
11111111111101101011111011111110100111011101111111111111111111101110111111 

PCT 

0 0.4 0.8 1.2 1.6 

0 • 

10 

A REACTION VALUE (A405-492 nm) 

B RECOMBINANT Pro-CE 

• (57) Abstract: Disclosed are: DNA encoding a pro-clotting enzyme derived from a horseshoe crab which enables the production 
of a uniform-quality reagent for the determination of (1—>3)- -D-glucan or an endotoxin in a stable manner, at low cost and in large 

71' 
• quantity; a virus carrying the DNA; a cell carrying the virus; a method for the production of a pro-clotting enzyme using the cell; and 

a means for determination of (1—>3)- a -D-glucan or an endotoxin by using the enzyme. DNA encoding a protein comprising the 
7r amino acid sequence depicted in SEQ ID NO:4 or the like is selected as a nucleic acid encoding a pro-clotting enzyme derived from 
CZ a horseshoe crab. A recombinant form of the pro-clotting enzyme is produced based on the DNA. By using the resulting enzyme 

and utilizing a constituent element of the cascade system for a lysate derived from a horseshoe crab, it becomes possible to provide 
GC a sensitive detection method and a sensitive detection kit for (1—>3)- -D-glucan or an endotoxin. 

11I111111111011010111110111111101001110111011111111111111111R1011110IIIIII 

PCT 

0 0.4 0.8 1.2 1.6 

0 • 

10 

A REACTION VALUE (A405-492 nm) 

B RECOMBINANT Pro-CE 

• (57) Abstract: Disclosed are: DNA encoding a pro-clotting enzyme derived from a horseshoe crab which enables the production 
of a uniform-quality reagent for the determination of (1—>3)- -D-glucan or an endotoxin in a stable manner, at low cost and in large 

71' 
• quantity; a virus carrying the DNA; a cell carrying the virus; a method for the production of a pro-clotting enzyme using the cell; and 

a means for determination of (1—>3)- a -D-glucan or an endotoxin by using the enzyme. DNA encoding a protein comprising the 
7r amino acid sequence depicted in SEQ ID NO:4 or the like is selected as a nucleic acid encoding a pro-clotting enzyme derived from 
CZ a horseshoe crab. A recombinant form of the pro-clotting enzyme is produced based on the DNA. By using the resulting enzyme 

and utilizing a constituent element of the cascade system for a lysate derived from a horseshoe crab, it becomes possible to provide 
GC a sensitive detection method and a sensitive detection kit for (1—>3)- -D-glucan or an endotoxin. 

O 

 

(12) International Application Published Under the Patent Cooperation Treaty 

(19) World Intellectual Property Organization 

International Office 

 

 

(43) International Publication Date 

January 10, 2008 (10.01.2008) 

(10) International Publication Number 

WO 2008/004674 A1 

(51)  International Patent 

Classification: 

 
1-6-1 Marunouchi, Chiyoda-ku, Tokyo 1000005 (JP). 

(72)  Inventor; and 

(75)  Inventor/Applicant (for the United States only): Hiroshi 

Tamura (TAMURA, Hiroshi) [JP/JP]; c/o Seikagaku 

Corporation, 1-6-1 Marunouchi, Chiyoda-ku, Tokyo-to 

1000005 Tokyo (JP). Shoji Takahashi (TAKAHASHI, 

Shoji) [JP/JP]; c/o Seikagaku Corporation Central 

Research Institute, 3-1253 Tateno, Higashiyamato-shi, 

Tokyo-to 2070021 Tokyo (JP). 

(74)  Agent: Mitsuharu Shimura (SHIMURA, Mitsuharu); 

9-3 Sakuragaoka-cho, Shibuya-ku, Tokyo-to 1500031 

Tokyo (JP). 

(81)  Designated Countries (all types of national protection 

are available unless otherwise indicated): AE, AG, AL, 

AM, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, 

CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, 

EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, 

[Continued] 

C12N 15/09 (2006.01) C12N 9/64 (2006.01) 

C12N 5/10 (2006.01) C12Q 1/37 (2006.01) 
C12N 7/00 (2006.01)  

(21)  International 

Application No.: 

PCT/JP2007/063606 

(22)  International 

Application Date: 

July 6, 2007 (06.07.2007) 

(25)  Language of 

International 

Application: 

Japanese 

(26)  Language of 

International 

Publication: 

Japanese 

(30)  Priority Data: 

JP 2006-188523  July 7, 2006 (07.07.2006)  JP 

(71)  Applicant (for all designated countries except the United 

States): Seikagaku Corporation (SEIKAGAKU 

CORPORATION) [JP/JP]; 

(54) Title: PRO-CLOTTING ENZYME, AND METHOD FOR DETECTION OF ENDOTOXIN OR (1→3)-β-D-GLUCAN 

USING THE SAME 

(54) Title of Invention: PRO-CLOTTING ENZYME, AND METHOD FOR DETECTION OF ENDOTOXIN OR (1→3)-β-

D-GLUCAN USING THE SAME 

A Reaction Value (A405-492 nm) 

 

(57) Abstract: Disclosed are: DNA encoding a pro-clotting enzyme derived from a horseshoe crab which enables the 

production of a uniform-quality reagent for the determination of (1→3)-β-D-glucan or an endotoxin in a stable manner, at 

low cost and in large quantity; 

[Continued] 
 

G
ro

u
p

 

P
ro

C
E

 

Seikagaku Corporation Exhibit 2074 - Page 1 of 125
Charles River Laboratories, Inc. v. Seikagaku Corporation

IPR2025-00440



WO 2008/004674 Al IIIHNIMOMMIWOMMI010011101110MEMINNEOHOIMIE WO 2008/004674 Al IIIHNIMOMMIWOMMI010011101110MEMINNEOHOIMIE 
 

a virus carrying the DNA; a cell carrying the virus; a method for the production of a pro-clotting enzyme using the cell; 

and a means for determination of (1→3)-β-D-glucan or an endotoxin by using the enzyme. DNA encoding a protein 

comprising the amino acid sequence depicted in SEQ ID NO:4 or the like is selected as a nucleic acid encoding a pro-

clotting enzyme derived from a horseshoe crab. A recombinant form of the pro-clotting enzyme is produced based on the 

DNA. By using the resulting enzyme and utilizing a constituent element of the cascade system for a lysate derived from a 

horseshoe crab, it becomes possible to provide a sensitive detection method and a sensitive detection kit for (1→3)-β-D-

glucan or an endotoxin. 

 

 

GT, HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, 

KP, KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, 

ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, 

NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, 

SG, SK, SL, SM, SV, SY, TJ, TM, TN, TR, TT, TZ, UA, 

UG, US, UZ, VC, VN, ZA, ZM, ZW. 

(84)  Designated countries (all types of regional protection 

are available unless otherwise indicated): ARIPO (BW, 

GH, GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, 

ZM, ZW), Eurasia (AM, AZ, BY, KG, KZ, MD, RU, TJ, 

TM), Europe (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 

ES, FI, FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, 

MT, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, 

CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 

TD, TG). 

 

Attached Publications: 

-  International Search Report 

-  The sequence listing part of the specification 

published separately in electronic form is available 

from the International Office upon request 

For two-letter codes and other abbreviations, refer to the 

Guidance Notes for Codes and Abbreviations at the 

beginning of each regularly issued PCT Gazette. 

 

Seikagaku Corporation Exhibit 2074 - Page 2 of 125
Charles River Laboratories, Inc. v. Seikagaku Corporation

IPR2025-00440



WO 2008/004674 1 PCT/JP2007/063606 

 

 

Specification 

PRO-CLOTTING ENZYME, AND METHOD FOR DETECTION OF ENDOTOXIN 

OR (1→3)-β-D-GLUCAN USING THE SAME 

Technical Field 

[0001] The present invention relates to a nucleic acid encoding pro-clotting enzyme derived from a 

horseshoe crab, a virus carrying the nucleic acid, a cell carrying the virus, and a method for the 

production of a pro-clotting enzyme using the cell, as well as a method for detection and detection 

kit for Et and BG using the pro-clotting enzyme obtained thereby. 

Background Art 

[0002] A method for measuring Et and BG using a horseshoe crab amebocyte lysate (horseshoe crab 

hemocyte extract, hereinafter simply referred to as "lysate") is known. This method is based on 

the coagulation of lysates by Et or BG. This coagulation reaction is triggered by a stepwise 

activation of several coagulation factors (Patent Document 1, Non-Patent Document 1). 

[0003] For example, when BG comes into contact with a lysate, factor G present in the lysate is 

activated to produce activated factor G. This activated factor G activates Pro-CE present in the 

lysate to produce CE. This CE hydrolyzes defined sites in coagulogen molecules present in the 

lysate in a limited manner, thereby producing a coagulin gel and coagulating the lysate. The CE 

also acts on synthetic substrates (for example, t-butoxycarbonyl-leucyl-glycyl-arginine-pNA 

(Boc-Leu-Gly-Arg-pNA)) to hydrolyze the amide bond and release pNA. Therefore, BG may be 

quantified by measuring the absorbance of the produced chromogenic substance (pNA) (Patent 

Document 1). 

[0004] Although Pro-CE has already been cloned (Non-Patent Document 2), it has been difficult to 

express a protein (Pro-CE) that carries activity using this nucleic acid. 

[0005] That is, although Pro-CE has already been cloned, the techniques and products disclosed in this 

document are merely standard procedures for obtaining a targeted clone of the cDNA encoding 

the object protein. In other words, 23 clones were selected from the λ gt11 cDNA library (1.5 

million clones) using anti-CE antibody, and then subcloned into the pUC118/119 vector, after 

which the nucleotide sequences were determined, where progress has stopped. In reality, this task 

alone requires an enormous amount of effort, and it has not yet been possible to express the 

enzymatic activity of proCE, a serine protease precursor [protease (amidase) activity of CE], 
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activate ProCE by activated factor B, or quantitatively reproduce (reconstitute) the enzymatic 

activity in the copresence of activated factors C and B. Determining the base sequence of a 

defined protein and obtaining that protein as a recombinant and using it to construct a defined 

assay system are tasks that require highly advanced technical creativity on an entirely different 

level. 

[Patent Document 1] JP H08-122334 A 

[Patent Document 2] JP 2006-271384 A 

Non-Patent Document 1: J. Protein Chem., 5, p255-268 (1986) 

Non-patent document 2: J. Biol. Chem., 265(36). P22426-22433 (1990) 

Disclosure of Invention 

Problem to Be Solved by Invention 

[0006] The present invention aims to provide a nucleic acid encoding a pro-CE derived from a 

horseshoe crab which enables the production of a uniform-quality reagent for the detection of an 

Et or BG in a stable manner, at low cost and in large quantity, a virus carrying the nucleic acid, 

a cell carrying the virus, a method for the production of a pro-CE using the cell, and a method 

for detection and detection kit for an Et or BG using the pro-CE obtained by the production 

method. 

Means for Solving Problem 

[0007] As a result of intensive research conducted to solve the above problems, the present inventors 

discovered that a protein having pro-CE activity can be produced by using a cell carrying a virus 

carrying DNA encoding a pro-CE, and that this enables the production of a uniform-quality 

reagent for the detection of an Et or BG in a stable manner, at low cost and in large quantity, 

thereby completing the present invention. 

[0008] The following abbreviations are used throughout the documents of the present application, 

including the Background Art section above. 

Pro-CE: Pro-clotting enzyme (pro-clotting enzyme) 

CE: Clotting enzyme (clotting enzyme) 

AcNPV: Autographa californica nuclear polyhedrosis virus 

BG: (1→3)-β-D-glucan 

Et: Endotoxin (also called "lipopolysaccharide" ) 

HEPES: 2-[4-(2-hydroxyethyl)-1-piperazinyl]ethanesulfonic acid (2-[4-(2-hydroxyethyl)-1-
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piperazinyl]ethanesulfonic acid) 

HRP: Horseradish peroxidase (horseradish peroxidase) 

MOI: Multiplicity of infection (multiplicity of infection) 

NPV: Nuclear polyhedrosis virus (nuclear polyhedrosis virus) 

PBS: Phosphate buffered saline (phosphate buffered saline) 

PCR: Polymerase chain reaction (polymerase chain reaction) 

pNA: Paranitroaniline 

PVDF: Polyvinylidene difluoride (polyvinylidene difluoride) 

SDS: Sodium dodecyl sulfate (sodium dodecyl sulfate) 

SDS-PAGE: Sodium dodecyl sulfate-polyacrylamide gel electrophoresis 

LAL: Limulus amebocyte lysate 

[0009] That is, the present invention provides a nucleic acid encoding a pro-CE derived from a 

horseshoe crab (hereinafter referred to as the "nucleic acid of the present invention" ). 

[0010] The horseshoe crab referred to here is one selected from the following four types: Tachypleus 

tridentatus, Limulus polyphemus, Tachypleus gigas, and Tachypleus rotundicauda (also called 

Carcinoscorpius rotundicauda) . 

[0011] Furthermore, the "nucleic acid encoding a pro-CE derived from a horseshoe crab" referred to 

herein is more preferably a nucleic acid selected from the following (A) to (C): 

[0012] (A) DNA encoding a protein containing the amino acid sequence shown in SEQ ID NO: 4; 

(B) DNA encoding a "protein containing an amino acid sequence in which one or several amino 

acids in the amino acid sequence shown in SEQ ID NO: 4 have been deleted, substituted, inserted 

or rearranged, and having the activity of a pro-CE derived from a horseshoe crab;" 

(C) RNA obtained by transcribing the DNA of (A) or (B) above. 

[0013] Furthermore, the "nucleic acid encoding a pro-CE derived from a horseshoe crab" referred to 

herein is preferably a nucleic acid selected from the following (a) to (c): 

[0014] (a) DNA containing the nucleotide sequence shown by the base sequence 1 to 1143 in SEQ ID 

NO: 3; 

(b) DNA characterized by having, in the base sequence containing the base sequence shown 

by the base sequence 1 to 1143 in SEQ ID NO: 3, a mutation of a base that causes a deletion, 

substitution, insertion, or rearrangement of one or several amino acids in the amino acid sequence 

of a protein encoded by that base sequence, and the expressed protein having the activity of a pro-

CE derived from a horseshoe crab. 
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(c) RNA obtained by transcribing the DNA of (a) or (b) above. 

[0015] The present invention also provides a virus carrying the nucleic acid of the present invention 

(hereinafter referred to as the "virus of the present invention") . 

[0016] The "virus" referred to herein is a preferably a baculovirus. Among baculoviruses, NPV is 

preferable, and AcNPV is more preferable. 

[0017] The present invention also provides a cell carrying the virus of the present invention 

(hereinafter referred to as the "cell of the present invention") . 

[0018] The "cell" referred to herein is not particularly limited, and may be freely selected taking into 

consideration compatibility with the above-mentioned virus of the present invention, and the like. 

That is, examples include cells derived from Escherichia coli, bacteria, yeast, insects, and the like. 

As mentioned above, a suitable virus of the present invention is a baculovirus, and when selecting 

the virus, it is suitable to select a cell derived from an insect. 

[0019] The present invention also provides a method for the production of a pro-CE derived from a 

horseshoe crab, which includes at least a step of growing the cell of the present invention and 

collecting a pro-CE derived from a horseshoe crab from the grown product (hereinafter referred 

to as the "production method of the present invention") . 

[0020] The present invention also provides a pro-CE produced by the production method of the present 

invention (hereinafter referred to as the "enzyme of the present invention") . 

[0021] The present invention also provides a method for the detection of an Et, which is characterized 

by allowing the enzyme of the present invention and "a serine protease precursor that expresses 

an activity of converting a pro-CE to a CE upon contact with an Et" to be copresent in a test 

sample for detecting the Et, and detecting the Et in the sample using the enzymatic activity 

accompanying the conversion from the enzyme of the present invention to a CE as an indicator 

(hereinafter referred to as "method 1 of the present invention"). 

[0022] In the method 1 of the present invention, the "serine protease precursor expressing an activity 

of converting a pro-CE to a CE upon contact with an Et" is preferably a "serine protease precursor 

that expresses an activity of converting a pro-CE to a CE upon contact with activated factor C" 

and a "Horseshoe crab-derived Factor C and/or recombinant Factor C." 

[0023] Furthermore, the "serine protease precursor that expresses an activity of converting a pro-CE to 

a CE upon contact with activated factor C" is preferably horseshoe crab-derived factor B and/or 

recombinant factor B. 

[0024] It is suitable that the above-mentioned factors C and B are both recombinant, and as one 
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example of the most suitable aspects of the method 1 of the present invention is an aspect in which 

factors C and B are allowed to be copresent together with the enzyme of the present invention in 

a test sample for detecting an Et, and all of the factors C and B are recombinant. Performing the 

method 1 of the present invention using natural factors C and B derived from a horseshoe crab is 

sufficiently suitable from the standpoint of the effectiveness of the method, such as detection 

sensitivity, but on the other hand, in order to collect the body fluid of a horseshoe crab that serves 

as the source of natural factors C and B, it is necessary to catch the horseshoe crab and collect the 

body fluid to an extent that does not interfere with their continued growth. It is unavoidable that 

the capture and collection of body fluids causes a certain amount of stress to the horseshoe crab, 

and some have pointed out that this is leading to a decline in population due to environmental 

destruction, and the like. Thus, making all of the cascade reaction proteins for performing the 

method 1 of the present invention recombinant is particularly significant from the perspective of 

protecting valuable biological resources, and will make an immeasurable contribution to 

biological conservation and animal replacement. 

[0025] When factor C or factor B used as a constituent element of an Et detection system is a 

recombinant factor, the vector into which the gene encoding these factors are incorporated and 

the host into which this is transduced may be selected without any particular limitation, and as 

with the recombinant pro-CE described above, the vector may be a virus, suitably a baculovirus, 

and among baculoviruses, NPV is preferable, and AcNPV is more preferable. Examples of hosts 

include cells derived from Escherichia coli, bacteria, yeast, insects, and the like, but a suitable 

virus of the present invention is a baculovirus, and when selecting such the virus, it is suitable to 

select a cell derived from an insect. 

[0026] Furthermore, "using the enzymatic activity accompanying the conversion from the enzyme of 

the present invention to a CE as an indicator" means that the enzymatic activity induced by the 

conversion from the pro-CE that is the enzyme of the present invention to a CE is detected 

quantitatively or qualitatively and used as an indicator of the amount or presence of the Et in the 

test sample. Examples of "phenomena indicating enzymatic activity accompanying the 

conversion from the pro-CE to a CE" include the coagulation of lysate accompanying the 

formation of a coagulin gel due to the presence of a CE (which may be detected by gelation or 

changes in turbidity, and the like), color development of a chromogenic dye separated by 

hydrolysis of the amide bond of a synthetic chromogenic substrate, and the like. In particular, by 

using a synthetic chromogenic substrate, a highly sensitive and reproducible measurement system 

Seikagaku Corporation Exhibit 2074 - Page 7 of 125
Charles River Laboratories, Inc. v. Seikagaku Corporation

IPR2025-00440



WO 2008/004674 6 PCT/JP2007/063606 

 

 

may be constructed, and furthermore, there is no need to use a lysate derived from a horseshoe 

crab, which is extremely beneficial from the viewpoint of protecting valuable biological 

resources. 

[0027] An example of a synthetic chromogenic substrate is indicated by X-A-Y (in the formula, X is 

a protecting group, Y is a chromogenic dye, and A is a tripeptide). The presence of a CE cleaves 

the A-Y bond, resulting in the development of chromogenic dye Y, which provides a quantitative 

or qualitative indication of the presence of an Et. Here, the protecting group X may be a well-

known protecting group for peptides, for example a t-butoxycarbonyl group, a benzoyl group, or 

the like and the chromogenic dye Y may be, for example, pNA, MCA (7-methoxycoumarin-4-

acetic acid), DNP (2,4-dinitroaniline), Dansyl dye, or the like. Examples of tripeptides include 

Leu-Gly-Arg (LGR: one-letter abbreviation),Ile-Glu-Gly-Arg (IEGR: one-letter abbreviation), 

and Val-Pro-Arg (VPR: one-letter abbreviation) and the like. 

[0028] When the method 1 of the present invention is performed quantitatively, correlation data 

(typically a calibration curve) showing the relationship between the amount of Et and the indicator 

intensity (such as the intensity of color development by the chromogenic dye Y or the turbidity 

due to lysate coagulation) is prepared in advance using an Et standard product, and using this as 

a reference, the Et in the test sample may be quantitatively determined based on the detected 

indicator intensity. 

[0029] The above-mentioned test sample is not particularly limited, and examples thereof include 

water for injection, medicines, infusions, blood products, medical devices (medical tools), quasi-

drugs, cosmetics, etc., as well as environmental samples such as food, drinking water, air, rivers, 

and soil, native proteins, gene recombinant proteins, nucleic acids, enzymes, carbohydrates, 

electrolytes, as well as biological components such as blood, body fluids, and tissues. 

[0030] The present invention also provides a detection kit of an Et for performing the method 1 of the 

present invention, which is characterized by including as a configuration at least the enzyme of 

the present invention and "a serine protease precursor that expresses an activity of converting a 

pro-CE to a CE upon contact with an Et" (hereinafter referred to as "kit 1 of the present 

invention"). 

[0031] Furthermore, in the kit 1 of the present invention, the "serine protease precursor expressing an 

activity of converting a pro-CE to a CE upon contact with an Et" is preferably a "serine protease 

precursor that expresses an activity of converting a pro-CE to a CE upon contact with activated 

factor C" and a "Horseshoe crab-derived Factor C and/or recombinant Factor C." 
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[0032] Furthermore, the "serine protease precursor that expresses an activity of converting a pro-CE 

to a CE upon contact with activated factor C" is preferably horseshoe crab-derived factor B and/or 

recombinant factor B. 

[0033] Furthermore, in the kit 1 of the present invention, it is suitable that the above-mentioned factors 

C and B are both recombinant, and as one example of the most suitable aspects of the kit 1 of the 

present invention is an aspect in which all of the factors C and B included as a configuration 

thereof are recombinant. That is, it is more preferable that the cascade reaction proteins contained 

in the kit 1 of the present invention are only the enzyme of the present invention, recombinant 

factor C and recombinant factor B. 

[0034] The kit 1 of the present invention may include a reagent used to perform the method 1 of the 

present invention, such as the above-mentioned synthetic chromogenic substrate (X-A-Y), a 

buffer solution, diluent, salt, horseshoe crab lysate, or the like, selected according to the aspect of 

the method 1 of the present invention to be performed by the kit 1 of the present invention. 

[0035] The present invention also provides a method for the detection of a BG, which is characterized 

by allowing the enzyme of the present invention and "a serine protease precursor that expresses 

an activity of converting a pro-CE to a CE upon contact with an BG" to be copresent in a test 

sample for detecting the BG, and detecting the BG in the sample using the enzymatic activity 

accompanying the conversion from the enzyme of the present invention to a CE as an indicator 

(hereinafter referred to as "method 2 of the present invention"). 

[0036] In the method 2 of the present invention, the "serine protease precursor that expresses an activity 

of converting a pro-CE to a CE upon contact with a BG" is preferably horseshoe crab-derived 

factor G and/or recombinant factor G. 

[0037] It is suitable that the above-mentioned factor G is recombinant, and as one example of the 

most suitable aspects of the method 2 of the present invention is an aspect in which factor G is 

allowed to be copresent together with the enzyme of the present invention in a test sample for 

detecting a BG, and all of the factor G is recombinant. 

[0038] Note that the reason why factor G used in the method 2 of the present invention is suitable 

recombinant is the same as the reason why factor C and factor B are preferably recombinant in 

the method 1 of the present invention. In addition, vectors for obtaining recombinant factor G 

include viruses, suitably a baculovirus, and among baculoviruses, NPV is preferable, and AcNPV 

is more preferable, as in the case of factors C and B described above. Moreover, examples of 

hosts include cells derived from Escherichia coli, bacteria, yeast, insects, and the like, but a 
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suitable virus of the present invention is a baculovirus, and when selecting such the virus, it is 

suitable to select a cell derived from an insect, for the same reason. 

[0039] Furthermore, "using the enzymatic activity accompanying the conversion from the enzyme of 

the present invention to a CE as an indicator" means that the phenomenon indicating the 

conversion from the pro-CE that is the enzyme of the present invention to a CE is detected 

quantitatively or qualitatively and this is used as an indicator of the amount or presence of the BG 

in the test sample, as in the case of the method 1 of the present invention, and the details of 

"phenomenon indicating the conversion from the pro-CE to a CE" are also the same as disclosed 

for the method 1 of the present invention. In the method 2 of the present invention, the synthetic 

chromogenic substrate X-A-Y may also be suitably used. 

[0040] When the method 2 of the present invention is performed quantitatively, correlation data 

(typically a calibration curve) showing the relationship between the amount of BG and the 

indicator intensity (such as the intensity of color development by the chromogenic dye Y or the 

turbidity due to lysate coagulation) is prepared in advance using a BG standard product, and using 

this as a reference, the BG in the test sample may be quantitatively determined based on the 

detected indicator intensity. 

[0041] The above-mentioned test sample is not particularly limited, and examples thereof include 

water for injection, medicines, infusions, blood products, medical devices (medical tools), quasi-

drugs, cosmetics, etc., as well as environmental samples such as food, drinking water, air, rivers, 

and soil, native proteins, gene recombinant proteins, nucleic acids, enzymes, carbohydrates, 

electrolytes, as well as biological components such as blood, body fluids, and tissues. 

[0042] The present invention also provides a detection kit of a BG for performing the method 2 of the 

present invention, which is characterized by including as a configuration at least the enzyme of 

the present invention and "a serine protease precursor that expresses an activity of converting a 

pro-CE to a CE upon contact with a BG" (hereinafter referred to as "kit 2 of the present 

invention"). 

[0043] In the kit 2 of the present invention, the "serine protease precursor that expresses an activity of 

converting a pro-CE to a CE upon contact with a BG" is preferably horseshoe crab-derived factor 

G and/or recombinant factor G. 

[0044] Furthermore, in the kit 2 of the present invention, it is suitable that the above-mentioned factor 

G is recombinant, and as one example of the most suitable aspects of the kit 2 of the present 

invention is an aspect in which all of the factor G (α, β subunit) included as a configuration thereof 
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are recombinant. That is, it is more preferable that the cascade reaction proteins contained in the 

kit 2 of the present invention are only the enzyme of the present invention and recombinant factor 

G. 

[0045] The kit 2 of the present invention may include a reagent used to perform the method 2 of the 

present invention, such as the above-mentioned synthetic chromogenic substrate (X-A-Y), a 

buffer solution, diluent, salt, horseshoe crab lysate, or the like, selected according to the aspect of 

the method 2 of the present invention to be performed by the kit 2 of the present invention. 

Effect of Invention 

[0046] The nucleic acid of the present invention is extremely useful because its use provides the virus 

of the present invention, which is useful for the stable, efficient, large quantity and inexpensive 

production of a uniform-quality pro-CE. Furthermore, the virus of the present invention is 

extremely useful because its use provides the cell of the present invention, which is useful for 

stable, efficient, large quantity, and inexpensive production of a uniform-quality pro-CE. 

Furthermore, the cell of the present invention is extremely useful because its use enables for 

stable, efficient, large quantity and inexpensive production of a uniform-quality protein carrying 

the activity of a pro-CE thereby providing the methods and kits of the present invention. 

Furthermore, the method and kit of the present invention make it possible to detect and measure 

an Et or BG without preparing a lysate from a horseshoe crab, a valuable biological resource, and 

provide an extremely useful technique in terms of biological conservation, animal replacement, 

cost, accuracy, reproducibility, and the like. 

Brief Description of Drawings 

[0047] [FIG. 1] A diagram showing the results of sequence analysis of the N-terminal and C-terminal 

regions of the target sequence of a pro-CE recombinant virus. 

[FIG. 2] A diagram illustrating a western blotting of a pro-CE expression product. 

[FIG. 3] A graph showing the reactivity of the supernatant fraction at a BG concentration of 1 

ng/mL. 

[FIG. 4] A graph showing the reactivity of the supernatant fraction at a BG concentration of 10 

ng/mL. 

[FIG. 5] A graph showing the reactivity of BG when a DS-3GII fraction is used. 

[FIG. 6] A graph showing the reactivity of the supernatant fraction at an Et concentration of 10 

ng/mL. 
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[FIG. 7] A graph showing the reactivity of the supernatant fraction at an Et concentration of 100 

ng/mL. 

[FIG. 8] A graph showing the reactivity of BG when recombinant factor G (diluted 5-fold) was 

used. 

[FIG. 9] A graph showing the results of examining recombinant factor B to be used in an Et 

reaction. 

[FIG. 10] A graph showing the results of an Et reaction for each sample used in the reaction. 

[FIG. 11] A graph showing the results of investigating the hydrolysis properties of each factor 

toward a Boc-LGR-pNA substrate in the presence of a high concentration of Et. 

[FIG. 12] A graph showing the results of examining the effect of magnesium sulfate concentration 

on the Et reaction of a completely reconstructed system between 0to 100 mM. 

[FIG. 13] A graph showing the results of examining the effect of magnesium sulfate concentration 

on the Et reaction of a completely reconstructed system between 0 and 10 mM. 

[FIG. 14] A graph showing the results of examining the effect of calcium chloride concentration 

on the Et reaction of a completely reconstructed system between 0 and 5 mM. 

[FIG. 15] A graph showing the results of examining the effect of sodium chloride concentration 

on the Et reaction of a completely reconstructed system between 0 and 2.5 M. 

[FIG. 16] A graph showing the results of examining the difference in the Et reaction of a 

completely reconstructed system when Boc-LGR-pNA and Boc-VPR-pNA were used as 

substrates. 

Best Mode for Carrying Out Invention 

[0048] The present invention will now be described with reference to the best mode for carrying out 

the present invention. 

[0049] <1> Nucleic acid of the present invention 

The nucleic acid of the present invention is a nucleic acid encoding a pro-CE derived from a 

horseshoe crab. The "nucleic acid encoding a pro-CE derived from a horseshoe crab" in the 

nucleic acid of the present invention is not particularly limited as long as it is a nucleic acid that 

encodes a pro-CE derived from a horseshoe crab. For example, a nucleic acid consisting of the 

base sequence described in SEQ ID NO: 1 is exemplified (SEQ ID NO: 2 shows only an amino 

acid sequence based on the base sequence), but it will be easily understood by those skilled in the 

art that nucleic acids consisting of a base sequence having a different base sequence due to 

degeneracy of genetic code are also included in the nucleic acid of the present invention. 
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[0050] "Nucleic acid" used herein may be either DNA or RNA, and may be selected by those skilled 

in the art depending on the application. For example, when greater importance is placed on 

stability, DNA may be selected. 

[0051] Examples of such nucleic acids include the following nucleic acids encoding a pro-CE derived 

from a horseshoe crab: 

Tachypleus tridentatus, Limulus • polyphemus, Tachypleus gigas and Tachypleus rotundicauda. 

[0052] Among these, nucleic acids encoding a pro-CE derived from Tachypleus tridentatus or Limulus 

polyphemus are preferable, and nucleic acids encoding a pro-CE derived from Tachypleus 

tridentatus are more preferable. 

[0053] The nucleic acid of the present invention may also be chemically synthesized or produced by 

a genetic engineering technique. To produce by genetic engineering, the nucleic acid may be 

prepared by using a cDNA library prepared in accordance with standard methods from the blood 

cells (amebocytes) of a horseshoe crab such as Limulus polyphemus, Tachypleus tridentatus, 

Tachypleus gigas, and Tachypleus rotundicauda, for example, a primer of an artificially prepared 

base sequence described in SEQ ID NO: 5 or 6, to amplify an object DNA by PCR. The PCR 

product may be easily isolated using a molecular weight separation technique such as gel 

electrophoresis. 

[0054] Furthermore, the "nucleic acid encoding a pro-CE derived from a horseshoe crab" referred to 

herein is more preferably a nucleic acid of the following (A) to (C): 

[0055] (A) DNA encoding a protein containing the amino acid sequence shown in SEQ ID NO: 4; 

(B) DNA encoding "a protein including an amino acid sequence in which one or several amino 

acids in the amino acid sequence shown in SEQ ID NO: 4 have been deleted, substituted, inserted, 

or rearranged, and which has activity of a pro-CE derived from a horseshoe crab"; 

(C) RNA obtained by transcribing the DNA of (A) or (B) above. 

[0056] The "DNA encoding a protein including an amino acid sequence shown in SEQ ID NO: 4" 

referred to herein is DNA encoding a pro-CE derived from Tachypleus tridentatus. 

[0057] Furthermore, a naturally occurring protein may have a mutation in its amino acid sequence, 

such as an amino acid substitution, deletion, insertion, or rearrangement, due to polymorphism or 

mutation in the DNA that encodes it, and may also have a post-translational modification, such 

as amino acid phosphorylation, glycosylation, lipid addition, or proline hydroxylation, due to 

modification reactions within the cell of the protein after production and during purification, but 

nevertheless, it is known that some naturally occurring proteins exhibit physiological and 

biological activities that are substantially equivalent to those of proteins that do not have such 
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mutations. In this way, a "protein encoded by the DNA of (B)" that has slight structural 

differences from a "protein encoded by the DNA of (A)" but has no significant functional 

differences may be said to be substantially equivalent to a "protein encoded by the DNA of (A)." 

The same is true when the above-mentioned mutations are artificially introduced into the amino 

acid sequence of a protein, in which case it is possible to produce an even greater variety of 

mutants. For example, it is known that a polypeptide in which a certain cysteine residue in the 

amino acid sequence of human interleukin 2 (IL-2) is substituted with serine carries interleukin 2 

activity (Science, 224, 1431 (1984)). Such a "protein having a mutation" may be prepared by a 

well-known method such as "site-directed mutagenesis." It is also known that certain proteins 

have peptide regions that are not essential for activity. For example, there are signal peptides 

present in proteins secreted outside the cell and pro-sequences found in protease precursors and 

the like, and most of these regions are removed after translation or during conversion to active 

proteins. Such proteins exist in different forms in terms of their primary structure, but ultimately 

are proteins have substantially the same function as the “protein encoded by the DNA of (A).” 

The above "protein encoded by the DNA of (B)" defines such a protein. 

[0058] Note that in the present application, "several amino acids" refers to the number of amino acids 

that may be mutated without losing the activity of the protein. For example, in the case of a protein 

containing 600 amino acid residues, the number is approximately 2 to 30, preferably 2 to 15, and 

more preferably 2 to 8. 

[0059] The protein encoded by the DNA in (B) has the activity of a pro-CE derived from a horseshoe 

crab. The activity of a pro-CE may be confirmed by examining its reactivity by allowing the 

copresence of the pro-CE, a synthetic substrate (for example, t-butoxycarbonyl-leucyl-glycyl-

arginine-pNA (Boc-Leu-Gly-Arg-pNA)), Et, factor C and factor B. Specifically, when the pro-

CE has activity, pNA will be released when the Pro-CE, synthetic substrate, Et, and factor C are 

allowed be copresent, so the amount of pNA produced may be detected by measuring absorbance. 

Please refer to Example 2 for specific methods. 

[0060] The term "copresent" as used herein is not particularly limited as long as the copresent things 

are in a state of contact with each other. Specifically, it refers to a state in which the pro-CE, 

synthetic substrate, Et, factor C, and factor B are brought into contact with each other, or in which 

the pro-CE, synthetic substrate, BG, and factor G are in contact with each other. 

[0061] The term "reaction" as used herein refers to a reaction in which the pro-CE is copresent with a 

synthetic substrate, the pro-CE is converted to a CE, and then acts on the synthetic substrate to 
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hydrolyze the amide bond and release pNA. 

[0062] Furthermore, an example of the DNA encoding the "protein including the amino acid sequence 

shown in SEQ ID NO:4" of (A) is a DNA defined by the base sequence shown in base numbers 

1 to 1143 in SEQ ID NO:3. The DNA registered under GenBank accession No. D161657 may 

also be used. 

[0063] Furthermore, examples of the DNA encoding "a protein containing the amino acid sequence 

shown in which one or several amino acids in the amino acid sequence shown in SEQ ID NO: 4 

have been deleted, substituted, inserted, or rearranged, and which has activity of a pro-CE derived 

from a horseshoe crab" in (B) include, for the DNA of (A), a DNA complementary to this DNA, 

or a DNA that hybridizes with these DNAs under stringent conditions. 

[0064] Here, "stringent conditions" refers to conditions under which so-called specific hybrids are 

formed and non-specific hybrids are not formed (see Sambrook, J. et al., Molecular Cloning A 

Laboratory Manual, second Edition, Cold Spring Harbor Laboratory Press (1989) and the like). 

Specifically, "stringent conditions" include hybridization at 42°C in a solution containing 50% 

formamide, 4x SSC, 50 mM HEPES (pH 7.0), 10x Denhardt's solution, and 100 μg/ml salmon 

sperm DNA, followed by washing with 2x SSC, 0.1% SDS solution at room temperature and 0.1x 

SSC, 0.1% SDS solution at 50°C. 

[0065] Furthermore, the nucleic acid of the present invention is preferably one further linked to DNA 

encoding a marker peptide or the like. Examples of marker peptides include protein A, insulin 

signal sequence, His-tag, FLAG, CBP (calmodulin-binding protein), and GST (glutathione S-

transferase) and the like. The nucleic acid of the present invention also includes RNA obtained 

by transcribing the DNA of (A) or (B) above. 

[0066] The nucleic acid of the present invention may be used, for example, to produce the "virus of 

the present invention" described below, and may further be utilized in producing the cell of the 

present invention and the like. 

[0067] <2>Virus of the present invention 

The virus of the present invention is a, virus carrying the nucleic acid of the present invention. 

[0068] The nucleic acid of the present invention is as described above. 

[0069] In the virus of the present invention, the phrase "carrying the nucleic acid" does not prevent 

other bases or nucleic acids from being further carried, so long as the nucleic acid is carried. 

Therefore, for example, in addition to the nucleic acid, a nucleic acid encoding a marker peptide 

or the like may further be carried. 
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[0070] For example, a vector carrying DNA in which "DNA of (A) or (B) in the above nucleic acid of 

the present invention" and "DNA encoding a marker peptide or the like" are linked together is 

also encompassed in the virus of the present invention. Designing the carried nucleic acid in this 

manner has an advantage that it may be expressed as a fusion protein with a marker peptide or 

the like, and purification, detection, analysis, and the like of the expressed protein may be made 

easier. Examples of marker peptides include protein A, insulin signal sequence, His-tag, FLAG, 

CBP (calmodulin-binding protein), and GST (glutathione S-transferase) and the like. For 

example, fusion proteins with protein A may be conveniently purified by affinity chromatography 

using a solid phase bound to IgG. Similarly, for a fusion protein with a His tag, a solid phase 

bound to magnetic nickel may be used, and for a fusion protein with FLAG, a solid phase bound 

to an anti-FLAG antibody may be used. Furthermore, since a fusion protein with an insulin signal 

is secreted outside the cell (to the culture medium, or the like), extraction procedures such as cell 

disruption are not required. 

[0071] The method for producing the virus of the present invention is not particularly limited. An 

example of a method for producing the virus of the present invention is as follows. Please refer 

to the Examples for more specific methods. 

[0072] First, a nucleic acid encoding a pro-CE derived from a horseshoe crab is prepared. When the 

DNA of (A) above is used as the nucleic acid, first, a DNA encoding a "protein including the 

amino acid sequence shown in SEQ ID NO: 4" is prepared. Furthermore, when the DNA of (B) 

is used, first a DNA encoding a "protein containing an amino acid sequence in which one or 

several amino acids in the amino acid sequence shown in SEQ ID NO: 4 have been deleted, 

substituted, inserted or rearranged, and having the activity of a pro-CE derived from a horseshoe 

crab" is prepared. This DNA is not particularly limited as long as they encode respective 

predetermined proteins. These DNAs exist having various different base sequences due to the 

degeneracy of the genetic code, and DNA having any base sequence may be used. 

[0073] By introducing such a nucleic acid into a virus, the virus of the present invention may be 

produced. 

[0074] The virus into which such a nucleic acid is introduced is not particularly limited as long as it is 

a virus that may be used for gene transfection. Among these, a baculovirus is preferred. Among 

these, an NPV is preferred. The NPV is not particularly limited as long as it is a virus classified 

as an NPV, and for example, AcNPV, silkworm NPV (Bombyx mori NPV, BmNPV), or the like 

may be used. Of these, AcNPV is preferred. 
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[0075] The nucleic acid may be introduced into the virus by homologous recombination using a 

transfer vector. The type of transfer vector is also not particularly limited, and examples include 

pPSC8 (Protein Science), pFastBac (Invitrogen), and pVL1393 (Pharmingen) and the like, among 

which, pPSC8 is preferable. These transfer vectors may also be commercially available. 

[0076] The method of homologous recombination using a transfer vector is not particularly limited. 

For a specific example, see the Examples. 

[0077] Whether a virus carrying the DNA (A) or (B) has been produced may be confirmed, for 

example, by analyzing the base sequence of the produced virus to examine whether DNA 

encoding a pro-CE derived from a horseshoe crab is carried, whether the protein expressed from 

the produced virus has the amino acid sequence of a pro-CE derived from a horseshoe crab, 

whether the protein expressed from the produced virus has the activity of a pro-CE, and the like. 

[0078] The virus of the present invention may be used, for example, to produce the "cell of the present 

invention" described below, and may further be utilized in the method of the present invention 

and the like. 

[0079] <3>Cell of the present invention 

The cell of the present invention is a cell that carries the virus of the present invention. 

[0080] The description of the "virus of the present invention" is as described above. 

[0081] The "cell" used herein is not limited as long as it is a cell that may be infected with the virus of 

the present invention and may express the pro-CE derived from a horseshoe crab carried by the 

virus of the present invention. One example is a cell derived from an insect. Furthermore, an 

example of a cell derived from an insect is an Sf9 cell. 

[0082] The method for making the cell carry the virus of the present invention is also not particularly 

limited. For example, when an NPV is used as the virus, the virus of the present invention may 

be infected into the cell by simply bringing the virus of the present invention and the cell into 

contact, and the cell may be made to carry the virus of the present invention. For an example of 

a specific method, see the Examples that follow. 

[0083] Since the cell of the present invention has the ability to produce a pro-CE derived from a 

horseshoe crab, the cell of the present invention may be selected using these properties as 

indicators. 

[0084] The cell of the present invention may be used, for example, in the production method of the 

present invention and the like described below. 

[0085] <4> Production method of the present invention 
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The production method of the present invention is a method for the production of a pro-CE 

derived from a horseshoe crab, which includes at least a step of growing the cell of the present 

invention and collecting a pro-CE derived from a horseshoe crab from the grown product. 

[0086] The "cell of the present invention" is as described above. 

[0087] In the present application, "growth" refers to a concept including the proliferation of 

transformed cells or the growth of an animal or insect or the like incorporating transformed cells. 

The term "grown product" as used herein is a concept that encompasses the medium (supernatant 

of culture solution) left after growing the transformant, the cultured cells themselves, and 

secretions, excretions, or the like from animals, insects, or the like into which the cells have been 

incorporated. 

[0088] The growth conditions (medium, culture conditions, etc.) are not particularly limited as long as 

the cell of the present invention grow and the pro-CE derived form a horseshoe crab is produced, 

and may be appropriately selected depending on the vector, cells, etc. used. For example, the 

culture temperature may be about 20 to 40°C. 

[0089] The growth time of the cell of the present invention may also be appropriately adjusted 

depending on the amount of the cell of the present invention used, the desired amount of pro-CE 

produced, other growth conditions, and the like. 

[0090] The method for collecting the pro-CE derived from a horseshoe crab from the grown material 

may be appropriately selected and adopted by those skilled in the art from among general methods 

depending on the type of growing material. 

[0091] For example, when the pro-CE is produced in a soluble form that is secreted into the medium 

(culture supernatant), the medium may be collected and used as is. Furthermore, when the pro-

CE is produced in a soluble form secreted into the cytoplasm or in an insoluble (membrane-

bound) form, these pro-CEs may be extracted by processing procedures such as a method using 

a nitrogen cavitation device, homogenization, glass bead milling, sonication, osmotic shock, 

extraction by cell disruption by freeze-thawing or the like, surfactant extraction, a combination 

of these, and the like, and the extract may be used as the pro-CE as is. 

[0092] The production method of the present invention may further include other steps so long as at 

least a "step of growing the cell of the present invention and collecting a pro-CE derived from a 

horseshoe crab from the grown product" is included. For example, the method may include a step 

of further purifying the collected pro-CE. The purification may be incomplete (partial) or 

complete, and may be appropriately selected depending on the intended use of the pro-CE, and 
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the like. 

[0093] Specific examples of purification methods include processing procedures such as salting out 

with ammonium sulfate (ammonium sulfate), sodium sulfate, or the like, centrifugation, dialysis, 

ultrafiltration, adsorption chromatography, ion exchange chromatography, hydrophobic 

chromatography, reverse phase chromatography, gel filtration, gel permeation chromatography, 

affinity chromatography, electrophoresis, or the like, and combinations of these. 

[0094] Whether the produced protein is configured from a pro-CE, whether it carries the activity of 

the pro-CE derived from a horseshoe crab and the like may be confirmed by analyzing the amino 

acid sequence, molecular weight, electrophoresis results, and Western blotting using an antibody 

that specifically reacts with the pro-CE of the collected protein, and the like. 

[0095] According to the method of the present invention, a protein that carries the activity of the pro-

CE may be produced extremely efficiently. 

[0096] <5> Enzyme of the present invention 

The enzyme of the present invention is a pro-CE produced by the production method of the 

present invention. 

[0097] The "production method of the present invention" is as described above. 

[0098] The enzyme of the present invention may be used in the method 1 of the present invention and 

the like described below. 

[0099] <6> Method 1 of the present invention 

The method 1 of the present invention is a sensitive method for the detection of an Et, which 

is characterized by allowing the enzyme of the present invention and "a serine protease precursor 

that expresses an activity of converting a pro-CE to a CE upon contact with an Et" to be copresent 

in a test sample for detecting the Et, and detecting the Et in the sample using the enzymatic activity 

accompanying the conversion from the enzyme of the present invention to a CE as an indicator. 

[0100] The "enzyme of the present invention" is as described above. 

[0101] The term "copresent" as used herein is not particularly limited as long as the copresent things 

are in a state of contact with each other. 

[0102] For example, the enzyme of the present invention, the test sample for detecting the Et, and the 

"serine protease precursor that expresses an activity of converting a pro-CE to a CE upon contact 

with an Et" are not particularly limited as long as they are in a state of contact with each other, 

and they may be made to be copresent in a solution, or a pro-CE or the serine protease precursor 

expressing the activity of converting the pro-CE to CE upon contact with the Et may be 
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immobilized on an appropriate solid phase, and the "serine protease precursor that expresses an 

activity of converting a pro-CE to a CE upon contact with an Et" or the pro-CE may be put into 

contact with this. 

[0103] Furthermore, in the method 1 of the present invention, the "serine protease precursor expressing 

an activity of converting a pro-CE to a CE upon contact with an Et" is preferably a "serine 

protease precursor that expresses an activity of converting a pro-CE to a CE upon contact with 

activated factor C" and a "Horseshoe crab-derived Factor C and/or recombinant Factor C." 

[0104] Furthermore, the "serine protease precursor that expresses an activity of converting a pro-CE to 

a CE upon contact with activated factor C" is preferably horseshoe crab-derived factor B and/or 

recombinant factor B. 

[0105] The "factor C" and "factor B" used in the method 1 of the present invention is not particularly 

limited, so long as it carries its function. For example, a natural factor C fraction and factor B 

fraction obtained by using chromatography or the like to purify a lysate derived from one of four 

species of horseshoe crab, Tachypleus • tridentatus, Limulus • polyphemus, Tachypleus gigas and 

Tachypleus rotundicauda may be used and recombinant factor C and factor B may be used. For 

natural factor C and factor B, fractions of factor C and factor B may be obtained by treating the 

lysate using a carrier bound to dextran sulfate, a sulfopropyl group, or the like, or a specific 

adsorption carrier or the like. Furthermore, an amino acid sequence for natural factor C derived 

from, for example Tachypleus • tridentatus and Tachypleus rotundicauda, is well-known, so the 

recombinants may be appropriately prepared based on these sequences. The method is not 

particularly limited, but for example, the following method may be used. The object base 

sequence of factor C with a His-tag added to the C-terminus is synthesized and introduced into a 

transfer vector (for example, pPSC8, Takara Bio Inc.), the obtained expression vector (Factor 

C/pPSC8) DNA and baculovirus (AcNPV) DNA are cotransfected into an Sf9 cell, and the virus 

solution obtained from the culture supernatant is purified and amplified achieve preparation. The 

B factor may also be obtained in a similar method. The amino acid sequences of both factors C 

and B and the genes encoding them are already known (factor C is commercially available, and 

the commercially available product is disclosed in the Examples below. For factor B, SEQ ID 

NO:15 shows the base sequence of the gene, and SEQ ID NO:16 shows the amino acid sequence 

) and recombinants of these factors may be produced based on the sequence information by a step 

substantially the same as that for the enzyme of the present invention described above. Note that 

a person skilled in the art could easily understand that a nucleotide sequence having a different 
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nucleotide sequence than the well-known base sequence of factor C and SEQ ID NO: 15 due to 

the degeneracy of the genetic code, and that a protein produced based on this may be a factor C 

or factor B that can be used in the present invention within the range of having the original action 

of the factor C and factor B. 

[0106] The conditions for operating the reconstructed system include not having to go through insect 

cells (provided as a reaction site), preferably having a constant heating, and coexisting metal ions 

represented by alkaline earth metals (calcium, strontium, barium, beryllium, magnesium, and the 

like) and alkali metals (lithium, sodium, potassium, and the like) in order to facilitate at least 

cascading reaction triggering, sequential activation of serine protease precursors, and CE 

reactions in a cell-free system. 

[0107] In the method 1 of the present invention, it is more preferable that for the cascade reaction 

proteins, only the enzyme of the present invention, recombinant factor C and recombinant factor 

B are made to be copresent. 

[0108] As used in the present specificaiton, a "cascade reaction" refers to "1." and/or "2. " in the 

following reaction: 

1. The series of reactions in which, when an Et is added to the lysate, factor C (Et-sensitive 

factor, molecular weight 123,000) present in the lysate is activated, and the generated activated 

factor C hydrolyzes a defined site of factor B (molecular weight 64,000) in a limited manner to 

generate activated factor B, the activated factor B activates the pro-CE (molecular weight 54,000) 

to convert it into a CE, and the CE hydrolyzes a defined site in a loop crosslinked by disulfide 

bonds of a coagulogen (coagulation protein, molecular weight 19,723), that is, between . . . Arg18-

Thr19 . . . and between ...Arg46-Gly47 . . . in a limited manner to release a polypeptide C (amino 

acid 28 residue) represented by H-Thr19 . . . Arg46-OH, while the remaining portion is converted 

into coagulin gel; 

2. The series of reactions in which, when a BG is added to the lysate, the factor G (BG-sensitive 

factor) present in the lysate is activated, and the activated factor G activates the pro-CE, 

converting it to a CE, and then hydrolyzes a defined site in a loop crosslinked by disulfide bonds 

of a coagulogen in a limited matter, producing coagulin gel. 

[0109] Furthermore, the term "cascade reaction protein" refers to a protein that constitutes a "cascade 

reaction." It refers to a serine protease precursor (factor C, factor B, factor G, and pro-CE); 

specifically, in "1." of the above cascade reaction, refers to factor C, factor B, and the pro-CE, 

and in "2.," refers to factor G and the pro-CE. 
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[0110] As will be apparent from the Examples described later, each of the coagulation factors obtained 

by genetic engineering and used in the method 1 of the present invention may be derived from 

different sources. For example, the Et may also be detected by including a step of making the 

enzyme of the present invention, factor C derived from Tachypleus rotundigauda, and factor B 

derived from Limulus polyphemus to be copresent. 

[0111] The method 1 of the present invention may be conveniently carried out by using the kit 1 of the 

present invention described below. 

[0112] <7> Kit 1 of the present invention 

Furthermore, the kit 1 of the present invention is a detection kit of an Et for performing the 

method 1 of the present invention, including as components at least the enzyme of the present 

invention and "a serine protease precursor that expresses an activity of converting a pro-CE to a 

CE upon contact with an Et." 

[0113] The "enzyme of the present invention" is as described above. 

[0114] Furthermore, the "serine protease precursor that expresses an activity of converting a pro-CE 

to a CE upon contact with activated factor C" is preferably horseshoe crab-derived factor B and/or 

recombinant factor B. 

[0115] Furthermore, it is preferable that the kit 1 of the present invention is configured only from the 

enzyme of the present invention, recombinant factor C, and recombinant factor B, as cascade 

reaction proteins. 

[0116] Furthermore, the kit 1 of the present invention can be appropriately used by those skilled in the 

art based on the method 1 of the present invention. 

[0117] The meanings of the terms "factor C," "factor B," "cascade reaction," and the like used in the 

kit 1 of the present invention are the same as those used in the method 1 of the present invention. 

Furthermore, as described above, such may include a reagent used to perform the method 1 of the 

present invention, such as the above-mentioned synthetic chromogenic substrate (X-A-Y), a 

buffer solution, diluent, salt, horseshoe crab lysate, or the like, selected according to the aspect of 

the method 1 of the present invention to be performed by the kit 1 of the present invention. 

[0118] <8> Method 2 of the Present Invention 

The method 2 of the present invention also provides a method for the detection of a BG, which 

is characterized by allowing the enzyme of the present invention and "a serine protease precursor 

that expresses an activity of converting a pro-clotting enzyme to a clotting enzyme upon contact 

with an BG" to be present together in a test sample for detecting the BG, and detecting the BG in 
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the sample using the enzymatic activity accompanying the conversion from the enzyme of the 

present invention to a clotting enzyme as an indicator. 

[0119] The "enzyme of the present invention" is as described above. 

[0120] In the method 2 of the present invention, the "serine protease precursor that expresses an 

activity of converting a pro-CE to a CE upon contact with a BG" is preferably horseshoe crab-

derived factor G and/or recombinant factor G. 

[0121] The "factor G" that can be used in the method 2 of the present invention is not particularly 

limited, so long as it retains its function. For example, a natural factor G fraction obtained by 

purifying a lysate derived from any one of four species of horseshoe crabs by chromatography or 

the like can be used, or a recombinant factor G can also be used. Recombinant factor G is a protein 

composed of an α subunit and a β subunit, and each of them can be produced by the following 

procedures. 

[0122] First, DNA encoding the α subunit of factor G from a horseshoe crab is prepared. An example 

of such DNA is the DNA registered as GenBank accession No.16622 (SEQ ID NO: 17: amino 

acid sequence is SEQ ID NO: 18). This DNA is treated with BamHI/HindIII to recover a DNA 

fragment containing the desired gene sequence. This sample is blunted and then mixed with 

pPSC8 (transfer vector) treated with Nru I to carry out a ligation reaction. The ligation product is 

then transformed into E. coli JM109 to obtain transformants. The plasmid in which the fragment 

of the desired size has been confirmed is purified. The selected expression vector (factor G-

α/pPSC8) DNA and baculovirus (AcNPV) DNA are co-transfected into Sf9 cells. Thereafter, the 

virus solution obtained from the culture supernatant is purified and amplified. This virus solution 

is used to infect expres SF+ cells, and the culture medium is centrifuged to obtain a supernatant 

fraction and a precipitate fraction. The α subunit of factor G can be obtained from these fractions. 

Furthermore, the β subunit can be obtained by replacing the DNA used in the method for 

obtaining the α subunit with DNA encoding the β unit of factor G derived from horseshoe crab. 

Furthermore, as the DNA encoding the β unit, for example, the base sequence registered as 

GenBank accession No. 16623 (SEQ ID NO: 19) and its amino acid sequence (SEQ ID NO: 20) 

may also be used. Note that a person skilled in the art could easily understand that a nucleotide 

sequence having a different nucleotide sequence than SEQ ID NOS: 16 and 17 due to the 

degeneracy of the genetic code, and that a protein produced based on the nucleotide sequence 

may be a factor G that can be used in the present invention within the range of having the original 

action of the factor G. 

Seikagaku Corporation Exhibit 2074 - Page 23 of 125
Charles River Laboratories, Inc. v. Seikagaku Corporation

IPR2025-00440



WO 2008/004674 22 PCT/JP2007/063606 

 

 

[0123] The conditions for operating the reconstructed system include not having to go through insect 

cells (a certain type of cell is provided as a reaction site), preferably having a constant heating, 

and coexisting metal ions such as alkaline earths and alkali metals in order to facilitate at least 

cascading reaction triggering, sequential activation of serine protease precursors, and CE 

reactions in a cell-free system. 

[0124] Furthermore, the method 2 of the present invention more preferably allows only the enzyme of 

the present invention and recombinant factor G to be present together, as cascade reaction 

proteins. As in the method 1 of the present invention, the enzyme of the present invention and the 

recombinant factor G may be derived from the same source, or enzymes of different origins may 

be combined. 

[0125] The meanings of the terms "present together," "cascade reaction," and "cascade reaction 

protein" used in the method 2 of the present invention are the same as those used in the method 1 

of the present invention. 

[0126] The method 2 of the present invention can be utilized in the kit 2 of the present invention 

described below. 

[0127] <9> Kit 2 of the Present Invention 

Furthermore, the kit 2 of the present invention is a detection kit of a BG for performing the 

method 2 of the present invention, including as components at least the enzyme of the present 

invention and "a serine protease precursor that expresses an activity of converting a pro-CE to a 

CE upon contact with a BG." 

[0128] The "enzyme of the present invention" is as described above. 

[0129] In the kit 2 of the present invention, the "serine protease precursor that expresses an activity of 

converting a pro-CE to a CE upon contact with a BG" is preferably horseshoe crab-derived factor 

G and/or recombinant factor G. 

[0130] It is further suitable that this factor G is recombinant, and as one example of the most suitable 

aspects of the kit 2 of the present invention is an aspect in which all of the factor G included as a 

configuration thereof are recombinant. That is, it is more preferable that the cascade reaction 

proteins contained in the kit 2 of the present invention are only the enzyme of the present 

invention and recombinant factor G. 

[0131] Furthermore, the kit 2 of the present invention can be appropriately used by those skilled in the 

art based on the method 2 of the present invention. 

[0132] The term "factor G" used in the kit 2 of the present invention has the same meaning as in the 
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method 2 of the present invention. Furthermore, "cascade reaction" and "cascade reaction protein" 

have the same meaning as those used in the method 1 of the present invention. Furthermore, as 

described above, such may include a reagent used to perform the method 2 of the present 

invention, such as the above-mentioned synthetic chromogenic substrate (X-A-Y), a buffer 

solution, diluent, salt, horseshoe crab lysate, or the like, selected according to the aspect of the 

method 2 of the present invention to be performed by the kit 2 of the present invention. 

Examples 

[0133] The present invention will be described in more detail below with reference to examples. 

[0134] [Example 1] Expression of Pro-CE using insect cells 

The cDNA shown in SEQ ID NO: 3 (the base sequence shown in 1 to 1125 of SEQ ID NO: 3, 

with a His-Tag sequence added to the C-terminus) (kindly provided by Dr. Tatsufumi Muta of 

the Department of Molecular and Cellular Biochemistry, Graduate School of Medical Sciences, 

Kyushu University (currently the Graduate School of Life Sciences, Tohoku University); this 

cDNA was prepared by the method described in Non-Patent Document 2) was introduced into a 

transfer vector (pPSC8), and a clone having the desired base sequence was selected. Selected 

expression vector (PC/pPSC8) DNA and baculovirus (AcNPV) DNA were co-transfected into 

Sf9 cells. The virus solution obtained from the culture supernatant was purified and amplified. 

Viral DNA was extracted from baculovirus-infected cells and sequenced. The obtained virus 

solution was used to infect insect cells expresSF+ (registered trademark; made by Protein • 

Science (Protein Science)), and the expressed product was analyzed by Western blotting. These 

steps are described in detail below. 

[0135] 1. Expression Vector Construction 

To a 0.2 mL sample tube, 1 μL of PC/pUC118 (20 ng/μg), 12 μL of 2.5 mM dNTP, 5 μL of KOD 

buffer #1, 2 μL of 25 mM magnesium chloride solution, 2.5 μL each of PC-F and PC-R (4 

pmol/μL), 1 μL of KOD DNA polymerase (Toyobo Co., Ltd.), and 24 μL of sterilized pure water 

were added and stirred to perform PCR. After confirming that the target gene was contained, the 

total volume was made up to 16 μL with TE buffer. To the resulting PCR product, 1 μL of 100 

mM ATP, 1  μL of 10× Buffer, and T4 Polynucleotide Kinase (made by Takara Bio Inc.) were 

added, and the mixture was incubated at 37°C for 30 minutes. After purification, the PCR product 

was mixed with pPSC12 treated with SmaI, and a ligation reaction was carried out. E. coli JM109 

was transformed using a ligation product to obtain a transformant (PC/pPSC12). PC/pPSC12 was 

digested with Xba I/Bgl II, and a fragment containing the target gene was recovered. The resulting 
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fragment was mixed with pPSC8 treated with the same enzyme, and a ligation reaction was 

carried out. E. coli JM109 was transformed using a ligation product to obtain a transformant. A 

plasmid in which the fragment of the desired size was confirmed was purified and its sequence 

confirmed. The sequence analysis was performed using the following primers and the ABI Prism 

Big Dye Terminator Cycle Sequencing Kit Ver .3 (Applied Biosystems), and the analysis was 

performed using an automated sequencer, ABI Prism 310 Genetic Analyzer (Applied 

Biosystems). The primer sequences are shown in SEQ ID NOS: 5 to 10 in the sequence listing. 

SEQ ID NO: 5: PC-F 

SEQ ID NO: 6: PC-R 

SEQ ID NO: 7: PSC2 

SEQ ID NO: 8: PSC4 

SEQ ID NO: 9 PC 453/472-F 

SEQ ID NO: 10: PC 683/664-R 

[0136] A clone in which insertion of the target gene was confirmed was inoculated into 100 mL of LB 

medium containing 50 μg/mL ampicillin and cultured at 30°C overnight. The grown cells were 

harvested, and the plasmid was purified according to the instructions in the Plasmid Midi Kit 

(QIAGEN) manual. 

[0137] 2. Co-Transfection 

200 μL of serum-free Sf-900II medium (made by (Invitrogen) Invitrogen) containing 2.3 μg of 

an expression vector carrying a cDNA encoding Pro-CE, 85 ng of Linear AcNPV DNA, and 5 

μL of LIPOFECTIN Reagent (made by (Invitrogen) Invitrogen) was added to 1.0 × 106 Sf9 cells 

seeded in a 25 cm2 flask. After leaving the plates at 28°C for 6 hours, serum-free Sf-900 II 

medium was added to bring the culture volume to 5 mL. After further culturing at 28°C for 5 

days, the culture supernatant was collected and used as a co-transfection solution. 

[0138] 3. Purification of Recombinant Virus 

The recombinant virus was purified by plaque assay. The specific method is as follows. 

[0139] 2.0 × 106 Sf9 cells were seeded onto a 60 mm diameter petri dish and left to stand at 28°C for 

1 hour to allow the cells to adhere to the bottom surface. The co-transfection solution was diluted 

to 104, 105, 106, and 107 times with serum-free Sf-900 IImedium, and 1 mL of each solution was 

added to the cells and gently shaken at room temperature for 1 hour. Then, the supernatant of the 

petri dish (virus solution) was removed, and 4 mL of serum-free Sf-900II medium containing 

0.5% SeaKemGTG agarose (BMA) was poured into the dish, followed by static culture at 28°C 
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for 8 days. Six plaques of infected insect cells lacking polyhedra (Polyhedra) were picked from 

each medium and each was suspended in 1 mL of serum-free Sf-900II medium to prepare a virus 

stock solution. 

[0140] 4. Propagation of Recombinant Virus 

Next, the recombinant virus was propagated (a recombinant virus solution was prepared). The 

specific method is as follows. 

[0141] 0.5 mL of the virus stock solution was added to 2.0 × 106 Sf9 cells seeded in a 25 cm2 flask, 

and the cells were incubated at 28°C for 1 hour. Serum-free Sf-900 II medium was added to bring 

the culture volume to 5 mL, and the cells were cultured statically for 3 days to prepare a first 

passage virus solution. 

[0142] The entire amount of the first virus solution was added to 6.0 × 106 Sf9 cells seeded in a 75 cm2 

flask, and the cells were incubated at 28°C for 1 hour. Then, 10 mL of serum-free Sf-900 II 

medium was added and the cells were cultured for an additional 3 days. After the cultivation, the 

culture supernatant was collected and centrifuged at 3,000 × g and 4°C for 15 minutes to separate 

the supernatant and precipitate. The culture supernatant was collected and used as the second 

passage virus liquid. 

[0143] 5.Preparation of Recombinant Virus Solution 

Cultured insect cells expresSF + in the logarithmic growth phase were diluted with serum-free 

Sf-900 II medium to a concentration of 1.5 × 106 cells/mL, and 50 mL of the diluted solution was 

prepared in a 125 mL Erlenmeyer flask. 0.5 mL of the second-stage virus liquid was added to 

this, and the mixture was cultured while shaking at 130 rpm at 28°C for 3 days. After incubation, 

the culture solution was centrifuged at 10,000×g, 4°C for 30 minutes, and fractionated into a 

supernatant and a precipitate. This culture supernatant was recovered and used as the third viral 

solution. 

[0144] 6. Gene insertion confirmation 

The insertion of DNA into the cells was then confirmed. The specific method is as follows. 

[0145] 0.7 mL of the third passage virus fluid collected as described above was placed in a 1.5 mL 

microtube, and equal volumes of 20% polyethylene glycol and 1 M sodium chloride solution 

were added, mixed well, and allowed to stand for 1 hour. Then, the mixture was centrifuged at 

10,000×g for 10 minutes and fractionated into a supernatant and a precipitate. This precipitate 

was collected and dissolved in 180 μL of Buffer 

 ALT according to the manual of the QIAamp DNA Miki Kit (QIAGEN), and viral DNA was 
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extracted. Using the extracted viral DNA as a template, PCR was performed as follows using the 

following primers. 

SEQ ID NO: 11: PSC N3F 

SEQ ID NO: 12: PSC N3R 

[0146] To a 0.2 mL sample tube, 1 μL of the above viral DNA, 5 μL of 10× PCR buffer for KO D-

Plus-, 5 μL of 2 mM dNTPs, 2 μL of 25 mM magnesium sulfate solution, 3.75 μL each of PSC 

N3F and PSC N3R primers (4 pmol/mL), 1 μL of KOD-Plus- DNA Polymerase (Toyobo Co., 

Ltd.), and 19.5 μL of sterilized pure water were added and mixed well. Using this, PCR was 

performed by repeating 30 cycles of "94°C for 1 minute, 58°C for 1 minute, and 72°C for 4 

minutes." 

[0147] 10 μL of the PCR product was subjected to agarose gel electrophoresis to confirm the length 

of the amplified fragment. A PCR product that yielded a fragment of the desired length was 

purified, and the N-terminal and C-terminal sequences were confirmed. The sequence analysis 

was carried out using the same reagents and equipment as in "1." above, and the following 

primers were used. The primer sequences are shown in SEQ ID NOS: 13 and 14 in the sequence 

listing. 

SEQ ID NO: 13: PSCNF2 

SEQ ID NO: 14: PSC3 

[0148] 7. Titer Measurement 

2.0 × 106 Sf9 cells were seeded onto a 60 mm diameter petri dish and left to stand at 28°C for 

1 hour to allow the cells to adhere to the bottom, and then the culture medium was removed. The 

third passage viral solution was diluted to 105, 106, 107, and 108 times with serum-free Sf-900 II 

medium, and 1 mL of each of these solutions was added to the petri dish, and the mixture was 

gently shaken at room temperature for 1 hour. Then, the supernatant of the petri dish (virus 

solution) was removed, and 4 mL of serum-free Sf-900II medium containing 0.5% SeaKemGTG 

agarose (BMA) was poured into the dish, followed by static culture at 28°C for 7 days. The 

number of plaques observed in each medium was counted to determine the titer. 

[0149] 8. Expression Testing 

Insect cell expresSF+ was diluted with serum-free Sf-900 IImedium to a concentration of 1.5 

× 106cells/mL, and 100 mL of the solution was prepared in each of nine 250 mL Erlenmeyer 

flasks. The third passage virus solution was added to each of these plates at MOI = 0.2, 1, or 5 

(three tubes each), and the plates were shake-cultured at 130 rpm at 28°C for 48, 72, or 96 hours, 

Seikagaku Corporation Exhibit 2074 - Page 28 of 125
Charles River Laboratories, Inc. v. Seikagaku Corporation

IPR2025-00440



WO 2008/004674 27 PCT/JP2007/063606 

 

 

respectively. After incubation, the culture solution was centrifuged at 3,000×g, 4°C for 20 

minutes, and fractionated into a precipitate and a supernatant. 

[0150] 9. Confirmation of Expression 

The samples collected in "8." above were subjected to SDS-PAGE according to a standard 

method. The proteins were transferred to a blotting membrane by semi-dry blotting, and Western 

blotting was performed under the following conditions. The "DNA encoding Pro-CE" 

incorporated into the virus is designed to be expressed in a form bound to a His-Tag. 

Sample treatment: Laemmli Sample Buffer (made by BIO-RAD) was added to the supernatant, 

and the mixture was heat-treated at 99°C for 3 minutes. Regarding the precipitate, 200 μL of the 

precipitate was suspended in 400 μL of PBS, after which Laemmli Sample Buffer was added and 

the mixture was heat-treated at 99°C for 3 minutes. 

The amount of sample applied was 20 μL/lane. 

SDS-PAGE gel concentration: 10 to 20% gel (BIO-RAD) was used. 

The SDS-PAGE gel was energized at 150 V, CV. 

Blotting membrane: PVDF was used. 

Blotting current: 15 V, CV, 30 minutes. 

Primary antibody: PentaHis Antibody (QIAGEN) was used. 

Secondary antibody: Goat Anti-Mouse IgG (H+L)-HRP Conjugate (BIO-RAD) was used. 

Detection: Immobilon Western Chemiluminescent HRP Substrate (Milipore) was used. 

[0151] 10. Results 

The results of sequence analysis of the target sequence of the recombinant virus are shown in 

FIG. 1. The upper panel shows the analysis results, and the lower panel shows the Pro-CE 

sequence. As can be seen from this, the N-terminal and C-terminal sequences of Pro-CE in the 

recombinant virus were identical. This confirmed the presence of the DNA sequence encoding 

Pro-CE in the recombinant virus. 

[0152] The titer measurement result was 0.7 × 108 pfu/mL. 

[0153] As a result of the above step "9.", a band that reacted with anti-His-Tag antibody was confirmed 

at the desired position (approximately 40 kDa) (FIG. 2). In FIG. 2, M indicates a molecular weight 

marker, 48, 72, and 96 indicate the 48-hour, 72-hour, and 96-hour infection groups, respectively, 

S indicates the virus-uninfected group, and A indicates the wild-type virus infection group. This 

confirmed that Pro-CE was expressed. 

[0154] [Example 2] Confirmation of activity of recombinant Pro-CE 
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Insect cell expresSF+ was diluted in serum-free Sf-900II medium to obtain 1.5 × 106 pieces/mL, 

and 100 mL of the solution was prepared in each of nine 250 mL Erlenmeyer flasks. The third 

passage virus solution was added to each of these plates at MOI = 0.2, 1, or 5 (three tubes each), 

and the plates were shake-cultured at 130 rpm at 28°C for 48, 72, or 96 hours, respectively. After 

incubation, the culture solution was centrifuged at 3,000×g, 4°C for 20 minutes, and fractionated 

into a precipitate and a supernatant. The supernatant was frozen and stored. 

[0155] Sample 1: MOI = 0.2, 48 hours 

Sample 2: MOI = 0.2, 72 hours 

Sample 3: MOI = 0.2, 96 hours 

Sample 4: MOI = 1, 48 hours 

Sample 5: MOI = 1, 72 hours 

Sample 6: MOI = 1, 96 hours 

Sample 7: MOI = 5, 48 hours 

Sample 8: MOI = 5, 72 hours 

Sample 9: MOI = 5, 96 hours 

Sample 10: Non-virus infected cells 

Sample 11: Wild-type virus infected cells 

[0156] (Reagents) 

DS-3GII fraction: Factor G derived from horseshoe crab hemocyte lysate [purified fraction 

using dextran sulfate Sepharose CL-6B (hereinafter referred to as DS-Sepharose)]  

DS-10AII fraction: Pro-CE derived from horseshoe crab hemocyte lysate (DS-Sepharose 

purified product) 

BG:CSBG (1495 ng/vial) was dissolved in 1.495 mL of distilled water and then serially diluted 

10-fold. 

[0157] 1. Reactivity of supernatant fraction and factor G at BG concentrations of 1 to 100 ng/mL 

First, the supernatants of the above nine samples were examined to determine whether the 

expressed proteins retained Pro-CE activity. 

[0158] After incubation, the supernatant fraction was diluted 10-fold with 50 mL of Tris-HCl buffer 

(pH 7.5) containing 150 mM NaCl. The DS-3GII fraction (25 μL), dextran (final concentration 

2.4%), Tris-HCl buffer (pH 8.0) (final concentration 80 mM), MgSO4 (final concentration 64 

mM), CaCl2 (final concentration 0.4 mM), Na2SO4 (final concentration 8 mM), distilled water for 

injection (15 μL), Boc-Leu-Gly-Arg-pNA substrate (see Patent Document 1 above) (final 

concentration 0.24 mM) and 25 μL of BG solution (0, 1, 10, 100 ng/mL) were added to this 

dilution to each sample (25 μL each), the total volume was adjusted to 125 μL, and the mixture 

was transferred to a Wellreader SK603 and reacted at 37°C for 2 hours, after which the 

Seikagaku Corporation Exhibit 2074 - Page 30 of 125
Charles River Laboratories, Inc. v. Seikagaku Corporation

IPR2025-00440



WO 2008/004674 29 PCT/JP2007/063606 

 

 

absorbance at a measurement wavelength of 405 nm (reference wavelength 492 nm) was 

automatically measured. Also, the DS-10AII fraction was used as a positive control. The 

experiment was performed in duplicate, and the average absorbance was calculated. The results 

are shown in FIGS. 3 and 4 and Table 1. 

[0159] [Table 1] 
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[0160] As shown in Table 1, the enzyme was present in approximately the same amount in the culture 

supernatants of the virus-infected cells of samples 1 to 9, and expression of Pro-CE was confirmed 

in all fractions. In particular, sample 2 showed strong activity. 

[0161] Table 2 and FIG. 5 show a comparison of the activities of the recombinant Pro-CE and DS-

10AII fractions of sample 2. 

[0162] [Table 2] 

Measurement 

sample 

Sample No. Reaction value Average 

value 

Recombinant 

Pro-CE 

(10x dilution) 

(10x dilution) 
Uninfected cells 

Wild type infection 

DS-10AII fraction (Control) 

Recombinant 

Pro-CE 

(10x dilution) 

(10x dilution) 
Uninfected cells 

Wild type infection 

DS-10AII fraction (Control) 

Recombinant 

Pro-CE 

(10x dilution) 

(10x dilution) 
Uninfected cells 

Wild type infection 

DS-10AII fraction (Control) 
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I Endpoint assay 
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0.720 0.699  0.710 
0,710 04 0.7(77

00 0 
11.733 7 74 
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[0163] These results confirmed that the recombinant Pro-CE has activity substantially equivalent to 

that of Pro-CE derived from horseshoe crab hemocyte extract. 

[0164] 2. Reactivity of supernatant fractions and factors B and C at Et concentrations of 1 to 100 ng/mL 

To the dilution obtained in "1." above, the recombinant Pro-CE and DS10-AII fraction (positive 

control), which is the elution fraction of Pro-CE, and further, DS-12BCI fraction (25 μL), which 

is the elution fraction of factors B and C in place of factors B and C, and Et were added. The 

concentrations of Et added were 0, 1, 10, and 100 ng/mL, respectively. The other reaction 

mixtures were added at the same concentrations and amounts, and the total volume was adjusted 

to 125 μL, which was then transferred to a Wellreader SK603 and reacted at 37°C for 30 minutes, 

after which the absorbance was automatically measured at a measurement wavelength of 405 nm 

(reference wavelength 492 nm). The experiment was performed in duplicate, and the average 

absorbance was calculated. The results are shown in FIGS. 6 and 7 and Table 3. 

[0165] [Table 3] 

 

 

Measurement 

sample 
Sample No. Reaction value Average 

value 

Recombinant 

Pro-CE 

(10x dilution) 

(10x dilution) 
Uninfected cells 

Wild type infection 

Recombinant 

Pro-CE 

(10x dilution) 

(10x dilution) Uninfected cells 

Wild type infection 

DS-10AII fraction (Control) 

DS-10AII fraction (Control) 

Measurement 

sample 
Sample No. Reaction value Average 

value 

Recombinant 

Pro-CE 

(10x dilution) 

(10x dilution) 
Uninfected cells 

Wild type infection 

Recombinant 

Pro-CE 

(10x dilution) 

(10x dilution) Uninfected cells 

Wild type infection 

DS-10AII fraction (Control) 

DS-10AII fraction (Control) 

Measurement 
sample 

CSBG concentration Reaction value △A 

value 

Average 

value 

Group ProCE 

(X5) 
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[ Endpoint assay ] 

(x 1O3) (X 1O3) (ng/mL) 
(A405-492nm) 

3(x1O) 

0 0.079 0.076 0.078 

1 0.140 0.138 0.139 0.061 

10 0.543 0.520 0.532 0.454 

[ Endpoint assay ] 

(x 1O3) (X 1O3) (ng/mL) 
(A405-492nm) 

3(x1O) 

0 0.079 0.076 0.078 

1 0.140 0.138 0.139 0.061 

10 0.543 0.520 0.532 0.454 
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[0166] As shown in Table 3, it was confirmed that the Pro-CE was present in the culture supernatant 

of virus-infected cells in all samples. In particular, sample 2 showed strong activity. 

[0167] [Example 3] Confirmation of activity expression of complete reconstruction system using 

recombinant Pro-CE and recombinant factor G 

(Reagents) 

(1) Recombinant factor G (culture supernatant of α subunit:β subunit = 2:1) 

(2) Recombinant Pro-CE (culture supernatant of sample 2 in Example 2) 

(3) BG:CSBG (1495 ng/vial) was dissolved in 1.495 mL of distilled water and then serially 

diluted 10-fold. 

[0168] The culture supernatants of (1) and (2), produced according to the method disclosed in JP 2006-

271384 A (Patent Document 2), were each diluted 5-fold with 50 mL of Tris-HCl buffer (pH 7.5) 

containing 150 mM NaCl. In this case, the DNA encoding the α subunit of factor G had the 

sequence shown in SEQ ID NO: 21. Recombinant Pro-CE (25 μL), Tris-HCl buffer (pH 8.0) 

(final concentration 80 mM), MgSO4 (final concentration 64 mM), CaCl2 (final concentration 0.4 

mM), Na2SO4 (final concentration 8 mM), distilled water for injection (15 μL), dextran (final 

concentration 2.4%), Boc-Leu-Gly-Arg-pNA substrate (final concentration 0.24 mM) and 25 μL 

of BG solution (0, 1, 10 ng/mL) were added to the diluted recombinant factor G (25 μL), the total 

volume was made 125 μL, and the mixture was transferred to a Wellreader SK603 and reacted as 

usual, after which the absorbance at a measurement wavelength of 405 nm (reference wavelength 

492 nm) was automatically measured. The experiment was performed in duplicate, and the 

average absorbance was calculated. The results are shown in Table 4 and FIG. 8. 

[0169] [Table 4] 

  

Measurement sample 

CSBG concentration Reaction value △A value Average value 

Group ProCE 

(X5) 

R
ec

o
m

b
in

an
t 

F
ac

to
r 

G
 (

X
5

) 
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[0170] These results confirmed that by combining recombinant factor G and recombinant Pro-CE, the 

BG-induced reaction proceeded in a concentration-dependent manner, similar to that of each 

factor in the lysate (natural LAL factor), and that activity was expressed similarly to that of natural 

LAL factor. 

[0171] [Example 4] Confirmation of Et reaction by complete reconstruction system using recombinant 

Pro-CE, recombinant factor B, and recombinant factor C 

The expression sequence of factor B was synthesized by adding a His-Tag sequence to the C-

terminus of factor B, and was introduced into a transfer vector (pPSC8). The obtained expression 

vector (FactorB/pPSC8) DNA and baculovirus (AcNPV) DNA were co-transfected into Sf9 cells, 

and the virus solution obtained from the culture supernatant was purified and amplified. Viral 

DNA was extracted from the virus fluid and subjected to base sequence analysis to confirm the 

N-terminal and C-terminal sequences of the integrated gene. The obtained recombinant virus was 

infected into expresSF + cells in an amount equivalent to 100 mL of culture medium at MOIs of 

0.02, 0.1, and 0.5, and the culture supernatant and precipitate were collected 48, 72, and 96 hours 

later. The expression of the recovered expression product was confirmed by Western blotting 

using an anti-His-Tag antibody. Furthermore, Et (0, 0.01, 0.1, 1, 10, 100μg/ml) was added to the 

mixture in the presence of this factor, recombinant factor C (PyroGene, Cambrex), and 

recombinant ProCE, and the mixture was reacted at 37°C for 1 hour.The activation of ProCE 

(production of CE) was confirmed by the ability of pro-CE to hydrolyze a synthetic substrate 

(Boc-Leu-Gly-Arg-pNA). 

[0172] Upon conducting an experiment similar to that in Example 1 was conducted to confirm the 

activity of the recombinant B factor, then examining Et reactivity, the condition of MOI = 0.1 

and 96 hours showed the highest Et reactivity, and therefore these conditions were used to 

reconstruct the C system cascade (Table 5, FIG. 9). 

[0173] [Table 5] 
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[0174] In addition, to confirm whether the cascade reaction would proceed when factors derived from 

different horseshoe crabs were combined, recombinant factor C (derived from Tachypleus 

rotundicauda), which is a component of the commercially available PyroGene (made by 

Cambrex), was used as the recombinant factor C. 

[0175] (Reagents) 

(1) Recombinant factor B (MOI = 0.1, 96-hour culture supernatant) 

(2) Recombinant Pro-CE (culture supernatant of sample 2 in Example 2) 

(3) Recombinant factor C (trade name PyroGene, used as is) 

(4) Et:E. coli O111:B4 (Sigma) was adjusted to 1mg/mL with distilled water and then serially 

diluted 10-fold. 

[0176] 
In addition, to verify that the experimental results were obtained as a result of reconstructing 

the cascade, we created and verified the following combinations of samples: 

Measurement 

sample 

Sample No. Reaction value Average 

value 

Recombinant 

Factor B 

(5x dilution) 

(5x dilution) 

Recombinant 

Factor B 

(5x dilution) 

(5x dilution) 

Uninfected cells 

Wild type infection 

Uninfected cells 

Wild type infection 
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[0177] Sample A: recombinant Pro-CE, recombinant factor B, and recombinant factor C 

Sample B: recombinant Pro-CE, recombinant factor B, and distilled water 

Sample C: Recombinant Pro-CE, recombinant factor C, and distilled water 

Sample D: Recombinant factor B, recombinant factor C, and distilled water 

Sample E: Recombinant Pro-CE and distilled water 

Sample F: Recombinant factor B and distilled water 

Sample G: Recombinant factor C and distilled water 

[0178] For each sample, the culture supernatants from (1) and (2) above were diluted 5-fold with 50 

mL of ice-cold Tris-HCl buffer (pH 7.5) containing 150 mM NaCl, and the total volume was 

adjusted to 60 μL. 

[0179] 25 μL of Tris-HCl buffer (pH 8.0) (final concentration 80 mM), MgSO4 (final concentration 64 

mM), CaCl2 (final concentration 0.4 mM), Na2SO4 (final concentration 8 mM), dextran (final 

concentration 2.4%), distilled water for injection (15 μL), Boc-Leu-Gly-Arg-pNA substrate (final 

concentration 0.24 mM), and Et solution (0, 100 ng/mL) were added to each sample, transferred 

to a Wellreader SK603 having a total volume of 125 μL, and reacted at 37°C for 10 hours, then 

absorbance at a measurement wavelength of 405 nm (control wavelength 492 nm) was measured. 

The experiment was performed in duplicate, and the average absorbance was calculated. The 

results are shown in Table 6 and FIG. 10. 

[0180] [Table 6] 
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(ng/mL) (A405-492nm.) 

0 

(A)PCE-E FB-EFC 0.024 0.022 0.023 
(B)PCE ± FB 0.023 0.022 0.023 
(C)PCE ± FC 0.020 0.020 0.020 
(D)FB ± FC 0.024 0.025 0.025 
(E)PCE 0.009 0.006 0.008 
(F)FB 0.022 0.022 0.022 
(G)FC 0.022 0.023 0.023 

100 

(A) POE ±FB-EFC 0.652 0.645 i 0.649 
(B) PCE-EFB 0.022 0.023 0.023 
(C) POE+ FC 0.029 0.030 0.030 
(D) FB ± FC 0.032 0.034 0.033 
(E) PCE 0.006 0.006 0.006 
(F) FB 0.024 0.026 0.025 
(G) FC 0.034 0.035 0.035 

(ng/mL) (A405-492nm.) 

0 

(A)PCE-E FB-EFC 0.024 0.022 0.023 
(B)PCE ± FB 0.023 0.022 0.023 
(C)PCE ± FC 0.020 0.020 0.020 
(D)FB ± FC 0.024 0.025 0.025 
(E)PCE 0.009 0.006 0.008 
(F)FB 0.022 0.022 0.022 
(G)FC 0.022 0.023 0.023 

100 

(A) POE ±FB-EFC 0.652 0.645 i 0.649 
(B) PCE-EFB 0.022 0.023 0.023 
(C) POE+ FC 0.029 0.030 0.030 
(D) FB ± FC 0.032 0.034 0.033 
(E) PCE 0.006 0.006 0.006 
(F) FB 0.024 0.026 0.025 
(G) FC 0.034 0.035 0.035 
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[0181] In addition, the hydrolysis properties of each factor (samples A, B, and E to G) toward the Boc-

Leu-Gly-Arg-pNA substrate in the presence of a high concentration of Et were examined. No 

activation by high concentrations of Et was observed in samples containing recombinant Pro-CE 

and recombinant factor B alone or in combination. Conversely, significant hydrolytic activity was 

observed in the recombinant factor C alone, as well as in the completely reconstruction system 

with recombinant factor C, recombinant factor B and recombinant Pro-CE. However, the 

hydrolysis activity in the full reconstruction system using recombinant Pro-CE, recombinant 

factor B, and recombinant factor C was significantly activated (by approximately three orders of 

magnitude) compared with the hydrolysis activity of recombinant factor C alone (FIG. 11). 

[0182] These results demonstrated that the combination of recombinant factor C, recombinant factor 

B, and recombinant Pro-CE induces a cascade reaction dependent on the Et concentration, 

similarly to the case of each natural factor (natural LAL factor). Furthermore, it was confirmed 

that when reconstructing this cascade, coagulation factors from different horseshoe crab species 

were used, and the activity was expressed in a manner similar to that of the native LAL factor. 

[0183] [Example 5]Study on the effect of metal salts on the activity of the Et reaction in the fully 

reconstructed system In the Et reaction in the fully reconstructed system (sample A) shown in 

Example 4, the change in the activity of the Et reaction when the amount of metal salt added was 

Et concentration Average 

value 

Reconstruction 

system 
Reaction value 
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(ng/ml) 

0 

0 0. 21 0. 21 

6. 25 0. 22 0. 22 

12.5 0. 21 0. 21 

25 0. 21 0. 21 

50 0. 20 0. 20 

100 0. 19 0. 19 

200 0. 14 0. 14 

20 

0 27. 07 27. 50 27. 29 

6. 25 25. 83 25. 79 25. 81 

12. 5 28. 30 29. 32 28. 81 

25 28. 18 28. 65 28. 42 

50 27. 27 27. 96 27. 62 

100 21.79 21.46 21.63 

200 17. 66 18. 42 18. 04 

(ng/ml) 

0 

0 0. 21 0. 21 

6. 25 0. 22 0. 22 

12.5 0. 21 0. 21 

25 0. 21 0. 21 

50 0. 20 0. 20 

100 0. 19 0. 19 

200 0. 14 0. 14 

20 

0 27. 07 27. 50 27. 29 

6. 25 25. 83 25. 79 25. 81 

12. 5 28. 30 29. 32 28. 81 

25 28. 18 28. 65 28. 42 

50 27. 27 27. 96 27. 62 

100 21.79 21.46 21.63 

200 17. 66 18. 42 18. 04 
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changed was studied. 

[0184] (A) Effect of magnesium sulfate (calcium chloride and sodium chloride not added) 

(a) Study in concentration range of 0 to 100 mM 

In the Et reaction of the complete reconstruction system in Example 4, the magnesium sulfate 

concentration, which is 64 mM in this Example, was changed between 0 and 100 mM, and the 

change in reaction activity was observed (during the reaction). The results are shown in Table 7 

and FIG. 12. In this reaction, the Et solution was used in two systems: 0 ng/mL (control) and 100 

ng/mL. 

[0185] [Table 7] 

 
 

 In light of the results shown in Table 7 and FIG. 12, in the completely reconstructed system of 

the method 1 of the present invention, the activity value significantly decreased with increasing 

concentration of magnesium sulfate added to the measurement system. 

[0186] (b) Study in concentration range 0 to 10 mM 

In the reaction system (a) of this Example above (Et concentrations were 0 ng/mL (control) and 

20 ng/mL), the magnesium sulfate concentration was varied so as to be 0 to 10 mM during the 

reaction, and the change in activity after reconstruction was observed. The results are shown in 

NaCl concentration 

(mM: during 

reaction) 

Et 

concentration 

Response value (mAbs/min) 

Average value 
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(ng/mL) 

0 

0 0. 11 0. 11 

1 0. 10 0. 10 

2 0. 08 0. 08 

4 0. 08 0. 08 

6 0. 09 0. 09 

8 0. 08 0. 08 

10 0. 09 0. 09 

20 

0 24. 03 23. 96 24. 00 

1 22. 33 22. 42 22. 38 

2 21. 53 22. 88 22. 21 

4 20. 22 19. 59 19. 91 

6 18. 70 18. 40 18. 55 

8 15. 33 15. 78 15. 56 

10 14. 44 14. 57 14. 51 

(ng/mL) 

0 

0 0. 11 0. 11 

1 0. 10 0. 10 

2 0. 08 0. 08 

4 0. 08 0. 08 

6 0. 09 0. 09 

8 0. 08 0. 08 

10 0. 09 0. 09 

20 

0 24. 03 23. 96 24. 00 

1 22. 33 22. 42 22. 38 

2 21. 53 22. 88 22. 21 

4 20. 22 19. 59 19. 91 

6 18. 70 18. 40 18. 55 

8 15. 33 15. 78 15. 56 

10 14. 44 14. 57 14. 51 
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Table 8 and FIG. 13. 

[0187] [Table 8] 

 

 
 The results shown in Table 8 and FIG. 13 indicate that in the complete reconstruction system 

of the method 1 of the present invention, the Et reaction was inhibited concentration-dependently 

even when the magnesium sulfate concentration was 10 mM or less. 

[0188] These results demonstrated that in the Et reaction using this measurement system, the activity 

of each factor after reconstruction was well detected and maintained even without the addition of 

magnesium sulfate. 

[0189] (B) Effect of calcium chloride (magnesium sulfate and sodium chloride not added) 

In the Et reaction of the complete reconstruction system of Example 4 (Et was either not added 

(control) or 20 ng/mL), calcium chloride was added to reach a concentration of 0 to 5 mM during 

the reaction, and the change in activity after reconstruction was observed. The results are shown 

in Table 9 and FIG. 14. 

[0190] [Table 9] 

MgSO4 concentration 

(mM: during reaction) 
Et concentration 

Response value (mAbs/min) 

Average value 
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(ng/mL) 

0 

0 0. 06 0. 06 

0. 5 0. 03 0. 03 

1 0. 13 0. 13 

2 0. 36 0. 36 

3 0. 64 0. 64 

4 0. 73 0. 73 

5 0. 71 0. 71 

20 

0 30. 83 31. 02 30. 93 

0.5 21. 66 22. 79 22. 23 

1 17. 53 20. 01 18. 77 

2 14. 09 14. 60 14. 35 

3 11.78 12.96 12.37 

4 9. 88 10. 04 9. 96 

5 9. 15 10. 04 9. 60 

(ng/mL) 

0 

0 0. 06 0. 06 

0. 5 0. 03 0. 03 

1 0. 13 0. 13 

2 0. 36 0. 36 

3 0. 64 0. 64 

4 0. 73 0. 73 

5 0. 71 0. 71 

20 

0 30. 83 31. 02 30. 93 

0.5 21. 66 22. 79 22. 23 

1 17. 53 20. 01 18. 77 

2 14. 09 14. 60 14. 35 

3 11.78 12.96 12.37 

4 9. 88 10. 04 9. 96 

5 9. 15 10. 04 9. 60 
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 (CaCl2 concentrations of 1 to 5 mM cause slight cloudiness) 

 The results in Table 9 and FIG. 14 confirmed that in the Et reaction of the full reconstruction 

system, the activity of each factor was well detected and maintained even without the addition of 

calcium chloride, as in the case of magnesium. 

[0191] (C) Effect of sodium chloride (magnesium sulfate and calcium chloride not added) 

In this test system, 80 mM Cl is present in the reaction buffer (Tris-Cl, pH = 8.0) during the 

reaction, but Na+ is not also present in this test system and is not included in the sodium chloride 

concentration. 

[0192] In the Et reaction of the complete reconstruction system in Example 4 (Et was not added 

(control) and 20 ng/mL), the calcium chloride concentration added, which was 150 mM in this 

example, was changed between 0 and 2.5 M, namely, 0, 0.078, 0.156, 0.313, 0.625, 1.25, and 2.5 

(M), and the change in the reaction value was observed (during the reaction). The results are 

shown in Table 10 and FIG. 15. 

[0193] [Table 10] 

CaCl2 concentration 

(mM: during 

reaction) 

Et concentration 
Response value (mAbs/min) 

Average value 
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(ng/mL) 

0 

0 0. 21 0. 21 

6.25 0.22 0.22 

12.5 0. 21 0. 21 

25 0. 21 0. 21 

50 0. 20 0. 20 

100 0. 19 0. 19 

200 0. 14 0. 14 

20 

0 27. 07 27. 50 27. 29 

6. 25 25. 83 25. 79 25. 81 

12. 5 28. 30 29. 32 28. 81 

25 28. 18 28. 65 28. 42 

50 27. 27 27. 96 27. 62 

100 21.79 21.46 21.63 

200 17. 66 18. 42 18. 04 

(ng/mL) 

0 

0 0. 21 0. 21 

6.25 0.22 0.22 

12.5 0. 21 0. 21 

25 0. 21 0. 21 

50 0. 20 0. 20 

100 0. 19 0. 19 

200 0. 14 0. 14 

20 

0 27. 07 27. 50 27. 29 

6. 25 25. 83 25. 79 25. 81 

12. 5 28. 30 29. 32 28. 81 

25 28. 18 28. 65 28. 42 

50 27. 27 27. 96 27. 62 

100 21.79 21.46 21.63 

200 17. 66 18. 42 18. 04 
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 The results in Table 10 and FIG. 15 show that when the sodium chloride concentration during 

the reaction was between 0and 50 mM, there was substantially no effect on the activity after 

reconstruction, but at higher concentrations, significant reaction inhibition was observed 

(approximately 30% decrease at 200 mM). 

[0194] [Example 6] Examination of substrate specificity of Et reaction in full reconstruction system 

The Et reaction in the full reconstruction system of Example 4 was compared using a synthetic 

chromogenic substrate, Boc-Val-Pro-Arg-pNA (Boc-VPR-pNA) (acetate) (hereinafter also 

referred to as Substrate 1), which is similar to the fluorescent synthetic substrate, Boc-Val-Pro-

Arg-MCA, contained in the Et measurement reagent (PyroGene: Cambrex) containing 

recombinant factor C, with Boc-Leu-Gly-Arg-pNA (Boc-LGR-pNA) (hereinafter also referred to 

as Substrate 2), which is optimal for the conventional LAL reaction. 

[0195] The substrate concentrations during the Et reaction were both set at 0.3 mM for Substrate 1 and 

Substrate 2. 

[0196] The results are shown in Table 11 and FIG. 16. 

[0197] [Table 11] 

NaCl concentration 

(mM: during 

reaction) 

Et 

concentration 

Response value (mAbs/min) 

Average value 
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(EU/mL) 

BocLGR 

-pNA 

0 0. 10 0. 09 0. 10 

0. 1 0. 47 0. 45 0. 46 

1 3. 87 3. 76 3. 82 

10 28. 61 27. 90 28. 26 

100 50. 71 52. 37 51. 54 

1000 70. 48 70. 23 70. 36 

BocVPR 

—pNA 

0 0. 11 0. 09 0. 10 

0. 1 0. 12 0. 11 0. 12 

1 0. 12 0. 14 0. 13 

10 0. 45 0. 48 0. 47 

100 3. 54 3. 34 3. 44 

1000 15. 46 15. 30 15. 38 

(EU/mL) 

BocLGR 

-pNA 

0 0. 10 0. 09 0. 10 

0. 1 0. 47 0. 45 0. 46 

1 3. 87 3. 76 3. 82 

10 28. 61 27. 90 28. 26 

100 50. 71 52. 37 51. 54 

1000 70. 48 70. 23 70. 36 

BocVPR 

—pNA 

0 0. 11 0. 09 0. 10 

0. 1 0. 12 0. 11 0. 12 

1 0. 12 0. 14 0. 13 

10 0. 45 0. 48 0. 47 

100 3. 54 3. 34 3. 44 

1000 15. 46 15. 30 15. 38 
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 From the results shown in Table 11 and FIG. 16, it was found that the Et activity of this system 

using the full reconstruction system was about 200 times higher with Boc-Leu-Gly-Arg-pNA 

(substrate 2) than with Boc-Val-Pro-Arg-pNA (substrate 1). 

[0198] In a separate test, the Et reaction was examined in a system containing only recombinant factor 

C (the substrate concentrations were set at 0.3 mM for both substrate 1 and substrate 2), and the 

reaction value when substrate 1 was used was approximately 1.6 times higher than the reaction 

value when substrate 2 was used. 

[0199] This demonstrated that the endotoxin activity of the full reconstruction system showed a 

significantly higher reaction value than that of the recombinant factor C alone. A similar tendency 

was observed in (13)-β-D-glucan. In other words, it has become clear that the present invention 

makes it possible to detect and quantify endotoxin and (13)-β-D-glucan with high sensitivity 

and good reproducibility even in trace amounts. 

INDUSTRIAL APPLICABILITY 

[0200] The present invention provides in vitro tools and methods for expressing large amounts of Pro-

CE derived from horseshoe crab, and for efficiently and reproducibly detecting and measuring 

microbial somatic components. Furthermore, Pro-CE obtained by the present invention is 

provided as a major factor constituting a reaction system together with other recombinant factors 

involved in the LAL reaction. This method is expected to be permanently and widely used for the 

detection and quantification of Et and BG, safety evaluation of pharmaceuticals and medical 

Substrate 
Et concentration 

Response value (mAbs/min) 

Average value 
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devices, serodiagnosis of sepsis and fungal infections, and the like, as a detection tool for 

microbial contamination in the environmental and food hygiene fields, as a research reagent, or 

the like. 
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 Scope of Patent Claims 

[1] A nucleic acid encoding a pro-clotting enzyme derived from a horseshoe crab. 

[2] The nucleic acid according to claim 1, wherein the horseshoe crab is selected from Tachypleus 

tridentatus, Limulus • polyphemus, Tachypleus gigas, and Tachypleus • rotundicauda. 

[3] The nucleic acid according to claim 1, wherein the nucleic acid encoding the pro-clotting 

enzyme derived from the horseshoe crab is selected from the following (A) to (C): 

(A) DNA encoding a protein including the amino acid sequence shown in SEQ ID NO: 4; 

(B) DNA encoding "a protein including an amino acid sequence in which one or more amino 

acids in the amino acid sequence shown in SEQ ID NO: 4 have been deleted, substituted, inserted, 

or rearranged, and which has activity of a pro-clotting enzyme derived from a horseshoe crab"; 

(C) RNA obtained by transcribing the DNA of (A) or (B) above. 

[4] The nucleic acid according to claim 1, wherein the nucleic acid encoding the pro-clotting 

enzyme derived from a horseshoe crab is selected from (a) to (c) below: 

(a) DNA containing the base sequence shown by base sequence 1 to 1143 in SEQ ID NO: 3; 

(b) DNA having, in the base sequence containing the base sequence shown by the base 

sequence 1 to 1143 in SEQ ID NO: 3, a mutation of a base that causes a deletion, substitution, 

insertion, or rearrangement of one or several amino acids in the amino acid sequence of a protein 

encoded by that base sequence, and the expressed protein having the activity of a pro-clotting 

enzyme derived from a horseshoe crab; 

(c) RNA obtained by transcribing the DNA of (a) or (b) above. 

[5] A virus carrying the nucleic acid according to any one of claims 1 to 4. 

[6] The virus according to claim 5, wherein the virus is a baculovirus. 

[7] The virus according to claim 6, wherein the baculovirus is a nuclear polyhedrosis virus. 

[8] A cell carrying the virus according to any one of claims 5 to 7. 

[9] The cell according to claim 8, wherein the cell is an insect-derived cell. 

[10] A method for producing a pro-clotting enzyme derived from a horseshoe crab, comprising at 

least steps of growing the cell according to claim 8 or 9 and collecting a pro-clotting enzyme 

derived from a horseshoe crab from the grown product. 

[11] A pro-clotting enzyme produced by the method according to claim 10. 
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[12] A method for detecting an endotoxin, comprising: in a test sample for detecting endotoxin, 

causing the pro-clotting enzyme according to claim 11 and a "serine protease precursor 

expressing activity to convert a pro-clotting enzyme into a clotting enzyme upon contact with 

endotoxin" to both be present; and detecting endotoxin in the sample using the enzyme activity 

associated with the conversion of the pro-clotting enzyme to the clotting enzyme as an 

indicator. 

[13] The endotoxin detection method according to claim 12, wherein the "serine protease precursor 

expressing activity of converting a pro-clotting enzyme into a clotting enzyme upon contact 

with endotoxin" is a "serine protease precursor expressing activity of converting a pro-clotting 

enzyme into a clotting enzyme upon contact with activated factor C" and horseshoe crab-

derived factor C and/or recombinant factor C. 

[14] The endotoxin detection method according to claim 13, wherein the "serine protease precursor 

expressing activity of converting a pro-clotting enzyme into a clotting enzyme upon contact 

with activated factor C" is horseshoe crab-derived factor B and/or recombinant factor B. 

[15] The endotoxin detection method according to any one of claims 12 to 14, wherein only the pro-

clotting enzyme according to claim 11, recombinant factor C, and recombinant factor B are 

allowed to be present together as cascade reaction proteins. 

[16] An endotoxin detection kit for carrying out the detection method according to claim 12, 

comprising at least the pro-clotting enzyme according to claim 11 and a "serine protease 

precursor expressing activity to convert a pro-clotting enzyme into a clotting enzyme upon 

contact with endotoxin." 

[17] The endotoxin detection kit according to claim 16, wherein the "serine protease precursor 

expressing activity of converting a pro-clotting enzyme into a clotting enzyme upon contact 

with endotoxin" is a "serine protease precursor expressing activity of converting a pro-clotting 

enzyme into a clotting enzyme upon contact with activated factor C" and horseshoe crab-

derived factor C and/or recombinant factor C. 

[18] The endotoxin detection kit according to claim 17, wherein the "serine protease precursor 

expressing activity of converting a pro-clotting enzyme into a clotting enzyme upon contact 

with activated factor C" is horseshoe crab-derived factor B and/or recombinant factor B. 

[19] The endotoxin detection kit according to any one of claims 16 to 18, wherein only the pro-

clotting enzyme according to claim 11, recombinant factor C, and recombinant factor B are 

contained as components, as cascade reaction proteins. 
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[20] A METHOD FOR DETECTING (13)-β-D-glucan, comprising: in a test sample for detecting 

(13)-β-D-glucan, causing the pro-clotting enzyme according to claim 11 and a "serine 

protease precursor expressing activity to convert a pro-clotting enzyme into a clotting enzyme 

upon contact with (13)-β-D-glucan" to both be present; and detecting (13)-β-D-glucan in 

the sample using the enzyme activity associated with the conversion of the pro-clotting enzyme 

to the clotting enzyme as an indicator. 

[21] The (13)-β-D-glucan detection method according to claim 20, wherein the "serine protease 

precursor expressing activity of converting a pro-clotting enzyme into a clotting enzyme upon 

contact with (13)-β-D-glucan" is horseshoe crab-derived factor G and/or recombinant factor 

G. 

[22] The (13)-β-D-glucan detection method according to claim 20 or 21, wherein only the pro-

clotting enzyme according to claim 11 and recombinant factor G are allowed to be present 

together as cascade reaction proteins. 

[23] A (13)-β-D-glucan detection kit for carrying out the detection method according to claim 20, 

comprising at least the pro-clotting enzyme according to claim 11 and a "serine protease 

precursor expressing activity to convert a pro-clotting enzyme into a clotting enzyme upon 

contact with (13)-β-D-glucan." 

[24] The (13)-β-D-glucan detection kit according to claim 23, wherein the "serine protease precursor 

expressing activity of converting a pro-clotting enzyme into a clotting enzyme upon contact with 

(13)-β-D-glucan" is horseshoe crab-derived factor G and/or recombinant factor G. 

[25] The (13)-β-D-glucan detection kit according to claim 23 or 24, wherein only the pro-clotting 

enzyme according to claim 11 and recombinant factor G are included as components, as cascade 

reaction proteins. 
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1,146 bp 

AcNPV 

PC 

TAATCGCGAT CTAGAATGTT GGTGAATAAC GTGTTTTCAC TACTGICTTT CCCACTCTTG 
***** ********** ********** ********** ********** 
ATGTT GGTGAATAAC GTGITTICAC TACTGIGITT CCCACTCTTG 

ATGICTGIGG TTAGATGCAG TACTCTCAGC AGACAGCGTA GACAGITTGT TTTCCCTGAC 
********** ********** ********** ********** ********** ********** 
ATGTCTGTGG TTAGATGCAG TACTCTCAGC AGACAGCGTA GACAGITTGT TITCCCTGAC 

GAGGAAGAAC TTTGCTCAAA CCGATTTACT GAAGAAGGAA CATGCAAAAA TGICTTGGAT 
********** ********** ********** ********** ********** ********** 
GAGGAAGAAC TTTGCTCAAA CCCATTTACT GAAGAAGGAA CATGCAAAAA TGICTTGGAT 

TGTAGAATAC TTTTACAAAA AAATGATTAT AATTTACTCA AAGAATCAAT ATGCGGCTTT 
********** ********** ********** ********** ********** ********** 
TGTAGAATAC TTTTACAAAA AAATGATTAT AATTTACTCA AAGAATCAAT ATGCGGCTIT 

GAAGGCATAA CACCCAAAGT TTGTTGTCCG AAATCAAGCC ATGTAATTTC AAGTACACAG 
********** ********** ********** ********** ********** ********** 
GAAGGCATAA CACCCAAAGT TTGLICTCCG AAATSAAGCC ATGTAATTTC AAGTACACAG 

CNCNTNACAA GCGGICTTAT TATTAAATCT AGTGAIGGTG ATGGTGATGC ACCATATGTT 
** ********** ********** ********** 
CT AGTGATGGTG ATGGTGATGC ACCATATGTT 

CTGCAATCCA ATCTAAAAAC TCTGTCACTT TTGTGTAAAC CCCAGGAAAT CCAGGCAATG 
********** ********** ********** ********** ********** ********** 
CTGCAATCCA ATCTAAAAAC TCTGTCACTT TTGTGTAAAC CCCAGGAAAT CCAGGCAATG 

CGCATTTCTT TCCGAAAGAC ACAATTCCAA TGAGATAAAA CTCTCCGGTT TTAACAGGCA 
********** *********4 ********** ********** ********** ********** 
CGCATTTCTT TCCGAAAGAC ACAATTCCAA TGAGATAAAA CTCTCCGGTT TTAACACGCA 

ACATCATTGG ACCTCCAGAA TCACCCTGGC AAGCATCCTT CCCCCCATCT GCAAAGCCAG 
********** ********** ********** ********** ********** ********** 
ACATCATTGG ACCTCCAGAA TCACCCTGGC AAGCATCCTT CCCCCCATCT GCAAAGCCAG 

CACACATATA CACGTTTGTA ATATTTAAAT CCTTCTCGTA GGCCIGICTA CAGGCCTCGT 
********** ********** ********** ********** ********** ********** 
CACACATATA CACGTTTGTA ATATTTAAAT CCTTCTCGTA GGCCIGICTA CAGGCCTCGT 

GTTCCCATAT TCGTAACTGT ACTTCTCTCA ACACTGCACT AGATCGGCCG TTAAATGCTG 
*****t**** *****t*** ******$*** ********** ********** ********** 
GTTCCCATAT TCGTAACTGT ACTTCTCTCA ACACTGCACT AGATCGGCCG TTAAATGCTG 

WO 2008/004674 PCT/JP2007/063606 

1,146 bp 

AcNPV 

PC 

TAATCGCGAT CTAGAATGTT GGTGAATAAC GTGTTTTCAC TACTCTCITT CCCACTCTTG 
***** ********** ********** ********** ********** 
ATGTT GGTGAATAAC GTGTTTTCAC TACTGTGTTT CCCACTCTTG 

ATCTCTGTCG TTAGATGCAG TACTCTCAGC AGACAGCGTA GACAGTTTGT TTTCCCTGAC 
********** ********** ********** ********** ********** ********** 
ATGTCTGTGG TTAGATGCAG TACTCTCAGC AGACAGCGTA GACAGTITCT ITTCCCTGAC 

GAGGAAGAAC TTTGCTCAAA CCCATTTACT GAAGAAGGAA CATGCAAAAA TGTCTTGGAT 
********** ********** 4********* ********** ********** ********** 
GAGGAAGAAC TTTGCTCAAA CCCATTTACT GAAGAAGGAA CATGCAAAAA TGTCTTGGAT 

TGIAGAATAC TTTTACAAAA AAATGATTAT AATTTACTCA AAGAATCAAT ATGCGGCTTT 
********** ********** ********** ********** ********** ********** 

TGTAGAATAC TTTTACAAAA AAATGATTAT AATTTACTCA AAGAATCAAT ATCCGGCTIT 

GAAGGCATAA CACCCAAAGT TTGITGICCG AAATCAAGCC ATGTAATTTC AAGTACACAG 
********** ********** ********** ********** ********** ********** 
GAAGGCATAA CACCCAAAGT TTGTTGTCCG AAATCAAGCC ATGTAATTTC AAGTACACAG 

CNCNTNACAA GCGCTCTTAT TATTAAATCT AGTGAIGGTO ATGGTGATGC ACCATATGTT 
** ********** ********** ********** 
CT AGTGATGGTG ATGGTGATGC ACCATATGTT 

CTGCAATCCA ATCTAAAAAC TCTGTCACTT TTGTGTAAAC CCCAGGAAAT CCAGGCAATG 
********** ********** ********** ********** ********** ********** 
CTGCAATCCA ATCTAAAAAC TCTGTCACTT TTGTGTAAAC CCCAGGAAAT CCAGGCAATG 

CGCATTTCTT TCCGAAAGAC ACAATTCCAA TGAGATAAAA CTCTCCGGTT TTAACAGGCA 
********** ********** ********** ********** ********** ********** 
CGCATTTCTT TCCGAAAGAC ACAATTCCAA TGAGATAAAA CTCTCCGGTT TTAACAGGCA 

ACATCATTGG ACCTCCAGAA TCACCCTGGC AAGCATCCTT CCCCCCATCT GCAAAGCCAG 
********** ********** ********** ********** ********** ********** 

ACATCATTGG ACCTCCAGAA TCACCCTGGC AAGCATCCTT CCCCCCATCT GCAAAGCCAG 

CACACATATA CACGTTTGTA ATATTTAAAT CCTTCTCGTA GGCCTGTCTA CAGGCCICGT 
********** ********** ********** ********** ********** ********** 
CACACATATA CACGTTTGTA ATATTTAAAT CCTTCTCGTA GGCCTGTCTA CAGGCCTCGT 

GTTCCCATAT TCGTAACTGT ACTTCTCTCA ACACTCCACT AGATGGGCCG TTAAATGCTC 
********** ********** ********** ********** ********** ********** 
GTTCCCATAT TCGTAACTGT ACTTCTCTCA ACACICCACT AGATCGGCCG TTAAATGGTG 
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[FIG. 2] 
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Reaction value (A405 - 492 nm) 
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[FIG. 4] 

Reaction value (A405 - 492 nm) 

 

[FIG. 5] 

Reaction value (A405 - 492 nm) 
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[FIG. 6] 

Reaction value (A405 - 492 nm) 

 

 

[FIG. 7] 

Reaction value (A405 - 492 nm) 
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[FIG. 8] 

Reaction value (A405 - 492 nm/min, ×10
3
) 

 

[FIG. 9] 

Reaction value (A405 - 492 nm) 
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[FIG. 16]   
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GT, HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, 
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, 
MG, MK, MN, MW, MX, MYY, MZ, NA, NG, NI, NO, NZ, 
OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, 
SL, SM, SV, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, ZA, ZM, ZW. 

(84) tiMEI (*7170i-sola •-co)41JEor.t4±5JtatintW 
ft): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), a-5 v 7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), - (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FL FR, GB, GR, HU, 1E, 

IS, IT, LT, LU, LV, MC, MT, NL, PL, PT, RO, SE, SI, SK, 
TR), OAPI (BF, BJ, CF, CG. CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 
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— MRIUME*6 
— emaNXO 

I., -**1:&-J4EINSaffibNGA*Wft 

2 5c-#- Kiktfito Miz-D ot it, t14115tfr ttZ 
trPCT)5 € F• 0)*EIZtga 41.-C — 1E, 
0)Ji-( - 

MRYz4IVIlot:Im mvi-,f>v'm>+,-(240±gaabt 
L, GizftlAm:i-T4AVIotc (1-3) -8 -D-YMJ >Lm> K h4.. >0)Mt*RMA-4-6,IL 
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MAA1O vi-r mai - -(14t.JERLN, t V I-Ii=o74-E- FI:8(1. 1] A17- F 
AGDWIW*t- JER Utz, (1-3) -R-D-V'A4]>Lm> F F-4-->.'Az -4-Ztats0HZAL*H4-v 
V46,=Lff- -Z. 
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OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, 
SL, SM, SV, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, ZA, ZM, ZW. 

(84) Vit (A 7T70)td:0 Ift Y ±Tof-tm (DTA is 7V ws 
tg): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), a-5 7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), - (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 

IS, IT, LT, LU, LV, MC, MT, NL, PL, PT, RO, SE, SI, SK, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 

V7MNSM: 
- EIMIM**S 
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itgEl 

—*3) —a—D— ft A 

[0001] *MFAtt, )J.11-)-L=FIEI • 0)7°1=2 12,7-,--4:/ •x -1)-142-, , 

fg44t6i,-(/1, , st -L 7) 70 171 ,/ -If 

Aopi*gt-M, a::_taLII9,114U-Lit.7°1=1 1=1 -7--cr .x.:,-1)24,2. 11111)Et 

[0002] t .11-)-i--=•724-4- -1)---(1-•"4-t-1-(t71-0-7--difzu3* .uHIA, 

) Et.BGOilit-1-61t7 n6i-t,"Cli )6a Lo)V(tlt, Et-\''BG 

Lvkigaza, 

0 

[0003] 01.1*_tf, 

:10)fiRt±1IGNI - VL19, --,4 -t - 1- 111Vf-VAtPr 

o — CEM-tt1LL--CcEffit5t-I- 6,0 LocEa, 

--Y,33.T- ErioD*ZoDSTRPRZ71cATU, 

CE( , a 4XW.

VL- tff)111_,-C, 

(pNA) PA 

(*II- cgki) 

[0004] Pro —CE( g5E(L:. 1—:..-----:/tWCii ̀ 67 fa(   2),`.0)1 Clq11 -CrrAstt 

.-1 1q1--63i-:/AW- (Pro — CE) Velt6:::LtIM -CI7)-D .f7=0 

[0005] 1 -7Lcd-A, Pro —CEVit- C1:1 171—.=-_,:/ , -ci, )6ffi, *g --(1+17J--,-ttuttafAti-

RUAAlitt, 

041,-MOVVtog-i---eS)60 ttcEMfilsMtiv-C, gtll cDNA-74.i-59 
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—*3) — a — D — '114J/ 0̀ )tM-Fir)7 

TA'f#3. Nf 

[00011 7 ,6lEA‘t, 

fg4t61,-(4/ , 

BG0Dtftt- RZYtft -'71-vLIER1-60 

L T. WA' 

[0002] ()11-1.-=Irin Wit 

Li/ ) Et,-\bBGOlirth-t6V(M06ti,--0060 Et,-\bBG 

) 0

[0003] N*Jf, -5-i - 1`L'(`-.PA`  7 votln 

et,--cattt.Gt V*Itt.G117 54-t-I-LP(:-P-At6Pr 

o- CEMttt .10)Cat, 

- Y3 -1=1=i0D4:#7th- gYfirR i'fzIKMU, 

CUt, f \UAK.Z.

-pNA (Bo c —Leu—Gly—Arg —pNA) ) 

it)AULM'LltW (PNA) PA 

(=p i) 

[0004] Pro )6 (4-MIT3M2), ,'7_00-10V111/Y-CM'It 

(Pro —CE) 

[0005] 1 -71,0A, Pro 

flEcEffa VAo-c, 2., gill cDNA-7---(7-59 
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- (1 50E010i7i—:47. 2300 171—:ri.MI.I, 

fit.MOI17A*Z -LNLIE --D --cio60 VV)11,11 1.-c-

liATFVfz-:Ii---cztAIJctttffi:Z4 -cht9, -t9:7 °17ff-7- - fief --cI)6procE 

C) rAgit (7- ---Y) 'stl %, SccY, 

6procEoattiLbp6tott, AiRtto-YZR 

4J/'.4JX,g!R (MX0) Vt5 V cn It -'0)3 7 // -0 -)fjl.agENVA 

t -1- 6f/r L, L- i-L )Egio614 0).7'ys-t4 

‘i- <VP&IE0)Allrfc 'rirs-WAIJfiff'tffi*Y)6tt,6,TA--c'S,D6c 

WiT3M1 : 8 —122334 1-61-!LA 

147-iT3M  2:4X2006-271384   

4-r*W3tI1 :J. Protein Chem., 5, p255-268 (1986) 

4gq,1,-PM2:J. Biol. Chem., 265(36). P22426-22433 (1990) 

MIN0)P9Vr-

OWMUI5L--4- 6TAkE 

[00061 *36IEA;t, 

Lei/V*41- 6 174A,

L- i-L )EglitzPro — CED/*&lt LOlaVittLIVf l4 

61-Litipro- CEMilvit.Et-\\°BG0tANV(AArViyl-VIMt6LLVML 

[00071 *36IMATI_LEF-VAAM -4---<<VAItril-Lkl-NA, Pro—CE=-1. 1 -6DN 

AVg41- 6 1,411 44tuitAllia Lr,:. ti9, Pro — CEVAti&A't 

,"Let1Lot (9- 71- )ANA -t6Et 

gz-REL, 4 -0) ,:_•143LE1.56L- Lkffil., 36 

[00os] _LEgAil-R#1-o4N -A-6/), 1-4-1t.1. -For) 

A9*--c17)6. 

Pro — CE : 7 °1:7 1=7,7 .-t ..-f.; :/ -I-)24.1), (pro-clotting enzyme) 
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(1 50MINg-) i=i—:/) 623010"- — INV], 

AYA-10)PrirALL,`"C 

0) AM,ItIcE6-Y7)=1 -7- - (7- - -e)attio-)56m, attt.Bri (:.1: 

6ProcEo)attV2,)6ovi, attt.c ±R-cnt+o)tkAT-c; AMito-Y-k-tr-

OlV AT-AR(M5V 

7th-t6f1F L, L- eLVA06,47th-v-)7,y-t-f 

AVM-J-6,1- L'i`<9J;(TL,7) 6i) 6tii6VIO-cl,D60 

• 

•aFJ 2: 

• 11  "08-122334 -

•• rh12006 — 271384 0 

I,,T3M1 :J. Protein Chem., 5, p255-268 (1986) 

IIT3M2:J. Biol. Chem., 265(36). P22426-22433 (1990) 

36Ifl VqMuot5 

100061 — moo)Fi7r W. A 

1*(-34',C56, 

kiE 

t6Et-\bi3G6-)f VC:, 

'0)Pro — CE=, —+1- 64,AR, L- ti,Vg=-41-61,4)1/ 

L- ti,vEuvY7L-L- Pro—CE0)1A , _ 

6W-LPro—CEVEH vitEt -5 3GO)t. 

MOIM1-6.L.61)0Da' 

100071 1A b  Pro — CE .-1 --J- 6DN 

AVg=-4t61,-(ii/Vg44 iit:IFEllf-E2VEHI/)6,-_- L(:_clz9, Pro — CE0)attA 

t6Et 

R-YBGro-)4ffiti4Milz,t11,](:, _ 

100081 ±1,E6-44MAIni-g-ANAY), 

iffi9-cS)60 

Pro —CE:  7 °1=t 1=1'y'-t - -f (2,, (pro-clotting enzyme) 

L, 
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CE : (clotting enzyme) 

AcNPV:Autographa californica0)01.A 

BG: (1->3) - 

Et: Lti,\5c, ) 

HEPES : 

roxyethyl)-1-piperazinyl]ethanesulfonic acid) 

HRP : 7t,-- -(s7•::/..=•-•<.)1-71-- --z:/y--2 (horseradish peroxidase) 

(multiplicity of infection) 

NPV:W4Af*A-1,--(ii, (nuclear polyhedrosis virus) 

PBS : 11,:-/ f1fiffE131A71( (phosphate buffered saline) 

PCR:t°92c--- -t'Amaz(polymerase chain reaction) 

PVDF:Tgl)t-•=9 -j 2:r • -.27/1,1-1.1r(polyvinylidene difluoride) 

SDS: F -t -- -://i3fiArki-- I-91W>‘ (sodium dodecyl sulfate) 

SDS— PAGE : —71-s297 1.1i1/7--3,FY/Val-:%i;j4)3 

LAL : limulus amebocyte lysate 
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[0010] • 1-11.-7 3r , $7 7 °
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[0011] aTE (A) (C) 
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gEN'gr"g-h, " OPro - CE(DiR 

(C) (A) Rit (B) L:_-_119,146416RNA0 
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CE: (clotting enzyme) 

AcNPV : Autographa californica004A 

BG: (1 3) - 

) 

HEPES : .;,==-71/1, ;/>14t,*;/ff7A' (2-[4-(2-hyd 

roxyethyl)-1—piperazinyllethanesulfonic acid) 

(horseradish peroxidase) 

MOI: AirS,;-0-krt. (multiplicity of infection) 

NPV: I A-1,,f>i, (nuclear polyhedrosis virus) 

PBS : :40,11,11,(Lt. f1.71K (phosphate buffered saline) 

PCR:*°97r,---ellghari::(polymerase chain reaction) 

pNA:A5.=-1-1=17:2-1) 

PVDF:t1) :----1)'7-':/•:;7/1,7J-11F(polyvinylidene difluoride) 

SDS: (sodium dodecyl sulfate) 

SDS - PAGE: F-72-://1,W0-1--1-1117,2-.- -/-1-117 11ii,7--- FYivro-Ati*Vj 

LAL : limulus amebocyte lysate 
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[0010] 
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(C) L E (A) X (B) 0-)DNACt6,1 (:-.1:0146t1i6RNA0 
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LOU 13] )5 OPro TIE (a) — (c) 7) 

E0014] (a) E2, 1_1#-1 -34:34-5-6AMEEN1-1143.--e77-•- h6&XfiENtits'DNA, 
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EVA Iv 6A.5---'77° L.P/".<Lzt.4it', )T11-)-f-'7--FIEEV)Pro -cEo-)1Mit 
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\ 50 ) 
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Pro-CE CEtz:'kftt-A-6MftMA--j-'6--tl):'/7)=t-7-7--Nj-

i5V('( i IA g7)6CE-"•OVIArLf+5 rip<-
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[0013] )5 T (a) — (c) 

100141 (a) Pa 11-A--16L3 —1143--c7J-- 41,61_,EINOIJA`'LDNA, 

(b)N0114-16-3(Lt-30-6f1.4140q1-1143-c tiztt.)160.1 , 

<ttao -)7---iff7A , LOA, 

L-4,1tLt6D 

NA, 

(c) J  (a) X6 (b) 0)1DNACt6.1 L(:-.1:91146t1i6RNA0 

[0015] 'it_ I 56FCt, MFAIMVg44etif:_i, mqi,,r) ] L050

) ti ro

100161 L- L-

AcNpv---CM:=L y-- U1O0

10017] -it. MIECt, 

f#1-60 

100181 rareh 

MIEMIIIC_I L05. ) 

---c, 1 -710A, )1Aitr- FIElx, 

, FIEIR--c17)64Ellin i7r 60 4T-1071

:=LVq-10--c17)60 

[0019] -it_ 

E 

T, 

ir 

M /*J'A-V( i Li/ ) /1, 11Jt--J-60 
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gf-P=P0E-tgAWV-71.5L-LMttL1-6, r 

\5. )VAIA1-60 

C00221 4,MIEAt- 1( -.. .31,).-c-, rEtLMW-J-6:::L:_c.tt9Pro—CECELVIA 6Fg,t 

FirRittic 11±L400-6L- L(L.tt9Pro—

CECEr,3111 -6ii"tk5M-1-6-t9V2°1E75---7- -tliAM, atY, 

=F113D)ckl+RTY7RaimitAckl+i --eS)6:L t.,100 

[0023] 

M`")-6-t 11/ .7.°1=t'T-7 -- 111,LIEf*J t i-)-i-.=FIEI*0)B1t1÷R'uV 

X 

[0024] 

tly-ivodttA0---DLu-c, *- WAiML# 

iL, MA"cltl -BKH-0) -c-Vai.J*J1--cI2)6 

t7'1-)j,--=:FIErA0DXt!VEEv) 

4ffiSP140) -MoDA-5-VALii50.1,,g7), 1-- L, 

XnopcNI±LBIg±ogf-j-L74 6t f-t.-1--01* 

g4-4,44117tev:_{#51wInfzopig 
VN40--)-6)*tM. *MIEAtiV-71-'5717.1c5opt —INZ37://: 

Vt'Rzt—oMi ctil-H9UaLta 

[00251 Et0)4*(/)1#5ALC -CM1/ 641/6CItH -XttBKIVILIA*11.1tH -Lt6 

V4.0)% IZ~ nitg-AitAilio)pro-

cELKOtz-_, A-.=.1=0,-01,v#vf64-1,, A 

AcNPV-C'S')6:1Lffich9ATil.10. 

ViLc-ca, )014M OA , / '. --.19•7 riL.tit3K-c%6U64 
ffifilTr rt,6ffi, 
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EtoDtftt .'(AW -F, MOD 7A1JL 

1/50 ) 

100221 MFAt- /Ai(:_. --31O---c-, 

rOttIcli L(:_ct9Pro—

CECE(:A1A-q-6attMfAt6-t9:77)=1 ---7- -egi)E1 j, Rzy, rt"1,1 

:=IFFEE;k0-)c ±R-Y/iMit*__ct ±f-CI)6,1- L TC1/ 0 

[0023] FM-Itt.cli LM1-6.-_- L(-Lct9Pro—CECE(:_4 4--q-6mt± 

, tcTu<t, FEI 6-)B11_ 7Rzi/ 

± -cI)60 

[0024] t +LB t ;Ft 73,6Fijm( 10);a1_, 

tcTidt1t06)---DLL-c-, EtV MO] AL;Ft 

(L, O17 LB117 WACI1 LB11 6-) :-c- 4liit*__)=11: --cI2)6 

t l-)/•1---- F19 0`)nt!VEHli) 

:_-_oDNALI*notc Er o)pyLt 

6f11 -111 0D 1-1, fATAMMEv:05,fwf 

41---J-6)==c .M. 

AI -171, -tWEVW,I1--60R,,M6P: 

IM-tf-t*-0DACtil-H9tteLtn )0

[0025] E-to)f o)M ALL---c-)Av 6et,6c11 XViBt ±V14*__11.11 L--)-6 

*H41, L- ti,66-)11 

14(:Nit' eti-f(:_b---5,1 LI) r7J-iI -cI2)6 , 443716-AitA*__)1o)pro—

cELP0(:, 7 -.=_1:11,4) 7M-Evy6ti,, 

NPWW- C<, 

,LI FFErk,PL IEFErk-C;S'D6a1V-i--'-
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rli VDARilnINR--J-6.:L7 7-3M---C6. 

[00261 F*MITir**7),cE—opmm.:_o,A*1-mtv-raL1-6J La, *MINfrl 

* --c17)6Pro—CE CE--0DVA4:.ti9MWA-L6i*V6-ist , JRG 'N 

1)0.-c1)6. 1Pro- CE7)6cE-0-)MMLI*5 CE 

(YiviE,Vaplo)CL 

VLIUltffi 7P1L-c;h6) , i- tA36-0,21W07:Vilfr io)71(ACL.tt93.MiUtz-A-0, 

'LA0)36'L, L‹ 4ri4MLAWVAii \6.1- LtLI9, 

Dftv 

6Z5tt.<, 

[0027] 1.1 3f, X -A -Y (ALP, mtigNX, YriM-L-L , A 

MI-9-<7° F--(I)6)-07 41,61t.)0*e6L- - 6° cE0)441::,t9A-Ygi 

M-0:0,*YffiM'LL, Eto 0pr fihAbt 'v 47ts#a Lt6 

o L---tz, WitExtt, .-'7 -FO') 10'(

;6 , YLI.."-C-Vt, 1 1z.6 , pNA, MC 

A(7- 21` -',./ •-q1) - 4- g(FrO) , DNP (2,4-=-1-1=17.= 1'/), Dansyl -L.#4ffi*O2' 

1-9 1.--c , f911 _ Leu—Gly—Arg (LGR: 4E) , Il 

e — Glu-Gly-Arg (IEGR: , Val — Pro —Arg (VPR: 

[0028] T-61)Etopt4MN,V111,1-7_, Et*LIRIN 

(MAAW-,16 ,0)NFI- D, 

\, Lirt,AMLU-cIAtkg*4-FklVL-3vi-

6Et , 

[0029] _LRIARtAf-RMLIR,t' tvf, attm*, KAA, TIAO, ILANAIJ, K-IA 

(K-4#1Eg,q-)KAWA, ILVIArixgo-Aa4,, AA, 0$1-71(, I, 

e<R, it A, 19M, I'M 

[0030] Vc_.*3611Att, *36 CEr=`cr

WO 2008/004674 6 PCT/JP2007/063606 

tR1--6ilh'f\tALN:, .Et 0)4EICINTR--J--6:_-_L Y-30.--cI7)60 

100261 -it., FiMIEA *F0t tr,L---j-6jLj:, A AA 

L- et, IART-Af31- or)Eto)P--4 - tr- i#AMplte-_&,Lt6L- L Iff- -6 

to-x-cI)60 [Pro —CE 6CE---6-AM:-.1t5 AMitTr;--J-M*i LC-at, CE 

0")14-•(±(:-.t6, (1/4 1/t5NQI0A-:IL 

'4(:_ct94 i=j-flt -C;S'D6)-\b, 4,•-A3:6-L)1Wo-)73.Frior)71(*(:_ct:93A1Cfc_.56-L 

15141/*I#WANVgilt--J-60.1„0-. 61) - -C -U--c;S')60 

[0027] VifgfAIC YVi3:6'LL,A, A 

cE0)PA(-LI9A—Y;

M'0:0,*)(7 'LL„ Eto)Vao-YZ t'-,th-tlitii,j trr#,EY,L71,6 

Paa, pNA, MC 

A (7-741-",'/ 11:/-4-filfR) , Dansyl 

t1,60 V1 .U, Leu—Gly—Arg(LGR:-30---=2), R-CYI1 

e-Glu-Gly-Arg(IEGR:-30-77,e,), Val Pro Arg(VPR:—-4--- 72) 

100281 MFAt- 1_ '-t,`"AT(,:r1-5vhi i 7-6-1-)E-totPINIVEI1 vt_., Et'ALMIC 

tH141- -9(iiktV,J(:_Vi4t-V)6)/fi rtv , 

6Et , 

[0029] ±1,ERW-Afikt4(:_lattiit, 'EVA*, K-Mar, VA, Fin  ANA], K*14-N-

(KVA AL) K-M%371-gr, P+3-k71c, 

rinA, iNiet go-)1.f 

[0030] 'it_ VECt, 3:6 1,A AR-yrEtaM1-6,-_-L(L-ct9pro—cEcEr: 
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-t6gitNM1 -6-t9:77°1± -7 -- RIV'f*i 

ML1-6, * IE)It'MlNt511-_61-)o)Etop4M-71- LI' ) 

Af#1-60 

[0031] VLAK36 1`1(  , FEt,LIVW-J-6:1 ,"7-ztt9Pro—CECECLVX-q-6M-It 

Fffittt!CItlq-L4Mt6LLr,:19Pro—C 

ECErf"-Mtk -q-6161t 1 -6--t9;/7)=1.t` 7—.-MliRf*], 

-CI)6L- LttTIL,00 

L00321 r.. Fi*ItYILJCIA±LtOM1-6:=LiLI9Pro 

ta4t.< t .I1J-J= FIEF ADBElq-SW 

/X a41.4*_BIA±T'S)6° 

[0033] V -_-_*MIEA - 1.-1 _LECEI÷LBEI±a, 

*36F)I 1-16)*64TiStAglX0)-- DL1.-C, 

El+LBKI±o) .-C734104*_ ..--CI)6a4V-#1177,--t6::_•Lffi-C6. sttcbtj, 7q6 

*56 IMF**, el __cN±Ez 

[0034] /\36F)JViAlV61-L-_ (:_- )111/ fx**31s, 

M'XW(x—A—Y) , 44RA, &ffi, t IJ/•-•--10)7 4-t-1-4, 446 FA 

Lict9fil-)416*56C)7&10-Ata4L-ZI -C3NTR1_,-C, 

[0035] VtAs-56C BGVAMI-Zitz295VORiViE(L:t-31, 4-50AK**R0 I-BGL 

-cctI9Pro—CECE(L-IffAt-t.6M-StWA,1-6-t):/7°P•7-7- -

gligvw *MC 76CE-c0)**(:_{*5 AF(M±T-PAL1,-C, 

i---Agf-P=IJOBGM'AfflVt5LLV4ItLI -6, BGa-Affit4t mk-F, 1*MIElA it 

2j LI/ \50 )11M` t0 

[0036] *-TEFAV(t2t,:::t-30-C, FBGL4htt6LLL,1:19Pro—CEcM:_Mtt- -6it 

0DGIXI -RCY/X1tAli 

zG ± -c4)6L- LffitIftt-v \ 

[0037] ±.1---,EGIN±(  *MIEIJM- 20)RtATigicMA 

WO 2008/004674 7 PCT/JP2007/063606 

riMIEA -,y1-1] L05. ) 

Ai#1-60 

[0031] V":_.7K3:60]-y1-1 

rMftt.cli LMk-J-6.-LL Pro —C C 

j, Rzy, 

FlEt o-)cli RzY/XvilatA*_cli _F-cI,D6L- )0

[0032] rOtt.cli _ LMk-J-6:-_- ( -,:st Pro — CECE 

;k6-)J311  7 Rzi 

/O_114*__Bt ± -cI)60 

W631  L C 1 7 LBLI T _

MFA 

[0034] MIEfll -,71-1V:It, /MIEflJ )7Airi -571--:_e)(:_)EHI061-•--,44/4, MAT, ±.7---zof\t- )ly;, 

M'LlIN (X — A — Y) , Wire, Aft& /DA 

-,y1-04-*)A LA`&56 

[0035] -ii -L-_MIEflJa, MFA *RzYFEIGL 

Witt6',:=L Pro — 

II NV1 560J „76cE---o-Ar_rit(-L-,w5  

a --<,14* o-A3Go-) BG6-)W_IV(AMk-F, [73:6Fijm( 

L1/50 ) t'Vt--J-60 

[0036] 3:6 I5J] 26:- ,t-31/ r,:c1:9Pro — CECEr:VA -- 6a 

±RzY/TM. 

*_Gt 

W671 LEG t 73:6FAV(26-)JattcTiVAg 
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oc,oR Fz•vs- Era j kj_n),K, McolDE[cDc-P2-7--/C,--L-RZWE63i*'S-P-0, 

f....TErgw*'vEroi*-4T. [ztoo] 

J,Tca4WER 1/401])T '-a[(7) 74 

'x.v4 'No H:imt3A1-ca 
4*T 1/411(M "--14 0T4 1/4*44 ' 11,,Y 1/4,(1:rIco?4'10'1_TV),'TN,O11-4W-N, '( V- ) 

#A**X-  VIVOIT '404 [too] 

-.2)yd--Awaaa,--Rww84: •k/i-r,i;VAA,cp 

WWWO2 qfilE( EINaltico-DEIC6?-k [otoo] 

90-1/4 qM-2IgWgErai* °Sc4xa.VDA 

'1MN-211-).0T-XTIX40W 

EkiRi* 'Tp FS4- 41M-fTd- :-.JC*}.:23f4-,f(D—ao9,(/ =T Erta*i ----21T [6200] 

c' ciTt)--coci,ST-7- 1EPIEVDgi 

'WSti-r •EzItiO*U101.Sczt)-VErl'W '*JEFIV-2,7

°SW-0 lli -PYIER*L10--2_VITTMkinTD16c-Nz --,: 

QTD-AdNoV '>'1TDAVAdN ' ciztl,t(140/10-41=t - - / 

° cCD-fsk 

LI1 ITIT5SCITD--^araiWZR k -D-A 

WI4M+11W :c 4XD-W,CW,fIC(/*IM OS k [8E00] 

*MO '7,14 4,11Erai it -2)t-OllaNcioCle---42-f--MW0g 

909£90/LOOZdfaad 8 17L91700/800Z OM 

WO 2008/004674 8 PCT/JP2007/063606 

BGVtThrZtA0DRPf-Alsk:_liv-C, /MOJ *LtUL, 

[0038] 7K560MA2(:--31/ --C-)EHI/ )6G t 

3,61,AV(1(-Lt-3vv-C, C 17 LB t 

tk-cI)60 ETA*__t.G117 

7-=-1=11,4)1/0-)C1), AcNPV-C'S'D 

6,i-LIOTt..v,0-,Vi_LITEUPL-CLI±LBt+LIP60-CS')60 rff-ILU-at 

, LIFFErk, 

Loo391 [73,61EA VA-tVgt-e-,,Lt6]LVi, 3,61EA 

0BG04-A-1t4saotrAL--J--6:=L0*---J--6,t)0.--cI7)6:::L 

  OD7(A1LINtr-cM, [Pro—CE76CE'roDVInTf-t-11,*_10')I)T.ML-

--DliY-CtiMOD7A1V:.--DliY-CrATFULtODLINtrCI7)60 /•MFAt'A2(:"---310.-Ct 

, ̀acM'LlIWX—A—Y-3ML)E111/ 

[NW BGaLMtr-,-

(M'L'L*YV:_,,t6M'LoN Lo) 

(J:ktW,J WA) 

1-6BG, 

[0041] ' VA*, K-Mar, VA, Fin  ANA], KOIA-N-

(KVAA-) , K-M%371-gr, W31-71c, ±1-44 

goDVATili-4+4, Iti*-\bilf- Mit*__9;/7, 4A-v, A, 1)m, 

rinA, TT, ietgo-)1.f 

[0042] 3:Mt, MFA AR-YFBGLMt6.1L(:.1:Pro-cEcE(:_l-A 

ItLt6, MFAV(2Vt5f-:_.650-)BG6-)4M-yl-MkT, F7K3,60J-,y1-2iLo50 
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)af#1-60 

[0043] *56lE)i -,71-2ri, 

oGIZI±R-0/Ra14**_G 

Kl±"cl?)6LL7 L,v 

[00 44 ] ±.12,G1X14-aldit c%6LL73WATV9,*5613)i -A-

2oAlLATiuticOVV)- -)LL,--C, .- -044L1.-CtItt,6G1t1+0) --c( a , 13 -9'7 

*3613A ,y1-2r,:: 

• im6F9vgA, NitA*_GIA+0)7-).-c%6LL 

ffich9ATtUii \ 0

[0045] *50)Pf-71-2V,7_1t, *361,9I 2 -1M5i-ca?5(:),111/ \6LAX4, 01I iliEoPrd 

MAW(x-A-Y) , i1410, • tqffi, *CFA 

36FMt2ofgaiz-Zu-c-524Rt.--c, 

MIN 

[0046] *58F)ItArCt, —ZoPnWl'A-t6Pro—CEOZItit 

034i04i, 

VEIT-CM. *t_2#5611A17-(ii it, Ltu&1111,N6LLr,:ct-D-c-, 

Pro — CEOY`c't01 , ;,J `J, iiiixt.wLvEgtoq6FrAmEffitihtti, 

L itY)-M)11--c4)60 tit..*50)MilMt, N6LLi:19, Pro —CE 

OffittV*14L-t-c.— to 613W or) A' z-t 044--iocj, 

"iitat3''*56 F9] -,21-ffirkil-AtL6:-_- L7 

061)-CA'A-Ct7)6. 7MEFAV(tRtY*56F)I --71.--ett, JEALE/x1.112fiWilt-c% 

• EtBGOAM, if[JZVt5L- EtT1 --C 

VFW, WA, 

f-A1-6t 

VWcYPAIWAVI 

[0047] CRIl]Pro—CENA*),4)1,A0 il4JMUIJN**, c*MtIVAox/—.=-:/AfiM 

-*NATf,"1-- -n)6. 

WO 2008/004674 9 PCT/JP2007/063606 

)V1Ai#1-60 

100431 MFA-71-2U, 

[0044] V --,:-_.7K3,60J -,y1-=, _LEGLI 

20) TIRI_&ittAtr-A6)---DLU-C, o-) :-C( a , j3 

7MI'A A, atA*__Gt+o),1-F-CS')6,1- L 

[0045] 7K3,61 2 11-5f-L- 6i)(:)EH067,4M, N*Jf, 

3=6 ,,4-T4 (x — A —y) , tfRA, 73,6FA 

[0046] MFAMIAlt, ---k-onPra- A-1 -6Pro—CEOTIZZItit 

A 1A-C?)6. — 7Z0Dp"roW ---J-6 

Pro — CEOn-ctlY, 

6,I- L6tr1625--CAA-CS')60 Pro —CE 

6)MitVg-4UL- 7ZO)AWC)9:// 7Z-ZIY, 034-<-1Y, 

tr1625-CA -CS')60 '514V=1.1WAffi,---cS,) 

EtAbBGOD4M, LI) r7J- iI `C' 

M, /*WWI, ft4, RA, git, 

f#1-6t0D---c17)60 

n DMWIGO,Ak 

[0047] 11Pro - CEMA_1,411, 0) itttPE LINA.AN,  

i'frATr;t 
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[E121Pro—CEMN,Ittopi=-A37:ririv,---Cr&77,---J-121--c11)6. 

[ 3]BGPI ng/mLi: -"C".7)60 

[12141BGAillOng/mIALt-30-6±AA3MaZit7Tcta-Cb6. 

5]DS - 3GIIIW13YZA 

61EtallOng/mIAL t6±.M0_13YDaZit77,1-

7]EtAlir 1 OOng/mL Vt6_LM rai3Y0aZitTr't 

81al. _GE1±(51fiAIR) Otc.L. 0)BG0)ac'Oltfr:t "CI)60, 

9]EtaZi",:- .30-C1E111/`6‘c<N11. -c'S,D6o 

io]EtaZiLt-31, Y-c-, gaZo-A-PrAfr;--J-

0 

ilirAartopEt4:41- FTL -6-1A1+0), Boc-LGR-pNAAWrLtt6* 

AMIt (:.-Do-Cratr<i-z-li rt 

INT-MVUttINA 

[R113]aft-- 17.1-410T7- fft-V4ADE-t&PL,;(:- A1---J-6Velf- o-i0m1\/1(/) 

ra-cz* T1-'®`z M. 

R14]AfEtiv./17.b,Artoy, K*7-y7;o-DE- z:t--J--6:10,40-5mmorm 

[015]AfE±1-9,7.AA10 .** -1-(:0)E-tWAct-J-6VID, 5MODM 

16]Boc—LGR—pNALBoc-VPR-pNAXWa."-C)Ali `PL.- P*14''10D, 

144A0Et&K'CDAtAil-41.1-7_.KilTrt W7,60 

3g FA  Zel -ZI":_-_61)0)A6))fAM 

[0048] LET, FA A-1-6./LeporA'AopjFM-L- ct94q6FAN,FiA- 6,,, 

[0049] <1 >4,MFM-AV 

AKMFAMPCJ:, t7'1-1:-=. 40)Pro —CE= —V1-6010-c%60 AKMIEMAR 

0-6 )J71-•)f:::-FI931W)Pro—

CE7)=—TtAlf--CL 6010---c%6FR9 V1 .6  M2M# 

WO 2008/004674 10 PCT/JP2007/063606 

0 

21Pro — 

5DDS-

6iEtArt lOng/mL(Lt-30-61.MIWOMalVt7T,'t 

7]Et4.1100ng/mL(Lt-30-61.*WOMaVt7T,'t 

8110.tA*__Gt (5frs-tfR) Yi",:-_.Lo)BG0DarCitTj--:tA -Cl2)60

9]Etarc,:(:_,t-31/v-CAL 6c<NII.tA*__Bli 6)4ficto)MITTs;tE 

10]EtarC,;(:-t-31/v-C, 

ii]rVArto)Et4-(±Tr:-.3116-t ±,7), Boc —LGR— pNAIM:-A-1-671( 

• tt(,-=-Dli v-001-c<fatrITrl-W-cI)60 

VLA-1 -6VE 00mM 

Ril-ClifTtUf:  

tr i-LitM J ---c17)60 

[0114]ttfLtiv./17•2A11.-05 4 .A0DEt&Z(:-kt6VE 0--5mMODIEM 

"C't ir-71-1.71tM 

151WL-ti-91,,L,Alo);=-E*--FIEJ-t**_,A o--)Et L)A1-1 -6Velo— 2. 5MOD 

"Ctti-71-1.71tM ---c17)60 

161Boc—LGR— pNALBoc—VPR—pNALMLL-Cfflli -±E" .K 

M*7-f.,6)EtarC0-)RVIEN-CLIstrITr;t 

3:61fl (D)fitg 

[0048] 

[0049] < 1 > 

560J .'-Aal--61",::6750`)JVRA,g)TFM:: 

MIEJIMIA 

-CS'D60 

VAIR-J-60 

MFAtAffiAll, t7'1-)/•-----F19x0Pro-CE -F ---J-VAR---c17)60 i•MFAtAR 

FI9 X0)Pro CE — F-t6tAfflAJ G , X71` =FI9  oPro-

CE -Ftv -006400.-CI7)6FAN:_ liv-C VLIR7th- 41,t000 PE LI-Nr 

Seikagaku Corporation Exhibit 2074 - Page 74 of 125
Charles River Laboratories, Inc. v. Seikagaku Corporation

IPR2025-00440



WO 2008/004674 11 PCT/JP2007/063606 

-1&1:--1E4Ii,o)M601.17 60-WWI,DA-L6(601.1t -1&2a, 

t - <7--;:ifON010-)g-i-oDATJ-;-) 

th-MFMAEM:1L1,t,h6L•LYt, 

[0050] LL---C1'Pli J tt, DNAZI)-D-C4), RNA-C1)-O-Ctot<, 

viaa, iLtt1DNA 

5414)Z--J- 6LL73 -C;6. 

[0051] :=00t540A1.-'LL-C11, 3K1-6Pro —CEffi—K -1,--C-1/ 

Ps<RffiVilfr;tti.6; 

[0052] Lti,60)to -C1.), 5- .7°1,1, • 1-9 -75Y 91-\)1,A../V97=1-\ r,7-111 ' t6Pr 

o- CEffi=-Vttu-Cli)VATO TtL<, $7 -7'1,1, • 1-9*T':/3iVArLIEFEI 

[0053] VL.-*MFIA*- lEqltM,---I4'14t6:::Lt-c ,11,1R±iIlitacL,41-6:::.≥, 3 

fiaU9,2N/1/ •7J-07. ..AA, 

9 3i -7V17A•*/A, 

-1 1-5.X1t6 Vz-_,12,e0DXTA(L-Mti41.71-AM011074--z-VVIIL,--C, PCR 

pcRmtuyii, m 
NW_LVL-,,t9'4A 

[0054] V-L.-,--1- L1/51-)T1I-j-j,.:--FEI ' 0)Pro-CE=-F--4-61zAki Y TE (A) (c) 

[0055] (A) AOLI 4:-.Tr; 67iritNERI -Ar-t,37,s/AW=-1 --J-6DNA, 

(B) FM 14 ffiJC

t71-O:-=- Fh"oPro — CE0DiR 

(c)±.,j2,(A),Rit(B)0DNAO-41- :=LL19,1146416RNA0 

WO 2008/004674 11 PCT/JP2007/063606 

-16-1 (:-_,IE 0)VINOM) 60--<WW!I7J-- 1,6 (N0114 VAVAPEN 

100501 LL--c)EHI/ )6 ROM DNAZI)-D-Ct, RNAZI)-D-Ct.t‹, 

32TR1-6:: 

10051] L- 0-).1:5t0A-FOLL--c-vi, J( To-)t .11-1.-=-4:_FLEk--J-6Pro — 

100521 

Ps<PWP-Fr; et,6 ; 

• 92,,;1/ • 9- .7°1 1, 

• 1-1)''t':/ 1).z>,;1/ 

• 

-7`1 1, • 1-1)t -' 37 (:_FlEi IE Pr 

o )60-ffi zT-it.,v )0

[0053] 

-7` 1, • 1-

37 -7Vi, • &CA:_37 -71,17 • i=i --̀7'-(t1731"40Dt 1-

1:-=--0)  rill VQ_NfNE 

PCR 

pcR*tuyival%- mmj 

71,,E03H- VL,,t63A-iTR),Hii)6:::LV:_ti9:74A _ 

[0054] (a )5 0)Pro - CE=, --+'--J- 64M] liTpE (A) (C) 0) 

L .1:9tcTuii )0

100551 (A) POLIZ:-16-4 

(B) FNEA4 

t .11-)j.=-FIEt o-)pro-cE6-)M 

(C) L E (A) X (B) o)DNAC .--J-6,1L(:_.1:91146tii6RNA0 
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C0056] ::.riev) 112,N#-6' .L4Vc77- 41,67- ikrINEA -rts,37:,) =-11-6DNAJ 

a, 3, -7'1,17 .1-9-72- 3F V:-_FIR3K-J--6pro—CE=—F-1-6DNA--ck)60 

L0057] 

0D9vi tig 

.7°129 0-)71<rkfLtegilltkfilatffffiUL- 956 , 

-L- o)=t5 (A) o)DNArLct-o-C - 1/637 %.

J VL)tit-C4WAS-Otr,:;Fel-TOAaffikyo--CtorAft4:201/ 7)M615 6 

4-V a (B) (A) gADN.Mr_ot--5--C—

Iti -u6 ://s'N -J 

VAI*V/M1-6:=L -At,--czk)6,, Via d, ti-4:/37-14-:/2 (IL-2) GOY---urg 

MOI1rrro, 

,tVg41--6L- L7 rih -C1, 6(Science ,224 ,1431 (1984))0 :1015 to 

3,',AW•J r%ftstVAiti'VAMj 

S)6M(1)3r g -a, M-ttLa:V\g--czton 6L•Lffi 

Otlf -C1 )6 9 1.1 !,A9)1Vi-C,::.3.)''gt1,63 7:,  Al:ITY-tEt 6Y `)-

ODI 1V({*4: 9_ 4167)7160 1.1 71 Effi:::.M:b71'..1 \ ‘‘::11, 0DtAJ4 

0-ALI-vettlaR*,XN:it'sill_3 7: L.- 0)15 

tcO':/ —tt43L413tAt t_JF --e4-AL--c-06ffi, (A) GOD 

6. _L-6E0DF (B) 0-)DNALI-DT=—Fteu6 N-i 

A1711- 64.)6J-c 6c, 

[0058] f„ -34KILIINA4M:-_ 1/ La, 

Oat160073,iRn.t -A-ti)5 

;/ N-o-)Phift(L- tt2-30111, AfIL<a2-15, ot9Aftt.<l12-86-A&Trt 

WO 2008/004674 12 PCT/JP2007/063606 

[0056] FPEN-Nr 

37 -7 °1,17 .1-11:7':/ V:_FI9X1-6Pro- CE - F-1-6DNA-CI7)60 

[0057] -it.JM:__#"4--t63 7: (:_U, VL,,t9 7 

--" )F0gOLILP(-:7 -")&66-)LzatA, 42xviC/IIIL-./v46-)A- REL- 956ta , 

7)=19 6-)71KRILE6-441t-MO R,-_- 956 , 

/*1# 0,,j ttTr:tt, 

o- )6,i- L I6et,-006 0 L- 6).1:5(:r (A) 0)1DNAI:.1:-D-C ---1 ,6 -

(:-.5`qC-CM'ilSIY(:-Z-T-6)1 134 )--D-Ct -MAC:_-Dli v-ai)CV.641/ 

(B) r (A) 0-)DNAI:ct-D-C—

I tti6 iMi  

tr -d -cA, 

ti,-( 37-1:i,( 2 (IL-2) oDyig0 

NOIJI=ro, 

6(Science,224,1431(1984))0

*Fi tt -C1060 

o-ALAJEN:141ex&, 
— 3LE.N:R-t-oi-L7.)Wc4-A-u.--c-li )6 itzt itit r (A) 0DID 

Infiv4p-AVIt A 

6. _LiiEo)F (B) o)ct59;/A' IW,

tilt—t61) 6-x -CI)60 

[0058] HPAVA(:_,t-31/ v--Crftao)7---UMi 

46,171-CA'REL- U-Ct.tzli .7 --" )F06-)tTr";C, 

tcT t..<'t2 —15, stOT t.<t2-86-)tTrt 
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[0059] (B) ODNAi.Z.11-D-C="--FtL63 1t, t7'}-)P-r- OPro - cEo-yot 
0*--C6 0 Pro—CE0)Mtilt fiAsPro CE, r̂ - AIW (aat 

11/)1/— 7/1-4'.:=:,-pNA (Bo c —Leu—Gly—Arg— p 

NA)), Et, clA±RZYBIA± ti-.#- - -6.-LLVLott9 -0a)VtVilt-<6,1L 

P,-1 IYJr,:ttr-rAPro — CEr,:Attffikild, %Pro -CE, -I ryta,W, Et, 

( -:_=t9pNAffiiNfU-C<66"I-C, L- opNA0DIARVAYEI 

0 

[0060] L- L- Ftt4j Llt, #41-6to)V11Er,:afR-j-64;M:k6lia9 

L- )rt60)1A-Pro—CE, Ii_r4• W, Et, Cltl ffz.-0 

XttrPro—CE, a h . BGROGE4-Lffi+11h -M1 

1 -&XS-C7D6':=L 1/`5Q 

[0061] aPro-CEffiCE 

[0062] vt., cur (A) c lie, 4#-6' -4vz..-Tr; 41, -7---UrONEA -ir-t1N37:,/ j 

6DNALL--Clt, 

.--C*ZtIZDNAffilRIff•- 11,60 'itt.- GenBank accession No. D161657LL-CRU 

\6DNAt'VP-4-6:=Lffi-C60, 

[0063] nE(B)o rM011#- -zii:c.ff•- 4167--3.)00011Lt-23V)-61-*-÷1.<vian07----; 
)1 1J/-.7:FIEIRoDP 

011 *_-_a lI ia?, (A) op 

DNAVU< 0, -(DNA(LtLI4Vii,PDNAXaLtif o-)DNAL I-1.);/-:;:/i-tcak 

IL---F—C -f .19Y4-x\-r6DNAffiiN77,- tL6c, 

[0064] \bv4)6414AW. -( 1),7rffi): htttt,, 

I4A0/97z/..4.19,7Fffi9:5Att,toi `5 (Sambrook, J. et al., Molecular Clon 

ing A Laboratory Manual, second Edition, Cold Spring Harbor Laboratory Press (19 

89)4 ). 50%%-lvi/J-\7 ', 4x SS 

WO 2008/004674 13 PCT/JP2007/063606 

100591 (B)o)DNA(:-_,,t-o ---c- —Ftt637 :, t7'1-)1:----FI9xo)Pro—cEo)M-ft 

----J--6to).--cI7,60 Pro — CEODM't NIA-Pro — CE, WIN (VLE _Nf-t- 1- --',/ 

— —pNA (Bo c — Leu — Gly —Arg —p 

NA)), Et, C -J&(1B 

Kr.f rrA-pro—cE(:_att ptaf, APro—CE, 4i sAll_M, Et, 

C L- o)pNAo-Y*5VA- PAYGit. 

ifili 7th- ( -,:ct 40 P,{7KOLV.V(Mt'P:*1A2 V_ , et,f-:_.1, 

O 

[00601 ,-_- .1-c)EHI/ )6 rtti4-] tti(ft 6t0) -6-

• (:_Witettn). 0',J(:_Vi, L- el,66A-APro—CE, 4I',W4.1W, Et, C 1 7 RZi 

  BGRGt ±L411-6-

[0061] F&Z_ II-APro—CUCE 

VL,,t f\-olYAWV:fir)111.,.--c-, 0)7 7IKMU.-CpNA3EA 

[00621 -it., m ile, (A) o) FPE LI-Nr r-4-4 

6DNALL,--CN:, PENfr 

--C4:#7th- 416DN GenBank accession No. D161657LL-CRa 

[0063] ME (B) Cl) [Noliff-t-4 (:-_Trtt6.7AOPEN d-6 u<UU010)7 

WA, 42 N*- /fiLf:Li--:_:7---UfflANOI1A`,77, FI9x0DP 

ro—CEO)Mit 1-69:// WI J (A) o) 

DNAZ—C< lIrsADNA.(:-41AIYVDNAXVi,Itl,60)DNAL I-9 

-r -Ci-119Y-(X--J-6DNMWIITr; et,60 

[0064] v)v)D,64RWV. -(19,yFVf tii, 

0',Y. -(11),,y.VV=F t -ttn 4 -'1+ 1/ (Sambrook, J. et al., Molecular Clon 

ing A Laboratory Manual, second Edition, Cold Spring Harbor Laboratory Press (19 

89) 04J r: 50%71-iiI/2,,7'•-: , 4 X SS 
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C, 50mMHEPES (pH7. 0), 10 X Denhardt's solution, 100 1.1 

&10.--C it ---C'2 X SSC, 0. 1%SDS4 

50°C-F-CO. 1X SSC, 0. 1%SDS4AT 1'6AfW*-(~h6° 

[0065] * VALI--ca, 

His —tag, FLAG, CBP GST( 

tiL736lE tATR •t_Li12, (A 

) (B) ,zt 4461,6RNAl..)-Ar- tt,60 

[0066] *- IA  VI .dfC1--J-61*369I17411/AJ 044:Cm t)\ 

v-cri*W0111MWDIgyr_fijm1-6;=Lffi- 60

[0067] < 2 >*-M FA1,4)1/A 

*36FAI74)i-Aa, 1,411/A--cs)6.0

[006O] 4.mFAmtc,-L-Do-coDNAtt, 

[0069] 4-M FAI,-rii- (:*1, Llt,- -o)400Vgnw-c-o6lijit9 

it,6%- .A'\‘'0 cf:ffi 

44tti,cv 

[0070] (A) X( (B) ODNAj F -q•-t 

LffiiCettLiLDNAVgnttlit:/< - t, 

--<7°. -F4LoDie 

- -0-)WIttift-L-37;/, ;'wohnic MN, 

4:-/A9:7::/p'--)-ii/gEA, His-tag, FLAG, CBP 

Vifr&i /AW) , GST( '/1/5tV 

His5L(DAt 

LffiT.5-, FLAG 

WO 2008/004674 14 PCT/JP2007/063606 

C, 50mMHEPES (pH7. 0), 10 X Denhardt's solution, 100 ,u g/m1-1)-- tiA -DNA 

X SSC, 0. 1%SDS4 

50°C-F-CO. 1 X SSC, 0. 1%SDSV-gC&ni-1- 6*47 -4f 4-t60

10065] 7MIEAP-ALu-clt, ° 

evc-li61)0-) TC1/ 

-:/ .-)- )1.-go[J, His —tag, FLAG, CBP GST( 

>1/97J--:/ et,6 0 v-,-_- 756-0j4A---Mr:t_E.,32, (A 

) t(B)0)1DNA4-. 1-6,1L(,-7_191146et,6RNAt r et,60 

100661 MFAMWt, F7MI,A1,-(> ] z)\ 

[0067] < 2> 

7560J4A-F /fg-4ti,L-, 1,-(> -cI2)60 

[0068] atif,EaDdircI,60

[0069] -0D0--<ffiA 'f t4tur-c-v)61W9 

its0D*A- <107 (:_ft4tt.--c-v)6‘:_-:LM1f6t0D---att,000 

[0070] Pa F_E.7---zimlEflltAffiA(:-_ --3 -J-6 (A) XGi (B) ODDNA_I 

i•MFfl117-(ii, ( -

/-21A` 41,60

/011 

-f:/. ./ -:-/ -)-->i/fi0[1, His —tag, FLAG, CBP 

GST( >1/97]--:/ g y,f6et,60

tPI )EHI/ )6,1- FLAG 

LO)RI4-̀r :// 41:_‘'Dliv-ai -AFLAGfAi NI-Pr 4Ì -t 
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itfomm,(tf--A4) 

Ulig04--L40D MAffffi+OL71.6. 

[0071] 446 FA 

1 -Foiffi9--Ck)6. 

[0072] ‘kf t .11Jf: 7:- FE' AO)Pro - CE= - 1 --J- 61Arl*ALt.-1- 60 Luz-, 

We, (A) oDDNAVA 06**v,:• a, 'it FgO[J4-16-' 4 (::Tr; 

fit, (B) 0)1DNA)EIJ 

gUl rg--)L, t .11-J-/-7.--FIEt o-)Pro-cEog 

=-K1-6DNA)Ek*, 1-6° L- 0)DNAtt, 

Lj-t o)DNA 

LL-C11, 

6ffi, \ -rtuoJtXtEMA-1-6DNA1)1E1!06:::Lffi-C6., 

[0073] L. Oct 5/c000 17-rii-A 

[0074] :=0),I5t,000ffi4A41,6i,-(ilra, \W_L 

to 7)y-cztAA-. 17117.-01, 7) 

NPVGt, 

b611V9 \ --ct4rLiRttvr, {M_IfAcNPV- , t4=INPV (Bombyx mori 

NPV, BmNPV)4)111, tcd"C't), AcNPV-C6L-.Lffitc7- 1_,V 

[0075] 174i1,..A•c0)000)4Mt, \t-L-IpmfNml*AL--_,rtvis-

5L- Lffi-C'8.60 1-,x77--< -6)fit4t4t4r,:-Piittver, V.I __apPSC8 (7°1=1

, pFastBac , pVL1393 (77-„/ ':;. :/±) 

47)V11Tr -t,67 , t -c,t)ppsc87)Wit.-1/ 

WorYto) 1141/ 

[0076] F5,/77--‹5—VEIA \L-111mMitt4 _0- /M)44t-Liiiittitn. 

[0077] SUE (A) .R (B) o-)DNAffi%4-0-7_1,-01/ 7)445.Lattitt. Wlt, 

WO 2008/004674 15 PCT/JP2007/063606 

0 -if:-_,( 1):/ -,'/ -1--il,Loitf \-137:/ WIt, 

alVO4--L4MEI1M70/1 /1-VLt6. 

[0071] MIE1)117/1 , 0--) 17 )0 1- 6 17 (Ao-) 

1 -F6-)A9-CI)60 

[0072] t .11-1-7----FlEt o)Pro — CE= —It6tARJ EHIEd- 60 WiAtAF0LC-C, 

II IME (A) OADNAVA rgOLIZ:-16-4(:-Trti,67)RNERI tf 

9/A' WI _I —l't6DNAVE117ffct6. wiE (B) OADNAVA 

, FOOLIZ:-16-4(:_Trti,67)RNERI(Lt-30-614-t.< 

t .11-)J-=---FlEi o)Pro — CE0DM 

L- 0)DNAVi, 7c 7c Pfr 

`Z/46:=attttn )0 L- el,60)DNA 

t61)0") At 

liv-fttoD*APE LI -1 -6DNA'ct,THI/ 

[0073] :=0),,t5t000 17-ril/ (:_36,- ---j--6‘,:-:L(:_,,ti9,  

[0074] :=0"),,t5ta<VV-1-7 41,61,-(il t, 

)0

NPV7 ZT'V_,1/ NPWt, NPVLL:-C3t0. 41,61711,X-C 

MF.K9 MATAcNPV's , . (=)INIPV (Bombyx mori 

NPV, BmNPV)4 .-ffl ii AcNPv-C7)6:.": )0

[0075] — V11 

N*iTpPSC8 (7°1=1

, pFastBac pVL1393 

/=7 -Ct)pPSC87 i- t.,1/ )0

fix- O-Y ,g) EH1/ )6.1 Lt --C- 60 

[0076] MiltA*__0-)V(M)-4(:Fiitetitn). 

[0077] (A) X (B) 
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~675a T'M  

FIEIAO)Pro—CE0)7- ifORNA-LCV \67)W7), 

[0078] 1A'7-ri tt, VarViiit1-61*MOIMM]o)NZMET-j-6LLffi-e , z)\ 

v-ctt*-56IEA ft4 

[0079] < 3 >*MFAAFin 

*-f6 7MIEIJII,-(A,Vg44-1-641111g-cI)60, 

[0080] F*Mmi,-(ii/Aj giR,0.-)569- 60 

[0081] LL-C;111/ 6FfWil& tt, 

FEIV)Pro-CE734M1-6:=Lffi-C;61.),7Y-Cl2)4 

dfto. •tt:-...g.t:FIEr 31E 

sf9PHaVRITJ--c-4--6:=L7 --c6. 

[0082] 4,3'6FAI -rft,N$CLIgi -t6t -'-ittt,W,Ii3.Rti-t,ton)ffi, f-9ad1,4,1,AL 

04:-43f IA, * 

*M 17 ii/A ti-,%<-7VInz-..1g4 

- --0)Af2Mt.t1A0D—VLIU, *11'0D 

[0083] 4,MIENFIEJ:, 

[0084] VQ_dfsCrt--4-6AKMOI rAst4,-A)14-1-6:_-_- Lffi-e60 

[0085] < 4 > *5EFIA 

*MIA tOffitlt , *MPMAVAt.li t -q- )t. AoPr 

O- CE Iv 1-6 V)Pro—CEO)lalt-C' 

k6. 

[0086] F*3ER-reni WiriE(DiPW7)6. 

[0087] *MA ):W-Ct41*--cMUM0)PPLI-\'3, 

-c4)6gfil Egi-3L/vit.V4t..FL4(7)17Z-gr-ts'Ildt—n')6. 

WO 2008/004674 16 PCT/JP2007/063606 

100781 3,6 1,A,,-(>1 t, 

[0079] <3> 

100801 

100811 L- L---(;),H06FaCi 56FP, 

100821 MFA17.-rii- aiTEJ,v:_.-f t.6), At4,#(-,:_lvz4„,7,-,,,,,„, f11 J11,4,1,L 

[0083] MFMEICN:, t7'1-)/•=-FIEIXODPro - CE lt* -1 -6tEjJ 1 -6',7_L6, L. 41, 

[0084] VQ_ Uf:C7E---J--6/•M 

W651 <4> 73,6Fij]/*&V( 

3,6FA/*&-Vt, 

M 'MOIL)] 6-)11,450S(:AMt6L- z)\ 

M ',AMC 

3,6 FAhElli t, 7K560]1,-(; Vg4t6hElln-cI)60 

gif-20DiE9-cI'D60 

o — CEf .sZ --J-61.fli <L,t)- rtf, FLE;ko)Pro—CE0)1AV(A-C 

[0086] 

100871 MA TFmctA{A---cI)VoC6-)PPL-6 , TFMCitf 

5 

Seikagaku Corporation Exhibit 2074 - Page 80 of 125
Charles River Laboratories, Inc. v. Seikagaku Corporation

IPR2025-00440



WO 2008/004674 17 PCT/JP2007/063606 

Witt] Ltt, 7M-W4f (**00)±.1*) , tf,L-r*A-1,1t.gfln 

alaNil.gi-i ii.f:Mtfi• t47),603315'643,z•g 

0 

[0088] (tattfl   Y , Aq6FAANeffit.Wu, FIEIV)pro 

—cEffi&I-I,613R91,-,:siiv-c*v,:_pji i-t,--r, 

tfA0DRPILU-Cl'120-4otflIVATr;t6 

[0089] 4q6 cginopviErva), )1406*56MdliV)I, )TM--4-6Pro—CE01gi, 

[0090] t.WIttofiffitcrCr--c-

[0091] N*JX, Pro —CEffi, tflit (tfAiVo_EM r13(:3)16416W4'Ito)=5S-cgl 

titPro —CE7AM 

(114Mi`rt) 0))5fil-czgi*tiZi** 

\6)J , 

a52 / 9s:/ /A, -NWAAVA40)*E11g04-4V:=1 AN-A-itAIJTElit% 

[0092] 4,MIEflItf -tikt, 

"Ct„t1/ 0 

T5—E-WA-04(fg3-AM-1) -c;b-D-Ct, 54-E t.AINW?)-D-C1).t‹, Pro —C 

EgAVI 

[0093] xf11,4 itLI....-c 14/12M<it -Lri, M*.IXR ' ta 7 
PPI-OWt, 

i3kAC't 1=2-q1•1-57-( —̀, 

a)v7i(o34,3, Li-L6offag-J, 

WO 2008/004674 17 PCT/JP2007/063606 

* M-VfzsoD_EA) , 

11: hEICC,7-F-1/iiitIM •.E.t/4760)3N/6 .f0W /4 _,*-, -t-61FA .--c17)6 

W681 /* IV -A-4 (tqt-\bttl-**1+/- '- ) 

AZSTR.--J-6L- L -c;60 N*Jf, tfi- 6)i_EfILU-at2o—ziotflIVATr.-J-6 

[0089] MIMEIll'El6)1A-ErVitt), ) )67MFM[Envt-, y-Rv1-6Pro—CE0)1A- Z, 

[0090] o-)Pro —CEV. --J-6Vt, li lttoDfit0(:_V -C 

[00911 N*Jf, Pro-CE , tfert- (fa*A6)±_ill) 7V -dlto))=FPL-C&/*

V:. Pro — 

W (:_3N/6t1,6 Alc4"tioDFM, 0DRC---c*/*

NMAVIM140irarg04--LV:-t6TEllM, M- FA-tiAlJTEI1M 

[0092] MIEA -̀t - /AN:, 

0 - CEV -

T-'54-E tM11,4(%3M114) --(I'D-D-C1), Pro - C 

EC)/1 1A 

[0093] gli4V(LU-CALM(:_Vi, ( 4-z)5N-00-t-1,91,JAI'4(-

1/4 1/6'lli , 1/4141:d 
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[0094] gi'1,71.z..-3:/A'N -ffi s Pro — CE76t4Atl.,"Ct/ \67)W7), FlEiA0DP 

ro 67 a ) \ 41, 

avrAltv,A, Pro -CaLlt#M4:WrAZrif*VERLYtti,=- 3T;"irt 

[0095] *-RIEAV(t,:chtaf, Pro — 

[0096] < 5 >* A 

*36FA 3MIgi'Ar,::19143E, i-L6Pro-CE-CS)6. 

[0097] F* -R tAViti \-CVt, MilEDIP-CS)6. 

[0098] *36FA TiiI-J-6*5611A 14VLJEH06,1- L7P- 6. 

[0099] <6>* Vf 1 

*36F 14't, -C, *MPAL--; ANz.-0[Eta 

t-Oht1-6,-LL L':,1(9 Pro — CECE 

p-inwAK *30A#A7,6CE,0) rLf*PAM-,[1 +MLt,.--c, 

MI-4V-P=POEtorAWFf.5,:-_LW0L--J-6, Eto)V,:v tdt Wtlk-czb6. 

Coloo] F4-5PAFI**J \ -Ca, 

[0101] #4:1-6ta)ffill -LVW1-64titUl.11)6PJB 

[0102] V1 -es :::- Aii MPArl**, Et#M1-6t_61)0)+APAls-1-ROFEtLt00-6:::L 

Pro — CECE --V ffiql 

L.':4-Vit1-6*0(.:17)61i119 Y-C44:13Atty-r, VifIzs ct< 

Pro— cErt.,<a, EtLmk-I--6-:=LvL-ct Pro — CE CEt:/X•Nt -q-6MttlEN 

rEtL At-j-6 

o 

61/ \aPro—CEVOt -A—Ct=tli \ o

[0103] Vc_.*36R)MAl li Y-C, rEtLT-01N1-6:=LVLot9Pro—CECM:VA-t6 

FM'IttCIA÷L4Ott6LLLII9P 

ro —CECECLVA --q-6Fg.tt -36&,1-6-t9;77°1=r7-7- - fili$R1 J, EtO, 

WO 2008/004674 18 PCT/JP2007/063606 

[0094] 41,1"-:_31 // Z„ -7 , Pro —CE7 4)Att -C-1/ F19 0`)P 

t)'" Er wo-y /'WEN, 

3H-1 , avrAmm Pro-CE  L-*R-

[0095] MFAV( (:_ctet,T, Pro — CEODaistVg44C-Cli )69// 

[0096] <5>*mq A 

MFA 56FAIAV(A(:-.1:91145Ei tti6Pro — cE-CI)60 

[0097] 

[0098] *M 

[0099] < 6> 

mlEA/*&-v( i 

/a371 -1- 671K560MAl i-i---'(:)EH06,1- L -C60 

Et t6L - Y)MARf-f-04(:_t-31/v-C, MFA ARZYFEtL 

NAKI*J J=V4-- , MO] *7 CE-01_14v:05 

7V--,444 Et0D15M W17 .--cI7)60 

[0100] FiMFA ale,01ffiircI7)60 

[0101] 

4:#(:-FAZtlicn )0 

[0102] f11z.G , :‘::tt MO] *, EtVtThrZt_61-)0DRRIAT4R -CYFEtLIOtt6:=L 

(:-Mt---J- 64tC:17)6FJB(:_ -30--C*(:_FRZerr, 

Pro — CEVU< EtLMk-J--6:=Lr:INDro—CECE(:_4 4 -- 6M-It fM, 

L-et,(:_np--,EFEtLtot--J-6 
L- L(l.".1:9Pro—CECEr:VA -6attMfAt6 -t 1):/ .7)=2."---7- -ellijiEfAj 

6L) tPro 

[0103] FEtLMt6L- Lr,:c1:Pro—cEcE(:_l-A-q -6 

rOttICI1 LtOk--J- 6,1- ( -LI9P 

Rzy, 
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[01041 FfNitticIA±Lt-Mitl-6::LiLcti9pro—cEcm:M*-q-6g-t1 

ff-tl,< FliV)BLH-RU 

7R[0144*_BIA±- S)60 

[01051 *-56FAV/r-c)Egii i-L,61-c1Xl±ia-orBlxlq-] 

-31/ v-c414V,7-Wit-̂ 4-Ltn 0 -10)371-1=--, 5-.71,1, •1,9.71;/5A, !J 

Al l'A • * 297 ' -7'1,1 A•* -jAR .C -'7°1,1,A • 171Yv 2-03 1, Yo-ANT 

E14-0_13, BE14-0_1n` - Lt-c; , 

6. XMoclxl+, 

BIA±DFC3W146,--_ 

41.44*_ 

6E [W!Laim--cb60)--cz 

, j-L60Dgem(1-E--1, { --ot -ViM7.13jiZtIzt 

c**,:iiis —Tag ivt)J1=11.tc..C 

N+0") 

151 ULL- 461_ 3(— (Factor C/pPSC8)DNAL _1711,-01, 

(AcNPV) 

Pdao

-ctc414-c c, 

Wttu--c- 319, tk3t--J-6.Af-91R:VA--

\6. v-COOLI 1-6-15a311 -0-)tlIMOIJ 7Tit., gEN 

), L- J-L or)1N+041;-),-4*_1 ViMAMENSM:. 

±12,036C 

!/_;tiocIt14-0-)AMOULN0114 1-6r-i5LttAtoi-LitA 

ENERI -41-6&EgER-ck-D-C, -41ALE-5. 1,41Latt,637:/AWfficlX1 - . 

ttBItl+4Kw-Air),PA1-6/0071-c,*461E)I -sv \ --CMLN6LL7 Mt.CIX14-LB 

A---eS)4-141"74- -f_31A'44-L6LL6--cS?)60 

WO 2008/004674 19 PCT/JP2007/063606 

[0104] 

/XtEit*__Bt ± -cI)60 

[01051 3:61,AV( 1-C)Ao6ti,6[Ct +1R-Y[Bli _I 

N*Jf, • 1,9 9 

• 1)/R -cY9-.7°1 1, • 1=2 '--i'-rti,Yo-)1, Y-f 

Bt +1W13. )EHI/)6,1- Lt -C , NitA*__Ct ±VEljv 

6. JAo-)c t UPL-Cl 'I X 

-4RO'V.0AVAf 017, B117 0)0J3W46:: 

7Vi, • 1 / --f-'--rt 1,Y FI9 _ 0)McIIH-V:5(1---J-67AOPEN7 ,0--c17)60)--c; 

c/DC:His-TagVAAILitc 

itittiVAPEN -  hkL, 1-,--:/77---<31-(PaapPSC8, 

T464-0 -:.3:M3 7— (Factor C/pPSC8)DNAL -.,..i:ii,,rii. 

iMrifit6:::.L(:_,I-5-COM-C60 BEH-b:-Dv Y-Ct NtIoDt • 

VATr; et,-006. Ba y ( -:--Dvv--c-goj4-16-15viiif+6-)fl.MOLI Trt., POLI 

4 1-6-16 ) , L- et,6o)t 

  v-C, ±,1-26)7K560J  

o)c 11 6-)f1,41.NERILNERI4-6-15 

C, t 

+7 ,7)/f/FJEHA t6WEEL-C, t +LB 

±-cI)91146L-LVi, 
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C01061 i,4 -,s(Vir03 '- -.6A•ftLt.,---c-ct, Fli.MFEE06(aZopilLu--c-ftii#1-L6) 

MI879- 0A-c, -t9:/7°1 •-t' 

7 -- vagVI*0)&iflifLEttYcEo&Z, F9M-L-38&56p:_i95, ATtlX tt—V) 

Vliaffit t,6L- LL, 7,1,t9±M)X / 1) 17 , v 11 1) 

771/t11 )X t 11 1,A4) 

[0107] *-MI,Atlt-L-30.-Ctt, *5EFAi; A, 

LI±RZMLIA*IBIt1÷O.7- J,M- -q-6,=Lffiot9 Ui/ \ c, 

[0108] *FAVW-C)Egio6F)3 ^—iakt-,;]Lt, o)aZo-)[1. Jh'LU/.Rj [2. ]Q)

1/5; 

1. "--(-t-H -L- Etffi)JIV-)6L, .-54-t-14V4A --4-6CIA4-(Etaktlx14-, 

X123, 000) ffiattfEtt„ 000) 

M-tV,NBIZI±ItPro — CE OH -

000) VA-AfLt...-CCE JAU, CEN:=7*..1=O:/(itETI3r:, , 3±* 

19, 723) 0-X;i1,7-f "C*14tht_i 1,- 7 °1A10)*VATR, ttobt -J• • •Arg 

" — Thr".  • - 0)$1 • •Arg46 —Gly". • • 0)IV — Thr".  • •Arg"  — 

OH-C'. 28RX) 

\5—igoDwz:, 

2. "--(-t—HLBGVil:Ib6L, • • —14 6`.

Misitl.Gw-ffi Pro — CE V -MilLucE:_vAu, 

-C4riat41,717.)1,-7°I*)(t4SIFR I3JIZ7icif4l.., 

LO5- 116)&Z. 

[0109] 

-t9v °I=2-7-7 -ffz.UPro — CE) L -1/ 

`, [1. ] CKIP, BIA+EWPro 

12. i -caGffff-auPro-CE(DLL-11\5. 

[0110] 'it-calt --J-6Vhf9M6,t)t)46„t5 7q6FIA t't tz:JA 

fratt*MIEIJI  

WO 2008/004674 20 PCT/JP2007/063606 

101061 EIEJ-i-* .77.:ViVM -W,k-ftL1.---c-N:, .Etare46(&Zoilh'Ll.--cfAi tt6) 

ZVN:t<, hEIC79-0 D-A-C, 

7 -- 445Ki*oAM'IstfLE CE0DW:r 179m:_a 6-1-)67--:_ 61), 

7;14J9±`A .)4 .,‹99 

[0107] MFAV( 1(,-7-t-3vv-c- vi, MFA A, latA*__C 

±RZYINItA*__Bli 6),17L tti(f -q-6,1- )0

[0108] FAh[14, -C)A06rt — i -arc]Lt, ;(Jzo)api,:o)ri. _otzi/xvv-2. J 6),IL 

)5; 

1. -54-t - 1-(:-EtV111,06L, ±(Eta'kltli , 

+123, 000) vg-ttinti„ /* t..f-:_.att)=1!ct+Bt±(3.+IA-64, 000) 

0)4ZSYR IR7th—AKATI.,--CFAstitt.B - itJAU, Mit31 1B -N:Pro - CE 

1 54, 000) FAstif LUZ-GEV:A..1'AL, 

19, 723) 0) .:;1 1,7-(1erf\-t .--Mi441,t_il,- 71V)-4-efil7R , 

is-
Thr". • .0) rIPI -CY. • •Arg46— Gly4 7 * • r rIEll — Thr". • •Arg46 -

0H-C tl,6'/<7° C (.7A028RX) 

2. 74 .-t — HLBGViV'D6L, 

tifneL, 

11/7-(Terf\-1 .--Mi441:itil/ - 7 °1 0"-)-4-ZfiviTFJT-Z7017A.„ 

Lii)5- 316-)arco 

[01091 
Bt ±RZYPro-CE)0):=L V) 

`, 1. j-ctct Bt ±RZYPro- CDal- L 

)1/ ), [2. f -aiGt ±RZYPro-CE6):=L050

[0110] 7K56FAV( i(-LJEUv6et,631-f±1:4*--0',J 

(LT46ttif-L-M1 N*if MIEA A, 
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OCIZI÷NCY9.1-v1, •;f97.1,, F19 

[0111] it•MIEAt" 11t, MIT I-1.UEP1/)6:ILL.tt9, 

6. 

[0112] < >*-MIEA-71-1. 

LAKVIA -71-1 ARTY FEtL4VA1-6-:=L ,":•:‘,t9Pro—CECECL 

LIANA T2,1-

LMtt • 5it.- 615oEtop*Ie --71,--e7,6. 

[0113] Y-crt, gifiEL;k3A9-CII)60 

[0114] 6"L", 

'T691-6't9Vji=r5---7 --M6V(*i tTt U<Vt, 

/X6 *flA_B 

[0115] ttz_-*MITI -‘y1-1tt, 

[0116] 4,561EA-71-itt, 

Sao 

[0117] AKMIEA-71-1--e)El v) Iii6, FCIZI±J. FBKH-JAUFt —i&Z_140-)ffltifro) 

rkl*41j:*30Mt-M1-C)1110641.6t0LPI::60 alEutt-t5vL-, *wmt.

\6AA4, ±pEoD a W,6•AW(X-A-Y), gitie 

, UM, 4-3flEA-71-1 ,1•119n4-)4i,6*MIE)It-

[o118] <8>*MIEIJM2 

BGVAKI-6t-L650-YORM44:_ tiv--C, *-5EFA#A, aty 

y .=.;,/-924 

*WAF[IA73 ' 

li-A-Wsi-LPg)BG(T) 

BG,o-AmV(A---ck6c, 

[0119] 1-*MFA J 

WO 2008/004674 21 PCT/JP2007/063606 

101111 MFAt- /A1N:, &37E-J-6 

101121 <7> 'f'1 

7K3,60J ARZYFEtLtOt6.1- L(:_INDro - 

AlA 6att3=6f_At6-t :77°i=i-T.7--egi,IEPKi 

[0113] [73,61,A AJ 

[01141 rOtt.cli LMk-J-6.1 Pro-CE CE 

;k6-)B11  7 Rzi 

± -cI)60 

MIEflJ ,y1-Rt, 

60 

MIEflIt- /Ai(:_g-- v)---c- tt3V-h'

MIEfl1-71-1.-c)EHo64-L6, 

rt.W4N:MIEflJ)7 1.-c),Hio4-L6toLhAl:7)60 MEL,L,t5(:-_,  

61.--4414, ±.7,E0Di4;- acM'LlIN (x -A -Y) , fiin 

, rrifRO, L-,,ti91=Thtt6 MR)lt-

[0118]  <8>3,6Fijm(2 

560MA2Vi, BG4 73,6FiA Rzy 

7K560] A76 

AMitIVFOLC-C, Wi-OC-04+0-)BG0) 

BGo-)4MV(k-cI)60

[0119] mq (:-Dvv-al, gif---26)A9—c;Mo 
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C0120] 4,RIEAt-Mat, 

M1--6-t9:,7°1 7- .- 1AVf*J7), t'11-1:=--t3KOG111±a/Xttgl.fA_G 

[0121] *36FAV(A 2-en/ IGN±i La- -0*Vg441;--c-o6KII9 

1:2 s'-5 7 — --C 9,114k.XMoGN±P_-*Oli/N6:Lt-- , 

4141.GIN±),111, )6,1- Lt)--(60 ‘ittAliTilzfriKoGNIql:TAL-Ctt, GC I+7J a 

)6; / ,:w-c;s0t9, 

[0122] ‘ -er, )T11-)f--=-FIl • OGIA+O a -1)-1, --=-- 1-=-11--6DNAJElig-1-60 

rADNALL-caf-AJIGenBank accession No.166 22LL.--cati, -cv 6DNA7 

(g0[14 1-6-17:7-:-;) go[itt, gum 18) 0 :=0)DNABamHI/Hind 

ra*tticE&Tv, Nru LN I4\r- — 

:/&ZVr=r5. JM109UFW L, JMUfil 

*V 14. 

(G111±— a /pPSC8)DNALA' --v-171 '74/1/ (AcNPV)DNA -Sf9AlliE 

:=0)tftlInoD_Lig.t914tlit.174/1/XONVL1_, 

tRi L- 0"),74/1/_zifIexpres 

:_ctt9_Ei-0:133.L&AP_133.Vr141 16.0 `:_-_11, 0Dral-3 ,I9GIZI -or) a 

tt., a -1)-i-n-:-----'71-V146tM7- -34t6 

, 1E1106DNA)T11- -/:=FIEIToGItH-0 

LLL.t91416L- L7 6. 'it:, 3 • -•-=--,y1- =-11-6DNALt..--at, OUJIGenB 

ank accession No.16623 (gOEJ '1 -16-19) 

WEN (6011 -161-20)1y1,1E11-1-6:=Lffi-e6o Noq 

I-6-16L17 

7361EMiL-31, \ -CALN6L- Lffi 

rifigt.GIX1+-k9,1146,'LL 

WO 2008/004674 22 PCT/JP2007/063606 

[0120] MIEAt.(Aat, FBGLIOtt6:=LVLI9Pro-CECELVA .-- --6M-ftM 

11,1-6.-t9 FI lx0`)G-11H-EzZiVUfflIA_G 

[0121] 7 1' 2-C')E111/ [G 

N*jf, zifiC)t .11-1.=. 6)1/ --relAr,7- NEI 

±ITT3.VE111/ 

att*__Gt ±VEHI/ )6,1- Lt)--C- .6. VLIMITA*...{7KO)G11 (LTAL-"Clt, G 1 7 ffi‘ a 

141U-CTRODTPIR- IA -C'60 

[0122] t .11-1.=-FIEI ODGLI  7 OD a -9-.1--=---'Yl*---1t6DNAVEIlle:t6. 

IIADNALC-C-ViN*jfGenBank accession No.16622LC-CW -1,-CL)6DNA 

NTT,' 4/1,6 (go[j r 17: 7'--Zik6601Vi, NEA4-16-1 8) 0 o)DNABamHI/Hind I 

IrCtUIL, itil'701-tr -PEN7A`-itl,6DNA1*-hh" 171V1-60 

Nru 

JM109TWUPAL, JAWUPA 

i*V46. Itit1±. (X01*-hh"740-SeLILT.7', Ftn441-60 iNtReLLM11, 

a /pPSC8) (AcNPV) DNASf9hEIC 

- -0`)/f.C Ott-VV-z-OD_E2-(Ct04` 4It.17/1,4zs ip—g,fLl., 

Migt6. 0D17 /1, 4zs expres 

6,":_- L7 -C. 60 VLRIL , a 1̀}'7 -:-----‘A-V4617F(A -311-6 

, 6DNAt11-1-=--- NEI 6-)G11 0) i3 

MiTGenB 

ank accession No.16623 (go[j 

Rfiou (fiou4 '-6-20)tA)Ellt6L- goq 

4 16-16 17 ViR 

eli6/ T.4-7GrIl 7K;1:0-AVEIIA 7K560] (L. -31/v-C)Eljii 

r7fILIVGt ±-CI)91146,1LVi, 
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-2-1T ° 949kilEIEID-V4CIPal gVgEriaivr÷IMoislr9k AEIE(t)-3-14- Eid4i-* [MO] 

"2-/T [T JO] 

°kirmli164%cqz:Scgt)--(-tco-PY19- Ertl 

fiaR05-4SW-T1- IFtW.10- 1YloSi4T-V-.1qRW-gt+co- - '.11Rc--ca,f% 

z'Mi4(izWiog-14-VidW* '6)W-Na4-2I9WRz-2,SciTa-iT, Wrfil4I÷lylo_fg [OE TO] 0] 

70kffiffVYAaW*IYI-Do 

[6zT 

°SciTt).-61 02,111t [8310] 

  1/4S4-.RSAI R 

72)HOHO — alcI64-2)R-2.S4-4W-DEIja tilErOi 

z-14-VEIW*<6> [zz-ro] 

[93101 

°Scft)--,:lho9, 9k1Wt).-IT4Eriai*T,M4cogLZWED I-

l-fant-4ti_l 1/4 ra4f] S1490E4t)--MgErai* [93101 

°k 

T ..-- 14 Tco ITIS*V '>T90-klElif c,09z—ValW*ITIQ)+1*D- Wr+ 

Eraf4( ':MILARTvigEroi*:]/T. °k4-1TiOTWR72- :#4f -(-tco-E 

Elo- Wkrur6c2W :-,,,ErdRi*.1-1 /7:i0y1N.1-4ti'VgVg[rd41*-7-1.T. [tzio] 

W --C4)-W( c.0 ',IV(Wit(,ti.L 'NT 'v >I

'46?-2-,ISciRC-2Itir Ed _r11_1N(D200W),T,I,RVR(D*141WA--L-....47=10 4- 

, ;(1gri-lcofliN.:t-4t(9zR>*<-2 'ta4ca —(LREIt 

Ri*cio VNIIIIItcoY4SciT)gR {HMTW 'VD-P-1R 7iVS- r(V/1, ,_.).t_1.**+ [Eg-Lc)] 

909£90/LOOZWIDd CZ 17L9t00/800Z OM 

WO 2008/004674 23 PCT/JP2007/063606 

[0123] .Etare46(MfiohEllik'-i3ODvAL 

hEIC71)—o)7-7;--c, 

-ti):/7°--7,—.-VIINKI*0DAFA-tifLa-cYcEo&RmLIke)671-:.6t), 

7)14J9±`A, 7)14J9.)Atgo-)1X-(7J--:/ 

c‘f6et,60 

[0124] V-:_7K560MA2vi, AR-01114G 

+or ),17,-;EtP-----6.1-L7 stOTt..00V--,77KMFAV(iLINTC-L.- 7Kmq ALE 

tA*__G R6FlErk6-) 

[01251 MFAV(2-c)Ao6ti,6F;FtP--

6-)JEHfigg-)7,40W‘i7MFAV(1-C)EH06ti,6to-)L 

[0126] MBA 26 ,a3710-) MFA-,y1-2(-L-f-LEut6L-L7--c60 

[01271 < 9 >iMIEA-,71-2 

  IEJJ-yl-at, /MIEflJ *R-Or BGLIOtt —CE CEb~

  IEfl D7A2F1-51-L-_&30DBGoDfft-,A,.--cI7,60 

[01281 MFA ale,0169--cI7)60 

[0129] 

[0130] iMIEA71-2o)1Jat4T-3g71,, 

PL06)---DLC-c, 

Trt6L-L--(60 VA-A, MI5JPhy1-2(-L-fti'V-i,6t--1.-apj:;//mL 

7:61,A A, latA*__Gt ±o),17,--CS'D6L-LIOTuv 

[0131] 

[0132] MFA-,y1-2--(;)EHo6ti,6FG117]Vi7K560MA2LPIA-c;),1106ti,60 

, ‘i7K56o]vrAi--c;)EHI/)6ti,61_,o)L 
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P112-741* -- )1106. tit, KEELft.t54:, 4-MIE 2V-71•5k_61AL- )El!v)61,-4A%, 

_Eii-Eof\-A3&Lxw (X NA V, AIRA, AV, t'11-1•=-- 0D 

ZikVI 

[0133] 

[0134] IVA{MilMt*FiliPA-111v \k.pro—cE0D4A4, 

6011# -1&3-CTri't6cDNA 30)1^-1125` (E011#1-6`.  --c77-•- h6ttMEW)c* 

—TagRAilputt. -ct,o) (1-Loi 4-4 4-TAKP44_4i):F5.1_,I3:t3y -givtfLP4_4

Y$f- 4L44.-Jc44-13A -ollf-144-ii)fr-ufil-)0)-*IEEIat4±It9A-.4- tutto

OcDNAtt, RILIEO P3M2Vz_12,00)tM-CaMiUt:-260).--CI)60 ) 

77—'‹ — (pPSCB) 

(PC/pPSC8)DNAL .=-171=11,4)1,..7(AcNPV)DNA 

Sf9itallE A7

fEL, ItgiCito 

•rn:/AtORL-tt. ,1416iIiti74)1/Aillrit iMli expresSF-F (Rama ; 7.1=r-t -c/ 

•-i) --4.=V7 (Protein Science) UN) (7=8 

1;kT, Lti,66,-)A-7--,77.0-nvoomt -60 

[01351 1. 56-m--<5 - 0-)4,4 

0. 2mL(9)-9--:/7./1- -. .-7'LPC/pUC118(20ng/,u g)1 g. L, 2. 5mM dNTP 

12 u L, KOD buffer #15 a L, 25mM IME`e -*':/1,./-Ni540 2 IL L PC -F, PC —

R R (4pmol/ L) -1-1/fl-1. 2. 5 ,u L, KOD DNA polymerase ( kifiMiN) 1 u L& 

-YtAfki- R71(  24,u LVNI*IPAM , PCRfts-DPL'_-. 

,u LLUL,, 146httpcRattr,:100mM 

ATP 1 g L, 10 X Buffer 1 µ LROT4Polynucleotide Kinase (37t7A.-,(7J-44 

O UJIa37°C-C303YrIV-.v-'<-1-1..ito PCRgtOTIN*, Sma 

pPSC12LNI4'i'L, E.coli JM109 

)fMt-t4'f*(PC/pPSC12) PC/pPSC12Xba I/Bg1 

WO 2008/004674 24 PCT/JP2007/063606 

MIEL,f-:_,,t5(:_, 

Pa ±.7---Zof \t- acM'LMW(x — A — Y), NAV, Aikers, 

/M0J -‘y1-2(:-_-Mr11-)41,6 MFAt20DAttCLZ1:---ciNtRL,---c, 

101331 J -F, 560JA10.1(-LI9K-rf Oi r,:_frAFAt6. 

[0134]  'i'LT.Pro—CE0DWA, 

NEX-4 -16-3-C 6cDNA(PEN-A--16 -̀301-1125 -c - tt6tEINO1o)c 

t61:-His — TagPE [Iv1-)inuitt 0 -011 4-4 4-I3AK- 4-fF5PLI3A3H-OilrEJLit'(L* 

57`Nr (ma, R. L)44--)4--e13)'#A- -1 -44-e1):F50-L,-ik) t  ItZ -4±,Ii9 es, 4-Lit 0

OcDNAU, mr--,E04-ri4r--,- 3za2v:rie,a0))7 .--CNNUitto---c17)60 
77-- /< '— (pPsc8)(:_31 1 U, 

iNtRtLitMlY, (PC/pPSC8) DNAL/ -171=11,4i1, (AcNPV) DNA 

T46ttif-L- i,-(>1-APLUCexpresSF -F mine ; 7°1=2, --.4;/ 

(Protein Science)UN) 

fkto -M*Vt-Df -L- 0 

[01351 1. 56M'' ''--6-)f /4 

0. 2mL0)4)-- ./7°,1 --.=_-.1r:PC/p1J-C1 18 (20ng/ u g)1 u L, 2. 5mM dNTP 

1 2,u L, KOD buffer #15 ,u L, 25mM f_CL.- -t-,-,/1,.A'r4A 2,u L, PC —F, PC —

R R (4pmol/ ,u 2. 5,u L, KOD DNA polymerase (*40'fiti4) 1 u L& 

-cYANUI-L.- K71( 24,u L0J11*__1=-*U, PCRV'T-DL0 A 0',Y)11/1 7 &Aitt,6 $  

,u LLU-L- 0 f'46W-L- PcRiVitr:100mM 

ATP 1 ,u L, 10 X Buffer 1 u LECOT4Polynucleotide Kinase (37)T,-/-(71- 4A± 

4) PCRi Sma 

pPSC1 2e1-9&11.,, E.coli JM109 

X.WC.A/1 (PC/pPSC12)V4ito PC/pPSC1 I/Bg1 II C 
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C8e.RPrU, E.coli JM109V5 

L.)7FWCTAI*V4t... 47-T)-4X(1)W fitight:175 11-11041., 

Sz.ZMBI Pris 

m Big Dye Terminator Cycle Sequencing Kit Ver.3(Applied Biosystems'f±)VCA 

MCLII t -zi-.x.V.1)--ABI Prism 310 Genetic Analyzer(Applied Biosystems 

WV)Vg Lit°

gER4 &-ri 5: PC -F 

: PC -R 

gEm14-r&-7:PSC2 
MER1t-g-8:PSC4 

goij4-r&i 9: PC 453/472-F 

6E 1.1# -g-10: PC 683/664-R 

[0136] i i4J1,11±0)4AffifittEtLk_ l=t- .:4 -, 50,u g/mL0D7:, ./9:rA111_00m 

LoDLBtftri-M`VAL, 30°C —C—Wit Lito WilLitftf*E11,L, Plasmid Midi K 

it (QIAGE1\1±11) 0) -- --- -7114:-Ito—C.7 °." NUito 

[0137] 2. 

25 cm27 ." -..A '/ 1. 0X 106MODSf9V1nr'1, Pro —CE

AVg4qt636%/ 3I- 2. 3 ,u g, Linear AcNPV DNA 85nga-OQIPOFECTIN Re 

agent ((,,('/ 1-1=1,;.=:/)Invitrogen1±T4) 5 it L , P rfnMSf-900IIttit ( (,(:/ 

InvitrogeO±N) 200 bt L)71:1*_"1::: 0 28Oc--c'6Flirati-re*, AL--,voiffi5 

6v,_-_28°C-C'5 ILI It **IA 

[01381 3. alA*.),-rii-Amt,fL 
latt*_1,-(A/AMMErt, 

9-C17)60 

[0139] 2. 0 X 1066MOSf9*Mil=f160mmOrY,/-r-1,(Lf , 28°C-nEr4rimitla-U-C 

- 90 Olltf, 

WO 2008/004674 25 PCT/JP2007/063606 

T4641,LIV# FIrI * -CtUlt.jtpPS 

C8e1-1M- , E.coli JM1090F 

WUPAL, TWUPAI*V141-:.0 A itii,J.1 - (Xolh ftilEtLILT.7 10AT44L„ 

Pris 

m Big Dye Terminator Cycle Sequencing Kit Ver.3(Applied Biosystems±)VAL-, 

( :-U 1-',/— ;./-1)---ABI Prism 310 Genetic Analyzer(Applied Biosystems 

±)V1EUt.f:_o 7-54- -N011 60[1 6-)NEA4 5 ,̂106:= `-° 

NO114 -5:PC-F 

NO11416-6:PC-R 

fiEA4r-6-7:PSC2 

fiEA4r-6-8:PSC4 

fi0114-'6-9 : PC 453/472-F 

NOIlfrt-10 : PC 683/664-R 

[0136] A 50,u g/mL07:/t°-:/1)::/ - ,12100m 

L0DLBtf;-tt(:_trrnt, 30°C-C—om*ut.. imm-Lt L, Plasmid Midi K 

it (QIAGENaN) 

[0137] 2. 

25 cm27 =(:_ltli itl_. OX 106MOSf9hEIC(:, Pro —CE —F---j--.6cDN 

A'%M.t-63:M,-/‹. 37-2. 3 u g, Linear AcNPV DNA 85nga-CYLIPOFECTIN Re 

agent ((,-(:/ j-i ,;. .;/)Invitrogerati4) 5 rfn  MSf-900Iala-ft ((,(:/ 

t'l-i=i-:;. ./)Invitroger-aN) 200 g 28°C-C6 Rol tfi-V/IM5 

mLL6,,t5 rfn  i*Sf - 900IItf, 0 (:28°C-C' 5 Fl tft-*±. 

10138] 3. Mit*._1,(>1/ 6)*CL 

latA*._1,(>1/ 6)*CLVi, Kr-f 

10139] 2. OX 106ao)Sf9aCaa-60mmo-Y./A7---14-,:tt, 28°C-C1Finivrau-c-

rfn  MSf-900IItff-
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t- -C'104, 105, 106a010 7141:-AIRL, 

- 1,_Li4(1,44/A0) ifT09 

0. 5% SeaKemGTG agarose(BMAa&) 

28°C8 p rriirfFN-*Autc.-0 tffiE-L-LvL, f* (Polyhedra 

)7)44:4 1.1..O/)431LR*Filigg).7 °, - 611614€RL.-C, h 1mLor),T,if[a*Sf - 9 

OOIItp 174,1, )#,AL uito

[0140] 4. MaCti,4i a)liut. 

&1O-C, 4144*-.1,4,1, 0)10: Vt-Dito 11-1 

[0141] 25cm27, I, 1/ \f,:: 2. 0 X 10600)Sf9WArL_Liii'ai,411-/.71g00. 5mL`f 

28t -cill4fAlfefFiNstf-AUtto ttlAAR75mLe.6151,-,:,„,ifiailSf -9 

00lltffitt1711*_, 3 P rrilrf%'*AU, M11-04;1,x0Lt-ft.-c 

[0142] 75 cm27**,A 6. 0 X 1061fflo)Sf9iti0,1, 

, 28°G-c1FrirM[7.15,?Auito rfriMSf-900IItftittlOmL)71=1 : -C : 

3 q im*Autto ffi-*±:MrillICI., 3, 000 x g, 4°C.-C1 

MLiitg(L- 33•PZILito L.- 0)g?,*±.1ft711-Z.,, r32i-0,0 1/AOLL, Ito 

[0143] 5. ffill4_174)1,A40)11 1q 

kRiMMIVILISD6Art*.RMIElnexpresSF± 1. 5 X 1061IN/mLect5::),:;, 

ifn  li*Sf - 900Iatlit-CAIRL, 125 mLEA7,-- L.- 50mL)EVaLt..0 :=Irac_ER, 

5m1Ala, 13Orpm, 28°C3 

*itz 10, 000 x g, 4°C-C303A5t6L, 

Mafti,4/1/gLui-Lo 

[0144] 6. 14-f- 4-4ATICZ 

hflt-"(DDNAODgMitMUtto 

[0145] _Lkart5:-:111RUt.L.-Z3ft,4i1,A1. 5mL 7mLAtl, 

, i0)20%.7g9 - -1,/ 1)= -71/, imItt± .1-11 1,AVOV]ia, ot<al- rt.„ 1 

-o-)*, 10, 000 xg-C103A111A6302U, ±ALt,%:-3).P_R-Ito 

:=0")&1A:PiRt„ QIAamp DNA Miki Kit (QTAGEN*14)0)-7•=.=-7mLav \Buffer 

WO 2008/004674 26 PCT/JP2007/063606 

tt—C104, 105, 106R-CY107{M:-AIRU, 

Friiir.--cil*rIPIKt VL -&-'7Al.ito —T,±!(*(1 / 4z) 9 

0. 5% SeaKemGTG agarose(BMM±N) 

fah 4mL ~i~LIvZ, 28°C8 ratff-*Ut_o fat7-t-f (Polyhedra 

- 1rnl_,0),1,1!,rfnillSf -9 

[0140] 4. Mit*._1 > 0-)MO: 

&I/ v-C, latA*__1 ) 6)11PLA (10.tA*__1 1/A0D/f134) 11-f 

[0141] 25cm27 -7- l -,:ttli ̀ t .2. 0 X 106a0)Sf9aCl:±12,1,> )-PAO. 5mL`

28t-c1Finiora*-,*utto MSf — 9 

oon*-,t- )Jri*__, 3 Fl rimoratff-*u, 

[0142] 75 cm27 =(::.TtliV--,7.6. OX 106MoSf9VC(:_, 

, 280c -cireplow*--*uito rfn  MSf — 

3 q rIPW-*Ljto tt-*&, 3, 000 X g, 4°C—C153A11)C21.,, 

L&A(7-3P-I-Uf:-. 0Dfl--*_E.M I %21-t1,4iI, Xez-LUt_o 

[0143] 5. #1.A_I7fil,g0"),1/44 

A-UgMlitA(:) -*.EfthEICexpresSF-h , 1. 5 X 106a/mLLt6k5V:-M 

rfilMSf-900II41-f-t-CAIRU, 125 mLE-A7`,- =:50mLgt.,f:_-_0

13Orpm, 28°C—C3 '71A-*Lito

010, 000 X g, 4°C—C303. 11415g)C_,\U, 

Z3'It1,(>1/gL LP L-0

[0144] 6. 1 4mcs 

MC-"6-)DNAM Vs-f O'V.V(MtJ -F-6-)3k9-C'2)60 

[0145] 5mL 7mL if 

thO)20%%V11. -1/ 1)=-,l/, 1Mtitt±.1-91,24V-AVNI*__, .1:‹Ni4•-tC, 1 

RVPIO LKUL0 -6-)/a, 10, 000 X g-C;103. $111,L\3MU, 

,1- 0)itYLATILIRC, QlAamp DNA Miki Kit (QIAGEN±N)0).------2..=-7,14:Itli Buffer 

Seikagaku Corporation Exhibit 2074 - Page 90 of 125
Charles River Laboratories, Inc. v. Seikagaku Corporation

IPR2025-00440



WO 2008/004674 

ALT 180,u L:_-_V-ATL, 

27 PCT/JP2007/063606 

MLito fEliWt1,71t1,4/1,DNAO*31 1. 

LL, 

: PSC N3F 

gEmj4-r&i 12:PSC N3R 

[0146] 0. 2m1-0)1%%7°I1-- -..=-7'. ::_e.EVY,4i1/.XDNA 1µL,  10 X PCR buffer for KO 

D -Plus- 5µL, 2mM dNTPs 5 ,u L, 25mM 43ft, 1E-- .t-s-,../1,1.44iit 2,u L, PSC 

N3FEcYpsc (4pmol/mL) 75,u U. KOD —Plus—

DNA Polymerase(VO*10 1 IL LEttitlAffiCt:_.4*1 9. 5 µ LV3rit--cot<tl 

194°C-n3A1, 72t---cm3m0-9-4/1-

30-T)-4/1/493a..--cpcRv=f-D 

[0147] 10 µ Lo)PcRMilt7J/177-Yii--M'tkAftl., 

i tV,t1,1!1.„ 

MOilw-  r-1 3 : PSCNF2 

6EX#-g-14:PSC3 

[0148] 7. 3r43I-11.1Z 

2. 0 X 106VDSf9UiCO_A-60mm0X/k.--1-4:314, 28°C-C1114$1#-W.1.. CUI 

ttit*gP Lt. AA3it1, 4/1/ i0„„  rfn  MSf - 900II 

tfi-M---C105, 106, 107R-0q08{;,`“:AIRU, 

zia-c;imme ,(,-,:g: aut.. - -0)*, -1,0)±.m0,4) g) 

0. 5% SeaKemGTG agarose (BMM±N) A-1-6„„iikLMSf —90011 

tfitt4mLVALIIV-t -C, 28°C7 q rimowtffAci-Lo tf, tut:: 

[0149] 8. 3ENAIR 

ELtAa expresSF+ 1. 5 X 106a/mLe.6.,t5I,T,IfinAsf-9ocetfif-t-c• 

*fRU, 25ornL=-A7-5,A=97 100mL—r--DAg,'Citc, 

WO 2008/004674 27 PCT/JP2007/063606 

ALT 180 g LV:-V-Mt.,, DNAVEIIMLito tEhMtLf-:_1,4/1, DNAO-V:1 1. 

LL, 

NOI1frt-11 : PSC N3F 

fi0U4-6' -12 : PSC N3R 

[0146] 0. 2mL0)-I-±- 7 °,1/ .=--.1(::±12,0)1 71/DNA 1,u L, 10 X PCR buffer for KO 

D -Plus- 5,u L, 2mM dNTPs 5,u L, 25mM Mr>".t.- -t-,-,/1,.A'r4A 2,u L, PSC 

N3FRZYPSC (4pmol/mL) 75 ft L, KOD —Plus—

DNA Polymerase (AMU±Ii4) 1 ft LSz.Zigffit,L471( 19. 5,u 1A-Virlu--cct<M 

Tut-L- 0 [94°C 1  58°C 1  72°C-C•43A11]0)-9---( >1/ 

30-9-4>140t.. --CPCRVt-Dt_.0

[0147] 10 u L0)PCR4A ji=t • 1/4 1/--CAP %AMC, MrIgiMh"0")R fei--,-V.,Lf:_a 

A IY,J6-)K6-01jhh"Vi'46etif-:_.PCRi' liV4114L, N70-WittqLC70-WittlIorY/— 

ale,[1. PlitIof-44, l'AT4*/ftfflL, 

NE I1frt-13:PSCNF2 

NEX-Xrt-14:PSC3 

[0148] 7. 37437- ifIlJZ 

2. 0X 106MOSf9aTEJ, Etf4:60mmOD-:/.--\7-14:14 , 28°C-C1FlepilWArt -chEI 

t r'-tt "C106, 106, 107azylo 8fm:A-Vu, 

(i,-(> ) 

9 , 0. 5% SeaKemGTG agarose (BMA N) 

tfL, 28°C7 q rimmiroff-*utto ttvt:f 

[0149] 8. 56M-4,IR 

Ir 

ELtAlla expresSF± , 1. 5 X 106/1P/mLL6I5(:,T,[filMSf - 900IIWth-C 

tfa-, 250mL7.- A7-5 97(:100mL-F'D)EMC't-L- 0 "A3fti,-(; 
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a5U4A. MOI=0. 2, 1, 5L71 6.tNLJE*_( r-34.--- D)13Orpm, 

h48, 72, 96*IVAWfrt*Lit.c, tfit**3, 000X g, 4°C—C203Alitt 

[0150] 9. MlitoDilk i% 

ICU 18. 

17-(A/A+r -,::.E.7-,Liti-Lit [Pro —CE ='--T

6DNAJ (tHis —TagNgi,'ILf-c_.)5-C36MtlZot5 

9t.% .1/1,0)(M-!: Laemmli Sample Buffer (BIO-RAD*V) 

99°C-C'33)11 7-. \ -CTi, 200 iu L411 g)MA(L400 ,u L0)PBS 

Laemmli Sample Bufferbil. ._, 99°C-C.'33MEMLJ511...tco

-1)-- 7 °)I-,77-54i: 20 u L/1,—;„/LLItc

SDS — PAGEY)1,41: 1 0 20 %1/4 1/ (BIO-RAW±N) 

SDS-PAGEYA/dM-150V, CVL 

PVDFCEIIL VL- 0

7'1=1'7',----(.%ita . :15V, CV, 30.3eMLL-ito

--ZktiEl*:Penta•His Antibody (QIAGENt) 

Erni-A:Goat Anti-Mouse IgG(H+L)-HRP Conjugate(BIO-RAlYtN)CAv \Ito

: Immobilon Western Chemiluminescent HRP Substrate (Miliporet) 

[0151] 10. MA 

to 1(:.T` o _E—R0174CfN 

—CE0-)60[A'TrUt-L- 0 Ltif4, 4-D7),6=t5(-LUI.141_1,--(11/All=r 4:Pr 

o—CEON**, L-0):=L6, fatiA*11,--fil•-.A Err :1Pro—

CE=—V.--J- 6DNAo-)tANOI16-)447)q-C -1,tt,t_ - ,,, 

[0152] at:, 5-(37--MtoMAU, 0.7 X 108 pfu/mL—C'S)-Dtto

[0153] SUE, I9. j OM*, (,-fJ40kDaftid) (L, tfr,His—Tagt-V*LaZI-6/ 

;/Fffifitf-Stuit.( 2) o El 20)M( n`  48, 72, 96t -. .41,- 41,48I1-4 El 

WO 2008/004674 28 PCT/JP2007/063606 

n --izMOI=0. 2, 1, 5L71 6,,t5(:)JFI _( -3 t-D)13Orpm, 

t1,48, 72, 96FIVIPI -&- ttA-*Lt.0 tr'-*/&, t t-VO3, 000 X g, 4°C-C203Alig 

10150] 9. 56Mt0)iffirg 

_FCKt il t,tt*-1-)-✓7°,14:_" - -Diiv-C, 7,11(:_1;t1/ )SDS —PAGEVT-DL. 

9 / 7 '1=1'.-t -.-f Vt.-Df:_- /. ,t ) 11=ir,:lag--)L etif-:_.FPro-CE='---1t 

6DNAJ 

Laemmli Sample Buffer (BIO-RAD±N) 

99°C-C33 1111g),11 L-f-L- 0 &A(l."---DO-C-Vi, 200,u Ltrl - 0-)itY0(:400,u L0)PBS 

)111*__;g,Fg,a, Laemmli Sample Buffer 0J11*_, 99°C` C33,- ripligmutt o

-9--:z7°A-7.7 -5-t - : 20 ,u L/1- -;/LUtto

SDS-PAGEYi1,41::10-20%Yil,(BIO-RAW±N) V111/ 

SDS- PAGEYil,dri:150V, CVLUL0

: PVDFV111/ `Lc 

15V, CV, 303 1141Ll_,L0

—;ttjij*:Penta•His Antibody (QIAGENaN) V111/ 

71. tj-[,1*: Goat Anti—Mouse IgG(H+L)-HRP Conjugate(BIO-RAIYF±N)Ali 

fM : Immobilon Western Chemiluminescent HRP Substrate (MiliporeF±N)V1/) 

[0151] 10. ;,a te 

Tal:-Pro- CE0A011 TrUf-:_.0 

0—cEo)N7046-1, c/.*6-)60W—Rui-L- 0 lat-A*__1,4,1/W=P(:Pro—

CE=—It6DNA0)11,41.fi0110)/4(±q0Stt,f-L-0

[0152] 99---ifittmg)MIVi, 0.7 X 108 pfu/mL-CI)--DL- 0

[0153] [9. J gYVA. A OW-A rt.- La (V140kDaft'0 —Tagfir,{ 

./r--ffilki-rst-i,i---,,L(A2)0A20-)Ivivt3±it--w.—t—, 48, 72, 96('i- -t-L et,48F14 
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72FIVAISK, 96F[417411MX77-4., 

[0154] LASV12100,14*_Pro—CE0)g,ItalE 

expresSF+ , 1. 5 x 10601/mLLt615V,:-_„ilMsf - 900IItfrit 

"CAIRL-, 250mLIA7-5. 97 :1100mLt•'D)A7g1...ito 1431-0-01,,A 

gyr --4?. MOI=0.2, 1, 5Ltc6.tN7--)JFI .( r3*-r --D)130rpm, 28°C Z7c l L48 

, 72, 96FIVAIRefft-Aljto tliVA,**g3, 000 X g, 

±MtMeftr -q---c-f*M-tto 

[0155] -9--:77°;1/1:MOI=0. 2, 481i#M 

-9- 7 °;1/2:MOI=0. 2, 72141309 

-)-;/711'3: MOI=0. 2, 96n4rm 
: moi =1, 481E14$1 

: moi =1, 72*rm 
-o- 7°A-6:moi= 1, 96R eml 

-1):,7 °/1/7:MOI=5, 48*rpri 

*4)" : MOI = 5, 72 I* $1 

-1)-:,7°11/9:MOI=5, 96FI rpri 

.-1)-:,7°;1/1 1 :13fM',4i1/ /-ASallin 

[0156] (AA) 

DS- 3GIIP_E3Y: 'il-J-L=13MEIEIHPFLI CL 

- 6BW-FDS- Sepharose)::„t630_IAT4A1 

DS - 10AIIK13-). : 7'i-)f:------11113*IIIIft AIEL1 Pro — CE (DS—SepharosetMA) 

BG:CSBG (1495nevial) „wl*1.495 10eRRA-Vutto 

[0157] 1.±.MA-3;LGNH-vEuli\i-L- BGart1^-100ng/mIA:-:t-Sd-6&)Vi 

1144U—CU \67),W7), I,N-<!--Lo 

WO 2008/004674 29 PCT/JP2007/063606 

72Flepwk-ux, 96Frirmysy,L5zA-7T-t„ At$fit

[0154] CAlaN21 _11t4*__Pro—CEODgistitE 

En tAla expresSF+ 1. 5 X 106INI/mLL6I5 [filMSf - 900IIYeth 

"Ctfa-, 250mL7.- A7-5 97(:100mLt-D)EHIE,L0 1I `03fti,-(4/ 

g ,,t MOI=0.2, 1, 5L7'6„t5(:)3F1*__( -37 --f ---3)13Orpm, 28°C Z~c Lrc L48 

72, 96Er#RAttfi-*CL. tfer*a, tft-i*A3, 000 X g, 4°C-C203A111,L,C, 

i`ft --CfgP:Utac 

[0155] 4±-:/7°>1/1:MOI=0. 2, 48114$11 

4±- 7 °>1/2:MOI=0. 2, 72EVAI 

-I-±-✓7°>1/3:MOI=0. 2, 96114R 

48Flepl 

72Flepl 

96Flepl 

48Flepl 

72Flepl 

96Flepl 

[0156] (fi44) 

DS — rin th CL 

—6B0=_JTDS- Sepharose)(:-I63PITMNA] 

DS -10AIIITT3 :t rfn th *. Pro —CE (DS—Sepharose)MA) 

BG:CSBG(1495nevial) gs,sw71(1.495 mL-CW'rAM, 10/ORMA-fa-L0 

[0157] 1.±.illEtiOLGI1 1E111/ f-L-BGF(A1,1—loong/mu:_,t-3o-6api,:tt 
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[0158] tfiLVA,7)±..N , 150mM NaCtg*50mL Tris - HCafifg (pH7. 5) -e 

:=0DA*4t (.--tli- t1,25 u L) (LDS -3GIIP_I3 (25 ii L) , 

(4412. 4%) , Tris -Homo (pH8. 0) (WA-180mM) , MgS 

O (WA164mM), CaC1 MAPIr0. 4mM), Na SO (f0VAP18mM), Filmjgg 
4 2 2 4 

Ac (15,u L) Boc—Leu—Gly—Arg—pNAAN (KIE0)*Ii-P5M1 N.) (fICA11.0. 24m 

M) R.CMGVirt (0, 1, 10, loong/mL) 25,u, LVNIU, A 125 u LLIJC, 

Wellreader SK603P4 37°C2  iliqtRA405nm (APM 

*492nm)4L-30-6PAYETIP H matt-it° VtrAtt=,'/1-1=1—il/LL,-C, DS -10A 

Vto PAYEIO*Ya&WHILito 7corYiftA& 

3, 4fft01(:.7Ji.--i- c, 

[0159] [A1] 

WO 2008/004674 30 PCT/JP2007/063606 

101581 i'll,--*/&0-)±!IMECI,A.-, 150mM NaCl- 50mL Tris-HCMCV(pH7. 5) --C; 

L. 0Dr rifRit (11, t1,251.1, L) VLDS - 3GIIP_E3. (25 II L) 

(WA -12. 4%), Tris-HCafifn(pH8. 0) (0A-180mM), MgS 

O (WA164mM), CaC1 (4A10. 4mM), Na SO (WA18mM), FritnEugg 
4 2 2 4 

71( (15 ,u L) Boe- Leu- Gly- Arg- pNAIIMoviagy4,1T3V1 ,N) (WAI0. 24m 

M)R.-YBGrifP0 (0, 1, 10, 100ng/mL) X25,u LVJFIC, itft4    IZ.` 125,u 

Wellreader SK6031 1(-L- f4u, ifilitgR405nm (5`aNg 

R492nrn) (Lt-30-6PA)`CIVA- Miglit t.oV-L- IvAlt=.4-1=t—>1/a,"-C, DS-10A 

PAYG1,6) 1 7tiMLINffit.f-L- 0 

4R-C) 1(:-Tr";--J- 0 

[0159] [ 1] 
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End oiit assay 

31 PCT/JP2007/063606 

1117.$71-.:i7it, -+-i - > -IA-No , I E t:f 
(A405- 492nm 

4•Je 
G

S
B

G
 (

0
 n

g
'rn

L
) 

M FAX 
Prc —CE 

(10q*VA) 

.1 iv oi=o.2, 48 0.029 0.029 2.029 
21.101-0.2, 72 0.029 0.233 2.030 

''„'..hl O1=0.2. 96 0.031 0.2.31 0.031 
"4.: Ne O1= 1 48h 0.030 0,232 0.031 
`',,MQ1= 1. 72n 0.030 (0 04 ; 0.030 
6,MO1= 1 96h 0.031 0.030 0.031 
0401= 5. 48h 0.030 a030 0.030 
8 MO1= 5. 72h I I I 0.03C 0 030 
'9,MO1= 5 96h 0 031 C.031 0 031 

. 10f'4.*Vg) 10.1KffNailtt 0 029 2.030 0.030 
.:1-1'11 .5..44 0 030 2.029 0 030 

DS-12A IT :CA. A. '. .Control) 0 040 C.041 ' 0.04 

G
S

B
G

 (
ln

e
rr

it
) 

*Et:4 ;:. 
Pro-CE 

' Oiiil likfRAr 

:11. v1O4=-2.2 48 0 308 C 317 a
r  "'IMOI=.2.12, 72 D.462 0.461 0.462 
1.MO1=C.12, 96 D.3961 0.3'97 0.397 
.4A1O:.= 1.481 0.332 0.331 0,332 
tMO:= 1. 72h 0 382 0.380 0 381 
g1MO:= 1, .96h 0.37$ 0,370 0.373 
.7A40:= 5. 48h 0.359 0.365 0.362 
•:&k4O1.= 5. 72h 0 401 0 n96 o 399 
4:M0:= 5. 96h 0 344 0 344 0.344 

. 
• 01*#R;a) 

1-0.5r g;'4,,E. ,:n 
"--- 

0 052 0 053 0.053 
l'ilfS.7 5t 0 251 0_052 0.052 

DS-10AII N7? , Ccntrol) 0 573 0 481 0 496 

----. 

tx,(::, 
,..7.. 
(._7 
to 
cfs 
c.) 

tdat4X 
Pro-CE 

(1 Cfg *WIC 

:,i1.4,40:=0.2. 48 C1567 0.578 0.573 
2,)M01=0.2. 72 C1612 0,642 I.

NOlt=0_2, 95 0 606 0_628 I.
(: *1O1= 1, 48h 0 576 0.518 0.517 

'MO1= 1. 72h 0 589 0.588 I ,569 
(t)1+4O1= 1, 96h 0 595 0.589 0.592 
'7-'4.v1 O1= 5, 48h 0 527 0.555 0 541 
`$5MO1= 5. 72h 0 605 0.597 •
,:. )1v11)1T 5.. 96h 0 552 0 558 0 57,5 

(101 W. C, 
-11. '`" 4 hi4,_ :,rite 

- 
3.284 0.08L 0.084 

1-1‘1SN.lil..V 0,283 , 0.083 0.0E3 
DS-10A II Lk.',''Control) 0.699 0.; 25 0.712 

201601 Ai CL•Tr; A-I,615CL', - 9 0 1,4/kAV JAEIC 

ffi Pd , ^ --ca-)Wr -_ 1/)--cPro-CE0)Mffifelig 

[01611 2R.Y El 5 ltiffElt .:77°/1/2 0311.] _Pro — CE LDS - 1 OAIIITCOOM't 

[0162] [A2] 
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End oiht assa 

illy -i-,t.:..? "'It. 
C

S
B

G
 (

) 
rig

/m
l..

) 

ittl*A_ 
Pro-CE 

(101*VA) 

2I41OL=0.2, 72 0.029 0.030 3.030

8NO1= 5. 721- 0.030 3.030 0.030 
:.9)MO1: 5. 96h x.031 x.031 0.031 

;10 s!) 1.olsomalt 0.029 0.030 4.430 
tiiit:...14 A 4.430 0,020 0.+030 

DS-1CA II N'h (Control) 

C
S

B
G

 (
ln

g
/r

n
L

) 

≥t€  R. 
Pro—CE 

(1 0lfltIRA): 

:.:91V101=0.2. 48 0.308 0.317 0.313
,.2.)M012...C.2., 72 
) 

0.462 0.461 0.462 
k ,3,:MOI=C.2, 96 

.,)MOI= 1. 48h 0.332 6.331 0.332 
tNtOin 1 , 72h 
'POO:= 1, 96h 4.376 0.370 0.373 
/2, . JAW.= 5. 48h 0.359 0.365 0.362 
:.t140-2.- 5. 72h 4.401 0.396 0.399 
, 'WI= 5.96h 0.344 0.344 4.344 

;104-A . WRII - ` 
irIPS* lit '-- liffSZISt 0.351 0.052 0.052 

DS-10A II ai, ,control; 0.513 0.481 0.496 

C
S

B
G

 (
lO

n
e
rn

L
) etAX 

Pro-CE 
( C1 *'R

:*r)MO1=0.2. 48h 0.587 0.578 0.573 
TMO1=0.2. 7211 0.612 0.642 0.627 
()MOlt..0 2. -961 0.606 0.628 0.617 

, 4.Atial= 1, 48h 0.516 0.518 0.517 
34/101.= 1. 72h 0.589 0.588 0.589 
:Z, MO1= 1, 96h 0.595 0.589 0.592 
(14,1O1= 5, 4-8h 0.527 0.555 0.541 
e)MO1= 5. 72h 0.605 0.597 0.801 

::9;11u101= 5, 96h 0.552 0.558 0.555 
(104tAfit;T 1101VP Ai& 3.084 0.084 0.084 

:arlt!tio 0,083 0,083 0.083 
DS-10A II E'er` ;Control) 0.699 0.725 0.712 

[0160] 016 . 7JittL6.15 -ij-:/7 P/1,1^-90)174,1,N6 nott*_EArpiz..-it 

447AflXITA—C7:11L-C39, '--00)X3-)qz-.. .311N--"CPro—CE0)56M7)4CittLit_-. 

NiRit 

[0161] ttc., 23z-YRI5it±.12;t:,7°/1/20)101.14:tPro-CELDS - 1 oAnwftormt 
kLczut....-1,0)--c60 

[0162] [P2] 
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All >)'; t, CSE3G2I a VA -T-t4)ii ! :.Afra. 
(rigimL) (A405-492nm) 

;
( 

1=1 

cp 
r-);-/) 

DS-10A El 
, (X1' 

0 0.056 . 0.060 0.058 . — — 
0.440 0.434 0.437 0.379 

10 0.969 1.002 0.986 0.928 r

tiProCE 
(X5)

0 0,051 3.049 0.050 
0.4$0 0.487 0.4$4 0.434 

10 0.988 0.986 0.987 0.937 

C01631 :=41.60Deg-t9,  Pro - CEL 

C01641 2. ±.*Tai3-3•LBEz.f.YCX-i-1111/Ytt.-EtA11^1 0Ong/mIA:1 0 -6&Z,It 

j Allf*_pro — CENCOPro- W A3;-cz 

S)6DS10-Aut-4-3,(at±=.,4,12-)0 , • o>ftb9 

+o-)t4 p_13 -c;)6Ds - 2Bcip_13 (25 g. in*J-L-EtAft 

1, 10, 100nemLLUP.:. -0{ -LOD&V.Mi ritVLIML,'"Cl'iROODArt 

La,ZWellreader SK6031t1 VC#L-, 3 7°C-C; 30.W4la 

allt-RA40 5nm (5ZtFiggA49 2nm) 0-6 PAYEll.r . Mifig 'uft° 

PAy616-)wtiLi r  Wcf-L.- 0 - -o-VT,7 0 6, 7ECCYAU:: 

TJito 

[0165] [A3] 

I 

O 

o 

En °int assay ] 

illt 4r.:/ 11.• 4t>7)1.-No. * 
! ; 2IS7* 

'A406-492nrn) ' 
C.D1s101=0.2. 48h 0.036 0.035 0.036 
eM01g3.2, 72h 0.036 0.037 1 0.037 

ii1iit 
_INoK2. 96h 
(640(= 1 481, 

0.038 0.037 1 0.038 
 0.037 0.038 0.038 

Pro—CE I01= 1. 72h 0.037 0.039 s 0.038 
(1018489R2k) 01.• 1. 961, 0.037 0.037 1 0.031_ 

01. 5, 48h 0.038 0.038 0.038 
01= 5, 72h 0.038 0.038 0.038 

atM0(= 5, 96h 0.038 0,039 0.039 
lotiowc '3k≥if•1'S31;981L 0.038 0038 0.037 

V 0.039 0.038 0.039 
OS 10A a x Contro 0,044 0.544 5.044 

1,1>A013.2, 48h 0.066 0067 0.067 
01=0.2, 72h 0.084 0.383 0.06 

4..1010.2. 961" 0.070 0.072 0.07E 
eak 44401= 1, 4Sh 0.070 0.071 0.071 

Pro-CE St401z 1, 72h 0.075 0.075 0.075 
(1011-18?RaV r5.4%401,-- 1, 98h 0.089 0.06e 0.069 

7.:',14,101.., 5. 48h 0.074 0.075 0.075 
0.074 0.077 i 0,076 smc4=5. 72h 

(.94401= 5, 98h 0.065 0.068 0.067 
 _

, lOgifIli f lt ,t9 .5k 0.049 0,004 0.052 
0.052 armtfeb 0051 0.053 

DS-10A 0 ISN' (Co o 0.156 0.143 0.150 

Endpoint assa 

J1 .'114 4)-:,n -No. &IZII nli'i 
iA403-492nm) 

(DMOI,0.2. 4Bh 0.306 0.276 0.291_ 
V.101=3.2. 72h 0.420 0.395 0.408 
(3)1V1003,2. 9517 0.317 0.317 0317 

1**X P401= 1, 48h 0.306 0.302 0304 

o 
Pro-CE 6/1401. 1. 72h 0.333 0.338 4 0.336 

1016189Ra) CM01= 1, 98h 0.295 0.297 t 0296 
(.1.440(. 5, 488 0.333 0.329 0331 
41M04:-. 5, 72h 0.339 0.337 0.338 

i SM0I= 5, 96h 0,270 0.271 0.268 

1 ,, ) 54.3 4kilA$ 
1' F 2`5. 

0.146  0.t47 i 0.147 
0.148 0.146 0.1451 

DS-10A II NS} (Co ol 0.722 0.724 0.723 
rf.'1401=-0.2, 48h 0.634 0.634 0.634 
4,,A. 101,0 2. 72h 0.738 0.806 10.771 

4101 1.2, 96h 0727 0.688 0.707 
...„ **X (.440I= 1, 48h 0.682 0.650 10.656-
g Pro-CE k7)1401= 1. 72h 0.707 0.878 I> 0.693 
8
...... 
.5 

loiteingt) (0,,Ivicx= 1. 96h 0.672 0.677 0.666 
ZAA0l= 5.48h 0.729 0693 D711 

i 
01= 5, 72h 0.720 0.699 l 0.710 

9_,4.101,' 5, 96h 0.710 0.704 0.707 
1 iff *ma) 08 0,306 0.301 0_.304 

1'Pi1 3t 0.300 0.302 0.301 
DS-10A II AS i (Cc ol) 0 733 CV j 0.745 
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Endpoint assa 
mt .fy:"..7,)1, CSBGAUlt KZia -it)% eAfit 

(ng/mL) (A405-492nm) 

Tc— 

e=i 
O 
71
cn 
0 

IDS-10A II 
(X1) 

0 0.056 0.060 0.058 
, 

--- 
1 0.440  0.434 0.437 0.379 
10 0,969 1.002 0.986 0.928 

glProCE 
(X5)

0 0.051 0.049 0.050 — — 

- 1 0.480 0.487 0.484 
, 

0.434 
10 _ 0.988 0.986 0.987 0.937 

[0163] C:41,603=NLt9, MANlifO_Pro — cEitt Mt APro — CEL 

[0164] 2. ii -*X33.LBR-Uc +011 Ytt.-Et&11—10Ong/mU it6aztil 

--e14641,tz..-AIRO: 1-,AAilli**_Pro—CERtYPro—CE041:11ffi3-Ye 

6DS10- AIIITCYMit=:,1•1=1-10 L, 6iLBatYCKI±Ditt,19iLBRtYC 

IN±OVI±IITCY-C1)6DS - 1 2BCIA-3Y (25 L) LEt0Mrit.tc..-0 ,Jiatc..Etal 

-t-ii-Etto, 1, 10, 100ng/mLLLito iLmus-c-ctrimosA 
, kola, gzegti.25 u La:CWellreader SK603P4iL4L-, 37t-n03-}IIM 

ilIltRA405nm(Ati(iiA*492nm) i,1•3i1-6PAYEA NiNtut-,:. 

ANtit=EifIlLtz;-Fry 7RtY 3C7.. 

77i— to 

[0165] [X3] 

Endpoint assa 

Alt4t:.d)t, 4t>711-No. 
&Zia

41Z1la 
(A405-442nm) 

O401=0.2, 481, 0.036 0.035 0.036 
VA04=0.2. 72h 0.036 0.037 0.037 

j _160015).2. 961- 0.038 0.037 0.038 
E 188tA. 4440i= I. 48h  0,037 0.038 0.038 

..? Pro-CE SMoi= I. 72h 0.037 0.039 0.038 
o (I0f#6114R2111) 04= I. 96h 0.037 0.037 i 0.437

I Of= 5. 48h 0.038 0.038 0.038 
$ 04.= 5, 72h 0.038 0.038 0.038 
c U01= 5, 96h 0 038 0.039 0.039 

Lu (10911#99219) 404190118119 0036 0.038 S 0.037 
illif IM46A 0.039 0.038 0.039 

DS- 10A a M.S. ( (Control) 0.044 0.044 0.044 
0401=0.2, 48h 0.066 0.067 0.067 

044.2, 72h 0.084 0.083 0.084 
640143.2.98h 0070 0.072 0.071 

E 0880. ®6108, 1, 48h 0.070 0.071 1 0.071 
lo Pro-CE fTts404= I, 72h 0.075 0.075 0.075 
,.....,- (10VitTlia) 13,4401= 1. 9811 0.069 0.069 0.069 
1 7)6104= 5. 48h 0.074 0.075 0,075_ 
2 U101,- 5. 7211 

01=5.96hw rOi
0.074 0.077 0.076 

 0.065 0.068 10.067 

(1048-11119M) D94439i99189 0.049 0.054 1 0.062 
0.052 a' SfItSia 0.051 0.053 

DS-10A If MI5) (Control) 0.156 0143 & 0.150 

[ Endpoint assay ] 

JII4).:,1)i. #:./7)L.No. ava 
*ISA (A406-492nm) 

En
do

to
vi

n (
1

 O
ng

tm
L)

 
 

IMOI=0.2. 49h 0.306 0.276 0291
V710M.2. 72h 0.420 0.395 0.408 
(rAlICII=0.2. 96h 0.317 0,317 0.317 

NOM foo(= 1. 48h 0.306 0.302 0304 
Pro-CE giMO(t1. 72h 0.333 0.338 1 0.336 

(10f94891114) 0401t1 1, 96h 0295 0.297 0.296 
(7)3101= 3, 48h 0.333 0,329 0.331 

0.338 emot. 5, 72h 0.339 0.337 
HM O(= 5. 9611 0.271 0.268 D.270 

,,,,flotom, 
i

IliFS193149 0.146 0.147 0.147 
0.146 0.145 lifttte,SE 0.148 

DS-104 II 31*} (Control) 0.722 0.724 0.723 
(1)M0120.2. 48n 0.634 0.634 0.634 
ZMOtgl.2 72h 0.738 0.808 0.771 
ZMOI4.1.2, 96h 0.727 0.686 0.707 - 

MitItX (O401= 1. 4811 0.682 0.650 0.558
Pro-CE tf4i104= I. 72h 0.707 0.878 . 0.693 

(10136t1R3F) (C4401.= I. 96h 0.677 0.886 i0.672 
VAN= 5.43h 0.729 0.693 t 0.711 

Olm 5. 72h 0.720 0.690 1 0.710 
ON 5. 96h 0.710 0.704 1 0.707 

i5 oofftwoRac (8$14**iitil 0.306 0.301 I 0.304
ItIfItii*8 0.300 0.302 I 0.301 

DS-100 umsi• (Control) 0 733 0.757 0.745 
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[0166] 36:1T A-L615 •-c-o-)-i)-.:, 7°Aro)17-(ArgYalillnotfit*±Mitr Fil("Pr 

*L-J-1-:77°;1/21t§1,)ffitt7r;t.,--Cif 

[0167] CAEV13101.1**_Pro — CER -0411.**_GW+ ,•:st '-,+-7-4f-XhM 0)g tffilo.) 

(g) 

(i)ETAGIN±( a -1±. --,==--'21-= 2 : 1 Otfai.M) 

(2)111.441Pro-CE(V01120)-9--;/.7 °,1/20)**1A) 

(3) BG : CSBG (1495 ng/vial)'4.-Ri7icl.495mL-ClirliM, 1 afgfl'IRA-TRI.t. 

[0168] I1VA 2006 - 271384-16-!/_*(4,1*C2) VL-CITFITr;tt,i--c_Z'ArLM1 -CNitaMi 

it (1), Ez:o, (2) otf,,,41.M, 150mM NaC1A-A'50mL Tris —HC1trfifA (p 

H7. 5) :=L-Ctt, GItH-0) a 

6DNALL-C, EEN#-161-21V:=TrtEEXOt 0D CEP tfRULAILA*_GO÷ (25 

L) tz..-A_Ilgt*IPro-CE (25 g L) , (pH8. 0) (01.4.,r8OmM) , 

MgSO (44) 64mM) , CaC1 (4410. 4mM) , Na SO (4418mM) , 
4 2 2 4 

)114.N* (15 g L) , (4412. 4%) , Boc-Leu-Gly-Arg-pNAN (#4( 

24mm)atfiBGg-A (0, 1, l0ng/mL) X25 ,u LVJI=IL, W-4 -11 - 125 LL 

Wellreader SK603P41,1- 41_-, airittM405nm(V,(iii3 

R492nrn) OPIJ:=U11.1Z-cz'rtli), PAYGilo)*t,:j 

fft :MLit.. 

[01691 [A4] 

[ Endpoint assay 

Airtit> .,'Ild 
CSBGA al &VII 

. f=J'a 

( x 103) 
\ 

,L-A(111: 

(X 103 ) (ng/mL) 
(A405- 492nm) 

(x  1 0 3)

g
fi

ti
l.

 
F

ac
to

r 
G

 
(X

5
) CProCE 

(X5) 

0 0.079 0.076 0.078 

1 0.140 0.138 0.139 0.061 

10 0.543 0.520 0.532 0.454 

WO 2008/004674 33 PCT/JP2007/063606 

101661 3(:_Trtt6,,t5(7-, /T ---c0D-1)-Y7°/1,0Di7-ril- .T.,V141IITEJL 0Dfi-*±!* (:_ VA-Pr 

o— 4:-.-T}''/7i1-2 tNli 

[0167] CAlaN3letfA*__Pro—CERZYMI-4*__GIA4-(:-I6-74-E4Mbt-jf;N g tt 4 :6 fk 

(p4  )

(1) latA*__G '(a  -9-7 : /3` 9- = 2 : 0)**i.M) 

(2) Pro-CE(itA*__   ':&/01120).-9--;77°>1/20)**i.ill) 

(3) BG : CSBG (1495 ng/vial) .-g,g71(1.495m1--CW-ArM, 10/OR MA-fa -L0 

[0168] 414h12006 - 271384-16-!/_M(41P3V2) 

i (1), Rzi, (2) o)*-*±:i4 , 150mM NaC1A-A-50mL Tris-HCOMA (p 

H7. 5) -C' eli tti5M-i--?r; CLL. t-3, Gt ±o) a 

6DNALLC, PE LI-fflr '- `-21V:TftN0110"-A0') ) 1/ )1":_c AIRULAIA_GIII - (25 

L) (LAI. _Pro-CE (25,u L) , Tris - HClifkfte (pH8. 0) (0A- 1.80mM) , 

MgSO (04)Af64mM) , CaC1 (0A- 10. 4mM) , Na SO (0A- 1.8mM) , 
4 2 2 4 

ffl g-≤f47,K (15 u L) , (OA ) 2. 4%) , Boc-Leu-Gly-Arg-pNAMW 

41.0. 24mM) Ez.ZYBGV-g- (0, 1, l0ng/mL) X25 ,u LVNIU, 125 u LL 

Wellreader SK6031) ifirk- 1A405nm 

R49 2nm) (:-_ --3 -J-6PA)r(Ar: n1Milltrit'Ut:_-_0 PAS` TA:0") 

fL0A-PWUL. 

[0169] [ 4] 

[ Endpoint assay ] 

gil,T.-it.v)I, 
csBGalt &VII T iif il ii 

(x1o3) 
AAA 

(x 103)(ng/mL) 
(A405-492nm) 

(x10) 3

F
ac

to
r 

G
 

(X
5
) EProCE 

(X5) 

0 0.079 0.076 0.078 

1 0.140 0.138 0.139 0.061 

10 0.543 0.520 0.532 0.454 

Seikagaku Corporation Exhibit 2074 - Page 97 of 125
Charles River Laboratories, Inc. v. Seikagaku Corporation

IPR2025-00440



WO 2008/004674 34 PCT/JP2007/063606 

00170] 4144_Gffl -L41.44...Pro- CE01]. ) -tW_LL1-0-"Ct, 

7(`t - i-itra-A-KI±(XMOLALIN±)LIMPiLBG7-ct6&Z,VATINTO(N:21 

XP,' ODLALIZI -LIFM:fiEtigli'VCV)6:::L7)qtEtUtto 

[0171] CAEV1414i11**__Pro — CE, HIABM±KTYglift-*__CLI÷PlEHI, 

V,7-16EtMZo-NkE 

BKI±oc***rLHis -TagAoq-will.it.B11±0)5M, 
(pPSC8) (FactorB/ 

pPSC8) DNAL -=.1:11,(/kA (AcNPV) 

L., LoDttl-AA_LiAt,6%%titz-_4/1/xaNgt, 

tqAA0110)A14*Vi-- / ), hifi g-J-11.{±0)Ni**Sz. C7k*, 

AUL' VCELL. 4 tut:414 1 0 OmL*V014 DexpresSF 

H-MliaMOI=0. 02, 0. 1RM. 5-C;),S -q-, 48, 72NCY96*11WItfA_E 

Mat.YaREitY.Lito EllULL-MiAttt, RHis —TagrfE*CEIlli)t.17A3r1 

1=is:/,---(.%Illeti930A041VA--ft*OPL- 0 *XI +L  (PyroGene, 

.:, 1,'YM±I071 .t)q-LIAtA_ProCE(7)4=M--F-C;, Et (0, 0. 01, 0. 1, 1, 10 

, 100 g g/ml) &VA 37°C, l*rmaz -q--, pro —CEO i`AMW (Boc-Leu-G1y 

- Arg- pNA)*** 9, ProCEDit'stIL (CE044)NCELito

[0172] AVI.11 PI64I0DZ%V .-1/ 411f4BIZI-7-0ffiti§C .1 2.A. Et&VIV: v-C4 

Lt.L:= , moi= 0 . 1, 96FigAloWto)toffirktEt&Otffi rt u t-f:_-.L7)6 

, C,A0) DK444:_N::::.0)*4o7t0A-)111/ \it (05, I219). 

[0173] [A5] 
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[0170] :::41, 0Der , 

M0DLAL -L `6‘,=L7qtEeLito 

[0171] rAlaNLI1Ctf“__Pro—CE, 41.**__BIA±R-Olit4*__CIA±VA f-. 44 

5k;f:(-LI6E-tazo-)v -is 

B t +0)C7kAitlq -TagfiO11 /11-)JFICI-L-BrI  7 o-)3,6fA A IY,j1-1,4„Noli 4,•-A 

(pPSC8)(:)42*71I- 0 1146ti,L-56*,<9- (FactorB/ 

pPSC8) DNAL7 -.=_I=21,-(>1 (AcNPV) DNASf 9411a (:_.= 

L- 0-)tft-i*A_LW6T46etif-L- i,-(i AW(L, ONICL. 

DNAVELIMU, ti1,41,N01.16AM'itv), 

T46eLL-41.4*__1,-(; 100mLtfer*AtH o-)expresSF 

-411111'E MOI=0. 02, 0. 1R.Z10. 48, 72RZY96FIVI=TIC:**±. 

Sz:DAra .- FIVL,k-.3M-st —Tag6,1* 

c .ML.1114U_'ProCE0D-#T-4---F-C, Et(0, 0. 01, 0. 1, 1, 10 

, 100 ,u g/ml) 37°C, 1Frirpil&PL- --t., pro —CEO f\t- jAMZ- (Boc-Leu-Gly 

- Arg- pNA) 71KM#, ProCEVOtfL (CEO it)A) 

[0172] MitIo") ff v)ffILPA_BIll -0DFA-tiNCIRA, Et&V1(:-_--Dv v-cV 

MOI=0. 1, 96FrilliloD*40Yta iatEt&Vt7A--c, --Dt_:=L6 

  09) 0

[0173] [ 5] 
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giliz-9-:,-,')i, 4-)->in•No. a VS 
(A405-492nm) i 1:4:).• iA 

E
nd

ot
ox

in
 

n
g
/m

L
) 

(ttv101=0.02, 48h 0.022 — 0.022 
(„)401=0.02. 72h 0.022 —.HI 6.022 
ZMOI=0.02. 96h 0.022 - - 0.022 

*EtA A. 
Factor B 

(54*fR ) 

cf0M01= 0.1, 48h 
i j-Si MOT= 0.1, 72h 
(0'101= 0.1, 96h 

0.023 
0.018 -- 0.018 
6.-6'1.-ff. 

0.023 .. . ..... 

0.018 
MMOI= 0.5. 48h 0.010 0.010 
8, 01= 0.5. 72h , - - 0.019 
SMOI= 0.5, 96h 

.0.01,9^_-
0.61 - 0.018 

( 5 flvirgu) ft (PAM* Itt - • 0.016 - - 0.016 
cTIf4. * 0.016 - - 6:616

E
n
d
o
to

xi
n
(I

O
n
g
/m

L
) 

‘,:1)M01=0.02, 48h 0.044 0.043 i 0.044 
2'140I=0,02, 72h 0.232 0.230 "4231 

' CI MOI=0.02, 96h 0.440 -0.451 0.446 
tiO4A. C4)MOI= 0.1, 48h 0.340 0.318 0.329 
Factor B (15)M017-: 6.1, 72h 0.568 0.572 0.570 

( 5 MIURA) 4)MO1: 6.1, 96h 0.617 0.622 (i.620 
. .)Ki01= 0.5, 48h 

...... 
0.300 0./76, 0.288 

®M01= 0.5, 72h 0.478 _ _0.462 0.470 
.( -)M01:-- 0.5, 96h 0.368 0.369 0.369 

IR . .._. . . ( A) :Etg,r1M Fit 
11.4.W''ig* 

0.034 0.033 : 0.034 
0.035 0.034 : 0.035 

[0174] Vt, (72t --Fwza 

M114*T_Cff , ifiliKoDPyroGene( 7%,,y !f± 

t-NAn'll-C -)641.TAk'CIXI - (37 -7°Ivi, • ,%- -011, Fli' ) MliYt7_0

[01751 (litA) 

(1);#1.a*_'BIXH-(MOI=0. 1, 96Firmlo)**±.M) 

(2)0.4*_'Pro — CE ( 6,0420D-I)- 7 °)1,20)g,t-*±. I*) 

(3)gitt _CIA±  n"rA PyroGene, 

(4) Et: E. coli O1 1 1 : B4 It (F/Y\-- ±114) .-g,g71,a:_---c-irnernu:_fdiglia, 1 
0MR  

[0176] 

625 V:, .[=,-F-0-).t5taL,7-2 --q-0)-T-)-;/7°A/VIFW_At,--EL,fL-0 

WO 2008/004674 35 PCT/JP2007/063606 

L Endpoint assay J 
gliZ-9- 11.• -9-2.d)t,No. &VS 

(A405-492nm) : i'5Ja 
E

nd
ot

ox
in

 ( 
0
 n

e
m

L
) 

(I)M01=0.02, 48h 
ZMO1=0.02, 72h 
(VA01=0.02. 96h 

0.022 — — 
0.022 .,_-.--H..1-1-6.022 
0.022. , __

___. --:- 

i 0.022 

0.022 
tfitAx. (-4-)Aoi= 0.1. 48h 0.023 - - 0.023 
Factor B OM= 0.1, 72h 0.01.8 — — .6.68 

(54* *A) (.6)MOI= 0.1, 96h 
. 
-6.6iii-- - - - 0.018 

(Vv10I= 0.5. 48h - :-- 0.010:: 0.010 
8, 01= 0.5, 72h 

...111
_COT§ - - 0.019 

SMO1= 0.5, 96h 0.018 - - 0.018 

(500M) (11;46* 1I - rd 
tflifIVStk 

0.016 — — 
0.016 - - 

0.016 
0.016 

E
nd

ot
ox

in
 (1

0
n

e
m

L
) 

4.,M01=0.02, 48h 0.044 0.043 0.044 

egtt. 

MOI=0.02, 72h 
'aMOI=0.02, 96h 
(4)M01.7 0.1, 48h 

0.232 0.230 ...
0.440 -- b.451 ..... 
0.340 0.318 

.6.231 
0.446 
0.329 

Factor B (6)11401= 6.1, 72h 0.568 0.572 0.570 
(5IVAIRA) SM01; 6.1, 96h 0.617 0.622 6.60.

)M01= 0.5, 48h 0.300 0.276 -1- 0,288 
aM01= 0.5, 72h 0.478_ _0.462 0.470 
(I)M01= 0.5, 96h  0.368 0.369 0.369 

(5i0fRA) ft 3,.(t4M . fig ,..
;lq.l f.tigtik 

0.034 0.033 : 0.034 - -
0.035 0 034 : 0.035 

[0174] tit, At.z6t 

ts'be57)Vift31-6./t..d), flkO)PyroGene 

'4) op  3K) 01111 

[0175] (m) 

(1)1MIA_BIZI±(moi=0. 1, 96WialoptfA±.4) 

(2)1ALtU_Pro—CE (VikfiJ20)-1)-:/7P/i/20)**±.1*) 

(3)1aLtatl+ (O QA PyroGene, Wi6V-(41C11) 

(4)Et:E. coli 01 1 1 :B4FIE131E (:'/ ""q4±V,4) Xg71.(i: -Clmg/mLi:HVIA, 1 

OfORIVAIR 

[0176] tta, 

65 
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[0177] 41.14kBIZI7-EcYiiAkclg 

atiAkBN±RZYAVAK 

AilAkCW÷EztYMg* 

al.4*_clA+RTYXg7ic 

-9-. 72e/i/E: JitIO_Pro- CER-YAg* 

-9-:/7°A, F:101.4_BIA±RzYMW71( 

-4)-. 77WG:gillitkcEl+R.04g* 

[0178] Vt., -- -tt,- 11,0)-i-)-,:/7°)1,:11, _LE (1) azY (2) offA_EM, 150mM NaC1 

A-41-6).1614'd,it5omi. (pH7. 5) --C- -i-tr i-L5t-i-A-fRto) .-111 

\, iu Le.6,,t5(-341.4uftc

[0179] Tris—HC1glifA (pH8. 0) (WA-180mM), MgSO ( 4

WAP1.64mM) , CaC1 (VVPI0. 4mM), Na SO (Wrt8mM) , 
2 2 4 

12. 4%), '1.44)EPAR* (15 kt, L) , Boc-Leu-Gly-Arg-pNAXW (4)10. 24 

mM)R.Z.YE-ti410 (0, 100nemL) LVAL, Kg=14-' 125 g Wellrea 

der SK6031)1/43 L, 37°C-c10FIVAIWit-tt -L-A, iji!J R405nm(At-MaR492 

nm) PWL

[0180] [ 6] 

WO 2008/004674 36 PCT/JP2007/063606 

[0177] -9- v7°A,A : .Pro - CE,M.14  

ff1LPU_Pro - CE, iNI.PU_B -RzYMfaRAK 

: iNI.PU_Pro — CE, -Ez•4•:R71\c 

-9-- 77>i/D: E Ba 7 , ETA*__C LI RzYgg* 

-9-- 77°>i/E : i_litA*__Pro — cERzYg-,g7k 

-9-- 77°>i/F : MTA*__B t ±RzYg-,g71( 

[0178] ±2 (1) RZY (2) o)**_e_ill , 150mM NaC1 

-ftiA1- 6*;/-1Cf-,1- 50mL Tris-HClaffiV(pH7. 5)' -c -ti, ti,5m,-- -A-fRto-)vEu 

r'/ra  60 kt 

[0179] Tris-HC1CMA (pH8. 0) (WA180mM) , MgSO ( 
4 

WArk,64mm) CaC1 (WArt.O. 4mM), Na SO (WArt8mM), '---7 -Xf.,`";./ 
2 2 4 

412. 4%) , atstAX,RAK (15 u L) , Boc—Leu—Gly—Arg—pNAMW (04) -Af0. 24 

mM)R.C.)`'Et410 (0, 100ng/mL) X25 u L'-(t)JFIU, 71,V7-4 25 u LPL Z, Wellrea 

der SK603PILIT4L,, ifilritVA405nm (kfigiR492 

PA)`(,)1.- 0 4#,P 

• "0"Vi 6RZY 

[0180] [ 6] 
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i- (MV4 1/4_)-k '1F-1-2)‘'1N4HCo (V/1/,:-(1-) 

c0D--. 11c----2104014TN( --t--4-71N-YlciMNI-Ho*W-q*kk E---,`IgfiaMX1 [s8M] 

c":--I'INfi 1 72.(.1WW.4NA-

-4c(=-11g01/14iNicol-a1-2IfD4R(-ElYriv'ToWY)*IYI*coWY 

kT*14-'41.c0914: [Z8i0] 

° (T E) -11-t*MV(k 

J,T.i,ylk W*4)ficDD-R**MD- WIlt 

° 

:4'49 ceri4C1 1-Witiolz**Milk 11,M:A — oidzwrotr2w* 
'co9,,cDE-A-ElY10-a411M— °724- c--tP71--NrKW 

-,- *FENO7Ygo—oicrtrfER 

_nai-002co(0—w2Wa [Isi0] 

980'0 980'0 1780.0 OJ (O) 

OM 

9Z0.0 9Z0•0 17Z0•0 EIJ (J) 
900'0 900'0 900'0 3Od (3) 
880'0 1780'0 ZE0•0 OJ+13J (O) 
080'0 080'0 6Z0'0 OJ+3Od (O) 
£Z0'0 £Z0'0 ZZ0'0 8J+3Od (8) 
6179'0 9179'0 Z99'0 OJ+8J+3Od (V) 
£Z0'0 i £Z0'0 ZZ0'0 83(O) 

0 

ZZ0'0 ZZ0'0 ZZO'0 83(3) 
800'0 900'0 600'0 3Od(3) 
9Z0•0 9Z0.0 VZ0•0 OJ+EIJ(O) 
0Z0•0 0Z0•0 OZ0.0 OJ+3Od(O) 
EZ0•0 ZZ0'0 EZ0.0 8J+3Od(8) 
£ZO'0 ZZ0'0 VZ0'0 Od-Eldd-Ocl(V) 

PE -4± Cwuz6t-gore) 
V-11.9,`-1 T-qi 

(1tivu) 
i-] 

909£90/LOOZdfaad LE tL9t00/800Z OM 

WO 2008/004674 37 PCT/JP2007/063606 

Etzfg. 
(ng/mL) 

4Mfil a si
(A405-492nm.) t,gla 

0 

(A)PCE+ FB-EFC 0.024 0.022 0.023 
(B)PCE+FB 0.023 0.022 0.023 
(C)PCE-EFC 0.020 0.020 0.020 
(D)FB± FC 0.024 0.025 0.025 
(E)PCE 0.009 0.006 0.008 
(F)FB 0.022 0.022 0.022 
(G)FC 0.022 0.023 0.023 

100 

(A) PCE-EFB-EFC 0.652 0.645 i 0.649 
(B) POE -EFB 0.022 0.023 0.023 
(C) PCE+FC 0.029 0.030 0.030 
(D) FB± FC 0.032 0.034 0.033 
(E) PCE 0.006 0.006 0.006 
(F) FB 0.024 0.026 0.025 
(G) FC 0.034 0.035 0.035 

101811 Ba-CYE---G) ODBoc-Leu-

Gly-Arg-pNALM(:kt67,KAMI(:-DL v-CilL<L0 — CER.-O41.14_ 

Ba 7cti,''et,s*attt-i4--q-y--L--i)-✓7°)I-(-,:t-31/v--c-vtrAF(Art.o-)Et,(-:.1:6Mit/fL 
wao-Ao), 117 , LI 

±R-oliitA*__pro—CE(-LI6-±Efgn-Z7-fs,(:_t-31/v--c-ERV.71(Vg.tt 

o L-L'U, ±R-0111AA*__C t (-

T1-67)kmattt, Ni Ca Wa-c;6-)71(MattLLVc-cAuv FiA-dlt/fL (:T-31 

-34fi-6-)10) TI713-1-et,f-:_.(mi 11)0

10182] latA*__c t t 4i•-43 

JP,',7)11 (JP,',7)1_,ALt ±)LPTC:EtV(Ait,/iY,N-Lt-

L4LIFAuf-L-0 

[0183] Dap-q5i '=7E-*-'4t4A-A0DEtak'i,Vg-t1(:_k-1-64.AttoDY-642V:.--Dv 

0DEt&Q; !_A,VL0DWri 
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olf,fL -v--:_tir 4,•16)Et&pL,:opMitoVLCL-D1, \ ---c-tM-Ltto

[0184] (A)fa 

(a) 0^-100mMODAIZE 

WAVCIA-ai64mM-- )6500 

--q. ..t.,z:/1,10-)A1-VA-, 0^ loommorptc%.1''.IL --c-, azffittyytto,.v...t::( 
az*). 07L El 126,:-7J- I -01.0 -3, EtgAa, Ong/mL (5Zt 

N.)L10Ong/mLoVIVDAVL-CFS--Dito 

[0185] [07] 

Et A 1 
(ng/ml) 

NaC1 Air, 

(mM : az:Fic 
1TL;lit. (mAbs/min) 

 YTIA 

0 

0 0.21 -- 0.21 

6. 25 0. 22 - - 0. 22 

12.5 0.21 0.21 

25 0.21 -- 0.21 

50 0. 20 - - 0. 20 

100 0. 19 - - 0. 19 

200 0. 14 0. 14 

20 

0 27. 07 27. 50 27. 29 

6. 25 25. 83 25. 79 25. 81 

12. 5 28. 30 29. 32 28. 81 

25 28. 18 28. 65 28. 42 

50 27. 27 27. 96  27. 62 

100 21. 79 21.46 21.63 

200 17. 66 18. 42 18. 04 

12rLff,--J-MAVLIto,*501AV( io-Y-±E A--ett,*alirk-Ac:;It 

\, iRttiLtffi (,'LlgutLiQ 

[0186] (b)o—lommoATIORIV:t-sd-64:1-

±i--.-Z*Ai -#110) (a) oaz:ArL-31, \-c(Etm) a, ong/mL(x-1-N)L2Ong/mL) , 
aZI14tC0---10m1M:615 

WO 2008/004674 38 PCT/JP2007/063606 

0DE-t&ZoMitoDZIL(:_--Dv)--cVti-Uito 

[0184] (A) WO--- ,' ..,/17.1,,o)V642 (*./fLtiv,/i,,LsatfL1-1-9,,,24t*WrI) 

(a) 0-100mMOA 

v-C, WI-AP:&VII-C; Vi64mM-Cl2)6RFO 

.-. ./1,1_,,o)F(Art. , 0-10 OmMo)rill-C ln -q---C, aPL.7;atto-AtOstA--1UPL- ( 

arL;Fl4). 7LIE11 2(:_Trs,-to EtiV-A(t, ong/mL(A-1-

L10Ong/mLo)2fitOODA(:--Cfr-9t.0 

[0185] [ 7] 

Et A IF 
(ng/ml) 

NaCl AI 
(mM : Tri,*) 

&VII: (mAbs/min) 

t=/fEA: 

0 

0 0. 21 0. 21 

6. 25 0. 22 0. 22 

12.5 0. 21 0. 21 

25 0. 21 0. 21 

50 0. 20 0. 20 

100 0. 19 0. 19 

200 0. 14 0. 14 

20 

0 27. 07 27. 50 27. 29 

6. 25 25. 83 25. 79 25. 81 

12. 5 28. 30 29. 32 28. 81 

25 28. 18 28. 65 28. 42 

50 27. 27 27. 96 27. 62 

100 21.79 21.46 21.63 

200 17. 66 18. 42 18. 04 

12(-L-TrtifrA(LI9, 

(L-f+v ), MitILVq A gc(-LigvAj--,: a

[0186] (b) 0-1 ornmo)wri"dm 

±1,E 'f  (a) 6-)arc7-f., (L. -31/ )--c- (EtiAl(t, Ong/mL (kM) L2Ong/mL) , 

fxn-ta 
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WO 2008/004674 

oFfEtVE09A1.71-_. 

[0187] [A8] 

39 PCT/JP2007/063606 

Et M)St 

(ng/mL) 

MgSO4 Aft 

(01 : avq) 
&PLA-0: (mAbs/min) 

t tie 

0 

0 o. 11 — o. 11 
1 o. 10 o. 10 

2 0. 08 - - 0. 08 

4 0. 08 - 0. 08 

6 0. 09 0. 09 

8 0. 08 - - 0. 08 

10 0. 09 - 0. 09 

20 

0 24. 03 23. 96 24. 00 

1 22. 33 22. 42  22. 38 

2 21. 53 22. 88 I 22. 21 

4 20.22 19.59 19.91 

6 18. 70 18. 40 I 18. 55 

8 15. 33 15. 78 15. 56 

10 14. 44 14. 57 14. 51 

P8L la 136,-T' MAVLII9, *560)l i i'4*7-7(s,-cIt, 

-1-NMAPI.ffi 1 onAW Th---M-D--CtArtiATM EtaZgArPriMM675t:io

[0188] L- J-u 03-N419, *ifirrtA 

[0189] (B)itiLtil, i,i,,o)V1' (a. -v -*,./IW.,,LW -1-1-1)1W.4t 

IMVAI ≥20ng/mL) , 

1-41Ltiv./1 .1,Art , 

A9L lzULTJ—Cto 

[0190] [ 9] 

WO 2008/004674 39 PCT/JP2007/063606 

co 

[0187] [ 8] 

8L 136: ' o

Et 1I 

(ng/mL) 

MgSO4  14 

(mM : qi-,Fig) 

aVO: (mAbs/min) 

` I' Y=0_.-

0 

0 0. 11 0. 11 

1 0. 10 0. 10 

2 0. 08 0. 08 

4 0. 08 0. 08 

6 0. 09 0. 09 

8 0. 08 0. 08 

10 0. 09 0. 09 

20 

0 24. 03 23. 96 24. 00 

1 22. 33 22. 42 22. 38 

2 21. 53 22. 88 22. 21 

4 20. 22 19. 59 19. 91 

6 18. 70 18. 40 18. 55 

8 15. 33 15. 78 15. 56 

10 14. 44 14. 57 14. 51 

8L El 136:=T` itgA(:-I9, 7K561, 16-Y#E-

i>so-)ATViomM(T-CI)--D-CtF(Aift*Y,J(:_, Etarcmpi 

[0188] L- tti66-)MIM 741_17ZA(:-.I6EtarC(:_,t-30-ai, 

[0189] (B)litiLtiV,/17.A0) _ 

-ap-F1405----, ,K4- A0DEt&z(:_ --31,)---c- (Et mvin c2Ong/mL) , 
Kt*acAvotA-: 

fLOP---41Ut-0 9L lzELTJ-1-0 

[0190] [ 9] 
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Et AI 

(ng/mL) 

CaC12 A' -rjr-
(mM : ff );C:\ Hi) 

&zit (mAbs/min) 

TAM 

0 

0 0. 06 — — 0. 06 

O. 5 O. 03 - - O. 03 

1 O. 13 O. 13 

2 0. 36  0. 36 

3 0. 64 - - I 0. 64 

4 0. 73 - 0. 73 

5 0. 71 — — 0. 71 

20 

o 30.83 31.02 30.93 

0. 5 21. 66 22. 79 22. 23 

1 17. 53 20. 01 18. 77 

2 14. 09 14. 60 I 14. 35 

3 11. 78 12. 96 12. 37 

4 9. 88 10. 04 ' 9. 96 

5 9. 15 10. 04 9. 60 

(CaC12 4 1 alt 1—5mM "CaC*WiR) 

A9L1211.46)V, V,:19,54-Effi'gp-L-V)Et&ZrL-31/).-Ctt, 

[0191] (c)AfL1-1, 99,A0DWW(FOilk- A,./-LAILt)16/9,AVi*V7A) 

4K-Apg azaftliA (Tris —C1, pH=8. 0) LP0DC1 a)V14(:80m 

MIT-4-1-Z',:LrLf.6ffi,*WPArLt-.310-Ca, AIEJ-1-99./AA 

Iku -ca#M1-)Jrithtcoi . 

[0192] W--11,40)1---c t-gg7-(\;0')Eta17irA",:-31/ (Eta, ,,„V71-1(5M 2Ong/mL), 

1.50mMitMrl ti,-Clot_MEt;1, 17.14ArtA-, 0, 0. 078, 0. 1 

56, 0. 313, 0. 625, 1. 25, 2. 5(M) L, 0-2. 5MO)Prre*.t .t - C, aVAID 

1.,(LO9Aut-L(WtA). AloLg115vz:Trl--. 

[0193] [ 10] 

WO 2008/004674 40 PCT/JP2007/063606 

Et kl 

(ng/mL) 

CaC12 k -1 

(mM : a iTL,- Fig) 

aVO." (mAbs/min) 

‘Ii J'IA 

0 

0 0. 06 0. 06 

0. 5 0. 03 0. 03 

1 0. 13 O. 13 

2 0. 36 0. 36 

3 0. 64 0. 64 

4 0. 73 0. 73 

5 0. 71 O. 71 

20 

0 30. 83 31. 02 30. 93 

0.5 21. 66 22. 79 22. 23 

1 17. 53 20. 01 18. 77 

2 14. 09 14. 60 14. 35 

3 11.78 12.96 12.37 

4 9. 88 10. 04 9. 96 

5 9. 15 10. 04 9. 60 

(CaC12 k1 1—5mM --"C't 

9L 140V 5=-E .Kt*)1Y<A0DEt&Z(:_ --31/ yr-at, litfLtiv,/17,2,, 

[0191] (c)ML.-)- 1-91,2,746W-

pH=8. 0) 1=r0)C17 , ari::F14(:80m 

MPAI- 6,1L 7q-ARA Na+  

L01921 -A-aN4o-y f_N 7--T(..-,o)E-tar,L,:(:_,t6-v)--c- (Et ‘i„11!,FOJri (50-fm) 2Ong/mL) , 

150mMWrI tv-CoLtiti.tt;v./1,2,,F(Aft. , 0, 0. 078, 0. 1 

56, 0. 313, 0. 625, 1. 25, 2. 5 (M) L, aq,110-) 

10L® 15 VLTJ---to 

[0193] [ 10] 
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Et A 1 

(ng/mL) 

NaC1 Agt 

(mM : )7i:;Eq) 

apL ii (mAbs/min) 

`1't]

0 

0 0. 21 — 0. 21 

6. 25 0. 22 0. 22 

12.5 0.21 -- 0.21 

25 O. 21 - 0. 21 

50 0. 20 I 0. 20 

100 0. 19 - - 0. 19 

200 0. 14 1 O. 14 

20 

0 27. 07 27. 50 I 27. 29 

6. 25 25. 83 25. 79 25. 81 

12. 5 28. 30 29. 32 28. 81 

25 28. 18 28. 65  28. 42 

50 27. 27 27. 96 1 27. 62 

100 21.79 21.46 21.63 

200 17.66 18.42 18.04 

10L12150DiMAL-1 19, &fL-1-1-91W.,,o)aPi;*0)A-17 ,0^50mMOAI-CVt 

, f#M. 0DF(N4tV,:aL/-vWVVIE61-)t,Vi N7)• -11,1 -LOATA,r--CUN A.,toaz
 rp~iMvi-6Jitt (200mM-e-31- 30%,Y)e-F). 

[0194] LAIAV161-#, 4tXhiA :"::3N-6EtaTr70)W**Ist 

aLt6EtifilJtrAK' (PyroGene : Cambrex;f±) 

, ,--gk'AL Bo c —Val — Pro —Arg — MCALMO I4\-A14W, Boc —Val—Pr 

o —Arg —pNA (Boc-VPR-pNA) (gfRA) (J,;( Th", AW1Ltli 

ziorY7c fit3FA 7-.. --341-6Et&FL ,3AtopLALapt; -cltiale0Boc — Leu — G1 

y—Arg —pNA(Boc-LGR-pNA) (g(T, AW 2 Ltli )5) LkLVL,L. 

[0195] Et&ZEIV-)AWAIN:, XW1_, £W2, J=MO. 3mMiRZL—Crf-Ditc

[01961 P11LI21 16 

[0197] [A111 

WO 2008/004674 41 PCT/JP2007/063606 

Et III 
(ng/mL) 

NaCl k -1 
(mM : JTC,Fig) 

aVO: (mAbs/min) 
t  tT16.-

0 

0 0. 21 O. 21 
6. 25 0. 22 0. 22 
12.5 O. 21 O. 21 

25 O. 21 O. 21 

50 0. 20 0. 20 

100 O. 19 O. 19 

200 O. 14 O. 14 

20 

0 27. 07 27. 50 27. 29 

6. 25 25. 83 25. 79 25. 81 

12. 5 28. 30 29. 32 28. 81 

25 28. 18 28. 65 28. 42 

50 27. 27 27. 96 27. 62 

100 21.79 21.46 21.63 

200 17. 66 18. 42 18. 04 

10L01150V, ttiLl-i'917.A0D&ZFIV)A-17 , 0-50mM0DINIai 

, -tii_E.6-)F(Ait.-cvi, A to-)arc
 rpnwg-",6 -L.- (20omm-c;,t-3I-30%6-)a-F). 

101941 P-AAN61-74-E .4WkA(Lt-3t6EtaZo-)AWIt#*t(:-r41-4-6W--,4 
tA C Vft . A 1-6 Etifili 717-4 (PyroGene:Cambrexn) 

  Boc—Val—Pro—Arg—MCATVIR0)56-E;E'AIM, Boc —Val—Pr 

o —Arg —pNA (Boc-VPR-pNA) (gfRfir) (LET, ,4L.W1L1)1/ )-C, 'Z&VI1 
avo)LALapi,:---aiRA0)Boc—Leu—G1 

y-Arg-pNA(Boc-LGR-pNA) MkT, IM2L1)1/ )5) L.LL$AUtto 
[0195] Et&ZFIV-)MWAMt, WW1, £' 2, 3mMV:V7th-t-Cri---Dt_o 
[0196] 11L016(:--7J•to 
[0197] [ 11] 
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V_. Et Al 

(EU/mL) 

&zit (mAbs/min) 

Y=-J10: 

Boc- LGR 

- pNA 

0 0. 10 0.09 0. 10 

0. 1 0. 47 0. 45 0. 46 

1 3. 87 3. 76 3. 82 

10 28. 61 27. 90 28. 26 

100 50. 71 52. 37 51. 54 

1000 70. 48 70. 23 70. 36 

Boc- VPR 

- pNA 

0 0. 11 0. 09 0. 10 

0. 1 O. 12 O. 11 O. 12 

1 0. 12 0. 14  0. 13 

10 0. 45 0. 48 0. 47 

100 3. 54 3. 34 3. 44 

1000 15. 46 15. 30 15. 38 

011L el 16 L".77J-,- r,:ot6*,*0)Eti-A-ta, Boc —Le 

u—Gly—Arg —pNA (AN2)0),t7A, Boc —Val—Pro —Arg —pNA (AW1) 

apc,;g200{,g- ervir li \L- LffiMIFIAL-1-to 

[0198] tct-.3, SIJMRLL-C, ffil4_31IcElq-0-),770-)7(,:(ACC-Mt, AN1, EW2, tE(: 

0. 3mM(LatL-Clt-Dit.)0)Et&P;o-A,V-Vf-Dit.- L-6, AW2VEIJI, \itigko 

apc-Amcb,-‹, 

[0199] La-x:L7,6, itx*._)1= .cixH-waoit tLL-‹, 

4Eto)t -7J4-1..<rAli`aZirkTf,"1-.1k7JWe4-Dtto Vt., (1.—>3) — 8 —D 

— ttoaA, 736FIA(,:cti aci-C%Aglir 

7) --)%to-)A1, \s.:41- -::/:/Fzt)(1->3) - -D- ?1,t;/6)4tEl1 • 7th-RV-1' 

M_Lopf1,11'11 

[0200] 4,MIEA *tit F19 

allitt6it.&50Din vitro OW--/L- M 

7Jq'atth6. *MIE)J -CE( t, {-th,OLALaZ4:M4---j-6 

WO 2008/004674 42 PCT/JP2007/063606 

Et • 1,

(EU/mL) 

alV6.- (mAbs/min) 

`11 tJ fa-

Boc —LGR 

- pNA 

o o. 10 O. 09 O. 10 

0. 1 0. 47 0. 45 0. 46 

1 3. 87 3. 76 3. 82 

10 28. 61 27. 90 28. 26 

100 50. 71 52. 37 51. 54 

1000 70. 48 70. 23 70. 36 

Boc —VPR 

—pNA 

0 O. 11 O. 09 O. 10 

0. 1 O. 12 O. 11 O. 12 

1 0. 12 0. 14 0. 13 

10 0. 45 0. 48 0. 47 

100 3. 54 3. 34 3. 44 

1000 15. 46 15. 30 15. 38 

11L®16 77;ODEtFAstit, Boc —Le 

u—Gly—Arg—pNA(MW2)0D , Boc—Val—Pro—Arg—pNA(MW1)(: 

&Z/fEW2oolA- Ei-Avv:_-_ -11FA 

[0198] 1.1fAIRLC-C, ETA*__t.C11 6)g--)L6-)A ( J.t.Vi, )1W2, ;Ft 

0. 3mA4(:_at LL- 6, ,4,R4-2vEuvyi-L-vh, -, 
aravq. 6C-1-(aErAs -Dt_o 

[0199] ETA*__t.C11 wao-ozr , -, 

6-,t6-) - u<rAli`aPLILITJ-,--t:=L7P6Lt--Df-L- 0 (1 3) - -D 

rt06)/fAl-PJTF";to VA -A, 7560](:_.1:9,13tCa-CIASit. 

-D-‘;14J/0)4M•71-1*1- 1-1 

a1- 0Dfliffl 

[0200] MR)1(:-_,M 

ifirk-1 -6Le)0Din vitro 

56 0]6:=x'9 1146tL6Pro-Cat, {-L6-)LALapi,:(:_m  q1-6 
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MVt, Eta-CY 

BGg)*M, Z*47Lct6K4Pri, Orfne, AM)S.W14 

MIA •An'inl*it.3NF(L 4J-611)tktItt: O4tWY—)1,LU-C, 

4)=FZAgM4LU-C, \fg]j7m14-c6c, 

WO 2008/004674 43 PCT/JP2007/063606 

Eta -CY 

BG0)tt, N- 'H,14/40) /T-`tiPfdE, g rfrirz., AMNSILV.14 

oat  WIN1*, _ 

fr'-u1A7,4MLU-C, NIY,J -Drligill--,1/ 411A 14--( 60 
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giVZ0)*`61#1 

[1] t 0)7'171 1=2,7'., --4,%=s/ -1)24.1,, =—Ft64:00 0

[2] t'ibl===•ffi. 

R .t)"9 -.7 °1,1, •1=2Y,VT"'-fti,Y,632TRtiZzt)o-Y-cli,)6,11*JR1VLER0-A s

o 

[3] t71-i:= NEI A0)7°12 17t•7 .-t-C/=.,'/-1)24.1,. =-11-64A- TE (A) (C) 

1,**111VLIP,Rogrgo 

(A) 62,N#'-4-4 

(B) FNEYII#-16-46:Tr i,67) 

FliA ri ms.y•7-4 

(C) _LE (A) Xb (B)o)DNA0-41-6‘,ILLI-D---(1146J-L6RNA0 

[4] . 

(a) ftEMJ4 -16-3 : --- -3.vf6ARYLI1-1143 ---c7r; 416±1.IN2YIJ r-tsDNA, 

tRft, 

iti3K07°1=2 1=7 --r:/7‘-mv-if-f.A0M-ItA-.1-6 

LL4,11AL--J-6DNA, 

(c) _LE (a)Xtt (b) 

[5] ii ii *TA1-401/ 

[6] ii *TA5LENzo-)1,4) . 
[7] i s.=.),1:21,-(ii/ffi, #4Af*A1,-(A/x-eS)6, MAtT-A6 LEgtorY,-ril/ o

[8] g**5A-5-7001WMTAlzilEt0 1,-01/7t -%nl -- *M0 

[9] itgliCffi, ELt FlEt oDgie--M6, 

[10] FliA0)7)=1

t.11-t•----FIErA07°171 

WO 2008/004674 44 PCT/JP2007/063606 

fli*M-1(:_12#6-)4,A 

[3] -FE (A)' (c) 

(A) PEN-Nr 

(B) FM011-4-16-4(:_ tt67AOPENVL-311-61-AU<UUM0D7iffiA , 

LAC Fr7VXtUftEL,f:-_.7---UWENA`,7-7, FIElx0D7)=i i,y7-4 

(C) (A) Xb (B)0DDNAU-gt6:=LV:-t-D-C14` 41,6RNA0 

[4] t Tae, (a) — (c) 

INNtt6t0D-CI7)6, fhiAM-1_ ( MAR. 

(a) PE 11-fflr 

(b) fiO114 -161-3(Lt-30-6t,VIgoji-1143-c tiZtV160.1 , 

v-c-, 

  LAIA, 

(c) _LE (a) X6 (b) o)DNAOTt6:: L(:_clz-D-C146e1,6RNA0 

[5] li*M-1-46)1 1,(>1/ 0

[61 7 -•=-1,1:11,4> -Cl2)6, li*M-5(:_fE#0)1,(>1/ 0 

[7] 4%-4A fili*M-6(LE4N-Y,-(> 0 

[8] 

[0] .Et 0`4EIC---C17)6, liAM-8(:-ZiEeNEIC0 

[10] FIEIX07) 
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'CzF3khAillg--L-z-zic,6','rt4-2--f--NR1Ti4-YtS- -*W2i'<rkdi-

" '„/;k...44rzl4krkdt-/;'r4/,')--44r:I r:loGCIT':I ='S-f-A4R/:f:• '1. _I [Li] 

0,14- H4w:/': -.N/:•=.cocg-7-.1c,-LRv--mw*coaa.4.7_izTgs 

C2Wkrk;:(1-/,' 4 k-L-4, r=1 1=to C042-4:1T 01 14:E! [9i] 

°WVR14/:/•,- -1A/:-=•cog'2172iglIqx/14,4-k 

Tglymg tro-111÷1Yla--Mit 
T [9I] 

-1.:V=cO 27_IETIT 

Co* NEI 1-314A0A--L-_4n04,64-S--f--'63iThisl,WS W:2)1/47*,-6- 

/:=.,4r;k-4x,1:1 7), ,,(1./;-=/;) -,_441zi nc,4.61T2R:',S--t--44,4R*IYIDTIgli [fir] 

M*V6- kl.:1/:=002.-1721ET - #11 'ScITD.-÷1Y10- 1141X 

/i2W-PYI0c0 11:17-171-Vr(72W241-3kiliQU--.Z.-6rzio4/:6 -S-f-'61RiPWS 

R÷MarTfT-Tti 

/,'•=/i--_44i=i k-1)-,-(t-/:4/:k-.4.41=i zzioLGT:IT--. --P-Aff,W:6-1.A/: _i [sT] 

7,:(-L4 I=14*.dcd/v,. - -.H=c,0171740.1.11g 'D-'RL114-fT1-5/0 25( 4 

„447:1 7=toG04211.-2i TglyNg EZT] 

/ 1 2IVWCOVI-2I 0 T grK.! LEI] 

909£90/L00Zdf/Iad 917 PL91700/800Z OM 

WO 2008/004674 45 PCT/JP2007/063606 

[11] 

[12] 

f•-•-,ArAtik 

6, V(A0

1131 

Fattt.ct 

6MitMfAt6-t9:z7)=1.-7.7---Avf_Iltzyr,:t'll-)J-.=---FIEI6-)cli  7 Stzi/ 

t-rA0 

[14] 

Fi90) 

BEH-EZZVUO.PU_BEH--CI7)6',7_LV'MALI-6.  

[15] 

0)1/ )-A--tftt-/A0

[16] 

fAt6-t9:z7°1=r-t-7--elliAVIAi 

[17] I-..;/11---',/:/LtOk--J-6,-_-L(-,:st9.7°1=11=1,y-7----c/...v-if-(.2>si=1,y-,---(:// 

rattt.ct 
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6M-SINV11-6-t9:77°17i.7.7- - 05M ocNI -RtY/ 

:=LV412tLI-6,  

kv1-0 

[18] raistV.clA±Lf00--6-L- Lrflot97°12 1=7,y. ---c/ :/-924./.-\ 1=2,y•-t --r:/ / 

Bli+R -oVxviNitU3114 --- 2)6L- LMtL -4- 6, 

[19] rq*TAil 

eit*..cElq-aUfatABElq-Dg-)-V*dLC-c-t,/v-eli \6,1- LMttL1-6, 

TA16-1800-N1,441AVLI42,e0 11- */7 -rif-c, 

[20] (1—>3) — Q —D— ffi t6itbipoYfAkgWIt-311 C, gilAtM'11 

0)*7)=2 1=1 ., ---(;/ ,. .-9--4./.,,, (1—>3) — 3 - D - 114 V/I'Oftt6L - L .f: 

WAAP:Pa) (1-3) 

- D- ii-t:roD*Mn5':_-_Ligitz -t-6, (1-.3) - a - D- Jir)V,OtAW 

to 

[21] (1->3) - 3 -D-Y'il4J:/LWti-6:1- L:_ct97°1=1 1=y",----(:,7, -IY,(.1A - 1:1 

p* 20 

(z:VrEt (1->3)- a -D-7'JIrt✓0A 'it. 

[22] 1 -,::1,`Nzo-yy°1:1 1:2•7•7-4;/=.;/-1Y-r.AEz. 

ift*_GIX1+0,77L tE.4-t-q-6L- LV4ittLt6, *IA20a21 ,:_1`,EgZor)(1—>3 

)— 3 —D-7J)14/otAl$M o

[23] liAtT-A11(LWE#0)7)=Orls7:-i -4;/s.v.92,(2.), 1- (1—>3) — Q —D-

6Mtt3EM--4-6-t9:/7)=7:-t - 7 [Ntc<L't)f-fttL1JCtits>,'ILV412t 

1-1*Ikag-LENZ04'.ftF(PV-T5itabor)(1—>3)— 3 —D—s/14-r/tA 

WO 2008/004674 46 PCT/JP2007/063606 

6M'Ist3M1-6-t 11v7 7- - 44,15V/1 J  _

[18] Fattt.c 

Ba RZY/XVilatA*__Bli L4'fitcLt6, li*M-17(:_?,E#6), 1 1-

--',/:/4 I ,y1-0 

[19] 

latA*__c t ±RzyiatA*__Bli o)g--F-Vgn- LC-C- thi-Cii L4litcLt6, 

r-16^ 18o)otet,74*,-(:_,32,*-0 - 11- --✓4My1- 0

[20] (1—>3) — —D—Wt:/VtP1--J-6f-L- 6i)o-ARff-04(:_t-3vv-C, 

Rzyl- (1—>3) — 

1 -6.-t97 °1=z'7-7 —.-MW1* 

Asfsi014 (1-3) —

$ (1 3) — — D — %>vV/0"-)1M 

[21] (1 3) - 

MAM-20 

(:_72e0D (1 3) - 

[22] t -,--+'arL.,;9:// Lu-c-, 

atA*__G t L-4itLt6, tilAIO.20 21(LIE#o) (1—>3 

) — a —D—t/°>LJ:/,7)4MV( 0

[23] li*M-11(:-.E*7)7°1=1 1=1'Y C/ -:/-1Y42,,NtZir (1 3) — —D—>i/t/L 

Mt6,1 

6MdltMfAt6-t9:z7)=1'7'.7 -- B-ficf ] 

Lt6, li*M-20(:_12#6)4MV it-5f-:_6i)o) (1—>3) — 
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[24] (1—>3) — a — D — Y'iv)✓:iLt00 - 6:__.

1-1-.=---FIErAoGIA±Rz)Vx1.110141k*_GW1+- 6:LV4,11kL1-6, 

(1- >3) - 3 -D-Wt✓tAffi -,71-,,, 

[25] 

* 19:23Rtt2z1V: 

I, ESto) (1—>3) — —D—ii4v/ftEll -,,y1-0 

WO 2008/004674 47 PCT/JP2007/063606 

1241 (1 3) - 

(:_f,-E#6)(1->3) - 

[25] 

li*M -23 24(-

ft-2,RO)(1 3) - j3 
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1,146 bp 

• N 

C

AcNPV 

PC 

fl'4*.f 

CV 

TAATCGCGAT CTAGAATGTT GGTGAATAAC GTGTTTTCAC TACTGICITT CCCACTCTTG 
*4*** ********** ********** *444444*** ********** 

ATGTT GGTGAATAAC GTGTTTTCAC TACTGTGTTT CCCACTCTTG 

ATIGTCTCTCG TTAGATGCAG TACTCTCAGC AGACAGCGTA GACAGITTGT TTTCCCTGAC 
********** ********** ********** *444444*** *441444*** ********** 

ATGICTGTGG TTAGATGCAG TACTCTCAGC AGACAGCGTA GACAGTTTGT TTTCCCTGAC 

GAGGAAGAAC TTTGCTCAAA CCCATTTACT GAAGAAGGAA CATGCAAAAA TGTCTTGGAT 
********** ********** ********** ********** *444444*** ********** 
GAGGAAGAAC TTTGCTCAAA CCCATTTACT GAAGAAGGAA CATGCAAAAA TGTCTTGGAT 

TGTAGAATAC TTTTACAAAA AAATGATTAT AATTTACTCA AAGAATCAAT ATGCGGCTTT 
********** 4*****44** ********** ********** ***444**** ********44 
TGTAGAATAC TTTTACAAAA AAATGATTAT AATTTACTCA AAGAATCAAT ATCCGGCTIT 

GAACGCATAA CACCCAAAGT TTGTTGTCCG AAATCAAGCC ATGTAATTTC AAGTACACAG 
********** ********** ********** ********** ********** ********** 
GAAGGCATAA CACCCAAAGT TTCTTCTCCC AAATCAAGCC ATGTAATTTC AAGTACACAG 

CNCNTNACAA GCGGTCTTAT TATTAAATCT ACTGATGGIG ATGGTGATGC ACCATATGTT 
** ********** ********** ********** 
CT AGTGATGGTG ATGGTGATGC ACCATATCTT 

CTGCAATCCA ATCTAAAAAC TCTGTCACTT TTGTGTAAAC CCCAGGAAAT CCAGGCAATS 
********** ********** ********** ********** ********** ********** 
CTGCAATCCA ATCTAAAAAC TCTGTCACTT TTGTnTAAAC CCCAGGAAAT CCAGGCAATS 

CGCATTTCTT TCCGAAAGAC ACAATTCCAA TGAGATAAAA CTCTCCGGTT TTAACAGGCA 
********** ********** ********** ********** 4********* *******444 
CGCATTTCTT TCCGAAAGAC ACAATTCCAA TGAGATAAAA CTCTCCGGTT TTAACACGCA 

ACATCATTGG ACCTCCAGAA TCACCCTGGC AAGCATCCTT CCCGCCATCT GCAAAGCCAG 
********** ***** **** ***#****** ********** ********** ********** 
ACATCATTGG ACCTCCAGAA TCACCCTGGC AAGCATCCIT CCCCCCATCT GCAAAGCCAn 

CACACATATA CACGTTTGTA ATATTTAAAT CCTTCTCGTA GGCCTGTCTA CAGGCCTCGT 
********** *****14*** **I***0;* ********** *444444*** ********** 
CACACATATA CACGTTTGTA ATATTTAAAT CCTTCTCGTA GGCCTCTCTA CAGGCCTCGT 

GTTCCCATAT TCGTAACTGT ACTTCTCTCA ACACTGCACT AGATOGGCCG TTAAATGCTC 
********** ********** ********** ********** ********** *********4 
GTTCCCATAT TCGTAACTGT ACTTCTCTCA ACACTGCACT AGATCCGCCG TTAAATGCTG 

1/9 

WO 2008/004674 PCT/JP2007/063606 

Nfr-% 

1,146 bp 

• N 

• C 

AcNPV 

  : PC 

: filOaRt5-

C 

TAATCGCGAT CTAGAATGTT GGTGAATAAC GTGTTTTCAC TACTGTGITT CCCACTCTTG 
***** ********** ********** ********** ********** 
ATGTT GGTGAATAAC GTGTTTTCAC TACTGTGTTT CCCACTCTTG 

ATGICTGTCG TTAGATGCAG TACTCTCAGC AGACAGCGTA GACAGTTTGT TTTCCCTGAC 
********** ********** ********** ********** ********** ********** 
ATGTCTGTGG TTAGATGCAG TACTCTCAGC AGACAGCGTA GACAGTTTGT TTTCCCTGAC 

GAGGAAGAAC TTTGCTCAAA CCCATTTACT GAAGAAGGAA CATGCAAAAA TGTCTTGGAT 
********** ********** 4********* ********** ********** ********** 
GAGGAAGAAC TTTGCTCAAA CCCATTTACT GAAGAAGGAA CATGCAAAAA TGTCTTGGAT 

TGIAGAATAC TTTTACAAAA AAATGATTAT AATTTACTCA AAGAATCAAT ATGCGGCTTT 
********** ********** ********** ********** ********** ********** 

TGTAGAATAC TTTTACAAAA AAATGATTAT AATTTACTCA AAGAATCAAT ATCCGGCTIT 

GAAGGCATAA CACCCAAAGT TTGTIGICCG AAATCAAGCC ATGTAATTTC AAGTACACAG 
********** ********** ********** ********** ********** ********** 
GAAGGCATAA CACCCAAAGT TTCTTGTCCG AAATCAAGCC ATGTAATTTC AAGTACACAG 

CNCNTNACAA GCGGICITAT TATTAAATCT AGTGAIGGTG ATGGTGATGC ACCATATGTT 
** ********** ********** ********** 
CT AGTGATGGTG ATGGTGATGC ACCATATGTT 

CTGCAATCCA ATCTAAAAAC TCTGTCACTT TTGTGTAAAC CCCAGGAAAT CCAGGCAATG 
********** ********** ********** ********** ********** ********** 
CTGCAATCCA ATCTAAAAAC TCTGTCACTT TTGTGTAAAC CCCAGGAAAT CCAGGCAATG 

CGCATTTCTT TCCGAAAGAC ACAATTCCAA TGAGATAAAA CTCTCCGGTT TTAACAGGCA 
********** ********** ********** ********** ********** ********** 
CGCATTTCTT TCCGAAAGAC ACAATTCCAA TGAGATAAAA CTCTCCGGTT TTAACAGGCA 

ACATCATTGG ACCTCCAGAA TCACCCTGGC AAGCATCCTT CCCCCCATCT GCAAAGCCAG 
********** ********** ********** ********** ********** ********** 

ACATCATTGG ACCTCCAGAA TCACCCTGGC AAGCATCCTT CCCCCCATCT GCAAAGCCAG 

CACACATATA CACGTTTGTA ATATTTAAAT CCTTCTCGTA GGCCTGTCTA CACGCCICGT 
********** ********** ********** ********** ********** ********** 
CACACATATA CACGTTTGTA ATATTTAAAT CCTTCTCGTA GGCCTGTCTA CAGGCCTCGT 

GTTCCCATAT TCCTAACTGT ACTTCTCTCA ACACTCCACT AGATCCGCCG TTAAATGCTC 
********** ********** ********** ********** ********** ********** 
GTTCCCATAT TCGTAACTGT ACTTCTCTCA ACACTGCACT AGATCGGCCG TTAAATGCTG 
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2 

MOI=0.2 MOI=1 MOI=5 MOI=0.2 MOI=1 MOI=5 

(kDa) M 48 72 96 48 72 96 48 72 96 S A (kDa) M 48 72 96 48 72 96 48 72 96 S A 

100 -
80 
60 - 
50 -
40 -

30 - 

20 - 

15 - 

3 

*a* 

C)MOI=0.2, 48h 

CDMOI=0.2, 72h 

C)MOI=0.2, 96h 

®MOI= 1, 48h 

®MOI= 1, 72h 

©MOI= 1, 96h 

©MOI= 5, 48h 

®MOI= 5, 72h 

®9 MOI= 5, 96h 

g OF.,,A*Mit 

0 

100 
80 
60 
50 -
40 

30 

20 

15 

aftAt (A405-492nm) 
0.2 0.4 0.6 0.8 
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2 

MOI=0.2 MOI=1 MOI=5 MOI=0.2 MOI=1 MOI=5 

(kDa) M 48 72 96 48 72 96 48 72 96 S A (kDa) M 48 72 96 48 72 96 48 72 96 S A 

100 - 100 
80 - 80 -
60 60 
50 - 50 -
40 - 40 -

30 - 30 -

20 20 -

15 15 - 

3 

C)MOI=0.2, 48h 

C)MOI=0.2, 72h 

C)MOI=0.2, 96h 

®MOI= 1, 48h 
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