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9 1/854 bp 99.88%

10 1/1451 bp 99.93%
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*6

Seq
ID

et/ S
£& (bp)

T/ (TR gt /LB

t ~ HLA
WinfrTy
1

63

CCCACCGGGACTCAGATTCTCCCCAGACGCCGAGGAT
GGTGCTCATGGCGCCCCGAACCCTCCTCCTGCTGCTC
TCAGGGGCCCTGGCCCTGACCCAGACCTGGGCGCGT
GAGTGCAGGGTCTGCAGGGAAATGGGCGCGTGAGTG
CAGGGTCTGC

t ~ HLA
BEFTy Y
2

270

GCTCCCAGGTTCCCACTCCATGAGGTATTTCTACACC
ACCATGTCCCGGCCCGGCGCCGGGGAGCCCCGCTTCA
TCTCCGTCGGCTACGTGGACGATACGCAGTTCGTGCG
GTTCGACAGCGACGACGCGAGTCCGAGAGAGGAGCC
GCGGGCGCCGTGGATGGAGCGGGAGGGGCCAAAGTA
TTGGGACCGGAACACACAGATCTGCAAGGCCCAGGC
ACAGACTGAACGAGAGAACCTGCGGATCGCGCTCCG
CTACTACAACCAGAGCGAGGGCGGTGAGTTGACCCC
GG

b ~ HLA
BEFzy vy
5

117

TAGCAGGGTCAGGGTTCCCTCACCTTCCCCCCTTTTCC
CAGCCATCTTCCCAGCCCACCGTCCCCATCGTGGGCA
TCGTTGCTGGCTTGGTTCTACTTGTAGCTGTGGTCACT
GGAGCTGTGGTCGCTGCTGTAATGTGGAGGAAGAAG
AGCTCAGGTAAGGAAGGGGT
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oooao
=7
Seq | My | 5 IEEMHES SR 3’ IR O RCA
D B4
8 [eFr GITACCCA | ATGGCGCCCCGAACCCTCCTCCTGC | CGTGAGTGCAG
HLA | AGAACGCA | TGCTCTCAGGGGCCCTGGCCCTGAC | GGTCTGCAGGG
=27~ | GCTGATTC | CCAGACCTGGGCG AAATGGTAGTG
1 TCCCCAGA TCGGAGGTCGT
CGCCGAGG TOET
ATGGTGCT
€
9 |ttt GTTACCCA | GGTTCCCACTCCATGAGGTATTTCT | TAGTGTCGGAG
HLA | AGAACGCA | ACACCACCATGTCCCGGCCCGGCG | GTCGTTCCT
=7~ | GCTG CCGGGGAGCCCCGCTTCATCTCCGT
2 CGGCTACGTGGACGATACGCAGTT
CGTGCGGTTCGACAGCGACGAC
10 | eF GTTACCCA | TGGATGGAGCGGGAGGGGCCAAAG | TAGTGTCGGAG
HLA | AGAACGCA | TATTGGGACCGGAACACACAGATC | GTCGTTCCT
=y v | GCTG TGCAAGGCCCAGGCACAGACTGAA
2 CGAGAGAACCTGCGGATCGCGCTC
CGCTACTACAACCAGAGCGAGGGC
11 ek GTTACCCA | GGCTACGTGGACGATACGCAGTTC | TAGTGTCGGAG
HLA | AGAACGCA | GTGCGGTTCGACAGCGACGACGCG | GTCGTTCCT
=7 | GCTIG AGTCCGAGAGAGGAGCCGCGGGCG
E CCGTGGATGGAGCGGGAGGGGCCA
AAGTATTGGGACCGGAACACACAG
2 ek GTTACCCA | ATGGCGCCCCGAACCCTCCTCCTGC | TAGTGTCGGAG
HLA | AGAACGCA | TGCTCTCAGGGGCCCTGGCCCTGAC | GTCGTTCCT
TW/ GCTG CCAGACCTGGGCG
13 [er AAAAAAAA | GGTTCCCACTCCATGAGGTATTTCT | TAGTGTCGGAG
HLA | AAAAAAAA | ACACCACCATGTCCCGGCCCGGCG | GTCGTTCCTAAA
=277~ | AAAAAAAA | CCGGGGAGCCCCGCTTCATCTCCGT | AAAAAAAAAAA
2 AGTTACCC | CGGCTACGTGGACGATACGCAGTT | AAAAAAAAAAA
AAGAACGC | CGTGCGGTTCGACAGCGACGAC
AGCTG
14 |er GTTACCCA | GGTTCCCACTCCATGAGGTATTTCT | AAAAAAAAAAA
HLA | AGAACGCA | ACACCACCATGTCCCGGCCCGGCG | AAAAAAAAAAA
=277 | GCTGAAAA | CCGGGGAGCCCCGCTTCATCTCCGT | AAATAGTGTCG
AAAAAAAA | CGGCTACGTGGACGATACGCAGTT | GAGGTCGTTCCT
AAAAAAAA | CGTGCGGTTCGACAGCGACGAC
AAAAA
15 [er GTTACCCA | AGCCATCTTCCCAGCCCACCGTCCC | TAGTGTCGGAG
HLA | AGAACGCA | CATCGTGGGCATCGTTGCTGGCTTG | GTCGTTCCT
;—'w‘f GCTG GTTCTACTTGTA
16 |EFh GTTACCCA | GCTGTGGTCACTGGAGCTGTGGTCG | TAGTGTCGGAG
HLA | AGAACGCA | CTGCTGTAATGTGGAGGAAGAAGA | GTCGTTCCT
;’f vv | GCTG GCTCAG
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*8
Seq =6 5 IEEMRE | R EES | 3 FEENRES £7u—7E
ID AlcH DX DEX (bp) B Rex F& (bp)
(bp) (bp)
8 E  HLA 49 63 48 160
sl W]
9 b  HLA 20 120 20 160
S D
10 t b HLA 20 120 20 160
R D
il bt ~ HLA 20 120 20 160
=2 ¥l
12 t F HLA 20 63 20 103
=7 v
13 t b HLA 45 120 45 210
o D
14 t ~ HLA 45 120 45 210
= 0 0]
15 t ~ HLA 20 62 20 102
s ey
16 t + HLA 20 55 20 95
S s
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1 98°C 45 Fb 1
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Ooooo
#10
NGS AR L —HEyh D SGA TG 4
T K I 38.8 Mb 33.2 Mb
A MK 50.8 Mb 36.7 Mb
AR EORNER 76.5% 90.3%
it Plex 8-plex 8-plex
PF e A ELY 57.7M 49.3M
EH L —2R 150X 150X
HS A4 77 %4 X 303 M 404.0 M
BHRIO S—F k- 32.5% 2.5%
Fold Enrichment 43.2 48.6
Fold 80 Base Penalty 1.84 1.40
Ooo0o00o0ooao
Ooo0o0ooao
#11
NGS ANy Z ay N L—E% vk D i
74V EEiEE LT E A OB AR S —t 67.6% 97.5%
K~ (PCT_PF _UQ READS)
1 X COEAERD N—F R 99.8% 99.8%
20X TOERBEIED/I—E b 90.3% 99.3%
30X TOREMEFED /R—F b 72.4% 96.2%
Ooo0oooao
oooooooooooooootootooooobooboobooooobooooooooOoooao
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#12
NGS AR w7 R —FFyh D 74770 4
TANB imE LB A Ot —t 94.60% 97.7%
~k (PCT_PF _UQ READS)
B O A—E 79% 80%
1X TOEREIED S—E -k 100% 100%
20X TOEREE O A—E b 90% 96%
30X ToOEREE D A—E b 71% T77%
Fold Enrichment 44.9 49.9
Fold 80 Base Penalty 1.76 1.4
B A4 7FV94 R 122 M 267TM
oooooag
goooao
#13
rR N L—E%yhD 475V 4
Wi B Fi i BRI
—IEEZRI(SNP) 98.59% 99.23% 99.05% 99.27%
ATV —LRI( AT N) 76.42% 94.12% 87.76% 94.85%
Bat 98.14% 99.15% 98.85% 99.20%
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- C40B 50/14, C12Q 1/6869, C12Q 1/6876, C40B 50/00, C40B 40/08

According to Intemnatienal Patent Classification (1PC) or to both national classification and [PC

B.  FIELDS SEARCHED

See Search History Document

Minimum documentation searched (classification system followed by classification symbols)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the ficlds searched

Electronic data base consulted during the international search (name of
See Search History Document

data base and, where practicable, search terms used}

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevanl to claim No,

(26.02.2015) para [0017]

X US 2016/D032396 A1 {THE BOARD OF TRUSTEES OF THE LELAND STANFORD JUNIOR

— UNIVERSITY) 4 February 2016 (04.02.2016) para [0013], [0043], [6098), [0127], [0140], [0268],

Y [0293], [0303], [0325], [0418], [0418), [0466], [0489], [048a], [0513), [0523], (A576], (0590],
[0601], [0684], (0711], [0731], [0918], [0925], [0936]

Y US 2015/0056509 A1 {LONGHORN VACCINES AND DIAGNOSTICS, LLC) 26 February 2015

1-7, 9-11, 13-26, 28-30,
32-36, (56-67, 69-70, 72-
78)(1-7, 8-11, 13-26, 28-
30, 32-36)

8, 12, 27, 31, {(35-67¥(8,
12, 27, 31}, 68, (69-
7018, 12, 27, 31, 71,
(72-82)/(8, 12, 27, 31)

B, 12,27, 31, (S5-67)(8,
12, 27, 31), 68, (69-
70¥(8, 12, 27, 31), 71,
(72-B2)/(8, 12, 27,31)

D Further documents are listed in the continuation of Box C.

D See patent family annex.

*  Special categories of cited documenis:

“A" document defining the general stata of the art which is not considered
1o be of particular relevance
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1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.:
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3, I:I Claims Nos.:
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Caontinuation of: Box No. [Il Observations where unity of invention is lacking

This application ¢ontaing the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under FCT Rule 13.1. In order for all inventicns io be examined, the appropriate additional examination fees must e paid.

Group |: Claims 1-36, 55-78, drawn to compositions comprising a polynucleotide library and method for using said polynucleotide library
to sequence genomic DNA

Group |1: Claims 37-45, drawn to a method for generating a polynuclectide library

Group itl; Claims 46-54, drawn to a method for amplifying a polynuclaotide library having a preselactad representation of a sequance
feature

The inventicns listed as Groups |, It, Il do not relate to a single general inventive concept under PCT Rule 13.1 becausa, under PCT
Rule 13.2, they lack the sama or corresponding spacial technical features for the following reasons:

Spacial Technical Features

Group | requires compositions of malter comprising a pelynuclectide library, and mathod steps for using said polynucleotide library for
saquencing genomic DNA, not required by Groups il, ill.

Group |l requires methad steps for g ing a polynt tide library by providing predetermined sequences encoding a set of

polynuclaotides, not required by Groups |, IIE.

Group Il requires method steps for amplifying a palynucteotida library having a preselected representation by obtaining an amplification
distribution for a set of polynuclectides, clustering polynuclectides inta two or more bins based on a sequence feature, and adjusting the
relative fraquency of polynuclectides in at least one bin, not required by Groups 1, Il

Common Technical Features
The feature shared by Groups |, Il, 11l is a polynucleotide library comprising at least 5000 polynuctectides.
The feature shared by Groups Il and |1l is synthesizing a polynucleotide library and amplifying the polynucleotide library.

Howsver, these shared technical features do not rapresant a contribution over prior ar, because the shared techanical features are
taught by US 2015/0038373 A1 to Twist Bioscience Corp. (herelnafter ‘Twist'),

Twist discloses a polynucleotide library comprising at least 5000 polynucleotides {para [0010] - "In practicing any of the mathods of
constructing & gena library as provided hergin, in some embediments, the list of genas comprises at least 500 genes. In some
embodiments, the list comprises at least 5000 genes").

Twist discloses a method comprising synthesizing a polynucleotide library and amplifying the polynuclectide library (para [0204] -
“Various methods are conlemplated for the de novo synthesis of gene libraries with low error rates. . . . For examnple, oligonuclaotida
synthasis typically in silu on a DNA synthesis waler, may be followed by a gene assembly reaction, such as polymerase cydling
assembly (PCA), of the synthesized oligonucleotides into longer sequences. The assembled sequencas may be ampllified, e.g. through
PCR").

Ag the tochnical features ware known In the art at the time of the Invention, they cannoct be considered special technical featuras that
would otherwisa unify the groups.

Groups |, I, 11l therefora lack unity of invention under PCT Rule 13 because they do not share a same or corresponding special technical
featura.
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