢ HyKHBIMHA CBOUCTBAMY B3 OIPOMHOTC KOIM-
4eCTBA BapuaHTos (kak upaswio, 10°-10%), mmewmuxcs s Sulmorexe,
HOHOAE3YVIOTCH TOXHOoNorvy auctuies. O0meH 4epToil BCOX 3THX METGA0B
ABREFCTCS OOBCAVHEHNE HYKICOTHAHON M aMHHOKHCIOTHOH mocneo-
Bare 1bHOCTEH oT0upacsMors GParMeHTa AHTHTSNA B ¢AuHOM o0BeKTe,

OnCusp
Ex. 1002



13710 of 14295

Tlonyqenue peromOunarimibix aumumen u cnocobei... 221

a4 OTANYarOTC ORM TUOOM Taxoro obwexra — o1 xomruickca MPHK ¢
CHE{TCSI{FOB&I’i}iB{NL{ H3 i:(Cﬁ 6CJ’IKOI\/I“@)EQE[FNIC}{FOPA AHTUTSIA 40 KIECTKU,
HecyieH dparvesT agTUTeRa Ha ceoel nosepxHoctH. Hanfonee pacopo-
CTpEiHeHHbLM a HpOCTbLM SABIALSTCA (baI‘OBblﬁ ,D,I/ICIUI@EI, XOTH B IIOCJIC THEC
BpeMs AproGPeTarOT NOMYASPHOCTs HEAABHO paspaboTanHbie METOIEL,
TAKUC KaK KeToanbit mucnneit, pubocomuniil u MPHK-racruies.

Kuemounuiti ducniett

(OcoCeHEOCTEIO KICTOYHOTO AHCTICH ABIUICTCH HCTOMR30BAHMIEL
PARTMYHEIX HPOKAPHOTHYSCKUX WM IYKAPROTHICCKHUX KIACTOYHBIX
CHCTCM KaK TS 3KCUPCCCHE PA3TUNHEIX BAPHAHTOB auTHTCT, TaK U A1s
ocyuiecrsiesms o100pa No CBOHCTBAM BKCIpeCCHpyYeMBIX anTurel. B
3TOM ChAVIaC cozmactes Oubmuortera rubpumnmx JHK, ozrospeMerHo
CORCPKANMXN HYKICOTHAHDIC BOCACHAOBATCIDHOCTH Kbpm‘NiCI-I’IOE aAgTUITCH
M TPasCMEeMOPAHHOID JOMCHA OIHOTO U3 MeMOPaHHbIX GCIIKOB, & CHHTC-
3upyeMsie 1ocie rpaschopmavy (i Tpascherun) KISTOK Taxkoi
SubnmoTe KON aHTHTCNE HPCACTassoT cobol rubpuagstie GO, COCTOS-
Ue U3 SKCIIOHAPOBARAOIO BO BHEKICTOYHOES POCTPAHCTBO HATUBHOIO
dhparMeHTa aHTHTERA K TPARCMEMOPaHHOTO JTOMCHS, © TOMOUIBIO KOTOPOTO
dbparsenter agruren asakopenst B MemOpare. Taxum ofpasosm, KiIeTka
BRIOOMHACT QYHKUHH CBA3YVIOMICTO 2BCHA MY BKCTPECCHPYCMEBIM
BAPUAHTOM AHTATENA 1 KOAMPYOuMy ero redami. i or6opa kioHoB
¢ HanOoIb1ICH addHHHOCTRIO HCHOIR3YCTCH BAPHAHT MCTORA IPOTOYHOH
HMTOMCTPHA, HABAHHLHE COPTUPOBKO (UIVOPECHSHTRO-3KTUBHPOBAHHBIX
wreTox |90, 951 (Huorescence activated cell sorting, FACS). 3rot Metoa
SAKMOUACTCA B TOM, 9TQ KICTKH, COACPMAUMKEC HA NOBCPRKHOCTHR (}Jp&[’"
MCHTB] aHTHTEH, TIOIBCPTAOTCA COPTHPOBKS BMECTE C AHTUTCHOM, MCUCH-
HeM $UIYOPSCHCHTHRMY KPACHTCHAMH, HCIYCKAIOMUMY CUTHAN NIPH
HANYYCHMHE. Pasiruia B HHTCHCHBEOCTY (DIyOPS CUHCHIDAN, UATVHacMoil
KIeTRamy, noMoraror nubdeperuunposars aQgUHHEC BapHanTE o1 Bead-
(PHAHBIX W CHAYKAT KPHTCPHEM TSI COPTRPOBKY MATCpHATE.

Knerourrie AUCOICH 6}31)321}0'1‘ Kak gpoKapuaoTUHCcCrKME, TaK B 3yKa-
PHOTITHCCKUMY, ZIHH TIPOKAPHOTUHICCKOTO JUCTIICH XaPAKTCPHA BRICOKAA
3dPerTusHOCTS TPaHcHOPMALHT B HPOCTOTA B HCTIONE30BAHRN, OHHAKD
067aCT €70 NPHMCHEHIS OTPAHMYCHA, TOCKOTBKY HEKOTOPBIC (ParMeHTs
BHTHTEN, COJACPKAIBUC TIOTCHOMANbLHBIC CANTH IMHKO3UIMPOBAHNA,
SyayyH CHHTERMPOBAHHABIMY B CaKTCPHANTBHON CHCTEME, HE SBISIOTCH
GYHKUHOBAEHO-aKTHEBHEMK. [T 329K0pUBARES CHBTE3UPOBAHHEIX
GeKOBRIX MOIESKY/T aHTHTCH HA TOBCPXHOCTH GakTepHAThHEIX KIASTOK
GBIUI0 IPCAIOIKE HO UCHIOE30BATE HOCKOMILKO TpaHcMeMOparrsix OCikos.
3y rpascesMeMOpanseic GCIKH HCHOABRYIOTCS IS COBIAHNS XKUMEPHBIX
OcnKoR, CoAcpKanmy GParMeHT ARTHTEIA. 1aK, HANPHMED, TSl 3AAKOPU-
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panus SCEFv-PparMenTOR auTHTeN YacTC HCUONB3YIOT GENOK BHEHEH
memOparist OmpA [90-911.

SyRapHOTHYSCKUH ANCTLICH TOZBOMSST MPOBOAUTE IKCIPECCHIO KaK
pasHpX HParMeHTOB AHTHICH, TAK W HOJHOPASMCPHEIX BAPHAHTOR
AHTHUTEI, IOCKOIRKY CHHTCHPOBAHAAN B TaKo# cucteme Serkosas Mose-
Kyla gMeeT HeOOKOAMMSBIE AM QVHKIMOHUPOBAHKMA HOCTTPARCIIUR0R-
weie Moanduxamun, cneundyuyne g ovikapror. OxauM vz vanbonee
PacHPOCTPAHSHHBIX BUIOB TAKOTO AUCICICS ABIASTCS APOACKEBOH, IoC-
KOMBKY ¥3 BCEX DVKAPHOTHYECKUX KISTOK HMEHHO JAPONOKEBRIC KICTHY
HapOOJEe NPOCTH IS ICHHEC-VFDKCHOPHBI X, MAHMITYIIAIRA U KYIIETHEUPO-
BaHud. s sxenoruposanns pexoMOuBanTHRIX GParMeHTOR aHTUTEIT HA
HOBEPXBOCTH APOHOKSBLIX KJICTOK [IPEIOMEHO CO34aBars rudpuansic
Genky, COCTOSINMS U3 aHTHTeNA WAN ero (parMenTta v cyOneIuHub
arruoTHHUBA Agalp, KOTOpas KOBANCHTHO COCAMHCHA MPH HOMOINY
ABYX AnCVibMUAHEX oBH3eil ¢ arnuoTasnHoM Agal, 3asxopeHHbIM B
KISTOYHOH CTCHKS APONOKCROH KiaeTkr [92—-95]. Aranoruusas cTpaTeris
Gsiia paspaloTaHa TAKe U A SKCHPeCCHM aHTRTEN B KICTKAX MISKO-
AHTAOHHX {941,

@azoeviit cucniel

{lpu ucnonpzoBasun MeToAa darosoro quctied [87] & rewom Gak-
Tepuodaros TAIOKES BCTPAUBAIOT reH re0puaHoro Geika, HPCACTABIIOMETD
cobol nponyxt oObeauscHME GPArMCHTA GHTUTC/E H DOBCPXHOCTHOTO
Genxa Qgarosol wyacransl. Pparmertsl Ig OKASHBRIOTCH 3KCNOHAPOBAR-
HBIMH HA DOBCPXHOCTHM sMpycHBIX uactuu {(puc. 3). Orbop darosmix
9ACTUL HPOUIBOLUTCS HA 0CHOBE CPOACTRA PPAarMeHTOB AHTUTE K a8 TH-
rery. Kax opaswiio, nd Nonyyers Garosoro JUCTUICA MCOONE3yeTes dar
M13 u dparveaTs aHTHTEN SKCUPSCCUPYIOT B BUIC rubSpuaHnix Seiakos
¢ Senvamu obonouxy dara pUL plV u pVII [R0]. Vs orobpasusix daro-
BEIX uwacTan 3arem ssraensnor Garoryio K/JHK v onpenesiror myvioieo-
THAHYI NOCISAOBATSIBHOCTS GparMenTos anTnreir. Ha ocrose »rol
TEOCIICAOBATEIBHOCTH B JATMLHCHIICM CO3JAI0T HOMHOPAZMSPHBIC PeROM-
CuwuanTHeie anTHTexa [8-9, 87, 98-99].

Pubocormnvii gucniei

Jpvriy ARCILICHHBIM MCTOAOM SIBISCTCT MOTOR PHOOCOMHEOIO AUC~
rrest {80, 88]. Jlis puboCcoMHBOro AMCIUICH HCHONBIYSTEs OCCKICTOMHAs
CHCTEMA CHHTE33 NOMMICHTHABON Henu ¢ marpuas MPHK. B npouecce
curresa Genka obpazyercs Tpoiinoit koMmere Senox—pudocoma-mMPHK
{pnc. 4). Hanee, xax w1 B cnvuac CONBIMHACTEA JPYIHX ARCTUICHHBIX
METOMOE, 3TOT KOMIUIEKC BBIASISIETCA H3 PacTBOpa Ha OCHOBE CPOALTEA
CHHTCZHPOBAHHEIX (PParMCeHTOB anTHTe A K HenesoMy autureny. Metoa
O3BOEACT oAHoBpeMenao orbupars Hapbonce abduaasic dparmMesTi
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Puc. 3. Veenwdenue adpMBHOCTH 4HTHTCH ¢ MCHONB3OBAHHCM MeToma (arosoro
JHCTIICA.

buGmorera 13 10°-10° pappantos hPparMeaTOB AHIHTEN {KAK NPABHIC, HCUOIib-
WEOTC SCFV-(hparMenTs AHTHTR), DKCHOHAPOBAHHBEX HA NOBSPXHOCTH HacTHi, (hara
M13, mmxyOBpyeTes ¢ HMMOOHIM30BAHERM auTureroM (1). 32 BeCKOBKO DTANos
TPOMBIBIHNSE YBAIAOT HuIKoapharmue Garosbie @crst (2}, 33aTeM IIFOUPYIOT
OCTABINCCH CEAZAHABIMG (DATORMIC 9acTHitb: (3). OToOpaHHEIC FOCHE ICPBOTO HHKA
GACTANEB AMIUTAGHIHMPYIOT Ty TeM BROUUEPOBIINA KICTOXK 2. coli (4) I reHepanan
SuGmrotexu, oborameHHOH BApRaHTaMu JparMeHTOB AHTHTCT, BAHMOICHCTBY YOHINX
C AHTHTCHOM C BRICOKOH adPHAHOCTHIO. [{ANHbNT INIUT HOBTOPACTCS OT ABYX IO 9CTHI-
pex paz (5) 1o Tex nop, HOKA PPaiug BLICOROMPHILIN AHTWTEN HE CTAHET JOMBHI-
pyviomeit. [Hia yeemracHs adupIsEO CTH OTOOPAHHEIN aHTHTCN JIX TCHBI BRIICIBAIOT W3
darospix wacTHI {0) ¥, HCHOML3YA METOX MyTareHe3a, CO3AaI0T X HOBLIC BAPHABTEHE
(7). TTony4eHHBI2 TCHBE KIOHMPYIOT B muiasMuasl (8), KoTophiMu TPaHC(ROPMEPYIOT
KIOTRE £, cofi (8), B pesvARTaTe Uer0 HOAyHaroT HOBYIO OHOMIOTCKY (ParMCHTOR
AHTUTE, SRCHOBMPOBIHHLIX B2 BOBEPNHOCTE aroBuix 3acTi, (9}, FOTOPASst MOKEST
OBITh HCHOIB30BAHA UL CIICAY I0HICT0 HINTa 0100pa (1) B AIsHRHINGTO Y BeIHYCHILA
apdrmuocTy.

Pesy avrarom 6Crossosanas Parosero Jucruies sriseres o16op spicoxoaddimrb
BAPHAHTOB AHTHTCI, TCHE KOTOPEIX MOTYT OBITE BRNCICHEI ¥3 (JAarOBeIX 9acTHI {0)
LTS ROCHCRYIOBICTO KIOBMPOBAHIA M 3KCBpeccHm (RO Matepuananm cratey [117]).
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Puc. 4. PuGocoMunii UCHECH.

bulmmorexa reBoeB agrnren (ranpumep, scFv dparMenTor) TpanckpudapyeTcs
H TpaHCAHpYeTCa in vifro. B monyuensol MPHK oTcyTCTBYET CTOR-KOOH, 9TO
O3BOKACT CONPABMTE KOMIISKC pubocoMa-06I0K, KOTOPHE MOABSPrajorca B
sansaciiueM or0opy 43 MMMOSIWIM3ORABHOM ARTHICHE aMAXOTHuKe 0100opy upH
daropoM gucioice. OTobpanHle KOMIUICKCHI HCHONR3VIOT A nmoxyacuns MPHK|
HOXEOJL3YEMOM B KGBeCTBS MaTpRsl o o0parion Tpauckpununs u ux (1P B
HYKJICOTHARYIO NOCHSIOBATRIBHOCTS MOTVT ObiTh BBCACHB TOUCYHBIC 3EMOHBI,
JIPHBOTIDAS K COZMANII0 HOBMX BAPHARTOB (GPITMENTOR AHTHTE, KOTOPHIE MOTYT
OBiT]h HCIOIL30BANBE B CHEY IO1HEM BHIE.
Momexve: JTHK, XomIpyionme oTo0PAHIEI 38 HeCKOIRKO INIKIOB JHCIETCA BEICOKO-
abduanbic BAPUAHTEL ARTHTESR, MOIYT OBIT HOJYYSHB (OCPE oM GOpATHOR
Tpasckpummy Monexyd MPHK u TP ¥ 5enomms30 841! 30 DOCACAYIOMICTO KIOHN-
POBAHEA H 3XKCHpeconH (Mo Marcepuanam crarei 102, 2137).

arraren pmecte ¢ ux MPHK. Pubocoma B 1aBHOM CIVHaC BRITONHSCT dvHK-
wuo crabmmsaropa xosmruviexca. Janee MPHK nmoaseprasor ofparsoit
Tparckpununy, noayias KAHK, xoropyio avrmmdsimpyoT MeTOAOM
FHLIP a monyucaasie TTHP-rpoayxret HCHOAB3VIOT 414 CO3MAHMS TUIASMEL
AT 3KCTHCCOHM POKoMOHBAHTHBX (parMesTos anTuTen. Onucags: KaK
APCKapUOTHYNCCKHN, TaK ¥ 3yKaproTHaceKuii pubocomarie puciuicu [80].

MPHK oucnned

ﬂ,}l}i NROAYySCHUA pﬁl{ON{'ﬁHHZLHTHle AHTHTCH UCIIOJHIYIOT TAKKE MCTOR
MPHK arcrines («onRNA displavy, «in vifro virusy, «<RNA~peptide fusion»)
{89, 100}. Mnes o1oro METOAa 3aKIIF0MACTCS B TOM, HTO CHHTCINPOBAHHAA
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Bmonun KOMBRERCS ) Gerox-mPHK
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MPHE-Genox 2. Ombop no ceaswisanuin
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5
g
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prbocomet
HMMOGHIH3OBAEREIH
GECMEEH
Puc. 5. Merog MPHI nucnnes.

Bubruorera renop anruren (sanpumep, 8 fopme scFv Pparventon) Tpasckpubre-
pyveres in vitro. Tytem nurnposanns vpasckpusuponaarocit MPHK ¢ nypomyaruaxom
¢ poMombio JJHK-mHHEepa MOKHO CO3aBaTs KOMILTCKCI MPHK -CHHTC3HpOBARNBIH
Gexox. Tpx dToM, 3aBepruan in viiro TPABCIIONS, paOOCOMa OCTANABXAEACTCE Ha
mecTe «coemunenwsyy PHK m HIK, 3 nyposumms cembBactes ¢ A-cafitom pado-
COMBI, HOCHE HCF0 CHHTCIHPOBAHHBIH OCNOK TPAHCHONHPYSTCA HA IV POMMIH.
Tonyaenuprit wopanenrnadl xomexe MPHEK-Gerox MO¥eT BCHOIBLIOBATLHCSE LA
o160pa 16 adbUHHOCTY ARATOTHYEO OTOOPY HpH (DATCROM JHCILICS, & 3aTeM, TOCHS
o, A0 oGparaol Tparckpu e ¥ amnrordmkanay 1 JHK merozom TIL Pas-
HOOOPA3Ie BAPHANTOR MOCIRIOBATCIBHOCTI MOKRT CO3AaBaThCA Ha ocHose KIHK
HYyTEM MyTarcHe3a (mo marepuanam crarsy [102]).

71 Vitro TOTUTICITTHAHAS LCTb OCTACTCS B3aUMOACHCTBOBATE C KOAHPYIO-
meit ee Monexyiaol MPHK 3a cuet OypOMULIMHOBOTO JHHKESPA, CBA3bI-
BAKOIIETO ABC MONCKVITEL Mexay coloit. TIosToMy Ha OCHOBE MMMYHO-
XAMMMSCKUX CBOMCTB CHHTERUPOBAHHOro Heiika Moxet Orrre orobpana
n coorrercereyviomas MPHK (puc. 5). [anee nocTyuasoT, KaK Onucaso B
pazaeie «PulocoMHEbii HUCTUICH .

Taxpy 0fpazom, KaK Mbl BUANM, CYUHISCTRYST MHODKSCTRO criocolor
0’1‘60pa ROy HCHA H&H’O’GJ}CC a(bij}ﬂﬂﬂblx BAPHUAHTOB aifTuTe)i 13 PCHHRX
Gubnuorer. B fauHpiil MOMSHT CaMBIM PACTPOCTPAHCHHBIM SBICTCS METOR
tarosoro aueruren. Onpaxo Gonree IO3MHUS MOINCAB, HCIOIB3YIOUING
in vitro cucresss Tpancagipm Senka w He Tpelyronme Tpancopmanun
(MPHK v pubocomMuril ZUCTUICH), TO3BOIKT OCYIHCCTRIATE CKPHHUHT
GuGnuorek SONbIEro pasMmepa, ¥eM s ciyaae darosoro aucmues {75,

OnCusp
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101-102]. OnsauM U3 orpaduYcHUH KHCTUICHHBIX MCTOZOB SBISCTCH
HCPABHOMEPHOCTD SKCHPCCCHE Pas/OIUHBIN MYTAHTHBIX (hOPM ABTUTCIL,
BosMoxus! CHTYaUHN, KODMA HATHYHE CAHMHCTRCHHOH aMUHOKHCIOTHOH
3AMCHES TIIIHOCTEIO SIOKHPYET 3KCIHPCCCHIO MYy TarTHOH (JOpMBE AHTUTS 1A
[103]. Kpome s1oro, opu raauyauy SHOTHOTEK, COCTOSUMX u3 G0TBIIOT0
wHeia BapuarTos, Hanpumep, 1010-10%, Bo3aaKanyT CIOKHOCTH, CBA3AH-
HBIC ¢ HEBOZMOXHOCTEK PACCMOTPCHHS ¥ AHAMGA KOKAOTO BAPHAHTA.
FTOT MOMCHT CICAVET YIUTHIBATH [IPH CO3MAMHUH H HCIONE30BAHNM 10405~
HBIX OMOIHOTEK.

Memoouueckue npriesnr OmbOpa HaubBOICE GHUHHBIX BAPUGHIOE

GHPUPEN C UCROAOGIHIEM AHMUZEH

Jts monyvacHus BricoxoadPUHARX aHTHTCH HOOONOmMMO audde-
PEHLMPOBATS AHTUTENA C HU3KOM 1 Bhicoxo# addunnocTsio. s sroro
MOKHO UCTOOIR30OBATE MCTOIb] C!T60pa 0 KUgCTHMCCKHM WK TCPpMOad-
HAMITISOKHM napamerpaM aurures (puc. 6) {102, 104]. I orGopa no
TEPMOIUHAMUYCCKUM HIapaMeTpaM (B paBHOBCCHOM CoCTOgHEN) Cubmmo-
Texa OTOUPACMBIX AHTUTCH HHKYOUPYETCS C AHTUICHOM, WMCIOMIMM
fonee HEKYIO KOHUCHTPAIIMIC, UCM KEJacMOe 3HAUCHHE K, KOMIIISKCa
agrureH-agruresno. Hoone mocmoxenus pasnosecus s cucrese Oyavr
IpeotaaIaTE MMMYHHBIC KOMILICKCHE, O0Pa30BaHHbBIC 3HTHTCHAMH ¢ 5oce
BRICOKIM adPUHATETOM, & AATHTEHA ¢ HYeKuM aduHUTCTOM OKAKYTCH
B HecBsaHaoM prae. O100op 00paoBaBumxcs HMMYHHBIX KOMIUICKCOB
TIOSBOJEACT IOJEVHMTE aHTUTC 14 C HAVMBBICHIMM A SHAYCHHAMI a@)(pﬂﬂﬂ(} CTU.
Onsaxko Taxo# MeToa TPeOYeT AMMTCIHPHOTO BPeMCHM HBEyDarmm {10
neqenn!y ana yerasosieHs pasaosecus. Hoaromy fnms cuess Heboab-
THOC KOJUGCCTRO AHTHECH ¢ VIYVIUICHHBIMK CBOHCTBAMY MOMKET OBITh
madfens. Cnocod orbopa o kuHeTHYe CKUM napamverpam {94, 105--106]
{«off-ratc selection»), 3akmoIacTCd B MAKYOAImN OHOTHOTCKY aHTHTCH
¢ 1eOONBIINM KOHME CTBOM MCUCHOTO (Mg copOUPOBAHHOTO) AaHTUICHA,
KOHICHTpAUNS KOToporo Oamzka ¥ K| KOMIUIEKCA aHANMEUPYSMEBIX
SGHTUTCII M afaresa. Hﬁ CIRCAVIOIRCM 3Ta0C 2Ta CMOCE MHKY 61«1;}}/0’1‘05&
[ 60.71})11[14]% H36hITKOJ‘vi CBOGUHHOY@ AHTHUTrCHA, HPHY{GNI ATTATCHRHOCTER
mﬂ{yﬁaunn yB@JlHqI/IBae'I‘CH HA KK 30M IlOCJ‘Ie,D,nyLH{‘.M 0ni3are 0'1‘601321,
HJobasrenue mbpitka ¢BOOOAHOre aHTHNEHA ACTACT AWCCOUHALAIO
oTOHpacMEIX aHTATEN OT MEYeHOTS (AN COpOUPOBANMHONC) aHTHICHA
npaxtidecky HeoOparumoll. Cnalo cea2adHBIC MOICKYIB aHTHTEN,
HMEIOIHHC HAKOOHBINYIO CKOPOCTs AUCCOIMAmY, o0pasyiyT KOMILISKC
o cBOGORHBIM aHTHICHOM ¥ 2aTeM VAAITHTCH ¢ noMoinsw otdopa, a
MOJECKYIE AHTHTSH ¢ HAUMCHbHICH CKOPOCTHIC ANCCOUUALIMH OCTIIOTCS
CBABAHHBIMY C MCUYCHBIM MK COPOUPORAHHBIM AHTUICHOM ¥ OTOHPAIOTCS
Jis ganpHCcHinax pabot.

OnCusp
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Puc. 6. Jipe crparermn ordopa wanbonee addumannix anturer (CM. OUBICHOHRA B
TEKCTE).

A) Papnosecusiit or0op. OTORpacMbIC AHTHTENA HEKY DMPYFOTCHE C HOIOCTATROM
aorurerd. T10cae JOCTHXCHIUL PABHORCCHSE CBASANNBIME C AHTHICHOM OCTAIOTCR,
TPCHMY IHCCTBCHHO, 0Nce aduHHBIC AHTHTEIA.

B) Orbop o xxmeraaeckum napamerpas. OrlnpacMbiec aBTHTENA THKYOHPYIOTCHK
C OCTATORHBIM KOMYSCTBOM CESSAHHOTO AHTHICHA, TFOCTC YeT0 K cMecH A00arBieTe
CBOOOIHBHE AHTUTCH. B XOMIUICKCE CO CBA3AHHBIM AHTHICHOM OCTHIOTCA TONLKQ AHTH-
TSN, OVIGAAIDMES BAEMSHRORH CROPOCTBIC ARCCOIManny (¥, XoIToMYy, Oonnmei
apPUHBOCTRIO).

Brenpeccus peroMGUHGHIINBIX GHIMUME!
B 2apHcHMOCTH 0T BOCTABICHHOM 234851 JKCTIPECOHI0 PEKOMONHAHTHRIX
aHTHres 8 89X GparMeBTOBR MOMKHO NPOBOARTE B PA3IHYHBIX CHCTCMAX!
Gaxrepnageroil (£, coli), nposoxeroit (Pichia pastoris), GaxyaoBupycHON
{xnerounas sra {9 ¥ B KISTKAX MISKOIIHTAOMMX {HANpUMED, Kie-
rounse nepv CHO o HEK293) {107]. Jas axcnpecony Hernykoan-
JUPOBABHBIX parMenToB auTuTER vebonpmoro pazmvepa (V,, V.
scFv, dsFv), a raioxe Fab-dparvenTon xax npaBaio uenoissyior daxre-
PHATBHYIO H APMIOKCEYEY CHCTCMBI 3KCHIpeccru. B Cnyyae HOnyIeHHT
TIONHOPAAMEPHBIX aHTHTE, 1ae #e00X0AUMO, yT00L! MOJIEKYIA AHTHTEA
OblIa ITMKOZWIHMPOBAHA, MACTO HCHOMBAYVENT KIISTKH MIICKOIIMTAIOUIMX
1 GakynoBAPYCHYIO crCTeMBL 3xciipeccuu. B civuae Saxrepuansuol u

OnCusp
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APONCKEBOH SKCTIPSCCUOHHON CHCTEM HacTo VAASTCS JOCTHYR BRICOKUX
BBIXGA0B pexoMOunanTHex gparmertos (20-1000 Mo/ kynsrypansaoil
cpenpt). 3AHAKO TPY 3KCHPCCCUH MOKET BOIHWKATE HCITBIH paa ripobiem,
'321'1‘13}’,13,}15&01]_{14?{ 107 iy’{'@ﬂﬂ(’) q}y BRKOHOHAJLHRMX Cbp ArMCHTOB aHTUTCIL!
1} HenpapmwisHOE 00pasoBaHye AUCYIb(QHTHEIX CRICH U, KaK CICACTBHE,
SONBINGE KOMM4MECTBO BVHKLIHOHANEHO HOAKTHBHOIC OCMKa H HauIue
OIIAFOMEPOB CHHTERNPORAHHBIX GParMeHTOR, 2} ToTeps $yHKIMOHATBHON
AKTHBHOCTH BCHCACTBHC NpHoGPeTCHIE MY TAi, 3) HMPOTCOMU3 CHHTEU-
poBaHHOTO Geika HOA AcHCTBHEM BHY TPUKIACTOYHRIX enTyAas. B cruyuae
BYKAPUACTHICCKOH ¥ CAKYIOBUPYCHOM CUCTEM BHIXOIbI HECKOILKO HYDKCS
{1-10 »ar/;7 1 10100 Mr/i1, COOTBETCTBCHHO ), HO TIPY 3TOM, KaK TIPABIIO,
DPaktuaCCru BCCh CHI‘(’I‘C3I/IPOB&H}[bIﬁ 6@.]101( OKa3BIBACTCH (}3}’1:(1(3.’(140"
HAJIBbHO aKTUBHBIM.

Tarun 0OHparoM, BCTIONBIOBAHES MCTOIUICCKTX TOAXOAOE, PACCMOT-
PEHBLIX BHILE, TO3BOMICT HONYHHTE PEXOMONHARTHEIC AHTHTENA HIIH BX
(bparMCeHTHI, IPUTOAHKEIC ARE PCaTulaiuy NMPAKTHICCKY TIOOBIX HAY IHO-
HCCNCAOBATENbCKAN U IPRKISIHBIX 33185,

NPAKTHYECKOE NPUMEHEHUWE PEKOMBYHAHTHBIX AHTHTET

Brarosaps paay HpeRMyILeCTs, KOTOpsiMY 001812107 PeROMOHHAHTHEIS
AHTHTCHZ W UX (PPATMEHTHE, cPepa UX BOZMOXKHOTO HMPHMCHCHHS 3Ha-
HUTCILHO MHUPS, 96M ¥ MOHOKICHMTLHEIX AHTHTCH, HPWICM B NEPBVIC
OMSPECap — H3~32 BOSMOMKHOCTH MX MCTIO/IH20BAHMS B K&GCTBC TCPAtCRTH-
9ECKHAX ArCHTOB HPY ICHCHUM pasiuuanbix 3adonenanui.

Kax ywe oTMeuanoch BRIIC, RAKHBIM UPCHMYDISCTROM AHTHTCN,
TIONYICHHBIX © HCTIOTb3OBAHNCM IS HHO-NEDKSHEPHBIX TSXHOMOIHEL, ABIsI-
STCH BO3MOKHOCTE MOTuUBHUMPORATh ¥X TOCHCIOBATCIBHOCTE M BHO-
CHTb H3MEHCHNS, HEOOXOAUMBIC [ PEANN3ANNN KKIOH KOHKPETHOR
3ada7. MeTORE TeHROH MIKCHCPHH TIO3BOIUTENT IPEOJONSBaTh TAKNe
CBOYCTBA MOHOKJICHANBHBIN AHTHTE, aTPYAHAICINAS NPRMEHERIC B
KIIAHIISCKOH OPaKTHKS, KaK, HAaUPHMED, MOBRINCHHAY MMMYHOTCHHOCTD.
Jis CHEDKSHMSE UMMYHOTEHHOCTH MOHOKITOHAIBHBIX aHTHTE, YHACTKH,
EBIZBIBAIOUINC HMMYHHBIA OTBCT (KaK OPaBHIO, 9TC KOHCTAHTHEIC IO~
MCHBL}, 3AMCHAIOT HA COOTBSTCTBYIOLIUS NOCICAOBATCILROCTA aHTHTES
GeNIOBEKA. | aKkHe aBTHTCHA HA3HIBAIOT «XUMCPHMIMU» W OHH COXPAHTIOT
aHTIreHHy 0 cneunduuHocTs GnarcHaps VHHKAISHNM BapuabeibabiM
AoMeram. [T JaneRCHUICTO TOHWKCHIA HMMYHOTCHHOCTH HOJYMAHT
SYMaRUsEPosannbe {TOYTR MONHOCTRIO «RAMCINCHHSBIE») aHTHTENA, B
KOTOPHIX. OT AHTUTSH MBIUIM OCTAKTCH TONBKO VHACTKH BapHAOCIpHEIX
ACMEHOE, HENIOCPEACTRCHHO BIANMONCHCTBYIOMINE ¢ ANTHTSHOM, a4 BCE
OCTANBHEIC YACTH MOTCKYITBI 3aMCHIAROTCSA Ha TIOCHE IOBATCIIEHOCTS YEHO-
BeueCckuX uvmyromobyaaaos [ 14].

OnCusp
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Taxuv o0pa3oM, OTHCAHHBIC BBILHE MOAM(DIKALMY aHTHTC CYIeCT-
BCHHO PACIEMPUIM KX NPHMCHCHUC B KIEAHING CKOM OPArTUKC. 06II&C'1‘H>
TPUMCHCHWS TCPAUCBTUHCCKUAN aHTUTCO BKAKOYACT JACHCHHC pPaxa,
AYTOUMMYHHEX, PECOBPATOPHBIX, COPACYHO-COCYIUCTHIX, MHBOKIMGH-
HBIX ¥ MHEOTHX Apyrux 3abonesanuil. TepaneRTHUCCKYC aHTUTCIA TAKKE
MCHOME3YHIT A0 CHIDKOHUS BEPOATHOCTH OTTODKSHES TPAHCIUIAHTANTOB.
Tipymverenne peKOMORHAHTHEIX (ParMeHTOB HTHTENT YCHESHIHO PasRHBa-
ercd B HacTornee spesz [ 108109, Onpe reneHEbBIM 3aTPYAHCHHECM TPH
HCTIOTB30BAHUY TSPATCBTHUICCKHAR aHTHTEH MOXKET OBITh HAMEHIABOCTS
MOJCKYI-MUIOCHEH, TakHX Kak BHPYCHBIC ¥ OaxrepuanbHuie Ok, a
TAKKE BOIMOKHOCTE PazBuTH ¥ GOIBHOIO HMMYHHOH PEaKuyH JaKe Ha
OPARTHICCKH HOI80CTEI0 I'YMAHN3BPOBAHHDIC aHTUTCIIA.

I,[J'Eﬂ YVCOBCPINCHCTROBAHNA pCKOI\/ifBE'iHa.HTHle GHTHTCI C ICORIO TUpu-~-
MCHCHMA B HAYYHO-UCCICAOBATCIRCKOH ZCATCIbHOCTH, MOKHO HIMEHBATh
Takue cBOHCTEA aHTHTe, KaKk adduHHOCTE 8 crneunduuHOCTh, 8 TAoKe
BROJHTE B HOCHEAOBATCALHOCTD AHTHUTSIT JOTONHUTCIRHEIC .0, AN 1I0C-
JERVIOIHENO KOHBIOTHPOBARMS € APYIAMH MOJIEKYIAMA, B TOM YMHCIE U
MCTEAMH, 1 100aRI9Th K IHOCISIOBATCARHOCTH AHTHTC KOPOTKISC AMHHO-
KUCIIOTHBIC ITOCISACBATCIBROCTH {«TArMy ), KOTOPHIC HO3BOBIOT CYICCT-
BCHHO YIPOCTUTH HPOLCAYPY ouucTy anrutel [80, 110}, Kpone 3tor0,
PCHARO-HHMCHCPDHBIC TCXHOMOMMY HOSBOAKYT COZAABATL AHTUTCIR K TOM
SHTHUICHaM, KOTOPRIC HC OSHZ},,II&}OT TMMYHOTCHHOCTREY Y TOKCHYHBL
AR KUBOTHDIX, B KOTOPBIC NOOTOMY CAMKHO ITOIYHYHTL, HOONLIYA I‘I/I6~
PUAOMHY K TEXHOMOTHIO.

Oaaasv 13 gaubonee NePCHeKTUBRLIX HAMPABICHAR passuTHs Tex-
HOTOTHH TOAYICHWA POKOMOMHAHTHHIX AHTHTCH ABIICTCS TOIYICHHS
anraren, obnazaomuyx Goiee BHCOKOM ab@uHHOCTEIO, YEM HMCXO4-
HBIC UPHPOAHRIC aHTUTCAA. B CACAVIOMCM pazacie OyavT noapobHo
PACCMOTPCHSE COBPEMEHHBIS MOAXOAEL, PA3paboTaHHbIC /% HOKYCCTBEH-
HOTO yBeAuueHt aGQUHECCTH aHTHTCN.

IV. YBEJMYHEHUWE ACOHUHHOCTHY AHTHTER

Kak yixe orveuanocs, yseandesne apQUHHOCTH SBISCTCH CTCCTBCHRBIM
TIPOTIECCOM, CRAAHHEIM C CO3PECBAHHCM GHTHTCT B OPTaHH3ME ITO3BOHOY-
Hex. MIcCne 1oBarue MOXAHUAMOB 2TOM0 HPOHECCa TO3B0IUI0 0503HAI T
OCHOBHBIC IPHHIMIR HCKYCCTBCHHOIT H3MCHCHIE HOCICAOBATCIEHOCTHI
AHTHTEN ¢ HeNBX0 monyaens Sonee seicoxoabGuangbX BapHanTos.

Ecrectrerssie cniocolsl yBemuucHus aphUBHOCTH AHTUTS, TAKHE,
Kax pexomMOMHANMS FCHHBIX CEIMCHTOB U COMATHYCCKAs] IHICPMY TALHS,
HMEIOT CBOM orpasnycHmt. PexoMOusaliis FCHHBIX CCIMCHTOB OrpaHn-

OnCusp
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YCHA CYIUCCTBYIONIAM B OPraHuaMe HabopoM reHERIX CCTMEHTOB, KOTOPEIC
MCHOHbS’yIOTC}E AJEA CO3aaHuA réHa ARTUTCIA, a4 COMATUYMCCKAS I‘MHCp'
MY TALFS OPOUCKOAUT CONMBINCH HACTRIO B PAROHS «TOPSITHX TOUCK) My Ta~
rCHC3a, ¥ 8 2TOM ;1p0uecce Hp@D@JIﬁL{&EOT O,[(HDHyl{ﬁiﬁ@T}ﬁlHL{e 3AMOHD]. B
PEAVABTATES, 9ACTh NOCISAOBATCIBHOCTH AHTHTE OCTALTCS HPAKTHICCKY
HEeM3MCHHOM, H HOKOTOPHE THIE MYTaLMil, Tpebyroumme 3amerrt Ooee
geM OAHOTO HYKICOTHAA B KOJOHE, CTAHOBATCS MANOBEPOATHRIME [33].
B cnytac e BCKYCCTBCHHOIO MYTACHE34 CTAHOBHTCS BOIMOMKHEIM
VECHAYCHUC KONMUMCCTER BADWAHTOR aNTHTSN TIO CPABHCHUIO ¢ €CTeCT-
BCHHBIMY PUHPOAHEME BAPHAHTAMY, HAUPHMCP, OYTCM 3aMCH TCX A4.0.,
KOTOPBIC PEAKO ToABepraryTes Mytarcsesy /1 vivo {111 Tlpu nposeennn
I/ICK}’CCTBCHHOE‘O MY TArCHC3a MOKAa0 OC}’]_[ICCTBJIXTL pC,‘]KI/IC B COTOCT-
BOHHBIX yCHOBHﬂX AMUHOKHCITOTHBIC 3aMCHBL, OG};’CHOBH@HHE!Q UIMECHC~
HAeM OOJCC YeM HA OXUH HyKIECOTHA B KOACHS. BIaroaaps NpuMCHCHIIO
spdexrasrsx MCTOLOB 0TO0Pa MOTYT SHITE HONTYYS HBY PCKOMOHHARTHEIC
aHTuTena, abGuEHOCTE KOTOPBIX BRIXOANT 38 TPCICHb SHadeHui addi-
nocta {«affinity cetling») eCTeCTBCHHLIX AHTUTEIL, U KOHCTAHTA AHCCOBRA-
LM KOTOPBIX MOMKST ZOCTHIATE sHaucHuil 1071° M u mrke.

Heomorps HR BAMMUMC MHOXKCCTBA PAZHOOOPAsHEIX MPOrPAMMEbBIX
UpOI{yKTOB, HpCI[HafSHa‘ICHHhIX AT MIO,IICHI/IpOBaHHﬂ BgaH]\/IOJICﬁCTBH)I
SHTUATCHO-AHTHUICH, B HACTOHIICT Bpel\/iﬂ OYCHD CIIOXKHO (Hp&i(fﬂ‘{ecl{l/]
HEeBOZMOMKHO} TOUHO TPCACKA3ATE KAKAsM MMCHHO OHA MUIH HOCKOIBKO
MyTaiuii npuseayr x yeeamsenuo agdunmocru anrarena. Hodromy
YACTO BOSHHKAST HEOOXOAMMOCTS TOMYICHIA B TECTHPOBAHUS MHOMCCTBA
pazaocCpasabik MyTasToB. s 31oro MoxeT ObiTh UCHOJBIOBAH METOX
«in vitro spomommy |7, 101-102], ocroBO# KOTOPOro, TAKKE KAk ¥ OpH
SCTCCTBCHAOM vBenmac vy adbro CTY, ABAACTCS TPUELIIE TIOCIS 3083~
TCABHOTO CO3MaHMS Pa3HOOOPAsHs U OCYIMCCTRICHMA 0T00pa Hanboace
seicoxoadhGuannx BapuanroB aaTuren. COornacHo ToMY NPHBLMITY,
Hauboace BeicokoadPuHEBIC auTUTCIa OTOHUPAIOT, & KOAMPYIOMIHC UX
reHbl aMuiadHIPYIOT, a 3a1eM HOABePTaoT My TareHesy 1 otbopy. Hocre
3TOTC IWKE nosrTopgercs (puc. 7). Taxwmm ofpasoM, Aaf YBCIUYCHMS
ahduarOCTH aHTHTENA 610 QEHOTAN AODKEeH OBITh KakuM-10 08pazom
thusmecku corveiner ¢ regotroM. [t orbopa wanbonce adduaanix
MYTAHTHEX DOPM AHTATEN HCHONBIYIOTCS TE HE METOAB AHCILIC, YT0
U TIPH TOJYHICHUH PCROMOHHAHTHBIX aHTUTCN 42 10VO,

Cucremer g yeeangcuns abduHHOCTH AHTATS DASACIIOT HA
CIIOIHOCTBED {41 VIEFo TOAXOAR, KOTOPHIC IPCATIONATAKIT OPOBCACHUS 77
VIi{7o BCCX DTAHOB ((NIOJIBI(}UDIPBOﬁ SBOJIFOO MY (C032{8,Hﬂ§3 FTCHCTUUCCKOIO
PasHOOOPA3Ns, BKCOPSCCHIO BCEX ROIMOMKHEIX BAPHAHTOR, 0180pa HatTy -
HOEX BAPUMAHTOB), M CHACTHHMHO {17 VIfro» (OXXOASI, A KOTOPHIX YACTE
BRIHCHCPSIUCHCHABIX 3TATOB UPOHCXOANT BHYTPH KICTOK, & HacTts
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Puc. 7. Cxema yreraenyst ahQHINIOCTH Z0THISI METONOM iR VIlro 3B0/O00MER Ha
IPHMEpe CO3aanNA scFv (PPArMeHTOR (10 Marepuanam craten {101]).

ocymecrsimercs i vifro [101-102], K «nomsocrsio in vitroy noaxonam
OTHOCST TAKHC MOTOAMCCKHAC OAXOIE, Kak pubocomuriil qucruieH {80,
88} u MPHE-nacroreii {89, 100]. K «gactyso i Vitro» noaxosas OTHOCIT
tharoreiit {87] u xrerounsii [90-95] anctien, ANY KOTOPRIX HEOOXOIHM
sran rparcopMannn OnSIMOTCK N'e OB a8 THTEI (BCTPOCHHBIX B IUIABMUIY
W PETUIHKOH (Dara) B KICTKHI SaxTepiii, APONOKCH HITH MIICKOITMTAIOTAX
(OB {5251 18] ]'IpOBQLlC HEESE DKL ﬂ‘p{fCCI/ﬂ/i. B (myvfae KIECTOMHOTO JHUCTINCH 3KCIip€ c-
CHPYEMBIC AHTHTSNA TPAHCHOPTUPYIOTCH HA NMOBCPXHOCTE KICTEY, & B
ciyuac aroBors AUCIIes OakTePHANIEHBIC KIICTEN UCTIOIL3YEOT AT FPO-
avkpy gactrn Gaxtepuogaros [103].

3a nocneane 20 xet S0 paspadoraso GoltbIIOC KOAHYECTRO METO
AVECCKHX HPHEMOB, FO3BONSFOINX CO3AATh FEHETHHE CROE pazsoodpazne
in Vifro, KOTOPEIE MOXKHO VCJIOBHO PasAC/HTh Ha METOASl CIAYHMAHHONO 1
HATPABICHHOTO MyTarcHeza. K mepsoM rpynine MOXHO OTHCCTH DA3HO-
0653&31‘1}51@ METOADI MY TArCHe3a, KOTOPHIC UCOOMLIYHYT, KOIAA 8CT 90TKOIY
MPEACTABICHHS O TEX 8.0., KOTOPSIC CTOUT MEHTh, 4 TAOKS Metoasr JHK-pe-
romOuranns. Ko Bropodt rgyinie MOOKHO OTHECTH CailT-HAIPABICHABIH
MYTAreHe3, a TAKKS METOXBL, TOZBOIAIOIING TPSACKA3RIBATE CTPYKTYPY
AHTHTEIA H OF0C KOMILICKCA C aHTUICHOM, — KOMITEIOTEPHBIC METOND! A8~
ansa cTpyRTYypel Genxos (in silico) v xpuctannorpaduyeckuli asamms
{puc. 8).
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Cayafinoee R3MeHEHRE OOTATROR z Touewsse MyTanus i
M HoNHeH Oepefop BapHAHTOB
MyTangi BRpaHBEOre yIACcTKE

Prc. 8. Knaccubhuraimms MCTOIOB MyTAICHE33, HCHOMB3YCMEEX A1 VBSCHKS aus-
BOCTH 3HTHTCIL

Bcee MeTonsl MyTarcHesa MOJKHO Pa3ICiINTh Ha TPH IPYINEE — HATPABICHHNEN B
HCHANPABACHHBN (CayyaiHbi) MyTATCHES, 4 TAKOKS MeTONS! perombuHamuy. Honan-
PABECHASL MY TATEHES - 3T0 CIIYYaHBOC HAMEHEHHE OO AMUNCKUMCIOTHEIY 0CTAT-
KOB HOCAeIOBATIBHOCTH aHTHTEHE. OCOOCHHOCTEIO HANPABICHHOTO My TAFCHL3:E
BRAACTCH ()Ipasmue&me KOMRMQCTTEA H3MCHNCMBEX aMUBOKUCIOTHBX i}(}'}l’}il}fﬂ\i i}ﬁ cuRT
HATPABICHBOH PaNTOMB3ANIN FCHCPHPYIOTCS CIy 24 HBIC 34MEHDI B HPSTLIAX BRIO-
PAHHBIX AMUAHOKHCIOTHRIX NO3HiMit. JpyruM BapHanTOM HANPARICHHOTO MyTarCHe3a
SEBASEOTCS DOMMBI Nepefop AMMBOIMCIOTHBIX 3AMEH B IPSACIAX BROPARHBLIX y4acT-
KOB. Vi, HAKOHCH, TOUCHHBIH MyTATeHE3 HCHOABSYSTCS UL BBOACHHA 3aMEH BRIOpAH-
HBIX AMHMBOXMCHAOT.

Hicnonssorgnue JHI pexomGunanay nO3BONIET JONONHUTS/HHO YBCABMRTH
paznoobpasue SuGINOTCK, MONYHCHHOC HANPABICHHBIM H HCHANPABICHHBIM MYTAre-
HE30M, 4 TAKKS COBMOIUATH MOCKOGNLKO CHONSIHBIX» MYTaun# B oxHOH u To# xe
HOCICACRATE ARHOCTH.

METOE CHVYAWHOC MYTATEHE3A

PnasHoe ZOCTOMHCTBO Cly4aiiHOro MyTArcHe3a 3aKI09acTos B TOM, MTO
AT eT0 POATH3AUHNH He HYKHO HMETE JAHHBIX O CTPYKTYPE aHTHTEHA |
BAUMOASHCTBYIOIHX 4.0, CYIHeCTBOHHBIM e €0 HEJOCTATKOM ABJIHCTCH
TOABICHAC JHATHTCIBHON K01 OVHKLOHATPHO HOBKTHBHBIX MYTAaHTHBIX
$opMm, 4o UPHUBOAYT K HEOOXOAMMOCTH Co3apars OubIHOTeKY SONBINOTC
pasMepa ¥ 3arpyaHget ot0op QYHKOMOHANBHO-AKTHEBHEIX MYTAHTOB.
Taxmxe B IKCOCPUMCHTANBHBY OHOIHOTOKAX, NOIYYCHHBIX OYTCM
CAYHAfiHOTO MYTarcHesd, UPAKTHYICCKH HE MOTrYT ObiTh HPQACTABICHB
BCE BOZMOXKHEIS BAPHAHTH aMHHOKUCIOTHBIX 3aMEH, HOCKOIBKY MHOTHE
u3 Hux TpebyioT mameneHns Gonee MeM ONHOTO HVKISOTHAA B KOAOHS,
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Hauprmep, zamesa 10 uz 18 aMuBOKHCTOT, HE 3aPOKCHHEBIX OTPHUATEIRHO,
HA OTPULIATCIBHG 3APSDKCHMVIS AaMHHOKUCIOTY TPeOyST HIMEHCHES ABYX
HYKICOTHAOB B KofoHe [112].

Paznoobpasde BapuaHTOB HYKICOTHAHOH HOLNCAOBATCIBHOCTH
AHTHATEI, TOTYICHHBIX ¢ TOMOIIBIO CIAYHANHOIO HeHATIPABICHHOTO My Ta~
reHes3a, MOKET ObITh JONOIHHUTEMHO PACIERPEHO 3a ¢4eT KoMOHBHPOBa-
HHA HECKOIBKMX VIKE TIONYUCHHBIX BAPHAHTOB NMOCHCIOBATCIRHOCTH C
HCTIONTB308aRMEM MeToa0B 7 vitro JJHK pexomOunanun (DNA-shuffling)
{cm. mmoxe). [99, 113-1151

Monuduraige aMHEOKHCIOTHOH [TOCIIE30BATEIbHOCTH AHTHTEA,
HCITOB2YEeMas Uit yBeuueHus adhuHACCTH, MOWET TAKXKES MPHBOANTE K
TAKUM HEKeHareIsHbIM noSoansiv 3dderran, Kaxk n3Menerue crienugm-
HOCTH aHTATEA (KPOCC-PeakTUBHOCTR), crabunerocTy, 3ddexrusaocTy
SKCHPCCCHY M CROPAMUBANMA, TOKCHMHOCTH IO OTHOIMCHHIO K KICTKaM-
TPOAYLCHTAM, NOABCHIKCHHOCTY OitdroMeprdaii. Js TepaneBTUIeCKus
AHTUTEA AOTIITHHTE TeHEIME TOCOMHIMUY 3B PCKTaMK MOTYT ObITh VMEHD-
DICHAE BPEMCHHA NOAVIKUAHH, YBEIWICHHE MMMYHOIS HHOCTH, H3MEHCHHE
PACHpEACACHMS aHTUTEIA U0 TKAHAM H CKJIOHHOCTH K OOpPAZ0OBariio
aMIIICHAHBIX CTPYKTYp. Beiigenepeancicunsic Gaxrsl Moryr Ovith
CACACTRHMEM HE TONBKO «OAaronpuoOpCTCHEBIXY MyTaugll, CHeIMaIeHo
BBEASHBIX HCCACAOBATCASM, HO TAKKE HEKCHATCIBHBIN MVTAnMI,
MPOUCKOETINEX B3-3a serounocTeit [P peaxipm o mpuBHECCCHERIX
¢ npadmvepavna. Hosromy HeoOXROAUMO JONOTHHTENSHO TSCTUPOBATE
OTOOPAHHEIC AaHTHTCHA ¢ YRCAMMCHHON athPUHHOCTHIO HA TPSIMET COX-
PAHHOCTH APYTUX BOKHEX SHoxuMmurgeckax ceodiors {116-1171

Henanpasneunviii Myniaeenes

Henanpasnenasti (Cirygalineii} MyTarcses — 310 CIIVHAHEOC HIMCHCHNE
m00BIX 2.0, BO RCSH NOCHSAOBATCIBHOCTI AHTHTRNA. Er0 THABHBIM A0CTO-
HHCTBOM SIBJIICTCH BOIMOIKHOCTE THPMMCHEHVE B TEX CIIYYasX, KOT4d HET
OPCABAPUTEIRHBIX JAHHBIX O CTPYKTYPE KOMIUICKCA B3RHMOACHCTRY IR
wMouteysE. Oa8aKo At yeHCIHOH PealiM3alifyl 31010 HOAN0A3 HeOO0KOABMY
AMETH BOSMOKHOCTE KOHTPOIMPOBATE FaCTOTY MYTATCHERA, TOCKONBKY
CONPIMMHOTEO TIPOMCNO/UIIENK aMMHOKHCIOTHBIX 3aMEH 8BC SRISIOTSS
CRaroupUATHLIMY H TP BRICOKOH 9aCTOTe MYTATCHEa MOTY T IPHBOHTE
K HONy4cHHIo OOJBIHOFO KOIMYCCTBA PYHKUIHOHANDHEO HEAKTUBHBIX
papuanTos agruten. s veenmewnus adduunocru scFv dparmentos
SETHATCT ONTUMANTBHEM CHMTACTCT BRIKYCHHC IBYX MyTamui ga 1000
TP OCHOBAHUM, NOCKOMBKY U dTOM HAOMIORACTCH HauboIbIICS MHLIo
Toucarerx {33%) u geoiineix (22%) My TALHE HA TCH, TIPH MUHHMATLHOM
KONPYECTES FEHOB, He coacpkaumx myrawwmit (22%6) [118].
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Jins pposeacHuR CIVHaHHOTO HCHANPABICHROTO MYy TAarcHe3a HeioIs-
3VIOT HECKOIBKO NOAX0A0E. (uH 113 HUX, TAK HA3BIBACMBIN CITOr-Prone
PCR, zaxmouaetcs B BOZHAKHOBCHIN AMUHOKHCIOTHRIX 33MSH 33 CHET
merounocry paborer AHK-goanvepas npu HECTAHAAPTHEIX YLIIOBHAX
nposegersus [HIP [92, 119-120]. BaxseiM npeuMyImecTBOM 3TOr0
TH3AXONA SIBIEICTCA BO3ZMOMKHOCTE KOHTPONUPOBATH SACTOTY MYTare-
HEZa H OrpanuyHBaTs 00JACTh BOZHMKHOBCHHS MyTaiudl pa3uMepom
amrrenguoupyeMoro yeactra. CyecTsyer HCCKOIBKS IApaMeTpor
peaxamy TP, moMeHeHMe KOTOPBIX MOKET OPUBECTH K VBEIHUYCHWIO
KOG CTEA OINOO9HO BCTPOCHHEIX HVKIICoTHIos. K M OTHOCATCS
HEOOXOAMMAST KOHUCHTPALwS OUBANCHTHEIX KAaTHOHOB ¥ COOTHOULICHUE
aesokcuanyricosnarpudocharos s peaximonroi ovecu FILP, a rawxe
xonmaecteo nuxaos [ILIP Tossmenue xoHOeHTpalivg HOHOB Mn¥twu
Mg®s TTLIP-cMecH TIPHROIUT ¥ VECIUTICHUE) KOTHICCTRA MYTAUHH UPH
asrunduxanun. Hpmyaem goGasnenne Mn®' B xoHe9RON KOHOCHTPALMA
0.5 MM TpUBGINT K MIATHKPATHOMY VBEITHICHHIO KOMHMCCTEA MYTALTH,
¢ I 3TOM He oxaswsaeT samsans s#a sbhdexrussocrs TP toraa
Kax mpu gobasicrmu Mg?™ HaGTrIacTes HE TOIBKO YBCAUYCHHAS KOIU-
yecrsa ommbok, HO ¥ nasenue dddexrunnocty amivmmbukaiuy dpar-
veuToR B Xoac {1LiP-peaxuma. Eme ogsmM $akTopoM, NPHBOASIHEM K
VBOIHACHIIO KOMHYSCTBA CIRNOOHHO BCTABICHHBIX HYKICOTHAOB, ABJM-
STCH COOTHOMICHME AC3OKCHMHYKIcozuATpudocharos B peakipioHuOH
cmecn. [loBsnueHice COASPIKAHNE OMHOTO M3 HUX, 8 TAIOKS BRJHOYSHNC
B PCAKIOHHYIO CMCCh WX aHAaIOrOB, Takmx kak 8-oxo-dGTP u dPTP
MOKET HPABOAMTS K YBSTHUS HIIG YHMCIIA HENPABAILHO BCTARISHHBIX BYK-
acotugos [121]. BeposTHOCT HOIBICHHS OIHHOOMHEX HYKICOTHAOB UpH
HUZKOH CKOPOCTH MyTareHE3a TAIOKE TPONOPINOHANbHA KOIMYSCTEY LMK~
gor TILEP {99, 1181 [dpyrum 00AX0AOM, HCHOMB3VCMbBIM IS MOSRICHHS
CcaygaiiseX MyTanui, SBASCTCS HOHOIL30BAHRAC MY TATOPHEIX {mutator
strain) mrraMMoR £. cofli, 00CCTIICIMEATOIIIY. HAKOILICHHIC MY TAIIMH 34 CUeT
BBIKVIFOHCHHbIX MEXAHU3MOB KOppekaun cunresnposasnon JHK [122-
123}, Oxgsuv ¥z Takux WITAMMOB SBISICTCH mramMM mutDs, mvcromwii
aedexruyio e-cyGeeannnny HHK nommvepassr 1 xoropaa 8 #opme
nveet 3'-5'-3K30HVIIIRa3HYIO aKTHBHOCTE M 0OCCICUMBACT VAATICHIC
HEIPaBHILHO BCTABACHHBIX HVKICOTHAOB. CKOPOCTh MYTAIcHE3a B
KIEeTKAX CaKTep il «MyTATOPHBIX IITAMMOB 2aBHCHT OT VCIAOBMIA pOCTR
Gaxrepuil: 8 06srgnoit cpege, cogepmamel MAHMMYM HUTATCIBHBIX
BEIISCTB, CKOPOCTH MyTarcHeza npubruzuarensso 8 50 pas seiue ueM B
IOTAMME AHKOTO THIA, 2 B OOOTAINCHHEIX CPCRAX OHA MOXST BO3PACTatTh
B 10°-10° paz. Cpeny BOSHUKAIOMIX My Tauni npeoSnasaroT TPaH3ning,
XOTH BOTPCHAIOTCH M TPAHCBEPOMM U CABMIM PAMKH CHHTBIBAHUS.
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CrOpoCTe MyTATCHE?2a KOHKPCTHBIX HYKICOTHAOB CHIBHO 3aBHCHUT OT
HYKJICOTHAHOre CKpy:xeHusz. MyTarcees IoCiCACRATCABHOCTH aHTH~
TCA IO MHOTHM HapaMeTpaM CXOACH ¢ OPOUCCCOM COMATHYCCKOH
rurepMyragad. Bo-HepseiX, ¥acroTa MYyTArcHE3d CXOHHA £ MACTOTOH
MYTAreHes3a PR CoMaTIIeCKol runepmyTanmm (3-S5 myrauwuii va 10! map
OCHOBAHHE), BO BTOPHX, COOTHOMICHHC TUIIOB MY TALMIA CXOLHO C COOTHO-
weHueM, HalMrOAaeMBIM TP COMATHYCCKON THHCPMY ALY, B TPETHUX,
MYTIAH PACHPEACTICHN HEPABHOMEPHO O TIOCHCHOBATCABHOCTH U
B GOIBIICM KORMISCTES BCTPCIAOTCH BOMMGY ONPSACIICHHBIX KOHCCH-
CyCHEIX nochenoBarcisrocreit («hotspotsy), Takux kax AGY-MoTuB
{1221 TpeumynecTeoM JaHHOTO HOAXOLAA IO CPABRHCHUIO ¢ TOAXOKAMY,
ocuHoparHsivu Ha Metone FILEP, sensercs BosmMoxHoCTs Doce yaobHoro
KOHTPOIA CKOPOCTH MYTArCHES3a, & TAKKE OTCYTCTBUC HEoOXoAHMOCTH
TIPOBCACHUS OONBUIOND KOMMMCCTBA TCHHO-UHIKCHCPHBIX ONCPAtUi.
Henocrarkamn Tore MeTOAA SBIICTCS HEOOXOAUMOCTE NPOBSICHUS
HCCKONTBKUX PAvVHIOB MYTAarcHE3a, 4 TIKKC HOCTOSHHOTO KOHTPOIS
JKCHPECCUU AHTUTEI, HOCKOABKY NOABICHUMC MY TIUAH MOMKCT NPOUCIO-
JATH B JHOCOM MCCTC HNOCICAOEATSAPHOCTH BCKTOPA U NPHUBOAUTE K IIPC~
KPANCHUIO 3Kenpeccnn aaruresn {1241

Veenuuenue appunnocmiy aHmumend MemoooM PpexomMbunayuy

Lt yeenie HAS KOTTHICCTER BAPHAHTOB, [IONIVICHHBIX METOLOM CIIYHai-
HOTO MYTArcHesa, ¥ U1 TONYHeHAs KOMOMHALIT N3 HECKOTBKHX My Tail
9acto npHMenseTcd xomOuauporanue yaacrios [JHK, roaapyromupx remst
agTETeN. B 3aBHCHMOCTH OT THITE KOMOHHHUPVEMBIX VUACTKOB BRIICIISIFOT
xoMOUHNAPpOBaHUES BapuabebHbIN JOMEHOB JICTKOH M Tsxeno# uenei
{chain shuffling), neress CDR (CDR shuffling), a raroxe xoMOuaHpORABNE
CIy9alHEX FOMOIOMUHBX VIaCTKOB TIOCIEI0BATC/IEHOCTCH BEOROIBKUX
MYTAHTHRX Bapuantos anturel (DNA shutfiing) [125].

CyniecTByeT HECKOIIHKO METOIHICCKUN TIOAXOAOB AT OCYIICCTRIIe-
wua pexoMmOuramn apTirea. Oany B3 HEX OCHOBaH Ha (parMesTanmn
" yacTaeoH merpazapmd rryia monexyn JHK, xomupyiomnx aMuHo-
KACTOTHYE TOCASKOBATSIBHOCTE HECKOTRKIX BAPUAHTOR AHTHTEN, HOX
aeficreraeM sunonyisreaser [AHKaza [ ¢ nocnenyronm HCenoms3osanueM
TP pas monyuenns rabpuaaex Mogexyn JHK («sexual PCR», DNA
shuffling). Hannas nponenypa cocront v3 tpex »raros. Hepssiil stam —
noaygeHne rabopa cavualHeX (PparMeHTOB WCXOAHBIX ABYX # Oonee
POTHTCIRCKUX TOCACIORATCILHOCTSH, KOTOPHIC 3aTeM noarcpraror F P
B OTCyTCTBHE Hpaivepos. Ha ool craann npoucxoanT peroMOuaaiys sa
CUCT OT/KHTa YACTHIHO KOMIICMCHTAPHBIX PPaTMCHTOR, BRICTYNZIOIINX B
xagecrse npadmepos. Hocnenaanit sran 3axogaeres s nposescnnn [P
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€ HCHIOAB20BIHHCM NIPAlMEPOB, OTPAHMMMBAIOINNK WCXOAHBIH TeH, A1
TEOEYACHMA WG TIYid @}pa{'ﬁiCH‘mB L\LHK ACCTATOUHONT KOMMYHCCTBA TI0IHO-
pasmepreix Monexya [ 111, 114, 126} Jipvrum MOTonusc cxuM npueMoM
sermerest uenonesoranne [P ¢ nepexpriBarommvucs npalimepamu
{overlap extension PCR) [127], xoTopetit MOXHO HCIONB20BATE KAK IS
repebopa PasIErHEX COYCTAMI U3 JCTKOH ¥ TOKCIHON neneil, Tak o
pasumx yuaactkos CDR [123]. Eme oxapm criocoBoM, OCHOBAHRBIM HA
wernonpaosannn [P, 987e1e Mposece «oTyneHYaroiy aMiumdaranmm
(StEP, staggered extension process), NpH KOTOPOH KOMILICMEHTADHBIN
cpares JHK («arorramys » ) nepuoaade CKE BPepsiBacTCK AeHaTYpanpeii
asvuenouscuroi JAHK, nocae wero npouncxoaur obpazosanue JHK
AYAECKCOB {COTIHANY } MEMAY HEJOCUHTE3npoBanasM dparmerrom JHK
¥ HOBOH )\/[OJ'EGK}’H()I\/II MATPUIRL, & 33TCM VIOHTAHSY HCTH NMPOJOTDKACTCA.
B pesvasrare obpasyiorcs uenm JIHK, cocrasnesmpie n3 y9acTioR,
KOMIDICMEHTAPHBIX pasHsm Marpreaem Monexyrav JHK [128]. Eore
OTHMM MCTOAOM, HMCTIONb3YEeMBIM 478 POKOMOMHALHN, ARIgeTcs obpa-
Gorka myvna monexys JHK, xoaapyronmx reHs auiurel, OXHHAKOBEIM
HaOOPOM 3HAOHYKICA3 PECTPHKIIMY C TOCHSIVIOMIHM JIMTHPOBAHMUEM
obpasopagamx dparmenros JHK Hpa stoM nopsaox dparseHios
JHK 8 00pazyiommxcs MONCKYISIPHO-TCHE THMEC CKUX KOHCTPYKIMAX COX~
parpreres Oaroaaps VHUKAILHOCTH PECTPRKTHRIX CAUTOBR, HO HOBOOOPA-
30BAHHBIC KOHCTPYKUHH HPCACTARIMIOT ¢000# mpoayxt ofObheamnHeHuS
dbparsenTos, obpasopanasix B3 Heckonbkux monexya JHK. Creayer
orveTuTh, w10 JHK-peroMOuuainire MOKHO UCTOME3OBATE TAKKE i
KOMOMHUPOBARNS HECKONBKHX MYTAHTHBIX BAPHAHTOB, MOMYUSHHBIX
MCTOREMY HATPARICHHOTO MYTareHe3a (CM. HIDKS).

Xors cayuainsie HOAXOAR! s COSRAHN PEHSTHYES CKOIO pazHoobpa-
34 aKTHEHO UCTIOIH20BATH B IPOHUIGIC TOAB U HCIHNIB3YIOT CCifiac, B
HACTOAMISE BpeMs Texnoaorus yeenmderus aduHHOCTH BRTCHCHBHO
PazBUBACTCA B HANPABICHUY CO3AAHUA TCHOTHHCCKOrO pasHoolpasus ¢
HOMOMBIO MCTCLOB HAIDABICHBOYO MYTAarcHe3a.

HATIPABIEHHBIM MVTATEHES
FTooxoon 08 swibopa ByOyugux MunieRet Mymaeenesd

JInst DpYMEHCHMS TOUEHHOTC MYTarcHesa HeoGx0 MO BMeT: MHHOpMa-
HHEY O TOM, KaKye a.0. noxseprars Myrarcxesy. [ seibopa catiros myta-
FEHE3a HCITOIBIVEOT HECKOIBRO PA3IHHHEIX MOAX0A0B. 1aK, HAPHMEp, ¢
370 HEeAbI0 MOrYT ObIThH HCIONB30BANSE JAHHLIE O NOMIKCHER TOPAIRX
TOHSK MYTAr¢Hesa s nocnenorareisrocT aprurena. Ocobenno neHAoil
A sHOOPa YYACTKOB )18 HAUOPABICHHOIO MYyTarcHe3a Mometr ObTs
HHPOPMALHS O TPEXMEPHOH CTPYKTYPE KOMIUICKCa aHTHTCHO-AHTHICH.
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JasHpic 0 TPEXMEPHOH CTPYKTYPES AHTHATEN H HMX KOMIOJICKCOB C
QHTHICHOM MOTYT Gbl’i‘b AOEYHCHDI KAK ¢ MCTOND30BAHMOCM 3KOHCPH-
MEHTANBHBIX METOAOB (PCHTTCHOCTPYKTYPHBIN AHATHI MY AACPHBIH
MArHWTHBIH PE30HAHC), TaK ¥ C HOMOIIo 2 silico Moxermposarms {in
silico — «B KOMIBIOTEPE» ) B CYHAS OTCYTCTBHS PEHITCHOCTPYKTYPHBIX
maagsix | 129] AHanis TPeXMEPHON CTPYKTYPH! 00AaNAST PAIOM HPCHMY -
WECTB TO OTHOWESHHK K AHATHY HOCTHEIOBATCIEHOCTI AHTHTENA, TaK
KK TI03BOJIIET NPEIITONONKUTE U3MECHEHNE KAKHX 4.0, MOMKET BPHBECTH
K yveenumaeHno ahGuHROCTH aHTHTEN, HCXOAS U3 BRIAAA OTACABHBIX
aMIBOKHCIOT B NOAXSPIKAHHE CTabWILbHOCTH CIPYKIYPH aHTRTENa o
BO R3AMMOACHCTBHE ¢ aHTHrcHOM. VICHOMB20BAHKEC AHATINGA ITOCISA0-
BaTCABHOCTOH AHTUTC), aHa/M3a TPCAMCPHDBIX CTPYVRIVD U KOMIUICKCOR
AHTHATCHT ¢ AHTUHICHOM ¢ MOCACAYHOINUM HAPABIACHHBIM MYTAreHC30M
{(pammoHaTRERI AU3aliH), ¥MCeT PIA NPCHMYUISCTE U0 CPaRHCHWIO
€O ChaydadHbsM MyTarcHesoM. Bo-nepseix, Taxkoil mOAXOH MO3BROISET
3HAMATCTILHO COKPATHTE FHCHO .0., HOABCTACMBIX MYTarcse3y o HeC-
KONBKAX AMHHOKHCIOTHBIX MOZHONN, SHAUATSIILRC YBCIHYABA OpyH
3TOM BEPOSTHOCTE HAXMKACHUS Onaronpustabix My Taimit. Kposve s1oro,
TPOLECe HANPABICHHOTO MYTAreHE3a MOXKET ObrTh PastUT HA HECKOIBKO
napauienbaex TecTupoBanuil Hebonpumx Oubauorex. Hebonpimo#
pasmep 3tux SubinoIcK 10 CPABHeHNIO ¢ pasMepom Oulbnuorex, nomy-
HACMBIX TN Cﬂy‘{avﬁHO]\/{ MYTArcHe3C, OpUBOINT K 3HAMUTICIBbHOMY COK-~
PACHAN KOMMYCCTBA TCCTHPVCOMBIX BAPUARTOR AHTUTCH H NOIBOINCT
YMEHBINUTE PHCK BOZHHKHOBCHHS JIMKHOOTPHIIATCIIEHOTO Pe3YIPTATA, T4
CCTE PHCK He OOHAPYRUTh VAYHIBCHHE BAPHAHT H3-38 HEAOCTATONHOM
TIOTHOTH CUOIHOTCKY WM H3-3a HOBOSMOMKHOCTH nposecTh dbdexTurnoe
CKPUHHPOBAHME BOSX CYINCCTBYIOMMX BAPMAHTOB € MCTIOML30BAHNEM TEX-
sonoruy aucmaes | 1301,

Cyvoectsyror A8a Gakropa, OrpasidgsaioliHe BO3MOMKHEOCTR METOA0B
paugoHansHOTe Ausaiina. Foprsii Gakrop — 370 HCBOBMOXHOCTE alco-
AXOTHO TOUHO IPCHCKAZaThk BOS,LlGi/’iCTBH@ AKC CAMHNMYHBIX AMHHOKMO-
JOTHBIX 3aMOH 84 aqj}@)nmm‘m‘ MYTAHTA ¢ HCOOIR3OBANMCM CYIICCTRY O~
mux Ha L{aHHbHI‘;I MOMCHT ANFOPUTMOB PaCdCTL. OJJHZLKO B HCOKOTOPBIX
CAVHAT® TOTHOCTE UPCACKA3AHAI METOXOM if Sifico momcnupoRagus
BO3ASHCTBHH OT BO3MOXHBIX HEPECTPOSK OKAIBIBACTCH AOCTATOHHO
BRICOKOH, ¥ VIKC CYIICCTRY KT HPHMSPBI Ju3alina HOBRIX Goiee adPuHIRX
AHTUTEN HA CCHOBE NPCACKABAHHBIN H3MESHCHAR B VIKE CYIISCTBYIOMMX
agTurenax {131-132].

Bropo#t orparmrumsaromuit Gakrop — 210 8eolxXoAMMOCTh HPOBEPKY
ACTPOHOMMYCCKOTO KONHYCCTEA BOSMOKHEBIX MyTaums [1331 s
He;}eﬁcjpa BOCX BOAMOOKHDBIX &.0. B Kafi\ll(j]j\' TEOSHEMM (Hacmmammn 1 MVTa-
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FEHER) IocacAoBareibHOCTH BapualeneHnx gomeuos LC u HC {(oxomo
230 ocrarxos) rpebyvercs tecruposanue 10°°° sapuanros asTHICH, HT0
HCBOSMOKHO OCYIICCTEBHTE TOXHUMCCKA.

In silico nocxodu:

Kal( NOKashIBACT npajc TUKA, pﬁSleb’l’Zi’i‘bI, HOJ’I}"{ﬁHH}JEe C UCTIOHB30OB~
HUCM BI{CHC})HY\@GHTB,HBHBEX NIOAXOAOR 60.:'1(3(’3 HaACKYLL, HO BCC OHH 605!{’.(’)
TPYAOCMKY, YeM auanns 2 silico. Tipeasapurenbaoe VIPONISHNC Kap-
THHEBL 33 CHET AHANIMAA TIOCICACTRHH My Tauyl, NPEACKA3aHHbIX C HCHOTb-
30BaHMEM 71 SIICO IOAXON08, MOMET SHAMHTCNBHO OGer uTs HONYYe-
HHEE¢ KOHECMHOTO PE3yARTaTa ¢ HCIIOMB3OEAHHCM SKCIICPHMCHTAIbHBIX
METOAOCB. XOTA KOMIIBIOTCPHBIC NOHXOAbl CETOMHS ClUE HE ARISIFOTCS
FONHOLCHHOHA 3aMCHOH SKCTICPUMCHTIBHEIX JAHHBIX, OHU B HOKOTOPEIX
CAYHAAX QO3BOMAOT CYSUTE KPVT BAPHAHTOB Ui SKCHCPUMCHTANBHOIG
noucka «OnaronpusTHE MyTamwmit | 134]. Taxam obpazom, rmassol
3agakcit im silico arannsa IPUMCHATENBHO K NPOGIEME VBEIHHNCHUS
ﬁ{b(})lTHHOCTH AGHTHATCHT ARIACT I ML’;}"{EHH\? BRIVIHUA aMUBOKHUCIHOTHEREIX
3AMCH HA CTPYKTYPY CaMOF0 aHTUTSNA, & TAIKS H3 CTPYKTYRY ¢ 1pow-
HOCTh HMMYHHOTO KOMILICKCA JJI4 BHIARICHHA TCX 3aMEH, KOTOPBIC
NOTEHLHMANBHO APRBOAAT K yeenngcHno adduaxocTy Braumonslorsms
AHTHTEHA U aHTHICHA.

Tpedcrazamee «epetusixy Mymayil no nocnedosamiensnoci. B curya-
I, KOIAA OTCYTCTBYIOT JAHHEIC ¢ TPCXMCPHOH CTPYKIVPC auTHTICIA H O
&.0., BOBACHOHHBIX BO BB&HI\iOI{Gi’iC’I'EHG C AHTHICHOM, HCIIQUILRY A AHAIM3
AMHHOKBCIOTHOM OOCHCACRATCIRHOCTY AHTHTCHA C HCIIOIB30BAHNCM in
SZIZIACO TNOAXOAOB MOMHO SHAUMUTCHBHO Cy'\%HTB pri" QCTATKOE, HO,QEEPFZ},S"
MBIX MYTarcHe3y i VBecHus ahbUHHOCTH aHTHTEN, HCKITOTHAR TC
OCTATEY, MYTAreHE? KOTOPBIX MOMET C BHICOKOH BEPOATHOCTRIO NPUBESCTH
K HApYHICHMIO CTPYKTYPHE auTrTena. K TakuM 0CTaTkaM MOXKHO OTHECTH
FR ocrarkn, xorcepsaruensie COR-0OTaTKY, 4 TAKOKS AMUHOKUCTITHBIC
ocTarky, SOKOBRIC HETH KOTOPBIX PACIOIONCHB BHYTPH JoMeHa. MeToasr
KOMIThHOTCPHOIO MOACTIMPOBaAHMA BCTIWIb3YIOT PASJIMIHEC NPUCMSBE A1
npeackazanng sgdexra MyTanyi B NOCICOBATCIRHOCTH AHTUTET |
,w'\i(')l'*y’i‘ UCHOIB30RATH paSHL{@ BROAMBIC JANHBIC 13 3HAIN33 — OT TIO{JIC-
JAOBATCABHOCTH 4.0. IO KOOPIHHAAT aTOMOB B TPEXMEPHOM CTPYXTVDE.
OH TaxKe HO3BOIIOT KOMOHHHPOBATE HOCTYHHYO MHGOPMAIHIO C
TeM, YTOOH! VAVHIINTE TOUHOCTE MPSICKA3AHNH {METORBL, HCIIOABAVEMBIC
B rporpammax SNPs3d [135], SIFT [136], PolyPhen [137-140], SNAP
[141]). Pax oporpavy mozsoaseT OUCHHMBATH sHepreTuueckuii addexr
AMIHOKMCIOTHBIN 3aMEH HA CTAaCHIIEHOCTh AHTHTEN U HX KOMILIEKCOB
¢ anTaresavu {nporpavmer FOLD-X [142], CHARMM [143-1451,
SNPeffect [146], LS-SNP {147}, [-Mutant2 .0 {148} a PoPMuSi(C [149]).
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Taxuv o8pa3om, HCHORB30OBAHKE 177 511100 NOAXOROE A4 AHTHTC C HOHS~
BCCTHOH BPOCTPAHCTECHROH CTPYKTYPOH NIO3BONICT YMCHEBINATE DAIMEPD
CKPpUHUPYCMBIX GHGHHOTGK 33 CHOT NCKUTFOMOHNTS M3 COYMCKR TCHOPDHPYOMBIX
MYTapii NOTCHHHATbEO BPEXHbIN.

Hoenmuchurayus «20paqux modery mymacenesa. JAns yBCIHICHNS
ahdUHHOCTH ARTUTCI ¢ HOHU3BSCTHOR TPEXMEPHON cTpyKTYpoH Taike
HCHIONBYETCS METOA MYTAarcHEZd U0 «TOPAYMM TOUKAM», WASH KOTO-
POTC COCTOMT B UCIIGHB3CBAHUU i1 VIfFo TOIG NPHHIMNA, KOTOPLIH
HCOOABIVOTCH i CCTCCTRBCHHOND YBCHHYCHUA afi}éﬂiHHOCTH AHTHTICT B
KOS COMATHUUCCKOH ronCpMy TN, Kakms CIAYHAC HMOMCKA BPCHAHRX
I\y'fy’r?lﬂl'if;l)), OOUCK KFOpAYMYX TOUCK» MYTArcHC3d NMPOXOIHT HTOCPCACTROM
SHATM3G BOCHCHORATCHLHOCTH aTaTei.

Tiponece BOKATH3AUHE 2.0., COOTBeTCTBYIOIHY «TOPSHHM TOMKaMY
MYTAFCHE3a, TO CTh VHACTKAM HYKIICOTHIHBIX NOCC IOBATEIBHOCTEH, KOTo-
pric HanboIee HacTO UAMEHSIOTCH B X046 COMATHYRCKOH NHTICPMY TALHNA,
COCTOHT U3 TPCX 3TaoB! 1) HOUCK YHacTKoB V-IeHOB, COOTBETCTBYIOINAN
papualeIpHEIM AOMEHAM JAHHOTO AHTUTENH, 2) MOMCK KOHCEHCYCHBIX
HOCIHEAOBATENBHOCTCH, XAPAKTCPHBIX A FOPAYMX TOMSK MYTArcHesa
B MOCHCAOBATCABHOCTIN. V-FeHOB, 3) OOPEICICHUS OCTATKOB B aMUHO~
KUCETHOH 110 CRACAOBATCIBHOCTH, COOTBCTCTRY IOMIMX «TIOPRSUM TOUKAM»
MyTarcHesa A% xaggoro aarurena. Jing storo B 8aze gamssmx KGMT [ 150]
IPpOBOAUTCS NOHCK NOCHACHOBATCHALHO CTecH \/r"(‘ﬁ}iGB, HaHGOJ ji 6J‘IHSK‘HX
0 MOCHSAOBATSABHOCTH BapralebHbiM TOMCHAM JaHHOTO aHTHTEA.
3arem, B HAMACHHELIX TOCNSACBATEIBPHOCTIX V-TCHOB HYXKHO HOKATHIOBATH
BCE YHACTKM, COBNAJAOUINS € KOHCSHCYCHRIMHE TOCHSAOBATE ABHOCTAMMI
RGWY (A/GGU/TAMTy a AGC a AGT[27-28)]. Upn myraresese a.0. 63
CDR-H3 creayer nalerars «ropadux TOUSK», B COCTAB KOTOPBIX BXOAIT
HYKIACOTHUIRL, ,JIDKS&BH(’,HH})E{’. apa pCKDE\J6HHaIIKH TCHHBIX CCTMCHTOB
{(V{(D)J-pexomOunaima) B NpoLSCcCe reHOPalivy ICHOB aHTHTe .

Briacresrsor ABa TANA HY KIICOTH AHEIX TIOCICI0BATCIIHbHOCTSH «TOPFHHX
rouexy»: nepsuuHsie {(germline hot spots), xoropee cogepxarca B
TISPBHFHEIX aHTHTEIAX ¥ FOHHBIX COTMOHTAX, M3 KOTOPHIX OTH aHTHTCHA
TIOTYHSEHBE, B BTopraabic (non-germline hot spots), KOTOpHIC CTCYTCTBYIOT
B HCPBHYHBIX 3HTHTCHAX H IBASIOTCH, HO-BHAMMOMY, PE3YVILTATOM
coMaTigecKkol runcpmyTanan [27-28, 33, 151153} Peaynerars: necae-
AOBAHMN 0O MYTArcHE 3y TIOCICIOBATCIBHOCTCH 3THX ABYX THIIOR (TOPI-
HUX TOHCK» 00Kasainn, HTo BsMOCHOHUC AMCHHQO NCPBUYMHBIX «IOpA9dx
Touck» >hherTMERe At yeemracsus addussocTr astures [33]. [puocy-
HCCTRIICHMY MY TArcHC3a HGO“SXO}lHJ\iO PARIOMIBHPOBATE BCC KOMOHDE, BXO~
ASUINC MaCTHAHO WK TITBOCTEIC B BRIOPABHECS «Topsuue Tourny» [27].
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In silico moderupoearie mpexymepHon CIHPYKIYPbl KOMARECKCA
anmumeno-anmuzen 1 in silico mymazenes. Tlo CpaBHCHUKY C AHATNZOM
OEPBATHON NOCASAOBATCIBHOCTH GHTUTCT TIOCTPOCHHUES TPEXMEPHONM
C’i‘pyl{'l”yp]ﬂ aFTUTC/Ia B €0 KOMIUJICKCA ¢ aHTHUICHOM IIPSLECTEIEJI}IST
coBoi Gonee croxuyio sazavy. s yveenmuenus adbuHEOCTH agTATE A
£ WOTIONBIOBAHUCM METOHOB IR S1/iCOo MCCHea0BareIn, KaKk UPAaBiIo,
CTAPAOTCA TIPESICKAZATE MYTAIWH, KOTOPHIE TO3BOIAT VBEIWINTE
a) KOJHYECCTEO 2.0. @HTHTENA, B3AHMOACHCTBYHIONX ¢ AHTHICHOM,
G) crry BranMOACHCTBHE MK Y aHTHIeHOM # aHTHTeRoM. Kak npasuno,
oNo0HBIC MAMCHCHUY IIPUBORAT K yBenuwdacHUIO addUHHOCTH 32 CUeT
ocHalCHHS THCCOIHALIHH (kojf). JUTsT VBEAWCCHHS Ke CKOPOCTH acco-
npanny CYVIGeOTRYCT HOAXOR, OCHOBAHHDIM Ha MGMCHCHUMU 3apiai0s Ha
ITOBCPXHOCTH MOJICKYTBI GHTATCIE 34 CHCT BHG,HPGHHH 33,1)5}!{63}!1‘“:1){
OLTATKOB BGHHSH BS?MMOLI@;{C'I’BS’EﬂH[HX HOBep}‘iHOCTSﬁ_ an’rae'l‘csa; HTo
TOSIBICHUC TAKHAX OCTATKOB B CTRVKTYPC AHTATENA NPUBOANT K o0erie-
HUK NPABHIEHOH OPHCHTAUWH MOMCKYIB AHTHICHA IO OTHOHISHHED K
AHTHTEILY, HO HE fPUBOAMT K OOPAB0BAHHIO HOBSIX CBSCH MEHAY aHTHI-
CHOM ¥ aHTUTCIHOM | 154-155].

Bamuriv voroBueM LS YBEIHYECHNS JOCTOBEPHOCTH in silico
OPCACKASAHMA ROBKPCTHBIX AMUHORKUCIOTHRIX 3aMCH, HPUBOIASUINX K
YBCIWICHIIO afb(@HHHOCTH AHTATCIA, ABNACTCS HAMMYMO Tpﬂxl‘viﬁipﬂﬁl\/i
CprKTypBI KOMIJICKCA aHTUTCIHO-AHTUICH € BBICOKUM pazpem(—)mmm.
QAHZU(O H3-34 TOrO, 4T0 Ui DOAABIAIOILCTO GO,TIhHJHi‘ICTBa AHTHTCA
KPHCTATIHICCKAT CTPVRETYPA KOMIUICKCA HOM3ECCTHA, BMSCTO HEC JaCTo
HCTIGIB3YIOT TREXMEPHBIC MOae/u. [IPOLECC MONCIIUPOBAMHMA KOMIUICKCA
SHTUTCHAO-AHTUHICH COCTOUT U3 TPEX 3TAN0B. 1) MOKCTUPORAHHEC TPEXMED-
HBIX CTPYKTVP aHTUTENa H aHTUreHa Yo OTASNBHOCTH # ONTHMMSAnYS
MOACHCH, 2} ZOKHHTE, TO SCTE KCOBMOIHNCHHMS) MORCICH AHTHTESIA ¥ aHTH-
rena ¢ o8pasoRaHueM BUPTYAIBHOIO KOMIVISKCS, W, HAKOHEL, 3) aHanus
SHCPIUM 06})&30}3%117{ KOMUJICKCE SHTUTC/IO-aHTHUICH AT BCCX BOSMOMN~
HBIX MYTAaTHRX QOPM ¢ HOCASAYIOIIAM 0T00POM MYTAHTHBIX HOPM C
MUHHMAJBHBIM 3HAUCHNMECM 3TOH SHOPTHH.

Jiir Mozenaposasus TPEXMEPHOH CTPYRTYPH OCHKOB HCHONLIYIOT
ABa OCHORBRHEIX HPHCMA. TOMOJOTHHCCKOS MOACTHPOBAHME M de 1nove
mozeraposanie. Moxemuposanpe Ha OCHOBAHHE TOMOION RN, UCTIONLIYET
[OCTYIHBIC JABHEIC B (ase HaHHBIY TPeXMEPHBIX cTpyKTyp PDB (Protein
Data Bank} B xauccree 0cHOBB 111 MOgeaHpoBanus GSIIKOB ¢ HOH3BECT-
HOM eTpyKTYypol. CHamana OCyIHSCTRIIMCTCH HOHCK OC/KoB, 0013 3aormux.
HapnOOILIHAM CXOCTROM FOCIICIOBATCIIbHOCTSH ¢ M3YIacMbIv GCIIKOM, 8
3aTEM TPOUCXOAAT MOCTPOSCHUS MOJSIIA HA OCHOBE TOMOJIOTHH, KOTOPOC
3AKMCUACTCS, TIIABIIBIM oﬁpeﬁom B FIaTATUBATIOD) TIOCJICIOBATCIIRIIOCTH
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MOREIHPYEMOTo GeliKa Ha «OCTORY alioHa, COCTABASHHEONO HA OCHOBS
HafinCHALIX roMooruHEX CTpyKTyp [156-157]. Comracxo uccrneno-
BaHMIAM, OpoBoanMeiM B pamikax CASP (Critical Assessment of Tech-
nigues for Protein Structure Prediction), Mozenuposarue CTpyKTVPH
GenKOB TIO TOMOJOTHH MOXKHO TPOBOJAMTE TONBKC B CIAVYae, SCiu
STPVETVPB POMOIOrHHEEIX OCIIKoB HaeHTuaHsl Somnee wenm xa 30% [157].
B cayuae GenkoB, A4 KOTOPBIX OTCYTCTEYIOT FOMOTOFHYHBIC MM MO Beeil
MOCHEACEATCIEHOCTH O8JIKH ¢ U3BECTHOH CTRYKTYPOH, paspadoran asa-
SIOTHSHBIH TOMOTOPHHMHOMY MOACTHPOBAHMIO METOMX, WCHOIBIYIOMWMH
TOMOOTHIO OTACIBHEIX CTPYKTYPHEIX 3TCMEHTOB C U3BCCTHOH TPpeTHYROH
cTpyETYpoil {(protein threading) [158-159]. Cyvmectayer MHOMECTRO
ABTOMATHNMSCKUX HHCTPYMEHTOR UGl TOMONCTHYeCKOTS MONCIIHPOBAMHII
TPEeXMEPHOH CTPYKTYPB! pazHeix Genxos, Takux kak MODELLER [160],
SWISS-MODEL [161] I-TASSER [162], 3D-JIGSAW [163], ESyPred3D
[164], Phyre [165], CPHmodels [166] v ap. Zry mHCTPYMEHTEL MOPYVT
Ouity OBICTPO M NCTKD HCTIONE30BAHEL AT MOJCIHPOBAHIA PASIIHEIX
GenKoB, HO OHH HE NO3BOAIOT VHECTH OCOOSHROCTH AHTHTSH, HIOYTOMY
HCTIONE30BAHNG 3THUX NPorpars ¢ HeOOMBIIOH BCPOSTHOCTHIO MOMKET pH-
BCCTH K TIOIYICHHIO KAYCCTBEHHON MORCIN.

Yines Broporo NOANOAR 3AIUTKNACTCS B MOACTHPOBAHHE HPOLSCCa 1
peavnerara copaunsarua Oenxa (rporpasmst Rosetta [167] u TASSER
[168]). OroT MoAXOZ MOWCT OBTH PCanNM3OBaH UYTeM I'CHOpPAUMM ¥
HOCASAVIONCH OUCHKH MHOKECTBA BAPHAHTOB CBOPAYHBAHMA B 3aBH-
CHMOCTH OT 3HAUCHII NHOTCHUHANGHON 3Hepru. [ IoNcK CIuTacTes 3aKyH-
9eHHBIM, eCiH Hainena xordopMaiys, 00aasa0mas 3HaHTebHO Gones
HHA3KOH SHEOPTHH HO CPaBHCHMIO CO BCEMH OCTANRHBIMH BOZMMKHBIMH
wordopmarmama. B toro, yroSe BOCHPOMIBECTH NPUPOIHEIH MEXa-
HU3M $OPMUPORAHUA CTPYETYPH OenkoBoH MONCKYAB, HCCICAOBATCIN
ABITAKOTCS. BHIACHARTE B NOCHCACBATCABHOCTY CTPYKTYPHBIC BJSMCHTL,
KOTOPSBIC CBOPAMUBAIOTCH HCPBBIMU M OCTAIOTCS HCH3MCHHEIME B XOAC
ganpHeiimero ceopadnsanns. [poneaypa de nove moaenuposanus
SBISCTCS MPCIBLMARHO CIOKHOH M TPeOyeT OTPOMHEIX KOMIBIOTCPHEIX
PECYPCOS, HOFTOMY AAHABIC 3JTOPHTMBL YALS HCIOMB3YIOTCH COBMECTHO
£ TOMOOTHNECKUM MOACTHPOBARMEM AN ONTUMM3AINMH TONYHMCHHEBIX
MOAENCH, HANPAMED, VIS MOXSIHMPOBAHUA CTPYKTVBE NETENb.

Monenuposasue CTPYKTYPH aHTHTCI MMEET CBOM OCOOCHHOCTH.
HocnenosareapHOCT, KAPKACHEIX YIACTROB HACTONBKO KOBCEPBATUBHA,
970 238392 O0apmeHl HacTRIO CROAUTCH K MOACTupoRanur mwecty CDR~
rierens {169]. Onnaxo xins QOCTPOCHHS MOHEIM KOMILISKSA AHTHUTERA
€ AHTHICHOM METOIOM ACKUHTA HeOOXOAMMO TOMYHHTE OUCHE TOUHVIO
MOISITE Haparora, 9T CHIIbBO VOIoKMaeT 3agaay | 1291
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Jns saxoxacHHS COOTBETCTEUA MEXAY 2.0, HOCIACKOBATC/IBHOCTEH
PAZHBIN AHTHECH U A7 IPABHIBHOIC FOMOIOMMHMSCKOrO MOACINPOBAHIS
CDR merene #eo0s0ARMO HMCTE CHCTEMY ODO3HAMCHIT AMUHOKHCIIOTHBIX
(03U B ITOCHCAOBATSILHOCTEX BapuadcbHEIX JOMCHOB anruTest. Taioxe
HAJIO OUPSASTNTE NPHHITAIE BRLASIICHHA (ParMeHTOB auTHTRIA, YHAcT-
EYIOOIMX BO BIAHMONCHCTEHE ¢ aTure oM. [{T01 31ux nenel npeanaractes
HCIIOB30BATh TAKME KPUTCPHH, KaK upodits BapuabenbHOCTH aMIHO-
rucnotr {170}, toronorms a.o. {171-173], ouruMusupoBarHas MOACHS
TPEKMEPHOH CTPYKTYPEL HETSAE, BIAUMOACHCTEYIOWHIX ¢ AHTHICHOM
{«AbM loops») [174]. nocrenoparemmaocty V-reuos k u A LC, a raxoke
nocnenorarearrocTy HC u govenos T-kneroussx peuenropos [150,
175}, v pois a.0. BO B3aUMOACHCTEMY ¢ axrarcaoMm {1761,

Taxmv o0pa3soM, Kaxk MBI BH/MM, HA KAHHBIT MOMEHT HE CYIICCTBVET
VHHBEPCATHHON HyMEPalHH AMHHOKHCIOTHEIX OCTATHOE H HE OTPCACTICHB
CYHHUBCPCAIBHBIC MNPAHMLBL) AHTHICHCBI3BIBAIOLINX VIACTKOB. ABRTOPSE
HC TIMTAIOTCS nepeonpeacnuts rpanuust CDR, a seaeawor ansrepsa-
THBHBIC HAGOPH 4.0., nepexpseisaonmxes ¢ CDR, xoropsie morvt Suits
HCHONE30RAHEL HCCICAOBATSIISIMHU ) PasHEIX uencH [ 169

Hna nocrpoenuns rpexmepasix crpyviryp CDR-nerens merozom
TOMOJIOTHHCCKOTO MOACAMPORAHMS B KaUCCTBE IabI0HOR HCMOIR3YIOTCS
CTPYKTYPB [STCIb AHTHTESN, OTHOCAMMXC K PA3HBIM CTRVKTYPHBIM
rpyrIEaM («KaHOHUYCCKHM KIEACccaM» ), onpeacncHanpM 8 padorax Xotna
[171-173}. s ororo 13 6a3 JaHHBIX CTPYKTYD BeIOHPAIOTCH TSI aHTR-
TEJ1, OTHOCHUIMECCH K TOMY e KIFACCy, ¥T0 ¥ TCTIH MOJCIMPYSMOTO agTH-
Tejla ¥ COBNANAIONIME C HOCISAOBATENbHOCTEIO ITOTCIE MOXCIHPYEMOro
AHTHTCNA U0 MAKCHMATBHOMY KOJHICCTEY AMUHOKHMCIOTHRIX MOZHIRIA.
Hermu V ,CDR3 cmnnxos sapuabe/sub, TOYTOMY HE MOTYT ObITE HETKO
Pa3AcTCHB HA KAHOHMYE CKHE KIACCHE, OHAKC CPEAH HUX TOME BBLACITIOT
rpynner. Jua mogenuposanys CDR-nrerens, xotopeie 85 Moryt Omirs
OTHCCCHH K OOPCACHCHHOU CTPYKTYPHOH TpYING MCHOIB3YETCIS MCTOR
ab inifio MOKSIUPOBARYSL IICTCHb, & TAIGKS METOA KOH(DOPMALHOHHOIC
moucka {174, 177} Hiroraa B xauecTse madnoHa A7t HOCTPOCHESS CTPYK-
TYPBI HCTIH HCHONBIYIOT CTPYKTYPY HESTHH TOH KS JUIAHBL, HMCIOWYIO
TIOXOMWEE PACcCTOAHHC MEXKIY TOYKAME TPHKPETICHNT K KaPKACHBIM
vuactias [169]. Tlpy MOASTMPOBAHMM KAPKACHBIX YHACTKOB Bapuadeiib-
HOTO JOMCHA HeOOKOAHMMO TPORCPATs HaZeuHbie B 6A3aX JaBHBIX TOMO-
JOTMUYHBIC CTPYKTVPH I MCHOAB30BAHM B KauyecTse miabnoHoB Ha
HATHYHE VHACTKOB ¢ HUZKMM PasPCIICHHCM H 3aMCHATH TAKNE YHaCTEY
KOBCEHCYCHBIMY KOHPOPMALMIMY APVIHK M3BCCTHEIX CTpyKryp [178].

S mogemusporanys apualbersHeix (BParMeHTOB AHTHTEN CYIUECTBYET
HECKOIBKY CHSLMaisibm aporpamy:. WAM (Web Antibody Modelling)
[179-180], PIGS (Prediction of Immunoglobulin Structure) [181] »
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RosettaAntibody [182]. Kaxzast w3 HEX NCHONR3YET TS MOCTPOCHUA
MOACAY AMTHTCIHA KOMOHHUPOBAHHEIC METOABl AHANU3A CTPYKEVD,
TO3TOMY HCHONB30BAHYE 3TUX nporpavsm Gosee 3@Qek THEHOS, 9¢M ABTO-
MATHMSCKOC MOACHAHPOBAHNAC C KOG/ H30BAHMCM YHUBEPCAIBHBIX I1POr-
pavs s Mogernposanns Oenkos. TIpHHITT METOAA, HCHOIBIYEMOro
B IpOTpaMMax, CIICHMATHINPOBAHHBIX NS MOJCIHMpPOBAHES aHTHATEN,
3AKTTFOIALTCS B CO3AAHHHE MOACTH Ha OCHOBE abioHa KapKacHBIX yHacT-
kOB BapyalelibHOTO JOMCHA HVTOM IePeCcaixy malioHOB CTCMb WK
MOJCTHPOBAHUS CTPYETYPH teteis de nove. Cepaepsr PIGS w WAM
HE NPOBOAAT OIFTHMH3ALHH ¢ BHICOKMM PaspCHICHHEM ULt NIOIYyYCHBOMH
MOJSTIN 7 HE PACCMATPHEBAIOT TSPMOAMHAMUYSCKIC TAPAMETPHE TIPH MOIS-
sposary | 182 ], rorna kak nepBoHIaIEHA MOACT, IUTY ICHHAR B YIpOr-
pamsic RosettaAntibody, Ha CREIVIOIHEM 3TANe HOABCPracTCs ONTHME3A~
I¥¥ CHAYATa Ha YPOBHE BHIKOTO, & 33T6M — BBICOKOTO PAa3peIucHNs.

Tporpamma mosennposarus anruren RosettaAntibody npeacrasimsier
cofioi HaubONCe PasBUTHIl WHCTPYMEHT A MOACTAPOBAHWI aHTUTSH.
Ona coueraet pasHpie mpusiyany Moaemuporarus CDR-mierens, Takue,
KaK HCUOINE30BAHNUC KAHOHUYCCKUX KIACCOB, TOMOAOTHUHBIX TSTENb
QHTHTCH, HMEIOIBXCS B Sazax IaHABIX CTPYVKTYR, xoHdopMansonssii
nouck {174, 177} u de novo mozenuporanue nerng H3 opu oreyreremn
ce crpykrypst 8 6aze xaaasix. Kpome roro, nporpavma RosettaAntibody
TEFOBOIMT MHOTOCTY ICHHATY K} OHITHMHU3ALIAIO TONYICHEOH CTPYKTYPHL 1
BIAAMHCH opueHTAIMN V| 71V, IOMEHOB C YUETOM BIMSIHAS HA B3AHUMHOES
PACTONOKCHUE KapKacHBIX yUacTkoB newid H3, cMozenupomassoi de
novo, ¥ apyrux nerens. Jng asTtuTen, BMeROIINX BRICOKOE CROACTBO C
HAHACHHEIM TaOTOHOM, TOYHOCTE HPSACKASAHMI CTPYKTYPEE € HCTIONB30-
BanHeM nporpamssr RosettaAntibody B nanpueiiueM HO3BOIECT HCHOME-
30BATE TONYUYCHHEBIC CTPYKTYPH LI MOCTPOCHHS MOJCHCH KOMIUICKCA
anrures-anrourenc [129]

Mopenuposarie MyTaHTHEIX (POPM aHTUTCI HA OCHORC HMEIOIHCHCS
TPEXMEPHON CTPYKEYPbl UCKOAHOTO aHTRTENa (i silico myrarcHes)
SRIFCTCH GONCe MPOCTOH 3akavcl 1O CPABHCHUID © MOASITUPOBAHUCM
AHTHTENA ¢ HOHIBECTHOM CTPYKTYPOH, mockoisky samensi 8 CDR-nemisx
BIUSIOT TOIBKO Ha MOKATHHOE OKPYIKCHHE, OCTABINS HOM3MCHHOM 001uyIo
crpyrrypy gomesna [178]

Hecemotps Ha MEOrO00pasne TPOTPaMMHEBIX NPOAVKTIOB, paspa-
Gorasupix A Moaeauposasus OCIKOS, YACTO OKAZHBASTCA TaK, 910
OTIPEACICHHAY 17 $1liCO MAKCUMATHHO JHEPTCTHHCCKI BRINOIHAN CTPYK-
Typa GolKCBOM MOICKVIIB HC BCEIAA COBIANACT C ©C OPUIHHANBHOH
crpykrypoti | 129, 178]. Fro ¢Bs3aH0 €O CIOKHOCTRIO KOPPCKTHOH OURHKH
BCCX BHY TPHMOICKYSPHEIX B3AMMOACHOTEHIA, & TAKKES CO CIHNKHOCTHEY

OnCusp
Ex. 1002



13733 of 14295

244 12

L Anonuayiep u coagm.

OLCHKY B3auUMOACHCTBHS MONCKYIR! ¢ pacteopureniem [129]. B cessm ¢
STUM, HE‘{,E/I6OHCC OCPCHCKTUBHDIM CHHATACTON NOANCH, BﬁKJ}}O"IaEOH_(YEﬁC}i
B IPCHCPALFH HOCKONTBKEX Hanbonce NpasIonoxobHeiX MOaeHcH {aecaTi
B ¢nyaae RosettaAntibody) u nocinexyiomeH NpoRCPKYM IPABHIBHOCTH
MOICTH ITVTCM BHPT}’&HI}HOI\/’I CCTRIKOBKWY MOJCTH ARATUTCIA ¥ QHTUTICHA
{MEeTOX BOKUHIa AHTUTENA ¥ ARTUICHA). Y ¥eT KoHOPMALMOHHON NOMBIK-
HOCTH aHTHATENA ¥ aHTHTCHA TP MOJSTHPOBIHIT CTPYKTYPBI KOMILICKCa
IO3BOIBICT KOMICHCHPOBATE HOTOYHOCTH MOXCIAPOBAHMA KOHPOPMALIYK
IGTETb, B3AHMOACHCTRY FOIUX ¢ AHTHICHOM.

Benox-OenxoBetil JTOKHHI MOXHO OUPCASINTL KAK HPEACKAZAHUC
CTPYKTYPBL KOMIUICKCA ABYX GeIKOB (HATPUMED, aHTHTCIIA C AHTUTCHOM),
CCAn B3BCCTHD] BX CTPYRTYPSLE. B PasuaabiX IporpaMMax, rpéaHasgascH-
HBIX J7351 AOKHHTA, BCHOIb3yeTos b0 upubinKeHMe, COTTACHO KOTOPOMY
R3AUMMOACHCTRY OIS GCIKHM HPSACTABNAOT COO0H OKCCTKHR» TCMA ©
huxcuposanno# xoudopmarmeit («igid body» approximation), anbo
KOTA OHH PacCMATPHBAFOTCH KaK HOABIDKEBIC oTPVRTYPSH! {183 K mpor-
PaMMaM, KOTOPBHIC OCYRISCTRIMIOT KECTRIED JokuAL, orHocsTex Zdock/
Rdock [183], ClusPro {184], 313-dock [185] u Rosettaldock {129, 186].
371 aporpaMMsl HE VIHTHBAIOT H3MescHHE xordopmMalmy GeikoBOTC
OCTOBA HpH B3ANMOACHCTENH OCIKOB, OHHAKC PACCMATPUEBAICT ABIDKCHM
GOK()BBEX 1{61{61\3 AMUHOKMCTIOT. EH}I OCYMCCTBICHWA JOKUHIa C y49CTOM
BHYTPHMOICKYISPEOH TOXBIKHOCTH OonKos {«rubxuit qoxusry, fexible
docking) cymecreyer gse mogena {186 1) moxens smbopa xoxbopma-
UHH, COTMacHO KOTOpO# B CROGOIHOM COCTOSHMM OCNOK MPCACTIBICH
#aboponm xOHPOPMEPOB ¢ HUBKOH 3HEPrucH, OAHH U3 KOTOPLIX CHOco0eH
K CBAZBIBAFITO ¢ APYTHM GCIIKOM H 2} MOICTh HHAYUHPOBAHHOTO B3aNMO-
ACHCTBHS, COITIACHO KOTOPOH BlanMoseicrsne aByx OCHKOE NPHBOANT K
H3MSHCHIIO CTPYKTY DB O00MX y9acTHHKOB r3aumoaeiicTemt. Kpome sroro,
CYLISCTBYEOT HPOIPaMMel, HCHIONLIYIOMNE IROPHIHYI0 MOAE b, COIMIBCHO
KOTOPOH CHaMana IPOUCKOIUT EBIOOpD KOHMOPMAIDAN, 3aBCPIIAOHIMNCS
06}.)3301381’114@’1\/{ TICPBUHHOID KOMITICKCA, a 3aTCM CAaCyeT MY QURPOBRArHOC
B3anMoAeHeTERS Oeruon. K mporpamMmMam, OCYIICCTRIMIOUINM (THOKMID
aoxusr, otaccsres Aoatodock [187], Dock [188], FlexX [189], Glide {190},
Gold [191], HADDOCK [186, 192], ICM [193], Sutus {194]. Tloaserii
CIMCOK CYHISCTBYIOINK IPOrPaMM T JOKHHIa SHauurelbHo Sonee
OBIIHPCH B TOCTORHHO O0HOBIFCTCH. M3 BCOX HPOTpaMM, HCTIONb3YEMEIX
LA ROKUHTa, HAanOOee PACHPOCTPAHCHHOH HA COroaHANHUN JeHE MOXKHO
caprars nporpasyy Autodock [ 195]. Hecmorps na noctwweuus B obnacty
in sifico npenckasanuit, MoacHpoBarye rUOKOCTH OCIKOBBIN MOICKYI
H TeX M3MEHEHU, KOTOPHIC NPOHCXOMAT B MONCKYAaX npu obpazosanun
KOMINICKCa, OCTacTCs O,Li}i()ﬁ B3 ITaBHBIX Ilp()(jﬂ(’)?\/l, OrpangmauBRIOIINX in
Silico OIXOAB! A8 MORSITHPORAHUA GenKoRBX Komrneucos] 115].
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Jns oucHKu ¥ pamKupOBAHNA PASTMYHEX kordopMaliuil, TOxyIcH~
HBIX MCTOAOM AOKUHIA, 4 TAKKC )61 CPAaBHCHUSE aq)(inHHO CTU PasHHHbIX
MYTAHTHBIX BAPHAHTOB AHTUTCT HCOGIBIVIOT OUCHUBAIOUIHC (pr HKIMNH
{scoring functions}, 3a4a4a KOTOPHIN 3AKIECIASTCS B TOM, HTOOR 0TI NTE
BapI/IaHT}:J AHTUTCH, CHOC()ﬁHh{ﬁ 06}32}305}:{53’??} KOMILICKC, OT BapMaHTOB,
KOTOPBIC KOMILICKC GOPMHPOBATE HE CMOTYT. TAKOKe Taxue QYHKIHN
[OTOKHEL HPSICKAZaTh HanbOICe BEPOSTHYIO CTPYKTYPY KOMILICHCA 3
BCOX CTPYKTYP, CO3ZTAHHEIX C UCTIONb3OBAHUCM NIporpams | 195].

Paynonaronsili Ousaiin Ha OCHOBE Pe3yIbINAmMOs MOOERUPOSUHUIL.
Flocne aganuza DOCICAOBATCIIEHOCTH AHTHTCI WHITA TPCXMEPHON CTPYK-
TYPBI KOMITIEKCA anTureH-anTureo (mbo ee Monean) HeobxoanMo HA
OCHOBC TIONYICHHBIX PC3YIABTATOR EBIOPaTh 8.0., KOTOPHIC CICAYCT HOARCP-
rATh MyTarese3y Ha npaxtuke. CyIecTBYST HECKOIBKO KPUTEPUCE PALHG-
HATBHOTO 01002 2.0. U T CICAYIOIHCTC HAIPABICHHOIO MYyTAarcHe3a.

B kagecrse mynne e HAUTPABICHHOIO MYTArCHE 34 sKCIIATCbHO Bi}16‘ﬂ-
pare a.0., exomgume 8 coctas CDR-neTens, a Tawxe, BOIMOKHD, HOKO-
ropeic FR OCTarks, KOTOPBIE MOPYT YHACTBOBATH B HENOCPEACTBCHAOM
CBA3HBAHHIH AaHTHICHA WIH MOTYT BIHATH HA BRAMMOACHCTENS AaHTIICHA
¢ KoHTakrapyonmMy ocrarkavu |13, 196]. Kax npasano, myrareses
FR ocrarkop, yHacTBVIOMINX B NOAKSDIKAHHMM CTPYKTYPE MMMYHOITI-
OVIRHOBOTO JOMERA, MOXCT IPABOANTE K APAMATHYC CKMM NIOCIICACTRYSIM
[38], a npaBUARHOC NPCACKA3aHuC 3hOCKTa M3MCHCHI 2.0., VIAICHHBIX
OT HOHTRA CBA3BIBAHMA AHTUFCHA, Ha a(})d)n}{pr TOT AHTUTC 18 MATOBOPOATHG.
Yipu MyTarcHese, coOnpOBMmKIAIoMmcM addUHHOS COIPCRANNEC, MY TAIWAN B
FR, npasossimme & yeenuuennso agdunnocty 3a cuer norepu crabuis-
HOCTH, He coxpamuores [25]. Tlpumeps vecauucuus adduuaocTy
QHTHTCH, NPOUCKOIILING B PE3yABTATE MYTANHA B YIANCHHBIN OT calita
CEAZBIBAHNS AMUHOKACTOTAX, OTHCAHE B guTteparype {921, oamaxs noc-
JCACTBHS TAKHX MYTALHK HE MOFYT ObITEH HPESACKA3AHY /71 Silico.

Cpean a.o. CDR kenareipHO 0CTABUTE HCH3MCHHBIMHE TC, KOTOPHIC
MOCYT HFpars Crpyrrypayo dyawgan (00pasoBHBATS 4acTh «BHYTPCR-
HOTO 9P JOMCHA, CONCBRIC MOCTHKY BHY TP, BOXOPOAHEBIC CBASH, U T.IL. )
3'1‘14 2.0, KaK Ipasuio, SIBISIIOTCS KOHCCPBATHBHBMK U TIOUTH HI’O6L[€
3AMOHEB! O ITHM aMHHOKHCTOTHBIM OCTATKAM UPWBOAAT K CHIDKCHUIO
addunnocru {deleterious sequence features) |76, 143]. Cuwrasresn,
9TO B UEPEYVIO OUSPEaE B KANCCTRS KAHIWEATOR HA MYTAT€HE: HaJO pac-
cvarpasark ocrarks CDR, nocrynssie pacTsopureln U cuocoGHBIC K
BRaEMOIeHCTEIEO ¢ HEM |25, 197]. Tawve MyTaumy UpaxTHHe CKY HE MMe~
HAKYT OOV IO CTPYKTYPY ZOMEHR, MOT'YT ObITE BOBICHSHD] BO B3auMOacH-
CTBHE ¢ AHTHICHOM ¥ 3hexT veeTuueH!s adpUHHOCTH 33 CHeT MyTammi
FTHX OCTATKOB MOMKCT OBITE 82{1/16011‘36 TOYHO [pCACKasan.
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BwiSop «ropsumx To9exy (AMUROKHCTIOTHBIX TIOSWIHH, KOTOPHIC Hatie
BCEIe MOANQUUUPYIOTCS IPH COMATHYMSCKOM runepMyralga) qis ovay-
OO MYyTArcHE34 HORBOSCT VBOIIWTITE BCPOATHOCTE THOMYMCHH dHTUTCT
C 6{3Hblﬂ6ﬁ &q}(})HHHOC'TbE{) Ilpﬁ CO33arnny agTUITCI d@ ROVO, TaK Kak
AMHETHAPYST SCTeCTRCHHBIN Nponece cospesanns anturen. {(JIHAKO 3TOT
TESAROX MOXKeT OBITE MeHee 2QQgex THBHEIM Ut yeCIIeHus adGuHaocTy
PEeKOMOHHAHTHEIX AHTUTEN, DOMYICHHEHX H3 MOHOKIOHAIBHBIX aHTHTCH
{y2xe IPOLICAMMX MCPES COMATHISCKYIO THIICPMY TALIA0 1 OOHaNAX0nX
BRICOKOH aPrHACCTSHIO), HOCKONBKY B MPOLICCCe COZPCRAHT X THICPRA~
pUualeIIbHBIC NIO3NLHH VOKC ObIIS ONTHMHU3APOBAHEL.

OnauM ¥3 cnioco80B OFpaHMYCHUS KOTUYECTRA BAPHAHTOR FCHORB
AHTUTE, HOABCPracMbiX ,‘Iajibl{()i’imOMy OTGOpy, ABIACTCH YMOHDBUICHNC
HUCTA HQPGGH PACMBIX THTIOB AMUBOKHUCIAQOT B }caxmoffr TTOZUWITAN. !__LIUE 3ITOT0
RO3MOKHEIM TIOINOAOM SBIIFCTCH MCKITIONCHIC TCX THIIOB aMHAHOKHCIIOT,
koTOpsie peaxo sorpegaivrea 8 CDR n/wmm peixo noasismorcs B Xoae
SCTCCTBEHHOTO CO3PCRANMA agTHTesT 8 B-kneTkax [23, 198-200]. C mpyroit
CTIOPOHEBL, BECASHME 3aMEH, HE BCTPCUAIOMIUXCS B HPUPOAHDIX AHTATENAX
MOXET TO3ROIHTE AOCTHYL TeX 3HaucHME adduHHOCTH, KOTOPHIC HE
Oby JOCTUNRYTH 33 CUHCT OFPAHNICHHH COMATRYCCKON IUITePMYy TaLMH.
Kp(}]\/i() TOre, KOAMUCLTBE BAPHAHTOB a.0. B Ka)RﬂOﬁ IOZHIHKY MOXCT
6h1’1‘1> CrpanitacHo }12160}')01\/1 aMUHOKUCIOT, HPCACTABIAIOBMX OCHOBHBIC
hrsuxo-xuMBEHMCeCKHe rpyans amMugcrucaot {200]. Onuaxo, vacto ¥
veeauueHny adbrHHOCTH HPUBOAYT HC TC MYyTal{HH, KOTOPHIC Kapin-
HabHO MEHMIOT CBOCTREA aMUBOKHUCIOTH B aHHOH TOZHINN, 3 KKOHCCD-
BATHBHLIC) 3AMCHBL, KOTOPBIC AHUIL HEMHOTO MOIUMDHIMPYIOT Xapakrep
B3aMMOACHCTBHH. HINC OWH BOSMOMXKHBIT BApHAHT OTPAHMYCHUA OCPe~
SUPASMBIX B KOKAOH MOSMIIHH aMPHOKACIOT OCHOBAH HA TOM, 910 G0itb-
UIMHCTRO 33MCH MCHKAY A.0. ¢ CHIBHO PajTHYAOINHMUCH CBONACTEBAMU
9aCTO HNPUBOAHT K HONyacHuio seaxrusnoro Genxka. [osromy styrarcHes
CACAVET OrPaHuYUTEH 3aMCHAMY Ha GIHIKUC IO CBOMCTBAM a.0. (CM. pa3icsa
«srosoMHEpE MyTareHesy) {17, 201 Oauaxo raxoii oax0o8 HE YHHTEIBRET
T Cnyqaﬂ, Rotrtaa HCKOHCCpBaTHBHBIE 3aMCHEL UpUBOEﬂT K }’BCHH‘{@HHH}
adhdunnocry.

Jing yRerIesUA KOMMCCTBA CXPUFHAPYCMBIX TIO3HUHH HCHOMb3VETCT
ONUEH U3 CASAY FOMMX HOAXOA0B! «TIOCICAOBATSIBHEIED), U KOTOPOM CHA-
YaJia HpOBOAAT onTuMinammro oaHoro CDR, a 3areM mepexoast ¥ ApyroMy,
ACTIONB3YA Bis KAXKAOTO HOBOTO TAIIA /7 VITro 380Uy Hanbomee o1
TUMHEHPOBAHHBIC HA OPCARLAVINCM 2TANC GHTUTCIA ¥ «Hi:lpaHHCJIBHLH\/‘D’),
le/{ KOTOPOM HNPOUCKOAUT HOC3aBUCHMAN ONTHMU3IANAS PASHMX VHACTKOB
AHTHTEHA ¢ HOCTCAYIOUUIM COBMEHICHHEM «OIaronprobGpeTeHHRINY My -
TALMIL
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Myraresdes a.0. Ha uepndepyy AHTHUTCHCRI3BIBAFONIETO VHACTKA B
CAYHaC YBCaa9CHMA a(b{i}m-ms}crn MOHOKIIOHADLHBIX AHTHTC, Q0JyHCH-
HBIX i1 b'fo), MOXKCT UMCTD NPCHMYINCCTRO NCPCA UEMCHCHUCM &.0., pac-
DOJEOKCHHBIX B IICHTPC, TIOCKONBKY OCHOBHBIC JHCPICTHICOKHC «TOPaIHC
TOUKID, PACTONOKCHHEIC B HCHTPC ARTHICHORBRAZBIBAKOIHCTO VHACTH, KK
TIPABHIIIG, VK ONTHMMIHPOBAHE! B HPOLISCCE COSPSBAHIUL, M 3a9acTVIO
HX H3MECHCHHE MOKET APHRSCTH TOMBKO K YMEHBIISHIIO JHEPTHI CBI3BI-
sanvs. Flepudeprueckue a.0. 60iee HCpCneKTABHEE e MyTarcHesa {13,
39, 121, 202], nockoapKy X H2MCHOHHES TOZBONMCT npuenocoduTs ¥
CBAZDIBAHUI AHTUICHA T€ 2.0., KOTOPEIS HE GhIIN BOBJISUCHBY B CBASHIBAHNC
AHTHTCHA M C MCHBIHMM PHUCKOM MOIKCT HAPYILIMT YIKE UMEIOIINACCS CBASH.
Veemrenue abrHOCTH QHTHTCT 38 CUCT NCPUGICPHSCKUX OCTATKOR
MOXET TPOHCKOAHTE NVTEM VESTHUCHHUS THAPO(POOHOH TOBEpXHOCTY
PAUMOACHCTBHA ¢ AHTHTCHOM, CKPBITOM OT PACTROPUTSAN, CODKCHUS 1
VBEITHHUCHAS KOMIUIEMCHTAPHOCTH B3AAMOISHCTEYIOIIAK [IOBEPXHOCTEH
AHTUTETIA H AHTHTCHA, YOHICHII ICKTPOCTATIMCCKIXY B3anMOACHCTRIIN, a
TAOKS HIMCHS HISE HOABIDKHOCTR OCTATKOB GHTRI CHOBA3BIBAXOIICTO YIaCTRA
{99,121, 201, 203-204]. Yeecowucrne abPuHaHOCTH MOXET OPOUCXOANTD
KAK 38 CHET YBEIUICHIA NOABIDKHOCTH MOJISKYIIsl anTuTea, Gaaroiaps
BOSMOMKBOCTH VBCIUMCHA KOMINICMCHTAPDHOCTU HOBCPXHOCTCH 3IIATO0A
A HAparona, TaK v 33 CHCT CC CHUDKCHUA ITYTCM (})HKC&L{MM CBAZAHHON KO~
thopmMauuH aHTHTCNA, OOTHMATIEHO CBASHEAICUICH aHTHICH.

Tipu ansafige anrurena ¢ yBeinacHHONH adduHHOCTRIO, st €10 Uc-
TONE30BAHNA B JHATHOCTHICCKHAX CHCTEMAX MMCET CMBICT MAKCHMATEHO
OTPAHHYHTE NOABMOKEOCTD MOJICK YIB!, 9TO0B MHUHHMMBHPORATE BO3SMOXK-
HOCTER HECOCUU(HMYCCKUX B2auMOACHCTBUN TONYYCHHOTO AHTHTCHA C
APYTHMH CXOAHBIMA IO CTPYKTIYPE stonexyiamu. Henossaosanue in
Silico MYTarcHesa, TO ¢CTE CO3AAHUS MOACTSH MYTAHTHBIX ZHTHTCH
C NCCACAYIONEH OUCHKOH JHEPIUH CBISHIBAHWUA 3HTHICHA NO3BOJACT
TPCACKASHIRATD, KAKUC KOHKPOTHBIC TOUCHHBIC 3aMOHDBI MOFVT IIPUBCCTH
¥ yeejamsennio adQUEROCTH aRTHTCHA. 10 — Haubonee pannonansasiil
H3 BCOX OOUCABHBIX HOAXOAOE, TPSOYIOIUMH HCIIONB3CBAHES TPCXMEPHOMN
CTPYKIYEB! BRICOKOTO PAspCHICHNs. 1o uaBeCTHSIX KPUCTANMMYC CKUX
CTPYKTYP KOMITICKCOB aHTHTST ¥ aHTHFCHOB HEBCITHET, OAHAKO TOCTOTHHO
pacrer. PassurHe METONOB NPeACKA3AHME] TPEXMEPHOHN CTPYKTYPH HAPANY
¢ YBEIHUCHHOM TOYHOCTH METOAOR MOJCHHPOBAHMA MYTHPOBAHHBIX
GopM HO3BOMHT MOBLICUTH YOOCINHOCTL NPHMEHCHUS METoKa 77 sifico
myrarcaesa [ 134, 142-143, 145, 2051

Taxune oOpasoM, HOCHS HOCTPOSHME TPOXMEPHON CTPYKTYPH KOMII-
JOKCA AHTHTCH-aHTHTCIO ¥ OUPCASTICHUT TEX 4.0., KOTOPHIC BHOCHT BKIAA
B COPA3CEAHNS 3TOTC KOMILIEKCA, Ba CJISLYIOMEM 3Talle MPOBOIST HATIPaB-
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JCHHBIA MYTArCcHC3 3THX d4.0. ¥ DIyHar0T HOKOTOPOC KOMUHCOTBO Bapuay-
TOB MYTaHTHbBIX q)Opl\rI AHTUTC/L, KOTOPHIC 3aTCM NOABCHTanoT 0'[6013}’

Memodur HURNPUBHCRHO2O MYIRGceHe3d

OcHoBHAA WACH HATIPABICHHOTO MYTArCHC3a 3aKIIFMIACTCA B TOM, TO
anst yeeamgerus aGduHHOCTY, KAK NPaBuic, HCOOXOHHMO HOABSPraTh
MYTAFCHC3Y TONRKD T¢ 4.0., KOTOPHIC PACTIOIOKCHB B O0NACTH aHTUICH-
CBA3LIBAIOIHCTO y‘{aCTKa U 1\/!01‘:\«"1‘ 6bi'i‘b BOBJICHCHBL BO 332114;\/{0;10;‘2101‘131/1(: C
AHTHNeHOM. BELACSHOT BOCKOIBKO NOARMIOB HANPARICHHOTO MYTArcHe3a
B 3aBHCUMOCTH OT TONC, KaAKHUHC QCTATKH USMCHAROT 11 KAKMUM OGPZBOM (}JHC.
8). HanpasneHHbIH MYTAreHe? B 9CM-TO AHATOTHICH UPOHCXOUIINSEH 171
VIVO COMATUHECKOH IyepMyTalyy, T. K. NPOBOAHTCS MYTArcges orpa-
HUWHMCHHOTO KOTHYSTTRA a.0. — OCTATKOB, BXOKnuX B cocras CDR, unu
HEeOOBIIOrO YHCHEA OCTATKOB, OTOOPaHHEIX ¢ MCHOIL30BAMMeM 12 silico
moaxonor {101-102, 152, 206]. B paMxax HaupasicHHOTO MVTArCHEs3a
MOKCT IipDBOLEH'I‘LCQ 3aMOCHI CHMBIYHBIX 4.0, HA )Ip}’ TUc, OIIpfr);lCJICIiEibIC
sapaHee {To4eHHBIH MYTarcHes), pasIOMU3AIIHT B OPeAcnax BuiOpaHHpiX
a.0., Ui IIOJIHBIﬁ Ilﬁp(’)60p BLCX aMUHOKACHTOTHRIX IIOSI/IL{H;I B npé—:‘.,n,eﬂax
Bblﬁpa,HHb‘!X y‘{a,CTKOBh TO‘IGL!HEII\;{ T%yT?lFCHGS an‘MCHHW{ AT aHTHTCIL ¢
H3BCCTHOH TPCXMEPHOH CTPYKTYPOH, KOTAA 3aparee OIPEASIICHO, KaKyiD
AMPTHOKACTOTHY IO 3AMOHY CISAYET OCYINCCTRITE, yTOOH JoOHTECT HY K-
HOTo adderra.

Toweunviit mymaeenes. Touenssrii (v cafir-cneuugysecknil) MyTa-
TEHE3 UCTIONB3YIOT AJTT 3aMEHbB! OAHON aMHHOKHICHOTH B ONPEASICHHON
TO3UUHA OOCHASAOBATENBHOCTH Ha APYIYIO, OUPSACISHEYIO 3apaHee,
aMuBoKMCeaoTY. Hpu 3T0M aMHHOKMCTIOTHBIC 3aMECHEE IPOBOAST METCAOM
TP ¢ menonssopanueM nipaliMepos, COASPXAmX HEOOKOANMBIC My Ta-
oau. g nepeSopa BapuanToB PAVIHMHEIX THUIIOB 3.0. B O4MOM B 10 e
BOIRONN HOCACHOBATCHLHOCTH, UCHIONBIVIOT «BRIDOMICHHBIC) 110 ,lIZiHHOi;I
TIOSHIMY IPaiiMepsl, T ¢cTe Hatop NPpaiiMepos, OTIMHMAOIXCH TOIBKO
AMHHOKHUCIOTOH, BBOAAMOM B JANHOM NOZHIAN 33 C4eT MyTanun. Taxpe
TPaMEPHl BMCIOT HACHTINHYIO BYKACOTHIHY IO CICA0BATE NbHOCTE 33
HMCKIHOYEHMEM DA ZOMUSHUPOBAHHOIO TPHIUICTA HYKICOTHIOB, COOTBETCT-
EVIOHISTO BRIOPAHHOH /I MyTAICHE3a aMUAHOKHCTIOTE.

Hanpasnennas panGomusayusn it MVIMAaenes3 ¢ noaueis nepebopom
capuanmog. K 3TOH IpyIgie MOXHO OTHCCTH HSKOTOPHIS MCTOAUUYCCKHR
IOAXOABL, KOTOPBIC BRIOUAOT B cefy kax cnyuafinoe uameHeHue sril-
PAHEEIX 2.0. {(PABEOMUZALM), TAK 1 P00 BCCX BO3MOMXHEIX RAPHAHTOB
AMHHOKHMCIIOTHDIX 2aMOH B HPCACAX Eb{GpEEHHb{X a.o. (iia(ﬁblﬂlﬂﬂ)mﬂﬁ
MYTarcHes).
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Onmumuzayun ocmamicoe CDR. Tax xax OJHOBPSMEHRAN OUTHMH3AHA
rcex octarkor CDR Bero3MOKHa H3-3a OFPaHUYCHII pazMepa TeCTupye-
MbiX Subnuorek, AN pemenus 3ToH npobieMpl HCOONB3YIOT TPH
noaxosa; nocaexosarensnyo («CBR walking») momudmxanuio ocrar-
wos CDR [ 106}, mapannensuyo Moaudukauuo octarkos CDR u panno-
vuzaumio Bexotopeix CDR-nerens. [lepsaifl noaxon npeanozaracT
IOCHEAOBATENLHYIO ONTHMMRANAO 4.0, B pasnuuupx yaacrkax CDR.
Vicxonasiv MarepuasioM 18 ONTHMU3ALUY OCTATKOE B KAKAOM HOBOM
TIAKIIC CIY}/)KHT NOCACAOBATCIRHOCTS (i')p?ﬂ"l\/i CHTA QHTHTICTIA C yBCHI/I WQHHOﬁ
abdrEHOCTHIO, TORYYCHHAN 33 CHET ONTHMM3ALDUA TIPSR AV X Baphuas-
o8 CDR. Ansrepaarusofl 310My HOAXORY SBIECTCH CIPATEIYA DAPATUC -
HOU OTITHMEIALIH, TIPY KOTOpo# pasnrsie dparmenTsl CDR noasepraior
HCL’»&BHCHM{Oﬁ OONTHMMUBAMA, 4 3aTOM VIS U3 01‘061333}{517{ BAPUAHTOR
KoMOHHBPYIOT B 0488 red. Jlannas cTparervsi OCHOBAHA Ha BKCIICPUMEH-
TANBHBIX JAHHBIN, CONTACHO KOTOPSLIM PR KOMOUMAMPOBARYY HER3ARMO-
ActicTeviommx MyTanwd Halmonactes aganrusueiy addexr [207], u
37O ¥acTO HPHMBROIHT K TIONOKUTCIBHEIM pesyapraram {105, 208-2009].
FipesyyecTBOM TaKOH CTPATErUY ABIDICTCA OBICTPOTA HONY BN KOHEY-
HOTO 1poaykTa. GEHako Taoke HMEIOTCS Jannsie 00 orcyrersan addexra
AAANTUBHOCTY B CYYAC KOMOWHUPOBAHMS HCKOTOPBIX MyTanmit | 106].
Hsoraa HackIuaroinuil My TATCHE? TOMHKO OHOM miH aryx rasaeix CDR
nerems (kax npasano, V -CDR3 wim V ~CDR3, a mnorza V -CDR2)
APABOANT K HOBBHDCHA ahGUHHOCTH, HO-BRANMOMY, H3-33 TOI0, 910
3TU NETAN BHOCAT OCHOBHOH 3HEPTETHICCKIM BRIZA BO B2aUMOICHCTEHE
< agrureroM {210-212].

Cranupviowguti myvmazenes. Crampyoiand myrarenes (look-through
mutagenesis), Opia paspaboTan Kax CXCMa NOJHOH ONTUMNASANUN BCEX
mect CDR nerens s yAyHIHSHHOTO CBASHBAHUA aHTHICHA, B pamxax
FTOTO NIOAxoAa 13 20 aMMHOKHBCHOT, BXOASIINY B COCTaR CeMKOB BRIOUPAIOT
9 {anaHys, CepHH, MECTHAWH, JCHUMH, IIDOJMH, THPO3UH, acBaprar,
PRYTAMME, JEHSI/IH); DPCACTABIAOINE OCHOBHDIC MPYHITLI aMHAOKMCIIOT,
BBIIC/TCHHBIC HA OCHOBRE (PHBMHKO-XHMITICCKUX CBOMCTE MX GOKOBBIX
nencd. g xam ol aMUHOKHCIOTHOU IMO3HIHY, BXOMUINCH B COCTAB
CDR cozxacrcs cepyst MyTaHTHBIX POPM, B KOTOPHIX 2.0. AUKOrO THIA
3aMCHACTCH HA O,LEH:V' u}3 4eBATH BhiGpaHHbD{ AMHHOKUCJIOT. HOCJIG 3TOYO
CDR V HACTKHA, KO},'U/!py OO CAMITATHBIC AMUHOKHCTIOTHRIC 3aMCHEL, CI-
BEOTCH Apvr ¢ apyrom 3a caet JHK-pexombumranun ¢ obpasosanuen scFv
(GparMeHTos, ConepIKanixX KOMOUHANKY OHOAMUHOKACIOTHRIX 3aMEH B
paznuyseix CDR. THocne o160pa nonyueHABIX KIOHOE HA OCHOBES MX CTIO-
cOOHOCTH CBA3BIBATH AHTHICH, FCHBE KIIOHOB ¢ VIIYYIICHEBIMHM CBOHCTBAMY
CCKBCHHUPYIOT H OIPCHEIsnoT CHaroHpusiTHRIC MYTRUHH, KOTOPHE 3aTeM
KOMOMHUPYIOT JUIS BRIABACHUA cuHepraggsiX mytanni [200].
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« KOHOMHBIE » Mymaceres. « JKOHOMHBI MyTarcHes (parsimonious
mutagenesis) — D10 MOTON, MO3BOJBICIONH NOIVIATh BAPHUARTH AHTATEH
¢ yBeARICHHAON adPrHHOCTRIO TIYTEM OJHOBPOMCHHOTO W HOJHOTO
smyrarenesa CDR ocrarios B Sulnmorexax sebmIbinoro pasmepa. YMens-
weHne pasMepa SubIHOTCKY JOCTHTACTCH 2a CUST YMEHBITCHNS H3bhIToH-
HOCTH KOABPYOMSH DOCHEIOBATCHEHOCTH (BROHPACTCS 0 OJHOMY
KOIOHY AT KAKIOTO &.0.) ¥ OTPAHHUYCHMS KOTHIeCTRa HepeCupacMpIx B
KK ZOH T03H0HN 2.0.. XOTA TEOPSTHISCKH BT Kk IOH AMHHOKHCIOTHOR
MOSHIAHM, BROPaHHONR UIs MYTarcHe2a, oyimecTsyior |9 sapmantos
3AMCHBY, METON «IKOHOMHOFN® MYTArc¢HE3a» OrpasMuUBacTCs JIUIDD
TEMY BapUAHTaMM, KOTOPBIC XAMUUCCKH WHIH creprHecky Hanbonece
[OXOXKH HA a.0. QUKOTO THRA. JTOT NOAXOH Taeks 0azgpyercs 8a ToM
APAHIMIE, 9T0 Tuins HeOONBIan JOIsl aMHHOKHCIOT BHOCHT Haubonee
CYMECTBEHHBIA BKJIAX B CBASHIBAHHE AHTHICHA, TORNA KAK OCTAILHBIC
AMHHOKHCIIOTHE, BXOASINNEG B COCTAB aHTUICHCBI3BIBAIGINETC YHACTKE,
MOTYT OBITh TOABSPTHYTH MyTarcHE3y I (hOpMUPOBIHIS AOTIIHHICT b
HBIX KOHTAKTOB ¢ axrurenom {17, 2017,

C mOMOLIBEO SPEIACICHHEX BRIIC METOAOB {(Ciyuaiysii MyTarcHes,
METOIBI i1 Sifico ¥ PALMOHATBHOTO [H3aiHA, HATIPABACHHBIH MY TAarcHe3)
BOBMOMEO CO34381RC OUONMOTEK reHETHYS CKHX BAPHAHTOB UCCISAVEMBIX
agreren. Janereinuull otdop BeicokoaddMHHRIX BAPHAHTOB IPOBOLIT,
HCHG/IB3YS pa:%ﬂf)()ﬁpil'}ﬂbiﬂ MCTOARE AMICTUICH, KOTOPBIC 6}:}.\’1?1 PACCMOT-
perpt B taase «flonyaerne pexoMOBBAHTHBIX anTaTes de novoy. Cacayer
OFMETHTS, Y10 B HCKOTOPBIX CIEVHAAX NOMYICHUC aHTHTSIC ad)(iiMHHQCTbH);
TPEBRINSIOIICH ad¢HEEOCTD UX IPHPOAHBIX aBATOTOB, TPYIHO OCYUISCT-
BUMO. 3T0 CBASAHO ¢ TOM, 9T0 B XOIC SCTECTBEHHOIO CORPLBAHMS aHTHTEN
B OpraFmsMe u ux o100pa yore Opita BRIOpasa ONTHMATbHAS KOMOUHAIHA
AMUHOKHCIOTHBIX OCTATKOE AHTHTENA, BIAUMOASHCTEYIOMAas! ¢ 3R THICROM
¢ MakcHvManeHol agduasocTero. Hansueiimee veenuueHue adduasocTy
TAKOIO aHTureila ¢ GCrOIb30BAHNCM I{GI\/{6HHZ¥I‘OPHB{X MCTOADE YHKC HC
OPHBEAST K DONYHSHMEO G0oee RRICOK0a(PGUHHOTO MPOMZBOIHOTO.

V. SAKIOYEHME

AHTE/ITEJIQ, ABIAKOTCA I0APOKO MCMOIBRYCMBIM HHCTPRYMCOHTOM IS 8ay9-
HBIX KCCTCAORAHMH, UarHOCTHKH W TSParn pasoruix 3aboneranyail.
Bo muorux ¢nxy9aix MCHONB3OBAHME B IIPAKTICICCKON AEATENBHOCTH
peroMOMHAATHRIX AHTHTEN H UX (PParMeHTOR HMEST PSiA DPeHMYIISCTS
N0 CPABHCHUID ¢ MPUMCHCHUCM IIOMHOPA3MEPHEBIX aHTHTICR, NOKYyYCH-
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HBIX FHOPHAOMHBIM MRTOAOM. bIaroaaps ¥Cnoar30BaHHE) TEHHO~-HIKE-
HEPHBIX NIOAXOAOB, IO3BOAIOINAK B3MEHITh AMUHOKUCIOTHY I IIOCAC KO-
BATCABHOCTS AHTUTEE, MONKHO VITYHIIATE TAKME XAPaKTePHCTHKY aHTHTCH,
Kax caerpduuHocTs, adOUHEOCTS, CTACHIBHOCTD, PapMAKOKHHECTHICC
Kkue vapaMeTpst, dhdexropasie GyHKIEA, cnocobHOCTE AHTHTEST NpPO-
HUKaTh B PA3THYHEIE TKAHN, ¥ HMMYBOTCHHOCTS. Monudunupys seime-
TEPESIUCACHERIE CBONCTBA AHTHTEIT MOKHO CO3AaBaTh HOBOS TOKOICHUE
MEPCHCKTHBHLIX AHTHTEN ¢ YIYYNISHHBIMH CBOMCTBAMMU U] PEIOCHHS
HayqHO-HCCIC JOBATEBCKAX 33,34 ¥ UPAKTHYSCKOM Mearst. Aaeneii-
108¢ NEPCHEKTUEB VB uenns ahPHuaHOCTH RTUTON CBA3AMbE, IPEHIC
BCETO, © TONTYICHHEM aHTHTE K TEM AHTHTEHAM, KOTOPHIC TIOTEC HIHAIRHO
MOPYT IPEACTABILTh TCPANCETHUCCKAN HHTCPEC, & TAKKC CO3IABRCM
yvaerpasbicoxoadGuuEeix anrtuted, 9cH adpdUHATET MOXET AOCTHTATS
10°2M w 107 M [92, 96, 106, 121, 210, 2131 B Gyaymem, CO3RaHAC
AATUTEN C TAKOH BECOKOH adGUIHOCTBIO HO3BOIMT paciuapuTs chepy mpu-
MEHCHHA aBTHTCM B HAYMHBIX HCCHCADBAHILTY, ANATHOCTHKS H B KA9ECTBE
BRICOKOCHCHHDAIHE Y BHICOKOIDPOKTUBHEIX TCPANIC BTHMCCKIN ArEHTOB.

ABTOPBI BRIPAKAIOT 0IAPQIAPHOCTS H HCKPCHHIOK TIPH3HATCIBHOCTS 33 BHIMA-
TSIHHOE HPOYTeHES 0030p3 ¥ HeHHbe xomMenTaprn x.x.u. A LJlauvany (PUBX
umenu akazeMuxos MM Wensnoma u FO.A Opunnnuxors PAH, Tlyumso, Mocxosc-
kas o6racTte), 1.0.1., npodeccopy HB Fycesy v x.6.1. A.B Xapuronosy (Kadenpa
SroxaMig, buoxorwaeckui Gaxyisrer MITY, Mocksa).
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Abstract—Highly specific interaction with foreign molecules is a unique feature of antibodies. Since 1975, when Keller and
Milstein proposed the method of hybridoma technology and prepared mouse monoclonal antibodies, many antibodies spe-
cific to various antigens have been obtained. Recent development of methods for preparation of recombinant DINA libraries
and in silico bioinformatics approaches for protein structure analysis makes possible antibody preparation using gene engi-
neering approaches. The development of gene engineering methods allowed creating recombinant antibodies and improv-
ing characteristics of existing antibodies; this significantly extends the applicability of antibodies. By modifying biochemi-
cal and immunochemical properties of antibodies by changing their amino acid sequences it is possible to create antibodies
with properties optimal for certain tasks. For example, application of recombinant technologies resulted in antibody prepa-
ration of high affinity significantly exceeding the initial affinity of natural antibodies. In this review we summarize informa-
tion about the structure, modes of preparation, and application of recombinant antibodies and their fragments and also con-

sider the main approaches used to increase antibody affinity.

DOI: 10.1134/S0006297910130067

Key words: recombinant antibody fragment, affinity, maturation, modeling, in vitro evolution, display

The development of the method of monoclonal anti-
body preparation by means of the hybridoma technology
proposed by Keller and Milstein in 1975 significantly
influenced both fundamental science and clinical prac-
tice. Owing to a unique feature of specific and high affin-
ity interaction with antigens, monoclonal antibodies are
actively used in scientific studies and in therapy of various
diseases. Antibodies now represent one third of the total
number of proteins used for therapy of various diseases in
developed countries [1].

During the last 15 years the development of recom-
binant DNA technologies and creation of combinatorial

Abbreviations: Cy, constant domain of heavy chain; C;, con-
stant domain of light chain; CDR, complementarity determin-
ing regions; Fab, antigen-binding fragment; Fc, crystallizable
fragment; FR, framework regions; Fv, variable fragment; HC,
immunoglobulin heavy chain; Ig, immunoglobulins; IgG,
immunoglobulins G; LC, immunoglobulin light chain; SDR,
specificity determining regions; Vg, variable domain of heavy
chain; Vi, variable domain of light chain.

* To whom correspondence should be addressed.

gene libraries and also appearance of various bioinfor-
matics resources and methods of computer-aided model-
ing of three-dimensional structures of protein molecules
have made it possible to prepare and improve recombi-
nant antibodies. Using recombinant technologies it is
possible to insert various modifications into antibody
sequences, influence their biochemical and immuno-
chemical properties [2], and increase antibody affinity. A
clear advantage of recombinant technologies also is the
possibility of preparation of recombinant analogs of exist-
ing antibodies and also de novo creation of antibodies spe-
cific to various antigens.

Many reviews highlighting various methods of
recombinant antibody preparation have been published
[2-9]. However, from our viewpoint little attention has
been given to the problem and methodology of artificial-
ly increasing the affinity of recombinant antibodies. This
review includes two main parts. In the first one we con-
sider in detail the structure, preparation, and practical
application of recombinant antibodies and their frag-
ments. In the second part we systematize the main
approaches used for preparation of high affinity recombi-
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nant antibodies: from the methods of random or site-
directed mutagenesis to recombinant DNA technologies
for antibody production. Special attention is given to
computer-aided modeling that predicts three-dimension-
al structure of antibodies and identifies amino acid
residues that make the major contribution to
antibody—antigen interaction and which can be replaced
by other residues to create antibodies with increased
affinity.

ANTIBODIES: STRUCTURE, FUNCTIONS,
AFFINITY MATURATION in vivo,
AND PRACTICAL APPLICATION

Antibodies (immunoglobulins) are a family of glyco-
proteins existing in blood plasma and tissue fluids of ver-
tebrates; they can recognize and bind foreign substances
(antigens). The antigen site that specifically interacts with
an antibody is known as an epitope, and the antibody site
interacting with an antigen is known as a paratope [10]. In
this chapter, using immunoglobulins G, we consider
structure of antibodies, their main functions, the process
of their affinity maturation in vivo, and also some aspects
of application of antibodies in scientific studies, diagnos-
tics, and therapy of various diseases.

Structure of Immunoglobulins

In most mammals five different classes of
immunoglobulins (Ig) have been found: IgG, IgA, IgM,
IgD, and IgE. Antibodies of various classes differ in size,
charge, amino acid composition, and content of the car-
bohydrate component. Normally, IgG predominate in
human serum and they usually represent about 70-75% of
the total amount of serum antibodies [10-12]. The IgG
antibody molecule is composed of four polypeptide
chains: two identical heavy chains (HC) with molecular
mass of 50-77 kDa and two identical light chains (LC)
with molecular mass of 25 kDa (Fig. 1; see color insert).
Each LC contains two domains: one variable domain (Vy,
variable domain of the light chain) and one constant
domain (C; 1, constant domain of the light chain); each
HC contains one variable domain (Vy, variable domain of
the Aeavy chain) and three constant domains (Cyl-3,
constant domains of the heavy chain). Each domain is
mainly a -sheet structure formed by seven antiparallel 3-
strands forming two f-sheets. The structure of each Ig
domain is stabilized by an intradomain disulfide bond. In
addition, disulfide bonds are also formed between light
and heavy chains as well as between heavy chains. Each
pair of variable domains Vy; and V; located within neigh-
boring heavy and light chains form one variable fragment
(Fv). Amino acid variability differs inside variable
domains. The highest level of variability is in the so-called
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hypervariable regions known as complementarity deter-
mining regions (CDR), which determine complementar-
ity of antigen—antibody interaction. Variable domains of
heavy and light chains contain three CDR (V,CDRI1-3,
VCDRI1-3). In the amino acid sequence of the variable
domain these regions alternate with four relatively invari-
ant regions known as the framework regions (FR1-FR4),
which represent about 80% of the amino acid sequence of
V-domains. The role of these regions is the maintenance
of similar three-dimensional structure of the V-domain,
which is required for specific interaction of the hypervari-
able regions with antigen [10, 12].

The variable domains of light and heavy chains (Vy
and V) together with the nearest constant domains (Cy1
and C; 1) form antibody Fab-fragments (fragment, anti-
gen binding). The remaining part represented by the C-
terminal heavy chain constant domains is defined as the
Fc-fragment (fragment, crystallizable). Fab and Fc frag-
ments are linked by the hinge region, which provides rel-
ative flexibility of fragments of the antibody molecules
and contains disulfide bonds linking heavy chains to each
other [10, 12].

As mentioned above, CDR play a key role in the
antibody—antigen interaction. These hypervariable
regions are loops located between [3-sheets, which signif-
icantly vary in amino acid sequence and length in various
antibodies. CDR provide complementarity of paratope
and epitope surfaces, and this determines antigen recog-
nizing capacity of apical regions of the variable domains.
Epitope recognition on the complementary antigen sur-
face by the three-dimensional structure formed by six
loops of CDR is a basis for antibody—antigen interaction.
In the case of antibodies specific to small antigens (such
as low molecular weight compounds) only some CDR are
involved into interaction with the antigen [13]. Usually
VHCDR (especially VGCDR3) rather than V; CDR make
major contribution into contact formation with the anti-
gen and the geometrical center of the antibody—antigen
contact is usually located near VyCDR3 [13]. CDR
residues directly involved in contact with the antigen are
called specificity determining regions (SDR). Analyzing
three-dimensional structure of the antibody—antigen
complex, it is possible to identify amino acid residues
directly involved in contact with the antigen. Certain evi-
dence exists that FR may also be involved into antigen
recognition, but their role is rather modest: the propor-
tion of such sites may reach 15% of surface contact sites
participating in antibody—antigen contacts [13-15].

Antibody—antigen complexes are characterized by
high complementarity in their interacting surfaces. The
interaction surface of protein antigen and antibody varies
from 1400 to 2300 A2 with approximately equal contribu-
tion of antibody (650-900 /OV) and antigen [16]. Usually
from 5 to 15 residues of protein antigens and approxi-
mately the same number of antibody residues are involved
in the antibody—antigen interaction [16, 17]. However,
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smaller antigens (e.g. low molecular weight antigens)
have smaller contact area during antibody binding. The
shape of the antibody—antigen contacting surface signifi-
cantly depends on the antigen size. The antibody contact
surface becomes more concave as the antigen becomes
smaller. Usually the antibody contact surface involved in
binding of protein molecules is planar, whereas the sur-
face binding smaller antigens represents a groove (in the
case of peptides) or a single cavity (in the case of low
molecular weight nonpeptide substances) [13, 18]. The
spatial structure of the antigen binding site is determined
by the length and amino acid composition of CDR loops.
The CDR3 loops are characterized by significant flexibil-
ity, which makes possible mutual epitope—paratope adap-
tation. In the case of small antigens (including peptides)
the conformation flexibility may be more pronounced
compared with protein antigens. The main types of con-
formation flexibility include concerted translocations of
several CDR loops and changes in side group location in
some CDR residues. Antigens are also characterized by
conformational changes during their interactions with
antibodies.

The interaction between epitope and paratope amino
acid residues mainly occurs due to hydrogen bonds, elec-
trostatic interactions, and to a lesser extent van der Waals
interactions [13, 19]. Some studies revealed that the
structures of many complexes formed by protein antigens
and antibodies contain water molecules in the paratope
regions within common structure. It is suggested that in
such complexes water molecules are required for filling
complementarity gaps between the protein antigen mole-
cule and the antibody [18, 20, 21].

The antibody antigen binding energy is mainly deter-
mined by a small number of interactions between epitope
and paratope amino acid residues. Substitution of such
amino acid residues in the natural antigen or antibody
variants for alanine is often accompanied by decreased
binding of antibody and antigen (see below). Selection of
alanine as the candidate for possible substitution is deter-
mined by the fact that this is the mildest mode of elimi-
nation of interactions determined by the amino acid side
group without appearance of additional interactions.
Experiments of epitope and paratope mapping revealed
so-called hotspots: the amino acids that make the major
contribution to the antibody—antigen interaction. Such
residues are usually located in the central part of the epi-
tope—paratope interaction site. Peripheral residues con-
tacting with the aqueous medium make significantly
smaller contribution to the antibody—antigen binding
energy [16]. In addition to amino acid residues directly
involved into interaction with the antigen, there are other
residues that play an important role in antigen recogni-
tion; they play a structural role and determine correct
spatial positioning of the contact surfaces. These residues
maintain certain conformation of CDR loops required
for interaction with antigen [22].
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Immunoglobulin Functions

B-Lymphocytes synthesize antibodies in response to
the appearance of antigens in humans and other verte-
brate organisms. Antibodies are involved in several
processes occurring in the immune system: 1) prevention
of penetration of foreign (including pathogenic) mole-
cules into cells and their degradation due to complex for-
mation with antibodies; 2) stimulation of elimination of
foreign objects by macrophages and other cells by means
of antibody interaction with their surface antigens
(opsonization); 3) triggering of mechanisms of foreign
particle degradation by stimulating the immune response
(activation of the complement system).

Antibodies of all isotypes have two main functions: 1)
recognition and binding of antigens; 2) effector functions
that include binding to cell membrane receptors (e.g.
phagocytes) and interaction with the first component of
the complement system for initiation of the classical path-
way of the complement cascade. Effective recognition and
binding of antigens by antibodies requires high antibody
specificity needed for recognition of the particular antigen
and high antibody affinity for formation of stable anti-
body—antigen complex. Variable domains of antibodies
are involved in the first function. Constant domains main-
tain structural organization of variable domains; they also
play effector functions promoting neutralization and elim-
ination of potential pathogens. Neutralization of some
viruses and toxins requires only interaction with the anti-
body, whereas elimination of pathogenic microorganisms
or endogenous cells not controlled by the organism needs
triggering of other effector mechanisms such as phagocy-
tosis and cytotoxic reactions. In this case antibody Fab-
fragments bind to surface cell antigens, whereas Fc-frag-
ments of such antibodies may interact with complement
system proteins, which Kkill cells by membrane perforation
or with Fc-cell receptors localized on the surface of
immune system cells capable of phagocytosis [23]. Thus,
the presence of the Fc-fragment and Fab-fragments in the
antibody molecule accounts for its capacity to recognize
particular antigen and to activate the system of elimina-
tion of foreign substances and some endogenous cells.

To recognize and bind each particular antigen, anti-
bodies should pass through the affinity maturation
process.

Affinity Maturation of Antibodies in vivo

Antibodies recognize millions of different antigens
due to huge diversity of their binding sites. Information
about different variants and antibody sequence is not orig-
inally coded in the genome; it is created in B-lymphocytes
by recombination of a limited number of gene segments.
In human and mouse genomes there are families of IgG
genes grouped into three independent genetic loci: two of
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them code IgG light chains and one locus codes IgG
heavy chain. Each of these families includes many genes
coding variable domains and single genes coding constant
domains. These groups of genes are located at significant
distance from each other. In the first stage LC and HC are
formed due to recombination of genes coding for one vari-
able and one constant IgG region. The nucleotide
sequences D and J located between V- and C-genes code
small fragments of the polypeptide chain that are included
into the variable region. B-Lymphocyte maturation is
accompanied by recombination of V, D, and J genes; this
leads to approaching of nucleotide sequences coding vari-
able and constant domains and also promoters preceding
each gene and enhancers located in the intron between the
J- and C-segments and in the distal region after the C-
genes. Thus, recombination results in formation of a tran-
scription unit containing introns and exons. Splicing of
primary RNA transcript leads to intron removal, and the
exons form an mRNA molecule that will be then translat-
ed into the corresponding protein [24]. Such scenario cre-
ates molecular diversity of the recognition site located on
the continuous surface formed by CDR loops. The result-
ing antibodies known as germline antibodies demonstrate
rather low affinity and specificity to their antigens [13, 25].

During the next stage of antibody maturation the
affinity and specificity of germline antibodies increase due
to somatic hypermutation of the antibody variable
regions. The somatic hypermutation is the machinery
generating numerous antibody variants due to appearance
of random point mutations in gene segments accompa-
nied by selection of the most suitable clones. During
somatic hypermutation clone selection in the immune
system occurs as follows. The membrane form of
immunoglobulins immobilized on the B-cell surface
interacts with its antigen. The resulting antibody—antigen
complex undergoes internalization followed by subse-
quent antigen processing, and resulting antigen-derived
peptides interact with major histocompatibility complex
II and are presented by T-cells. Subsequent antigen pres-
entation by T-cells is accompanied by activation of B-
cells. If affinity of antibodies exposed on the B-cell surface
is not high enough the antigen dissociates from the anti-
body within the time interval required for internalization,
and activation of this particular B-cell does not occur. If
the lifetime of the antibody—antigen complex significant-
ly exceeds the time interval required for internalization,
B-lymphocyte activation occurs. In this case the immune
system is unable to perform subsequent selection among
several variants of high affinity antibodies. Mutations
occur unevenly in both CDR-loops and FR with an aver-
age frequency of 1 per 10> base pairs during one cycle. This
increases immunoglobulin diversity originated from
recombination of gene segments. The resulting antibodies
are known as mature antibodies [25, 26].

Studies of mechanisms of somatic hypermutation
have shown that during antibody maturation variable

BIOCHEMISTRY (Moscow) Vol. 75 No. 13 2010

OnCusp

Ex. 1002

1587

domain mutations mainly appear in certain CDR and FR
sites. These sites are called hotspots, whereas the sites
rarely involved into the mutagenesis process are called as
coldspots. Usually, coldspot amino acid residues coincide
with the residues crucial for formation of variable domain
conformation. It is known that in 50-60% of cases
hotspots are located inside the consensus nucleotide
sequence RGYW(R=AorG,Y=CorT,TW=AorT)
and serine codons AGC and AGT or neighboring
nucleotides [27, 28]. Among other trinucleotides and also
dinucleotides there is a hierarchy of mutations, and
mutations in V-genes occur at a frequency that is a mil-
lion times greater than spontaneous mutation in other
genes. In CDR and FR there are differences in codon
composition, and CDR contain codons in which muta-
tions occur most frequently [25]. In the primary antibody
population differences in antibody sequence are mainly
located in the center of the antigen binding site, and the
differences also cover the peripheral part of the antigen
binding site due to somatic hypermutation [29].

During secondary immune response IgG antibodies
specific to protein antigens are characterized by dissocia-
tion constant (Kp) values ranging from 1077-1071° M~
The maximally possible rate of antibody antigen complex
formation is determined by the rate of diffusion of protein
molecules. In this case the association rate constant (k,)
is about 10° M~"sec™!. The dissociation rate constant (k,)
may reach up to 10~* sec™!, and its value is determined by
in vivo selection of primary antibody variants [8, 30].
According to the hypothesis of affinity ceiling [30-32]
selection of antibodies with higher affinity occurs less
effectively and subsequent increase in affinity does not
increase selection efficiency. This may be attributed to the
fact that for antibodies with K}, values of 107" M~! the
half-lifetime of the antigen complex with the B-cell
receptor is 30 min. This value is 2-3-fold higher than the
time required for endocytosis of the antibody complex
with the B-cell receptor (about 8.5 min). Thus, subse-
quent increase in affinity (half-lifetime for the complex)
does not promote adaptive increase in B-cell proliferation
[31, 33]. Consequently, in theory artificial mutagenesis
similar to somatic hypermutation and artificial selection
of antibody variants of the highest affinity can result in
production of antibodies with higher affinity compared to
natural antibodies.

In the case of primary antibodies their association
with antigens is accompanied by an increase in enthalpy
(due to numerous weak and strong antibody—antigen
interactions) with simultaneous decrease in entropy (loss
of mobility in the structure of the free antibody). In the
case of dissociation the opposite situation occurs (enthalpy
of the system decreases and entropy increases). Relative
increase in affinity of the final antibody variants occurs due
to removal of entropy problems by decreasing mobility of a
free antibody [13]. Primary antibodies are usually charac-
terized by higher flexibility and mobility of their antigen-
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binding loops. This helps them to recognize a set of simi-
lar antigens by forming different variants of complementa-
ry surfaces due to the flexible loop structure. Interaction of
primary antibodies with antigens can be described by the
induced fit model, when the epitope structure influences
formation of a complementary paratope during the bind-
ing process. However, maturation of antibodies accompa-
nied by increase in their affinity and specificity results in
decrease in flexibility of the antigen-binding loops, and the
process of antibody antigen interaction becomes increas-
ingly similar to the lock and key model. After affinity mat-
uration, the antigen binding site looses its mobility and
remains fixed in the conformation, the best complemen-
tarity to a certain epitope. Thus, increase in antibody affin-
ity and specificity occurs due to reduction of loop mobili-
ty in the antigen-binding site [34]. On the other hand, for
some antibodies increase in conformational mobility
allows increase in spatial complementarity of paratopes to
the epitopes by the induced fit interaction. This effect
accounts for the increase in affinity of some antibodies
after introducing glycine into the CDR sequence; glycine
increases conformational mobility without any significant
change in the antigen interaction surface [35-37].

In most proteins conservative mutations, i.e. substi-
tutions for amino acids with similar physicochemical
properties, represent the major part of preserved amino
acid substitutions; this leaves fewer chances to change the
protein conformation. However, this is not always true for
variable domains of antibodies because substitutions for
amino acids with opposite properties sometimes result in
an increase in antibody affinity. Such mutations usually
occur in the CDR but sometimes in FR as well; since FR
residues play an important role in formation and mainte-
nance of stability of protein structure, their mutations may
also influence antibody affinity. In general, appearance of
conservative mutations is more typical for FR whereas
appearance of non-conservative mutations accompanied
by significant changes in physicochemical properties is
more typical for CDR. In the case of amino acid residues
located inside the protein molecule conservative muta-
tions are more typical than for residues susceptible to the
solvent. During antibody maturation the CDR residues
susceptible to the solvent are usually substituted for
hydrophobic, polar, and polarized residues, which
increase interaction with the antigen. Although theoreti-
cally for each amino acid position 19 substitution variants
exist, in fact the number of observed mutations is signifi-
cantly lower due to energetic barriers, genetic code degen-
eration, and also most amino acid substitutions occur due
to single nucleotide substitution. In addition, transitions
(i.e. substitutions of purine base for purine or pyrimidine
base) dominate over transversions (i.e. substitutions of
purine base for pyrimidine or vice versa). Transitions usu-
ally occur two times more frequently than transversions,
and so the number of possible variants for amino acid sub-
stitution at each position decreases to 13-15 [5, 25, 38].
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Affinity of mature antibodies is determined by muta-
tions introduced into the primary antibody sequence.
Antibodies containing in the paratope many residues
capable of forming hydrogen bonds and ionic interactions
demonstrate high affinity to the antigen [25]. Mutations
promoting antigen—antibody bond formation involving
water bridges also increase antibody affinity [13]. This is
also accompanied by an increase in peripheral hydropho-
bic and van der Waals interactions due to the increase in
hydrophobic surface area. Such increase in hydrophobic
interactions is a consequence of small coordinated
rearrangements of amino acid residues on the periphery
of the contacting surface, whereas the most energetically
important interaction site remains unaltered. Somatic
hypermutation not only results in an increase in affinity
by amino acid substitutions at the antigen binding site,
but it also increases interaction between V| -V, domains,
thus increasing stability and decreasing plasticity of the
antibody molecule. At the same time these changes
improve antibody binding with antigen [37, 39-41]. The
number of somatic mutations that appear during antibody
maturation positively correlates with the increase in affin-
ity of antibodies [13, 32, 42]. Thus, it appears that amino
acid substitutions that appear during somatic hypermuta-
tion not only increase chemical reactivity of CDR
residues but also maintain their structure.

Preparation and Practical Use of Antibodies

Antibodies are widely used in both scientific studies
and also in practical medicine due to their ability to rec-
ognize any antigen with high affinity and specificity.

The easiest method for preparation of antibodies
specific to a particular antigen is immunization, i.e. in
vivo administration of the antigen in a mixture with cer-
tain additives, adjuvants that increase the immune
response of the animal (mouse, rabbit, goat, sheep, etc.).
Blood of the immunized animal can be used for isolation
of polyclonal antibodies, a heterogeneous (by structure,
epitope specificity, and affinity) population of antibodies
specific to the administered antigen. Preparation of anti-
bodies characterized by identical structure and specificity
requires isolation of antibody-producing lymphocytes
and their subsequent immortalization (i.e. formation of
cells with countless replicative capacity). The immortal-
ization is performed by fusion of the lymphocytes with
tumor cells. The cell line representing a product of lym-
phocyte fusion with the tumor cells is known as a
hybridoma. Hybridomas can secrete antibodies that are
absolutely the same in their properties (structure, affinity,
specificity). Antibodies produced by the hybridoma cell
line are known as monoclonal antibodies [43].

Antibodies are one of the most widely used instru-
ments in modern biochemistry, cytology, and clinical
chemistry. They are used for qualitative and quantitative
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determination of various substances by the methods of
enzyme-linked immunosorbent assay [44, 45] and
immunoblotting [46]; antibodies can be used to study
intracellular and extracellular localization of proteins and
distribution and expression level of proteins in various
cells of organisms by the methods of immunohistochem-
istry and immunocytochemistry. Antibodies can also be
used for cell sorting by flow cytometry and for purifica-
tion of various proteins.

In medicine antibodies are widely used in diagnostics
and in therapy of various diseases. In diagnostics various
immunochemical methods are used for detection of the
presence of proteins or determination of protein concen-
tration. The list of such proteins is very long and is con-
stantly increasing. It includes protein markers of cardio-
vascular diseases (troponins I and T [47-51], creatine
kinase [52], myoglobin [53], B-type natriuretic peptide
and its precursor [54-56], etc.), diabetes mellitus (glycat-
ed hemoglobin [57], microalbumin, insulin, proinsulin,
C-peptide [58], etc.), cancer diseases [59], pathologies
associated with pregnancy, renal disease (cystatin C [60]),
autoimmune diseases (antibodies to endogenous cell com-
ponents of the body [61]), allergies (total antibody con-
tent, content of antibodies to particular antigens),
endocrine system disorders (hormones, their precursors,
products of their metabolism and proteins interacting with
them [62, 63]), various infectious diseases [64-67], etc.

Antibodies are also used for determination of blood
groups [68], diagnostics of pregnancy [69], and detection
of drug or toxin content in human blood and also in food-
stuffs.

Therapeutic use of full-length antibodies obtained
from serum of immunized animals or using hybridoma
technologies is significantly complicated by the fact that
the constant domains of animal antibodies are strongly
immunogenic for humans, and this causes production of
endogenous antibodies specific to animal antibodies [6].
Thus, for therapeutic purposes recombinant antibodies or
their fragments are used; they are obtained from mono-
clonal antibodies with significantly reduced immuno-
genicity (by means of gene engineering manipulations) or
prepared de novo using various display methods (consid-
ered below in the section “Practical Application of
Recombinant Antibodies in Clinical Practice and
Scientific Studies™).

RECOMBINANT ANTIBODIES:
DERIVATIVES AND FRAGMENTS,
METHODS FOR THEIR PREPARATION,
AND PRACTICAL IMPORTANCE

Recombinant antibodies are antibodies obtained by
means of gene engineering. Using gene engineering
methods it is possible to express light and heavy chains of
immunoglobulins as individual proteins, to create the
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whole set of various antibody fragments, and also to
change such antibody properties as affinity, number and
specificity of paratopes, domain composition, molecule
mobility, spatial orientation of antigen binding sites,
molecular weight, isoelectric point, and potential
immunogenicity.

Types of Recombinant Antibody Fragments

Preparation of several different types of recombinant
antibody fragments has been described in the literature
(Fig. 2 shows some of them). The following types of
recombinant antibodies are now recognized: Fv, variable
fragment; scFv, single chain Fv in which light and heavy
chain fragments are connected by a polypeptide linker;
(scFv),, fragment that consists of two scFv molecules con-
nected by a disulfide bond; dsFv, variable fragment stabi-
lized by additional intramolecular disulfide bond; Fab-
and (Fab),, fragments identical in their structure with frag-
ments formed during proteolysis of full-length IgG anti-
bodies by papain and pepsin, respectively [70]; Vy, heavy
chain variable domain. There are antibody derivatives
known as “diabodies”, “triabodies”, and “tetrabodies”;
their molecules consist of two, three, or four identical or
different fragments of antibodies of the same or different
specificity linked together. The Fv fragment is the smallest
antibody fragment that retains antigen binding capacity. It
consists of variable fragments of light (V;) and heavy (Vy)
chains, each of which is stabilized by an intramolecular
disulfide bond. However, contacts between Vy and V|
involve only ionic interactions and therefore the structure
of this fragment is very unstable. Structural stability of Fv
fragments can be achieved by either insertion of interchain

scFv dsFv

o
o ¢

Fab

diabody triabody tetrabody

N

Fig. 2. Main types of fragments and derivatives of recombinant
antibodies. Designations: V;, LC variable region; Vy, heavy chain
variable region; C;, constant region of light chain; Cyzl, Cy2, and
Cyx3 are constant regions of heavy chain; IgG, full length
immunoglobulin G. Light gray contour lines show disulfide bonds
between various chains, dark gray lines show linker sequences
inserted for stabilization of the recombinant antibody structure
(prepared using [74, 75]).
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disulfide bonds (dsFv) or a linker amino acid sequence
between variable domains of the HC and LC chains
(scFv), and the resulting antigen-binding protein mole-
cule is expressed as a single polypeptide chain [71-73].

The scFv fragments are the “simplest” object for
cloning and expression; however, they frequently exhibit
lower stability and, sometimes, lower affinity; during
therapeutic use they are characterized by shorter half-
lifetime in the blood circulation compared with larger
fragments [37, 74-78]. The complexes consisting of two
(“diabodies” or (scFv),), three (“triabodies”), and four
scFv-monomers (“tetrabodies”) often demonstrate even
higher affinity to the antigen due to increased number of
antigen-binding sites. This occurs when scFv-monomers
are derived from identical antibodies and the antigen con-
tains many identical epitopes, or in the case when the
scFv-monomers are derived from different antibodies to
the same antigen and all antigen epitopes are susceptible
to them. The (scFv), fragments obtained by disulfide
bond linking between C-terminal cysteine residues
demonstrate better in vivo transport into tissues compared
with the scFv-fragments during their use as therapeutic
agents. This occurs due to longer half-lifetime in the
bloodstream and higher structural stability compared
with scFv. Recombinant antibody derivatives containing
the Fc-fragment are characterized by even longer half-
lifetime; the long-term presence of such antibody deriva-
tives in tissues is determined by interaction with FcRB
receptors (Fc Brambell receptor) located on the surface
of hemopoietic and endothelial cells [79, 80].

Preparation of Recombinant Antibodies
and Their Fragments

There are two principally different approaches for
preparation of recombinant antibodies. The first consists
in generation of recombinant analogs of monoclonal
antibodies or their fragments using genetic materials from
hybridoma cells producing monoclonal antibodies. The
second approach is based on the development of libraries
containing numerous variants of recombinant antibody
sequences followed by subsequent selection of antibodies
of required specificity and affinity, i.e. de novo formation
of antibodies of necessary specificity.

Creation of recombinant analogs of antibodies. The
method of preparation of recombinant antibodies or their
fragments identical to antibodies obtained by the stan-
dard hybridoma method includes the following main
stages [81-84]: 1) isolation of total RNA from hybridoma
cells secreting antibodies; 2) first strand cDNA synthesis
(reverse transcription); 3) amplification of heavy and
light chain cDNAs by polymerase chain reaction [80]; 4)
preparation of molecular-genetic constructs containing
resulting cDNA; 5) expression (or coexpression) in a suit-
able expression system [85]; 6) isolation and purification
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of the expressed protein [85]. Using this method it is pos-
sible to obtain both full-length antibodies and their frag-
ments and also antibody light and heavy chains as indi-
vidual proteins. Use of gene engineering methods for
antibody preparation allows manipulations with
nucleotide and consequently amino acid sequence of
light and heavy chains.

Creation of recombinant antibodies and their frag-
ments de novoe. The method for preparation of recombi-
nant antibodies or their fragments in vifro using selection
in antibody fragment libraries for antigen binding capac-
ity is the alternative approach for preparation of recombi-
nant antibodies [86]. Methods used for solution of this
problem are known as display methods. The advantage of
these methods is the possibility of simultaneous work with
nucleotide and amino acid sequence of each particular
antibody variant. Preparation of recombinant antibody
fragments using this approach includes three steps: cre-
ation of recombinant antibody DINA libraries, expression
and presentation of antibody fragments on a cell surface
or phage particles (depending on the display method
used), and selection of suitable antibody fragments by
their interaction with the antigen. If a full-length anti-
body specific to a corresponding antigen is needed, ini-
tially an antibody fragment is prepared and then used as a
basis for reconstruction of full-length nucleotide and
amino acid sequences of this antibody.

The display principle consists of the use of nucleotide
sequence of the target protein and product of its expres-
sion in a single molecular complex. Using this approach it
is possible to select necessary genetic material (DNA or
RNA) by ability of the product of its expression
(immunoglobulin or its fragment) to interact with this
antigen. Using several repeated selection cycles it is possi-
ble to obtain antibodies demonstrating high affinity inter-
action with the antigen. Several display methods for
preparation of antibodies are now known: phage, riboso-
mal, mRNA, and cell display [9, 87-95]. All these
approaches can be used not only for creation of antibodies
de novo, but also for improvement of parameters of exiting
antibodies (see section “Increasing Antibody Affinity”).

Antibody fragments rather than full-length antibodies
are usually the basis for creation and testing of antibody
libraries. Since scFv fragments are the smallest stable anti-
body units that can bind antigens, it is much easier to use
them to increase affinity in each type of display than full-
length antibodies or Fab-fragments. There are several prin-
ciples for creation of libraries of recombinant antibody
fragments [77]: 1) on the basis of antibody genes obtained
from immunized donors (library enriched with antibodies
to certain antigens); 2) on the basis of primary antibody
genes (see section “Affinity Maturation of Antibodies”); 3)
on the basis of nucleotide sequence of antibodies obtained
from B-lymphocytes [96]; 4) on the basis of sequences of
the most stable variable antibody domains with random-
ized residues in artificially synthesized CDR-loops [97].
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The display technology is used for selection of anti-
bodies with needed properties from the huge number of
variants (10%-10%) available in the library. The common
feature of all these methods is the joining of nucleotide
and amino acid sequences of the selected antibody frag-
ment in a single object, and their difference consists of the
type of such object: from the mRNA complex with the
antibody fragment synthesized on this template to the cell
carrying the antibody fragment on its surface. Although
such recently developed methods as cell display and ribo-
somal and mRINA displays are becoming increasingly
popular, phage display still remains the most widely used
and the simplest method.

Cell display. The cell display method uses various
prokaryotic or eukaryotic cell systems for expression of
various antibody variants and also for selection of the
expressed antibodies by certain characteristics. In this case
the created library of hybrid DNA simultaneously contains
nucleotide sequences of antibody fragments and a trans-
membrane domain of one of the membrane proteins, and
the antibodies synthesized after cell transformation (or
transfection) by such library represent hybrid proteins con-
sisting of a native antibody fragment exposed to the extra-
cellular space and the transmembrane domain responsible
for anchoring the antibody fragment in the membrane.
Thus, the cell functions as a link between the expressing
antibody variant and the genes that code it. Clones with the
highest affinity are selected by a variant of flow cytometry
known as fluorescence activated cell sorting (FACS) [90,
95]. This method is based on the sorting of cells containing
antibody fragments of their surface together with a fluores-
cently labeled antigen. Differences in fluorescence intensi-
ty emitted by cells distinguish variants possessing affinity to
antigen from variants not capable of antigen binding, and
they serve as the criterion for sorting of the material.

There are prokaryotic and eukaryotic displays. The
prokaryotic display is characterized by high transforma-
tion efficiency and simple use, but it has limited applica-
bility because some antibody fragments containing poten-
tial glycosylation sites are functionally inactive when syn-
thesized in the bacterial system. Several transmembrane
proteins have been proposed for anchorage of synthesized
antibody molecules on the surface of bacterial cells. These
transmembrane proteins are used for creation of chimeric
proteins containing antibody fragments. For example, the
outer membrane protein OmpA is often used for anchor-
age of the antibody scFv fragments [90, 91].

Using the eukaryotic display it is possible to express
both various antibody fragments and full-length antibod-
ies because a protein molecule synthesized in such system
has all eukaryotic-specific posttranslational modifica-
tions needed for functioning. The yeast display is one of
the most widely used versions of the eukaryotic display
because yeast cells are the simplest ones for gene engi-
neering manipulations and cultivation. Recombinant
antibody fragments are exposed on the yeast cell surface
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as a part of hybrid proteins that consist of the antibody or
its fragment and the Aga2p agglutinin subunit, which is
covalently linked by means of two disulfide bonds with
Agal agglutinin anchored in the yeast cell wall [92-95]. A
similar strategy has also been developed for antibody
expression in mammalian cells [94].

Phage display. In the phage display method [87] a
gene of the hybrid protein joining an antibody fragment
and a phage surface protein is inserted into the bacterio-
phage genome. Ig fragments are exposed on the surface of
viral particles (Fig. 3; see color insert). Phage particles are
selected by affinity of antibody fragments to the antigen.
Usually the phage M13 is used for preparation of the
phage display, and antibody fragments are expressed as
hybrid proteins with the phage envelope proteins pllI,
plV, and pVIII [80]. Selection of phage particles is then
accompanied by phage cDNA isolation and determina-
tion of nucleotide sequence of antigen fragments. This
sequence is used for subsequent generation of full-length
recombinant antibodies [8, 9, 87, 98, 99].

Ribosome display. Ribosome display is another dis-
play method [80, 88]; it uses a cell-free system for syn-
thesis of a polypeptide chain on the mRNA template.
Protein synthesis in this system is accompanied by forma-
tion of the ternary protein—ribosome—mRNA complex
(Fig. 4). This complex is then isolated from solution using

In vitro
DNA transcription
f\/@NA

Reverse . ) )
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Fig. 4. Ribosome display. A library of antibody genes (e.g. scFv
fragments) is transcribed and translated in vifro. The resulting
mRNA lacks a stop codon and this preserves the ribosome—pro-
tein complexes, which are subjected to subsequent selection using
the immobilized antigen similarly to selection of the phage display.
The selected complexes are used for preparation of mRNA used as
a template for reverse transcription and PCR. Using point substi-
tutions inserted into the nucleotide sequence, it is possible to cre-
ate new variants of antibody fragments that can be used in the sub-
sequent cycle. A DNA molecules coding high affinity variants of
antibodies selected during several display cycles can be obtained by
the method of reverse transcription of mRNA molecules and PCR
and used for subsequent cloning and expression (summarized from
[102, 213]).
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capacity of the synthesized antibody fragment to bind the
target antigen. Using this method it is possible to select
simultaneously the highest affinity antibody fragments
together with their mRNA. In this case a ribosome func-
tions as a stabilizer of the complex. The mRNA is then
subjected to reverse transcription; resulting cDNA is
amplified by PCR and the resulting PCR products are
used for plasmid construction for recombinant antibody
fragments. Prokaryotic and eukaryotic displays have been
described in the literature [80].

mRNA display. The mRNA display method (also
known as “in vitro virus” or “RNA—peptide fusion”) is
also used for preparation of recombinant antibodies [89,
100]. The strategy of this method is based on the linkage of
in vitro synthesized polypeptide chain with its mRINA tem-
plate by means of the puromycin linker, which ligates two
of these molecules. Thus, corresponding mRNA can be
selected by immunochemical properties of the synthesized
protein product (Fig. 5). Subsequent steps are basically the
same as described in the “Ribosome Display” section.

Thus, one can see that there are many methods for
selection and preparation of antibody variants of the
highest affinity using gene libraries. The phage display
method is now most widely used. However, later
approaches employing in vitro systems of protein transla-
tion, which do not require transformation (mRNA and
ribosome display), can be used for screening of larger
libraries than in the case of phage display [75, 101, 102].
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Fig. 5. Method of mRNA display. A library of antibody genes (e.g.
scFv fragments) is transcribed in vifro. Using transcribed mRNA
ligation with puromycin, it is possible to create mRNA—syn-
thesized protein complexes using a DNA-linker. Terminating in
vitro translation the ribosome stops at the site of DNA—RNA link-
age, puromycin binds to the ribosomal A-site, and then the syn-
thesized polypeptide chain is translocated to puromycin. The
resulting covalent mRNA—protein complex can be used for affin-
ity selection similar to the phage display selection and then (after
elution) for reverse transcription and ¢cDNA amplification by
PCR. Diversity of sequence variants can be achieved in cDNA by
mutagenesis (adapted from [102]).
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Fig. 6. Two strategies for selection of antibodies with the highest
affinity (see explanations in text). a) Equilibrium selection.
Antibodies are incubated with a limited amount of an antigen.
After reaching equilibrium, antibodies of higher affinity remain
preferentially bound to the antigen. b) Selection by kinetic
parameters. Antibodies are incubated with sufficient amount of
the immobilized antigen and then the free antigen is added. Only
antibodies possessing the lowest dissociation rate (and therefore
higher affinity) remain bound to the antigen.

One limitation of display methods is the irregular expres-
sion of various forms of antibodies. Sometimes even the
presence of a single amino acid substitution blocks
expression of the mutant form of the antibody [103]. In
addition, in the case of libraries containing a large num-
ber of variants (e.g. 10'°-10'%) there are problems associ-
ated with impossibility of analyzing each variant. This
should be taken into consideration during creation and
use of such libraries.

Methodological approaches for selection of antibody
variants of highest affinity using antigens. Preparation of
high affinity antibodies requires discrimination between
high and low affinity variants. This can be achieved using
methods of selection based on kinetic or thermodynamic
parameters of antibodies (Fig. 6) [102, 104]. For selection
by thermodynamic parameters (under equilibrium state)
a library of antibodies is incubated with an antigen used at
lower concentrations than a designed Kp value for the
antigen—antibody complex. After reaching equilibrium in
this system antibodies of higher affinity remain preferen-
tially bound to the antigen, whereas antibodies of lower
afinity are unbound. Subsequent sorting of the resulting
immune complexes yields antibodies of the highest affin-
ity. However, this method requires prolonged incubation
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(up to one week!) to achieve equilibrium, and so only
small amounts of antibodies with improved properties can
be found. Selection by kinetic parameters [94, 105, 106]
(“off-rate selection”) consists of incubation of an anti-
body library with a small amount of labeled (or adsorbed)
antigen whose concentration is close to the K value of
the analyzed antigen—antibody complex. During the next
step this mixture is incubated with excess of the free anti-
gen, and duration of incubation increases at each subse-
quent step of selection. Addition of free antigen excess
makes dissociation of the tested antibodies from labeled
(or adsorbed) antigen almost irreversible. Weakly bound
antibody molecules characterized by the highest rate of
dissociation form a complex with the free antigen and
then are removed during sorting, and the antibody mole-
cules characterized by the lowest dissociation rate remain
bound to the (labeled or adsorbed) antigen and are then
selected for subsequent manipulations.

Expression of recombinant antibodies. Depending on
experimental design, recombinant antibodies and their
fragments can be expressed in various systems: bacterial
(F. coli), yeast (Pichia pastoris), baculovirus (sf9 cell line),
and in mammalian cells (e.g. CHO and HEK293 cell
lines) [107]. The bacterial and yeast expression systems
are used for expression of small nonglycosylated antibody
fragments (V,, Vy, scFv, dsFv) and also Fab-fragments.
In the case of full-length glycosylated antibodies, mam-
malian cells and baculovirus expression systems are used
most frequently. High yield of recombinant fragments
(20-1000 mg/liter culture medium) is often achieved
using bacterial and yeast expression systems. However,
expression may be accompanied by appearance of various
problems complicating preparation of functional anti-
body fragments: 1) formation of incorrect disulfide bonds
followed by accumulation of functionally inactive target
protein and oligomers of synthesized fragments; 2) loss of
functional activity caused by mutations; 3) proteolysis of
the synthesized protein by intracellular peptidases.
Although in the case of eukaryotic and baculovirus sys-
tems the yield of the target product is somewhat lower (1-
10 and 10-100 mg/liter, respectively), almost all the syn-
thesized target protein is functionally active.

Thus, using the above-considered methods it is pos-
sible to prepare recombinant antibodies or their frag-
ments suitable for all scientific and applied tasks.

Practical Use of Recombinant Antibodies

Advantages of recombinant antibodies and their
fragments over monoclonal antibodies significantly
extend field of their application, first of all due to the pos-
sibility of their use as therapeutic agents for treatment of
various diseases.

As mentioned above, the possibility of modification
of amino acid sequences and introduction of various
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changes needed for particular tasks are important advan-
tages of antibodies obtained using gene engineering tech-
nologies. Using gene engineering methods it is possible to
overcome such unwanted features of monoclonal anti-
bodies complicating their use in clinical practice as
increased immunogenicity. To decrease immunogenicity
of monoclonal antibodies sites inducing immune
response (these are usually constant domains) are
replaced by corresponding sequences of human antibod-
ies. Such antibodies are known as “chimeric”, and they
preserve antigen specificity due to their unique variable
domains. Subsequent decrease in immunogenicity is
achieved by preparing humanized (almost totally
replaced) antibodies, which contain only sites of mouse
antibody variable domains directly involved in the inter-
action with the antigen, and the remaining parts of the
mouse antibody are substituted by sequences of human
immunoglobulins [14].

Thus, the antibody modifications described above
have significantly extended their applicability in clinical
practice. Therapeutic use of antibodies includes treat-
ment of cancer, autoimmune, respiratory, cardiovascular,
infectious, and many other diseases. Therapeutic anti-
bodies are also used to decrease probability of transplant
rejection. Use of recombinant antibody fragments is now
successfully developed [108, 109]. Certain difficulty com-
plicating the use of therapeutic antibodies is changeabili-
ty of molecular targets, such as viral and bacterial pro-
teins, and also the possibility of immune reaction, which
can develop in a patient even in response to almost total-
ly humanized antibodies.

Improvement of recombinant antibodies for scientif-
ic tasks can be achieved by changing affinity and speci-
ficity of antibodies; it is possible to insert additional
amino acid residues into an antibody sequence for subse-
quent conjugation with other molecules (including labels)
and also add short amino acid fragments (tags) to the
antibody sequence, which significantly simplify antibody
purification [80, 110]. In addition, gene engineering
technologies create antibodies to antigens that are not
immunogenic or are toxic for animals and therefore diffi-
cult to produce using the hybridoma technology.

One of the most promising directions in the develop-
ment of technology of recombinant antibody preparation
is the preparation of antibodies of higher affinity than in
initial natural antibodies. In the next chapter we consider
in detail modern methods developed for artificially
increasing antibody affinity.

INCREASING ANTIBODY AFFINITY

Increase in antibody affinity is a natural process
associated with maturation of antibodies in vertebrate
organisms. Studies of mechanisms of this process revealed
the main principles applicable for artificial changes in
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Fig. 7. Scheme illustrating increasing antibody affinity by the
method of “in vitro evolution” using the example of creation of
the scFv fragment (adapted from [101]).

antibody sequences required for preparation of variants of
higher affinity.

Natural approaches for increasing antibody affinity
(recombination of gene segments and somatic hypermu-
tation) have some limitations. Recombination of gene
segments is limited by a set of existing gene segments used
for construction of the particular antibody gene, somatic
hypermutation mainly involves hotspots of mutagenesis,
and single nucleotide substitutions dominate in this
process. Thus, parts of antibody sequences remain basi-
cally unchanged, and some types of mutations that need
more than one nucleotide substitution in the codon
become significantly less probable [33]. Artificial mutage-
nesis increases the number of antibody variants compared
with natural variants, for example, by substituting those
amino acid residues that are rarely mutated in vivo [111].
Using artificial mutagenesis it is possible to perform rare
(under natural conditions) amino acid substitutions
determined by changes of more than one nucleotide in
the codon. Using an effective method of selection, it is
possible to obtain recombinant antibodies with affinity
exceeding the “affinity ceiling” values for natural anti-
bodies and dissociation constant values reaching 107° M
and below.

Although many different software products exist for
computer-aided modeling of antibody—antigen interac-
tion, it is very difficult (basically impossible) to predict
what mutation or several mutations will result in an
increase in antibody affinity. Thus, it is often necessary to
obtain and test many various mutants. This can be carried
out using the method of “in vitro evolution” [7, 101, 102],
which is also based (as natural increase in affinity) on the
principle of creation of diversity followed by subsequent
selection of antibody variants of the highest affinity.
According to this principle, antibodies of the highest
affinity are selected and their genes are amplified, and
then they are subjected to mutagenesis and selection and
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this whole cycle repeats (Fig. 7). Thus, for increase in
antibody affinity its phenotype should be physically
imposed to the genotype. Mutant antibody forms of the
highest affinity are selected using the same display meth-
ods as in the case of preparation of recombinant antibod-
ies de novo.

Systems for increasing antibody affinity are subdivid-
ed into “all in vitro” approaches, which are based on all
steps of “molecular evolution” in vitro (creation of genet-
ic diversity, expression of all possible variants, selection of
the best variants), and “partially in vitro” approaches in
which some of the above-mentioned steps occurs inside
cells and some in vitro [101, 102]. The “all in vitro”
approaches include ribosome display [80, 88] and
mRNA-display [89, 100]. The “partially in vitro”
approaches include phage [87] and cell [90-95] displays,
which require the step of transformation of antibody gene
library (inserted into a plasmid or a phage replicon) in
bacterial, yeast, or mammalian cells for expression. In the
case of the cell display the expressed antibodies are trans-
ported to the cell surface, and in the case of the phage dis-
play bacterial cells are used for production of bacterio-
phage particles [103].

During the last 20 years many different methods
have been developed to create genetic diversity in vitro;
they can be subdivided into the methods of random and
targeted mutagenesis. The first group includes various
mutagenesis methods that are used in the case when clear
information about amino acid residues that should be

Methods
of mutagenesis

[DNA recombination]
Targeted

+ v

Random change in residues or Point mutations

exhaustive enumeration of amino acid
substitutions within selected sites

Fig. 8. Classification of mutagenesis methods used to increase
antibody affinity. All mutagenesis methods can be subdivided into
three groups: site-directed mutagenesis, random mutagenesis,
and recombination. Random mutagenesis consists of random
change of any amino acid residues in the antibody sequence. The
characteristic feature of site-directed mutagenesis is that it is lim-
ited to a number of amino acid positions. Site-directed random-
ization generates random substitutions within selected amino acid
positions. The other variant of targeted mutagenesis is exhaustive
enumeration of amino acid substitutions within selected sites.
Point mutagenesis is used for insertion of substitutions of selected
amino acids. Using DNA recombination, it is possible to increase
diversity of libraries obtained by means of site-directed and ran-
dom mutagenesis and also to pool several “useful” mutations
within the same amino acid sequence.
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substituted is absent, and also the methods of DNA
recombination. The second group includes site-directed
mutagenesis and also methods that can predict antigen
structure and its complex with the antibody; these are
computational methods of protein structure analysis (in
silico) and crystallography analysis (Fig. 8).

Methods of Random Mutagenesis

The major advantage of random mutagenesis is the
following: this method does not need any information
about antibody structure and interacting amino acid
residues. The main disadvantage is the appearance of a
significant proportion of functionally inactive mutant
forms; this results in creation of large libraries and com-
plicates selection of functionally active mutants.
Experimental libraries obtained by random mutagenesis
do not represent all possible variants of amino acid sub-
stitutions because most of them require changes in more
than one nucleotide in a codon; for example, substitution
of 10 of 18 amino acids lacking negative charge for nega-
tively charged amino acid requires substitution of two
nucleotides in a codon [112].

Diversity of variants of nucleotide sequences of anti-
bodies obtained by random mutagenesis can be addition-
ally extended by the combination of several sequence
variants obtained using in vitro DNA recombination
(DNA-shuffling) (see below) [99, 113-115].

Modification of antibody amino acid sequence to
increase affinity may also result in such unwanted side
effects as change in antibody specificity (cross-reactivi-
ty), stability, effectiveness of expression and folding, tox-
icity to producing cells, and tendency to oligomerization.
In the case of therapeutic antibodies an additional side
effect may also include reduced half-lifetime, increase in
immunogenicity, altered tissue distribution of antibodies,
and tendency to amyloid structure formation. All these
facts can be a consequence not only of “favorable” muta-
tions specially introduced by a researcher, but also of
unwanted mutations occurring due to errors of PCR reac-
tion or induced by primers. Thus it is necessary to test
selected antibodies with increased affinity for mainte-
nance of their other important biochemical properties
[116, 117].

Random mutagenesis. Random mutagenesis is a ran-
dom change of any amino acid residues over the whole
antibody sequence. Its major advantage is the possibility
of its use when primary data on the structure of the com-
plex of interacting molecules is absent. However, success
of this approach requires mutagenesis frequency control,
because most amino acid substitutions are not favorable,
and at a high rate of mutagenesis they may result in
appearance of a large number of functionally inactive
antibody variants. Introduction of two mutations per 1000
base pairs is considered as optimal for the increase in scFv
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affinity; in this case the highest number of point (33%)
and double (22%) mutations per gene and the minimal
number of genes (22%) lacking mutations were observed
[118].

Several approaches are used to perform random
mutagenesis. One of them known as the error-prone PCR
consists of introduction of amino acid substitutions
caused by inaccurate functioning of DNA-polymerases
under nonstandard conditions of PCR [92, 119, 120]. An
important advantage of this approach is the possibility of
mutagenesis frequency control and limitation of a muta-
tion region by the size of the amplified fragment. Changes
in several parameters of PCR can increase the number of
incorrectly inserted nucleotides. These include a certain
concentration of bivalent cation and deoxyribonucleotide
triphosphate ratio in the reaction mixture and also the
number of PCR cycles. The increase in Mn?* and Mg?" in
the reaction mixture for PCR increases the number of
mutations during amplification. Addition of 0.5 mM
Mn>" (final concentration) causes a 5-fold increase in the
number of mutations without any influence on PCR
effectiveness, whereas addition of Mg?* not only increas-
es the number of errors but also decreases effectiveness of
amplification during PCR. The ratio of deoxyribonu-
cleotide triphosphates in the reaction mixture is the other
factor increasing the number of incorrectly inserted
nucleotides. Increased content of one of them and inclu-
sion of nucleotide analogs (e.g. 8-0xo-dGTP and dPTP)
can also result in a number of incorrectly inserted
nucleotides [121]. Probability of appearance of wrong
nucleotides at a low mutagenesis rate is also proportional
to the number of PCR cycles [99, 118]. The other
approach used for appearance of random mutations is the
use of so-called “mutator strains” of E. coli cells provid-
ing accumulation of mutations due to switched off mech-
anisms of correction of synthesized DNA [122, 123]. The
mutD?35 strain is one such strain; it has a deficient DNA
polymerase III e-subunit, which normally possesses 3'-
5'-exonuclease and removes incorrectly inserted
nucleotides. The rate of mutagenesis in the bacterial
“mutator strains” depends on conditions of bacterial
growth: in an ordinary medium containing minimum
nutrients the mutagenesis rate is about 50-times higher
than in the wild type strain, and in enriched media this
rate may be increased by 10°-10° times. Among appearing
mutations transitions dominate, but transversions and
frame shifts are also possible. The rate of mutagenesis of
certain nucleotides strongly depends on the nucleotide
environment. Mutagenesis of antibody sequences shares
similarity with somatic hypermutation. First, mutagene-
sis frequency is similar to that seen in somatic hypermu-
tation (3-5 mutations per 10* base pairs); the ratio of var-
ious mutation types is similar to the ratio observed in
somatic hypermutation; third, mutations are irregularly
distributed over the sequence, and many mutations are
located near certain consensus sequences (“hotspots™)
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such as the AGY-motif [122]. The advantage of this
approach over PCR-based approaches is the possibility of
more convenient control of the mutagenesis rate and also
lack of necessity of many gene engineering manipula-
tions. Disadvantages of this method include the need for
several rounds of mutagenesis and also constant control
of antibody expression, because appearance of mutations
may occur at any site of the vector sequence and stop
antibody expression [124].

Increasing antibody affinity by the recombination
method. Recombination of DNA sites carrying antibody
genes is often used to increase the number of variants
obtained by random mutagenesis and for preparation of
combinations of several mutations. Depending on types
of combining sites, there are recombination of heavy and
light chain variable domains (chain shuffling), CDR
loops (CDR shuffling), and also combinations of random
homologous fragments of sequences of several mutant
antibody variants (DNA shuffling) [125].

There are several methods for antibody recombina-
tion. One is based on fragmentation and partial degrada-
tion of a pool of DNA molecules coding amino acid
sequences of several antibody variants by DNase 1
endonuclease followed by subsequent PCR to obtain
hybrid DNA molecules (“sexual PCR”, DNA shuffling).
This procedure consists of three steps. The first step
includes preparation of a set of random fragments of two
or more parent sequences, which are then subjected to
PCR in the absence of primers. During this stage recom-
bination occurs due to annealing of partially complemen-
tary fragments acting as primers. The final step consists of
PCR using primers limiting the initial gene to obtain a
reasonable number of full-length molecules from the pool
of DNA fragments [111, 114, 126]. Another method is
overlap extension PCR [127], which can be used for shuf-
fling of both various combinations of light and heavy
chains and various CDR sites [125]. The other PCR-
based approach consists of so-called “StEP” amplifica-
tion (staged extension process): in this case complemen-
tary DNA synthesis (elongation) is periodically interrupt-
ed by denaturation of double-stranded DNA followed by
formation of DNA duplexes (annealing) between an
under-synthesized DNA fragment and a new template
molecule, and then chain elongation continues. This
results in formation of DNA strands composed of sites
complementary to various DNA templates [128]. There is
a method used for recombination that includes treatment
of a pool of DNA molecules carrying antibody genes with
the same set of restriction endonucleases followed by sub-
sequent ligation of the resulting DNA fragments. In this
case the order of DNA fragments in the resulting molec-
ular genetic constructs is preserved due to unique features
of the restriction sites, but newly formed constructs rep-
resent a product of pooled fragments formed from several
DNA molecules. It should be noted that DNA recombi-
nation can also be used for combining several mutant
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variants obtained by the methods of targeted mutagenesis
(see below).

Although the random approaches for creation of
genetic diversity are still used, now the technology for
increasing affinity is intensively developed towards cre-
ation of genetic diversity by means of targeted mutagene-
sis methods.

Targeted Mutagenesis

Approaches for selection of potential targets for
mutagenesis. Application of point mutagenesis requires
information about amino acid residues that need to be
mutated. Several approaches are used for selection of
mutagenesis sites. For example, this may be information
about a position of mutagenesis hotspots in the antibody
sequence. Data on three-dimensional structure of the
antibody—antigen complex is especially valuable for
selection of sites for targeted mutagenesis.

Data on three-dimensional structure of antibodies
and their complexes with antigens can be obtained using
experimental approaches (X-ray analysis or nuclear mag-
netic resonance) or by means of in silico modeling (if X-
ray data are not available) [129]. Analysis of three-dimen-
sional structure has some advantages compared with anti-
body sequence analysis because it can predict which
amino acid modification would increase antibody affinity
(taking into consideration contribution of individual
amino acids into maintenance of stability of the antibody
structure and interaction with antigen). Use of antibody
sequence analysis and analysis of three-dimensional
structures and antibody—antigen complexes followed by
subsequent targeted mutagenesis (rational design) has
some advantages compared with random mutagenesis.
First, this approach significantly reduces the number of
amino acid residues subjected to mutagenesis to several
amino acid positions and simultaneously increases prob-
ability of detection of favorable mutations. In addition,
the process of targeted mutagenesis can be subdivided
into several parallel testings of small libraries. A small size
of these libraries (compared with the size of libraries
obtained during random mutagenesis) significantly
reduces the number of tested antibody variants and signif-
icantly decreases risk of false negative result, i.e. risk of
missing of an improved variants due to insignificant com-
pleteness of the library or due to impossibility of effective
screening of all existing variants by the display technolo-
gy [130].

There are two factors limiting the rational design
methods. The first factor is impossibility of absolutely
accurate prediction of the effects of even single amino
acid substitutions on mutant affinity by means of current-
ly existing calculation algorithms. However, in some cases
accuracy of predictions of consequences of possible
rearrangements by the method of in silico modeling is rea-
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sonably high, and good examples of design of higher
affinity antibodies based on prediction of changes in
existing antibodies have already been reported [131, 132].

The second limiting factor is the necessity for valida-
tion of an astronomically high number of possible muta-
tions [133]. For consideration of all possible amino acids
at each position (saturating mutagenesis) of the sequence
of LC and HC variable domains (about 230 residues) test-
ing of 10°® antibody variants is needed, and this is tech-
nically impossible.

In silico approaches. Although results obtained using
experimental approaches are more reliable, harder work
is needed compared with in silico analysis. Pilot simplifi-
cation by simulating mutation consequences predicted by
in silico analysis may significantly facilitate subsequent
experimental manipulations. It should be noted that
computer-aided approaches cannot fully substitute for
experimental work, but they can significantly decrease
the number of variants for direct experimental search for
favorable mutations [134]. Thus, the major task of in sili-
co analysis in terms of increasing antibody affinity is the
study of the effects of amino acid substitution on the anti-
body structure and stability of the immune complexes for
detection of substitutions that are suitable for increasing
affinity during antibody—antigen interaction.

Sequence prediction of unfavorable mutations. In the
absence of information about three-dimensional struc-
ture of the antibody of interest and its amino acid residues
involved in interaction with a particular antigen, it is pos-
sible to reduce significantly the number of residues that
have to be mutated to increase antibody affinity: in silico
analysis of antibody sequence can exclude high probabil -
ity mutations of residues that will impair antibody struc-
ture. These include FR residues, conservative CDR
residues, and also residues with side chains located inside
domains. Computer modeling methods employ various
approaches for prediction of mutation effects in the anti-
body sequence; they can use various input data for subse-
quent analysis from amino acid sequence to atomic coor-
dinates in a three-dimensional structure. They can com-
bine available information to increase prediction accura-
cy (methods used in programs SNPs3d [135], SIFT [136],
PolyPhen [137-140], and SNAP [141]). Some programs
can evaluate the energetic effect of amino acid substitu-
tion on stability of antibodies and their complexes with
antigens (programs FOLD-X [142], CHARMM [143-
145], SNPeffect [146], LS-SNP [147], I-Mutant2.0
[148], and PoPMuSiC [149]). Thus use of in silico
approaches for antibodies with unknown spatial structure
significantly decreases the size of screening libraries due
to exclusion of potentially unfavorable mutations from
the list of generated mutations.

Identification of hotspots for mutagenesis. The method
of hotspot mutagenesis is also used to increase antibody
affinity. It is based on the in vifro use of the same princi-
ple that is used for natural increase in antibody affinity
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during somatic hypermutation. As in the case of the
search for unfavorable mutations, the search for hotspots
for mutagenesis involves antibody sequence analysis.

The localization of amino acid residues correspon-
ding to hotspots for mutagenesis (i.e. nucleotide
sequences that are changed during somatic mutation
most frequently) consists of three steps: 1) search of V
gene regions corresponding to variable domains of the
analyzed antibody; 2) search for consensus sequences
typical for hotspot mutagenesis in the V gene sequences;
3) identification of residues corresponding to hotspots for
mutagenesis in the particular antibody. For this purpose
the search of V gene sequences closely related to variable
domain sequences of this antibody is performed using the
IGMT database [150]. In the found V gene sequences all
sites corresponding to the consensus sequences RGWY
(A/G G C/T A/T) and also AGC and AGT should then
be localized [27, 28]. During mutagenesis of CDR-H3
residues one should avoid hotspots containing
nucleotides added during recombination of gene seg-
ments (V(D)J recombination) in the process of antibody
gene generation.

Two types of hotspots are recognized in nucleotide
sequence: germline hotspots (primary) contained in pri-
mary antibodies and gene segments from which these
antibodies have been obtained, and non-germline
hotspots (secondary) that are absent in primary antibod-
ies and obviously represent a result of somatic hypermu-
tation [27, 28, 33, 151-153]. Results of mutagenesis stud-
ies using these two types of hotspots have shown that
changes in primary hotspots are much more effective for
increasing antibody affinity [33]. During mutagenesis it is
necessary to randomize all codons involved (partially or
totally) in the selected hotpots [27].

In silico modeling of three-dimensional structure of
antibody—antigen complex and in silico mutagenesis.
Generation of three-dimensional structure of an antibody
and its complex with the antigen represents a much more
difficult task compared with sequence analysis.
Increasing antibody affinity by ir silico methods is per-
formed by predicting mutations that would increase: a)
the number of antibody residues interacting with the anti-
gen; b) strength of antibody—antigen interaction. Such
changes usually result in an increase in antibody affinity
due to the decrease in dissociation (k). Increase in asso-
ciation rate may be achieved using an approach based on
changes in the surface charge of the antibody molecule
due to insertion of charged residues near interacting sur-
faces. It is believed that appearance of such residues in the
antibody structure facilitates correct orientation of the
antigen molecule versus the antibody without formation
of new bonds between the antibody and the antigen [154,
155].

Existence of three-dimensional structure of the anti-
body—antigen complex obtained at high resolution is an
important precondition for increasing antibody affinity.
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However, for most antibodies their crystal structures
remain unknown, and therefore models of their three-
dimensional structures are used. The modeling of the
antigen—antibody complex consists of three steps: 1)
modeling of three-dimensional structures of the antigen
and antibody separately and optimization of resulting
models; 2) docking of antibody and antigen models fol-
lowed by formation of a virtual complex and, finally; 3)
analysis of the energy of the antibody—antigen complex
for all possible mutant forms with subsequent selection of
mutant forms with minimum energy.

Two major approaches are used for modeling of
three-dimensional structure of proteins: homology mod-
eling and de novo modeling. Homology modeling uses
three-dimensional structures available in the PDB
(Protein Data Bank) as the template for modeling of pro-
teins with unknown structure. The initial search yields
proteins demonstrating the highest sequence similarity
with the protein under study, and then the model is gen-
erated by homology with the template protein: it consists
in overlapping of the sequence of the investigated protein
onto the template composed on the basis of homologous
structures [156, 157]. According to studies performed
within CASP (Critical Assessment of Techniques for
Protein Structure Prediction), modeling of protein struc-
ture by homology can be correctly performed when struc-
tures of homologous proteins share at least 30% identity
[157]. In the case of proteins lacking homologs with
known structure and reasonable similarity over the whole
sequence, the method of protein threading (similar to the
homology method) using homology of some structural
elements with known tertiary structure is employed [158,
159]. There are many automated tools for homology
modeling of three-dimensional structures of various pro-
teins. These include MODELLER [160], SWISS-
MODEL [161], I-TASSER [162], 3D-JIGSAW [163],
ESyPred3D [164], Phyre [165], CPHmodels [166], etc.
They can be rapidly and easily used for modeling of vari-
ous proteins, but they do not take into consideration
characteristic features of antibodies, and therefore a low
probability exists that the use of these programs will result
in generation of models of good quality.

The idea of the second approach is the modeling of
protein folding (Rosetta [167] and TASSER [168] pro-
grams). This approach involves generation and subse-
quent evaluation of multiple folding variants depending
of potential energy values. The completed search yields a
conformation having significantly lower energy compared
with all other possible conformations. To reproduce a
natural mechanism of protein structure formation,
researchers try to identify structural elements in the ana-
lyzed sequence that are initially folded and remain
unchanged during subsequent folding. The procedure of
de novo modeling is very sophisticated; it requires huge
computer resources, and these algorithms are frequently
used together with homology modeling for optimization
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of resulting models (for example, for modeling of loop
structures).

Antibody modeling has some specific features. The
sequence of the framework regions is so conservative that
the task is usually limited to modeling of six CDR loops
[169]. However, generation of the model of the anti-
body—antigen complex by the docking method requires a
very accurate paratope model, and this significantly com-
plicates the task [129].

Detection of correspondence between amino acid
residues from different antibody sequences and correct
homology modeling of CDR loops requires a system for
designation of amino acid positions in the sequences of
variable domains. It is also important to determine prin-
ciples of identification of antibody regions involved in
interaction with an antigen. For these purposes the fol-
lowing criteria are used: profile of amino acid variability
[170], topology of amino acid residues [171-173], an
optimized model of three-dimensional structure of the
AbM loops interacting with the antigen [174], sequences
of V genes coding k and A LC, and also sequences of HC
and T-cell receptor domains [150, 175] and the role of
amino acid residues in the interaction with the antigen
[176].

Thus, one can see that no universal numeration of
amino acid residues has been yet developed and “univer-
sal borders” of the antigen binding sites still need to be
determined. Researchers do not try to reassess CDR bor-
ders — they just identify alternative sets of amino acid
residues overlapping with the CDR that can be used for
solution of various tasks [169].

For generation of three-dimensional structures of
CDR loops by the method of homology modeling, the
structures of antibody loops related to various structural
groups (canonic classes) determined by Chotia [171-173]
are used as templates. For this purpose antibody loops
related to the same class as the loops of the modeled anti-
body and coinciding with its loop sequences by maximal
number of amino acid positions are selected from the
structural database. The VyCDR3 loops are rather vari-
able, and therefore they cannot be clearly subdivided into
canonic classes; nevertheless, they can also be subdivided
into groups. For modeling of CDR loops that cannot be
referred to certain groups, the method of ab initio loop
modeling and the method of conformational search are
used [174, 177]. Sometimes a structure of the same length
that is characterized by similar distance between points of
attachment to the FR is used as a template [169]. In the
case of modeling of the variable domain FR, it is neces-
sary to check homologous structures found in databases
and used as templates for the presence of sites of low res-
olution and to replace such sites by consensus conforma-
tions of other known structures [178].

Several special programs are available for modeling
of variable fragments of antibodies: WAM (Web Antibody
Modeling) [179, 180], PIGS (Prediction of Immuno-
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globulin Structure) [181], and RosettaAntibody [182].
These programs use combined methods of analysis for
generation of antibody models and so their application is
more effective than automated modeling by means of uni-
versal programs for protein modeling. The method used
in programs specialized on antibody modeling is based on
generation of a model using variable domain FR as a tem-
plate by transplanting template loops or by modeling of
loop structures de novo. The PIGS and WAM servers do
not optimize the resulting models with high resolution
and do not consider thermodynamic parameters for mod-
eling [182], whereas the primary model generated by the
RosettaAntibody program undergoes subsequent opti-
mization initially at low and then at high resolution.

The RosettaAntibody program for antibody model-
ing is the most developed tool for antibody modeling. It
combines various principles of modeling of CDR loops
such as use of canonic classes, homologous antibody
loops, available structural databases, conformational
search [174, 177], and de novo modeling of the H3 loop in
the absence of its structure in the structural database. In
addition, the RosettaAntibody program performs multi-
stage ptimization of the resulting structure and mutual
orientation of Vi and Vy; domains taking into considera-
tion mutual location of the H3 loop FR modeled de novo
and also other loops. For antibodies sharing high similar-
ity with the found template, the prediction accuracy of
structures obtained by the RosettaAntibody program
allows use of the resulting structures for generation of
models of the antigen—antibody complex [129].

Modeling of mutant forms of antibodies based on
three-dimensional structure of an initial antibody (in sili-
co mutagenesis) is a simpler task compared with modeling
of antibodies with unknown structure because amino acid
substitutions in CDR loops influence only the local envi-
ronment and leave the general domain structure
unchanged [178].

Despite diversity of program products developed for
protein modeling, researchers often face the problem
when the most energetically favorable structure of a pro-
tein molecule determined in silico does not necessarily
coincide with its original structure [129, 178]. This is asso-
ciated with complexity of correct evaluation of all
intramolecular interactions and also with complexity of
evaluation of interaction of the molecule with the solvent
[129]. In this connection the most promising approach is
the generation of several most reasonable models (ten in
the case of RosettaAntibody) and subsequent validation of
correctness of these models by virtual docking of the anti-
body model molecules to the antigen. Taking into consid-
eration the conformational mobility of antibody and anti-
gen during modeling of a structure of their complex, it is
possible to compensate some inaccuracies in the modeling
of conformation of loops interacting with the antigen.

Protein—protein docking can be defined as predic-
tion of a structure of the complex of two proteins (e.g.
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antibody with antigen) provided that their structures are
known. Various programs for docking use either “rigid
body” approximation (proteins are considered as “rigid
bodies” with fixed conformation) or they are considered
as mobile structures [183]. The programs that perform
“rigid” docking, include Zdock/Rdock [183], ClusPro
[184], 3D-dock [185], and RosettaDock [129, 186].
These programs do not take into consideration confor-
mational changes in the protein backbone during protein
interactions, but they consider mobility of amino acid
side chains. Two models exist for flexible docking that
take into consideration intramolecular mobility of pro-
teins [186]: 1) the model of selection of conformation;
according to this model a free protein exists as a set of
conformers with low energy and one of them can bind to
another protein; 2) the model of induced fit; according to
this model, interaction of two proteins influence struc-
tures of both interacting partners. In addition, there are
programs that use a hybrid model; according to this
model, initial selection of a conformation is then accom-
panied by primary complex formation followed by subse-
quent induced fit of interacting proteins. The programs
performing flexible docking include Autodock [187],
Dock [188], FlexX [189], Glide [190], Gold [191], HAD-
DOCK [186, 192], ICM [193], and Situs [194]. The com-
plete list of existing programs for docking is rather long
and constantly changing. Autodock is considered the
most popular program for docking [195]. Although there
are certain achievements in in silico prediction, modeling
of protein molecule flexibility and those changes that
occur during complex formation still represents one of
the major problems limiting in silico approaches for mod-
eling of protein complexes [115].

Various conformations obtained by the docking
method and affinity of various mutant variants are evaluat-
ed and ranged by scoring functions that discriminate anti-
body variants capable of complex formation from variants
that cannot form complexes. The same functions should
predict the most probable structure of the complex among
all structures generated by a computer program [195].

Rational design based on modeling results. After
analysis of an antibody sequence and/or three-dimen-
sional structure of the antigen—antibody complex (or its
model), it is important to select amino acid residues that
will be mutated in direct experiments. Several criteria
now exist for rational amino acid selection for subsequent
targeted mutagenesis.

Amino acid residues of CDR loops and, possibly,
some FR residues that may be involved into direct antigen
binding or may influence antigen interaction with con-
tacting residues should be preferentially used for targeted
mutagenesis [13, 196]. Usually mutagenesis of FR
residues involved in maintenance of the immunoglobulin
domain can cause dramatic consequences [38], and it
seems unlikely that the effect of alteration of amino acids
distantly located from the antigen binding site on the
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antibody affinity can be correctly predicted. During
mutagenesis accompanying affinity maturation FR muta-
tions increasing affinity due to loss of stability are not pre-
served [25]. Although examples of mutations that occur
distantly from the binding site and increase antibody
affinity are known in the literature [92], their conse-
quences cannot be predicted in silico.

CDR mutations should not involve residues that can
play structural functions (form parts of the domain
“internal core”, internal salt bridges, hydrogen bonds,
etc.). Usually these are conservative residues, and any
substitution of these residues causes decrease in affinity
(deleterious sequence features) [76, 143]. CDR residues
susceptible to a solvent and involved in solvent interaction
are considered as the best candidates for mutagenesis [25,
197]. Such mutations have minor effect on the general
domain structure, but they may be involved in interac-
tions with the antigen and the increase in affinity caused
by mutations of these residues can be predicted most
accurately.

Selection of hotspots (amino acid positions that are
modified during somatic hypermutation most frequently)
for subsequent mutagenesis increases probability of de
novo preparation of antibodies with higher affinity
because it simulates a natural process of antibody matura-
tion. However, this approach may be less effective for the
increase in affinity of recombinant antibodies obtained
from monoclonal antibodies (which already passed
through somatic hypermutation and demonstrate high
affinity) because their hypervariable positions have been
already optimized during maturation.

Decreasing the number of enumerated types of
amino acids at each position is one of the approaches lim-
iting the total number of antibody gene variants subjected
to further selection. This can be achieved by exclusion of
rare amino acids either found in CDR or rarely appearing
during natural antibody maturation in B-cells [25, 198-
200]. On the other hand, introduction of substitutions
that have not been found in natural antibodies may
increase affinity that has not been achieved due to limita-
tions of somatic hypermutation. In addition, the number
of amino acid variant at each position can be limited by
the set of amino acids representing the main physico-
chemical groups of amino acids [200]. However, fre-
quently increase in affinity is induced by “conservative”
substitutions that only slightly modify existing interac-
tions rather than mutations dramatically influencing
amino acid features at this particular position. The other
possible variant of limitation of enumerated amino acids
at each position is the fact that most substitutions of
amino acids significantly varying in their properties often
yield inactive protein. Thus, mutagenesis should be limit-
ed to substitutions for similar amino acids (see the section
“Parsimonious Mutagenesis”) [17, 201]. However, this
approach does not take into consideration cases when
nonconservative substitutions increase affinity.
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To increase the number of screened positions, one of
the following approaches is used: the “sequential”
approach consists in optimization of one CDR and then
of another CDR using for each new step of the “in vitro
evolution” antibodies optimized in the previous step; the
parallel approach uses independent optimization of vari-
ous antibody sites followed by subsequent pooling of all
favorable mutations.

For the increase in affinity of monoclonal antibodies
prepared in vivo, mutagenesis of amino acid residues locat-
ed on the periphery of the antigen binding site may have
advantages over mutagenesis of central residues because
the main energetic hotspots located in the center of the
antigen-binding site have usually already been optimized
during maturation and, therefore, their substitution may
only decrease binding energy. Peripheral residues are more
promising for mutagenesis [13, 39, 121, 202] because their
changes may involve other residues (which have not partic-
ipated in antigen binding) in antigen binding with minimal
risk of impairments of existing bonds. Increase in antibody
affinity by peripheral residues may occur due to increase in
the antigen interacting hydrophobic surface inaccessible to
the solvent; approaching and the increase in complemen-
tarity of the interacting surfaces of the antigen and the
antibody; the increase in electrostatic interactions and also
altered mobility of antigen binding site residues [99, 121,
201, 203, 204]. Increase in affinity may occur due to
increased mobility of the antibody molecule (owing to
increase in complementarity of epitope and paratope sur-
faces) and also due to its decrease by fixing the antibody
conformation demonstrating optimal antigen binding.

When designing antibody with higher affinity for
potential use in a diagnostic system, it is reasonable to
limit its mobility to minimize the possibility of nonspecif-
ic interactions of the resulting antibody with other struc-
turally similar molecules. In silico mutagenesis, i.e. mod-
eling of mutant antibodies followed by subsequent evalu-
ation of antigen binding energy allows prediction of
which point substitutions may result in increase in anti-
body affinity. This is the most rational approach that
needs the use of three-dimensional structure of high res-
olution. Although the number of known crystal structures
of antibody—antigen complexes is rather modest, it is
constantly increasing. Development of methods for pre-
diction of three-dimensional structure together with the
increase in accuracy of the methods used for modeling of
mutated forms will improve successful applicability of in
silico mutagenesis [134, 142, 143, 145, 205].

Thus, after generation of the three-dimensional
structure of the antibody—antigen complex and identifi-
cation of amino acid residues that contribute to forma-
tion of this complex, subsequent targeted mutagenesis of
these residues yields several variants of antibody mutants
to be subjected to subsequent selection.

Methods of targeted mutagenesis. Targeted mutagen-
esis is based on the idea that increase in affinity can be
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achieved by mutagenesis of only those amino acid
residues that are located within the antigen binding site
and can be involved in antigen interaction. Several sub-
types of targeted mutagenesis have been developed
depending on substitutable residues and modes of their
substitutions (Fig. 8). In some ways targeted mutagenesis
is similar to in vivo somatic hypermutation: mutagenesis
covers a limited number of CDR amino acid residues or a
small number of residues selected by means of in silico
approaches [101, 102, 152, 206]. Targeted mutagenesis
can include substitution of single residues for other (ear-
lier determined) residues (point mutagenesis), random-
ization within selected residues, or complete enumera-
tion of all amino acid positions within selected sites. Point
mutagenesis is applicable for antibodies with known
three-dimensional structure when it is already known
which amino acid substitution has to be performed in
order to get the desired effect.

Point mutagenesis. Point mutagenesis (also known as
site-specific mutagenesis) is used for substitution of one
amino acid at a certain position for another earlier deter-
mined amino acid. Amino acid substitutions are carried
out by PCR using primers containing the desired muta-
tions. Enumeration of various types of amino acids in the
same position is achieved by using primers degenerate in
this particular position (i.e. using the set of primers dif-
fering by just one amino acid inserted into this position by
means of mutation). Such primers have identical
nucleotide sequences except for the randomized
nucleotide triplet corresponding to the amino acid select-
ed for mutagenesis.

Targeted randomization and mutagenesis with com-
plete enumeration of variants. This group contains some
methodical approaches that include both random
changes of selected residues (randomization) and also
enumeration of all possible variants of amino acid substi-
tutions within selected positions of residues (saturation
mutagenesis).

Optimization of CDR residues. Since simultaneous
optimization of all CDR residues is impossible due to
limited sizes of tested libraries, three approaches are used
to solve this problem: sequential modification of CDR
residues (“CDR walking”) [106], parallel modification of
CDR residues, and randomization of some CDR loops.
The first approach implies sequential optimization of
amino acid residues at various CDR sites. A fragment
sequence of antibody demonstrating increased affinity
and obtained due to optimization of previous CDR vari-
ants serves as a starting material for residue optimization
in each new cycle. The strategy of parallel optimization is
an alternative for the former approach; in this case vari-
ous CDR fragments undergo independent optimization,
and then the best variants are pooled in a single gene. This
strategy is based on experimental data demonstrating an
additive effect during combination of non-interacting
mutations [207], and this frequently gives positive results
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[105, 208, 209]. The advantage of this strategy is the rapid
preparation of the final product. However, lack of the
additive effect during combination of several mutations
has also been reported [106]. Sometimes saturating muta-
genesis of only one or two principal CDR loops (usually
V. -CDR3 and Vy4-CDR3 and sometimes Vy-CDR2)
results in an increase in affinity, possibly due to major
energetic contribution of these loops into the interaction
with the antigen [210-212].

Look-through mutagenesis. Look-through mutagene-
sis has been developed for total optimization of all six
CDR loops to improve antigen binding. Among 20 pro-
teinogenic amino acids, this approach uses just nine (ala-
nine, serine, histidine, leucine, proline, tyrosine, aspar-
tate, glutamine, and lysine) representing the main amino
acid groups classified on the basis of physicochemical
properties of their side chains. For each CDR amino acid
position a series of mutant forms in which a wild type
residue is substituted for one of nine selected amino acids
is created. Then the CDR sites coding single amino acid
substitutions are linked to each other by DNA recombi-
nation followed by formation of scFv fragments contain-
ing combinations of single amino acid substitutions in
various CDR. After selection of resulting clones by their
antigen-binding capacity, genes of clones demonstrating
improved characteristics are sequenced for identification
of favorable mutations, which are then combined for
detection of synergistic mutations [200].

“Parsimonious mutagenesis”. Parsimonious mutagen-
esis is the method of preparation of antibody variants with
higher affinity by means of simultaneous and total muta-
genesis of CDR residues in small libraries. Decrease in
the library size can be achieved by decreasing the number
of degenerated coding sequences (one codon for each
amino acid is selected) and limitation of the number of
enumerated amino acids at each position. Although, the-
oretically, for each amino acid position 19 substitution
variants exist, the method of parsimonious mutagenesis
uses only those variants that share chemical and/or steric
similarity with wild type residues. This approach is also
based on the principle that only a small proportion of
amino acids make the most substantial contribution to
antigen binding, whereas other amino acid residues of the
antigen binding site may be mutated for formation of
additional contacts with the antigen [17, 201].

Using the above described methods (random muta-
genesis, in silico and rational design methods, targeted
mutagenesis) it is possible to prepare libraries of genetic
variants of investigated antibodies. High affinity variants
are subsequently selected by means of various display
methods that have been discussed in the chapter
“Preparation of Recombinant Antibodies de novo”. It
should be noted that in some cases it is nearly impossible
to prepare an antibody with affinity exceeding the affini-
ty of its natural analogs. This may be attributed to the fact
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that during natural maturation of antibodies in vivo an
optimal combination of antibody residues demonstrating
the maximal affinity towards the corresponding antigen
has already been chosen during antibody selection. In this
case subsequent attempts to increase affinity of such anti-
body by using combinatorial methods will not result in a
derivative with higher affinity.

CONCLUSIONS

Antibodies are widely used tools for scientific stud-
ies, diagnostics, and therapy of various diseases. In many
cases practical use of recombinant antibodies and their
fragments has certain advantages over full-length anti-
bodies obtained by the hybridoma method. Changing
amino acid sequence of antibodies by gene engineering
approaches, it is possible to improve such antibody char-
acteristics as specificity, affinity, stability, pharmacokinet-
ic parameters, effector parameters, tissue penetrating
capacity of antibodies, and their immunogenicity. By
modifying these antibody features it is possible to develop
a new generation of useful antibodies with improved
properties for solution of scientific problems and prob-
lems of clinical medicine. Subsequent promise for
improvement of antibody affinity includes preparation of
antibodies to therapeutically relevant antigens and also
creation of antibodies with ultrahigh affinity of 1072 and
even 1071 M [92, 96, 106, 121, 210, 213]. In the future
creation of antibodies with such high affinity will signifi-
cantly extend field of antibody application in scientific
studies, diagnostics, and also as highly specific and effec-
tive therapeutics.

The authors are grateful to Dr. A. G. Laman (Branch
of Shemyakin and Ovchinnikov Institute of Bioorganic
Chemistry, Russian Academy of Sciences, Pushchino,
Moscow Region), Professor N. B. Gusev, and Dr. A. V.
Kharitonov (Department of Biochemistry, Faculty of
Biology, Moscow State University) for reading this review
and their valuable comments.

REFERENCES

1. Hagemeyer, C. E., von Zur Muhlen, C., von Elverfeldt, D.,
and Peter, K. (2009) Thromb. Haemost., 101, 1012-1019.

2. Hudson, P. J., and Souriau, C. (2001) Expert Opin. Biol.
Ther., 1, 845-855.

3. Arbabi-Ghahroudi, M., Tanha, J., and MacKenzie, R.
(2005) Cancer Metastasis Rev., 24, 501-519.

4.  Buchner, J., and Rudolph, R. (1991) Biotechnology (N.Y.),
9, 157-162.

5. Cowell, L. G., and Kepler, T. B. (2000) J. Immunol., 164,
1971-1976.

6. Donzeau, M., and Knappik, A. (2007) Meth. Mol. Biol.,
378, 14-31.

7.

10.
11.
12.
. Sundberg, E. J. (2009) Meth. Mol. Biol., 524, 23-36.
14.
15.
16.

17.
. Muller, Y. A., Chen, Y., Christinger, H. W., Li, B.,

19.
20.
21.

22.

23.

24.

30.
31.
32.
33.
34.
35.
. Braden, B. C., and Poljak, R. J. (1995) FASEB J., 9, 9-16.
37.

38.

. Winter,

OnCusp
Ex. 1002

ALTSHULER et al.

Honegger, A. Trobleshooting Antibody Fragments, URL:
http://www.bioc.uzh.ch/antibody/Introduction/VirtualSe
minars/AE2003/source/slide01.htm.

. Maynard, J., and Georgiou, G. (2000) Annu. Rev. Biomed.

Eng., 2, 339-376.

G., Griffiths, A. D., Hawkins, R. E., and
Hoogenboom, H. R. (1994) Annu. Rev. Immunol., 12, 433-455.
Schroeder, H. W., Jr., and Cavacini, L. (2010) J. Allergy
Clin. Immunol., 125, S41-52.

Volkov, V., Kayushina, R., Lapuk, V., Shtykova, E.,
Varlamova, E., Malfois, M., and Svergun, D. (2003)
Crystallogr. Rep., 48, 98-105.

Padlan, E. A. (1994) Mol. Immunol., 31, 169-217.

Kashmiri, S. V., de Pascalis, R., Gonzales, N. R., and
Schlom, J. (2005) Methods, 36, 25-34.

Padlan, E. A., Abergel, C., and Tipper, J. P. (1995) FASEB
J.,9,133-139.

Duquesnoy, R. J. Structural and Functional Definitions of
Epitopes Reacting with Mouse Monoclonal Antibodies, URL:
HLAMatchmaker Website: http://www.hlamatchmaker.net.
Balint, R. E, and Larrick, J. W. (1993) Gene, 137, 109-118.

Cunningham, B. C., Lowman, H. B., and de Vos, A. M.
(1998) Structure, 6, 1153-1167.

Saul, FE A., and Alzari, P. M. (1996) Meth. Mol. Biol., 66, 11-23.
Nakanishi, T., Hori, M., Tsumoto, K., Yokota, A., Kondo, H.,
and Kumagai, 1. (2007) Photon Factory Activity Report, 25B, 217.
Yokota, A., Tsumoto, K., Shiroishi, M., Kondo, H., and
Kumagai, 1. (2003) J. Biol. Chem., 278, 5410-5418.

Chi, S. W, Maeng, C. Y., Kim, S.J., Oh, M. S., Ryu, C. J.,
Han, K. H., Hong, H. J., and Ryu, S. E. (2007) Proc. Natl.
Acad. Sci. USA, 104, 9230-9235.

Raghavan, M., and Bjorkman, P. J. (1996) Annu. Rev. Cell
Dev. Biol., 12, 181-220.

Jung, D., Giallourakis, C., Mostoslavsky, R., and Alt, £ W.
(2006) Annu. Rev. Immunol., 24, 541-570.

. David, M. P, Asprer, J. J., Ibana, J. S., Concepcion, G. P,

and Padlan, E. A. (2007) Mol. Immunol., 44, 1342-1351.

. Berek, C., and Milstein, C. (1987) Immunol. Rev., 96, 23-41.
. Chowdhury, P. S. (2003) Meth. Mol. Biol., 207, 179-196.

. Ho, M., and Pastan, 1. (2009) Merh. Mol. Biol., 525, 293-308.
. Tomlinson, 1. M., Walter, G., Jones, P. T., Dear, P. H.,

Sonnhammer, E. L., and Winter, G. (1996) J. Mol. Biol.,
256, 813-817.

Foote, J., and Eisen, H. N. (1995) Proc. Natl. Acad. Sci.
USA, 92, 1254-1256.

Batista, E D., and Neuberger, M. S. (1998) Immunity, 8,
751-759.

Cauerhff, A., Goldbaum, FE A., and Braden, B. C. (2004)
Proc. Natl. Acad. Sci. USA, 101, 3539-3544.

Ho, M., Kreitman, R. J., Onda, M., and Pastan, 1. (2005)
J. Biol. Chem., 280, 607-617.

Thorpe, 1. E, and Brooks, C. L., 3rd (2007) Proc. Natl.
Acad. Sci. USA, 104, 8821-8826.

Davies, D. R., and Padlan, E. A. (1992) Curr. Biol., 2, 254-256.

Acierno, J. P, Braden, B. C., Klinke, S., Goldbaum, F A.,
and Cauerhff, A. (2007) J. Mol. Biol., 374, 130-146.

Jung, S., Spinelli, S., Schimmele, B., Honegger, A.,
Pugliese, L., Cambillau, C., and Pluckthun, A. (2001) J.
Mol. Biol., 309, 701-716.

BIOCHEMISTRY (Moscow) Vol. 75 No. 13 2010



13767 of 14295

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.
54.

55.

36.

57.

58.
59.

60.
61.
62.
63.

64.

GENERATION OF RECOMBINANT ANTIBODIES WITH INCREASED AFFINITY

Li, Y., Li, H., Yang, E, Smith-Gill, S. J., and Mariuzza, R.
A. (2003) Nat. Struct. Biol., 10, 482-488.

Sundberg, E. J., Urrutia, M., Braden, B. C., Isern, J., Tsuchiya,
D., Fields, B. A., Malchiodi, E. L., Tormo, J., Schwarz, E P,
and Mariuzza, R. A. (2000) Biochemistry, 39, 15375-15387.
Masuda, K., Sakamoto, K., Kojima, M., Aburatani, T,
Ueda, T., and Ueda, H. (2006) FEBS J., 273, 2184-2194.
Wedemayer, G. J., Patten, P. A., Wang, L. H., Schultz, P.
G., and Stevens, R. C. (1997) Science, 276, 1665-1669.
Bartal, A. H., and Hirshaut, Y. (1987) Methods of
Hybridoma Formation, Humana Press.

Engvall, E., and Perlmann, P. (1971) Immunochemistry, 8,
871-874.

Van Weeman, B., and Schuurs, A. (1971) FEBS Leit., 15,
232-235.

Towbin, H., Stachelin, T., and Gordon, J. (1979) Proc.
Natl. Acad. Sci. USA, 76, 4350-4354.

Katrukha, A. G., Bereznikova, A. V., Esakova, T. V,
Pettersson, K., Lovgren, T., Severina, M. E., Pulkki, K.,
Vuopio-Pulkki, L. M., and Gusev, N. B. (1997) Clin.
Chem., 43, 1379-1385.

Katrukha, A., Bereznikova, A., Filatov, V., and Esakova, T.
(1999) Clin. Chem. Lab. Med., 37, 1091-1095.

Katrukha, A., Bereznikova, A., and Pettersson, K. (1999)
Scand. J. Clin. Lab. Invest. (Suppl.), 230, 124-127.
Koshkina, E. V., Krasnosel’skii, M., Fedorovskii, N. M.,
Goriacheva, E. V., Polupan, A. A., Aref’ev, A. A., and
Katrukha, A. G. (2009) Anesteziol. Reanimatol., 42-46.
Adams, J. E., 3rd, Bodor, G. S., Davila-Roman, V. G.,
Delmez, J. A., Apple, E S., Ladenson, J. H., and Jaffe, A.
S. (1993) Circulation, 88, 101-106.

Feng, Y. J., Chen, C., Fallon, J. T, Lai, T., Chen, L.,
Knibbs, D. R., Waters, D. D., and Wu, A. H. (1998) Am. J.
Clin. Pathol., 110, 70-77.

Vaidya, H. C. (1994) J. Clin. Immunoassay, 17, 35-39.
Katrukha, A. G., Bereznikova, A. V., Filatov, V. L., Esakova, T.
V., Kolosova, O. V., Pettersson, K., Lovgren, T., Bulargina, T. V.,
Trifonov, I. R., Gratsiansky, N. A., Pulkki, K., Voipio-Pulkki, L.
M., and Gusev, N. B. (1998) Clin. Chem., 44, 2433-2440.
Filatov, V. L., Katrukha, A. G., Bereznikova, A. V., Esakova,
T. V., Bulargina, T. V., Kolosova, O. V., Severin, E. S., and
Gusev, N. B. (1998) Biochem. Mol. Biol. Int., 45, 1179-1187.
Semenov, A. G., Postnikov, A. B., Tamm, N. N., Seferian,
K. R., Karpova, N. S., Bloshchitsyna, M. N., Koshkina, E.
V., Krasnoselsky, M. 1., Serebryanaya, D. V., and Katrukha,
A. G. (2009) Clin. Chem., 55, 489-498.

Krishnamurti, U., and Steffes, M. W. (2001) Clin. Chem.,
47, 1157-1165.

Clark, P. M. (1999) Ann. Clin. Biochem., 36 (Pt. 5), 541-564.
Ludwig, J. A., and Weinstein, J. N. (2005) Nat. Rev. Cancer,
5, 845-856.

Arthur, J. M., Janech, M. G., Varghese, S. A., Almeida, J.
S., and Powell, T. B. (2008) Contrib. Nephrol., 160, 53-64.
Nakamura, R. M., and Binder, W. L. (1988) Arch. Pathol.
Lab. Med., 112, 869-877.

Ekins, R. (1992) Clin. Chem., 38, 1289-1293.

Shivaraj, G., Prakash, B. D., Sonal, V., Shruthi, K.,
Vinayak, H., and Avinash, M. (2009) Eur. Rev. Med.
Pharmacol. Sci., 13, 341-349.

Cummings, M. C., Lukehart, S. A., Marra, C., Smith, B.
L., Shaffer, J., Demeo, L. R., Castro, C., and McCormack,
W. M. (1996) Sex. Transm. Dis., 23, 366-369.

BIOCHEMISTRY (Moscow) Vol. 75 No. 13 2010

65.
66.
67.
68.
69.
70.

71.

72.

73.

74.
75.
76.
77.

78.

79.
80.
81.
82.

83.

84.
85.
86.
. Smith, G. P. (1985) Science, 228, 1315-1317.
88.
89.
90.

91.

92.

93.

OnCusp

Ex. 1002

1603

Stamm, W. E., Cole, B., Fennell, C., Bonin, P., Armstrong,
A. S., Herrmann, J. E., and Holmes, K. K. (1984) J. Clin.
Microbiol., 19, 399-403.

Black, C. M. (1997) Clin. Microbiol. Rev., 10, 160-184.
Safford, J. W., Abbott, G. G., Craine, M. C., and
MacDonald, R. G. (1991) J. Clin. Pathol., 44, 238-242.
Malomgre, W., and Neumeister, B. (2009) Anal. Bioanal.
Chem., 393, 1443-1451.

Cole, L. A. (2009) Expert Rev. Mol. Diagn., 9, 721-747.
Andrew, S. M., and Titus, J. A. (2001) Curr. Proioc.
Immunol., Unit 2.8, DOI: 10.1002/0471142735.im0208s21,
Online Posting Date: 2001.

Hust, M., Jostock, T., Menzel, C., Voedisch, B., Mohr, A.,
Brenneis, M., Kirsch, M. 1., Meier, D., and Dubel, S.
(2007) BMC Biotechnol., 7, 14.

Nieba, L., Honegger, A., Krebber, C., and Pluckthun, A.
(1997) Protein Eng., 10, 435-444.

Whitlow, M., Bell, B. A., Feng, S. L., Filpula, D.,
Hardman, K. D., Hubert, S. L., Rollence, M. L., Wood, J.
E, Schott, M. E., Milenic, D. E., et al. (1993) Protein Eng.,
6, 989-995.

Jain, M., Kamal, N., and Batra, S. K. (2007) Trends
Biotechnol., 25, 307-316.

Wark, K. L., and Hudson, P. J. (2006) Adv. Drug Deliv. Rev.,
58, 657-670.

Chowdhury, P. S., and Vasmatzis, G. (2003) Meth. Mol.
Biol., 207, 237-254.

Conrad, U., and Scheller, J. (2005) Comb. Chem. High
Throughput Screen., 8, 117-126.

Borrebaeck, C. A., Malmborg, A. C., Furebring, C.,
Michaelsson, A., Ward, S., Danielsson, L., and Ohlin, M.
(1992) Biotechnology (N.Y.), 10, 697-698.

Telleman, P., and Junghans, R. P. (2000) Immunology, 100,
245-251.

Lo, B. K. C. (ed.) (2004) Antibody FEngineering. Methods
and Protocols, Humana Press.

Benhar, 1., and Pastan, 1. (1994) Protein Eng., 7, 1509-1515.
Tachibana, H., Cheng, X. J., Watanabe, K., Takekoshi, M.,
Maeda, F, Aotsuka, S., Kaneda, Y., Takeuchi, T., and
Thara, S. (1999) Clin. Diagn. Lab. Immunol., 6, 383-387.
Tachibana, H., Takekoshi, M., Cheng, X. J., Maeda, F,
Aotsuka, S., and Thara, S. (1999) Am. J. Trop. Med. Hyg.,
60, 35-40.

Wilad, H., Ballagi, A., Bouakaz, L., Gu, Z., and Janson, J.
C. (2001) Protein Expr. Purif., 22, 325-329.

Saviranta, P., Haavisto, T., Rappu, P., Karp, M., and
Lovgren, T. (1998) Bioconj. Chem., 9, 725-735.

Presta, L. G. (2005) J. Allergy Clin. Immunol., 116, 731-736.

Hanes, J., and Pluckthun, A. (1997) Proc. Natl. Acad. Sci.
USA, 94, 4937-4942.

Liu, R., Barrick, J., Szostak, J. W., and Roberts, R. W.
(2000) Meth. Enzymol., 1, 268-293.

Daugherty, P. S., Chen, G., Olsen, M. J., Iverson, B. L.,
and Georgiou, G. (1998) Protein Eng., 11, 825-832.
Georgiou, G., Stathopoulos, C., Daugherty, P. S., Nayak,
A. R., Iverson, B. L., and Curtiss, R., 3rd (1997) Nat.
Biotechnol., 15, 29-34.

Boder, E. T., Midelfort, K. S., and Wittrup, K. D. (2000)
Proc. Natl. Acad. Sci. USA, 97, 10701-10705.

Boder, E. T., and Wittrup, K. D. (1998) Biotechnol. Prog.,
14, 55-62.



13768 of 14295

1604
94.

95.
96.

97.

98.

99.

100.
101.
102.
103.
104.
105.

106.

107.
108.

109.
110.

111

113.

114.
115.

116.
117.
118.
119.

120.
121.

122.

Boder, E. T., and Wittrup, K. D. (1997) Nat. Biotechnol.,
15, 553-557.

Siegel, R. W. (2009) Meth. Mol. Biol., 504, 351-383.
Vaughan, T. J., Williams, A. J., Pritchard, K., Osbourn, J.
K., Pope, A. R., Earnshaw, J. C., McCafferty, J., Hodits,
R. A., Wilton, J., and Johnson, K. S. (1996) Natr.
Biotechnol., 14, 309-314.

Knappik, A., Ge, L., Honegger, A., Pack, P., Fischer, M.,
Wellnhofer, G., Hoess, A., Wolle, J., Pluckthun, A., and
Virnekas, B. (2000) J. Mol. Biol., 296, 57-86.

Luginbuhl, B., Kanyo, Z., Jones, R. M., Fletterick, R. J.,
Prusiner, S. B., Cohen, E E., Williamson, R. A., Burton,
D. R., and Pluckthun, A. (2006) J. Mol. Biol., 363, 75-97.
Krebber, A., Bornhauser, S., Burmester, J., Honegger, A.,
Willuda, J., Bosshard, H. R., and Pluckthun, A. (1997) J.
Immunol. Meth., 201, 35-55.

Tabuchi, I., Soramoto, S., Nemoto, N., and Husimi, Y.
(2001) FEBS Lett., 508, 309-312.

Matsuura, T., and Yomo, T. (2006) J. Biosci. Bioeng., 101,
449-456.

Pluckthun, A., Schaffitzel, C., Hanes, J., and Jermutus, L.
(2000) Adv. Protein Chem., 55, 367-403.

Ulrich, H. D., Patten, P. A., Yang, P. L., Romesberg, F. E.,
and Schultz, P. G. (1995) Proc. Nail. Acad. Sci. USA, 92,
11907-11911.

Levin, A. M., and Weiss, G. A. (2006) Mol. Biosyst.,2,49-57.
Hawkins, R. E., Russell, S. J., and Winter, G. (1992) J.
Mol. Biol., 226, 889-896.

Yang, W. P., Green, K., Pinz-Sweeney, S., Briones, A. T,
Burton, D. R., and Barbas, C. F, 3rd (1995) J. Mol. Biol.,
254, 392-403.

Verma, R., Boleti, E., and George, A. J. (1998) J.
Immunol. Meth., 216, 165-181.

Dimitrov, D. S., and Marks, J. D. (2009) Meth. Mol. Biol.,
525, 1-27.

Dubel, S. (2007) Appl. Microbiol. Biotechnol., 74, 723-729.
Groner, B., Hartmann, C., and Wels, W. (2004) Curr. Mol.
Med., 4, 539-547.

. Stemmer, W. P. C. (1995) Nat. Biotechnol., 13, 549-553.
112.

Lippow, S. M., Wittrup, K. D., and Tidor, B. (2007) Nat.
Biotechnol., 25, 1171-1176.

Crameri, A., Raillard, S. A., Bermudez, E., and Stemmer,
W. P. (1998) Nature, 391, 288-291.

Stemmer, W. P. (1994) Nature, 370, 389-391.

Chodorge, M., Fourage, L., Ravot, G., Jermutus, L., and
Minter, R. (2008) Protein Eng. Des. Sel., 21, 343-351.
Cline, J., Braman, J. C., and Hogrefe, H. H. (1996)
Nucleic Acids Res., 24, 3546-3551.

Hoogenboom, H. R., and Chames, P. (2000) Immunol.
Today, 21, 371-378.

Martineau, P. (2002) Meth. Mol. Biol., 178, 287-294.
Schlapschy, M., Gruber, H., Gresch, O., Schafer, C.,
Renner, C., Pfreundschuh, M., and Skerra, A. (2004)
Protein Eng. Des. Sel., 17, 847-860.

Fujii, 1. (2004) Meth. Mol. Biol., 248, 345-359.

Zahnd, C., Spinelli, S., Luginbuhl, B., Amstutz, P.,
Cambillau, C., and Pluckthun, A. (2004) J. Biol. Chem.,
279, 18870-18877.

Low, N. M., Holliger, P. H., and Winter, G. (1996) J. Mol.
Biol., 260, 359-368.

3. Greener, A., Callahan, M., and Jerpseth, B. (1996) Meth.

Mol. Biol., 57, 375-385.

124

125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.
152.

OnCusp

Ex. 1002

ALTSHULER et al.

. Irving, R. A., Kortt, A. A., and Hudson, P. J. (1996)
Immunotechnology, 2, 127-143.

Lantto, J., Jirholt, P, Barrios, Y., and Ohlin, M. (2002)
Meth. Mol. Biol., 178, 303-316.

Bikbulatova, S. M., Mingazetdinova, S. R., Chemeris, A.
V., and Vakhitov, V. A. (2009) Usp. Sovr. Biol., 129, 323-335.
Pogulis, R. J., Vallejo, A. N., and Pease, L. R. (1996) Meth.
Mol. Biol., 57, 167-176.

Zhao, H., Giver, L., Shao, Z., Affholter, J. A., and Arnold,
FE H. (1998) Nat. Biotechnol., 16, 258-261.
Sivasubramanian, A., Sircar, A., Chaudhury, S., and Gray,
J. J. (2009) Proteins, 74, 497-514.

Barderas, R., Desmet, J., Timmerman, P, Meloen, R., and
Casal, J. 1. (2008) Proc. Natl. Acad. Sci. USA, 105, 9029-9034.
Essen, L. O., and Skerra, A. (1994) J. Mol. Biol., 238, 226-244.
Schiweck, W., and Skerra, A. (1995) Proteins, 23, 561-565.
Marvin, J. S., and Zhu, Z. (2005) Drug Design Reviews-
Online, 2, 419-425.

Teng, S., Michonova-Alexova, E., and Alexov, E. (2008)
Curr. Pharm. Biotechnol., 9, 123-133.

Yue, P, Li, Z., and Moult, J. (2005) J. Mol. Biol., 353,
459-473.

Ng, P. C., and Henikoff, S. (2003) Nucleic Acids Res., 31,
3812-3814.

Ramensky, V., and Sunyaev, S. (2009) Mol. Biol. (Moscow),
43, 286-294.

Sunyaev, S., Ramensky, V., and Bork, P. (2000) Trends
Genet., 16, 198-200.

Sunyaev, S., Ramensky, V., Koch, 1., Lathe, W., 3rd,
Kondrashov, A. S., and Bork, P. (2001) Hum. Mol. Genet.,
10, 591-597.

Ramensky, V., Bork, P, and Sunyaev, S. (2002) Nucleic
Acids Res., 30, 3894-3900.

Bromberg, Y., and Rost, B. (2007) Nucleic Acids Res., 35,
3823-3835.

Schymkowitz, J. W., Rousseau, F., Martins, 1. C.,
Ferkinghoff-Borg, J., Stricher, E, and Serrano, L. (2005)
Proc. Natl. Acad. Sci. USA, 102, 10147-10152.

Teng, S., Madej, T., Panchenko, A., and Alexov, E. (2009)
Biophys. J., 96, 2178-2188.

Brooks, B. R., Bruccoleri, R. E., Olafson, B. D., States, D.
J., Swaminathan, S., and Karplus, M. (1983) J. Comput.
Chem., 4, 187-217.

Boas, E E., and Harbury, P. B. (2008) J. Mol. Biol., 380,
415-424.

Reumers, J., Schymkowitz, J., Ferkinghoff-Borg, J.,
Stricher, F., Serrano, L., and Rousseau, E (2005) Nucleic
Acids Res., 33, D527-532.

Karchin, R., Diekhans, M., Kelly, L., Thomas, D. J.,
Pieper, U., Eswar, N., Haussler, D., and Sali, A. (2005)
Bioinformatics, 21, 2814-2820.

Capriotti, E., Fariselli, P., and Casadio, R. (2005) Nucleic
Acids Res., 33, W306-310.

Dehouck, Y., Grosfils, A., Folch, B., Gilis, D., Bogaerts,
P., and Rooman, M. (2009) Bioinformatics, 25, 2537-2543.
Lefranc, M. P, Pommie, C., Ruiz, M., Giudicelli, V.,
Foulquier, E., Truong, L., Thouvenin-Contet, V., and
Lefranc, G. (2003) Dev. Comp. Immunol., 27, 55-77.
Chowdhury, P. S. (2002) Meth. Mol. Biol., 178, 269-285.
Yau, K. Y., Dubuc, G., Li, S., Hirama, T., Mackenzie, C.
R., Jermutus, L., Hall, J. C., and Tanha, J. (2005) J.
Immunol. Meth., 297, 213-224.

BIOCHEMISTRY (Moscow) Vol. 75 No. 13 2010



13769 of 14295

153.
154.
155.
156.
157.
158.

159.
160.

161.

162.
163.

164.
165.
166.
167.
168.
169.

170.
171.

172.

173.

174.
175.
176.

177.
178.

179.
180.
181.

182.

GENERATION OF RECOMBINANT ANTIBODIES WITH INCREASED AFFINITY

Chowdhury, P. S., and Pastan, 1. (1999) Nat. Biotechnol.,
17, 568-572.

Marvin, J. S., and Lowman, H. B. (2003) Biochemistry, 42,
7077-7083.

Selzer, T., Albeck, S., and Schreiber, G. (2000) Nat. Struct.
Biol., 7, 537-541.

Chugunov, A. (2007) URL: http://biomolecula.ru/content/
189.

Chugunov, A. (2008) URL: http://biomolecula.ru/content/
264.

Guo, J. T., Ellrott, K., and Xu, Y. (2008) Meth. Mol. Biol.,
413, 3-42.

Xu, J., Jiao, E, and Yu, L. (2008) Meth. Mol. Biol., 413, 91-121.
Eswar, N., Webb, B., Marti-Renom, M. A.,
Madhusudhan, M. S., Eramian, D., Shen, M. Y., Pieper,
U., and Sali, A. (2007) Curr. Protoc. Protein Sci., Published
Online 2007 in Wiley Interscience, Unit 2.9.1-2.9.31,
DOI: 10.1002/0471140864.ps0209s50.

Schwede, T., Kopp, J., Guex, N., and Peitsch, M. C.
(2003) Nucleic Acids Res., 31, 3381-3385.

Zhang, Y. (2008) BMC Biovinformatics, 9, 40.

Bates, P. A., Kelley, L. A., MacCallum, R. M., and
Sternberg, M. J. (2001) Proteins, Suppl. 5, 39-46.
Lambert, C., Leonard, N., de Bolle, X., and Depiereux, E.
(2002) Bioinformatics, 18, 1250-1256.

Kelley, L. A., and Sternberg, M. J. (2009) Nat. Protoc., 4,
363-371.

Lund, O., Frimand, K., Gorodkin, J., Bohr, H., Bohr, J.,
Hansen, J., and Brunak, S. (1997) Protein Eng., 10, 1241-1248.
Qian, B., Raman, S., Das, R., Bradley, P., McCoy, A. J.,
Read, R. J., and Baker, D. (2007) Nature, 450, 259-264.
Zhang, Y., and Skolnick, J. (2004) Proc. Natl. Acad. Sci.
USA, 101, 7594-7599.

Martin, A. C. R., and Allen, J. (2007) Bioinformatics Tools for
Antibody Engineering, in Handbook of Therapeutic Antibodies.
Wu, T. T., and Kabat, E. A. (1970) J. Exp. Med., 132, 211-250.
Al-Lazikani, B., Lesk, A. M., and Chothia, C. (1997) J.
Mol. Biol., 273, 927-948.

Chothia, C., and Lesk, A. M. (1987) J. Mol. Biol., 196,
901-917.

Chothia, C., Lesk, A. M., Tramontano, A., Levitt, M.,
Smith-Gill, S. J., Air, G., Sheriff, S., Padlan, E. A.,
Davies, D., and Tulip, W. R. (1989) Nature, 342, 877-883.
Martin, A. C., Cheetham, J. C., and Rees, A. R. (1989)
Proc. Natl. Acad. Sci. USA, 86, 9268-9272.

Honegger, A., and Pluckthun, A. (2001) J. Mol. Biol., 309,
657-670.

MacCallum, R. M., Martin, A. C., and Thornton, J. M.
(1996) J. Mol. Biol., 262, 732-745.

Bruccoleri, R. E. (2000) Meth. Mol. Biol., 143, 247-264.
Martin, A. C., Cheetham, J. C., and Rees, A. R. (1991)
Meth. Enzymol., 203, 121-153.

Whitelegg, N. R., and Rees, A. R. (2000) Protein Eng., 13,
819-824.

Whitelegg, N., and Rees, A. R. (2004) Meth. Mol. Biol.,
248, 51-91.

Marcatili, P., Rosi, A., and Tramontano, A. (2008)
Bioinformatics, 24, 1953-1954.

Sircar, A., Kim, E. T., and Gray, J. J. (2009) Nucleic Acids
Res., 37, W474-479.

3. Wiehe, K., Peterson, M. W., Pierce, B., Mintseris, J., and

Weng, Z. (2008) Meth. Mol. Biol., 413, 283-314.

BIOCHEMISTRY (Moscow) Vol. 75 No. 13 2010

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.
197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.
208.

209.

210.

211.

212.

213.

OnCusp

Ex. 1002

1605

Comeau, S. R., Gatchell, D. W,, Vajda, S., and Camacho,
C. J. (2004) Bioinformatics, 20, 45-50.

Sternberg, M. J., Gabb, H. A., Jackson, R. M., and
Moont, G. (2000) Meth. Mol. Biol., 143, 399-415.
Chaudhury, S., and Gray, J. J. (2008) J. Mol. Biol., 381,
1068-1087.

Goodsell, D. S., Morris, G. M., and Olson, A. J. (1996) J.
Mol. Recognit., 9, 1-5.

Ewing, T. J., Makino, S., Skillman, A. G., and Kuntz, I.
D. (2001) J. Comput. Aided Mol. Des., 15, 411-428.

Rarey, M., Kramer, B., Lengauer, T., and Klebe, G. (1996)
J. Mol. Biol., 261, 470-489.

Halgren, T. A., Murphy, R. B., Friesner, R. A., Beard, H.
S., Frye, L. L., Pollard, W. T., and Banks, J. L. (2004) J.
Med. Chem., 47, 1750-1759.

Verdonk, M. L., Cole, J. C., Hartshorn, M. J., Murray, C.
W., and Taylor, R. D. (2003) Proteins, 52, 609-623.
Dominguez, C., Boelens, R., and Bonvin, A. M. (2003) J.
Am. Chem. Soc., 125, 1731-1737.

Totrov, M., and Abagyan, R. (1997) Proteins, Suppl. 1,
215-220.

Wriggers, W., and Birmanns, S. (2001) J. Struct. Biol., 133,
193-202.

Sousa, S. E, Fernandes, P. A., and Ramos, M. J. (2006)
Proteins, 65, 15-26.

Skerra, A. (2000) J. Mol. Recognit., 13, 167-187.

Sidhu, S. S., Li, B., Chen, Y., Fellouse, E A., Eigenbrot,
C., and Fuh, G. (2004) J. Mol. Biol., 338, 299-310.
Bostrom, J., Lee, C. V., Haber, L., and Fuh, G. (2009)
Meth. Mol. Biol., 525, 353-376.

Lee, C.V, Liang, W. C., Dennis, M. S., Eigenbrot, C., Sidhu,
S. S., and Fuh, G. (2004) J. Mol. Biol., 340, 1073-1093.
Rajpal, A., Beyaz, N., Haber, L., Cappuccilli, G., Yee, H.,
Bhatt, R. R., Takeuchi, T., Lerner, R. A., and Crea, R.
(2005) Proc. Natl. Acad. Sci. USA, 102, 8466-8471.
Schier, R., Balint, R. E, McCall, A., Apell, G., Larrick, J.
W., and Marks, J. D. (1996) Gene, 169, 147-155.

Brorson, K., Thompson, C., Wei, G., Krasnokutsky, M.,
and Stein, K. E. (1999) J. Immunol., 163, 6694-6701.
Jackson, T., Morris, B. A., Martin, A. C., Lewis, D. E, and
Sanders, P. G. (1992) Protein Eng., 5, 343-350.

Clark, L. A., Boriack-Sjodin, P. A., Eldredge, J., Fitch, C.,
Friedman, B., Hanf, K. J., Jarpe, M., Liparoto, S. E, Li, Y.,
Lugovskoy, A., Miller, S., Rushe, M., Sherman, W., Simon,
K., and van Vlijmen, H. (2006) Protein Sci., 15, 949-960.
Liu, Y., and Kuhlman, B. (2006) Nucleic Acids Res., 34,
W235-238.

Yuan, L., Kurek, I., English, J., and Keenan, R. (2005)
Microbiol. Mol. Biol. Rev., 69, 373-392.

Wells, J. A. (1990) Biochemistry, 29, 8509-8517.
Riechmann, L., and Weill, M. (1993) Biochemistry, 32,
8848-8855.

Foote, J., and Winter, G. (1992) J. Mol. Biol., 224, 487-499.
Schier, R., McCall, A., Adams, G. P, Marshall, K. W,,
Merritt, H., Yim, M., Crawford, R. S., Weiner, L. M., Marks,
C., and Marks, J. D. (1996) J. Mol. Biol., 263, 551-567.
Chen, C., Roberts, V. A., and Rittenberg, M. B. (1992) J.
Exp. Med., 176, 855-866.

Gustchina, E., Louis, J. M., Frisch, C., Ylera, FE, Lechner, A.,
Bewley, C. A., and Clore, G. M. (2009) Virology, 393, 112-119.
Hanes, J., Schaffitzel, C., Knappik, A., and Pluckthun, A.
(2000) Nat. Biotechnol., 18, 1287-1292.



OnCusp
13770 of 14295 Ex. 1002

b Heavy chain

region

G molecule. a) General scheme. The {gG molecule consists of two light chains (LC) and two
ble domain (V) ) and a constant domain (C; 1), and each HC consists of ane variable domain
ents are recognized in the [gG structure: the antigen-binding Fab-fragment and the Fo-
fragment performing effector functions. The Ig structure is stabilized by disulfide bonds (marked with red lines) connecting LC and HC and
also linking HC to each other. There are disulfide bonds inside each domain. b} Interaction between an antigen and the antibody Fab-frag-
ment (three-dimensional structure of Fab-fragment {rom PDB, code 1CFN). The Fab-fragment includes LC and the HC N-terminal regi
including Vi and Cil domains. Bach Fab-fragment contains the antigen binding site {paratope) located in the region of heavy and light ¢
variable domains. CDR loops are marked with red color. ¢} The antigen-bind te structure (three-dimensional structure of Fab-fragment
from PDRB, code 1CFN). The antigen-binding site of each ts of amino acid residues of six hypervariable loops (CDR-
2) located on surface of the LC and HC variable dom able loops are marked with color (L1-3 are the LC CDR loops
own in the order of their location in the amino acid sequence; H1-3 are the HC CBR loops).

Fig. 1. {E. P Altshuler et al.) Structure of the Ig
heavy chains (HC). Each LC consisis of a vari
{Vy) and three constant domains (Cyl-3). Two frag

S

immobilized

antigen
Fig. 3. (E. P. Alishuler ot al.) Increasing antibody affinity using the phage display method. A library of 10%-10° variants of antibody fragments
(usually antibody scFv-fragments are used) exposed onx t
Se i ing steps remove low affinity phage particles {2), and

the i variants of antibody
high a
bodies. Affinity o

using the mutage

/i cells (4) for generation of a library enriched
rele is repeated from two to four times (5) until dominatic fthe frac
ted antibodies can be further increased by isciation of their genes from pha i {6} and creation of new vart
method (7). The resulting genes are cloned into plasmids {R), which are used for transformation of £. cofi cells (8); this
ds a new librz 2nts exposed on the surface of phage p 5 {9); th i
subsequent incre tv. The use of phage display results in ction of high affinity antibodies, and their genes can be iselated from
phage particies (6) for subsequent cloning and expression {(adapted from [117]).

fied by in g F
h the antigen. 1
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nBe H- u aBe L-uenu, coeamMHerHbie IMCYILPHAHBIMY cBA3AMU. Kaxnan uensb
COHEPXHUT OT 2 N0 5 TOMOJIOTHYHBIX Y4aCTKOB, COCTOSILUMX NPHMEPHO H3
110 ocTaTKOB aMMHOKHKCIAOT M MMEIOLMX CXONHYIO IPOCTPAHCTBEHHYIO opra-
HU33ALMIO. DT y4acTKH 06pa3yloT KOMIIAKTHBIE, OTHOCHUTENEHO H3OJHPOBaH-
Hble TIPOCTPaHCTBEHHBIE CTPYKTYPhI, CKPEIUICHHBIEe AUCYNbbUIHON CBA3BIO, U
061a1a10T aBTOHOMHBIMM QYHKIUAMHA. TakHe CTPYKTYPHI Ha3bIBAIOT JOMEHAMH
(puc. 41).

Bo Bcex uengx Jiduib N-KOHLEBOR toMeEH MMEET OTHOUIEHUE K paclo3Ha-
BAHMIO aHTHreHa. DTO CBA3aHO C TE€M, YTO LENH HHAUBHIYANBHBIX MOJEKYN
HMMYHOTIOGYIMHOB, KaK NMPaBWIo, OTNMYAIOTCA MEpBUYHON CTPYKTYPO#H naH-
HOTO ZloMeHa (OTcIoNa ero Ha3BaHue — BapuabenbHbI, win V-aoMeH). Takan
CTPYKTypa sIBASIETCS OCHOBOM Nl (POPMHUPOBAHHA aHTHUTCHCBA3BIBAIOLIIMX
Yy4aCTKOB ¢ WHIMBHIAYAIbHOM, CHJIbHO BApbHPYIOINEA OT MONEKY/Ibl K MOJIEKY-
Je cneldUIHOCTBIO. DTH y9aCcTKU obpa3yloTCsl B pe3ynbTaTe KoMOMHHPOBa-
Hus V-nomeHos H- u L-ueneit. CTpyKTypa OCTANbHEIX XOMEHOB MOCTOsSHHA B
MOJIEKYJIaX KOHKPETHBIX THIIOB, MO3TOMY OHM Ha3bIBalOTCSl KOHCTAHTHBIMM,
wiu C-nomeHamMu. B L-uenax conepxurcsa onuH C-nomMeH, B H-nensx — 3—
4 C-nomeHa. C C-gomMeHaMH CBSI3aHbI HEKOTOPhIE PYHKUMH HMMYHOTNoGynu~
HOB, HE HMEIOIIAX OTHOIICHUA K PAacmo3HaBaHMIO aHTMIEHOB: B3aHMoaeicT-
BUE C pelenTopaMi KIeTOoK, aKTHBALIUA KOMIDIEMEHTa W Ip.

Tlpu peficTBMH HAa MONEKYNIBl HMMYHOTNOOYNTHHOB MamauHa MOJIEKYNH
pacuieruisiores ¢ obpaszosaHuem 18yx ¢pparmeHToB — Fab (antigen-binding) n
onHoro Fc (cristallizable). ITepesiii ¢pparMeHT COIEPXMT BCIO NETKYIO Lielb, V-
nomeH ¥ nepsbiii C-gomeH H-1ienm; Fc-dparMenTt BKIIOYaeT octaibHbie C-
nomedsl H-ueneit. Ilpu Bo3nmeiticTBHM nernciHa pa3peis H-neneit npoucxogur
6nmwxke Kk C-koHuy. OO6pasyoinHecss aHTUreHCBA3bIBAOWHEe PparMeHTsl He-
cKoJibKo Oofbllie mo pasMepam, 4eM Fab-¢gparMeHTbl, 1 coeMUHEHBI AHCYIb-
dunHoii cBa3bio. OHU o6o3HayaloTcea Kak F(ab’)2-dparmendtsl. IlencuHoBbIi
Fc'-dparMeHT xopo4e NamanHosoro Fc-dparmeHra.

Crpoerue C-pomeHa L-pencil obyclioBiuBaeT NPHHALIEKHOCTh 3THX
Lene# ogHoOMy H3 IBYX M30THIIOB — K M A. CTpoeHHEe KOHCTAHTHBIX YMAaCTKOB
H-neneif onpenelisieT HATHYHE HECKONBKUX HW3OTHIIOB 3THX MOJIEKYN, KOTO-
pble MepBOHAYANbHO ObUIH HIEHTHOUIIMPOBAHEI CEPOIOTHYECKH (C MOMOIIBIO
a”turen). CyuiecTByeT 5 oCHOBHBIX M3oTHNoB H-ueneit — p, y, a, 8 u . Kax-
Jiast MOJIEKYJIa MOXET CONEepXaTh LeNH JIMUIb ONHOro U30THIA. B 3aBHCHMOCTH
oT pasHoBuaHocTe H-LleneH pa3nuyalor 5 oCHOBHBIX KJIacCOB HMMYHOINOGY-
auHoB: IgM, IgG, IgA, IgD u IgE (natuHckue 6yKBbI B 0603HAYEHHH KJIACCOB
HMMYHOIJIO6YIHHOB COOTBETCTBYIOT IpeueckMM GykBam B oGo3HaueHuu H-
iieneit). Ha ocHoBe Gosiee TOHKHX pa3sauyuii aMHHOKHCIOTHOI nociegoBa-
teasHocTH H-ueneit cpeau IgG souiensior noakiaccel (cybrunnt) IgGl, IgG2,
1gG3 u IgG4 (v muueii IgGl, I1gG2a, IgG2b, 1gG3), cpemu IgA — IgAl u
IgA2. UMMyHorno6yauHbI Bcex KJIACCOB MOTYT oTHocuThkes K K- wiu L-tumny
B 3aBHCHMOCTH OT NPUCYTCTBUA B HMX COCTaBe K- WIH A-ueneil. ¥ yemoseka
cooTHollleHye K- u L-Tunos uMMmyHorno6ynuHoB cocrasnser 3 : 2.

JlaHHBIE O CBOMCTBAX MMMYHOMIOOYIMHOB Pa3HbIX KJIACCOB M MOAKJIACCOB
H UX collepXaHUH B ChIBOPOTKE KPOBH IpencTaBieHb! B Tabn. 38. Kax yxe or-
Meqajoch, JOMEHbI MMMYHOrNoGYJIHHOB BechbMa CXOMAHBI IO NMPOCTPAHCTBEH-
Ho#l oprauuzauuu. OHH MpeacTaBnaioT coboif KoMiakTHbie IMobyisl, obGpa-
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Fig.42. Structure of immunoglobulin domains.

The folding pattern of polypeptide chain -layers in variable (V) and constant (C) domains is shown. Letters
designate the arrangement order of the chain regions ("stripes") in a molecule (from the N- to C-terminus, also marked in
the diagram). The open and shaded bars relate to two different -layers placed opposite each other. S-S is an intra-domain

disulfide bond. Note the two bands C' and C" which are present in the V-domain, but are absent in the C-domain.

[...] by two B-layers which are formed by fragments of a Z-folded polypeptide chain (C-domains
comprise 4 fragments on one side and 3 fragments on the other side, and V-domains comprise 4
fragments). In the center of this two-layer structure there is a disulfide bond. In the domains, the layers
consisting of 4 and 3 fragments are oriented opposite each other (rotated to 1802 relative to each
other). The layers in the H- and L-chain domains adjacent to each other are also oriented opposite each
other. C-domains in H- and L-chains are in contact through the hydrophobic surfaces of the layers
formed by four fragments. The structure of the V- and C-domains is schematically shown in Fig. 42.

V-domains. Antigen-binding sites. V-domains contain 4 regions (occupying a large part of the
domain) having a relatively constant structure (V-domain framework), and 3 regions with a very high
variability between individual molecules (hypervariable regions). Positions of these regions slightly vary
in different chains and roughly correspond to amino acid residues 28-36, 49-68, and 92-103. Since
these regions are very important in the recognition and binding of the antigen, they are also called
complementarity-determining regions (CDR).

V-domains of the H chain are identical for all immunoglobulin classes.

11188332-1
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Fig. 43. IgM pentamer structure
Black ovals are domains; rectangular protrusions are carbohydrate chains; lines connecting IgM monomers are

intermolecular disulfide bonds. Jis a joining chain (see page 177).

Depending on the framework structure, these domains are divided into three subgroups, V-
domains of k-chains — into 3 subgroups and A-chains — into 5 subgroups. The framework sequence of
V-domains is very conservative. The homology between V-domains within one subgroup is 85-90%.

In the spatial structure of the V-domain, variable sequences are localized within the bending
areas of the polypeptide chain directed opposite to C-domains, towards the corresponding regions of
the V-domain of the other type chain (i.e. CDRs of H- and L-chains are directed towards each other),
thus forming a hydrophilic channel corresponding to an antigen-binding site (active center) of
antibodies. It is a cavity that, according to electron-microscopy data, has a length of about 6 nm and a
diameter of 1.2-1.5 nm. The surface area contacting with an antigen is 7.2 nm?.

The antigen-binding site is formed by spatially separated residues of the H- and L-chains (see
Fig. 41). The structure of the site consists of hypervariable regions of V-domains, but not completely:
the surface of the antigen-binding site occupies only about 30% of the CDR surface. The structure of
the antigen-binding [...]

[...] affinity. The method is based on the use of a hapten (a low-molecular weight compound
which binds to the active center of the antibody) that, while interacting with the antibody, is capable
of forming a covalent bond with it and that, in addition, bears a label allowing the detection of this
binding. Later, many details of the structure of the antibody active sites and their interaction with

antigens were studied by using X-ray analysis. The antigen-binding capacity of V-domains of H- and,

11188332-1
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especially, L-chains, taken separately, is significantly less pronounced compared to the active center
formed by their combination. Since monomer immunoglobulin molecules have two pairs of H- and L-
chains, they form two antigen-binding sites. This is clearly demonstrated by electron microscopy where
visible ring structures are formed when an antibody binds to bifunctional molecules.

Although the structures of V-domains and binding sites are, in general, the same, variations in
the amino acids involved in the formation of the antigen-binding cavity leads to a change in the fine
details of its configuration. This is the basis of a huge variability of this part of immunoglobulin
molecules, due to which almost every individual molecule of immunoglobulin-antibody is unique by its
specificity for binding an antigen. Biological basis of the formation of this variability is discussed below.

Idiotype and allotype. A reflection of the structural diversity of the antigen-binding site of
immunoglobulin-antibodies is their idiotypic diversity. When antibodies are considered as molecules
with antigenic properties, it is natural to assume that the antigenic specificity of their variable regions
will be almost unique. Antigenic sites, which are epitopes localized in variable regions, are called
idiotopes, and the corresponding antigenic immunoglobulin types are called idiotypes. Some idiotypes
are common to almost all antibodies of a certain specificity, produced by the body of genetically
homogeneous animals. This is, for example, idiotype T15 inherent in anti-phosphorylcholine antibodies
produced in mice C57DL/6. Specific antibodies have repeated (cross-reacting, or general, idiotypes)
and so-called specific idiotypes. Common idiotypes are typical for antibodies to prevalent epitopes, for
example, IdX which is idiotype of antibodies to dextran in mice having allele IgH?. Specific idiotypes are
unique markers of antibodies. The active center of antibodies to some idiotypes reproduces the spatial
structure of the antigen to which the antibodies bearing this idiotype are directed; such active sites are
referred to as internal antigen image. Anti-idiotypic antibodies play an important role in the regulation
of humoral immune response (see Section 4.2.2).

Genetically determined variability of the constant domains or framework regions of V-domains

becomes apparent in the variation of immunoglobulin antigenic properties, designated as an allotype.

L]

11188332-1
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p.23

[...]

However, sometimes almost the same spatial structure can provide completely different
functions. Thus, one (cytochron) of the three proteins depicted in Fig. 1-4, which are similar in their
“rough” spatial structure binds an electron, the other (hemerythrin) binds oxygen (these functions are
slightly similar - both are included in the oxidative reaction chain), and the third (virus envelope
protein) binds much larger molecules - RNA, as well as other enveloped proteins.

As already mentioned, the structure of a protein determines its function.

Is the opposite true, that is, does the function of a protein determine its structure? Some partial
correlations are also traced here, but, in general, such a decisive influence of the function can be traced
only at a very rough level — a level determined by the “environment” of protein functions. Thus,
proteins that have a structural function - for example, those that make up hair or fibrils - are usually
fibrillar; receptors are membrane proteins, etc. But often this is completely wrong at the level of
protein architecture, i.e. at the level of its internal structure. For example, two serine proteases
(chymotrypsin and subtilisin) have the same catalytic function and even almost the same specificity,
while having completely different (see Fig. 1-5) internal structure of the globules [these proteins are
similar to each other not more than a seal is similar to a swimming beetle): only their (proteins) “fins”,
i.e. their active centers, including half a dozen amino acid residues from a couple of hundred chain
links, are designed in the same way, and everything else is different]. Moreover, there are differently
structured active centers that perform the same work (for example, in serine proteases, on the one
hand, and metalloproteases, on the other).

So, a number of examples show that the function of a protein does not determine its spatial
structure. But, having said this, one must keep in mind the scale. If the molecule being treated is large,
almost the entire protein can interact with it, and then almost its entire form is important for its
function. If the molecule treated by the protein is small (which happens more often), then it is the
small-scale details of a small portion of the protein surface that determine its function, and the rest of
its body only maintains these critical details. The latter means that the main task of most of the protein
chain is to build a solid foundation for the active center. In other words, the specificity of the function

of a protein implies its hardness.

11188332-1
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Inner sense: Emphasizing the non-trivial and piquant facts of the performance of one function
with proteins of completely different architecture, and the performance of different functions with

architecturally similar proteins, one should not forget....

11188332-1
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(LP1) y 42 del Reglamento de la Ley de la Propiedad Industrial (RLPI), se le comunica lo siguiente:

El examen fue realizado en base a los siguientes documentos de la solicitud:
Descripcion: Paginas 1 a 103, como originalmente fueron presentadas.

Reivindicaciones: No. 1 a 62, como fue presentada en su escrito con folio No. MX/E/2021/083349 de fecha 18 de noviembre
de 2021, que da respuesta al oficio de requisitos No. 82908 de fecha 07 de septiembre de 2021.

Figuras: No. 1 a 16 (1/29-29/29), como originalmente fueron presentadas.

Listado de secuencias: SEQ ID NO: 1 a 86, como originalmente fueron presentadas.

1. Respecto de los argumentos presentados por el solicitante.

El solicitante presenta en su escrito con folio No. MX/E/2021/083349 de fecha 18 de noviembre de 2021, que da respuesta

al oficio de requisitos No. 82908 de fecha 07 de septiembre de 2021, las reivindicaciones 1 a 62; asi como argumentos para
poner de manifiesto la claridad de la materia reclamada y documentos solicitados.

Se le informa al solicitante que han sido consideradas las modificaciones al capitulo reivindicatorio, asi como los argumentos
presentados. Se continlda con el examen de fondo.
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2. Respecto a las reivindicaciones.

Las objeciones que se exponen a continuacion concernientes a las reivindicaciones, son hechas bajo el supuesto de los
articulos 47 fraccién Il de la LPIy 29 del RLPL.

e Sele comunica al solicitante que la reivindicacion 1 no es concisa y carece de suficiencia en la descripcién, debido
a que dicha reivindicacién intenta reclamar una amplia gama de anticuerpos definidos porque comprenden la
CDRL1, CDRL2 y CDRL3 en cualquier combinacidn seleccionada del grupo que consiste en las combinaciones de las
secuencias de aminodcidos reivindicadas y la CDRH1, CDRH2 y CDRH3 en cualquier combinacidn seleccionada del
grupo gue consiste en las combinaciones de las secuencias de aminodcidos reivindicadas. Sin embargo, derivado
de la descripcién originalmente presentada no resulta creible que cualquier combinacién de CDRL1, CDRL2,
CDRL3 y CDRH1, CDRH2, CDRH3 resulten con el mismo efecto técnico. Lo mismo aplica para la reivindicacién 5,
que intenta reclamar cualguier regién variable de cadena ligera seleccionada del grupo que consiste en las
siguientes regiones variables (1) a (4) v cualquier regién variable de cadena pesada seleccionada del grupo que
consiste en las siguientes regiones variables (5) a (9).

e Ademas de lo anterior, se le comunica al solicitante que la reivindicacién 5 no son concisas y carecen de suficiencia
en la descripcién, donde hacen referencia a los incisos (3), (4), (8) y (9). Lo anterior, debido a que, derivado de la
descripcidn originalmente presentada no resulta creible gue una secuencia de aminodcidos gue tiene una
homologia de secuencia de por lo menos 95% o mds con la secuencia de una regién marco diferente en cada
secuencia CDR en las secuencias de aminodcidos reivindicadas; é una secuencia de aminodcidos que comprende
una eliminacién, sustitucién o adicién de uno o varios aminoacidos en la secuencia de una regién marco diferente
en cada secuencia CDR en las secuencias de aminoacidos reivindicadas RESULTE CON EL MISMO EFECTO TECNICO.

e Lasreivindicaciones 53, 54 y 55 presentan problemas de claridad, donde hacen referencia a los términos H01L02,
HO02L02 v HO4L02, respectivamente, debido a que dichos términos son una designacidn interna del laboratorio,
por lo cual deberd cambiarlos por el término Ab.

3. Estado de la técnica.

Al determinar el estado de la técnica de acuerdo a lo establecido en los articulos 12 fraccién Il y 17 de la LPI se encontré el
documento:

D1. CORADA M ET AL, "Monoclonal antibodies directed to different regions of vascular endothelial cadherin
extracellular domain affect adhesion and clustering of the protein and modulate endothelial permeability",
BLOOD, vol. 97, no. 6, 15 de marzo de 2001, paginas 1679-1684.

DIVULGA: anticuerpos monoclonales dirigidos a diferentes regiones del dominio extracelular de cadherina
endotelial vascular que afectan la adhesion y el agrupamiento de la proteina y modulan la permeabilidad
endotelial. Tres anticuerpos monoclonales (Cad 5, BV6, BV9) pudieron aumentar la permeabilidad paracelular,
inhibir la reorganizacién de VE-adherina y bloquear la angiogénesis in vitro. D1 divulga estudios de mapeo de
epitopos que muestran que los anticuerpos anti-CDH se unen a un fragmento recombinante que abarca los
dominios extracelulares yuxtamembrana EC3 (todo el documento).
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4. Respecto de la actividad inventiva.

Las objeciones que se exponen a continuacion son concernientes a la actividad inventiva, las cuales se hacen de acuerdo a
lo establecido en los articulos 12 fraccién Ill, y 16 de la LPI.

El problema técnico planteado por el solicitante es proporcionar anticuerpos alternativos anti-CDH6.

El solicitante propone como solucion al problema técnico planteado anticuerpos con las secuencias de aminodcidos
reivindicadas.

Se le comunica al solicitante la reivindicacion 1, y sus reivindicaciones dependientes 2-52 y 56-62 reclaman una amplia gama
de anticuerpos, y derivado de la descripcién originalmente presentada no_resulta creible que cualquier anticuerpo
reivindicado resulte con el mismo efecto técnico, por lo cual, , en ausencia de resultados técnicos de laboratorio, las
distintas combinaciones de CDRs y secuencia VH y VL reivindicadas solo pueden considerase como alternativas arbitrarias
gue un técnico en la materia puede realizar, particularmente tomando en consideracién los conocimientos del documento
D1, que divulga anticuerpos monoclonales dirigidos a diferentes regiones del dominio extracelular de cadherina endotelial
vascular que afectan la adhesién y el agrupamiento de la proteina y modulan la permeabilidad endotelial. Tres anticuerpos
monoclonales (Cad 5, BV6, BV9) pudieron aumentar la permeabilidad paracelular, inhibir la reorganizacién de VE-adherina
y bloquear la angiogénesis in vitro. D1 divulga estudios de mapeo de epitopos que muestran que los anticuerpos anti-CDH
se unen a un fragmento recombinante que abarca los dominios extracelulares yuxtamembrana EC3.

Se le comunica al solicitante que, de conformidad con la descripcién originalmente presentada, los cuatro anticuerpos anti-
CDH6 humanizados, de la presente solicitud, es decir: (1) el anticuerpo HO1L02 que comprende una regién variable de
cadena ligera (VL) de SEQID NO: 61y una regién variable de cadena pesada (VH) de SEQ ID NO: 69, (2) el anticuerpo H02L02
que comprende una VL de SEQ ID NO: 61 y una VH de SEQ ID NO: 73, (3) el anticuerpo HO2L03 que comprende una VL de
SEQ ID NO: 65 y una VH de SEQ ID NO: 73 y (4) el anticuerpo H04L02 que comprende una VL de SEQ ID NO: 61 y una VH de
SEQ ID NO: 77 tienen el mismo efecto técnico de unirse especificamente al epitope EC3.

Por lo anterior, se le comunica al solicitante que no es posible reconocer a la materia de las reivindicaciones 1-52 y 56-62
una actividad inventiva de acuerdo a lo establecido en los articulos 12 fraccién Ill, y 16 de la LPI.

Se le requiere al solicitante hacer las aclaraciones correspondientes con respecto a la actividad inventiva de su invencién y
realizar las modificaciones correspondientes a la materia del capitulo reivindicatorio.

Las aclaraciones o modificaciones realizadas ya sea en la descripcién, en los dibujos y/o en las reivindicaciones, no deberan
contener materia adicional con mayor alcance que la materia presentada originalmente en la solicitud y/o elementos que
den soporte a reivindicaciones adicionales, de tal manera que se cumpla con lo establecido en el articulo 55 BIS LPI.

Asimismo, debera efectuar el pago que establece la tarifa vigente y exhibir el comprobante correspondiente.

Para que satisfaga estos requisitos, se le concede un plazo de dos meses contados a partir del dia siguiente a la fecha en
que se le notifique el presente oficio, apercibido que de no cumplir este requerimiento en el plazo sefialado se considerard
abandonada su solicitud de Patente de conformidad con lo dispuesto por los arts. 55 y 58 de la Ley de la Propiedad
Industrial.
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El presente oficio corresponde al segundo requerimiento de examen de fondo, el cual se emite, ademds de lo
fundamentado anteriormente, conforme al articulo 13 del Acuerdo por el que se establecen Reglas y Criterios para la
resolucién de diversos tramites ante el Instituto Mexicano de la Propiedad industrial, publicado en el Diario Oficial de la
Federacién el dia 9 de agosto de 2004.

Por lo anterior, la presente resolucidn se emite con fundamento en lo dispuesto por los articulos 52 fracciones | y XIX, 9y
10 de la Ley Federal de Proteccién a la Propiedad Industrial; articulos 12, 32 fraccién V inciso a) sub inciso ii) segundo guion,
42 y 129 fracciones |, II, 1ll, IV y VI del Reglamento del Instituto Mexicano de la Propiedad Industrial; articulos 19, 32, 52
fraccién Vinciso a) sub inciso ii) segundo guion, 16 fracciones |, 11, Ill, IV y VI y 30 del Estatuto Organico del Instituto Mexicano
de la Propiedad Industrial; 12, 32, 52 fracciones VIl y XV y penultimo parrafo del Acuerdo Delegatorio de Facultades del
Instituto Mexicano de la Propiedad Industrial.

El presente documento electrénico ha sido firmado mediante el uso de la firma electrénica avanzada por el servidor publico
competente, amparada por un certificado digital vigente a la fecha de su elaboracién, y es vélido de conformidad con lo
dispuesto en los articulos 7 y 9 fraccién | de la Ley de Firma Electrénica Avanzada y articulo 12 de su Reglamento.

El presente documento electrénico, su integridad y autoria, se podré comprobar en www. gob.mx/imal.

Asimismo, se emitié conforme lo previsto por los articulos 1° fraccién llI; 2° fraccién VI; 37, 38 y 39 del Acuerdo por el que
se establecen lineamientos en materia de Servicios Electrénicos del Instituto Mexicano de la Propiedad Industrial.

ATENTAMENTE
COORDINADORA DEPARTAMENTAL DE
EXAMEN DE FONDO AREA BIOTECNOLOGICA

MARIA GABRIELA CABRERA VALLADARES
MGCV/AAM/2022

Cadena Original

MARIA GABRIELA CABRERA VALLADARES|00001000000506482289 | SERVICIO DE
ADMINISTRACION TRIBUTARIA|151|BIO|MX/2022/21966| MX/a/2019/013597 | "2do"
Requisito de fondo LPI PCT| 1800| AAM | Pag(s) 4]7103xbSio8871QNmsePL4iiBSH8=

Sello Digital
EhiC6/Q1K2JsVSwcMvpaYiQNhgcKnskQ7n2tI9PWMgzK8DMF7E6Pnpub3Uwm
2gFtjxknAFtGOq4LT4W 1pju6z16XTHzZWqEOZz8j9XevIRV69IMgoalQa+peooQ
c4xClQtCn6adB6ImZj4/zCWHSe4t+ajMt7gjdJNmG1lo/YDvrJGAn8n5HRIS
dz3LehpYhg3DPNgxgMhnv9fs3NumzZ/ne3aRwtUmvLblliYLxVBwLvpp9Rufk
LH5ulvEGCOyUIZtFEUONTzFO0e6TrLQ+sEwshovdq4Y6cTI+5EAUOSAHIalx
TrJEsetloCiF1Nh7xu6c5ZzsUt1JHfcwgK2TIRB/Ig==

Para verificar la autenticidad del presente documento, podra ingresar a la pagina electrénica https://validadocumento.impi.gob.mx/,
escaneando el cédigo bidimensional QR que aparece a un costado de la e-firma del Servidor Publico que signé el mismo, indicando, en
su caso, el tipo de documento que pretende validar (solicitud, acuse, oficio o promocién); lo anterior, con fundamento en lo dispuesto
por los articulos 1° fraccidn Iil; 2° fraccion VI; 37, 38 y 39 del Acuerdo por el que se establecen lineamientos en materia de Servicios
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Electrénicos del Instituto Mexicano de la Propiedad Industrial; en caso de no contar con lector QR o en su defecto no pueda ser leido
por su dispositivo, digitar en la pagina antes referida el siguiente cédigo: cBPaAkdoSRKtS8XKXKrLc5jvlsQ=
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acknowledgment certificate PCT National Phase Patent File Chapter | MX/a/2019/013597
record(s):

MX/2021/070565;

MX/2021/083349

Subject: 2nd background requirement is reported.

Mexico City, March 4, 2022.
SERGIO LUIS OLIVARES LOBATO Folio No.: 21966

Representative of DAIICHI
SANKYO COMPANY, LIMITED
Pedro Luis Ogazén

17 Col. San Angel CP
01000, Mexico City, Mexico

REF: Your PCT Patent Application No. MX/a/2019/013597 filed on May 14, 2018.

As a result of the substantive examination, carried out based on articles 53 of the Industrial Property Law
(LPI) and 42 of the Regulations of the Industrial Property Law (RLPI), you are informed of the following:

The examination was carried out based on the following application documents:
Description: Pages 1 to 103, as originally presented.

Claims: No. 1 to 62, as presented in its brief with folio No. MX/E/2021/083349 dated November 18, 2021, which responds to
the official letter of requirements No. 82908 dated September 7, 2021 .

Figures: No. 1 to 16 (1/29-29/29), as originally presented.

Sequence listing: SEQ ID NO: 1 to 86, as originally submitted.

1. Regarding the arguments presented by the applicant.

The applicant submits in his brief with folio No. MX/E/2021/083349 dated November 18, 2021, which responds to the official
letter of requirements No. 82908 dated September 7, 2021, claims 1 to 62; as well as arguments to highlight the clarity of

the matter claimed and requested documents.

The applicant is informed that the modifications to the claim chapter have been considered, as well as the arguments
presented. The substantive examination continues.

*MX/2022/21966*
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2. Regarding the claims.

The objections set forth below concerning the claims are made under the assumption of articles 47 section Il of the
LPI and 29 of the RLPI.

- The applicant is informed that claim 1 is not concise and lacks sufficiency in the description, because said claim
attempts to claim a wide range of antibodies defined because they comprise CDRL1, CDRL2 and CDRL3 in __
any combination selected from the group consisting in combinations of the claimed amino acid sequences
and CDRH1, CDRH2 and CDRH3 in any combination selected from the group consisting of combinations of
the claimed amino acid sequences. However, derived from the description originally presented, it is not
credible that any combination of CDRL1, CDRL2, CDRL3 and CDRH1, CDRH2, CDRH3 will result in the same
technical effect. The same applies to claim 5, which attempts to claim any light chain variable region selected
from the group consisting of the following variable regions (1) to (4) and any heavy chain variable region
selected from the group consisting of the following regions variables (5) to (9).

- In addition to the above, the applicant is informed that claim 5 is not concise and lacks sufficiency in the
description, where they refer to subsections (3), (4), (8) and (9). The foregoing, because, derived from the
originally presented description, it is not credible that an amino acid sequence that has a sequence homology
of at least 95% or more with the sequence of a different framework region in each CDR sequence in the
sequences of amino acids claimed; or an amino acid sequence comprising a deletion, substitution or addition

of one or more amino acids in the sequence of a different framework region in each CDR sequence in the
claimed amino acid sequences RESULTS IN THE SAME TECHNICAL EFFECT.

- Claims 53, 54 and 55 present clarity problems, where they refer to the terms H01L02, HO2L02 and H04L02,
respectively, because these terms are an internal designation of the laboratory, for which they must be
changed to the term Ab.

3. State of the art.

When determining the state of the art in accordance with the provisions of articles 12 section Il and 17 of the LPI, the
document was found:

D1. CORADA M ET AL, "Monoclonal antibodies directed to different regions of vascular endothelial cadherin
extracellular domain affect adhesion and clustering of the protein and modulate endothelial permeability”,
BLOOD, vol. 97, no. 6, 15 de marzo de 2001, paginas 1679-1684.

DISCLOSES: Monoclonal antibodies targeting different regions of the vascular endothelial cadherin
extracellular domain that affect adhesion and protein aggregation and modulate endothelial permeability.
Three monoclonal antibodies (Cad 5, BV6, BV9) were able to increase paracellular permeability, inhibit VE-
adherin rearrangement, and block angiogenesis in vitro. D1 discloses epitope mapping studies showing that
anti-CDH antibodies bind to a recombinant fragment spanning EC3 juxtamembrane extracellular domains
(full paper).
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4. Regarding the inventive activity.

The objections set forth below are related to the inventive activity, which are made in accordance with the provisions
of articles 12, section lll, and 16 of the LPI.

The technical problem raised by the applicant is to provide alternative anti-CDH6 antibodies.

The applicant proposes as a solution to the technical problem raised antibodies with the claimed amino acid
sequences.

Claim 1 is communicated to the applicant, and its dependent claims 2-52 and 56-62 claim a wide range of antibodies,
and derived from the description originally presented it is not credible that any claimed antibody results in the same
technical effect, therefore which, in the absence of technical laband ¥k and Wis stpidiffar e icodhiantoriy bé CDRs
considered as arbitrary alternatives that a person skilled in the art can make, particularly taking into account the
knowledge of document D1, which discloses antibodies monoclonals targeting different regions of the vascular
endothelial cadherin extracellular domain that affect adhesion and protein aggregation and modulate endothelial
permeability. three antibodies

monoclonal (Cad 5, BV6, BV9) were able to increase paracellular permeability, inhibit VE-adherin reorganization and
block angiogenesis in vitro. D1 discloses epitope mapping studies showing that anti-CDH antibodies bind to a
recombinant fragment spanning EC3 juxtamembrane extracellular domains.

The applicant is informed that, in accordance with the description originally submitted, the four humanized anti-
CDHB6 antibodies of the present application, that is: (1) the HO1L02 antibody comprising a light chain variable region
(VL) of SEQ ID NO: 61 and a heavy chain variable region (VH) of SEQ ID NO: 69, (2) the H02L02 antibody comprising
a VL of SEQ ID NO: 61 and a VH of SEQ ID NO: 73, (3) the HO2L03 antibody comprising a VL of SEQ ID NO: 65 and a
VH of SEQ ID NO: 73 and (4) the H04L02 antibody comprising a VL of SEQ ID NO: 61 and a VH of SEQ ID NO: 77 have
the same technical effect of specifically binding to the EC3 epitope.

Due to the foregoing, the applicant is informed that it is not possible to recognize the subject matter of claims 1-52
and 56-62 as an inventive step in accordance with the provisions of articles 12, section lll, and 16 of the LPI.

The applicant is required to make the corresponding clarifications regarding the inventive activity of his invention
and make the corresponding modifications to the subject matter of the claiming chapter.

The clarifications or modifications made either in the description, in the drawings and/or in the claims, must not
contain additional matter with a greater scope than the matter originally presented in the application and/or elements that
support additional claims, in such a way that the provisions of article 55 BIS LPI are complied with.

Likewise, you must make the payment established by the current rate and show the corresponding receipt.

In order to satisfy these requirements, you are granted a period of two months from the day following the date on
which you are notified of this official letter, provided that if you do not comply with this requirement within the
indicated period, your Patent application will be considered abandoned. in accordance with the provisions of arts.
55 and 58 of the Industrial Property Law.
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This official letter corresponds to the second substantive examination requirement, which is issued, in addition to what was
previously substantiated, in accordance with article 13 of the Agreement establishing Rules and Criteria for the resolution of
various procedures before the Mexican Institute of Property industrial, published in the Official Gazette of the Federation on
August 9, 2004.

Due to the foregoing, this resolution is issued based on the provisions of articles 5, sections | and XIX, 9 and 10 of the
Federal Law for the Protection of Industrial Property; Articles 1, 3, section V subsection a) subsection ii) second indent, 4th
and 12th sections |, Il lll, IV and VI of the Regulations of the Mexican Institute of Industrial Property; Articles 1, 3, 5, section
V subsection a) subsection ii) second indent, 16 sections I, Il lll, IV and VI and 30 of the Organic Statute of the Mexican
Institute of Industrial Property; 1st, 3rd, 5th sections VIl and XV and penultimate paragraph of the Agreement Delegating
Powers of the Mexican Institute of Industrial Property.

This electronic document has been signed through the use of the advanced electronic signature by the competent public
servant, protected by a digital certificate in force at the date of its preparation, and is valid in accordance with the provisions
of articles 7 and 9 section | of the Advanced Electronic Signature Law and article 12 of its Regulations.

This electronic document, its integrity and authorship, can be verified at www.gob.vedfapl

Likewise, it was issued in accordance with the provisions of articles 1, section Ill; 2nd section VI; 37, 38 and 39 of the
Agreement establishing guidelines on Electronic Services of the Mexican Institute of Industrial Property.

CAREFULLY

DEPARTMENTAL COORDINATOR OF

IN-DEPTH EXAMINATION BIOTECHNOLOGY AREA
MARIA GABRIELA CABRERA VALLADARES

MGCV/AAM/2022

Original string

MARIA GABRIELA CABRERA VALLADARES|00001000000506482289|SERVICE OF

TAX ADMINISTRATION|[151|BIO|MX/2022/21966|MX/a/2019/013597|"2nd"

Background requirement LPI PCT[1800|AAM|Page(s) 4[7103xbSio8871QNmsePL4iiBSH8=

Digital stamp
EhiC6/Q1K2JsVSwcMvp4YiQNhgcKnskQ7n2tI9PWMgzK8DMF7E6Pnpub3Uwm
zgFtjxknAFtGOq4LT4W1pju6z16xTHzwqEOz8j9XevIRV69MgoaJQa+peooQ
¢4xClQtCn6adB6ImZj4/zCWHSedt+ajMt7qjdJNmG1lo/YDvrJGAn8n5HRIS
dZ3LehpYhg3DPNgxgMhnv9fs3NumZ/ne3aRwtUmvLblliYLxVBwLvpp9Rufk
LH5ulvEGCOYUIZHFEUONTzFO0e6TrLQ+sEwshovdq4Y6cTI+5EAU0SAHIlalx
TrJEset10CiF1INh7xu6¢5ZzsUt1JHfcwgK2T9RB / Ig ==

To verify the authenticity of this document, you can access the electronic page https://validadocumento.impi.gob.mx/, scanning the two-
dimensional QR code that appears next to the e-signature of the Public Servant who signed it, indicating, where appropriate, the type of
document that it intends to validate (application, acknowledgment, official letter or promotion); the foregoing, based on the provisions of
articles 1, section lil; 2nd section VI; 37, 38 and 39 of the Agreement establishing guidelines on Services
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Electronics of the Mexican Institute of Industrial Property; If you do not have a QR reader or if it cannot be read by your device,
enter the following code on the aforementioned page: cBPaAkdoSRKtS8xKXKrLc5jv1sQ=
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BOIIPOCHI, TOBOJAbI, 3SAMEYAHNA, TPEAJIOXEHWA

DKcnepTh3a 03HAaKOMMJIACH C OTBETOM 3asiBuTestsi oT 23.12.2021 u cooliaer cienyrolee.
3asBUTENIb MPEACTABIII K PACCMOTPEHUIO CKOPPEKTHPOBAaHHYIO (hopmyisy mzobpereHwus:, K

KOTOPOH Y SKCHEPTU3BI HMEIOTCS CISAYIOIIIE 3aMEUaHUs.

3asButens ckoppektupoBanl 1.1 Gopmynbl, YTOYHHB TpU3HAK (YHKOHOHAIBHOTO
(dbparmenTa anTUTENA.

OnnHako 3asiBUTENb HE BKJIKOYIWI B 1.1 NpU3HAKUM aMHHOKHCJIOTHON ITOCJIE0BATEIBHOCTH
3asBJICHHOT'O AaHTUTeJla U He MNPEeACTaBUI AONOJHUTENbHbIE IIPUMEPbl  OCYIIECTBJICHUS
n300peTeHys, MNOATBEP)KAAIOIINE BO3MOXKHOCTh pealu3aldd Ha3HA4YeHUs M JOCTHIKEHHsSI
TEXHUYECKOI'O Pe3yJIbTaTa IPU OCYLIECTBISHUH U300peTeHus 110 1.1 BO BCEeM 3asIBJIGHHOM OOBeEMeE.

3assBUTENb YTBEPIKAAET, YTO «B OMHCAHHUU ITOKA3aHO, YTO OTHOCHTEIBHO IIHPOKHI CIIEKTP
KOHCTPYKTHUBHBIX OCOOEHHOCTEHI MOXKET MAOCTHYb TpeOyemblll (QyHKIHOHANBbHBIN 3¢ dexT»,
BCJIEJICTBHE YEro IyHKT | yJOBJIETBOpsiET TpeOOBaHMs JOCTATOYHOCTH PACKPBITUs» (CTp.4 OoTBeTa
3asBUTENs1). MHEHHE 3asBUTENsI OCHOBAHO HAa TOM, YTO B 3asiBKE€ PACKPBITHI HeThIPE KPBICHHBIX
aHTHUTEJIAa W T'YMaHU3MPOBAHHBIC aHTHUTENA, cneuuduyuHeie B OoTHOweHuu nomeHa EC3 CDHO,
KOTOpBIE UMEIOT pa3iu4ius B ux nociegosarenbHocTsx CDR. Taxoke 3asiBUTENb yKa3blBaeT Ha TO,
YTO B 3asIBK€ NMPHUBEACHBI CBEACHUs, HA OCHOBAHMWU KOTOPBIX CHELHNAINCT «OMpeAeanT, Oyner nau
aHTuTeno cneuuduyecku ces3biBaThbesi ¢ gomeHoM EC3 CDHO6, cienysi mpoTOKOIy, ONUCAHHOMY B

maparpadax 0237 u 0280».

* HudopManusi 0 COCTOSHIN JEI0NPON3BOICTBA M0 3AABKE MOKET ObITH No1y<eHa no tenedony 8 (499) 240 60 15;

* Ceegennsi 0 COCTOSIHAN J€JIONPON3BOACTBA MO 3asBKaM pasmemarrcs Ha caiite ®UIIC no agpecy «www.fips.ru» B pasaene
«Huadopmanunonansie pecypesl / OTKPBITHIE peecTphD;

* IIpn H3MEHEHNN apeca ISl NEPENUCKA N0 3a9BKE 3asBATEIb 00513aH c000mMuUTE 00 3TOM HE3AMELIHTEIBHO.

*T'paxranckaii Koaexce Poccmiickoii ®enepanun Yacte derBépras or 18 nmexadps 2006 r. N 231-®03 ¢ u3MeHeHHsMH =
OO THCHUA SIMH ..

**[lo,105X€HNE 0 NATEHTHBLIX U HHBIX MOIMLIHHAX 32 COBEPIMEHNAE HPHINIECKN 3HAYAMEBIX A€HCTBHI, CBA3AHHBIX C ATEHTOM HA
n300pereHne, NoJEe3HYH MOAENb, NPOMBIILICHHBI 00pa3en, ¢ rocy1apcTBEHHOI peracrpanueii TOBAPHOro 3HAKA M 3HAKA 00C/Iy’KNBaHN A,
€ roCcyIapCTBEHHON perucrpanmeii U NpeaoCTABICHHEM HCKINYUTENLHOr0 NPABA HA HAHMEHOBAHHE MECTA NPOHCXOKICHHS TOBApa, a
TAKIKE € l'OcyllapCTBeHHOi;l pel‘ﬂchaHﬂeﬁ OTYYKACHUN HCK/IYUTEC/IBHOI0 1IpaBa Ha pe3yjasTraTr l/lHTeJ]J'leKTyaJ]bHOﬁ JACATC/ILHOCTH HUJIA
CPEACTBO HHIUBHAYATH3ANMN, 3A/107ra HCKIIYHATEILHOI0 NIPABA, NPEAOCTABICHIS NPABA HCH0/Ib30BAHUS TAKOI0 PE3yILTATA UM TAKOr0
CPeICTBA MO J0rOBOPY, MEPEX0]d MCKINYATEILHOI0 NMPABA HA TAKOH PE3yILTAT WM TAKOE CPEACTBO (€3 J0roBopa, YTBEp KICHHOE
nocranoBjaeaneM llpaentenscrea Poccniickoit ®@eaepanmm ot 10.12.2008 N 941 ¢ n3mMeHeHAsIMA.

*** ATMAHHCTPATHBHBII  perjaMeHT npenocrasicHns PegepanbHoil  Ciay:x00ii 100 HHTENIEKTYAILHOH CO0CTBEHHOCTH
roCyJapCTBEHHOIi YC/JIyru no rocyJapCTBeHHol perncrpaniuu u300peTeHns 1 BbLIaYe NATEHTA HA H300peTenne, ero 1y0,IMKaTa yTBepiKIeH
npuxasom Munskonompassurus Poccun ot 25.05.2016 roza N 315, sapermcrpuposan 14.07.2016, perucrpanuonsbii N 42843, ¢
H3MCHCHHUSIMM,

****[IpaBmiaa COCTABJICHMS, MOJA9M A PACCMOTPEHAN JOKYMEHTOB, SIBJI XCSl OCHOB JJISL COBEp ST FOPHANIECKN
3HAYAMBIX JACHCTRBUI 110 rOCYJAPCTREHHOMH perncrpannm n3odperennii, n nxX (OPMBI yTBEP:KICHBI NPpIKa3om Mua3koHoMpa3eaTis Poccnn
ot 25.05.2016 N 316, 3aperncrpaposanni 11.07.2016, perncrpannoaasni N 42800,

#xx%+TpefoBaHus K JOKYMEHTAM 3a5IBKH HA BbLIAYY NATEHTA HA M300peTEHNE YTBEPIKICHBI NPUKA30M MUHIKOHOMPA3BHTHS
Poccuu o1 25.05.2016 N 316, 3aperuncrpuposans: 11.07.2016, perncrpanuonnsii N 42800,
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Kpowme Toro, 3asBuTENb YKa3bIBAET HA TO, YTO aHTUTENA, CBs3biBaroinue gomeH EC3 CDH6
¢ nocnegosarenbHocTbio SEQ ID NO: 4, Ha KOTOpble HampaBIeHO HM300peTeHue, paHee He ObUIN
omnucansl (CTP.3 OTBETA 3aBUTEIS).

DKcrepTH3a He MOXKET COTJIACUTHCS C 3asBHTEIIEM IO CISAYIOIUM IPUIHHAM.

B wmarepuanax 3asBKU IEHCTBUTENBHO pPAacCKPBITBI YKa3aHHBIE 3asBUTEJIEM aHTUTENIA C
pasmnuaeiMu Habopamu CDR. OmHako BO3MOXKHOCTB IOCTHDKEHUSI TEXHHUYECKOTO pe3yibTaTa,
KOTOPBII B COOTBETCTBUH C MEPBOHAYAIBHBIMHA MaTE€pHAaIaMH 3asiBKH 3aKJIFOYAETCS] B MOBBIIIIEHHON
CITOCOOHOCTH aHTUTENIa K MHTEpPHAJIM3aluu B KJIETKH, dKkcrpeccupyromue CDH6, nozsomstomeit
HCMONIb30BaHUe ero B kadecTBe aHtutena st ADC (maparpad [0013] nepBoHauanbHOro
ONHMCAaHMs1), HE MOATBEPIKACHA IJIsl BCEX 3THUX aHTUTEN. TONBKO AJIsl YeThIpeX I'yMaHH3UPOBAHHBIX
BapuaHtoB aHturtesa GO19 noareBepineHo, kKak crneurduyeckoe cpesizbiBanue ¢ gomeHoM EC3
CDH6, unmeromum mocnenoBatenbHOocTs SEQ ID NO: 4, Tak U BbIIeyKa3aHHbIE TEXHUYECKUE
addextsr (cm. Ilpumep 6-9, ®@ur.10, 11, 12). JJaHHble r'yMaHHU3UPOBAHHBIC BAPUAHTHI AHTUTEJNA
G019 He NeMOHCTPHUPYIOT CTPYKTYPHOIro pasHooOpasus B nocienosarebHOCTsIX CDR, Ha koTopoe
YKa3bIBaeT 3asIBUTENb B CBOEM OTBETE.

Takoxe skcnepTusa oOpalllaeT BHUMaHUE Ha TO, 4TO Ipu3Hak cesizbiBanust ¢ SEQ ID NO: 4
HE SBJISIETCSl JOCTAaTOYHOH XapakTEPUCTHUKOM 3asBIGHHOIO aHTUTEJa IO 1.1, IMOCKONBKY He
obecrneynBaeT BO3MOXKHOCTb TOCTHIKEHHS YKa3aHHOTO TEXHUYECKOTO pe3yibTara.

Tak, SEQ ID NO: 4 npexncrasisier coboii nociaenosarenbuocts nomeHa EC3 CDHO6, u ue
MOXKET PACCMATPHUBATLCSI B KAaueCTBE SIUTOINA AHTUTEHA, C KOTOPBIM CBSI3BIBAETCA AHTUTEJIO IO
n306perenuto. Ykaszannas rnociienosarenbHocTs SEQ ID NO: 4 Brinrodaer 115 a.0., B TO Bpemsi Kak
U3 YPOBHSI TEXHUKH U3BECTHO, YTO BO B3aMMOJEICTBHE C AHTUTEJIOM, KaK IIPaBIIIO, BOBJIEYEHO OT 5
o 15 a.o. 6enkoBoro antureHa (D1: AJIBTIOVJIEP EII u np., I[lonydeHne pekOMOMHAHTHBIX
AHTUTENI U CIOCcoOb!l yBenuuenus: ux adpuaHOoCcTH, Ycnexu Ouojorudeckoit xumuu, 2010, 1.50,
€.203-258, cm. ctp.207-208). 13 npeacTaBieHHbIX MaTEpHUAJIOB 3asBKH TaKXKe HE CIEAYET, YTO BCe
amuHOKHCIOTHBIE ocTaTki SEQ ID NO:4 npruHAMArOT yJacTHe B CBSI3bIBAHUH C AaHTHUTEIIOM.

ITpu 3Tom mockoneky nomeH EC3 CDH6 ¢ nmocnenosarensHOCTEIO SEQ ID NO: 4 nmeer
HEKOTOPYIO CTENeHb HAEHTUYHOCTU U TIOMOJIOTMM C COOTBETCTBYHIOIIMMM JOMEHAMH JAPYrUX
kanarepuHoB (Hampumep, Ha 73.9% wuneHtuded u Ha 90.4% roMoOJOTHYEH TMOCIeNOBATEIHEHOCTH
MBILIMHOIO Kaarepuna 9, cm. 6a3y ganusix UniProtKB: locus CADH9 MOUSE, accession P70407,
25.11.2002), To aHTHTENa, CBSI3bIBAIOLIMECS C IPYTMMH YJIEHAMHU CEMEICTBa KaJre€pHHOB, MOLYT
Takke cBs3bBaTbest u ¢ SEQ ID NO: 4, HO He NOPOSBISITE NPH 3TOM HEOOXOMUMOIi
(hYHKLMOHANBHONH aKTUBHOCTH.

YuuTseiBasi BBIIECKA3aHHOE, & TaK)KE€ M3BECTHOCTb M3 YPOBHSI TEXHUKH TOTO, YTO OEJIOK

obnanaer onpeneneHHbBIMH (QYHKLMSIMH B CHJIy €r0 aMHHOKHCJIOTHOM ITOCJIeNOBAaTEIbHOCTH, & He
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naobopor (CUHI'EP M., BEPI I1., T'ensl u reHomsl: B 2-x T. Tom 1. Ilep. ¢ aarn. M.: Mup, 1998. —
373 c., w1, cM. cTp.63-64), a aMHHOKHCIIOTHAsI NIOCJIEIOBATEIbHOCTh U B3aMMHOE PACIIOJIOKEHUE
CDR-y4acTKOB Kaxa0ro BapuabebHOro IOMEeHa UMEIOT pellaroliee 3HaYeHHe It (POPMHUPOBAHHUS
AHTHUTEHCBS3BIBAOINETO yYacTKa (aKTUBHOrO LeHTpa) aHtuTesna (cm., Hanpumep, APUIIMH A A.,
OcHoBBI UMMyHOJIOTHK: YueOHuK. - M. Menuuuuna, 1999, 608c.; ctp.171 Bropoii adb3an, crp.172-
173), skcrepTu3a OpuIia K BBIBOAY, YTO UMEHHO CTPYKTypa BapHaOelbHBIX JOMEHOB aHTUTENa
ompenessieT BO3MOXKHOCTb pealn3aluy  3asiBIeHHOro B 1.1 u300peTeHuss C OOCTHIXKEHUEM

YKa3aHHOTO 3asiBUTEJIEM TEXHUYECKOI'O pe3yJibTara.

B cBsi3u ¢ BBIIECKA3aHHBIM, 0 MHEHHIO SKCIEPTH3bI CYILIHOCTh H300pereHus no mn.l B
JIOKYMEHTaX 3asiBKH PacKpbITa HENOCTATOYHO UIsI OCYILECTBJIEHUS M300peTeHUs CIEeLHnaliCTOM B
JAHHOW O0OJNIaCTH TEeXHUKH, B CBSI3M C dYeM wu3obpereHue mno 1.1 mMo-mpekHeMy IpPU3HAETCS
3KCIIEPTU30i HECOOTBETCTBYIOLIUM nojioxkeHusiM 11.53 Ilpasun, m.45 Tpebosanmuii, m.2(2) cr.1375
I'K PO.

3asBuTENb BOpaBE MPEACTABUTH  OOMOJHHUTENbHbIE MPUMEPHI, MOATBEPIKIAIOLINE
BO3MOXXHOCTb OCYLIECTBJICHUs] n300peTeHus o n.l ¢ peanusauueil Ha3HAYEHUs] M JTOCTHIKEHUEM
TEXHUYECKOI'0 pe3yjibTaTa BO BCeM 3asiBJIeHHOM oObeme. IIpu 3TOM ykazaHHbIE IPUMEPbI JOJIXKHBI
ObITh MpencTaBJeHbl B BHAE JOMOJHUTEIbHBIX MaTepuanoB, Oe3 BKJIIOYEHHUsS UX B
cKoppekTupoBaHHoe onucanue (11.96 Ilpasir).

Takke 3asdBUTENb BIIpaBe CKOPPEKTHUpOBaTh I.1 Ha OCHOBAaHWH [ePBOHAYAIBHBIX
MaTepHuasioB 3asBKH, OrPaHUYUB OOBEM HCIPAILINBAEMOI MPaBOBONW OXpaHbl CYIIECTBEHHBIMH
NpHU3HaKaMu BBILIEYKa3aHHbBIX ryMaHU3UPOBaHHbIX BapHaHTOB aHTuTena G019,
0o0ecreyuBalOIMMH  Pealu3allii0 Ha3HAYeHHs] C JOCTIDKEHHEeM YKa3aHHOIO TEXHHYECKOIo
pesyibTara. YKa3aHHBIMH IPHU3HAKAMH, 10 MHEHHIO 3KCIEPTH3bI, SIBJSIIOTCS aMHHOKHCIIOTHBIE
IOCJIEA0OBATEIbHOCTH BapHuabeIbHbIX JOMEHOB TsDKEJIOW U JIETKOM Lienei aHTuTesa (KaKk MUHUMYM,

B oOpeme mectu CDR-y4dacTkoB).

OcranbHble IpeAcTaBieHHblE B (QOpMyJie H300peTeHHsi OCHOBaHbl Ha IOJYyYEHUU M
HCIMOJIb30BAaHUM aHTUTENA M0 I1. 1, BCIIeICTBUE Yero yKa3aHHble H300peTeHUsI TakiKe HE MOTYT ObITh
Ha JTaHHBII MOMEHT MPHU3HAaHbl COOTBETCTBYOLMMH TpeboanusM 11.53 Ilpasun, n.45 TpeOosauuii,
m.2(2) cr.1375 TK P®.

Kpome Toro, B oTHOLIEHHN u300peTeHuii mo nm.29 u 49 dopmynbl skcnepTH3a oTMEYaeT
ciaeayromee. Konprorar no n.29 u xomnoszuuus no n.49 mpenHasHadeHbl OJIs1 UCHOJIb30BAHUS B
Ka4yecTBe JIEKapCTBEHHOTo cpeacTsa. Ilpum 3>TOM B MPEACTaBIAEHHBIX MaTepuanax 3asBKHU

OTCYTCTBYIOT CBCACHUA, MOATBCPKAAOIUEC BO3MOXKHOCTE HCIIONB30BAHUA YKa3aHHBbIX KOHBIOTATa
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M KOMIIO3ULMH B KadeCTBE JIEKAPCTBEHHOTO CPEINCTBA Uil JICYEHUs!/TIPEIOTBpaIeHus JIFOO0ro
3aboneBanusi wiu paccrpoiicrea (.45, n.53(2) Tpebosanuii, m2(2) cr.1375 T'K P®). B
MepBOHAYaJIbHOM onucaHuu (cM. Ilpumepbl) packpbiTa BO3MOXKHOCTb INPUMEHEHHS KOHBIOraTa
AHTHUTEJIO-JIEKAPCTBEHHOE CPENCTBO, BKJIIOYAIOIIEIO AHTUTENO MO W300PETEHHIO, W BKJIFOYAFOLIEH
€ro KOMIIO3ULUHU TOJIBKO B KaU€CTBE POTUBOONYXOJIEBBIX JIEKAPCTBEHHBIX CPEACTB.
3asBHUTEb BIIpaBe YTOYHUTH Ha3HAUYEHHE KOHBIOrata Imo m.29 W KOMITO3WLHS MO m.49,

OCHOBBIBAsACh Ha MCPBOHAYANIBHBIX MaTCpHUaiaxX 3asiBKU.

3asiBUTENb BITPAaB€ O3HAKOMUTLCA € 3aMEYaHUAMU SKCIICPTU3BI U BbICKa3aTbh CBOC MHECHHUEC.

Ecnu 3asBuTensb B TPEXMeECAYHBIH CPOK €O JAHS HAMPABJICHUs 3aMpoca HE MPEACTaBUT
3aIpalluBaeMble MaTepUaIbl HIIA He ITIOAACT XOAATalCTBO O MPOJJICHHH 3TOrO CPOKa, 3asiBKa Oyner
Npu3HaHa oTo3BaHHOI. CpOK mpencraBieHus 3alPOLIEHHBIX MaTEPHAIOB MOKET OBITh MPOJJIEH, HO
He Oojee 4YeM Ha JAecsiTb MecsueB (00uguii Cpox NpooneHust ne OONNCEH HPeSuLIUIamMb Oecsimb
mecayee) (1. 6 ct. 1386 Konexca*)

ITpoanenue cpoka OTBETa Ha 3aMpOC SKCHEPTU3bI OCYIIECTBISETCS MPU YCJIOBUU YILIATHI

COOTBeTCTByIOHIefI MaTEHTHOM MOIIIUHEI B YCTAaHOBJICHHOM TTOPAOKE.

HO]’IOJ’IHI/ITCHBHI)IC Marepualibl, IMMOAAHHBIC 3asABUTEJIEM, HEC NOJIKHBI U3MEHATH 3asABKY Ha

u3obperenue mo cymectny (1. 2 cr. 1378 Kogexca*™).

HOHOJ’IHI/ITSHBHBIC MaTe€pUualbl MNPEACTABISAIOTCA HA O3HAKOMJICHUE TPETbUM JIMLAM B

cootBercTBuH C 1. 2 ¢T. 1394 Konekca* nocie nyOnukaluu CBeIeHHU O Bbllayue [maTeHTa.

Benymwuit
rOCyapCTBEHHBIN
[ OKYMEHT NOANUCAH SNEKTPOHHOW NOANUCKLIO

SKCOEpT o Ceegenuns o ceptudukare SN
HHTEJUIEKTyaJIbHON Ceptudukar

6 5F1F8AO0OEAADEF8F46583ABBSE6S6ED3 O AT
COOCTBEHHOCTH OT/eNa Bnagenen  TynuHoBa . A. TynmuaOBa
OHOTEXHOIOTHH, Onbra AHaTonbeBHa 8(499)240-61-46

- Cpok gencteuss ¢ 24.11.2021 no 24.11.2022
CEJIbCKOTO XO0351UCTBAa U

MUILEBOM
MPOMBILLICHHOCTH
DOUTIC
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QUESTIONS, REASONS, COMMENTS, SUGGESTIONS

The Examiner reviewed the applicant's response dated 12/23/2021 and reports the following.
The applicant submitted for consideration the amended claims, to

which the examiner has the following remarks.

The Applicant corrected claim 1 of the formula, specifying the sign of a functional
fragment of an antibody.
However, the Applicant did not include in claim 1 the features of the amino acid sequence
claimed antibody and did not provide additional exemplary embodiments
inventions confirming the possibility of realizing the purpose and achievement
technical result in the implementation of the invention according to claim 1 in the entire declared scope.
The Applicant claims that "the description shows that a relatively wide range of
design features can achieve the desired functional effect”,
whereby “paragraph 1 satisfies the requirements for sufficiency of disclosure” (p. 4 of the answer
applicant). The applicant's opinion is based on the fact that the application disclosed four rat
antibodies and humanized antibodies specific for the EC3 domain of CDH6,
which have differences in their CDR sequences. The applicant also points out
that the application contains information on the basis of which the specialist “determines whether
antibody to specifically bind to the EC3 domain of CDH6 following the protocol described in
paragraphs 0237 and 0280".

« Information about the state of paperwork on the application can be obtained by calling 8 (499) 240 60 15;
« Information on the state of paperwork on applications is posted on the FIPS website at www.fips.ru in the section
"Information resources / Open registries™;
« When changing the address for correspondence on the application, the applicant is obliged to inform about it immediately.

* Civil Code of the Russian Federation Part Four of December 18, 2006 N 231-FZ with amendments and
additions.

**Regulations on patent and other fees for legally significant actions related to a patent for an invention, utility model, industrial design, with
state registration of a trademark and service mark, with state registration and the granting of an exclusive right to an appellation of origin, as well as with
state registration of the alienation of the exclusive right to the result of intellectual activity or means of individualization, pledge of the exclusive right,
granting the right to use such a result or such

funds under a contract, transfer of the exclusive right to such a result or such a means without a contract, approved by Decree of the Government of the
Russian Federation of December 10, 2008 N 941, as amended.

**The administrative regulations for the provision by the Federal Service for Intellectual Property of the state service for the state registration
of an invention and the issuance of a patent for an invention, its duplicate was approved by order of the Ministry of Economic Development of Russia
dated May 25, 2016 N 315, registered on July 14, 2016, registration N 42843, with
changes.

***The rules for the preparation, submission and consideration of documents that are the basis for the performance of legally significant
actions for the state registration of inventions, and their forms were approved by order of the Ministry of Economic Development of Russia dated May 25,
2016 N 316, registered on July 11, 2016, registration N 42800.

»***Requirements for the documents of an application for a patent for an invention approved by order of the Ministry of Economic Development
Russia dated May 25, 2016 N 316, registered on July 11, 2016, registration N 42800.
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In addition, the Applicant points out that antibodies binding the EC3 domain of CDH6
with the sequence of SEQ ID NO: 4, to which the invention is directed, have not been previously
described (page 3 of the applicant's response).

The Examiner cannot agree with the Applicant for the following reasons.

In the application materials, the antibodies indicated by the applicant with
different sets of CDRs. However, the possibility of achieving a technical result,
which, in accordance with the original application materials, consists in increased
the ability of an antibody to internalize into cells expressing CDHB6, allowing
its use as an antibody for ADC (paragraph [0013] of the original
description) has not been validated for all of these antibodies. Only for four humanized
variants of the G019 antibody confirmed as specific binding to the EC3 domain
CDH6 having the sequence of SEQ ID NO: 4, and the above technical
effects (see Example 6-9, Fig.10, 11, 12). These humanized antibody variants
G019 do not show structural diversity in the CDR sequences that
indicates the applicant in his answer.

The Examiner also notes that the linking feature with SEQ ID NO: 4
is not a sufficient characteristic of the claimed antibody according to claim 1, since it does not
provides the possibility of achieving the specified technical result.

Thus, SEQ ID NO: 4 is the sequence of the EC3 domain of CDH6, and not
can be considered as an epitope of the antigen to which the antibody binds
invention. The specified sequence of SEQ ID NO: 4 includes 115 a.a., while
it is known from the prior art that the interaction with an antibody, as a rule, involves from 5
up to 15 a.a. protein antigen (D1: ALTSHULER E.P. et al., Obtaining recombinant
antibodies and ways to increase their affinity, Advances in Biological Chemistry, 2010, v.50,
pp. 203-258, see pp. 207-208). It also does not follow from the submitted application materials that all
amino acid residues of SEQ ID NO:4 are involved in binding to the antibody.

However, since the EC3 domain of CDH6 with the sequence of SEQ ID NO: 4 has
some degree of identity and homology with the corresponding domains of others
cadherins (for example, 73.9% identical and 90.4% homologous to the sequence
mouse cadherin 9, see UniProtKB database: locus CADH9 MOUSE, accession P70407,
November 25, 2002), then antibodies that bind to other members of the cadherin family can
also bind to SEQ ID NO: 4, but do not show the necessary
functional activity.

In view of the foregoing, as well as the knowledge from the prior art that the protein

has certain functions by virtue of its amino acid sequence, and not
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on the contrary (SINGER M., BERG P., Genes and genomes: in 2 volumes. Volume 1. Translated from English. M .: Mir, 1998. -
373 p., ill.; see pages 63-64), and the amino acid sequence and relative position

The CDRs of each variable domain are critical for the formation

antigen-binding site (active center) of an antibody (see, for example, YARILIN AA_,

Fundamentals of Immunology: Textbook. - M.: Medicine, 1999, 608s.; p.171 second paragraph, p.172-

173), the examination came to the conclusion that it is the structure of the variable domains of the antibody
determines the possibility of implementing the invention claimed in claim 1 with the achievement

the technical result indicated by the applicant.

In connection with the foregoing, according to the examination, the essence of the invention according to claim 1 in
documents of the application are not sufficiently disclosed for the implementation of the invention by a specialist in
of the art, in connection with which the invention according to claim 1 is still recognized
examination inconsistent with the provisions of clause 53 of the Rules, clause 45 of the Requirements, clause 2 (2) of Article 1375

The Applicant may submit additional examples confirming
the possibility of carrying out the invention according to claim 1 with the implementation of the destination and the achievement
technical result in the entire declared volume. However, these examples should
be presented as additional materials, without including them in
corrected description (clause 96 of the Rules).

Also, the applicant has the right to adjust paragraph 1 on the basis of the initial
application materials, limiting the scope of the claimed legal protection to essential
features of the above humanized variants of the G019 antibody,
ensuring the implementation of the appointment with the achievement of the specified technical
result. These features, according to the examination, are amino acid
antibody heavy and light chain variable domain sequences (at least

in the amount of six CDR-sections).

The rest of the inventions presented in the claims are based on the receipt and

the use of an antibody according to claim 1, as a result of which these inventions also cannot be

are currently recognized as complying with the requirements of clause 53 of the Rules, clause 45 of the Requirements,
In addition, with respect to the inventions under claims 29 and 49, the Examiner notes

following. The conjugate of claim 29 and the composition of claim 49 are intended for use in

as a medicinal product. At the same time, in the submitted application materials

there is no information confirming the possibility of using these conjugates



OnCusp
13800 of 14295 Ex. 1002

Machine Translated by Google

5

and compositions as a medicament for the treatment/prevention of any
diseases or disorders (clause 45, clause 53(2) of the Requirements, clause 2(2) of Article 1375 of the Civil Code of the Russian Federation). AT
the original description (see Examples) discloses the possibility of using the conjugate
an antibody drug comprising an antibody of the invention and comprising
its compositions only as anticancer drugs.
The applicant has the right to clarify the purpose of the conjugate according to paragraph 29 and the composition according to paragraph 49,

based on the original application materials.

The applicant has the right to familiarize himself with the remarks of the examination and express his opinion.

If the applicant , within three months from the date of sending the request , does not submit
requested materials or fails to apply for an extension of this deadline, the application will be
recognized as withdrawn. The deadline for submission of requested materials may be extended, but
for no more than ten months (the total extension period should not exceed ten
months) (Clause 6, Article 1386 of the Code*)
The extension of the response time to the examination request is carried out subject to payment

the relevant patent fee in the prescribed manner.

Additional materials submitted by the applicant should not change the application for

invention on the merits (Clause 2, Article 1378 of the Code*).

Additional materials are submitted for review to third parties in

in accordance with paragraph 2 of Art. 1394 of the Code™ after the publication of information on the grant of a patent.

Leading

State Expert on
Intellectual Property
of the FIPS 3?1” iizﬁscl’?g)%EAADEF8F46583ABBSE686ED3
Department of Owner Tulinova O. A. Tulinova

Biotechnology, Olga Anatolievna 8(499)240-61-46
Agriculture and Food Valid from 11/24/2021 to 11/24/2022

Industry




OnCusp
13801 of 14295 Ex. 1002




OnCusp
Ex. 1002

13802 of 14295




OnCusp
13803 of 14295 Ex. 1002




OnCusp
Ex. 1002

13804 of 14295




OnCusp
Ex. 1002

13805 of 14295




OnCusp
13806 of 14295 Ex. 1002

Authors: Singer M., Berg P. Genes and Geomes: In 2 vols. T. 1. Per. from English-M.: Mir.
1998.-373 S, ].fL. ISBN 5-03-002849-8

University Guide to Molecular Biology written by eminent American scientists, members of the
National: IotlaJ1b Academy Sciences (P. Berg Nobel Prize winner). The book is distinguished
by general biological approach, the depth of the theoretical. generalizations. graceful and visual
material feed form.t. Volume 1 deals with the following questions: structure and function
biological molecules involvedl in the work of genetically apparatus: processes of replication and
gene expression; wide circle questions related to recombinant DNA technology (enzymatic
systems" of the investor-host system, manipulations with rec-ombi-.~antnyM1! DNA). For
molecular biologists, teachers and university students specialists.

FIG.1.34.

Molecular structure of collagen. A. Main recurring structural element. made up of leftovers
glycine and two proline residues. B. Skenet!-th model,rechnocular collagen coil. Every chain
consists of several repeating structural elements. yl<azal-Inyh in fig. A. [L. Stryer,
Bioctemistry (San Francisco: W. H. Freeman. 1981}.] V. Space venous model of collagen 11.
Each chain consists of repeating units glycine-roline-hydroxy-roline. The helix pitch is 2.86 nm.
(A. R, ch. F. N. C. Crick, J. Mol. Biol., Z (1961), p. 483.]

queue with additional interactions unite in alP2-tetramer (Fig. 1.36). Detaill study of the
structure of remol 106J1Na allowed 1t establish how the corresponding interactions u,11 binding
tpsh etl1m protein krlclor() yes. Secondary, tertiary and quaternary structures proteins are
closely related to each other 11 in a single account are determined by the primary structure of
one 1:~whether there are several~<their nol intid circuits. Effects such a relationship is very
significant: information, determining the jlyal<>foldingl<of the protein molecule 11 transition
her to a legally active state, encoded in its aminol<islotl1oii sequence. Confirmation of this is
the plchl1 pial position serves that. that chemieleskne mo.dj1fpkacpi 11 mutated rl changes in
the amino acid sequence;; valencell renaturation and the ability to form a secondary, tertiary 11
quaternary structure with a full 61-loplchesky activity.

As one of many examples depend:nbridge structure 11 protein functions from ero amino acid
sequence can be given sernovi:diocellular ane!\-NIU, Genet1 {Chemical violation in this disease
is expressed in the replacement-lutamic acid, sixth from the N-terminus J.i,-cep11 in normal
remo-lobin, for valine. Change in the primary structure R., lobina drive ~ 1t

FIG. 1.35.

Schematic representation of the DNA polymerase 1 region f coli C,I Spirals are depicted as
cylinders,13-sing in the form of arrows. The more intensely colored these elements. the closer
hel-1 are located to the reader [D. L. Osh et al "Nature. 313 (1985), p. 762.]
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FIG.1.36.

Mo;: ~ spruce hemoglob.ina, built with low resolution hemoglobin tetral 1: dimensional protein.
consisting of two a-chains (o 1 and a2) and deux P-chains (131 and R2). Remorpynfla is
associated with each of the chains (highlighted in color; rectangle- rem, ball - iron atom).
(Copyright lrving Geis.)
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x
We will be switching to the new UniProt website soon. Please explore and share your

feedback. nke.me to.the new. website,

UniProtkB - P70407 (CADH9_MOUSE)

Cadherin-9
Cdh9

Protein

Gene!

Organismi Mus musculus (Mouse)
Status § IS Reviewed - Annotation score: S@SS® - Experimental evidence at transcript level

Function

Cadherins are calcium-dependent cell adhesion proteins. They preferentially interact with themselves in a homophilic manner in
connecting cells; cadherins may thus contribute to the sorting of heterogeneous cell types.

GO - Molecular function

= cadherin binding S8E Source: GO_Central
= cadherin binding_involved in cell-cell adhesion : i
= calcium ion binding

: Source: SynGO-UCL

= identical protein binding

Source: SynGO-UCL

GO - Biological process

= adherens junction organization

+i: Source: GO_Central

= calcium-dependent cell-cell adhesion via plasma membrane cell adhesion molecules : &% S Source: GO_Central

= cell-cell adhesion via plasma-membrane adhesion molecules Source: GO_Central

= cell-cell junction assembly & & s34 Source: GO_Central

= cell morphogenesis

e

= homophilic cell adhesion via plasma membrane adhesion molecules | Source: InterPro
= synapse assembly WdE Source: SynGO-UCL

= synaptic membrane adhesion s Source: SynGO

Keywords
Biological process : Cell adhesion
Ligand :Calcium, Metal-binding,

Enzyme and pathway databases
Reactome ER—MMU—418990, Adherens junctions interactions

Names & Taxonomy

Protein names ?Recommended name:
. Cadherin-9
%A/ternative name(s):
e Ti-cadherin
Gene names iName:w
Organism :Mus musculus (Mouse),
Taxonomic identifier M [NCBI]
Taxonomic lineage %Eu_karyo_ta > Metazoa > Chordata > Craniata > Vertebrata > Euteleostomi > Mammalia > Eutheria > Euarchontoglires
§>M>m>mmm>w>mm§g>mum>m>m
Proteomes

Wﬁ Component: Unplaced

Organism-specific databases
MGI :MGI:107433, Cdh9

Subcellular location

UniProt annotation GO - Cellular component

Plasma membrane
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“Curated ; Single-pa
:iCurated

® Cell membrane & &
type I membrane protein &

(3 Automatic annotation
[ Manual annotation

Sourc

Topology

Feature key Position(s) Description { Graphical view
Topological domain 22 - 614 Extracellular i Sequence analysis

Transmembrane 615 - 635 Helical 1 Sequence analysis

Topological domain ¢ 636 - 786 Cytoplasmic g iSequence analysis

Keywords - Cellular component
Cell membrane, Membrane

PTM / Processing

Molecule processing

Feature key Position(s) Description Graphical view

Signal peptide 1-21!

Seqguence analysis

Propeptide(PR0_0000269661;5 22 - 52 ¢ st Sequence analysis

Chain (PRO_0000126645) 53 - 786 Cadherin-9

Amino acid modifications

Feature key Position(s) Description raphical view

Glycosylation : A N-linked (GIcNAc...) asparagine
; : Sequence analysis
iN-linked (GIcNAc...) asparagine
i Sequence analysis
:N-linked (GIcNAc...) asparagine
Sequence analysis
:N-linked (GIcNAc...) asparagine
SiSequence analysis
: Phosphoserine

Glycosylation

Glycosylation

Glycosylation

Modified residue By similarity

Keywords - PTM
Cleavage on pair of basic residues, Glycoprotein, Phosphoprotein

Proteomic databases
PaxDb P70407
PRIDE | P70407
ProteomicsDB 281745

PTM databases
GlyConnect 2173, 2 N-Linked glycans (2 sites)
GlyGen §P70407, 5 sites, 2 N-linked glycans (2 sites)
iPTMnet :P70407
PhosphoSitePlus §P70407

Expression

Developmental stage

Not detected in fetal, newborn or 7-day-old testis. Present in 21-day-old and adult testes. Levels are 10-fold higher in adult testis
than in testis of 21-day-old animals. : & 1 Publication
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Interaction

GO - Molecular function

= cadherin binding Source: GO_Central
» cadherin binding_involved in cell-cell adhesion | & QY Source: SynGO-UCL
= identical protein binding = {isEneid Source: SynGO-UCL

Protein-protein interaction databases
STRING :10090.ENSMUSP00000026432

Miscellaneous databases
RNAct :P70407, protein

Structure
Model Confidence: (]
Very high (pLDDT >
90) ®

Confident (90 >
pLDDT > 70)

Low (70 > pLDDT >
50)

Very low (pLDDT <
50)

AlphaFold produces a per-
residue confidence score
(pLDDT) between 0 and
100. Some regions with low
pLDDT may be unstructured
in isolation.

SOURCE IDENTIFIER METHOD {RESOLUTION CHAIN POSITIONS

{-- Select - v |

IphaFold AF-P70407-F1 Predicted f 1-786

3D structure databases

SMR :P70407
ModBase :Search...

Family & Domains

Domains and Repeats

Feature key Position(s) : Description : Graphical view
‘Domain . 54— 158 Cadherin 1 | PROSITE-ProRule annotation .

Domain 159 - 267 5Cadherin 2 < PROSITE-ProRule annotation

Domain 268 - 382 ECadherin 3 3 PROSITE-ProRule annotation

Domain . 383 - 487:Cadherin 4 ¥ PROSITE-ProRule annotation

Domain 487 - §04§Cadherin 5. & + PROSITE-ProRule annotation
Domain

Three calcium ions are usually bound at the interface of each cadherin domain and rigidify the connections, imparting a strong
curvature to the full-length ectodomain.

By similarity

Keywords - Domain
Repeat, Signal, Transmembrane, Transmembrane helix

Phylogenomic databases
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eggNOG EKOG3594, Eukaryota
InParanoid M
PhylomeDB :P70407

Family and domain databases
Gene3D $4.10.900.10, 1 hit
InterPro E\/iﬂprotein in InterPro
{IPR039808, Cadherin
:IPR002126, Cadherin-like_dom
:IPR015919, Cadherin-like_sf
| IPR020894, Cadherin_CS
:IPR000233, Cadherin_cytoplasmic-dom
{IPR027397, Catenin-bd_sf
PANTHER :PTHR24027, PTHR24027, 1 hit
Pfam iView protein in Pfam
{PF00028, Cadherin, 5 hits
i PF01049, Cadherin_C, 1 hit
PRINTS :PR00205, CADHERIN
SMART | View protein in SMART
:SM00112, CA, 5 hits
SUPFAM SSF49313, SSF49313, 5 hits
PROSITE :View protein in PROSITE
{PS00232, CADHERIN_1, 2 hits
:PS50268, CADHERIN_2, 5 hits

Sequence (1+)

OnCusp
Ex. 1002

Sequence status: Complete.
Sequence processing: The displayed sequence is further processed into a mature form.
This entry has 1 described isoform and 1 potential isoform that is computationally mapped.

P70407-1 [UniParc]
« Hide
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10 20 30 40 50
MRTYSCLQLV IWTCIFHMVD NSTLQGKDSS HFLRRIVNLK KDEGKMLHRA
60 79 80 920 100
KRGWMWNQFF LLEEYTGTDT QYVGKLHTDQ DKGDGNLKYI LTGDGAGNLF
110 120 130 149 150
VIDENTGDIH AAKRLDREEK SLYILRAKAI DRKTGRQVEP ESEFIIKIHD
160 170 180 1% 200
INDNEPKFTK DLYTASVPEM SGVGTSVIQV TATDADDANY GNSAKVVYSI
210 220 230 240 250
LQGQPYFSVD PESGIIKTAL PDMSRENKEQ YQVVIQAKDM GGQMGGLSGT
260 270 280 290 300
TTVNITLTDV NNNPPRFPQS TYQFNSLESA PLGTHLGRIK ANDPDMGENA
310 320 330 340 350
ELEYSTAEGE GSDMFDVITD KDTQEGIITV KQNLDFEKKM LYTLRVDASN
360 370 380 390 400
THPDPRFLHL GPFKDSAMVK ISVEDVDEPP VFSKLSYLME VDEDVKEGSI
410 420 430 449 450
IGQVTAYDPD AMNNIIKYSV DRHTDMDRVF SIHSENGSIF TLKPLDRESS
460 470 480 490 500
PWHNITITAT EINNPKQSSQ IPVFIRILDI NDHAPEFATY YETFVCENAK
510 520 530 540 550
SGQLIQTISV MDKDDPPRGH KFFFEPVPEF PLNPNFTIVD NKDNTAGIVT
560 570 580 590 600
RKDGYSRNKM NTYLLPVLIF DNDYPIQSST GTLTIRVCAC DNLGNMQSCN
610 620 630 640 650
AEALMLAAGL STGALIAILL CVVILLTLIV LFAALKRQRK KEPLIISKDD
660 670 680 690 700
VRDNIVTYND EGGGEEDTQA FDIGTLRNPE AREDSKLRRD VMPETIFQIR
710 720 730 740 750
RTVPLWENID VQDFIHRRLK ENDSDPSAPP YDSLATYAYE GNDSVANSLS
760 770 780
SLESLTADCN QDYDYLSDWG PRFKKLAEMY GGNDSD

Length: 786
Mass (Da): 88,301
Last modified: December 12, 2006 - v2
Checksum: D9B1CE63502F87C2

Computationally mapped potential isoform sequences
There is 1 potential isoform mapped to this entry.

1

i} Entry Entry name Protein names Gene names Length Annotation
{i FBWHU6 F8WHU6 MOUSE i  Cadherin-9 ‘cdho 788 Annotation score: SO
Experimental Info
Feature key Position(s) : Description Graphical view
“Sequence conflict : 681:A — AK in AABB7707 (PubMed:8879495). :
: DEM Curated

Sequence conflict ﬁ M — S in AAB87707 (PubMed:8879495).

Sequence conflict | 725 -727:DPS - T in AAB87707 (PubMed:8879495).
SR Curated
Sequence conflict i 786:D — DLN in AAB87707 (PubMed:8879495).

Curated

Sequence databases
Select the link : AC116724 Genomic DNA No translation available.
destinations: :U69136 mRNA Translation: AAB87707.1
SEMBL
{GenBank
{DDBJ
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Similar proteins

100% Identity. 90% Identity, 50% Identity

Cross-references

Sequence databases

Select the link : AC116724 Genomic DNA No translation available.
destinations: ; U69136 mRNA Translation: AAB87707.1
§EMBL !
{iGenBank
{>DDBJ

3D structure databases

SMR :P70407
ModBase :Search...

Protein-protein interaction databases
STRING :10090.ENSMUSP0O0000026432

PTM databases
GlyConnect :2173, 2 N-Linked glycans (2 sites)
GlyGen :P70407, 5 sites, 2 N-linked glycans (2 sites)
iPTMnet :P70407
PhosphoSitePlus P70407

Proteomic databases
PaxDb | P70407
PRIDE : P70407
ProteomicsDB | 281745

Organism-specific databases
MGI | MGI:107433, Cdh9

Phylogenomic databases
eggNOG ' KOG3594, Eukaryota

InParanoid : P70407

PhylomeDB : P70407

Enzyme and pathway databases
Reactome :R-MMU-418990, Adherens junctions interactions

Miscellaneous databases
ChiTaRS :Cdh9, mouse
PRO :PR:P70407
RNAct :P70407, protein
SOURCE : Search...

Family and domain databases
Gene3D :4.10.900.10, 1 hit
InterPro :View protein in InterPro
IPR039808, Cadherin
IPR002126, Cadherin-like_dom
IPRO15919, Cadherin-like_sf
IPRO20894, Cadherin_CS
IPR0O00233, Cadherin_cytoplasmic-dom
IPR027397, Catenin-bd_sf
PANTHER :PTHR24027, PTHR24027, 1 hit
Pfam : View protein in Pfam
: PFO0028, Cadherin, 5 hits
| PF01049, Cadherin_C, 1 hit
PRINTS :PR0020Q5, CADHERIN
SMART : View protein in SMART
:SM00112, CA, 5 hits
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SUPFAM :SSF49313, SSF49313, 5 hits

PROSITE :View protein in PROSITE
PS00232, CADHERIN_1, 2 hits
PS50268, CADHERIN_2, 5 hits

MobiDB : Search...

Entry information

Entry name §CADH9,MOUSE
Accession :‘Primaw (citable) accession number: P70407
Entry history :Integrated into UniProtKB/Swiss- iNovember 25, 2002
Prot:
Last sequence update: :December 12, 2006
Last modified: 5September 29, 2021
This is version 142 of the entry and \}ersion 2 of the sequence. See complete history.
Entry status Reviewed (UniProtKB/Swiss-Prot)
Annotation program Chordata Protein Annotation Program

Miscellaneous

Keywords - Technical term
Reference proteome

Documents

o MGD cross-references
Mouse Genome Database (MGD) cross-references in UniProtkKB/Swiss-Prot

7,
%

Z

Main funding by:

4/ 2
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International Filing 5/14/2018

Date:

371(c) Date: 11/13/2019

Examiner: LANDSMAN, ROBERT S

Art Unit: 1647

Confirmation No.: 6337

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 CFR §1.56

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Commissioner:
Applicant submits herewith documents for the Examiner’s consideration in accordance

with 37 CFR §§1.56, 1.97 and 1.98.

Applicant respectfully requests that each listed document be considered by the Examiner
and be made of record in the present application and that an initialed copy of Form PTO/SB/08
be returned in accordance with MPEP §609.

The submission of any document herewith is not an admission that such document
constitutes prior art against the claims of the present application or that such document is

considered material to patentability as defined in 37 CFR §1.56(b). Applicant does not waive

4855-4725-1233 .1 -1-
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Atty. Dkt. No. 098065-0249

any rights to take any action, which would be appropriate to antedate or otherwise remove as a

competent reference any document submitted herewith.

CONCISE EXPLANATION OF RELEVANCE

References E1, E2, ES, and E6 were cited in an Office Action dated February 22, 2022
issued in corresponding Russian Patent Application No. 2019141268. The Russian Office Action

is also submitted as Reference E4, with its English-language machine translation.

Reference E3 is an Office Action dated March 4, 2022 issued in corresponding Mexican
Patent Application No. MX/a/2019/013597. An English-language machine translation is
provided.

Full English-language machine translations are provided for References E1, E2, and ES.

TIMING OF THE DISCLOSURE

The listed documents are being submitted in compliance with 37 CFR §1.97(d), on or

before payment of the issue fee.

STATEMENT UNDER 37 CFR §1.97(e)

The undersigned hereby states in accordance with 37 CFR §1.97(e)(1) that each item of
information contained in this supplemental information disclosure statement was first cited in
any communication from a foreign patent office in a counterpart foreign application not more

than three (3) months prior to filing of this Statement.
FEE

Fees in the amount of $260.00 to cover the fee associated with an information disclosure

statement are being paid by credit card via EFS-Web.

4855-4725-1233 .1 2-



OnCusp
13822 of 14295 Ex. 1002

Atty. Dkt. No. 098065-0249

The Commissioner is hereby authorized to charge any additional fees which may be

required for this application to Deposit Account Number 19-0741.

Respecttully submitted,

Date May 19, 2022 By /Benjamin Berkowitz/

FOLEY & LARDNER LLP
Customer Number: 22428
Telephone:  (202) 672-5490
Facsimile: (202) 672-5399

Benjamin A. Berkowitz
Attorney for Applicant
Registration No. 59,349

4855-4725-1233 .1
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PRINTER RUSH
(PTO ASSISTANCE)
Application: 16613203 Examiner: Landsman GAU: 1647

From: Location: RTFM Creation Date: 05/31/2022
Week Date: 5/9/2022
DOC CODE DOC DATE MISCELLANEOUS
|:| 1449 E Continuing Data
IDS 05/19/2022 [ ] Foreign Priority
[ ] cm || Document Legibility
| | IFW/FWCLM || Fees
[ ] SRFW [ | Petition (TC)
[ ] DRW [ | Other
[ ] OATH
[ 3
| | SPEC
[RUSH] Message:
Please respond to the 05/19/22 IDS.
Thank you
XRUSH] Response:
Initials:

Examiner: PUBS contact - James Leija, (703) 756-1197

NOTE: This form will be included as part of the official USPTO record with the response document coded as XRUSH.

REV: AUG 16

Page 1/1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
16/613,203 11/13/2019 Atsuko SAITO 098065-0249 6337
22428 7590 06/03/2022 | EXAMINER |
FOLEY & LARDNER LLP
3000 K STREET N.W. LANDSMAN, ROBERT §
SUITE 600
WASHINGTON, DC 20007-5109 | arrusr | pasr~umsER |
1647
| NOTIFICATION DATE I DELIVERY MODE |
06/03/2022 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

ipdocketing @foley.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
_Corrected 16/613,203 SAITO et al,
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
ROBERT S LANDSMAN 1647 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included

herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to the Notice of Allowability dated 5/11/22.

[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.3 An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-13 and 24-28 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) LJAl b) (J Some* ¢) (J None of the:

1. (3 Certified copies of the priority documents have been received.
2. [J Certified copies of the priority documents have been received in Application No.

3. {0 Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5.[] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.00 Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2. Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date 5/19/22.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. O Other .
of Biological Material

4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

6. (J Examiner's Statement of Reasons for Allowance

/ROBERT S LANDSMAN/
Primary Examiner, Art Unit 1647

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220531
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Application/Control Number: 16/613,203 Page 2
Art Unit: 1647

EXAMINER’S AMENDMENT

Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the first inventor

to file provisions of the ATA.

An examiner’s amendment to the record appears below. Should the changes and/or additions be
unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To ensure

consideration of such an amendment, it MUST be submitted no later than the payment of the issue fee.

Authorization for this examiner’s amendment was given in an interview with Michael Kaminski

on 5/27/22.

In the claims:

Cancel claim 53
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Application/Control Number: 16/613,203 Page 3
Art Unit: 1647

EXAMINER’S COMMENT

Claim 53 was inadvertently allowed in the Notice of Allowability dated 5/11/22. Otherwise, this

Corrected Notice of Allowability is identical to that Notice.

Advisory information

Any inquiry concerning this communication or earlier communications from the examiner should
be directed to ROBERT S LANDSMAN whose telephone number is 571-272-0888. The examiner can
normally be reached M-F 8§ AM — 6 PM (eastern).

Examiner interviews are available via telephone, in-person, and video conferencing using a USPTO
supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use the USPTO
Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor, Joanne
Hama, can be reached at 571-272-2911. The fax phone number for the organization where this application
or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained from
either Private PAIR or Public PAIR. Status information for unpublished applications is available through
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) at
866-217-9197 (toll-free).

/ROBERT S LANDSMAN/
Primary Examiner, Art Unit 1647
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |ic613 203 SAITO et al.
H “ “ ‘“ “‘ Examiner Art Unit
ROBERT S LANDSMAN 1647
CPC
Symbol Type Version
A61K 6803 F 2017-08-01
A61K 6849 | 2017-08-01
A61P 00 I 2018-01-01
AB1K 4745 | 2013-01-01
CO7K 28 | 2013-01-01
CO7K 24 A 2013-01-01
CO7K 40 A 2013-01-01
CO7K 41 A 2013-01-01
CO7K 565 A 2013-01-01
CO7K 732 A 2013-01-01
CO7K 76 A 2013-01-01
CO7K 77 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 18
/ROBERT S LANDSMAN/ 31 May 2022 ) . _—
Primary Examiner, Art Unit 1647 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 none

U.S. Patent and Trademark Office

Page 1 of 3

Part of Paper No.: 20220531
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |ic613 203 SAITO et al.
“ “‘“ “‘ Examiner Art Unit
ROBERT S LANDSMAN 1647

INTERNATIONAL CLASSIFICATION

CLAIMED

AB1K47/68 68
CO07K16/28 28
NON-CLAIMED

AB61P35/00 00
AB1K31/4745 4745

US ORIGINAL CLASSIFICATION

Primary Examiner, Art Unit 1647
(Primary Examiner)

CLASS SUBCLASS
CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 18
/ROBERT S LANDSMAN/ 31 May 2022

O.G. Print Claim(s) | O.G. Print Figure

(Date) 1 none

U.S. Patent and Trademark Office

Part of Paper No.: 20220531

Page 2 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |ic613 203 SAITO et al.
“ “‘“ “‘ Examiner Art Unit
ROBERT S LANDSMAN 1647

Claims renumbered in the same order as presented by applicant (J CPA (J T.D. ([ R.1.47
CLAIMS

Final |Original|Final OriginallFinaI Original|Final |Original|Final OriginallFinaI Original[Final |Original|Final |Original
1 10
2 11
3 12
4 13
5 24
6 25
7 26
8 27
9 28
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 18
/ROBERT S LANDSMAN/ 31 May 2022 ) . N
Primary Examiner, Art Unit 1647 Q.G. Print Clalm(s) Q.G. Print Flgure
(Primary Examiner) (Date) 1 none
U.S. Patent and Trademark Office Part of Paper No.: 20220531

Page 3 of 3
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STATEMENT BY APPLICANT

Date Submitted: May 19, 2022

(use as many sheets as necessary)

PTO/SB/08 (modified
Complete if Known \
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Application Number 16/613,203
Filing Date 5/14/2018
First Named Inventor Atsuko SAITO
Art Unit 1647

Examiner Name

LANDSMAN, ROBERT S

@eet

| 1 lof [1

Attorney Docket Number

098065-0249

J

U.S. PATENT DOCUMENTS

Pages, Columns, Lines,
Examiner | Cite Document Number Publication Date Name of Patentee or Applicant of Where Relevant
Initials* | No." Number-Kind Code? (if MM-DD-YYYY Cited Document Passages or Relevant
known) Figures Appear
UNPUBLISHED U.S. PATENT APPLICATION DOCUMENTS
U.S. Patent Application Filing Date of Pages, Columns, Lines,
Examiner | Cite Document Cited%ocument Name of Patentee or Applicant of Where Relevant
Initials* No." Serial Number-Kind Code? MM-DD-YYYY Cited Document Passages or Relevant
(if known) Figures Appear
FOREIGN PATENT DOCUMENTS
Examiner | Cite Foreign Patent Document Publication Date Name of Patentee or Pagﬁ?ﬁiﬁ"é@.@i’aﬂ?es’
Initials* No.' Country Code*Number* MM-DD-YYYY Applicant of Cited Documents Passages or Relevant
Kind Code® (if known) Figures Appear T®
NON PATENT LITERATURE DOCUMENTS
Exami cit Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
o N;ﬁ item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue number(s), | T°
' publisher, city and/or country where published.
E1 ALTSHULER, E.P. ET AL., "Generation of Recombinant Antibodies and Means for Increasing Their v
Affinity," Advances in Chemistry, vol. 50, pp.203-258.
E2 JARILIN, A.A., Fundamentals of Immunology: Textbook - Publishing House "Meditisina," 1999, 608c., v
p.171-173.
E3 Office Action issued in corresponding Mexican Patent Application No. MX/a/2019/013597 dated March v
4,2022.
E4 Office Action issued in corresponding Russian Patent Application No. 2019141268 dated February 22, v
2022.
E5 SINGER, M. and BERG, P., Genes and Genomes: 2 volumes, vol 1, translation from English M.: Mir, v
1998. - 373p., ill.; pp.63-64.
E6 UNIPROT: locus CADH9_MOUSE, access P70407, 25.11.2002, Accessed via the Internet at:
https://www.uniprot.org/uniprot/P70407.

ALL REFEREMNCES CONSIDERED EXCEPT WHERE LINED THROUGH. /R.5.L/

Examiner
Signature

/ROBERT S LANDSMAN/

Date
Considered

05/31/2022
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To: ipdocketing@foley.com,,
From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 22428

Jun 03, 2022 04:44:19 AM
Dear PAIR Customer:

FOLEY & LARDNER LLP

3000 K STREET N.W.

SUITE 600

WASHINGTON, DC 20007-5109
UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 22428 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
16613203 NOA 06/03/2022 098065-0249
1449 06/03/2022 098065-0249

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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f Substitute for form 1449/PTO
INFORMATION DISCLOSURE Application Number 16/613,203
STATEMENT BY APPLICANT Filing Date 5/14/2018
o First Named Inventor Atsuko SAITO
Date Submitted: July 18, 2022 Art Unit 1647
(use as many sheets as necessary) Examiner Name LANDSMAN, ROBERT S
\Sheet | 1 lof [1 Attorney Docket Number 098065-0249 P
U.S. PATENT DOCUMENTS
Pages, Columns, Lines,
Examiner | Cite Document Number Publication Date Name of Patentee or Applicant of Where Relevant
Initials* | No." Number-Kind Code? (if MM-DD-YYYY Cited Document Passages or Relevant
known) Figures Appear
UNPUBLISHED U.S. PATENT APPLICATION DOCUMENTS
U.S. Patent Application Filing Date of Pages, Columns, Lines,
Examiner | Cite Document Citengocument Name of Patentee or Applicant of Where Relevant
Initials* No." Serial Number-Kind Code? MM-DD-YYYY Cited Document Passages or Relevant
(if known) Figures Appear
FOREIGN PATENT DOCUMENTS
. Pages, Col , Lines,
Examiner | Cite | Foreign Patent Document Publication Date szel_of IDtattferg_?edor ags\fherg ;r;llrg anltnes
Initials™ No.! Country Code*Number* MM-DD-YYYY p;I)chan 0 t e Passages or Relevant
Kind Code® (if known) ocuments Figures Appear T®
F1 TW-201613643-A 04-16-2016 NOVARTIS AG =WO 2016/024195A1 | Abs.
NON PATENT LITERATURE DOCUMENTS
Exami Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
v No: | item (book, magazine, journal, serial, symposium, catalog, etc.) date, page(s), volume-issue number(s), | T°
’ publisher, city and/or country where published.
Eo Office Action and Search Report issued in corresponding Taiwanese Patent Application No. 107116035 v
dated May 10, 2022.

Examiner
Signature

Date
Considered
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A61P35/00 (2006.01)
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The present invention relates to anti-CDH6 antibodies, antibody fragments, antibody drug conjugates,

and their uses for the treatment of cancer.
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The present invention relates to anti-CDH6 antibodies, antibody fragments, antibody drug

conjugates, and their USES fof the treatment of caricer.
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()T S E » H a4 (a) SEQ ID NO: 1547 LCDR1 (CDR-F #
REE) ~ (b) SEQ ID NO: 15527 LCDR2 ~ (¢) SEQ ID NO: 1562
° LCDR3 ; R EHT#EE » Ha%4 : (d) SEQ ID NO: 1577 HCDRI - (e)

SEQ ID NO: 15822 HCDR2 } (f) SEQ ID NO: 159 HCDR3 ;

(i) EE P T 85 & > H 44 (a) SEQ ID NO: 142 LCDRI (CDR-F #
SRSE®) - (b) SEQ ID NO: 15 LCDR2  (¢) SEQ ID NO: 16
LCDR3 ; REHMEEE » a2 : (d) SEQ ID NO: 172 HCDRI - (e)
SEQ ID NO: 182> HCDR2 } (f) SEQ ID NO: 192 HCDR3 ;

(iv)ES$E AT 8 = > H 4% (a) SEQ ID NO: 242 LCDR1 (CDR-E i
A EE) - (b) SEQ ID NO: 257 LCDR2 » (¢) SEQ ID NO: 26
LCDR3; REEA#E > £8<4 : (d) SEQ ID NO: 277 HCDRI -~ (e)
SEQ ID NO: 282> HCDR2 } (f) SEQ ID NO: 2922 HCDRS3 ;
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(V@O ZE - HA & () SEQ ID NO: 347 LCDR1 (CDR-F #
RIEE) ~ (b) SEQ ID NO: 352 LCDR2 - (¢) SEQ ID NO: 362
LCDR3 : REH#O#E » M4 : (d) SEQ ID NO: 372 HCDRI - (e)
SEQ ID NO: 382> HCDR2 K (f) SEQ ID NO: 3922 HCDR3 ;

(V)ESgE A 4 IE > H & (a) SEQ ID NO: 44 LCDRI1 (CDR-H #
RIE®E) ~ (b) SEQ ID NO: 4527 LCDR2 - (¢c) SEQ ID NO: 46~
LCDR3 ; RE#HTEE » a4 (d) SEQ ID NO: 47 HCDRI - (e)
SEQ ID NO: 48 2 HCDR2 } (f) SEQ ID NO: 492 HCDR3 ;

(ViES ST 8 & - H & (a) SEQ ID NO: 542 LCDR1 (CDR-F
R EE) ~ (b) SEQ ID NO: 557 LCDR2 - (¢) SEQ ID NO: 562
LCDR3 : REH#T#&E » 4 : (d) SEQ ID NO: 57 HCDRI - (e)
SEQ ID NO: 58 2 HCDR2 % (f) SEQ ID NO: 592 HCDR3 ;

(viii)ER§E T & - H & (a) SEQ ID NO: 64X LCDR1 (CDR-FH
A EE) - (b) SEQ ID NO: 652 LCDR2 - (¢) SEQ ID NO: 66
LCDR3 | REH#EIEE » HE S  (d) SEQ ID NO: 672 HCDRI - (e)
SEQ ID NO: 6822 HCDR2 K (f) SEQ ID NO: 692> HCDR3 ;

(i) A & > H A & (a) SEQ ID NO: 74 LCDRI1 (CDR-F #j
R EE) ~ (b) SEQ ID NO: 752 LCDR2 - (¢) SEQ ID NO: 76 ®
LCDR3 : RE#ETEE » HEE : (d) SEQ ID NO: 77ZHCDRI1 - (e)
SEQ ID NO: 78 Z HCDR2 }; (f) SEQ ID NO: 79X HCDR3 ;

(x)ER g T & - H S (a) SEQ ID NO: 84 LCDR1 (CDR-H i
FREE) - (b) SEQ ID NO: 857 LCDR2 - (¢) SEQ ID NO: 86
LCDR3 ; RE#HTEE » HAE  (d) SEQ ID NO: 87ZHCDRI1 - (e)
SEQ ID NO: 882 HCDR2  (f) SEQ ID NO: 8922 HCDR3 ;

(x)ESGHE T & » H A S (a) SEQ ID NO: 947 LCDR1 (CDR-FH #
R EE) - (b) SEQ ID NO: 952 LCDR2 ~ (¢) SEQ ID NO: 96~

ey
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LCDR3 ; REH#ETHEE » 84 : (d) SEQ ID NO: 972 HCDRI - (e)
SEQ ID NO: 982> HCDR2 F (f) SEQ ID NO: 992> HCDR3 :
 xXi)EEETTEE 0 X84 (a) SEQ ID NO: 104 LCDR1 (CDR-E&
R ERE) ~ (b) SEQ ID NO: 1057 LCDR2 - (¢) SEQ ID NO: 106~
LCDR3 : RE#E#E » <% : (d) SEQ ID NO: 1072 HCDRI1 - (e)
SEQ ID NO: 10822 HCDR2 K (f) SEQ ID NO: 10922 HCDR3 ;
(xiii)ERSEE & > H 4 (a) SEQ ID NO: 1147 LCDRI1 (CDR-H
WL EE) - (b) SEQ ID NO: 115 LCDR2 ~ (¢) SEQ ID NO: 116~
LCDR3 ; RS 8E » Ha4 : (d) SEQ ID NO: 117Z2HCDRI1 - (e)
SEQ ID NO: 1182 HCDR2 K (f) SEQ ID NO: 11922 HCDR3 ;
(xiv)ER$E A & » H 4 (a) SEQ ID NO: 12427 LCDRI (CDR-F
WA EE) - (b) SEQ ID NO: 1252 LCDR2 -~ (¢c) SEQ ID NO: 126~
LCDR3 ; R EHMEOEE » A4 ' (d) SEQ ID NO: 1272 HCDRI1 - (e)
SEQ ID NO: 12822 HCDR2 } (f) SEQ ID NO: 1292 HCDR3 ;
(xV)ER O] S5 [& » H 4 (a) SEQ ID NO: 1347 LCDR1 (CDR-FH
HWEERE) - (b) SEQ ID NO: 135 LCDR2 ~ (¢c) SEQ ID NO: 136>
LCDR3 ; REHETEE » a4 1 (d) SEQ ID NO: 1372 HCDRI - (e)
® SEQ ID NO: 1382 HCDR2 } (f) SEQ ID NO: 1392 HCDR3 ;
(xvi)ER G T 8 & > H 44 (a) SEQ ID NO: 1447 LCDRI (CDR-EH
FIALERE) - (b) SEQ ID NO: 1452 LCDR2 - (¢c) SEQ ID NO: 1462
LCDR3 ; R EHTEE » 82 : (d) SEQ ID NO: 1472 HCDRI - (e)
SEQ ID NO: 14822 HCDR2 K (f) SEQ ID NO: 14927 HCDR3 ;
(xvii) iR $E T8 & » H 54 (a) SEQ ID NO: 1747 LCDR1 (CDR-H
WA ZEE) ~ (b) SEQ ID NO: 1752 LCDR2 ~ (¢) SEQ ID NO: 176~
LCDR3 ; REHEEE » 84 : (d) SEQ ID NO: 1772 HCDRI1 - (e)
SEQ ID NO: 17822 HCDR2 K (f) SEQ ID NO: 17922 HCDR3 ;
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(xviii)ESHE AT 2 [E » H 24 (a) SEQ ID NO: 184 LCDR1 (CDR-
A EE) - (b) SEQ ID NO: 1852 LCDR2 ~ (c) SEQ ID NO: 186>~
LCDR3 ; R EHE#E » HE%&  (d) SEQ ID NO: 1872 HCDR1 - (e)
SEQ ID NO: 18822 HCDR2 (f) SEQ ID NO: 1892 HCDR3 ;

(xix)EE AT $6 & - H A2 (a) SEQ ID NO: 19422 LCDR1 (CDR-&
A EE) ~ (b) SEQ ID NO: 1952 LCDR2 -~ (c) SEQ ID NO: 196>~
LCDR3 ; R EMTA#E » 8<%  (d) SEQ ID NO: 1972 HCDR1 - (e)
SEQ ID NO: 198 ZHCDR2 F (f) SEQ ID NO: 199> HCDR3 ;

(xx)EEPE T & - H A (a) SEQ ID NO: 2042 LCDR1 (CDR-H
WA EE) ~ (b) SEQ ID NO: 2052 LCDR2 ~ (¢) SEQ ID NO: 206~
LCDR3 ; RESTEE » H42& 1 (d) SEQ ID NO: 207> HCDR1 - (e)
SEQ ID NO: 2082 HCDR2 J (f) SEQ ID NO: 209> HCDR3 ;

(xx)ESHE AT & - B & (a) SEQ ID NO: 2147 LCDRI (CDR-FH
fAEE) ~ (b) SEQ ID NO: 215ZLCDR2 - (¢) SEQ ID NO: 216>
LCDR3 ; R EH#H T EE » H44 : (d) SEQ ID NO: 2172 HCDR1 - (e)
SEQ ID NO: 2182 HCDR2 & (f) SEQ ID NO: 2192 HCDR3 ;

(xxii)EEHE T ¥ & » H A4 (a) SEQ ID NO: 224> LCDR1 (CDR-FH
HWAEE) ~ (b) SEQ ID NO: 22527 LCDR2 -~ (¢) SEQ ID NO: 2262 ®
LCDR3 : REH#TEE » 44 : (d) SEQ ID NO: 227 HCDRI - (e)
SEQ ID NO: 228 2 HCDR2 J (f) SEQ ID NO: 229 HCDR3 ; &

(xxiii)EE§# T #E & » H 404 (a) SEQ ID NO: 234 LCDRI (CDR-
TR TERE) -~ (b) SEQ ID NO: 235 LCDR2 - (c) SEQ ID NO: 236>
LCDR3 ; REH#AEE » HA4  (d) SEQ ID NO: 2372 HCDRI - (e)
SEQ ID NO: 2382 HCDR2 % (f) SEQ ID NO: 239> HCDR3 -

MRBE—AIAERSIZIBEEESY » HPCDRAZE D — (@K
-9 % T%S&/&%6¢Z%—$;LCDH6BL%EZ7FE & CDR Y 18 FE 78 A Y
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R e

RBE—FIMERGI ZPIBEESY > 9+ CDRANZ — 3K/ (@ i
EBEC&EE - sREABCHEUR -

RBE—FIMEHEFIZNBEESY  HPZBXEFESE
EREAES

()84 SEQ ID NO: 170 & 6] & & (vH) &84 SEQ ID NO: 171
ZEGE R B &E (VD)

(i) & SEQ ID NO: 160~ &= # 5] 8 & (vH) & &2 & SEQ ID NO:
1617 8 4 0] $8 & (VL) ;

® (iii)E & SEQ ID NO: 207 & ## 0] 8 & (vH) X 84 SEQ ID NO: 21
ZERGE T & (VL)
(iv)E-&SEQ ID NO: 30 EH# ] & & (VH) X 8 & SEQ ID NO: 31
ZER T E & (VL)
(VMVBEESSEQIDNO: 407 E# T EE(VH) KB &SEQID NO: 41
55 9 ] 2 (VL)
(vi)E & SEQ ID NO: 502 & i o] # & (vH) & .4 SEQ ID NO: 51
ZE g 8 & (VL) ;
® (vii)&2 & SEQ ID NO: 60 & ## 6] # & (vH) & .4 SEQ ID NO: 61
ZEREE&E (VL)

(viii)E & SEQ ID NO: 707 E ## 7] € [& (vH) & &2 & SEQ ID NO: 71
ZER T & (VL) ;
(ix)E 4 SEQ ID NO: 80> Ef##al €& (vH) &84 SEQ ID NO: 81

ZE T 8 & (VL)
(x)f1 2 SEQ ID NO: 90 & §# o] # & (vH) & 4 SEQ ID NO: 91~
55 9 B 2 & (VL)

(xi)E & SEQ ID NO: 100> SH# o] & & (VH) & & SEQ ID NO:

C191252PA.docx -7-

)



OnCusp
13845 of 14295 Ex. 1002

201613643

101 7 % §# o] 8 [& (VL)

(xii))E&SEQ ID NO: 1107 E# v & (vH) 2 & SEQ ID NO:
11127 B 38 0] 8 (& (VL) ;

(xiii)E &SEQ ID NO: 120 E# 0] & & (vH) ;& SEQ ID NO:
1217 $R 4% o] #E & (VL)

(xiv)E & SEQ ID NO: 130 EH# v & [E (VH) K & SEQ ID NO:
1317 g T B & (VL) 5

(xv)E & SEQ ID NO: 140 Ef#n & (vH) &8 & SEQ ID NO:
1417 §R§E 0] 8 & (VL) S

(xvi)BEL & SEQ ID NO: 150 EH#E v & & (vH) K £ & SEQ ID NO:
IS1ZER ST & (VL) S

(xvii)E & SEQ ID NO: 180 E## 0] # & (vH) & 2 4 SEQ ID NO:
181 7 B T & (VL) 5

(xviii)BE & SEQ ID NO: 190 = ## 7] 8 & (VH) }. 2. & SEQ ID NO:
191 7 ERGEW#E&E (VL) 5

(xix)H & SEQ ID NO: 200> SE# 1 # & (VH) & 84 SEQ ID NO:
201 7 R g A B & (VL)

(xx)E.&SEQ ID NO: 2107 Ef# & & (VH) & A < SEQ ID NO: ‘
211 7 B g# v] 8 & (VL) ;

(xxi)E & SEQ ID NO: 220> & #i o] & & (VH) %8 2 SEQ ID NO:
2217 ¥R g8 O] & (VL) 5

(xxii)E & SEQ ID NO: 2307 Ef# v & & (vH) X8 & SEQ ID NO:
2317 P TBEE (VL) 5 K

(xxiii)f, & SEQ ID NO: 240 E o] & & (vH) & 24 SEQ ID NO:
241 7 EEgE A BEE (VL)

REBE-—AAERFAZIBELESY  HEK@EMEERNEHE

0
oo
'
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TAEE ERIFELIO% ~ 91% ~ 92% ~ 93% ~ 94% ~ 95% > 96% -~
97% ~ 98%E99% — B M

RBE—AABREAZNBELSSY > HPZiEBEKR
B meavig - ABeEE AEIE/HRE  AEDE - BE#EpE
(scFV)Efide F B, °

RBE-—FAIEAERAZNEESESY  HbPxEZETEBHL
TR THBEET AUHBEET RAKMEET - HE
BEEETFRENR KRB EET -

REBE—MABEREFAZIBELSSY  HbREBERETFTEEE
EHEMNTHER BB © N-T B o e &4--0hoE & )
E)2-FE A -T B B (BE AL -SPDB) ~ N-T T B o5 i £:3-(2-0h I & R &)
7 B% B5 (SPDP) ~ N-T g o5 & £ 4-(2- 0t 0E A — Hfit £ )X B% 5 (SPP) ~ N-
T ZERGoRE A4-(2-UEBE £ T i) T BEES(SPDB) ~ N-T g o5 iz £ Bt
Z. 15 B (STA) ~ N-T T Hi oo Fr B (4-T Z B B ) e 2 B BA B5 (STAB) - IE
T —BESERZPEG NHS » N-T “FERoofr£4-(IET % “ERoo fe B &)
MO HEE(SMCC) » N-In & T “H el A&4-(H T & B el A B A)
IRC b FBE B (e £ -SMCC)B2,5- Al | A ML D& e -1-F 17-(2,5- A &

® FH-2,5- & -1H-0E 0% -1-£5)-5,8,11,14- M0l & £ -4,7,10,13-WE &+ &

fe-1-B2 s (CX1-1) -

RBE—FIABERS ZIREESY  HPZEEFITEBEN-
T TERTE R A -4-(2-MbUE A TR )2 B - T BR Bs (B & -SPDB) -

REBE—FAERI ZBEESSY - HPxEYE T D) HRIE
B BT 4K ZBF © B 3% 5 & (maytansinoid) ~ V-ATPEGHIH &) - {2 4
A AT A ~ Bel2fI &I & ~ MCLIHD &I - HSPOOHN IR ~ IAPHIHI A
mTorfIHIHK| - MERER - ME ZRER - BE T (auristatin) ~ /&
R % & (dolastatin) ~ MetAP (A At iz B& B &= IR E8) ~ & & il 2 5 CRM1
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Z AN E - DPPIVHAIHI A - B BER NG - M RAE P > BiEE L R
RIEZMEE - EOE S RAMGIK - A0 & B - COK2H0 &I & -
CDKOHNFI A - BEEh & 5 AN HI Kl - HDACHI &% - DNAEE &l - DNA
Be{E & ~ DNABR AR - DNAUN M 45 & B B DHFRH &I -
REE—RAFEIZNBELES Y HIPZREYH S BESE

RBE-FIAERGZINEEESY » HPZEEZEABNQ)-
E LA -N2-(4-FR B -4-HE-1-{ & £ K £)-22 53 5 (DMA)HN(Q)-*E
ZERE-N(2)-(3-Fi £&-1 {Eﬂ’ﬁﬁﬁﬁ)-%@”?(DMl) ° .
MBE—FIRBRA ZHBESESY » HEE - 5BB4EHS -
RBE—FIAEES ZIBEGESY > HBERISHHT > IEE
Fl4H & -
—BEA T ZINEBEESY -
r ~
< .
@
N ~n

Ab-f#EL-SPDB-DM4
NEBES EOESTW o Hp
ADR IR ENEE SRR R E%E4 S E AHECDH6 > &K=
UnBrHE—4 M EnREHIZEL0 -
REBEE-FIMKBREAZHBEGESY  HPZNBNEES
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F EXTE(SEQID NO: )[R R M E S ZE NBECDH6Z LR A EE -
MBE—FIAEGEA ZIMBESSY  HPZNBRENES
& R ERFE(SEQ ID NO: 443) R R M 455 A CDHG6 -
RBE—RABEREF ZNBEESY > HPZADRBEUTZ
MERENFEES R & -
(NER BT # & » H /2 (a) SEQ ID NO: 1642 LCDR1 (CDR-Z #
A FEE) ~ (b) SEQ ID NO: 1652LCDR2 -~ (c) SEQ ID NO: 166
LCDR3 ; REHT#E - 44 : (d) SEQ ID NO: 16727 HCDRI - (e)
SEQ ID NO: 16822 HCDR2 } (f) SEQ ID NO: 169> HCDR3 ;
(1)ER$E T8 & » H 424 (a) SEQ ID NO: 1542 LCDRI1 (CDR-F& #
SR FE®E) ~ (b) SEQ ID NO: 155 LCDR2 - (¢) SEQ ID NO: 1562
LCDR3 ; RESHT#E » A4 : (d) SEQ ID NO: 1572 HCDR1 - (e)
SEQ ID NO: 1582 HCDR2 J% (f) SEQ ID NO: 1592 HCDR3 ;
(i) 8 $E T 4 & » H A & (a) SEQ ID NO: 14X LCDRI (CDR-F #j
AR EE) -~ (b) SEQ ID NO: 152 LCDR2 - (¢) SEQ ID NO: 162
LCDR3 ; REHTEE » M4 : (d) SEQ ID NO: 17ZHCDRI1 - (e)
SEQ ID NO: 182 HCDR2 % (f) SEQ ID NO: 192> HCDR3 ;
(V)R T8 & » XA 4 (a) SEQ ID NO: 2427 LCDRI1 (CDR-F #
B EE) - (b) SEQ ID NO: 252 LCDR2 - (¢) SEQ ID NO: 26
LCDR3 ; REHT#EE » < : (d) SEQ ID NO: 272 HCDRI - (e)
SEQ ID NO: 2822 HCDR2 % (f) SEQ ID NO: 292> HCDR3 :
(VESHE 2 & - & (a) SEQ ID NO: 34ZLCDR1 (CDR-H ##
A EE) > (b) SEQ ID NO: 352 LCDR2 - (c) SEQ ID NO: 36
LCDR3 ; REHMEUEE » 44 : (d) SEQ ID NO: 377 HCDRI - (e)
SEQ ID NO: 3822 HCDR2 } (f) SEQ ID NO: 392> HCDR3 ;
(Vi)ER $E T] 5 & » H £12 (a) SEQ ID NO: 4427 LCDR1 (CDR-F
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FEE) ~ (b) SEQ ID NO: 452 LCDR2 - (¢) SEQ ID NO: 46>
LCDR3 ; REHT#E » 4% : (d) SEQ ID NO: 477 HCDRI1 - (e)
SEQ ID NO: 482 HCDR2 % (f) SEQ ID NO: 492> HCDR3 ;
(vil)ER g T 5[ & - H 94 (a) SEQ ID NO: 542 LCDR1 (CDR-F #
B EE) - (b) SEQ ID NO: 552 LCDR2 - (¢) SEQ ID NO: 56>
LCDR3 ; REHTEE » A4 : (d) SEQ ID NO: 577 HCDRI - (e)
SEQ ID NO: 582 HCDR2 } (f) SEQ ID NO: 5922 HCDR3 ;
(vii)ER$E T B & - E 434 (a) SEQ ID NO: 64X LCDR1 (CDR-F
HWREE) - (b) SEQ ID NO: 652 LCDR2 - (¢) SEQ ID NO: 66
LCDR3 ; REHIHE - a4 : (d) SEQ ID NO: 677 HCDRI - (e)
SEQ ID NO: 682 HCDR2 J (f) SEQ ID NO: 69> HCDR3 ;
(ix)EC T 8 & > H /2 (a) SEQ ID NO: 7422 LCDR1 (CDR-F& #
hEE) ~ (b) SEQ ID NO: 752 LCDR2 - (¢) SEQ ID NO: 76~
LCDR3 ; R EH#O#E » a4 : (d) SEQ ID NO: 772 HCDRI - (e)
SEQ ID NO: 78 2 HCDR2 }% (f) SEQ ID NO: 7922 HCDR3 ;
EHE & E - = (a) SEQ ID NO: 847 LCDR1 (CDR-F
B EE) - (b) SEQ ID NO: 852 LCDR2 - (¢) SEQ ID NO: 86
LCDR3 ; REHE#E » %4 : (d) SEQ ID NO: 872HCDRI - (e)
SEQ ID NO: 882 HCDR2 } (f) SEQ ID NO: 892 HCDR3 ;
(xDESE T & > H 4 (a) SEQ ID NO: 94 LCDR1 (CDR-H #
SR EE) - (b) SEQ ID NO: 952 LCDR2 - (¢) SEQ ID NO: 96
LCDR3 ; REHTEE » 6% : (d) SEQ ID NO: 972HCDRI - (e)
SEQ ID NO: 982 HCDR2 K (f) SEQ ID NO: 992 HCDR3 ;
(xii)ER$H BT84 & > H 2 (a) SEQ ID NO: 1042 LCDR1 (CDR-H
HIEFEE) - (b) SEQ ID NO: 105 LCDR2 - (¢) SEQ ID NO: 106~
LCDR3 ; REHTEE » %4 : (d) SEQ ID NO: 1072 HCDRI1 - (e)
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SEQ ID NO: 10822 HCDR2F (f) SEQ ID NO: 1092 HCDR3 ;

(xii)EEPE AT & » H S (a) SEQ ID NO: 1142 LCDRI (CDR-F
#WHAEE) - (b) SEQ ID NO: 115 LCDR2 + (¢) SEQ ID NO: 116>
LCDR3 ; R EH#A#E » HMa2 : (d) SEQ ID NO: 117X HCDR1 -~ (e)
SEQ ID NO: 1182 HCDR2 K (f) SEQ ID NO: 1192 HCDR3 ;

(xiv)EE 8 AT €4 % > E 414 (a) SEQ ID NO: 124X LCDRI1 (CDR-F
HWHREE) - (b) SEQ ID NO: 125 LCDR2 - (c) SEQ ID NO: 126>
LCDR3 ; REETE#E » 284 : (d) SEQ ID NO: 127 HCDRI - (e)
SEQ ID NO: 1282 HCDR2 % (f) SEQ ID NO: 1292 HCDR3 ;

® (xv)ES T 28 & » H A< (a) SEQ ID NO: 1342 LCDR1 (CDR-F
FRZEE) - (b) SEQ ID NO: 135ZLCDR2 ~ (¢) SEQ ID NO: 136
LCDR3 ; RE#A#E » A2 : (d) SEQ ID NO: 1372 HCDRI -~ (e)
SEQ ID NO: 13822 HCDR2 } (f) SEQ ID NO: 1392 HCDR3 ;
(xvi)ESJE ] 24 & » H 4 (a) SEQ ID NO: 144 LCDR1 (CDR-H
WS EE) - (b) SEQ ID NO: 1452 LCDR2 - (¢) SEQ ID NO: 146>
LCDR3 ; BREE A &E » HA 24 : (d) SEQ ID NO: 147> HCDRI -~ (e)
® SEQ ID NO: 14822 HCDR2F (f) SEQ ID NO: 149 HCDR3 ;

(xvii)iR$E T ¥ & > H 4 (a) SEQ ID NO: 1742 LCDR1 (CDR-H
IR ERE) ~ (b) SEQ ID NO: 1752 LCDR2 -~ (¢) SEQ ID NO: 176
LCDR3 ; REHEEE » £48% : (d) SEQ ID NO: 17722 HCDRI1 - (e)
SEQ ID NO: 1782 HCDR2 & (f) SEQ ID NO: 17922 HCDR3 ;

(xviiil) ST E & > H 3 (a) SEQ ID NO: 1842 LCDRI1 (CDR-
FHHFEE) - (b) SEQ ID NO: 1852 LCDR2 -~ (¢) SEQ ID NO: 1862
LCDR3 ; A EH#A#E » HH4 : (d) SEQ ID NO: 1872 HCDRI -~ (e)
SEQ ID NO: 188 2 HCDR2 ¢ (f) SEQ ID NO: 1897 HCDR3 ;

(xix)IR ] E & » H A2 (a) SEQ ID NO: 19427 LCDR1 (CDR-H
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AR EE) - (b) SEQ ID NO: 195ZLCDR2 -~ (¢) SEQ ID NO: 196>
LCDR3 : R EH#MAEE » % 1 (d) SEQ ID NO: 197X HCDR1 - (e)
SEQ ID NO: 19822 HCDR2 } (f) SEQ ID NO: 1992 HCDR3 ;
(xx)ESPE T B & > H S (a) SEQ ID NO: 204 LCDR1 (CDR-H
WIREE) - (b) SEQ ID NO: 205 LCDR2 - (c) SEQ ID NO: 206>
LCDR3 ; E#T8#E » 24 : (d) SEQ ID NO: 2072 HCDRI - (e)
SEQ ID NO: 2082 HCDR2 } (f) SEQ ID NO: 209> HCDR3 ;
(xxi)EE A E - 4 S (a) SEQ ID NO: 2142 LCDRI1 (CDR-H
HIREE) ~ (b) SEQ ID NO: 2152 LCDR2 -~ (¢) SEQ ID NO: 216~
LCDR3 ; R EH# T8 E » 4 : (d) SEQ ID NO: 2172 HCDRI1 - (e)
SEQ ID NO: 2182 HCDR2 }, (f) SEQ ID NO: 219> HCDR3 ;
(xxil)EE$E O] 8 & - H & (a) SEQ ID NO: 2247 LCDR1 (CDR-H
HAEE) ~ (b) SEQ ID NO: 225 LCDR2 - (c) SEQ ID NO: 226>
LCDR3 ; R EH#AEE » 4 1 (d) SEQ ID NO: 2277 HCDRI1 - (e)
SEQ ID NO: 22822 HCDR2 K (f) SEQ ID NO: 229 HCDR3 ; =
(xxiii)EE B ¥ & » H 2 (a) SEQ ID NO: 234X LCDRI1 (CDR-
A ER) - (b) SEQ ID NO: 2357 LCDR2 - (c) SEQ ID NO: 236>
LCDR3 ; R E#EEE - 44 : (d) SEQ ID NO: 2372 HCDRI1 - (e) ®
SEQ ID NO: 2382 HCDR2 }% (f) SEQ ID NO: 239> HCDR3 -
REBE-FIKBRAIZIBESSY  HPCDRNZ E /D —(E
ERRERS/HF6F Z 5 —HLCDH6 L8 2 18 FE CDR &Y £H FE 5% AL HY
e |
REBEE—RIMEERAIZRESSY » HPCDRA 2 — K F B
AT EEE - BRI -
RBE—RIEAEROIZBESESY  EPZRNEXERES

EhRERS:
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(i) 4 SEQ ID NO: 170> S 8 7] # & (vH) & 2 & SEQ ID NO: 171
ZEREEEEE (VL)

(ii)E & SEQ ID NO: 160 E ## 7] # [& (vH) & 2 & SEQ ID NO:
161 7 §R v 8 [& (VL) ;

(iii))&E & SEQ ID NO: 207 E ## 7] 8 & (VH) k. 8. & SEQ ID NO: 21

2T EE (VL)

(iv)E & SEQ ID NO: 30> & 7] # & (VH) K 4 SEQ ID NO: 31
ZEEE T & (VL)

(VEESSEQIDNO: 40 &8 E(VH)EESSEQID NO: 41~

® BT & (VL)

(viyE & SEQ ID NO: 50 EH# 7] # & (vH) X & & SEQ ID NO: 51
ZERGE T B & (VL)

(vii)EB & SEQ ID NO: 60 EH# A # & (VH) & & & SEQ ID NO: 61
ZERGET]EE (VL)

(viii)& & SEQ ID NO: 707 & ## 7] 8 & (vH) ). 8 & SEQ ID NO: 71
ZER T & & (VL)

(ix)E&SEQ ID NO: 80 EH# f] & & (vH) & & SEQ ID NO: 81

® ZEgEn] EE & (vLh) S

(x)E&SSEQID NO: 90 Ef# & (VH) K E &SEQID NO: 91~
B g ] ZE (& (VL)

(xi)B & SEQ ID NO: 1007 E# 1] 2 & (vH) X 8 & SEQ ID NO:
101 7 #¢ g o] 8 (& (VL) 5

(xii)& & SEQ ID NO: 110z E# o] &8 & (vH) & & SEQ ID NO:
11127 § 5% 5] 2 & (VL) ;

(xiii)f1 & SEQ ID NO: 1207 E# & (VH) & 3 SEQ ID NO:
121 7 $E g A] EE & (VL) 5

C191252PA.docx -15-
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(xiv)E&SEQ ID NO: 130 E#u]# & (VH) %X & & SEQ ID NO:
1317 88§ 0] E & (VL) ;

(xv)BE&SEQ ID NO: 1407 = ## 0] # & (VH) & 22 SEQ ID NO:
14127 X 0] S & (VL) ;

(xvi)BE & SEQ ID NO: 150 E# A # & (vH) 2 4 SEQ ID NO:
1517 8T & (VL)

(xvii)E & SEQ ID NO: 180 Hf# o] # & (vH) & a4 SEQ ID NO:
181 7 B B] 8 (& (VL) ;

(xviii)E & SEQ ID NO: 190> & ## 5] 8 & (vH) &% A & SEQ ID NO:
1917 8§ o] & & (VL) ;

(xix)HE & SEQ ID NO: 2007 5 ## o] # & (VH) & & 2 SEQ ID NO:
201 7 B4 T & (VL)

(xx)B & SEQ ID NO: 210 E# 7 & & (VH) X8 & SEQ ID NO:
211 7 BRG] EE & (VL) 5

(xxi)E. & SEQ ID NO: 220 E# 7] & [& (VvH) &8 & SEQ ID NO:
221 7 S g ] B (& (VL) S

(xxii)f & SEQ ID NO: 230 5 $# 0] # & (vH) & £ & SEQ ID NO:
231 7 ¥R T & (VL) 5 BX ®

(xxiii)E & SEQ ID NO: 240~ E ## o] 8 & (VH) X & 4 SEQ ID NO:
241 7 $RHE O] #E (& (VL) o

REE-FAERFIZHBEGESY  HEKETSEENEH#
AEEEEFEELI% - 91% ~ 92% ~ 93% - 94% ~ 95% - 96% -
97% ~ 98%E99% — Eq M -

MEBEE—AEERFAZIBELESY > EP B REERR
BE - RE YIS - ABEHE - ABIEHE - AEE - B
(scFv)siiifie b B -

C191252PA.docx -16 - Q
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RBE—FIABEHESNZNEEESY > ETZnhBE2ES -

REBE—REBERAIZIEESESY > HPZnRhEHIE4-

RBE—FIMBEROZHRBESS LBl s — 6 FEBIEE -

REBE-—AIRERSZNBEESY  HERIBFARIIZE
El4H& -

—EREHSY  EESHRBE—RIABRAZNEBEESY
B BEEE E R 2 A -

RBE—RAERIZBEZESY  HPZRESHHURLZY
B -

REBE-—FATHKEIZBELESY KPR REHDESREE
—HIR BRI Z B EESY - T 2B R B 20 -

—EEFEABEZIEEZCDHOGHEEN T L BaEZESE
RERBE-—AEEREMZNBEESY) > NREBE—AEEES 2
BEAEASY -

REBEE-—FARERAIZTE EHbFZBEEEHIPRE
& FEERFERBREHEHRZE -

RBE—FIMEHEG ZJ5/5 > Hdt
BB S —BFEEEERHE -

RBE—AIMERGZI577E - H
HEEF I8P RS ZIEEBIH ST -

RBE—RIMBROAIZEEEESY > EHAFEY -

RIBE-RIAERAIZARBELESSY » R B E— B2 & i 5l
ZBEESY)  EARNIEHECDHOGEREIE -

REBE-FIAERA ZHBRELESY  HBES -ERBIEEHR

\

—w
Sy
\

¥
i
MY
i
ANN
O
op
N3
>\5[7
BR
Mt
/et
o
op
N3

:B
5
&
B
o
S
8l
i
5
s
o
&

REBE-RIMBEHEAIZIEEESY  HERBPTMIIZEHR
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Bl4H &8l -
—REEZR O HGEHREE-—AMAEERAZHBINELS S

—HE#HE  HEaREBE—ATRERG %k -
—HEE IR EESRBE—ATREES 2 &8 -
—TEANELANRBRNEESRENT . OEEBEREBEE—
AT TG 28 THE K EEBRY P EI Ui -
— AN ELEVICOHBBEELE G L » Z HEEE |
(@ LAMERTTEN-T ZFg o e £ -4-(2-MbDE & —h B )2-m & - T
A% B (fiE 25 -SPDB) 8 2247 & 5y DM -4 38 2
(b)(EeZ H ¥ F -2 vl 5 i 82 & Y b B UR 2 IR 38 (T — Rl 4t B 35
BlzfesEs s
OFLZBESSY -
REBE—FIEERFIMNSHNIBESESY  HEFLN3IS5Z Ry
BMEERETREERMAR) - AUV EEESFAER -
—HEENREIREERE  HE88
(DERE T E - H S (a) SEQ ID NO: 16422 LCDR1 (CDR-F #
FEE) - (b) SEQ ID NO: 1657 LCDR2 - (¢) SEQ ID NO: 166 ®
LCDR3 ; R EHI&EE » HAa%4 : (d) SEQ ID NO: 1672 HCDRI - (e)
SEQ ID NO: 1682 HCDR2 } (f) SEQ ID NO: 16922 HCDR3 ;
()P AT E - H A2 (a) SEQ ID NO: 1547 LCDR1 (CDR-F #
A EE) ~ (b)) SEQ ID NO: 1552 LCDR2 - (¢) SEQ ID NO: 156
LCDR3 ; REHAEIE » % : (d) SEQ ID NO: 1572 HCDR1 - (e)
SEQ ID NO: 1582 HCDR2 J (f) SEQ ID NO: 159> HCDR3 ;
(i) E] & » H 4 (a) SEQ ID NO: 142 LCDR1 (CDR-H #
S EE) ~ (b) SEQ ID NO: 152 LCDR2 - (¢) SEQ ID NO: 162

C191252PA.docx - 18- oy
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LCDR3 ; REMO#EE » HA4 : (d) SEQ ID NO: 172 HCDRI - (e)
SEQ ID NO: 182> HCDR2 }% (f) SEQ ID NO: 192 HCDR3 ;
(iv)EEE R & - & & (a) SEQ ID NO: 247 LCDRI1 (CDR-F #§
SAEE) - (b) SEQ ID NO: 252 LCDR2  (¢) SEQ ID NO: 26
LCDR3 ; BREHU#E » X4 : (d) SEQ ID NO: 277 HCDRI - (e)
SEQ ID NO: 282> HCDR2 } (f) SEQ ID NO: 292 HCDR3 ;
(VEETEE > H8 5 () SEQ ID NO: 347 LCDR1 (CDR-F ##
SREE) - (b) SEQ ID NO: 352 LCDR2 - (¢) SEQ ID NO: 36
LCDR3 ; REEEEE » A4 : (d) SEQ ID NO: 372 HCDRI - (e)

® SEQ ID NO: 3822 HCDR2 % (f) SEQ ID NO: 39 HCDR3 ;
(Vi)ES 8 BT 85 & > H 4 (a) SEQ ID NO: 44 LCDRI (CDR-H #j
SRE®) -~ (b) SEQ ID NO: 45 LCDR2 - (¢) SEQ ID NO: 46X
LCDR3 ; REETEE » Ha4 : (d) SEQ ID NO: 477 HCDRI - (e)
SEQ ID NO: 48> HCDR2 E (f) SEQ ID NO: 492> HCDR3 ;
(vi)ER I E] % & » H 4 (a) SEQ ID NO: 542 LCDR1 (CDR-F #
S EE) - (b) SEQ ID NO: 55 LCDR2 » (¢) SEQ ID NO: 56
° LCDR3 ; REMAI#E - HAa4 : (d) SEQ ID NO: 57 HCDRI - (e)

SEQ ID NO: 582 HCDR2 J (f) SEQ ID NO: 592 HCDR3 ;

(vil))ER$E T8 & » H 4 (a) SEQ ID NO: 64 LCDR1 (CDR-H
HWAEE) - (b) SEQ ID NO: 652 LCDR2 * (¢c) SEQ ID NO: 66
LCDR3 ; REH#AEE - 4% : (d) SEQ ID NO: 672ZHCDRI - (e)
SEQ ID NO: 682 HCDR2 K (f) SEQ ID NO: 692 HCDR3 ;

(x)EEFETEE - Ha 4 (a) SEQ ID NO: 74 LCDR1 (CDR-F #
B E®E) ~ (b) SEQ ID NO: 752 LCDR2 - (¢) SEQ ID NO: 76>
LCDR3 ; REHTEE » H4<4 : (d) SEQ ID NO: 777 HCDRI - (e)
SEQ ID NO: 782 HCDR2 & (f) SEQ ID NO: 792 HCDR3 ;

C191252PA.docx -19-
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ORI E - A = (a) SEQ ID NO: 847 LCDR1 (CDR-E #§
A% ) - (b) SEQ ID NO: 852 LCDR2 - (¢) SEQ ID NO: 86
LCDR3 ; RESAEE » 84 : (d) SEQ ID NO: 872 HCDRI - (e)
SEQ ID NO: 882 HCDR2 } (f) SEQ ID NO: 892> HCDR3 ;

(x)ER P A& > 23 (a) SEQ ID NO: 947 LCDRI1 (CDR-F #
BREEE) - (b) SEQ ID NO: 952 LCDR2 - (¢) SEQ ID NO: 96~
LCDR3 ; RESTEE » £84 : (d) SEQ ID NO: 972 HCDRI - (e)
SEQ ID NO: 982> HCDR2 }% (f) SEQ ID NO: 99> HCDR3 ;

(xi)EE AT E » HE A2 (a) SEQ ID NO: 1047 LCDR1 (CDR-E
FHEE) ~ (b) SEQ ID NO: 105ZLCDR2 - (¢) SEQ ID NO: 106~
LCDR3 ; RE@T#E » 423 : (d) SEQ ID NO: 107> HCDR1 - (e)
SEQ ID NO: 1082 HCDR2 ¥ (f) SEQ ID NO: 109 HCDR3 ;

(xiii)ES P E #5& - H 44 (a) SEQ ID NO: 1142 LCDRI1 (CDR-&
R ERE) ~ (b) SEQ ID NO: 115 LCDR2 ~ (¢) SEQ ID NO: 116
LCDR3 ;: R E@T#E » 242 : (d) SEQ ID NO: 117> HCDR1 - (e)
SEQ ID NO: 1182 HCDR2 % (f) SEQ ID NO: 119> HCDR3 ;

(xiv)EE §8 O] 85 % > H 14 (a) SEQ ID NO: 1247 LCDRI1 (CDR-H
WREE) - (b) SEQ ID NO: 1252 LCDR2 ~ (¢) SEQ ID NO: 126> ®
LCDR3 ; A E @A #E » H4<%  (d) SEQ ID NO: 1272 HCDR1 - (e)
SEQ ID NO: 1282 HCDR2} (f) SEQ ID NO: 12922 HCDR3 ;

(xv)ER $8 A 85 & > H 12 (a) SEQ ID NO: 134 LCDR1 (CDR-H
HHEE) ~ (b) SEQ ID NO: 1357 LCDR2 -~ (¢) SEQ ID NO: 136
LCDR3 ; RE#AEE » H4<4 : (d) SEQ ID NO: 1372 HCDR1 - (e)
SEQ ID NO: 1382 HCDR2 } (f) SEQ ID NO: 139> HCDR3 ;

(xvi)EE $8 7] 4 & > H 1S (a) SEQ ID NO: 144X LCDRI1 (CDR-&
WAEE) - (b) SEQ ID NO: 145 LCDR2 - (¢) SEQ ID NO: 146~

C191252PA.docx -20-
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LCDR3 ; RESEEI#E » %4 : (d) SEQ ID NO: 147X HCDR1 - (e)
SEQ ID NO: 14822 HCDR2 } (f) SEQ ID NO: 1492 HCDR3 ;
(xvil)E G T #4[& » H 452 (a) SEQ ID NO: 1742 LCDR1 (CDR-H
#WIAFEE) - (b) SEQ ID NO: 175 LCDR2 - (¢) SEQ ID NO: 176
LCDR3 ; REHMTEE » 8% : (d) SEQ ID NO: 1772 HCDRI1 - (e)
SEQ ID NO: 1782 HCDR2 % (f) SEQ ID NO: 179> HCDR3 ;
(xviii)ERBE T E& - H 44 (a) SEQ ID NO: 184 LCDRI1 (CDR-
H#HREE) - (b) SEQ ID NO: 1852 LCDR2 - (c) SEQ ID NO: 186
LCDR3 ; REHTEE » 42 : (d) SEQ ID NO: 18722 HCDR1 - (e)
SEQ ID NO: 18822 HCDR2 & (f) SEQ ID NO: 18922 HCDR3 ;
(xix)EE ] 8 & > H 4 (a) SEQ ID NO: 19422 LCDR1 (CDR-&
WEFEE) - (b) SEQ ID NO: 1952 LCDR2 -~ (¢) SEQ ID NO: 196
LCDR3 ; REHTEE » 2 : (d) SEQ ID NO: 19722 HCDR1 - (e)
SEQ ID NO: 1982 HCDR2 % (f) SEQ ID NO: 199 HCDR3 ;
(xx)EX ST & & - H S (a) SEQ ID NO: 204 LCDR1 (CDR-EH
IR ERE) - (b) SEQ ID NO: 2057 LCDR2 - (¢c) SEQ ID NO: 206
LCDR3 ; REMTEE » A4 : (d) SEQ ID NO: 207> HCDRI - (e)
SEQ ID NO: 2082 HCDR2 } (f) SEQ ID NO: 209> HCDR3 ;
(xx)ERFE T & » H 4 (a) SEQ ID NO: 2147 LCDR1 (CDR-H
fREE) - (b) SEQ ID NO: 215ZLCDR2 ~ (¢) SEQ ID NO: 216>
LCDR3 ; R EHHEEE » A4 : (d) SEQ ID NO: 217> HCDR1 - (e)
SEQ ID NO: 21822 HCDR2 } (f) SEQ ID NO: 21922 HCDR3 :
(xxii)§E§E T # & - H 24 (a) SEQ ID NO: 224 LCDRI1 (CDR-H
WA ERE) ~ (b) SEQ ID NO: 2257 LCDR2 - (¢) SEQ ID NO: 226
LCDR3 ; REHMEEE » A% : (d) SEQ ID NO: 227> HCDRI1 - (e)
SEQ ID NO: 22822 HCDR2 } (f) SEQ ID NO: 22922 HCDR3 ;
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(xxiii) R $E T # & » H S (a) SEQ ID NO: 234 LCDR1 (CDR-
H#AEE) - (b) SEQ ID NO: 2352 LCDR2 ~ (¢) SEQ ID NO: 236>
LCDR3 ; REHTI#E » X4 : (d) SEQ ID NO: 2372 HCDR1 -+ (e)
SEQ ID NO: 238 HCDR2E (f) SEQ ID NO: 2392 HCDR3 -

MRBE—RAEEA ZEXEVREGESRE - EFCDRRNZE
b — B R BB SRS K /B R 6 2 55— i CDH6$L #8 2 fH FE CDRAY 1H FE
5 EHLA -

MEBE—FAEREA ZIIBERENFESERE  HPZPLEBH
HilR&shREES -

()8 &SEQ ID NO: 170 E# 0] & (VH) &8 & SEQ ID NO: 171
ZERGEE] E & (VL) ¢

(i)E & SEQ ID NO: 1607 & ## 7] 8 [& (vH) . & & SEQ ID NO:
161 § 4 7] 2 & (VL) ;

(iii))E & SEQ ID NO: 207 E# 7] ¥ & (vH) 2 & & SEQ ID NO: 21
ZERgE T & (VL)

(iv)E & SEQ ID NO: 30> & # 6] % & (vH) &4 & SEQ ID NO: 31
2 B g W] S & (VL)

(V)E&SEQID NO: 407 E g# 7] % & (VH) &, & SEQ ID NO: 412
BEGE T E @ (VL)

(vi)&2&SEQ ID NO: 507 EH# ] & & (vH) & &2 & SEQ ID NO: 51
ZEHE T Z & (VL) ;

(vii)E & SEQ ID NO: 607 E# 1] &1& (VvH) & 2.2 SEQ ID NO: 61
2R T & (VL) ;

(viii)f1 4 SEQ ID NO: 70 & ## 5] # & (vH) & .4 SEQ ID NO: 71
Z g A # (& (VL) ;

(ix)E&SEQ ID NO: 807 E# 7] & & (vH) X &2 & SEQ ID NO: 81
C191252PA.docx -22- S’
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ZEGE T & (VL)
(x)EE2SEQID NO: 90 Ef## 7] & & (VH) & 2 & SEQ ID NO: 91~
EREE O] & (VL) S

(xi)E. 4 SEQ ID NO: 100> &8 o g & (vH) & a4 SEQ ID NO:
101 7 8§ o] 88 (& (VL) 5

(xii)®&SEQ ID NO: 110z &E# & E(VH) EE4SEQ ID NO:
11 Z € F A& & (VL) S

(xiii))® = SEQ ID NO: 1207 E# & & (VH)EXE 4 SEQ ID NO:
12127 8% 3 O] 8 [& (VL) ;

(xiv)BE & SEQ ID NO: 130 H#E o] & & (VH) R &2 & SEQ ID NO:
1317 B B 8 [& (VL) ;

(xv)E 2SEQ ID NO: 1407 & ¥ & (VH) R 4SEQ ID NO:
1417 8§ 0] # & (VL)

(xvi)E. & SEQ ID NO: 150 &H#n] & & (vVH) 2 &5 SEQ ID NO:
151 7 B g a] 88 & (VL) ;

(xvii)E & SEQ ID NO: 180 E# v] & & (vH) K & & SEQ ID NO:
1817 8§ o] 88 [& (VL) ;

(xviii)& & SEQ ID NO: 190 5 ## 7] ¢ & (vH) )2 2 & SEQ ID NO:
1917 85 ¢ o] 8 (& (VL) ;

(xix)E&SEQ ID NO: 200 Ef# o] # & (VH) X &2&SEQ ID NO:
201 7 BR ## 7] #E & (VL) ;

(xx)E.&SEQ ID NO: 2107 EH#E] &% (VH) &2 &2 & SEQ ID NO:
211 7 R g B] & (VL)

(xxi)BE =& SEQ ID NO: 2207 EHE 0] # & (VH) 2 & SEQ ID NO:
221 7 SR F] EE & (VL) 5

(xxii)f & SEQ ID NO: 230 E#fE A& & (vH) K & SEQ ID NO:
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231 7 ¥ O] 8 & (VL) 5 B
(xxiii)H & SEQ ID NO: 2402 = §# v # & (VH) & &4 4 SEQ ID NO:

241 7 EE g A] B [& (VL) -
—REERLEZBEESREBET AR ERES ZNEREINIEES
Y2 T A -

REBE-—FABEESA Z2E8EET > b2 ELEEBHMUTH
PRZ B AR BAE - BEE - RKERIREERET -
E#E

BRIESHMEREE » BAIMAN PR AZUTHEREEERES
LTF&S: ®

el " GEAEERECHEERE FOEEENSHE - 2
PIME ' ClLetZEGRIEERIEZMERIE FHGRE - fItE T HhE#EN Y
X RS IHEEERER—E - MENR=ZEZH#E - EZEH
BEEARR)PLE - Z2&  AE(ERERERE) TEG@ETE -
RTE -FLITERKE=ZTE)  KEGEKRE - EXEEFKE RS
% o

WA > 158 ", GRiEAEXEARETP ISR &
AEf IR E ~ MM A DR EC TR ECHENRE - B26MsE > XA ®
FEZIGGHBRAESE /P WMRE H)#E K WEREL)EE T
MACHI P E RS - %%ﬁ?@a%%Tﬁt(ﬁi%%%vm&@f@fﬁﬁ
& -E#HNEEBSS =K ' CHl - CH2 X CH3 - & &K f & & i 6]
BEAEXPEERVOERKREEEE - K#EHEEESS—{EECL -
VHERVLEFE—SHIREEE > BAEOMAEE(CDR) - HH#K
EEERTHER  BABHEEFR) - EVHEVLHERER ELE
bk DA R IE B BE 51 2 3{E CDR K 4 {E FR4E BX : FR1 - CDRI1 - FR2 -
CDR2 ~ FR3 - CDR3 - FR4 - E@# RIKPE R E S FHHLEHE LI F

-
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AzZE&a8 B EENEaEREDEEEBITHEBHETF -
BERERKZZEMEWGI NN EMHB) R EHFERB AR ZE 4
(Clq) -

e "HiR L, BEERR)EKRE - ABER®E - ABELR
8- BEMPE  mEMBENEBERE G E(EES W H
AEFFEGLREPLIAILAR) - PLES ] B & (E 101 5 B4/ 51 (B 20 1gG ~ IgE -
IgM ~ IgD ~ IgA K IgY) = F 88 (5l 40 1gG1 ~ 1gG2 ~ IgG3 ~ IgG4 - IgAl
K 1gA2) o

"EMRER, KT ERAEE, ("CDR, )HF GRAMIEVLE VH
ZEEE  COREEAHHUHEEAZHEGMNNBEZEEQLES
L% - F ABEVLECVHP F7£ = {ECDR (CDR1-3 » H N Ui fk ¥ 4&
5%) 0 AL EI IR 2 4915-20% - CORE[# HEEBR R RFERK - L6
= > T VHCDR1, 5 "HCDRI1 |, {5 E @ 0] [E 2 % —CDR - CDRE
GEELTHEEEOQZNERAEEEMERLEFERERREERFENME - VL
B VHZ 67 & X (BT B 0B 22 & ) A9 B AL S 1 51 B 3R 8% /D /9 88 2 (Kuby,
Immunology, Z4fK, $4% . W.H. Freeman & Co., New York, 2000) o

COREEREZMETERALEEKZMP AN S EEREE 6l
#1Kabat + Chothia 5z AbM (£ B, | #1Johnson® A, Nucleic Acids Res.,
29:205-206 (2001) ; Chothia & Lesk, J. Mol. Biol., 196:901-917

ll

(1987) ; ChothiaZf A, Nature, 342:877-883 (1989) ; ChothiaZs A, I.
Mol. Biol.,, 227:799-817 (1992) :; Al-Lazikani & A , J.Mol.Biol.,
273:927-748 (1997)) - IR E M B Z E RN AN LA T XB & -
RuizZE A, Nucleic Acids Res., 28:219-221 (2000) ; K Lefranc, M.P.,
Nucleic Acids Res., 29:207-209 (2001) ; MacCallum% A, J. Mol. Biol.,
262:732-745 (1996) ; K MartinZF A, Proc. Natl. Acad. Sci. USA,
86:9268-9272 (1989) ; Martin®% A, Methods Enzymol., 203:121-153
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(1991) ; B Rees® A, In Sternberg M.J.E. (45), Protein Structure
Prediction, Oxford University Press, Oxford, 141-172 (1996) -

I HEEEE S REBEDERENER - {35 TEE , o
FEE ) BRIRINEEER - MK S - ERERKE (VL EE#E(VH)E 5
Za B EDIEHRN KRN - R - R#E(CL) R E#(CHI - CH2
BKCH)Z W EMB FTEEEYTHE > B0 - EREBER - Fci
RaEs  HRESAEEUEE  REBEOE  HEEEBZHmIFTBEEZER
BRI EES M N EEREBEME R - NRinh7E&EH
CRim AN EE  CH3IRCLIEKE IR Eo il & B M2 B E Rk
f5k o

WA > W55 "PUREERE ) GERFHENMNEZIURER
EEFREMEMOFH@GINGES - =ZEE - BE/EZRBEL - ZRo
H)ZBEITHNBRZ —NEZEH D  Eeh BRZEBEFBAERRE
#Fvs (scFv) ~ ZHig# H# Z Fvs (sdFv) » Fabjq Bk ~ F(ab") A E& ~ B
VL - VH - CLEECHUR R Z BEH R Ek © F(ab)2R k& - & W {@Fabs
BRI MR EZ MG EZEMARN —ER K HVHKCHUE4
BRHIFdR B B ZBEE Z VLA VHEAKBIFvA & 5 dADR B
(WardZf A, Nature 341: 544-546, 1989) > HE I VHIS4A R - R T .
BfAEE(CDR) I 2 HEMEREEE SR K -

o BEFVR R ZWEE(VLEVH) B & FIE R - AW H
FIERAEHETE EHERERETEE  ZSRERTEHEHDE
—EQEHEPAEE  HPVLAVHERHMEPREES T (85 E#E
Fv ( "scFv, ) £ B #1BirdZ A, Science 242:423-426, 1988 ; F
HustonZE A, Proc. Natl. Acad. Sci. 85:5879-5883, 1988) - /R E L4
BEENBRENRNE "NRE8FE.. A LEREEER REGEH
PELERNTECNZEARKNERS > BULHEZRIBMEEZ 7K
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EniE A ERfEEA -

NEGER EBIRT H AEREIR - &RXPLE - METRE - =K
biEg - MERNBLEE - CohENR - ZIIsEHIEE - UIfEENLEE - v-NARK
& .scFvh (2 B ffl 41 Hollinger &z Hudson, Nature Biotechnology 23:1126-
1136, 2005) - IEE SRR RUBHEEZEENZHREUEEESEQIL
A(Fn3)) 2 BHRF(2REEEFE6,703,1995% » HEMBELEESEH
ZRRETHREDLRR) -

nEREsRrERIHFARE —HSBEFvR ER(VH-CH1-VH-CH1)Z
HEES TP ZEFVAFREFDHEE#EINRPER -—HEEESE

’ (ZapataZs A, Protein Eng. 8:1057-1062, 1995 ; K EREF]5E 5,641,870
HT) e

WASFTA - 158 "Bk, X TEKRIBESEY . hiES
R BIEEAEE - —BEERF I SRR HEE & E R IR LS R b
RGEERE - WNEBEREEE— S FERZBS F 8 - B
BESYHRNSENRAEEERE—EEaFEERERERMOD -

WA » flisE " NS, BEEETEE P2 BB CDR
ERERNNBEFIIBGE - i ERREFREE @ MIZEEER
BRI ENEFY > PIOANBEEEAFY] > KABEEELRFIISLE
ZRER  HERBBFNAEBREFI SN ZAEBBREFS - flaw
Knappik® A, J. Mol. Biol. 296: 57-86, 2000 Fifi) -

A8 A ME LB TS R B AR T 4 O 0 e 1 TR (51 4
FEHER R BT RANREFTENERTRABAMREESIA
HIZE % » R EREMERB BN IRFHERAR) -

WAFA - 558 "HH, GEIBRENESESEREREHRE
NMERAEERAENEATEMEERAWINGES) FToZxFERE
ELGUERBRRRERESE - 118 "HEAEE, GENRFE LZH#A
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FHZBENIEE SR EFTEGGEESHINLE - PR EE T BB
A IR ERERIPK WEREBREOE Z =B B M
W M ERERBERONEAEEEZENE YA H % 1 I iR
B MEH=ZREBEEERAIPLE R E ETEE M S BB % R N
Ko pLFAEEMAEM UB RN ERBREEREZP3I 4567~
8~9-~10~11~12~ 13~ 148015{ERERE - HIEPLFERAEE Z ZEHE
R EZBFEEERMTP ZKE - Fl x5 S48 RS R 2GR
(£ B.%I 40 Epitope Mapping Protocols in Methods in Molecular Biology,
%66%, G. E. Morris4g(1996)) - " iz , Hi@ =z —8 o - EHEH
PR Z iR R EE -

FEE THRHEMEES ) N TEEBYMES ) EERAREWWNES
E)HEHE AR RENBEGEESR CMMEEFERZ E TXXHEH
B i —TEEEeNRE  HAETHREE —HFESEEQEREME
MEBEI(PIOE KRS > FlOmE >~ MmEF - MFNESES)POF
£ -l EEEEENRESHERET  BERCEESRFEENN
BlEeBEHBRENRNESRERENEVHWEBEEFAUEZETE b
GEEEFERNELPHEMBE - EF—EBEEd » EEENRETN
ﬂ%‘JfF'F B ER EEEREENNBRE SR Y ENENEERT ®
ENELTIOBEAUEEZEEEE LE S E2FEREmPIEME
R ETHhEFEHRGETHFREEGEENEXNEGEERTRFTERBESHHEE
EQEZHEMREZENIBNER - FEEENR - 0] FF HIRERE K
BEMYEGO/NESHRB)REMIER T 55 F X XK ER TR K E
UL BERE - B - E— g BEFEEFEERES FRXXNKEND
BEPRER E -

WMAZE R > Mz "HON, hEBENNEZBEEE —HE
MU ERENEEERN  E8NEMERN g T8, 208 &ELEH
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SFIEHENHMERESEUREEMELIER  HEFRABXR RO
58

flasE "o BEEDUE, RiE—ERRE  REE LA EAFTEARRE
TEREZHMITE - AN FEMEESE-ERENsERRE TR K
I EAERXXKES. - 535 SHEHIRTEE A2 E Ak
KISALZEYE -

flicE " HEANBEEELRFY ) GEHBERBABEERRZEK
EOFEERFIEHENVMEREMENTEERERFS > G5 AET
BEREEBFIIRTFINZEFIIESENEEEERFYINTF
FIHBFRAERSBEERFI -8 - HEAREERFIITETE -
BN S 2 AR EEREAKRFY > BB 0B ERERF
I TFRIIE A RESRERFI BN ASITEE R ERFIIKT
3l - HEABEERAFIATAEBEERE  EFLMAEE -
FEEWAER  AJZ2ERMEXFAER) RBSTEEZFIIHT
FFolzHAMeE S - FI— M ERAXXREZ B EMNE - GIaER
BLAST » ALIGNE( L IEK T T EN S —EtE M ERE AL H WEF
F o FHFE N JA A TE B BR Bk i AL BE 5 BT 82 2 25 ] 88 [ A Bk s i AL R
FIEFZEZ/DLLI0% -~ 91% ~ 92% ~ 93% ~ 94% ~ 95% ~ 96% ~ 97% -~
98% ~ 99%E(100%fF 5 — & %

ZREESHEATHANEEAREEERERERRER
FERVIiRG - BOIM S > BEMHELISARE SN ER AR EEREQE
BEFEUYURERENNEERNRITARAIERRE2EREENE
B RGRGZHA - 2 KAl Harlowk; Lane, Using Antibodies,
A Laboratory Manual (1998)) - #iAI#h - f5 E M IRER G S REEL
NEFRAEREHRNEISWMEBEFMLIM - RERERVEDI0E
1004Z -
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8 " AR EEE BU(KD » M (5588 B R 5 B(kd > BFRI-1)
bR LGS & MR E Br(ka > BFRE-1 > M-1) - 5] £ f L IH £l F £ 6 2 &0
FERBFHEEREE -  AEHRNB - RER/NRY10710° 2 4%
HEE B > BIA/NREY10° MBE10TY M E—SERERE T - NREI10T M
1002 ME 10" M -

st "AEME AN, GEREBREZIECEZEYN LSS T H
HOREIMR/MEEEE) - EVIAMEREREYHT KRR ZES
BEEBEZFHER)RESEFEHEEZEENBENE -

WANXFRH > RsE ", TEH-EHl, GEEFEAREEW T AT
BREZEHEEBERNNBENEE  UERHRFAREEMZHEHETW
MEMEENEMARER - £ —SBEP > RASHZPIBESES
ZH o REE T EEH R AR - SEEMESER &
& E—EEBES  RAZFHZIPIBESSY RILRE T E R
b REE T EEH MK, HEMBR XS BEHXMEER 2SS -

st "HER, GRERXAGTE SRR FERAZEER UK
PUBIIR RATFEZ AR TS EDhRE Y e A i U Y & e BL Bk
EEY -  RAGEZHRERMHBEEEHBREIBZEAR > UREBRK
Eofi 2 Fe B lE - DI AP EE - v- R BB KO- 44t - lr &
BBEUMGEERCEBEBERXRAGTEE Z AL HEE (R ED ok 8 & -
BE  HERREBEES)N LY PlUlEs4EEE - EOREE - BHR
ReBRontE - i P AN - WEHOYWEAKEH 2 REBE (B IE
HREBR)REEHZKERE  AMRFAEARRFEIRERMERZ &
FALELERE  BHERERYGEEFERER Y —REEEEBREZ
G AMNEXRAFEEZBRERBEUZ TXEFHANLEEY -

M8 "R IRFEMCERR BERANKEREZERFY - Y
R EZERY] > SRTEMZEEBERIERE —HELX E—BE

C191252PA.docx -30-



OnCusp
13868 of 14295 Ex. 1002

201613643

ERFIZEEZE  HNEPZBARBES E—BF 75K 45 &
ol e HRNEFEESE G  REFZEIIE LEBZZEBRETE
MiEEEQE - IS » BB TGCA - GCC ~ GCG R GCU & 47 15 iz
EERNERE RNt EREEREHESTFRAZE—MLEL  HEF
TEANERREZZHRNE L T XERE—EFRREEZENSE T - It
HEBERR "HHRER AR —ERTEMEER - ALFHEH
SR B RBFIIFERZE ST RNBRER - MBUIAK
MERRBEZEFPZIEZEBEBTFGRAEEAFRKBRIE BB TZ
AUGKRBE HREREZHE —FBE T+ ZTCGZIN A &2 af L E £ TN A
FHEHEZSF Bt fBESRIZBEZZIEFRERRB S NI
o e

RERFIMES  "RRTEGHZERR  OEESEERLKT
2 FRUBREBENARNSHE SRFII Z @5 B - SRESURDD - £24t
hee EBEUZEEBHNARTFRARELERTGPIEHRA - LERFE
BB RESINBEARSEHERE  BRBERYYRHEEER -
LT NEFESFE BB A RTFIRANEER ' DEKEA) - HiE
B%(G) : 2) R X EZ(D) ~ BIEBE(E) 5 I)RLEEN) - EEEWQ)
HNIERBEM®R) - BERREX) ) YR KEEO - OEBE@L) - PHRERK
(M) ~ GEEEEE (V) ) O)F RN BE(F) - BEREBE (Y) ~ BREBEE(W) 5 1% BE
(S) ~ BREZBE(T) > M 8)F MLz B& (C) ~ H it Bx B8 (M)(2 .5 40 Creighton,
Proteins (1984)) - I — 4L f& i & » i "RFFIET L ARIERHE
EZRENRECARERFIIZHBZESHRBOREREE -

WA » M8 "H&EL, GEGBERERFIINXERF
JIEERELEEAESEYE(—RAEZMAE r flOEBESHE - £
7R B# & BB 4l B (Pichia cell) -~ EE 4 AE - K& & & 4l A2 (Trichoderma
cell) T EHE EINEMB(CHO) R AN M) PR ENBHE FRE - &
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e A I 7 1) 4 T P2 0 38 T 5% 4 3 2045 BT R 55 M MR S W) 40 R RS IR
SR RS RS HIRER TEA, F5

EMERWEMN LB SKFESZ ETXh > i T —HE
SYEE ) BT —ERMEE SR ) s W B A E B _E R B S T 51 A E 6
BE - AEFFSEERERESR F A HANBER KRBT
51 BB T —F - EELREREEER FRESA —RELBE
bk B - 5 W 5 B A E B 4 b 9 A 5] e A S S A 1 B (U
AER E@E L RRABERERES L > 60%— 5 - BER
65% ~ 70% ~ 75% ~ 80% ~ 85% ~ 90% ~ 95%E;99%— %) » LAFEHLLT
FHILLBE AT —NEEA TS R BEREREN - BIWEF 5
TEE R W —BEEERE L3008 BB (31008
ER)EE Y B L 3F 77727 100% 50057 10005 4 38 100018
B (3020 ~ 50 - 2008048 8 200(E f S B ) £ /8 > &% | -

FEHI LR Es - BEE M > — {8 3 75 % SIS R S L B i 2 5
5 o E{ERFFILLBCEEAR AR FII RS = FiEm A B D
DER I E T EYIERE > Bis e FrEE ARS8 - B A TERE
RSB NTHEBERSY - FIHLBEEEBEEENER S 8Ok
BR3P 5 A B 2% RO 7 B — B E A B -
| MAXH R T AERREREFIRENES % —
BEFTHASERSENERE X2 ZFILBNER  REHRA
£ 1F— 1815 5 B120F 600 ~ % £I50Z 49200 + F 38 % 491007 47 15048
R BB EMERE - AR S 07 A 1E I 1 P B 3
M oo FIRELB 2 BEFFILL Y T2t LA T 55 84T ¢ 640 Smith B
Waterman, Adv. Appl. Math. 2:482¢ (1970) 7 B E JR H B %
Needleman 2 Wunsch, J. Mol. Biol. 48:443 (1970)27 [EJR L ¥ /B &%
Pearson fz Lipman, Proc. Natl. Acad. Sci. USA 85:2444 (1988) 7 fH 1L
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M=% WEREERZ BIEILE i 77 2 (Wisconsin GeneticsE S5 Kk 58
0 #J GAP ~ BESTFIT - FASTA ; TFASTA, Genetics Computer Group,
575 Science Dr., Madison, WI) ; 8¢ A Tth ¥ & B i & (2 &4
BrentZ A, Current Protocols in Molecular Biology, 2003) -

BRARAERI —BHEFIEUEESLEZETEEZZWEE
1 % BLAST &, BLAST 2.0 & 3% » £ 4 Bl & it 7 Altschul® A, Nuc.
Acids Res. 25:3389-3402, 1977 ; J Altschul® A, J. Mol. Biol. 215:403-
410, 1990 - #ITBLASTH T Z S T K HE R £ W Rt E s .0
(National Center for Biotechnology Information)/\ B 7S - ILiEE A G
HEBHENERAFIPFZIREVZEFRELE N ST 5 F 5 H
(HSP)  ZE W FEREHNEFIFHEREZ FHEFR TR KGR
— T EBEREZTET - TH R MBI TF 5 BEERE (AltschulFE A > [H

) WEWHBBEFTCREAEANELEE ETFUSKERTLZ
B R HSP » FUCH S &FFIEME T m EEM - HZE BB E S B
JOBRTE] - MR ERFIIMS > EESBEGAEASEM (—HETREBE
ZHBEN TR BB >0O)RN (KREBEZ ST 0 B <0):tHE - 3L
BFIIME  EFHFPEETREREESE - EREMLB BB HERK
ZERANEREEX EESBE —HERESBELLE Z BEMmMERK
OB N0 BEIEE—FHZ Rinly » BlPETF A S 7 E EAE
il - BLASTEEASHW - TRXAELHZBEBHE KHEE - BLASTN
BRAMBRZEEFIDEBUTERERSE  FEW) AL - ¥
E(E)£ 10 » M=5» N=-4 R ¥EAGEE#ER - N EB F ST = » BLASTP
EXGEAUTEAERSE FREA  KHEEEB RI0 K
BLOSUMG62 &t 43 4B [# (£ R Henikoff & Henikoff, (1989) Proc. Natl.
Acad. Sci. USA 89: 10915)EE ¥ 8(B) & 50 » HI¥(E &10 > M=5 > N=-4
K SR ELER -
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BLAST i 5% 75 8 7 (B /7 71 22 P19 48 (0 bk 38 17 4 31 58 43 7 (2
I 40 Karlin 2z Altschul, Proc. Natl. Acad. Sci. USA 90:5873-5787,
1993) - % F1 BLAST 35 & 3% # £t > — F 18 L 1 25 1B /6 0 /0N 08 RO A o
(PN)) » 48 56 5 {8 42 5 I 5 B 225 66 e 1) 2 o488 24 1) 350 UC BC 22 488 52 9
FE R o BROIT R o K 9 B 2 S W L S A 5 /I AR 5/ A
470.2 - T /N L9001 - BB EE /N £90.001 - B3 % BS B 2 55
BUFEL o

G {8 e 3 B 51 2 P9 — B0M B 43 LG JR BT 45 FI E. Meyers & W.
Miller, Comput. Appl. Biosci., 4:11-17, 1988) 2 i & it (H & £t A
ALIGNFE H (2.0fk)#) ~ FFHPAMI20OEERER - EHEEESIT 12K
Ze [ 57 AT o BEAN - 0 B 1) P ) — B T 43 b BT 4
A Needleman & Wunsch, J. Mol. Biol. 48:444-453, 1970)3%8 & 3 (E & 4
A GCGZ 4 #k 8 (7 72 www.geg.com $§ 18 ) P 2 GAPAZ =, ) » (& F
Blossom 62%E f# B(PAM250%Ef#E » K ZEfEf#EE 16~ 141210~ 8 -6
WAREEMEL 23 4 SKEFHE -

B DL E SR EI 2 R — B B 45 bh 2 A o K R 5 S0 % Bk B
BBy B—fRE ME—RBEEY SKENHEE S
W SR MBI E AR XL EY - T ST - B %Rk
R b 155 — S IR B b — B+ 40 B 0P B AR (5] 2 R (6 2 1R ST 1 B
- MEGEFFIEE L — R B—Emh - WS FREEEER
o O T SRS+ O T SO © PR BR RS M B — B X —
TRy » BT FIAR R 31 - 4 R B -

i3 TS, A P A GE TR, TR G
SERNERE R KB T BB TSR ERAY «
T B AR R L SR A BB S B B AT RS -
Bl By & R - RARTEAE M B3 R ATEAEMY - BT 915 % 1 S L

auy
Utﬂ

4
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Z&E&EERE BUEOURZ2EZRETR 2 7RXAAR#H - BEEUWZEH
BEERR)MABEERRE - REAGEEE - BMERFE - HEHBERE
b5 ~ 2-O-FEXEREE - IKXEE(PNA) -

BRIESINERH - TRIR ERBEFIIARE S iaE XK RFIEH
ZEREWOEHEBES FRAOEREREFS > UKAEBEEZF -
RESZ  WTstill  BHEBEEFRARUEHEELEE P —NLEFTE
CGFA)EBSTFZENELRERABER/IRENEFRENRNFT]
7% % % (Batzer% A, (1991) Nucleic Acid Res. 19:5081 ; Ohtsuka® A,
(1985) J. Biol. Chem. 260:2605-2608 ; K RossoliniZ A, (1994) Mol.
Cell. Probes 8:91-98) -

EZBz ETXH - 558 " eI RE M EE B L (415 WY (E 2R (B A
FEZEE(BIWODNA)EEE Z A THAE R 4 - BRI » H A EERHA
B FIE S NPT sk FIAIThRERI & - AN S > MBI FHEBRFF
FIEHAEBEEBETHRBUEMRIBE ARG PR NN FAEH R F 5 2 &
gk 0 RITTHREMEFENREBEFY - —RMS > JEREMEZENFTEK
FIZ B FEEEGFIIEER LMBBNAESFS > JREIE AIE
HEH - R > FUOWRFZ—LEHERFAHFIEFTEER LEER

® RN EERER I R/EFS -

MisE T2, N "TEQE, EAXTHERER > BhiskE
BMREZESEY WEBEARNEERTSY  HY XS EKER
BERBRAGFEZHEREB 2 A TEE2EGEY - BBRANRXAERE
ZHEBEESCYVRIERAGEZHREBRESY - RIESINEH - TH
HREZKRFIITNBEHGERERTIEEI SRS

WA M5 "REEEY, X "IBEESY, hiE
ENAENREEREES — SR GEULEEERE - 5% - &S
Bl - (R Ret RS - BT HhHAEE > KNIEXEHEEE
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R o EANGCER RS 7 - BT UL E SN O B MM S B E T U EY R
GEESY - B RBEEAVTLRAEARRRE  RHMEEA
NERECEE O ERTBERTR - OAXFH B E
{3 i 1 S S 0 L 0 ) 4 T 45 1 B B (/0 K R 2 B ) B 2
oA B BB R A A AT - e AR MR A T A5 A M TR R
SVEEOENE —EOHE -

iFE T EE, BEAERIEAESY - A ES Y ER RS
Y BAMABYEERLEY  HORAEBREDY - &
£ 4B WMEBRWRETHY - BIERE - BFEWE T8
%, TEEE, AP TR -

WA R W BT, T AEEE, N T EREEE %
£ 77 I 1 4T B 4 5 R 48 T EL T BB U A0 T O A L 0 M R
{1 45 6T ZE T -

WA SRR o TSR T UM B (%95 T A o4 4 B B T M A
(35 40 95 0 )09 5 16T B 80 » /0355 ({8 7R PR 4E B ZE M T8 - (L5855 S R ~
BB 5 R R 8 T~ B [0 G T R % S -

AT > iEE T MBS, N TEMAR, RIS ERER
GRS RS a 02 E S - B S E SR E RS - Bl
GO - HRH  BEAEBIOREER RAEE - R4S
Bl GURSEEE) 0 SFREEE o 4E R IR AE D » BN B 43 {43 V- ATPES
{04 ~ HSPOOJD &% - IAPHI &I A - mToril &IKI - L& BB - B4
BEBER - BBMOT - BREL - EEBE - MctAP (B EBE
SERCES) « B 8 B 5% CRM1 2 S U8 - DPPIVII &R - i 4 A8 b >
B RS M S B - % S S A BUR - B H0 A - CDK2
A% - CDKOJN G - 2 (5 BS A8 AU A - FB 8/ % & 148 - HDAC
1% - DNAJE{S % - DNASZ (LA - DNAH AK - DNA/K L 4 &
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Z| B DHFRHI G B - FHEY P 2 E— B EEZTEAZH BB R
EHBEZEBEEFN T AZAEREBERMNTFER - 2 5 F140SinghZE A,
(2009) Therapeutic Antibodies: Methods and Protocols, %5525%, 445-

755 BRABBFALEYEEZERS - EXE - EEEKC - &
ShERET - BRA I ERE - BEB - L EES  WHEMES - BB S
FEBZE - -E&Y - wEES  DNA-RNA-ZEHE - K- %
H-PifE iR E TR+ - 2F58 - lEER - PLGAFEHR - B
KR -

s "THEBEZEEYR S ) RENB-EVEESWZTEEBER
HEBZRLEYZIER ZZZEXREBRFEREEEZEZELR
(Maytenus serrata)sy BT 5 (2B H F12£3,896,1115%) - B2 ¥ IR K £
MEVMTRELEFEERR  BUEBEBERCIZESZER(EEEERSE
4,151,0425%) - G EZEBEREZEERUVERFTHRE - 2 REBHHEF
%4,137,2309% - $54,248,870%% - 554,256,7465% « 554,260,6085% - B
4,265,8145%% « 554,294,7575%% - 55 4,307,016%% - 5 4,308,2685% « =
4,308,269 %% - 54,309,428 %% « 5 4,313,946%% - 5 4,315,929%% - &
4,317,8219%% - 454,322,348 5% « %5 4,331,598 %% - 54,361,650%% - &
4,364,8665% « 54,424219%% « 55 4,450,2545% - 54,362,663 & &
4,371,533%% > DL B KawaiZ A (1984) Chem. Pharm. Bull. 3441-3451) >
BEXRUSIHB T HEEGF AR - BARNGEZEHESTRZRF
£ % ¥ EDMI ~ DM3FDM4 -

"EE, GREREHHEERRNEBECRREERESE) KA
FE R e FE 4 AR e 4H 4R -

e "HiEEEYE  EEEEAENERE FERNERT
MR - ERiEREEEN —EUE TR AENEEAEREERER
FEEAR/NMEEEERR/NER - LB {FEREZHERIINSERE
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NEEEIE S EARMNEEBHEER  FESLEED -
MMTVER K EIEETPEANAEIEE EENEMEFABER -

fMisE " BMER ., GIEEREERESEE - OAXXHRER » i
B2 TEE ) BELHEEAERAFANAZIZEATFHNVELER - fixntE
BIESE EE - RE - HREHNERE -

e "TEE, BEEEEHEREWOHMAREYNRER ZEBE
A Z Bk ) 46 FE 788 iz BE 2 S 2 fir BE 59 5E 14 BE ) K 48 5% T M RE R (B 40 R
BEEAEBERERAE R VGEERBAENE ) ELE N EEE
&) e

fiizE T CDH6 |, 45— EMAMEEN 7+ HEAHMIE-HEEEH 5 F
ZEREFRIENKE - COH6Z K EEEBFIEMHEE MR
GenBank 2 75 %5 AK291290 (% & & 2 77 43 % BAF83979.1) - /R £ &
SEQ ID NO: 1 (¥4 AMECDH6 cDNAFEF)F SEQ ID NO: 2 (& % AE
CDH6E QB F5) - E45H - - CDH6Z 88 K B F 7 (B 4 A4 555 &
EEMNINAGBHZAEE 2R LHEBEERFSISEQ ID NO: 2EE & /D
4390% ~ 91% ~ 92% ~ 93% ~ 94% ~ 95% - 96% ~ 97% - 98% - 99%EK
100%fF %] —% M - £45# £ > CODHOBFIIEH2E FHEZEFT
SEQ ID NO 1E & &/ #90% ~ 91% ~ 92% ~ 93% ~ 94% ~ 95% -
96% ~ 97% - 98% ~ 99%EX 100% 5 5| — B M -

fiisE " RILCDH6Z FEIE , B¢ " COHOFG M EIE |, hisE R4
2T %3 CDH6 J /5K 28 % I CDH6 Y f fiE - |

WMASIFERER » 18 T a8 ) A ERBUREE — B & 4%
BN EERRBFECRE » BE B H EOR VD ERKEZE D —EE IR
ERZ&ERE) - B —fEEGd T EF , GEERBRIREEV)—TEFE
S UEEBEEFTUENRIAHZERESH - EX—BKEF T IAE
HIEEER LB BRINERZRBEL) - B L@HINFESE IR
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FAL)REM ST EHFEEBEHEE - EX—BE P - T EHE , (hIEFE
NIEBERIFTEZBIEFRBEEBRER

fiisE "R LR ZE K "TERLARNZEE, T HEBM
ERUBRAMEEROrIIBEEERB R/  IGEBEER - AL
% G EERE 458 EENFERRRINE - £ -L8EK
o EREA R ENFENERN I REEMN c BELTEZZE
FHEHEAGHEERE  BHEREMENZBEEZERMEMFEARK
WEE AP FZ "HAGERBE ., K " EERBERBE ) o RTHE
PiEmE R (BEREEEEENERZBIEFHEEREREEE -

g8 " HHE GEMEEEEERFERNER MRS - £
AL B 73 4 79 T ) B BRI 2K -
[ E=fGEREA]

& 15 HiCDH6H S $t ¥ OVCAR34H il ~ 4l fg 45 & ECS0HY B 7~ ©

B 28 R HLICDHO6PL A8 Z P[RR E B 434 -

B35k 'RCDH6 > A{BECH Z R ENL -
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¥ 10 #8 # % L 77 (tubulysin analogs) ~ % K K 3 JH {Ll #] (duocarmycin
analogs) ~ B TE - BEM )TF - HERZE  REEREYEZZ
B 80 4> B9 4l B 25 ME B (2 R Bl 40 Sasse® A, J. Antibiot. (Tokyo), 53,
879-85 (2000) ; Suzawa® A, Bioorg. Med. Chem., 8, 2175-84 (2000) ;
Ichimura% A, J. Antibiot. (Tokyo), 44, 1045-53 (1991) ; Francisco® A,
Blood 2003 15;102(4):1458-65) ; 3% B = F %5 5,475,092 %8 - &
6,340,701%% - 556,372,7385% K 556,436,9315% ; XE B A HE B A AHE
#2001/0036923 Al%E ~ B EEEF BHEEE10/024,29058 B 5
10/116,0535% » R ERIFE(PCT)E F|BH 5 ZEE WO 01/49698%%) - L kg -
A FE R B (cytochalasin B) ~ 5§ #2 E ED (gramicidin D) ~ JR 1L Z §E
(ethidium bromide) + - ff & (emetine) ~ 44218 2 (mitomycin) ~ {KiLH
£ (etoposide) ~ 4% 3 Jf7 2% (tenoposide) ~ £ & ¥ fif (vincristine) - £ & &
(vinblastine) ~ Fk 7K {l % (t. colchicin) ~ [ f# 2% (doxorubicin) - i 5 &
% (daunorubicin) -~ ¥ E R JH B & — i (dihydroxy anthracin dione) ~
K #£ & B (mitoxantrone) - ¢ f# & E (mithramycin) - X 42 B £ D
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(actinomycin D) - 1-2% & 5 [& [d (1-dehydrotestosterone) ~ ## 7 8 M =
(glucocorticoids) - ¥ & K [H (procaine) ~ Uk [A (tetracaine) - ] %%k KH
(lidocaine) - i Z£3% ¥ (propranolol) & IZ 14 f# 2 (puromycin) » K E 3E {1
MEEREY - ERBTEENOHARBY (H 0P L%
(methotrexate) -~ 6- &i £k IZ 5 (6-mercaptopurine) ~ 6- B B IE 05 (6-
thioguanine) - [ ¥# Pl TF (cytarabine) - 5- & FR %% UF & £ = & (5-
fluorouracil decarbazine)) -~ 34 Bt B (fl 40 — & BH — Z B
(mechlorethamine) ~ I JR % T B8 & 7F (thiotepa chlorambucil) + & &
B (meiphalan) - & 3 5 T (carmustine)(BSNU) K & & 7 ;T
(lomustine)(CCNU) - I8 #5 Ef % (cyclophosphamide) - [ ¥ %
(busulfan) -~ — B H & @E (dibromomannitol) -~ §# £ @ =
(streptozotocin) ~ %% Z 8 & C (mitomycin C) » K - - & — B #4
(II)DDP) JIE $4 -~ & IR # FE (anthracyclines)( | #0 & 5 W &
(daunorubicin) (5t Al & 5% &L f & (daunomycin)) & fof i &) ~ $1 4 & (B
WHEBREED CRIBMARER) - KB E (bleomycin) ~ LB E K
27 # # & (anthramycin)(AMC)) » R A4 T HBIPBI O REFBR K &
FH R o (2 5 %40 Seattle Genetics US20090304721) o
AEAZFHZIE R BEGIRESER RIEERYMES
ZHRERZ EME P G E G FE M E (duocarmycins) ~ REF W E
(calicheamicins) * EB R K BIHM)T K ELTEY -
FAREREIEGIEEENRIEHIU ZHMEER - EETRITE
FEHBERFTTEL > 2 B E41SaitoZE A, (2003) Adv. Drug Deliv. Rev.
55:199-215 ; Trail% A, (2003) Cancer Immunol. Immunother. 52:328-
337 ; Payne, (2003) Cancer Cell 3:207-212 ; Allen, (2002) Nat. Rev.
Cancer 2:750-763 ; Pastan f Kreitman, (2002) Curr. Opin. Investig.
Drugs 3:1089-1091 ; Senter sz Springer, (2001) Adv. Drug Deliv. Rev.
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HeREaEay EEEEEF  EREASHB/1,4,7,10-UEHB+
$e-N,N',N"N""-IU Z % (DOTA) - HAJ & HEHE TS FEFEZHE - It
HEEF Y FTHELEERM P EE O E# IR DenardoE A, (1998)
Clin Cancer Res. 4(10):2483-90 ; Peterson® A, (1999) Bioconjug.
Chem. 10(4):553-7 ; K Zimmerman A, (1999) Nucl. Med. Biol.
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Curr. Opinion Biotechnol. 8:724-33 ; Harayama, (1998) Trends
Biotechnol. 16(2):76-82 ; HanssonZ A, (1999) J. Mol. Biol. 287:265-
76 ; K LorenzoJ Blasco, (1998) Biotechniques 24(2):308- 313 (fL & =
FIRAMESUEXSIANARFARII ) - PilBHER & » ZFT
RN E R TR TEEHATEIT S EPCRIBIS S FE S -
PEHZ T REAREMITERNE  GHREEMESENERZINBK
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&~ B4y ~ - RERSEEMH -

b KFHZHUE C BUBEBR BR@GIURESES R B)HITEER
Y EIEI MR Z B YIS E 0 MR AL - ERESE S > Eiik
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B (rhodamine) - — & = BREfF & ¢ & - FTHEEE & (dansyl chloride) sl 5
47 3 (phycoerythrin) ; 5t ¥'8E - F 20 (E R R )E K3 (luminol) 5 &£
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HARBEERETFRERR L RCTHITN S (B ERGE A E
ET o IESh - AN FEELAE -

—LERTIRHERERE > RIS T REERET - LK
EFEZEHARAMNKIIEHE - 2 BB TroutFE A, 79 Proc. Natl.
Acad.Sci. USA, 626-629 (1982) &, UmemotoZ A 43 Int. J. Cancer, 677-
684 (1989) - th4h - BAfAHo-BE B BE M AKEEAHER - MBEALAEZ ER—
EREER PREAS —ERERZEEZ MR - EEEEM
FEpr s GEOBERARR R s Sl e- e B 2 HRVE) A RN E R B A H
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A EXHEAE AT EEET ZE T HEMNUS 2009/0274713
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-SMCC - SPDB - fig £ -SPDBE(CX1-)TE R FLYI4EZLNIZ pHHY B K F
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-SPDB-DM4 > B Ab-CX1-1-DM1) ~ (ii) % 8 2£ % ({5 40 DM 15, DM4)
()X FEBIEYMHNEEY) -
E—EEET  —FEBSEDLREEEY (P DM1IELDM4) # i
H #2281 37 B B (] 40 SMCC -~ 5% £ -SMCC - SPDB - fi# £ -SPDB
CXI-DEABRPEE » ZABREBHERN(FIMLIEL9 ~ 6=
897 - NTELY9 ~ YTEL8.5 ~ NT.SELB.S5 - YT7.58478.0 ~ ©Y8.0&
£99.0 » LYBSEL9.0)ZpH - BHIM T » HEAB S LEHEE & ENH
%% ) (DM 1 3% DM4 35 #5 EL 3 35 52 35 6 71 (1 40 SMCC - i 2 -SMCC
SPDB -~ B B -SPDBEHCX1-D)IEA K T # i - 2B R ZpHE%6.0 ~ &
6.1 ~ 896.2 ~ 496.3 ~ £96.4 ~ £96.5 « £96.6 ~ 496.7 - 4J6.8 ~ 496.9 - 4
7.0~ 4971~ 897.2~ 4973 ~ £97.4 ~ &97.5 £97.6 ~ 897.7 ~ 7.8 ~ &
7.9~ 498.0 ~ 4y8.1 ~ £J8.2 ~ 8.3 ~ #8.4 -~ £J8.5 - 4J8.6 - X8.7 - 4
8.8 #YBIHK9.0 - EE— T » HFEAEBAFEMEE SR HMEY
(1 41 DM 1 8¢ DM4) ## iy H # 2 B2 < Bt Kl () 40 SMCC ~ fig £ -SMCC »
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¥ o
E—EEES REPEESEBSREN2CEYICZRET
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R EVPNI2NFZRE  ZR—8  ES—EBE+P > RESRES
EBREN2CEYNSCZRE TEFRERBIANLI122E 4924/NF > B
FELJ20/NBF) -

FESTEFPZpHERFEANI4ZNI0- E—EHEED REDHE
b Z pHE BLIIBCKRT4 - H/AGRE6 (Fla1425.9) » BEYSECKRRS »
B/AREY6 (FlaNs5ES9) - EE—EBHEP » RELEPZpHERELE
NIz HEBEARPBIWLI6.5ELI9 » W6ELS) - BHIMES > REFLEF
ZpHET B46 ~ 496.5 ~ &7 ~ 497.5 - 498 ~ £98.5 ~ &9 ~ £99.55 &Y
10 -

FEHMEES  RELSEITESEEEWE2ST ~ £86-7.52
PHTITEENI2NKEYIA ; BEEYWIEIC ~ EH4.5-59ZpHT 3
BYSNFERELYSK N EEWE2ST ~ EN45-59Z2pHTFEELS
INEFEHLK -

— S ETARERNEERNERERNES B DU RESWZ S
FREREIUWER - HREELLL0.1% (WV)EL20% (W/Vv)(FI10450.1%
(W/IV) ~ 1% (W/V) ~ 5% (W/v) ~ 10% (W/V) ~ 15% (w/v)B20% (W/v))HT
FEARDI « BREERELL1% (WV)EL10% (w/V)(BFIA1490.5% (w/v) ~ &5
1% (W/v) ~ 891.5% (w/v) ~ #92% (w/v) ~ £93% (W/v) ~ 494% (w/v) ~ 4
5% (W/v) ~ #96% (w/v) ~ &97% (w/v) ~ 498% (w/v) ~ £99% (w/v) ~ &
10% (W/V)EGET11% (w/V)BRIBE RN - 54 » RIEX BRI 8 &R0
EEE - AEALEERTPFEANEAESGEEHS - BEKERCE
BIMERRERER - ZREEEHED - T _RESEE RHBREBEE
Bl E—EEEP  EFEBEBSHLTHN ZEE - HEPPSO (N-(2-¥
B E)IKEE-N"-(2- £ N iEEE)) - POPSO (WKE-1,4-8F (2-FCE-TN ke -
=B )RR 7K ¥)) - HEPES (4-QQ-REZE)IRIE-1-Z fx = ) - HEPPS
(EPPS)(4-(2-F A Z E)IkiR-1-Ni&fE) - TES (N-[2(REAFE)FE]-
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2-fE B e tElE) 0 REES -

FEAE-TEEA LRI T BUBSILKA4 &S
(#] 41 Ab MCC-DM1 - Ab-SPDB-DM4 - Ab- i £ -SPDB-DM4 B Ab-
CX1-1-DM1) (IR E 5 Z E A @ik 777450 B R i{fb A 585 =~
EEY - E—EBED 0 KEH &S IHER T E R B E(TFF) -
R M MEEAT ~ URHE RSB AT - DR MM AR R - BEIEME IR o BRAE T E A
BeEERE  UAREEES - ES—BHET > EHEE&YET it
SEHFEZA > BEAEEEYMREH L EPVDFEARE - & >
HEEGMET LRG T AZ% > FEEWEH % EPVDFA B
e BYME >  E—EEEY > FEEWKHE NS EPVDFEIBE
HEZEAVERBBMEL - & > SaWERTEREIRME
M b HEEFEHR NS {EPVDFEEE -

AL ETE A & TFF R4 » & & Pellicon®#Y % 4 (Millipore,
Billerica, MA) * Sartocon®- [E % 4% (Sartorius AG, Edgewood, NY)K
Centrasette® % Z 4% (Pall Corp., East Hills, NY) o

SR ERTEAE SR ERITE A - 8 &% E s
BEREB KA EN - BiKME B E BN HCIC) « Bi/Ki4H E /EH
JEAT(HIC) ~ B FRMEN - REeBEAMFRGBEN - BELBEM
@ (IMAC) ~ Zy B ECfrie /@t - MA@ - EHEENT > REHASE -
BEREMKAOBEZ2EACERERE X G (CHT 18 RITR >
Bio-Rad Laboratories, Hercules, CA) * HA Ultrogel® & £ 5§ X 7 (Pall
Corp., East Hills, NY)&B’]}%%&%TE(CFT 1% 52 IT#Y » Bio-Rad
Laboratories, Hercules, CA) - & & HCICH! i > B §] 5 MEP Hypercel®
fot A5 (Pall Corp., East Hills, NY) - &S HICH 5 ~ B HI G 1E T £-B 5
B CE-BERE - XE-BERBRERFEEEEME(E S 8GE
Healthcare, Piscataway, NJ) » [l K Macro-prep® B £ #t f§ & Macro-

. (\
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Prep®%5 = T L 48 S (Biorad Laboratories, Hercules, CA) - & & B F 3%
151 BS > B 5145 ¥5 SP-Sepharose® + CM-Sepharose® F Q-Sepharose®f&f
fs (& %5 B GE Healthcare, Piscataway, NJ) > [l & Unosphere® S f5
(Bio-Rad Laboratories, Hercules, CA) - &M ESER B FXHE>
E 5] FE Bakerbond® ABxff 5 (JT Baker, Phillipsburg NJ) - # & IMAC
fet Bs > B 51 £ ¥E %8 & % Sepharose® #8t fis (GE Healthcare, Piscataway,
NJ) K Profinity® IMAC#HBS (Bio-Rad Laboratories, Hercules, CA) - i
&R B A 2 B Bl & fE B & 3 5 %8 ff iS5 (GE Healthcare,
Piscataway, NIJ) K ¥R F05% 2 85 & 8 fi5 (Bio-Rad Laboratories, Hercules,
CA) - & WMABAE 2 B 6615 E 5 8 A s 18 A5 (F 20 MabSelect,
GE Healthcare, Piscataway, NN K REZRBE @ fIURERER
Sepharose®#&f 5 (GE Healthcare, Piscataway, NJ)» H it B HFEE
HWEREZRESNUE  BEXEABMEZEMNGECS - C8RCISH A
(Grace Vydac, Hesperia, CA) ©

WAL EREMESHIERIEEBITEIAE - B aIERK 4% E
Mr 8t s = & 01 A 5 ({2 F FR 72 )SEPHADEX™ G-25 ~ G-50 ~ G-100 ;
SEPHACRYL™ f& fg ({5l 40 S-200 K S-300) ; SUPERDEX™ #&f §5 ({5 40
SUPERDEX™ 75K SUPERDEX™ 200) ; BIO-GEL®# S ({5 40 P-6 ~ P-
10 ~ P-30 ~ P-60 52 P-100) » K — fig #E I I £ 10 & & &0 69 E A A -
2 0% R — 5804

E—EEEP  AFHAZEEWITOERENT,811,572 K EE
HEFEHE AR EE2006/01827505F PRt B - HiABE ST HEE
(a){F A 5 89 2~ #1188 B2 3T Bt B (B 40 SMCC ~ % £ -SMCC - SPDB -~ B k-
SPDBE CX1-1)## fif DL {6 i# 3 F (/R EJAb-SMCC - Ab-SPDBEAb-CX1-
DHEEFZFEFRAKNMNEESECREETFZINBNE—RSE
Y ORBEREE—ReWETE LT EAUEEECBTERETFZN
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RZEWIEE —REY  EZEY(HIMDMIZ(DM4)ELE —EE& Y+
EEFEETZNRES  HWGEREEEFESZETFZINBHEY
(B0 DMIEDMAFE R FLYI4ENIZpHI B R P RIELIBEE —RE
o mE I ReEMHEa ()4 &Y (F 4 Ab-MCC-DM1 ~ Ab-SPDB-
DM4 - Ab- %% £ -SPDB-DM4 5 Ab-CX1-1-DM1) ~ (ii) i B 22 % (1 40
DM1(DM4) ; KGR ERIEY » R(ABE REWETEILTE
DESE_REYPzHMESAILEEY - HE > TTHBALTE
o RSPt Z AR &AL JTIA T BB S BE(b) R (d) - 1E — @ BE HE B
o FZER(b)E (D) ERTFF - 5 —EERAI$ - P O)FEMTFFA
2 B (d)fE A % U M 8 A (B 40 CHT) - ®
— AR %
FE—EEEY  AEPZEEYIIHERHEEER I EY-EHiET
{b & ¥ (B 40 SMCC-DM1 -~ B £ -SMCC-DM1 - SPDB-DM4 - A% % -
SPDB-DM4z(CX1-1-DM1)E K2t B fe s S (MW ERH H 76,441,163
EFEBEF R AZEE2011/0003969%% K 552008/0145374%% th Frift) -
BE 1% T AP ERREMHE - IERAARXFMZ FMAE6TTE - 8EY-
H T L& Y% B EE Y (F 11 DM 12 DM4) B 22 156 7 (51 %0 SMCC ~ fg &
-SMCC - SPDB - %5 ££-SPDBE(CXI1-1) K FET 8 - &Y -HFEFILE ®
#7 (5] 40 SMCC-DM1 ~ %% £ -SMCC-DM1 -~ SPDB-DM4 - f# % -SPDB-
DM4=(CX1-1-DM)EEifgsE & 2/ > RIFREITHL -
1. ERBRUEBE SN RHARESRE
AERHZHE  RREWGIUONEESR BB EES YT
FEHLEERTPEANSESNT REEYE LSRR/ REYE
SEMEIN DA R R B -
BEMS > ARPEHBITFHEHCTH IJT A (EEWELISA ~ FACS -
BiacoreE( P8 H R B A)VMAENEESEH -

e
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HMIERERNSY KBRS BER NG EESAENERIaEME S
FEERFEERFEMAMIERMERESEBZEEZ B NINIIBEGS
¥1(ADC) - & E HADCH B K — A B E 8 EADCH B E &
RE Y K AER BB T ADCE T & BRW SR EMNIER - SE K
S BRR  TERZBERERFEYWZRINERRLEEY - (&5
ADCTH] 1E F 54 = Bz ¥ B & 28 B =0 T K /5 B {8 1 3t 26 36 17 & 228 -

—EBEREETT A - RE 3 @RIRR KRR CDH6Z 13 5 £ 4 i
BRERAEEETERENAB@I O LMK KERER E - SHBEEK
FEfE R Bt - FTAHPERREERE R B - FRAR AR ERAE R R EE - O -
B FERBOKAEEBEAEANESHY S 0 O)EIEAEESYEK
Bl{RBEADCEY K ()R EEEEY M HIRNFASEMEk 2 BB E
EHRES) - ABHNGE —EHERNGELUCDH6Z BERE B
BZEBHIREZBEBEADCH A > B&@FEFRNEIELCDH6Z & E
ARk M R A - R (b)FFEFEEADCHIH 18 E 4 i
PRERIIRES] -

HREER—EBEENE > 88 @)FERNKICDHOZ 18 E & 4
H@ffﬂ%E’Jéﬂ]ﬂ@éﬁiﬂ%%ADC?%%?&%&(M%WE{I%EADC%%Z%%H&H’@Z?’EtB’J
BE T - E—(EEE S - S EEEADCHFHMAMBAT RS -

AFEHGEEERERY — RI B E R ESHYBREREE{ES
Mz R EREGTEFEEADC - F—SHERLT @ BLaWEE R
EYIRMIERF—EBELET ABEEN - BEFERNEBREEARNGHY
MMk R EE A N AEECDH . BERBHB X ERIEDN
ADC - RIFFEERHE DMEEEEPRINAEHADC BEEFEE4LY
B2 /BB DT » STEBSRIYADCZ WK FE -

Rt - RFBHREANRENS ZUE R B 446 2 CDH6 X i & 4
B £ CDH6# & R IR 2 ADCHY 43 7 »
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CDH6 7 /2

AEF PR RS S E A CDHOM LA ST A8 B ER (B A 1R
SERE) - AFHZPIRHIER BR@IORERE S/ BR)BEUEF
RIDMTXEP SRR NEBERIIGEER B -

FERERGET  ARHREHFRIELE S COHRI PR NIE R &
BIOREEERER) ZESRRKEBRBRBIUREESR BR)ES
B R F5ISEQ ID NO: 20 - 30 ~ 40 ~ 50 ~ 60 ~ 70 ~ 80 ~ 90 -
100 ~ 110 ~ 120 ~ 130 ~ 140 ~ 150 ~ 160 ~ 170 ~ 180 ~ 190 » 200 ~ 210 ~
220 ~ 23022408y VHIK (R5 & 6) - RN 17 R4 & Z CDH6
Mt R BRWIORREER B) > xFiRsER BR@IOi
REESRBR)EEEARSKOPFIIZIE—VH CDRZ i E IR 751 H#Y
VH CDR - EfF EREHE P - AL PRBEHF RN S Z CDHORYHLAE K
iR BRW@IORESEERER) ZFNBEaEGE > @) —@ -
WAE - =@ OE - AENXSIRAEEARSK6FHIIZAL—VH
CDRZ g £ F& 7 5IHIVH CDR -

AR ERE RS ECOHM IR NEB R RBINEES
RE) ZEMRBEERBRBINFEEEGRE)BSRARERFY
SEQ ID NO: 21 ~31~41-51+61~71~81>91~101~ 111~ 121~
131 ~ 141 ~ 151 ~ 161 ~ 171 ~ 181 ~ 191 ~ 201 ~ 211 ~ 221 ~ 2313k 241
VLI (F5K6) - AHWHTFREMFEREE S ZECOHMN PR NTIRER &
BlaEEERER) ZFEREXERBRBIOUREE SR BES
BHETXRITFHIIZE—VL CORZEEBEFFIAIVL CDR - FFES
Z o ABHHBEUFEME S ECOHMBIRENE R RWBIUHREE S
FE) ZERBRBBREGIUNESEESR B)BEEE - @RR)
—{E - WE - ZEXSENR=EEAFRSK6FHIIZ{E—VL CDRZ
EE&FF5HIVL CDR -

-«
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AEHZHMtEREBR BW@IUREREGR R)BEEEE -
ARMAECDREB T B FBMRSK6F ATt 2 FF5  FrfE 48 2 CDRIE K 2
160% ~ 70% ~ 80% ~ 90%B95% — B IMEHI B ERE - F—LEEd » H
BIEREBA AR FY] > P HENRRSKR6ATIFS P4 2 CDR
&g - COREIH P AEBE E - 2 - 38 - 4ERSEEREBRTEE -

AEPHTREFEHFEMGESECDHZ B VH: VL & &
EEEREHENZERFY - LEZE PSR E 1 2L 8% 4 &
ZRBINLLEEAL -

AERHZHMPEEBRERAEPRERNNGEERER  ZBRESE
e s HHESRO6FFRMZFIIEBFZE/L60% -~ 70% - 80% ~ 90%3K95%
—HMERE  E-EBEY  HEEREAREBREFY 0 HPHEE
RSKROF R FFF it 2 ol & > Af@E SR ABAEL - 2 3~ 45
SEREREEAEZEE > AMRFEE LHEBEEEEE -

HREEFENREPZE—-—EFTHEESZEZCDH6  FHEVH - VL 2 &
RiEh e REEFI(EEBRFIIRGRHEREBFIIZZERFS)TE
KT REKRUCE > MEAHEMCDHOE S HIE - HE "KES KT
Bt . XCDH6GSE MR U ERALERMTPEN Z &S M (FIMELISA
IREGIZEES TR EMOaI)REAR - EHEFEES M TERF > 5K
HREVH/VLH Z VHF S EREHE EEUZVEFSIBE# - B > K
BN ELREE/2ERBREH 2REHEFIIELKEHB LEUZ2E
EREFIER - B RERHEVH/VLE Z VLEF S| FEL&E# LM
ZVLFYEH - FE  XERFEL2REE/2REEYH 2EREF
FIEREB EHEUZ2RRERIIESR - Fit > F—EEED » A%
BHEHEITBZERNBRENFEE G  HAEF  E@TEE - &
& B 5 B SEQ ID NO: 20304050+ 60+ 70 ~ 80 ~ 90 ~ 100
110 ~ 120 ~ 130 ~ 140~ 150 ~ 160 ~ 170 ~ 180 ~ 190 ~ 200 ~ 210 + 220 -
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2308 2404H L Z B¥ U B BE R FII (RS K 6) - IR & & - A& EH
FHSEQ ID NO: 21 ~31~41-~51~61~71~81~91~101~ 111~ 121 ~
131 ~ 141 ~ 151 ~ 161 ~ 171 ~ 181 ~ 191 ~ 201 ~ 211 ~ 221 ~ 2315%2414H
A BEHI R B BE P 5 (GRS K 6) s P Z iR 24 & £ CDHG -

ES—GHES > ALERH#OKTHZEKRRE  HEF 2
EE#H OERBEHIALBYAER P RECRELCOBRERFS]
RS EE HSEQ ID NO: 20 3040+ 50 - 60 ~ 70 ~ 80 ~
90 ~ 100 + 110 ~ 120 ~ 130 ~ 140 ~ 150 ~ 160 ~ 170 ~ 180 ~ 190 ~ 200 -
210~ 220~ 230 ~ 2404HE 2 8¥ ' ke RE#E G aREBEWHA YA
b >REBEERELCHNEERFY > ZEERF5EEHSEQ ID
NO: 21 ~ 31 ~41-~51+61~71~81~91-101~ 111~ 121 ~ 131 ~
141 ~ 151 ~ 161 ~ 171 ~ 181 ~ 191 ~ 201 ~ 211 ~ 221 ~ 231524140 3% >
BB EHEDNESSHMITNTIEED -

ST - ASBHEMCDHE S PIE  HESWRSK6T
Fir it 6 52 ## R € # CDR1s -~ CDR2s X CDR3s » S H 4 & - Hi# Z VH
CDRIsY> £ s F 5 BE RN SEQ ID NO: 17~ 2737~ 47~ 57 ~ 67 ~
77 ~ 87 ~ 97 ~ 107 ~ 117 ~ 127 ~ 137 ~ 147 ~ 157 ~ 167 ~ 177 ~ 187 -
197 ~ 207 ~ 217 ~ 227} 2379 - §ifG Z VH CDR2sZ g BBk 5 BN IR ®
SEQ ID NO: 18+ 28 38 - 48 -~ 58 - 68 - 78 ~ 88 ~ 98 -~ 108 ~ 118 -
128 ~ 138 -~ 148 -~ 158 ~ 168 ~ 178 ~ 188 ~ 198 ~ 208 ~ 218 - 228 } 238
th o 8% VH CDR3 B £ B 55 B RN SEQ ID NO: 19~ 29 ~ 39 -
49 ~ 59~ 6979 89-+99 109~ 119~ 129 ~ 139 ~ 149 ~ 159 ~ 169 -
179 ~ 189 ~ 199 ~ 209 ~ 219 ~ 229K 239 - 5% > VL CDRI1s fr £ %
FESIEERN SEQ ID NO: 14 ~ 24~ 34 - 44 ~ 54 -~ 64 ~ 74 - 84 ~ 94 -
104 ~ 114 ~ 124 ~ 134~ 144 ~ 154 ~ 164 ~ 174 ~ 184 ~ 194 ~ 204 ~ 214 -
224234 - i8> VL CDR2s” £ s 55 B~ A SEQ ID NO 15 -
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25~ 35+ 45-55+~65+ 75~ 85+95- 105+ 115~ 125 ~ 135 ~ 145 -
155 ~ 165 ~ 175 ~ 185 ~ 195 ~ 205 ~ 215 ~ 225K 2357 - }{ 4% >~ VL
CDR3s> £ 5 B~ A SEQ ID NO: 16 ~ 26 ~ 36 ~ 46 ~ 56 ~ 66 -
76 ~ 86 -~ 96 ~ 106 ~ 116 ~ 126 ~ 136 - 146 ~ 156 ~ 166 ~ 176 - 186 -
196 ~ 206 ~ 216 ~ 226 K% 2365 -

ENHLENB I Z2E B TE& S ECDHENFEZ AR ESREE
FHCDRI1 - 2R3 &4 > FHILVH CDR1 - 2% 3FE 5|8 VL CDRI - 2
E3IFFIE "RERETER , (FEKREFEILBEICDRAE R & KT
fic) AMEPENHAEAVH CDR1 » 2R3 K VL CDRI ~ 2K 3LAE
EHMCSEESTF - W "TRIREGKICHE , ZCDH64E & PiiE T (£
HERTPENZEE T KE G & it Z 5 A7 (51 40 ELISA) 38
it o EVH CDRFF)RE K ILEBF » 2R 5 % E VHF 5| Z CDR1 - CDR2
K/ CDR3IFFIFELK4EHE LI 2 CDRFFIEH - FEfF > & VL CDR
FFARE R ICER - RER EVLFF|ZCDRI1 » CDR2 K /E;CDR3F %
FEAR &G L HLUIZCDRFIIER - —REWEEMBEXN » A VHEK
VLFF A #EEHAEE AR P E AREH BB AT~ ZCDRFF
ZHEBBEURFRIIRA—HNZEVHR/H VL CORE FFIRKE L -

Rt AEARUE OB EHKIBHRENRERESE  HB8 &
Ef#CDR] > & EMHSEQID NO: 17-~27~37~47 5767177~
87 ~ 97 ~ 107 ~ 117 ~ 127 ~ 137 ~ 147 ~ 157 ~ 167 ~ 177 ~ 187 ~ 197 -
207 ~ 217 ~ 227 R 2374RER 2 B¥ WU BE L P 5l 0 E#CDR2 - & EH
FHSEQ ID NO: 18 -28 38485868~ 788898~ 108 118 -
128 ~ 138 - 148 ~ 158 ~ 168 ~ 178 ~ 188 ~ 198 ~ 208 ~ 218 ~ 228 & 2384H
Rz BRI E B Y] o E#CDR3 > & # HHSEQ ID NO: 19~ 29 -
394959697989 -99- 109~ 119 ~ 129 ~ 139 ~ 149 + 159 -
169 ~ 179 ~ 189 ~ 199 ~ 209 ~ 219 ~ 229 2394H % ~ BB B 2 %1
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ECHECDR] » ®1 & E HSEQ ID NO: 1424 -~34- 4454~ 64~ 74 ~
84+ 04 104~ 114~ 124 ~ 134 ~ 144 - 154 ~ 164 ~ 174 - 184 ~ 194 -
204 ~ 214 ~ 224 R 2344A RN Z BFHURE B BR 7 % 5 8§ CDR2 > 5 #EH
FHSEQ ID NO: 15-25-35-45~55+65~75~85~95-105+ 115~
125~ 135~ 145~ 155~ 165~ 175~ 185~ 195 ~ 205 ~ 215 ~ 225} 2354}
BRI E RS FFY]  REEHECDR3 > & 8 HSEQ ID NO: 16 -
26 ~ 36~ 46~ 56 6676~ 86~ 96~ 106 ~ 116 ~ 126 - 136 ~ 146 -
156 ~ 166 ~ 176 ~ 186 ~ 196 ~ 206 ~ 216 ~ 226 F; 23640 5k > B¥ 19 i B g
ol HbhZbiie R £ 44 & CDHG -

E—ESEEBEYT  FHRMHEESSZECDH MBI R ERWIa
MR&ERE)BEE

(DER BT & > H S (a) SEQ ID NO: 1647 LCDR1 (CDR-E #
SFE®) ~ (b) SEQ ID NO: 16522 LCDR2 - (c) SEQ ID NO: 166
LCDR3 ; RESETEE » a4 : (d) SEQ ID NO: 1672 HCDRI1 - (e)
SEQ ID NO: 1682 HCDR2 } (f) SEQ ID NO: 169 HCDR3 ;

()BT g4 & » H 2 (a) SEQ ID NO: 1547 LCDRI1 (CDR-H #
SFE®) ~ (b) SEQ ID NO: 1552 LCDR2 ~ (¢) SEQ ID NO: 156
LCDR3 ; REHETEE » 484 : (d) SEQ ID NO: 157 HCDR1 - (e)
SEQ ID NO: 1582 HCDR2 }, (f) SEQ ID NO: 159 HCDR3 ;

(i) # & > H A4S (a) SEQ ID NO: 14 LCDR1 (CDR-H #
R EB) - (b) SEQ ID NO: 1522 LCDR2 - (¢) SEQ ID NO: 16
LCDR3 : REH@EEE » £82 : (d) SEQ ID NO: 172 HCDRI - (e)
SEQ ID NO: 1822 HCDR2 }% (f) SEQ ID NO: 1922 HCDR3 ;

(V)iR$ETI ¥ & - H 4 (a) SEQ ID NO: 247 LCDRI (CDR-H #§
S EE) - (b) SEQ ID NO: 252 LCDR2 - (¢) SEQ ID NO: 26~
LCDR3 ; REHTEEE - A% : (d) SEQ ID NO: 272HCDRI1 - (e)
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SEQ ID NO: 28 2 HCDR2 }% (f) SEQ ID NO: 2922 HCDR3 ;

(VERGETTEE » 244 (a) SEQ ID NO: 347 LCDRI1 (CDR-F #
FEE) ~ (b) SEQ ID NO: 352 LCDR2 -~ (¢) SEQ ID NO: 36>
LCDR3 ; R E#@ETEE » % ' (d) SEQ ID NO: 377 HCDRI - (e)
SEQ ID NO: 3822 HCDR2 } (f) SEQ ID NO: 392 HCDR3 ;

(VIR BT E&E - HE a4 (a) SEQ ID NO: 447 LCDRI1 (CDR-T #
FREE) ~ (b) SEQ ID NO: 4527 LCDR2 - (¢c) SEQ ID NO: 46
LCDR3 ; REHAEE » 44 : (d) SEQ ID NO: 472 HCDRI - (e)
SEQ ID NO: 482 HCDR2 } (f) SEQ ID NO: 4922 HCDR3 ;

® (vil)EE P T & > H A4 (a) SEQ ID NO: 542X LCDR1 (CDR-F #
R E®) -~ (b) SEQ ID NO: 552 LCDR2 - (¢) SEQ ID NO: 56
LCDR3 ; R B #E » A4 : (d) SEQ ID NO: 572 HCDRI - (e)

SEQ ID NO: 5822 HCDR2 & (f) SEQ ID NO: 592> HCDR3 ;
(viil) S $E [ & > 4 (a) SEQ ID NO: 647 LCDRI (CDR-E
WHREE) - (b) SEQ ID NO: 652 LCDR2 * (¢c) SEQ ID NO: 66
LCDR3 ; R E@E#E » HM2 : (d) SEQ ID NO: 672 HCDRI -~ (e)

® SEQ ID NO: 6822 HCDR2 & (f) SEQ ID NO: 69 HCDR3 ;

(X)) ET ¥ & » H42 3 (a) SEQ ID NO: 742 LCDR1 (CDR-H #
R EE) ~ (b) SEQ ID NO: 752 LCDR2 - (¢) SEQ ID NO: 76
LCDR3 ; RREHTEE » 42 : (d) SEQ ID NO: 772 HCDRI - (e)
SEQ ID NO: 7822 HCDR2 ¥ (f) SEQ ID NO: 79> HCDR3 ;

(X)L O] EE - S (a) SEQ ID NO: 84 ZLCDRI1 (CDR-H #i
A E®E) - (b) SEQ ID NO: 857 LCDR2 - (¢) SEQ ID NO: 86
LCDR3 ; R EMHEI#E » 82 : (d) SEQ ID NO: 872 HCDRI - (e)
SEQ ID NO: 88> HCDR2 } (f) SEQ ID NO: 89> HCDR3 ;

(xR T8 @ » EH 2 (a) SEQ ID NO: 947 LCDRI1 (CDR-E
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B FEE) - (b) SEQ ID NO: 957 LCDR2 - (¢) SEQ ID NO: 96~
LCDR3 ; R E#EO#EE : (d) SEQ ID NO: 977 HCDRI1 - (e)
SEQ ID NO: 982 HCDR2 J (f) SEQ ID NO: 992> HCDR3 ;

(xi)E PR & » H & (a) SEQ ID NO: 104 LCDR1 (CDR-&
WA ER) ~ (b) SEQ ID NO: 1052 LCDR2 -~ (¢) SEQ ID NO: 106~
LCDR3 ; R EHEHT#E » 84 : (d) SEQ ID NO: 1072 HCDRI1 - (e)
SEQ ID NO: 1082 HCDR2 % (f) SEQ ID NO: 109> HCDR3 ;

(xiii)ERSE T8 & » H 2 (a) SEQ ID NO: 1142 LCDR1 (CDR-&
WS FERE) ~ (b) SEQ ID NO: 1152 LCDR2 ~ (¢) SEQ ID NO: 116~
LCDR3 ; R E##T# & » H£44% : (d) SEQ ID NO: 1172 HCDRI1 - (e)
SEQ ID NO: 118 2 HCDR2 } (f) SEQ ID NO: 11922 HCDR3 ;

(xiv)ER S BT 5 & > H /0 2 (a) SEQ ID NO: 1242 LCDRI1 (CDR-H
FAREE) - (b) SEQ ID NO: 1252 LCDR2 -~ (¢) SEQ ID NO: 1262
LCDR3 ; R EHAEE » 44 : (d) SEQ ID NO: 1272 HCDRI - (e)
SEQ ID NO: 12822 HCDR2 }% (f) SEQ ID NO: 12922 HCDR3 ;

(xv)ER$E A & > H .4 (a) SEQ ID NO: 1342 LCDRI1 (CDR-&
R EE) - (b) SEQ ID NO: 135 LCDR2 - (¢) SEQ ID NO: 136
LCDR3; EHT]EEE > HA8 5 : (d) SEQ ID NO: 1372 HCDRI1 - (e)
SEQ ID NO: 1382 HCDR2 }% (f) SEQ ID NO: 1392 HCDR3 ;

(xvi)ER§H O] $4 & > H 4 & (a) SEQ ID NO: 1442 LCDR1 (CDR-&
FREE) - (b) SEQ ID NO: 1452 LCDR2 -~ (¢) SEQ ID NO: 1462
LCDR3; R EHEOJEE » HE & : (d) SEQ ID NO: 1472 HCDRI1 - (e)
SEQ ID NO: 1482 HCDR2 J (f) SEQ ID NO: 1492 HCDR3 ;

(xvii) i T8 & - H 2 (a) SEQ ID NO: 1742 LCDR1 (CDR-H
#WIEEE) ~ (b) SEQ ID NO: 1752 LCDR2 * (¢) SEQ ID NO: 176
LCDR3 : R EHST#EE » H% : (d) SEQ ID NO: 1772 HCDRI1 - (e)
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SEQ ID NO: 1782 HCDR2F (f) SEQ ID NO: 17927 HCDR3 ;

(xviii)EE$E AT 8 & » H 4 (a) SEQ ID NO: 184 LCDR1 (CDR-
F R ER) - (b) SEQ ID NO: 185 LCDR2 -~ (c) SEQ ID NO: 186
LCDR3 ; RE#AEE » H42 : (d) SEQ ID NO: 187 HCDRI - (e)
SEQ ID NO: 1882 HCDR2E (f) SEQ ID NO: 1892 HCDRS3 ;

(xix)EEPE T & > H A4 (a) SEQ ID NO: 194 LCDR1 (CDR-F
WA EE) - (b) SEQ ID NO: 195X LCDR2 -~ (¢c) SEQ ID NO: 196~
LCDR3 ; REMIEE » £ : (d) SEQ ID NO: 1972 HCDRI - (e)
SEQ ID NO: 19822 HCDR2} (f) SEQ ID NO: 19922 HCDR3 ;

® (xx)IRE T & & » 4 () SEQ ID NO: 20422 LCDR1 (CDR-H
HIRAEE) - (b) SEQ ID NO: 205ZLCDR2 ~ (¢c) SEQ ID NO: 2062
LCDR3 ; REH#TEE » A4 : (d) SEQ ID NO: 2072 HCDRI1 - (e)

SEQ ID NO: 208 2 HCDR2 K (f) SEQ ID NO: 20922 HCDR3 ;
(xxi)IE§E T[4 & » H 43 (a) SEQ ID NO: 2147 LCDR1 (CDR-H
WIRFEE) ~ (b) SEQ ID NO: 215 LCDR2 - (¢) SEQ ID NO: 216>
LCDR3 ; REHTEE » A4 : (d) SEQ ID NO: 2172 HCDRI - (e)

® SEQ ID NO: 2182 HCDR2  (f) SEQ ID NO: 21922 HCDR3 ;

(xxii)EE T & & - H A4S (a) SEQ ID NO: 2247 LCDR1 (CDR-&
HAEE) ~ (b) SEQ ID NO: 2257 LCDR2 -~ (¢) SEQ ID NO: 2262
LCDR3 ; REHEIEE » A& : (d) SEQ ID NO: 2272 HCDRI - (e)
SEQ ID NO: 2282 HCDR2 K (f) SEQ ID NO: 2292 HCDR3 ; =

(xxiii)EEFE A& & - H A4 (a) SEQ ID NO: 2342 LCDR1 (CDR-
H#AEE) ~ (b) SEQ ID NO: 2357 LCDR2 - (¢) SEQ ID NO: 2362
LCDR3 ; R EH#HOIEE » 84 : (d) SEQ ID NO: 2372 HCDRI - (e)
SEQ ID NO: 238 HCDR2 ¥ (f) SEQ ID NO: 2397 HCDR3 -

EREEEED  FEME S ECDHON P BRSK /6T Fritt ~
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iRE iR R R BIUPREE R &) -
1. ERPIRAEERECEHENRFEAEENDIE

AEHRAE S ZECDHOEIIMBRAZ E A EEN B RLER
BWAORREERE) EXEEBET  NBERABREKIES
CDHG6HE SM& = 385 R B HL R R E & -

AR B RSK 6 it Z JLCDH6HL S 45 & EH F LR A
EENDRATEREWGIUNEE SR E) - EMREEIRNER R @®WI
WHLR & R B)HE L BT £ CDH64E & 43 A AR 38 H B H i Hi g8 <X X8
F PO BEZ TR BN ESIRIEE IR E R - A e
A EFHMEERNERBEW@IONEE SR RS S ECDHEAR Y
(BP140 A FHCDHO)RYRE SR A » M PIAS vl B RS s PLag B ER (40
MRGEEREB)RPLLESZECDHG : RIBIERGIMER - HEHI M
HmPFIiBRiEGR BEWUnEEaR RS aECDH6ERYE
EZHE AR (Pl NS HE D EOU S ER LN RERERE - F£—
B ERET  BABHEFIBXIIBREBIURESEERREESE
COH6 EZ MHEHLFE R EREAI LA s AHR AL ERDIEE - It AE
B SR BE R B RS BT W0 A ST P At B 0 R 4y B o
2 FcEZHEZE—THE

AERRUHEREXLZIUBRHEEREESY WERELES
AEaEBHMziRENREERE > HE—SBAVHR/EK VLA
ZHERBEZZH > GIOCI REUERRI M - BEIM ST L IE RS
DRI RERYE - B2OME » —EIERF XS EBERE
"EEE ) RNEEBEEAFY - ERESZ EEEBAMmzEE>
MEANEEAEARIEMRKIEZAEERFIINHBAEREE - LEEET
PRI EREF I ERBFRBEZEELAFIIRER - BT EH
REFIIRERETELRMAR  BAMEETTEBRG O E B85S
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TEEZEE  REERFY - THZEEL "EERE ) i -

SHENEREHEEEEEERNKEEZE —HZECDREAZ
—HHEREEE > UBRTHBIIUFERES » UELEBEEEBZE
EeBERWE - HHERER "E8% > BE P HFHEBEN Carr®E
AZEEHEFAFZESE2003/015304357F -

FRIBEINCDREBHNFEZ M ZEBKRFHEFTNRTE > "
KIS BREFEANZE - AN EBHEZ — S EIAE
Bt BOMEXRY - fRES  FoRBELSS K/EHUR KRB MM
FZAEENE - Wit > i K22 (0 —NZ ELZE 55T
EEEHR)NEEMUNEEBEEL  UERUENIRBZ —NZE
HEERF M - BFEBHKEPZE -FE - DPFAWBAN TP -

E—EEED  CHIZEBEHELELM  AESKEE S Z FE
PR FR A RO > Bl O sk o 5 AEE — & i il R BodmerE A
ZERBEBEFES,677,4255 F o CHIEH# & T 2 - Bl e B8 58 5 B S o 8
Dl B H A EHAEENRESHEERBZRBES -

EE— ST MBZIFRBEEEREUEANBZEYESE
Hl - ERESZ & RZEMEEBEEES| AFciii# 7 B2 2 CH2-CH3
mAEmERT > ERIIEHHEFREFELSEA SrANEEHENE
A FciREIMSpALE ST S BT ° 7 7EE — 2 5F M i WardE A 2
FEFH56,165,74557 4 -

EXHEMEES  FFEEORATRAREABRBEERED —EE
ERBERNE UREBHRIIVEDE - BHmMsS » —NSEEE
BOEAERERBEERUESZNERANE Z S R E TR
BRHRMT - EREBEANBEZNIEESET - OO E 2 W ELR
L B 7] K BN Fe 2 RSl #H A8 2 C14H 53 I J7 7 #6 4l 72 B 40 Winter S A
ZEBEFFES,624,82157 8155 5,648,26057 4 -
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EE—BEY  Z2EREBRBEZ —NSEITKAERKRERE
EEHR DUESRBEAENRE ZClq%E & K/ 90N I 2 7 i K E
P 4 B2 35 14 (CDC) - it 75 7% 6 4l 1A B 40 Idusogie 5 N 2 35 B8 5 Fl| 55
6,194,551%5 % -

ES—BEY  —HZEHREBRBELCUEUE LN ERE
JE RS Z BE ST o [t J7 A At 7Y 1 40 Bodmer H A Z PCTA B & WO
94/29351% - F—ERFERES > KEFHZBHIHERREGEER KX
—HEEEEREKIGGI FERKER Y S EEMREBRBEEER
e RAREBBEATSEWERRE) 1gG1 ~ 1gG2KkI1gG3FHZE
R E MU ExE R 2R (M EE » WJefferisEE A, MAbs. 1:332-
338 (2009)FF it -

EX—EEF  FcEKEMURS BN ENBREEMERE
AT T (ADCO)Z BE 1T R /SR FE B 8 — 2 B B 2RI = P g
Fey Z 88 Z B 0 77 - b 77 & & 4t 7 % 40 Presta Z PCT % B & WO
00/42072p - 4k > IgGl k2 $F ¥f FcyRIl ~ FeyRII ~ FeyRIII & FcRnZZ
SEMNMELCEUNEERFURZECHERPE A 7 (2 R Shields
% A, J. Biol. Chem. 276:6591-6604, 2001) -

EE—BET B EELLEE - BFIfis > TEEERE
EAPBORED - BRZMEEAL ZBLR8) - MEEAL T &L & DUFI 1= = bi
BY THE, ZBRM - hERAKCEYIEETTTE B N ENE T
FIRZ—HZEEEAAEERER - BHWMS @ TET XS ERE
BRELAR > (T EEBR — B Er] EE B LA By - DAFE IO BRZ AL
BRMEEAL c WEEZHWELTRSVBENEZEN - LEITERE
MR P CoFE N Z ERFEF]555,714,3505% X 55 6,350,8615% 5 -

SO BN TEERELCERENE IR - FBANIEEE
EREERVZEREERELIBE "7 GlcNacEBE Iz Hile - E

C191252PA docx - 80 -



OnCusp
13918 of 14295 Ex. 1002

201613643

RSN B EACEXG RS IR ZADCCE N - K KL
EMEH A EEANEREFENEBEZRELCRBZ B TARE T REREN
BRER RELNEZRECBEBEZARERANLEXRNGS > B
ARERBEAZSAZEENIBUELELARAERBZEELZHE
HI7E E4HAE - 61T S > Hang®E A ZEP 1,176,195% 2t —FE 4l AR AR -
HbRiEBERASBE IFUTSEREINRE LB - (£15 104k
TPRRBREZIBRBEEFEEE(L - PrestaZ PCT A f & WO
03/03583 5% #it — f& 8 R F CHO A A Bk (Lecl34H M) » o o /g 5 i 1 3%
ZEAsnQNEFAB K EWHIE NEER  TERZEIARPHIR
WZ Piie EERBEREE{EORS R ShieldsZ A, (2002) J. Biol. Chem.
277:26733-26740) - Umana%s A Z PCTABI WO 99/54342% #fi 4% T 2
S LA SRR BE 2R O 2 o AU BE A SR ER (B 40 B(1,4)-N Z B A 7 08 iz B 7%
BRI (GnTHD)W A » ER&E&TENEZ WK RIRZIiE
RIRIE NN Z = 5 GlcNackhifE > KMEF e I ADCCEM (IR R
UmanaZ A > Nat. Biotech. 17:176-18, 19990) -

ErE—BEY EEEMUEREEYFEEH - ZEHTER
HEM - B WS >  TSIAMUNTEE S Z —-HFFEF - T252L -
T254S -~ T256F » A1 WardZ =H B F|56,277,3755F F Frift - 30& » &
TEREYFZEH R ECHIRCLERNXELU EF EEI1gGZ Fe
EZCH2ER Z MERN KB ZRESHRAEER » WPrestas N Z =
B 25 F1 55 5,869,0465% F 556,121,0225F f Fr it -

R TEDNRZADCCEMNKR/ME > Fe@ P 2R E 2B E & HWE
MR BRI EIFERE "Fef#E, il - —fMS " 1gG Fc&
FARNERRERESEEZCRINER  BEREFIIFCE KERA
Fclais - ANFHIgCE#Fclea —REE R/ B S gGHLfE Z iz B C226K
PLOERERImIV I BB RE - Fcld F Z B E 4R It HKabatZ EUEK 5|
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Z 4R ST o Fell 2 CoR Ui B iz Bk (B8 £5 K447) 7] Bl 40 7F Pi f8 /& 4= = 4 L HA
M ER -

BRI MEDAETEONBFE T 2SR ES HE i it
JER T : LALARKN297A (Strohl, W., 2009, Curr. Opin. Biotechnol.
5204 (6):685-691) ; & D265A (Baudino® A, 2008, J. Immunol. 181:
6664-69) » Jr2: H HeusserZ A > W02012065950 - £# %t Fc 1gGligfe >~
HH KlgGl Felr BB F Y P A S 1L234A R L235AZE E# Y LALAZE &
B - A B 1gGlInfe Z 55 — & #l &5 DAPA (D265A - P329A)ZE & (US
6,737,056) - 55 —FFERIgGlHL S B & N29TAZE S » HE 4 EME(L/IE
VEELDLAS -

FchE B PLHS K EE £ ADCCIEME S E £ I ADCCIE MK » [h B8 Fc
HFERIERRENSONS Z2HHMSE Z ADCCEX © MADCCIE %
BHEFHERNEBERENI%WADCCE (R EMAREE) -
3.CDH6IL BB E&

PLCDH6PLAEE K HHif R R (B PR & & R By ) o #5 5 I TE £l
PERMZEMATRAELE  BREMEARKIELERE - (LE2EHRAPLE
BB EREL  MeEREKIRBIERA WM ESERELSEEER
S - rHEAREFVEELERITFENEAEE S AR - Flaom
AEETHE  AEETHE B TR ERETFTHEBE -

AFHE-SREGHAXFARNBZEZETE > flORSEE
SWMAXFMRZ EMACTE ERNKETERNEENEZEE -
Y > GHEEHEE  FXEKAEBHSEQ ID NO:
22~ 32425262~ 72~ 8292102~ 112~ 122 ~ 132 ~ 142 -
152 ~ 162~ 172~ 182~ 192~ 202 ~ 212 ~ 222 ~ 232K 2424H R 2 BEHI
MEBEAZE/D85% -~ 89% ~ 90% ~ 91% ~ 92% ~ 93% ~ 94% ~ 95% -
96% ~ 97% ~ 98% ~ 99%EK 100% XL 5! — Btk - E—EREHEF » &
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EREA BRI BEZE LM S HSEQ ID NO: 23~ 3343 - 53 -
63~ 73 ~83~93-~103~ 113 ~ 123 ~ 133 ~ 143 ~ 153 ~ 163 ~ 173 -~
183 ~ 193 ~ 203 ~ 213 ~ 223 ~ 233 2434k v BE MV B EFHR B/ £ /)
85% ~ 89% ~ 90% ~ 91% ~ 92% ~ 93% -~ 94% ~ 95% + 96% ~ 97% -~
98% ~ 99%EK 100% % BE /- 5! — B % -

FE—ERERES  GIEEHE I BZEHEBESEQ ID NO: 22 -~ 32 -
42 ~ 52 ~62~72~82~92-~102~ 112~ 122~ 132~ 142~ 152~ 162 ~
172 ~ 182 ~ 192 ~ 202 ~ 212 ~ 222 ~ 22 K227 B EHHBAEFZE /L
85% ~ 89% ~ 90% ~ 91% ~ 92% ~ 93% ~ 94% ~ 95% ~ 96% ~ 97% -
98% ~ 99%BEL100% L BE P3| — Btk - E— LB HEF - FIEKEZEX
HEEEBSEQ ID NO: 23 ~33+43~53-~63+73+~83-~93-~103~113~-
123 ~ 133 ~ 143 ~ 153~ 163 ~ 173 ~ 183~ 193 ~203 -~ 213 -~ 223 -~ 233K
237 B EHBEHF E/085% ~ 89% ~ 90% ~ 91% ~ 92% ~ 93% ~ 94% -~
95% ~ 96% ~ 97% ~ 98% ~ 99%E 100%I%Z & FF 51| — B M -

ABHEZERETHRBPICOHLEB TS EFY] - HIRHT
RBENMEZIIJEEHARNER - —EEREFEFIGEGHL S REI
CDH6ffle Z — 2 EHFE MK E A BENSK - —LHMWBEZERE
BHE/NBVBRBZI —ZCE#RKREZIEESTHEEYE — I EZ K
EET -

FRZE B YT 55 E 5 E fHDNAS e #5 B 45 15 L CDHO L i
REESREBERZIBEBAEFRINWGIOAOTXER F 2 F5])Z PCRZE &
BRRELE BREBRZIEFLEBEESRTEHRLBERNTFICRNZFER
IR » ZE W Narang® A, Meth. Enzymol. 68:90, 19792 BiE = H5%
BrownZ A, Meth. Enzymol. 68:109, 19797 & —E5)% ; Beaucage®
A, Tetra. Lett., 22:1859, 1981 B E i — 2% REBEFE
4,458,06658 2 EAGELBE V& - FEHIPCRIGEESIABEKREFEFII RO
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DL B o By st # 17 © ] 40 PCR Technology: Principles and
Applications for DNA Amplification, H.A. Erlich (4%), Freeman Press,
NY, NY, 1992 ; PCR Protocols: A Guide to Methods and Applications,
InnisZE A (4%), Academic Press, San Diego, CA, 1990 ; MattilaZg A_,
Nucleic Acids Res. 19:967, 1991 ; K EckertZ A, PCR Methods and
Applications 1:17, 1991 o

AEHIRREENES LM COH6 B FHREB B EE A
fl - FEIRBEBTHNREFHBPICOHGIRBBENE SR R ZBEZ
HE ERNABEIRARNEHEFFRBERENEBSTHEREHAHYE
FAHREPELEDR FERBEHEBEARGEEER - FRREIIEHSE - KM
AW B EANREESEXRNARABATILAERBNERRFEEZER
G40 Harrington® A, Nat Genet 15:345,1997) - 8§ = » & E N IFH
AEBIONE)ME P REJFICOHOE Z EFBR K LK IER H #H A8
£, & pThioHis A - B & C - pcDNA3.1/His - pEBVHis A - B C
(Invitrogen, San Diego, CA) - MPSVE( i R ILIEFR TP E M AHNRIE
HMEABEZHSZHMEE - BANKEHRREFEENLEHEERE -
BRI E - IREBRE BRPREBEZIEE © ENSV40 ~ AL ERBER
# - HBPi£-FE (X 5% 5 (HBP Epstein Barr virus) « 4-45 55 55 85 B2 & % ®
F1] & % < 5% 3 (Semliki Forest virus ; SFV)Z # 48 - 2 B BrentZE A, [F
E ¢ Smith, Annu. Rev. Microbiol. 49:807, 1995 ; Kz RosenfeldZ A,
Cell 68:143, 1992 -

AR CEEANRERE A ES TMABME - £AH -
REEHB A JRFHEZNFEBHCOHOGIRE K R B2 BEXH K
BB F R HEMBAESFI (PR TF) - F—SLBEF  BREFEK
T2 FEUERBTHARGLAEARFIIRE FEURME T8
EOIORE LA ~ lacZ ~ B ECDBE TRAEAKRTRE T - LW
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