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Tissues Methylation level of Alu (%)

Buffy coat 89.54
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Subread depth Pearson's r )
cutoffs Zp (SMRT-seq vs BS-seq) No. of CpG sites

1 0.797 25,606,068 (23,949,832-27,008,582)
10 0.873 21,668,418 (18,263,886-23,515,147)
20 0.933 14,276,212 (10,526,406-16,736,887)
30 0.952 6,736,890 (4,255,452-10,449.814)
40 0.948 3,420,790 (2,232,511-5,792,825)
50 0.941 1,684,871 (1,278,475-3,055,876)
60 0.929 911,961 (707,295-1,581,313)

70 0917 532,422 (350,001-866,045)

80 0.907 284,375 (177,698-534,540)

90 0.906 150,974 (98,000-333,933)
100 0.875 89,788 (58,552-182,861)

FIG. 100
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Receiving a plurality of first data structures, each first data structure of the first
plurality of first data structures corresponding to a respective window of
nucleotides sequenced in a respective nucleic acid molecule of a plurality of
first nucleic acid molecules, where each of the first nucleic acid moleculesis | . 1022
sequenced by measuring pulses in a signal corresponding to the nucleotides,
where a modification has a known first state in the nucleotide at a target
position in each window of each first nucleic acid molecule, each first data
structure comprising values for certain properties

l

Storing a plurality of first training samples, each including one of the first
plurality of first data structures and a first label indicating the first state for the (~ 1024
modification of the nucleotide at the target position

Receiving a second plurality of second data structures, each second data
structure of the second plurality of second data structures corresponding to a
respective window of nucleotides sequenced in a respective nucleic acid
molecule of a plurality of second nucleic acid molecules, where the modification
has a known second state in a nucleotide at a target position within each
window of each second nucleic acid molecule, each second data structure
comprising values for the same properties as the first plurality of first data
structures

| Storing a plurality of second training samples, each including one of the second :
plurality of second data structures and a second label indicating the second | 1028

| state for the modification of the nucleotide at the target position I

I

Training a model using the plurality of first training samples and optionally the

plurality of second training samples, where an output of the model specifies — 1029

whether the nucleotide at the target position in the respective window has the
modification

FIG. 102
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Receiving an input data structure, the input data structure
corresponding to a window of nucleotides sequenced in a sample
nucleic acid molecule, wherein the sample nucleic acid molecule is
sequenced by measuring pulses in an optical signal corresponding
to the nucleotide, the input data structure comprising values for the
following properties:
for each nucleotide within the window:
an identity of the nucleotide,

a position of the nucleotide with respect to a target position within
the respective window,

a width of the pulse corresponding to the nucleotide, and
an interpulse duration representing a time between the pulse
corresponding to the nucleotide and a pulse corresponding to a
neighboring nucleotide

'

Inputting the input data structure into a model L~ 1034

l

Determining, using the model, whether the modification is present
in a nucleotide at the target position within the window in the input -~
data structure

| 1032

1036

+ FIG. 103 Pg. 1793
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PacBio sequencing
Haplotype M?:/)éllaitr:on Methylatlon
Chr start end Length block id adi t _ | levelintumor
jacent non .
. tissue
tumoral tissue
Hap | | Hap !l | Hap | | Hap Il
chrl | 56312395 | 56347696 35301 | hap1927 68.2 674 60.3 23.5
chrl 194413819 | 194424806 10987 | hap5953 52.8 495 48.8 93
chrl | 220674478 | 220699011 | 24533 | hap6863 63.0 64.5 50.4 17.3
chr10 | 113088792 | 113124248 | 35456 | hap11838 62.7 634 38.1 5.7
chrll | 5482746 5498801 16055 | hap12904 70.3 75.0 16.3 51.7
chrll | 42819351 | 42852772 33421 | hap14385 54.6 549 653 17.8
chrll | 57983961 | 58051078 67117 | hap14930 6723 66.4 58.2 18.6
chrll | 60174708 | 60204209 29501 | hap14990 58.4 598 49.6 10.8
chr12 | 128079419 | 128114656 | 35237 | hap22249 60.0 58.3 12.1 452
chrl5 | 20480575 | 20533464 52889 | hap29631 64.7 69.1 27.7 593
chrl5 | 94902853 | 94946231 43378 | hap32161 74.1 74.5 74.9 15.8
chrl5 | 96526684 | 96549225 22541 | hap32221 70.8 68.8 28.9 64.4
chrl6 | 31595372 | 31613277 17905 | hap33499 559 593 463 144
chrl6 | 80151778 | 80182097 30319 | hap34821 71.1 71.0 11.5 51.8
chrl6 | 82519715 | 82554191 34476 | hap34920 713 66.5 474 13.0
chrl7 | 21668593 | 21685572 16979 | hap36049 50.3 478 674 19.6
chrl7 | 44999177 | 45012087 12910 | hap36640 471 452 81.6 35.1
chrl7 | 69911623 | 69926625 15002 | hap37435 6723 63.0 378 52
chr18 | 11441122 | 11458521 17399 | hap38335 65.5 66.8 659 224
chrl8 | 23405569 | 23423387 17818 | hap38673 66.3 61.7 33 48.1
chr18 | 68887284 | 68925031 37747 | hap40390 63.0 61.0 22.0 534
chrl8 | 69487809 | 69505470 17661 | hap40414 74.5 74.1 333 722
chr2 | 41480394 | 41514135 33741 | hap43972 54.0 54.0 14.9 778
chr2 | 114171214 | 114182880 11666 | hap46226 724 68.8 79.7 16.7
chr2 | 123762541 | 123797629 | 35088 | hap46589 66.7 68.1 24.0 54.5
chr2 | 125236882 | 125241950 5068 | hap46673 58.9 592 10.7 46 .4
chr2 | 130016110 | 130040331 | 24221 | hap46835 54.6 50.8 5.6 41.6
chr2 | 137757638 | 137783716 | 26078 | hap47090 61.8 614 13.5 69.2
chr2 | 144128597 | 144160845 | 32248 | hap47343 65.8 66.6 93 503
chr20 | 15736792 | 15753459 16667 | hap51505 78.9 74.3 458 773
chr20 | 26167979 | 26177235 9256 | hap51868 55.0 52.2 38.5 68.6
chr20 | 44255808 | 44264190 8382 | hap52246 57.4 56.1 9.7 50.6
chr20 | 59518410 | 59559273 40863 | hap52761 61.0 624 30.0 72.8
chr21 | 21402034 | 21424129 22095 | hap53197 63.5 6723 25.0 75.5
chr21 | 24750027 | 24768793 18766 | hap53333 68.2 64.6 34 38.9
chr21 | 26666833 | 26701575 34742 | hap53418 62.1 66.5 47.6 16.7
chr3 | 2364024 2387896 23872 | hap55539 674 67.8 549 10.9
chr3 | 21036965 | 21049451 12486 | hap56223 548 51.4 53.1 21.1
chr3 | 56011690 | 56046642 34952 | hap57346 64.2 612 712 22.6
FIG. 105A
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chr3 | 73330942 | 73371216 | 40274 | hap57939 60.9 62.9 94 429
chr3 | 106372440 | 106401301 | 28861 | hap59077 678 679 13.8 53.2
chr3 | 107772994 | 107807482 | 34488 | hap59122 69.6 73.5 304 66.4
chr3 | 116742501 | 116776747 | 34246 | hap59493 64.3 69.1 14.1 51.6
chr3 | 171076306 | 171100102 | 23796 | hap61495 68.0 66.0 80.6 48.8
chr3 | 193058272 | 193080344 | 22072 | hap62231 65.5 64.7 54.6 20.0
chr4 | 30411613 | 30432317 | 20704 | hap63589 593 60.6 534 14.6
chr4 | 31304718 | 31338193 | 33475 | hap63633 60.2 60.0 72 55.0
chr4 | 92003467 | 92030505 | 27038 | hap65794 653 65.1 54.1 21.7
chr4 | 155224697 | 155250915 | 26218 | hap68104 60.5 57.5 573 25.0
chr5 | 2281802 2299281 17479 | hap69632 71.5 66.9 69.9 6.6
chr5 | 4624948 4664704 39756 | hap69739 62.8 61.0 14.0 52.0
chr5 | 89593236 | 89606080 12844 | hap72628 76.6 74.0 203 78.4
chr5 | 119214026 | 119233058 | 19032 | hap73698 62.8 61.2 57.6 13.1
chrS | 119940397 | 119972658 | 32261 | hap73720 59.1 547 53.8 12.2
chrS | 132859668 | 132877415 | 17747 | hap74150 62.5 66.6 59.5 28.3
chr6 | 26914610 | 26936918 | 22308 | hap76887 419 40.9 71.9 32.6
chr6 | 66879106 | 66957243 | 78137 | hap78266 61.6 59.6 254 62.0
chr6 | 77349083 | 77377529 | 28446 | hap78674 64.5 66.4 27.0 62.9
chr6 | 159738794 | 159751033 | 12239 | hap81616 79.6 79.0 21.2 59.8
chr7 | 26585255 | 26641907 | 56652 | hap83161 66.2 64.7 494 13.3
chr7 | 48214640 | 48248036 | 33396 | hap84003 76.0 76.7 78.0 323
chr7 | 88558182 | 88575482 17300 | hap85335 63.8 59.6 63.8 229
chr7 | 96588562 | 96607580 19018 | hap85620 604 63.1 19.7 50.0
chr7 | 122942180 | 122956897 | 14717 | hap86454 4273 39.0 19.2 50.0
chr7 | 132321970 | 132344802 | 22832 | hap86807 614 60.7 52.5 11.5
chr7 | 153296219 | 153302441 6222 | hap87487 48.7 53.7 644 19.3
chr7 | 156356247 | 156371897 | 15650 | hap87631 74.9 71.6 87.5 56.6
chr7 | 159091986 | 159119486 | 27500 | hap87738 54.0 491 52.0 13.2
chr8 | 51530582 | 51550889 | 20307 | hap89477 66.4 65.7 68.0 19.9
chr8 | 63513932 | 63537543 | 23611 | hap89942 62.0 633 11.6 48 4
chr8 | 72373321 72398122 | 24801 | hap90226 58.0 549 71.6 32.0
chr8 | 94100451 94141855 | 41404 | hap90991 652 65.7 36.2 68.7
chr8 | 109300499 | 109326404 | 25905 | hap91510 63.6 67.7 29.5 65.8
FIG. 105B
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PacBio sequencing
Haplotype M?:/)éllaitr:on Methylatlon
Chr start end Length block id adi t _ | levelintumor
jacent non .
. tissue
tumoral tissue
Hap | | Hapll | Hap | | Hap Il
chr9 | 27803548 | 27888202 | 84654 | hap58508 64.2 60.9 20.6 754
chr6 | 242149 386636 144487 | hap47880 62.3 63.3 774 322
chrS | 28219159 | 28302858 | 83699 | hap44666 593 58.0 16.8 58.2
chr5 18119943 18153743 | 33800 | hap44475 61.6 65.0 53.2 21.7
chr7 | 24906307 | 25046195 | 139888 | hap52069 69.3 68.7 440 76.2
chrl5 | 27689897 | 27752573 | 62676 | hap18337 65.9 61.9 64.8 20.5
chrl2 | 42183870 | 42212433 | 28563 | hap12045 63.5 68.4 194 51.2
chr21 | 9825597 9935752 110155 | hap34175 543 53.5 60.9 29.1
chr2 | 118813055 | 118893366 | 80311 | hap30060 62.6 62.3 77.0 38.6
chr6 | 90307702 | 90344869 | 37167 | hap49779 69.1 66.4 84.7 53.9
chr7 | 107932914 | 108049376 | 116462 | hap53838 67.2 62.9 438 76.4
chr7 | 137039327 | 137160933 | 121606 | hap54447 59.5 60.9 229 72.0
chrl7 | 21193754 | 21254930 | 61176 | hap22633 59.2 543 69.7 31.6
chrl2 | 11473697 | 11644714 | 171017 | hap11451 62.8 66.4 355 75.9
chr5 129212299 | 129353349 | 141050 | hap46632 50.9 54.5 455 14.0
chrll | 93910738 | 94028887 | 118149 | hap10288 67.6 63.6 36.6 74.2
chr3 131707434 | 132003636 | 296202 | hap38642 57.8 559 17.9 60.2
chr3 | 43024004 | 43161785 | 137781 | hap36769 69.1 66.5 46.1 80.2
chr3 190403156 | 190606658 | 203502 | hap39947 60.9 61.6 36.9 72.7
chrl5 | 40218970 | 40279780 | 60810 | hap18606 534 57.5 79.1 47 4
FIG. 106
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Analyze DNA molecules from the biological sample to

methylation status

'

1090
2 determine respective alleles, and to determine

+

identify their locations in a reference genome, to .~ 1091

Identify one or more heterozygous loci, each having a first allele

on the first haplotype and a second allele on the second haplotype

k 1092

v

Identify a first set of DNA molecules, each located at any
one of the heterozygous loci, including a respective first
allele, and including at least one of N genomic sites

'

— 1093

Determine a first methylation level of a first portion of a first
haplotype

| 1094

'

A

Identify a second set of DNA molecules, each located at any

allele, and including at least one of N genomic sites

'

one of the heterozygous loci, including a respective second | __

1095

Determine a second methylation level of a first portion of a second
haplotype

L— 1096

'

Calculate a value of a parameter using the first methylation level
and the second methylation level

L~ 1097

l

Compare the value of the parameter to a reference value

L~ 1098

l

Determine a classification of a disorder in the organism using the
comparison of the value of the parameter to the reference value

— 1099

+ FIG. 109
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Doc Code: TRACK1.REQ

Document Description: TrackOne Request
PTO/AIA/424 (04-14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e) (Page 1 of 1)

:;iilse}n';l:rr:ned Yuk-Ming Dennis LO Er?gvsrrs:visional Application Number (if
e or DETERMINATION OF BASE MODIFICATIONS OF NUCLEIC ACIDS

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee are filed with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

2. | understand that the application may not contain, or be amended to contain, more than four
independent claims, more than thirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

I. [v] Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.
—--OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. An executed inventor's oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

Il. [ ] Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

i. A request for continued examination has been filed with, or prior to, this form.

ii. Ifthe application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), oris
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

signature’ D@VId D. Hsu/ 0e 8/19/2022
mmypeq DAVID D. Hsu Praciioner wunver 7 1,699

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d} for signature requirements and certifications.
Submit multiple forms if more than one signature is required. ™

*Total of 1 forms are submitted.
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Privacy Act Statement

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

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

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

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

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

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

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

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

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

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

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Attorney Docket No. 08001 35-0284 10US-§ {99353
Client Ref. No. J%MEDO0T US Reg

PTGAINDT (0812

Approved for use through 0173123014, GMB (3651-00!

.5 Baent and Trademark Office; LS, DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no persons are reguired o respond to a colfection of information unfess it displays a valid OMB control number,

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76) -

;ﬁ‘ife fgf DETERMINATION OF BASE MODIFICATIONS OF NUCLEIC ACIDS
nventien

As the below named inventor, | hereby declare that:

This declaration o
is directed to: {1 The attached application, or

7

) United Siates application or PCT international application number 16/985,60

filted on August 17, 2020
The above-identified application was made or authorized o be made by me.

i pelieve that | am the original Inventor or an original joint inventor of a claimed invention in the application.

i hereby acknowledge that any willful faise statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five {8) years, or both.

WARNING:

Peiitionerfapplicant is cautionad o avoid submilting personal information in documents filed in a patent application that may
contribute 1o identity thefl, Personal information such as soclal security numbers, bank account numbers, or credit card numbers
{othar than a chack or credit card agthorization form PTG-2038 submitted for payment purposes) is naver required by the USPTO
to support a petition or an application. I this type of personal information is included in documenis submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents bafore subraiiting them to the
USPTO. Pelitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(8} is made in the application} or issuance of 2
paleni. Furthermore, the record from an abandonad application may also be available to the public if the application is
referanced in a published application or an issued patent (see 37 CFR 1,14}, Checks and credit card authorization forms
FTO-2038 submilled for payment purposes are nof relained in the application file and therefore are not publicly available,

LEGAL NAME OF INVENTOR

7
o

inventor: Yuk-Ming Dennis lo Date {Opticnal}

e

Signature: . - f
bzt

i

i .
7
Note: An application data sheet (PTOISBE14 or equivalent)] including naming the antire inventive entity, must accompany this form.
Use an sdditional PTOAIAIGT form for each additional inventar,

This colection of information is raguired by 35 11.8.0. 115 and 37 CFR 1.63. The information is required to obtain or retain a benafit by the public which is to file (and &
tha USPTO to proness) an spplication. Confidentiatity is governed by 35 1).5.C. 122 and 37 CFR 1.11 and 1.14. This colizction is estimated to take 1 minute 1o
compiete, including gathering, preparing, and submiting the completed application form (o the USPTOL Time will vary depanding upon the individual casa. Any
comments on the amount of ime you require 1o complete this form and/or suggestions for raducing this burden, should be sent to the Chief Information Oficer, ULS
Patent and Tradomark Office, U.8. Depaniment of Commerce, P.0. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 1
ADDRESS. SEND TO: Commissioner for Patents, P.Q. Box 1450, Alexandria, VA 22313-1450.

if you need assistance in completing the form, call 1-800-PTO-919% and seiect option 2,

HiS

4

Pg. 182




Atierney Docker No, OROGLS-028410US- 1199350
Client Ref. No. {9/MED/S0T US Reg
PTOAIACY (06-12)
Approved for use through 0173172014, OMB 08810032
LS. Patent and Trademark Office; U.S5. DEPARTMENT OF COMMERCE
Under the Papenvork Reduction Act of 19885, no persons are required 1o respond 1o a coliestion of information unless it displays a valid OMB cantral number

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76}

iTitie cg SETERMINATION OF BASE MODIFICATIONS GF NUCLEIC ACIDS
aventon

As the below named inventor, | hereby declare that:
I'his declaratic : o
ig directed o 3 The attached application, or

& United States application or PCT international application number 16/885,807

filed on August 17, 2020
The above-identified application was made or authorized to be made by me.

| believe that | am ihe original inventor or an original joint inventor of & claimed invention in the appilication.

| nereby acknowledge that any willful false slatement made in this declaration is punishable under 18 U.5.C. 1001
by fine or imprisonment of not more than five {5} years, or both,

WARNING:

Petiioner/applicant is cautionad fo avoid submitting personal information in documents filed in a patent application that may
sontribute to identity theft. Personal information such as social security numbers, bank ascount numbers, of credit card numbers

to support a petition or an appiication. f this type of personal information Is included in documents subrilted to the USPTO,
petitioners/applicants shiould consider redacting such personal information from the documents before submitiing them to the
USPTO. Petiioner/applicant is advised that the record of @ patent application is available to the public after publication of the
application (unless a non-publication reguest in compliance with 37 CFR 1.213(g) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be avaiiable {0 the public ¥ the application is
referenced in @ published application or an issued patent (see 37 CFR 1,14). Checks and credit card authorization forms
PT(-2038 submitted for payrment purposes are not retained in the application file and therefore are nol publicly available,

{cther than a check or credit card authorization form FTO-2038 submitted for payment purposes) is never required by the USPTO

LEGAL NAME OF INVENTOR

- ~, . .
Inventor: Rossa Wal Kwun Chiv Ay " Date (Optional)
s s p
e L
Lot U7 T
Signature: \T' i) “'\\,/ /
7 P
{

Note: An application data sheet (PTO/SEBM 4 or squivalent), including narming the entire inventive entity, must accompany this form.
Use an additionat PTO/AIALY form for each additional inventor.

This coltection of information is required by 35 U.S.C. 118 and 37 CFR 1,63, The information is required 10 obtain or retain & benefit by the public which is to file {and by

the USPTO w0 process) an application. Confidentiality is governed by 38 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collaction is estimated to ske 1 minute ©
complete, including gathering, preparing, and submitiing the completed application form to the USPTX. Time will vary depending upon the individual case. Ary
cormments on the amount of time you require 1o complete this form andfor suggestions for reducing this burden, should be sent to the Chisf information Officer, U.S.
Patent and Trademark Office, U.S. Department of Conunerce, P.O. Box 1450, Alexandria,
ADDRESRS. SEND TO: Commilssioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, calt 1-800-PT0-9198 and sefect option 2.

VA 223131450, DG NOT SEND FEES OR COMPLETED FORMS TO THI

s

Pg. 182




Attorney Docket Nu. 0RO013:(284 10U 11995353
Clignat Ref, No: {/MEDAG! US Rep
FTOAIAGY {06-12)
. Appravad for yse through 18120140 OME 06510032
1.8, Patent and Tradamark Office; ULS, DEPARTMENT OF COMMERCE
Under thi Papenwork Reduction Act of 1885, no persons are requirss to respond 1 a coliettion ol information unlzss it displays & valid OMB contro! number.

DECLARATION {37 CFR 1.83) FOR UTILITY QR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

;ﬁiie of  IDETERMINATION OF BASE MODIFICATIONS OF NUCLEIC ACIDS
nvention

As the below named inventor, | hereby declare that:

This declaration . o
is diracted o 1 The attached applicaiion, o

& United States application or PCT intemational application number 16/995,607

filed on August 17, 2020
The above-identified application was made or autherized 1o ke made by ras.

| believe that | am the origingl inventor or an original jeint inventor of a olaimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishabie under 18 U.S.C. 1001
by fine or imprisonment of not more than five (8) years, or both,

WARNING:

Petitionar/applicant is cautionad to avoid submitting personal infermation in docurnents filed in @ patent application that may
contribute toidentity theft, Personal information such as social security numbers, bank account numbers, or oredit card numbers
{other than a check or credit card aughorization form FTO-038 submitted o payment purposes) is never requiired by the USPTO
fo support @ pelition or an applications. {f this type of personal infurmation is included in documents subrmiited ta the USPTE,
petifionars/applicants should consider redacting such personal information from the documents tefore submilling thern to the
USPTO. Petitionevapplicant is advised ihat the record of a patent application is available to the public after publication ofthe
application {uniess a non-publication reguest in compliance with 37 CFR 1.213(a} is made in the application) or issuance of a
patert. Furthermore, the record from an abandoned application may-alse be avaliable io the public i the application is
seferences ina published application or an issued patent (ses 37 GFR 1.14). Checks and credit card authorization forms
PTO-R038 submitted for payrmeni purposes are not retainad in the spplication file and theretore are nol publicly avallable,

{LEGAL NAME OF INVENTOR

Diate (Oplicoal)

fnvertor: Kwan Chea $han

Signaturs:

Note: An application data sheel (PTOISEN4 or aquivalenty, including neming the eatire inventive entily, must accompany ihis form.
Use an additional PTOAIANT forme for each additional inventor,

This cotlection of irformation is required by 85 U..C 118 ang 37 OFR 163, The infarmation is refuired o obigin o retain:a denslii by the public which is fo fle {and by
fhe UBPTO o process) en application. Cosfidentiality is governed by 35 U.8.C. 122 and 37 CFR 111 and 1,14 This collection is astimaled 1o fake 1 minyte o

compiate, intluding gathering, preparing, and-submitting the somplated application farm 1 the USPTO. Time wilt vary depending upon tha individual case. Any
comrments o the amount of e you requirs in complete this furm antior suggestions for réduding this turden, shoutd be sent te the Chiet information Oficer, 1.5,

Fatent and Trademark Office, U.S. Department of Commerce, 2.0, Box 1459, Alexandra, VA 22313-1460. DO NOT BEND FEES OR COMPLETED FORMS TG THIS
ADDRERS, SEND TO: Cormmissioner for Patenis, PO, Box 1450, Alexanddia, VA 22313-1450,
1 you need agsistance in completing the form, oslt 1-B06-PTO-8193 and select oplion 2,
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Clieat Ref No. 1/MEDVOGT US Reg

BYOARON {9
Approved for use through 0181/2044, OME 88510032
U8, Patont and Trademark Office; LS, DEFARTMERT OF COMMERCE
Under the Paperwork Reduction Act of 19595, no persens are required 1o respond to a.calfection of infurriation unfess it dispiays a valid OMB tontrof mamben

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.78)

';'iﬂ& of  IDETERMINATION OF BASE MODIFICATIONS OF NUCLEIC ACIDS
nvention

As the below named inventor, | hereby declare that:

This declaration _— .
is directed io: 1 The attachied application, or

% United States application or PCT internationad application number 16/998 807

fited on August 17, 2020
The above-identified application was made or authorized to be made by me.

| believe thst | am the original inventor or an original joind inventor of a claimed invention in the application.

| hereby acknowledge that sny willful false siatement reade in this deciaration is punishable under 18 U.5.C. 1004
by fine or imprisonment of not more than five (3) years, orbath.

WARNING:

Petitionerapplicant is cautioned to avoid submiiting personal irdormation in documents fied in @ patent applicatipn that may
contribute to identity theft. Personal informiation such as socia! security numbers, bank account numbers, or credit card numbers
{other than a check or credit card suthorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
i support a petition or an application. if this type of personal information is included in documents submilted to the USPTO,
petiionersfapplicants should consider redacting such persenal information from the documents hefore subrmitling them to the
USETO. Pefitionedfapplicant is advised that the record of a patent application is available to the public after publication of the
application: (uniess a non-publicationt renuast in corapliance with 37 CFR 1.213(a) is made in the applicatien) orissuance of 3
patent. Furthermore, the record from an abandoned application may also be available o the public i the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credif card authorization forms
PYQ-2038 submitted for payment purposes are nat retained in the application fie and therefore are not publicly avattable.

LEGAL NAME OF INVENTOR

inventor: Peiveng Jiang Dale (Optiopal)
. N
Signature: WAy

3 i Ry W

Note: An application data shaet (PTIMSE/14 or equivalent), including nanting the enties invertive entily, must accempany this torm.
Use an additional PTOAIANGT forr for each additional ipventor.

This coftection of information is required by 35 U.B.C. 416 angt 37 CFR 1.63. The information is reguired to obitain of retain a benelil Dy the public-which is lofile {and by
the USFETO o process) an appiication. Confidentisfity is governed by 35 11.8.C. 122 and 37 CFR 1.11 and 1.14, This cullectiun timated 1o take 1 minute o
compiete, including gatharing, oreparing, and submilling the completed applization form 1o the USPTQ. Time will vary depending upon the individual case. Any
comments ors the amoundt of i you require to complate this fem andfor suggestinns for reducing this burden, should be sornit to the Chiel Infarmation Officer, U8,
Paiert and Trademark Office; 115, Dépariment of Commerce, P.G, Box 1450, Alexandra, VA 22313-1450, GO ROT SERD FEES OR COMPLETED FORMS 10 THIS
ADDRESRS. - SEND 1O Commissinner for Fatenis, PO, Box 1450, Alexandria, YA 22313-1450.

tyou nesd assistancs in completing the form, call 1-800-BT0-3198 aud sefedt option 2,

=
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Attorney Docket No. 080013-0284 10U8-1 1993583
Client Refl No. F9/MED/SGEUS Reg
PTOAIAINT (DB-12)
Approvad for use through 04312014, OME 08510032
_ {4.8. Patent and Trademark Offics; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1998, no persons are required 1o respond 1o a collection of information unless it displays a valid OMB control nurber,

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION UGING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of
fnvention

MINATION OF BASE MODIFICATIONS OF NUCLEIC ACIDS

As the below named inventor, | hereby declare that!

This declaration o
is directed to: {7 The attached application, or

5 United States application or PCT international application number 16/285,607

filed on August 17, 2020
Tha above-daeniified application was made or authorized to be mads by me.

| believe that | am the origina] inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any wiliful false statement made in this declaration is punishable under 18 U.8.C. 1001
v fine or imprisenment of not more than five (8) years, or both.

WARNING:

Petiticner/applicant is cautioned to avoid submitling personal information in documents filed in a patent application that may
contribute to identity theft. Parsonal information such as social security numbers, bank account numbers, or credit card numbers
{other than a check or cradit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTG
1o support a patition or an application. I this typs of personal information is included in documents subrmitied to the USPTO,
petitioners/appiicants should consider redacting such personal information from the documents before submitting them to the
USPTO, Petitionerfapplinant is advised that the record of a patent application is available io he public after publication of the
application {unless a non-publicalion request in compliance with 37 CFR 1.213(a) is made in the application) of issuance of a
paient. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published apglication or an issued patent {(see 37 CFR 1.14). Checks and credit card authorization forms
PT0-2038 submitted for payment purposes are not ratained in the application file and therefore are ot publicly available.

LEGAL NAME OF INVENTOR

fnventor: _Suk Hang Cheng Date (Optional) ©
4 " (’,/ 2.1
Signature: L}/?\/W« ) . o

Note: An application data sheet (FTO/SBME or equivalent), including naming the entire inventive enlity, must accompany this form.
Lise an additional PTOIAIAIGT form for each additional invenior,

This collection of information is required by 35 LLS.C. 115 and 37 CFR 1.83, The information is required to abtain of retain & benefit by the public which is o fite {and by
the USPTO to provess) an application, Corfidentiality is governed by 35 U.6.0 422 and 27 CFR 1,11 and 1,14, This collection is estimated 1o take 1 minve te
compiete, inciuding gathering, preparing, and submitting the completed application form fo the USPTO. Time will vary depending upon the indbidual case. Any
comments on the amount of time you require 10 complete this torm and/or suggestions for reducing this burden, should be sent to tha Chief Information Officer, U5,
Patent and Tradamark Office, U.5. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 14580, Alexandria, VA 223131450,

if you need assistance in completing the form, calt 1-800-PT0-8198% and select option 2.
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Attoraey Docket No. (8001 5-0284 10US-1199353
Chient Ref. No. 19/MED/OG! US Reg
PTCHAIAGT (0614
Approvad for use threugh CH3TINTA, OME (851-0032
0.8, Patent and -radcmarlx Office; LS. DEPARTMENT GF COMMERCE
bnder ihe Faperwork Beduction Actof 1995, o pevsons e reguirad 1 respond 16 & collection of information waless it displays a wvalid OMB controf numibier,

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN \
APPLICATION DATA SHEET (37 CFR 1.76) /)

Ftie c;f DETERMINATION OF BASE MODIFICATIONS OF NUCLEIC ACIDS
nventian

Ag the below naraed inventor, | hereby declare that:

This declaration .
is directed to: 1 The atached mpplication, or

R United Siates application or PCT international application number 16/895 807

filed on Auguai 17, 2020
Thie above-identified application was made or authorized to he made by mea.

} nelieva that | am the original invenior or an original joint inventor of a claimed invention in the application.

| hereby acknowdedge that any wiltful false siaternent made In this declaration is punishable under 18 U.5.C. 1001
by fine or imprisetmiant of not mote than five {8} years, or both,

WARNING:

Petitioneriapplicant is cautioned o avoid subriiting personal information in doguments filed in 3 patent application that may
contribule to identity theft. Personal infermation such as social securily nurnbers, bank account nurnbers, or credit card numbers
{other than g chack or credit card authorization form PTO-2038 subimitted i payment plrposes) is never required by the USPTO
to suppart a petition or an application. if this type of persona! information is included in documents submitted to the USPTO,
petitionersfapplicants should consider redacting such personal information from the documents before subraiiling them fo the
USPFTC. PN:L:\;neu‘csppE(z,mé is advised that the record of a patent application is available to the public after publivation ol the
application {unless a non-publisation requast in compiiance with 37 CFR 1.212(a) is made in the application] or issuance of a
patent, Furthermore, the record from an abandoned application may alse be avallable to the public if the apgiication is
referenced in @ published application or an issued patent {see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitied for payment purposes are not retainad in the applicaion file and therelore arg nat publicly gvailable.

LEGAL NAME OF INVENTOR

inventor, Weniel Peng Date (Optional) |

Sigrature:

chiding naming the entire inventive antity, must accempany this form,

Note: An application data sheat (PTOISB/M4 or equivalent), |
Use an additional PTOMAIANY form for each additional inventer.

wiitch is o fite {and by

arion of information is requirerd by 35 U.S.C. 1186 and 37 OFR 183, Thainformation 15 reguired {0 obizin orvetain 3 banefil by the publ
ka1 mimde o

ﬂ iie oollesd
he LISPTI o process)-an applicaticn. ‘:”om:Jenucx!ﬁy is governed by 35 1.5.C. 122 and 37 CFR 111 and 1.94, This coltection is antimated
tom{‘!t te, including gatherinn, preparing, and submitting the completed applivation form lo the USPTO. Time will vary depending upon the indivi
comnents on the amount of tine you require to complete this form andior suggestions for reducing this burden, should be sent to the Chiat Infarraation Qfficer, U 8.
Fatent and Trademark Office, U.S. Depariment of Commerce, P.O. Box 1450, Alexandta, VA 22313~1450, DD NOT SEND FEES OR COMPLETED FORMS TO THIG
ADDRESS. SEND TO: Commissioner for Patants, PO Box 1450, Alexandria, VA 22313-1450.
H you nesd assistancs in completing the form, call 1-B00-PTO-8199 and selsct aptioi 2,
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Attoraey Docket No. 08050284 1OUS-1 199353
{hent Refl No. ID/ARID0 US Reg

o

PTOMAIAGT {06
Approvad for use through OU2H2044, OMIE 0651 -
(.5, Patent and Trademark Office; U.S. DEFARTMENT OF COMM

Under the Paparwork Raduction Act of 1993, no persons are required (o Tespond (0 & collsction of information uniess it displays » valid OME controt numiber.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 OFR 1.78)

Title of  IDETERMINATION OF BASE MODIFICATIONS OF NUCLEIC ACIDS
{nvantian

As the below named nventor, | hereby declare that:

This declgration : )
is directed o {1 The aftached application, or

¥ United Siates application or PCT international application number 16/985.607

fited on Augiust 17,2020

The atove-identified applization was made or authorized to be made by ms,

I belleve ihatl L am the orginal inventor oran original joind nventer of 9 dlalmed invention in the application.

| hereby acknowledge that any williil false statament made in this declaration is punishable under 18 U.5.C. 10
by fine or ireprisonment of not maore than five (8) years, or both,

WARNING:

Pettionerfapplicant is cautioned to avoid submitting persenal information in documents filed in a patent application that may
conbriiute fo identity theft. Personal information such as social security numbers, bank acoount numbers, or credit card numbars
{other than a chedk or credit card authorization formt PTO-2038 subrmitted for payment purposes) is naver required by the USPTO
0 support a pelition or an application. {f this type of personal information is included in documents submitted to the USPTO,
petiticners/applicants should censider redacting such personal information from the documents before submitting them ta the
USPTO. Pelitionerfapplicant is advised thal the record of a patent application is available to the public after publication of the
application {unless & non-publication request in compliance with 37 CFR 1.213(a) is mads in the application) of lssuance of a
patenl. Furthermore, the record from an abandoned application may also be available to the publicif the application is
referrcoed in g publishied application or an issued patent {see 37 CFR 1.14). Cheoks snd credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

inventor: On Yee Tse Date {Optional) :

Signature:

Note: An application data eheet (PTO/SBM4 of pguivalent), including naming the entire Inventive entity, must accompany his form.
Use an additional PTOAIAGT form for each addiionat inventor.

This sollection of information is reguired by 35 U,8.C. 115 and 87 OFR 1.65. The information i5 retpsived (o obtain of retain 8 benefit by the public which is 1o fiie fand by
the USFYO ti process) an application. Confidentiality s govared by 38 1150, 122 and 37 CFR L1 and 1.14, This collection is estimated to teke 1 minue to
compiete, including gatharing, preparing, and subrmitting the completed spplication farm to the USFTQ. Time will vary depending upon the individual nase, Ay
comments on the siowl of tirme you require 1o commiplets s form andior suggestions for reduning this turden, shidd be sent (0 the Thiel Intormation Officsr, 10 G
Fatentand Trademark Office, U8, Depatment of Commeice, IO, Box 1450, Alexandria, YA 22313-1450, DO.RCT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS, SERD 10! Comvnissioner for Patants, P.O. Box 14580, Alexandria, VA 23313-1450.

If you need assistance i completing fhe form, oait 1-800-PTO-4192 ang salaat optivn 2.
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DocCode - SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 17891899 Document Date: 08/19/2022

The presence of this form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of document entry (noted above):
e USPTO employees may access SCORE content via DAV or via the SCORE web page.

e External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: March 1, 2019
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DocCode - SEQ.TXT

SCORE Placeholder Sheet for IFW Content

Application Number: 17891899 Document Date: 08/19/2022

The presence of this form in the IFW record indicates that the following document type was received
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Sequence Listing

At the time of document entry (noted above):
e USPTO employees may access SCORE content via DAV or via the SCORE web page.

e External customers may access SCORE content via PAIR using the Supplemental Content
tab.

Form Revision Date: March 1, 2019
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