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ogogoano

1)

HPRE (SEQ ID

NO: 1)

AAGTTTGTCA ACGAATIGTG GGICTTITGG

CAATGTGGAT ATCCTGCTTT AATGCCTTTA

GACAATTCTG TCGTACTCTC

AGGCTGTGCT GCCAACTGGT

451 GACGTCCITT GTTITACGTICC CGTCGGCGCT GAATCCCGCG GACGACCCCT
501 CCCBGGGCCE CTTGEGGCTC TACCGCCCGC TTCTCCGTCT GCCGTACCGT
551 CCGACCACGG GGCGCACCTC TCTTTACGCG GACTCCCCGT CTGTGCCTTC
€01 TCATCTGCCG GACCGTGIGC ACTTCGCTTC ACCTCTGCAC GICGCRTGGR

€51 GACCRACCETG GGRACCTGCC CAAGGTCTITG CATARGAG

701 CTCTTGGACT TC

1 GTTGCTCGGC ARCGGCCTGG TCTGTGCCRA GTGTTTGCTG ACGCARACCCC

101 TGTICTCCTCT GCCGATCCAT

AGCAGGT CTGGAGCARR

252

HPRER (SEQ ID

NO: 3)

51

101

151

goooao

ATE A B <

WPRE (SEQ ID

No: 4)

1 GATCCAATCA ACCTCTGGAT TACAAAATTT GTGAAAGATT

51 CTTAACTATG TTGCTCCTTT TACGCTAT

CCCGTATGGC

CTTTATGAGG

TGTGTTTGCT

AGCTCCTTTC CGGGACTTTC

TGTCGEGEGAR

TGGATTCTGC

451 GCGGGACGTC CTTICTGCTAC GTCCCTTCGG CCCICAATCC AGCGGACCTT
501 CCTTCCCGCG GCCTGCTGCC GGCICTGCGG CCTCTTCCGC GTCTITCGCCT
551 TCGCCCTCAG ACGAGTCGGA TCTCCCTTTG GGCCGCCTCC CCGCCTGGGA

€01 TC

151 ACTGACAATT

TTCCATGGCT GCTCGCCTGT

WPREY (SEQ ID

No: 7)

1 RATCAACCTC TGGATTACAR AATTTGTGAR AGATTGACTG GTATTCTTAA

CTATGTTGCT CCTTTTACGC

TGTGGATA CGCTGCTTTA ATGCCTTTGT

ATCATGCTAT TGCTTCCCGT ATGGCTTTCA

151 TCCTGGTTGC TGTCTCTTTA TGAGGAGTIG TGGCCC

JP 2018-534946 A 2018.11.29
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(12)

1 AACAAGCCTT TGGATTGGAA AATCCTTCAG CGCATTACGG

51 GTTTCTTGCA CCCTTCACGA

TCCAGCCCTA ATGCCTTTGT

101 ACCATGCCAT TACCCGGCGC CAGGCCTTAA AAATTTCCTG GCCCTTTAAG

ACTTATTGH

GRACTGRCAR TTCCATTGTG GCTTCGGGAR

CTGCTICGGCT GCGTTIGCCAA CTGGATGCTT

451

GGGGAACGT CGTTCTGCTT CGTCCCCTCT GCATTGAATC CGGCGGACGC

301 CCCETCGCGC GGACTGCTCG GCATTCCCGT CGCGCCGCCG CCTCTCCCGT

551 TCCGACCTTC TACGGGCCGC ACGTCACTCT TCGCCGTICTC CCCATCTG

GTGTTTGCTG ACGCAACCCC

2

modified (SEQ

ID NO:

10)

NC: 9) 51 CGCATGGTTG CGCAGGGGAC
101 CGGAACTTAT TGCCGCCTGC
153 ATTEGRACTG ACRATTCCAT
GGRAAGCGGA ATGGCTGCTC GGCTGCGTTG
GCTTICGGGC
BEPREQ 1 GTTATCAGGC AC 5CGE C 5 LG GTGTTTGCTS ACGGRACCCC

GCATGGTTC CGCAGG

101 GGTTTCCCC

151 CTTGCTCGCC GCTGGACGG

GGAAAGCGGA CATCTTTICCC ATGGCTGCTC

GCTTCGGGC
BPRER (SEQ ID 1 GRAACGTCGTT CTGCTTCGTC CCCTCTGCAT TGAATCCGGC GGACGCCCCG

CACTCTTCGC CGTCTCCCCA TCTG

oooao

RITT 2 B2 <

BPREyY (SEQ ID

NO: 12)

AATCCTTCAG

51 GTTTCTIGCAR CCTGTGGCTA

CATGCH

CAGGCCTTARA AARATTTCCTS GCCCTTTAAG

]

151 ACCTTTCTTT ACAGCCTGTA CAAGCAACCT TTGCCC

GSPRE (SEQ ID

NO: 13)

51
101
151
20 TGCTCTGTGT TTGCTGACGC AACTCCCR
2 G CTTTCGGTTT CTCACTTCCG

401 CTTCGTTTCC ATGGCTGCTC GC

CCRRCTIGGAT TCITCGCGGE

451 ACGTCCTTCT GTTACGTCCC CTCCGCGGAC AACCCAGCGG ACCTTCCGTC
501 TCGGGGACTT CTGCCGGCTC TCCGTCCTCT GCCGCTTCTG CGTTTTCGTC

551 CGGTCACCAA GCGGATATCC CTGTGGGCCG CCTCCCCGCC TG

GSPREC. (SEQ ID

NO: 14)

AACGTGGTGT GTGTTTG

7l

TG ACGCAACTCC

GTTGTTGGGET

TTCCATGGCT

GSPREP (SEQ ID

NO: 15)

JP 2018-534946 A 2018.11.29
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AL A2 B <

(13)

GSPREY (SEQ ID 1 AATCRACCCT T
NC: 16) 51 TTATGTTGCT C
101 ATCRAGCTAT TGC

151 RACTGGTTAC

ASPRE (SEQ ID

5 CGTACGGCAT

No: 17)
201 GTGTGCTCTG TC TTTGCACCAC
CTATCAACTC AT cacce
L CTTCCTATCC
401 ATGG C GCCTGTGTTS CCRACTGGAT TCTTCGCGEE ACGTCGTTCT
451 GCTACGTCCC TTCGGCAGCG AATCCGGCGG TCGAGGCCTT
501 CTECCGGCTC TGCATCCCGT GCCGACTCTC CGCAGCTGAG
551 TCGCATCTCC CTTTGGGCCE CCTCCCCGCC
ASPREO (SEQ ID 1 ARCGTGE GETETGCTCT
NO: 18)
251 TTCTTCGC
ASPREB (SEQ ID 1 GGGACGTCGT TCTGCTACGT CCCTTICGGCA CGGACCTGCC
No: 19) 51 GTCTCGAGGC CTTCTGCCGG CICTGCATCC CTCCGCTTCC
101 GTCCGCAGCT GAGTCGCATC TCCCTTTGGS GooTE
ASPREY (SEQ ID TTATABARTC TGTGAAAGGT TCTGRATTAT
TTACTARATG CTTTGTAT

CACAGCT

gooodad
ooocooObObOOoooooooao
gooooooobbooooban

oooao

JP 2018-534946 A 2018.11.29

ooobObOO0oooooooooooao
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(14)

WEREy/GSFREZn
/GSPRER (BCT
2.4) (SEQ ID

NO: 21)

1 AATCAACCTC TGGATTACAA AATTTGTGAA AGATTGACTG

151 TCCTGGTTGC TG

201 TGGIGTGGIG TGCTCTGTIG

251 TTTGCACCAC CT

301 ATTGCTACCG CGGAGCTTA!

351 AGCTICGGTIG TTGGGCACTG ATAACTCCGT GGTCCTCTCC

401 CTTCGTTTCC ATGGCTGCTC GCCTGTGTTG CCAACTGGAT

451 ACGTCCTTCT GTTACGTCCC CTCCGCGGAC AACCCAGUGG ACCTTCCGTC

501 TCGGGGACTT CTGCCGGCTC TCCGTCCTCT GCCGCTTCTG

551 CGGTCACCAA GCGGATATCC CTGTGGGCCG CCTCCCCGCC

CGTTTTCGTC

TG

HPREa,/WERER
(PCT 2.7) (SEQ

ID NO: 22

.

51
101
151
201
251
301
351 TCTTCGCOTT CGCCCTCAGR

401 CGCCTGGGAT C

WEREo/EFRER
short (PCT
2.5) (SEQ ID

No: 39)

GTTGTCAGGC AACGTGGCGT GGTGTGCACT GTGTTTGCTG
51 CACTGGTTGG GGCATTGCCA CCACCTGTCA GCTCCTTTCC

101 CTTTCCCCCT CCCTATTGCC ACGGCGGAAC TCATCGCCGC

151 CTCG GCTGTTG ACTGRCRARTT
251 GTCC TTTGTITTACG TCCCGTICG
301 GGGE CCGCTTGGGE CTCTAC

351 TCTGCCGTAC

401 CGTCTGTGCC

gogooano

ATEP GRS

BPREa/HFRER
(pCcT 2.21)

(SEQ IDNO: 23)

1 GTTATCAGGC AGRAGCGGGC AATCTGCCAG GTGTTTGCTS

CGCATGGTITG

ATCCATTGCG CGGAACTTAT

SACGGG AGCTCGGGTT ATTGGRACTG

CATCTTITCCC ATGGCTGCTC
251
301
351
401

451

ACGCRACCCC

CGCAGGGGAC

LCAATTCCAT

GGCTGCGTITG

EFREd
mod/HPREB (BCT
2.22) (SEQ ID

NO: Z24)

1 GTTATCAGGC AGRAGCGGGC AATCTGCCAG GTGTITIGCTG

51 CACTGGTTGG GGCCTGGTTA ATCATTCCTC CGCATGGTTC

CGEGRACTTAT
151 CTTGCTCGCC GCTGGACGGEG AGCTCGGGTT ATTGGAACTG

201 TGTGGCTTCG GGRRAGCGGER CA

CTTTCCC ATGGCTGCTC

251 CCAACTGGAT GCTTCGGGCG GGACGTCCTT TG

CCCGGEGGCC GCTTGGGGCT

TCCGACCARCG GGGCGCACCT

GTGCCTT CTCATCTGCC GGE

CCGTGTG

ACGGAACCCC

CGCAGGGGAC

TGCCGCCTGC

JP 2018-534946 A 2018.11.29
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RIEAB#ES

(15)

EREY/GSEREQ

301 ATTGCT:
351 AGCTICGGTIG T

401 CITCGITICC

T TAGATT REGITGACEE

GCTEEAS

CAC

CABGGTCTTG

&) 151 ATRARTCCIG

201 CARCGTGEIG TGEIGISCT

IIGC

TACGCTATGT
GITATIG

GET

TGCTGICT CTTTATGAGG

GT!

CTTGCATI

ooocooao

goooooooboo
gooooooooboad
ooocooboooood

gooooao

O O o

oooooao

7 kU BRE
(DPRE) (SEQ ID

No: 27)

e

251

301
351
401

451

AAGATTTGTT GGGCATTTGA ACTTTGTGTT ACCATTTACT AAAGGTAACA

TTGRRATGTT RRRACCRRTG CTGCTA TTACTAACRAR AGTTARACTTT

AGCTTCTCTT CAGCTTATAG TACRRATTRA CTATGGGIGT
TTGTARATTA GCCATTCGRC TGTACCTTTG CCACGTGTAG

CCACAGATGC TACTCCAACA

AGCGCAGTGT

ACCCCTCTCT

ID : GTGTAGCCAC AGATGCTACT
-2 GGCGGGAGCG CAGTGTTTGC
101 GTCAGGGATAR GGRATTGCTG ATGGTATGTT
151 RAATGATTARA ACTCTCCGA TTCTACTITT GTTTGCCACA
201 AACGTTATCA TGGCATTTTG CTATGTITGGC C. ACARCTG
251 CTATCT
DPREJB (SEQ ID 1 CCTATACAGT
NO: 29) 51 nTCC
101 CGRAAGCRAT G

DPREy (SEQ ID

NO: 30)

ACCATTTACT AARGETRACHE

+ TTACTARACRAR AGTTRACTTT
AGCTITCTCTT CAGCTTATAG GACTITTATTG TACARAATTAR CTATGGGIGT

TTGTARATTA GCCATTCGR

JP 2018-534946 A 2018.11.29
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BE 2 B <

(16)

FRU—
(CPRE) (SEQ ID

No: 31)

1 RACAGACCTA TAGATTGGRA AGTATGTCRA AGAATIGTGE GTCTTITGGG

al

ATGCCATTGT

C CCTTTTACGC

AATGTGGTTA

TTCGACCCTT
TTGCTGACGC
251 T ATGCGTGGAA CCTTTGTGGC TCCTCTGCCG

AGCAGCTTGT TTTGCTCGCA GCCGGTICTIGG

ACRATTCTGT CGTCCTCTICT CGGAAATATA

551 CGACTACGGG

TCTGCCGGTC

CACGGA

701 TTGGACTTTC AGCRATGTC

CPREa. (3EQ ID

1 CGTTGCCCGG CRACGGTCCG GTCTGTGCCR AGTGTITGCT GARCGCAACCC

NO: 32) 51 CCACTGGCTG GGGCTTGGTC ATGGGCCATC AGCGCATGCG TGGAACCTTT
TGCCGATCCA TACTGCGGAA CTCCTAGCAG CTTGTTTIGC
G TCTGGAGCRR RACTTATCGG ARCTGACRAT
201 TCTCTCGGRA ATATACATCT TTTCCATGGC TGCTAGGTTG TGCTGCCAAC
251 TGGATACTTC GC
CPREB (SEQ ID 1 GGGACGTCCT CGGACGACCC
NO: 33) 51 CTGCTCTTCC
101 CGETCTCCCC GTCTGTGCCT
151 TCACCTCTGC ACGTTGCATG
201 > TGAACGCCCC ACGGRACCTG CCAARAGTCT TGCATAAGAG
251 CTTTCAGCRR TGTC
CEREY (SEQ ID 1 TAGATTGSAA RGTATGTCRR AGARTTGTGG GTCTTTTGGS
No: 34) 51 ATGCCATTGT
101 *C AACTTATAAG

151 GCCTTTCTAA

gooooao

BIE bk

U=l —FF—
(WMPRE) (3EQ

ID NO: 35)

]

1 AATCGACCTA TTGATTGGAA AGTCTGTCAG AGAATTGTTG GTTTATTGGG

51 CTTTGTTGCT ATGCCTATAT
101 ATACATGCAT T TGTGTACAAG
151 CTAGGCRAACG

TTGCTGACGC AACCCCCACT

CAATCAGCGC ATGCGTGGTA CATTTITGTC C

> CGGAACTCCT TGCAGCCTGT TTTGCTCGCT

ATCGGCACTG

TGTGCTGTCT ¢

401

C TACCTGGATC
451 ACCCAGCGGA CGACCCTICT

501 ¢ = TGTTCCAGCC

551

WMPREG (SEQ ID

NO: 36)

AGRATTGTTG GITTATTGGG

51 CGCTGCTTITA ATGCCTATAT
101 A CTTTCTCTCT TGTGTACRAAG
151 TACCCC

WMPREP (SEQ ID

No: 37)

1 GTTGCTAGGC ARCGAGCTGG GCACTGCCARA GTGTTTGCTG ACGCRACCCC

51 CACTGGCTGG GGCTTGGTAT GTGGCAATCR GCGCATGCGT GGTACATTTT

GCCTATCCAT ACTGCGGAAC TCCTTGCAGC CTGTTTTGCT

A ACTCATCGGC ACTGACAACG CTGTTGTGCT

TCCCATGGCT GCTAGGCTGT GCTGCTACCT

WMPREY (SEQ ID

NO: 38)

CCCCTCCRAG CGGACGACCC

C TGCTGAAACC CTGCTGTTCC

C TCTCTCTACG

O Ooo0ooooogo
O 0Oo0ooooog
O Ooo0ooooao
O 0Oo0ooooaog

a
u
O
oooboooooboao
a
O
g

oooooooboao
gooooooboao

gogooano

gboooooobooad
goooooooboboao
g

O Ooooo
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EPREa GTTGCTCGGCAACGECCTGETCTGTGCCAAGTGTTTGCTGACGCAACCCCCACTGETTGE HPRER GGGA TGTTTACGT &
BPREG. GTTATCAGGC: ATCTGCCAGETGTTTGCTGACGCAACCCCCACTGETTGE BPREB -GARCGTCGTTCTGCTTCGTCCCCTCTGCAT
ASPREG GTTGCCAGGCAACGTGGCCTGETGTGCTCTG: fTGTCTGACGCAACC\.CCACTGGTTGC GSPREP GGEACETCCTTCTGTTACGTCCCCTCCC CAGCGG: TCC
WEREo: GITGTCAGGE, CTGTTTGCTGACGCAACCCCCACTGETTGE WERER GGGACGTCCTTCTECTACGTCCCTTCGGECCTCARTCCAGCGGACCTTCCTTCCCGCGET
GSPREQ GTTGECAGACAACETGRTGTGGT LGOI CTGTGTTTGCTGALGCAACTCCCACTGRTTGS ASPREP GGGACGTCETTCTGCTACGTCCCTT GCCGTCTCGAGET
P e ahr bk AAAAAAAARE Ak kR K ORRRRA Ak ok ki kk kA kA KR kkkkkk Rk kK kR ak
HPREQ GGCTTGGCCATAGGCCATCAGCGCA —~TGCGTGGAACCTTTGTETCTCCTCIGCCE EPREP TACCGCCCGCTTCTCCGTCTGCCGT TCCGACCACGGGGCGCACC
BPREQ GGCCTGGTTAATCATTCCT CCGCATGETTGCECAGGGEACGETTTCCCCGCCCCTTGCCT BPREB CTGCTCEECATTCCCETCGCGCCECCGCCTCTCCCGTTCCGACCTTCTACGGGCCGCACE
ASPREQ GGCATTTGCACCACCTATCAACTCA —TTTCCCCGACGGGCGCTTTTGCCCTGCCG GSPREP CTTCTECCEECTCTCCETCCTCTGCCEGCTTCTECET TTTCETCCGETCACE
WPREQ GGCATTGCCACCACCTGTCAGCTCC TTTCCGEGACTTTCECTTTCCCCCTCCCT WERER CTGCTGCCEECTCTECEECCTCTTCCECETCTTCGCCTTCRCCCTC GGATC
GSPRE® GGCATTTGCACCACCTGTCAACT CA— —TTTCCGGTACTTTCGGTTTCTCACTTCCG ASPREB :Uhtbhbbbu TGCAT : GTGCCGAX i:i‘-*b TT ::J::bh ‘ak—lhﬂh—‘k‘c *Jb
EPREc ATCCATACTGCGGAACTCCTAGCCGCTTGCTTITGCTCGCAGCAGGTCTGGAGCARACCTC HPRER TCTCTTTACGCGGACTCCCCGTCTETGCCTTCTCATCTGCCGEACCETETEC
BPREQ. CAT TTATTGCCGCCTGCCTTCCTCRCCECTREACE TCGGETT BPRER R el -
ASPRE« ATCGCCACCGCGGACGTCAT GCCTGCCTTGCTCGCTGCT TCGGCTG GSPREP TCCCTGT CCCCGCCT
WPREx ATTGCCACGECEGAACTCAT ‘GCCTTGCCCGCTGCTEGACAGGEGCTCEGCTE WEREP TCCCTTIGGGCCECCTCCCCGCCTGEEAT
GSPREQ ATIGCTACCGCGGAGCTTAT GCCTT GACAGGA TG ASPRE] TCCCTTTEEECCGCCTCCCCGCCTG-
Sxk % % AmAed A4 kdk wkE RE RE % %E A4 . R
EPREQ ATCGGGAC TTCTGTCGTACTCTCCCGC TCGTTTCCATGGCTGCT
BPREa ATTGGAACTGACAATTCCATTGTGGCTT ARGCH TTTCCCATGGCTGCTC FIG. 2
ASPREG TTGGGCACTGACARCTCCETGETTCTTTCGGECARACTGACT TCCTATCCA. IC
WPRE® TTGGGCACTGACAATTCCETEETGTTGT TTTCCATGGCTGCTC
GSPREQ TTGGGCACTGATAACTCCETCETCCTCTCCEETAACCTAACTTCGTTTCCATGGCTGCTC
oooao
EPREx GGCTGTGCTECCAACTEGTACCTGCGC—
BPREn GGCTGCGTTGCCAACTCGATCCTTCGEGE
ASPREG. GCCTGTGTTGCCARCTGGATTCTTCGC BEREY AACAAGCCTT CTTCA TACE: TTCTTE
WEREx: GCCTGTGTTGCCACCTEEATTCTGCGC ASEREY TAACAGGCATTCTGAATTATETTGCT
GSPREQ GCCTGTGTTGCCAACTGGATTCTTCGC— WEPREY ARATTT TGGTATTCTTAAC
Wkh ok AARAE AAAA Ak
GSPREY ARTCARCCCTTAGATTAT TATGT GGTTGACGGGCATTCTTAATTATGTTGCT
N okAaa Akdkd kR kR Rk kR % KA % % kkk
BPREY CCCTTCACGACCTGTGGCTATCCAGCCCTARTGCCTTTGT TGCCATT
FIG. 1 ASPREY CCTTTTACT IGGITATCCTGCTCTCCT TCCTTTETATCAAGCTACTTCEC-——GT
WEREY CCTTTTACGCTATGTGGATACGCTGCTTTARTGCCTTTGTATCATGCTATTGCTTCCCGT
GSPREY CCTTTTACCARATGTGGT TATGCTGCTTTACTGCCTTTATATCARGCTATTGCTTCTCAT
KRk Nk wkkek Rk % ke k% kkkkk ok kE %k
BPREY CAGGCCTTAAAART CTT CTTTCTT CTGTACAAGCAACCT
ASPREY ACGECATTTGTGTTTTCTTCTCTCTACCACAGCTGGTTGCTGTCCCTTTATGCTGAGTTG
WEREY ATGGCTTTCATTTTCTCCTCCTTGTATARATCCTGGTTGCTGTCTCTTTAT
GSPREY ACTGCTTTTGITITCTCS TGGTTACTGTCACTTTATGCTGAGTT!
BPREY TTGCCC
ASPREY TGGCCT
WEREY TGGCCC
GSPREY TGGCCC
" e

FIG. 3
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International application No.
PCT/US 16/58151

A, CLASSIFICATION OF SUBJECT MATTER

CPC

‘B.  FIELDS SEARCHED

coording to Intemational Patent Classification (IPC) or to both national classification

IPC(8) - C12N 15/36, 15/86, 15/85; CATK 14/02; C12Q 1/68 (2017.01)
- C12N 2830/00, 2830/48, 2730710043, 15/85, 15/86, C12Q 1/6897

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 fields searched

_See Search History Document

Electronic data base consulted during the internaticnal search {(name of data base and, where practicable, search terms used)

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 6,287,814 B1 {Hope et al.) 11 September 2001 (11.09.2001), Espedially col 4 In 8-8, sheet 1 | 12, 13, 15/(12,13}, 20,
s fig 1B, shast 2 fig 1C, sheset11 fig 8A, SEQ ID NO: 1 22120
A o —
1-5, (7,B)/(3-5}, 8, 10,19,
2219
Y
- US 2015/0281575 A1 (DNAZ2.0 Inc.} 15 October 2015 {15.10.2015). Especially SEQ 1D NO: 104 | 12, 13, 15/(12,13), 20,
A 22120
1-5, (7.8)/(3-5). 9, 10,19,
2219
A GenBank Accession KD2715.1 Ground squirrel hapatitis virus (GSHV), complete genome 1-5, (T.B}(3-5), 9, 10,19,
[online] 10 February 1894 [retriaved 24 January 2017]. Available on the internet: 22119
<https:/iww.ncbintm.nih.govnuccera/K02715 >. Espedially pg 2.
-

[l

. Special categories of cited documents:

“A"  document defining the genera) state of the art which is not considered
10 be of particular relevance

“E" earlierappli or patent but published on ot after the international
filing date
“L” document which may throw doubts on priority elaim{s) or which is

cited to establish the publication date of andther citation or other
special repson (as specified)

“0" decument referring to an oral disclosure, use, exhibition or other
means
“P" document published prior to the international filing date but Iater than

the priority date claimed

“T*  later document published after the international filing date or priority
<ate and not in conflict with the apﬂllqatlon but ¢ited 10 understand

the principle or theary underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

uy

“Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when ihe document is
combined with one or more other such documents, suth combination
being abvious to a person skilled in the art

“&" document member of the same patent family

Date of the actual comptetion of the international search
28 March 2017

Date of mailing of the international search report

05 MAY 2017

Name and mailing address of the [SA/US

Mail Stop PCT, Attn: 1ISA/US, Commissloner for Patants
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No.  571-273-8300

Authorized officer:
Lea W. Yeung

PCT Helpdask: §71-272-4300
PCT OSP; 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT Intemational application No.
PCT/US 16/59151

Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item L.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the intemational search was
carried out on the basis of a sequence listing:

a. D forming pari of the international application as filed;
[] inthe form ofan Annex C/ST.25 text file,
D on paper or in the form of an image file.

b. D fumnished together with the international application under PCT Rule 137er, 1{a} for the purposes of international search
only it the form of an Annex C/ST.25 text file.

c. furnished subsequent to the international filing date for the purposes of international search only:

it the form of an Annex C/ST.25 text file (Rule 13fer. 1(a)).
l:l on paper or in the farm of an image file (Rule 13/er, 1(b) and Administrative Instructions, Section 713).

2. In addition, in the case that more than one version or copy of a sequence listing has been filed or fumished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the applicaiion as
filed or does not go beyond the application as fled, as appropriate, were fumished.

3. Additional comments:
GenCors ver 6.4.1 SEQ IO NQs: 3, 7, 14

Forin PCT/ISA/210 {continuation of first sheet (1)) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.

PCTIUS 16/59151

Box No, 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intemational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

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

2, D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

<~
3 Claims Nos.: 18, 23-26
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No, IIT  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multipie inventions in this international application, as follows:
-G ko Extra Sheet for continuation-—-

1L D As all required additional scarch fees wers timely paid by the applicant, this international search report covers all searchable
claims.

2. D As sll searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees,

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
ondy those claims for which fees were paid, specifically claims Nos.:

4. }I{ No required additional search fees were timely paid by the applicamt. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-5, (7-8) (in part), 9. 10, 12, 13, 15 (in part), 19, 20, 22 (in part) limited to SEQ ID NOs: 14, 3,7

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D Mo protest aceompanied the payment of additional search fees.

Form PCT/ISA/210 {continuation of first sheet (2)) (January 2015)
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PCT/US 16159151

——continued from Box |11 {Lack of Unity of Invantion }----.

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept urdler PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I+: Claims 1-17, 19-22, drawn to a polynucleotida having first, second and third fragments. The polynucleotide will be searched to
the extent that the first, second and third fragment encompass SEQ |D NOs: 14, 3, and 7, respactively. Itis beliaved that ¢taims 1-5, (7-
8) (in part), 9, 10, 12, 13, 15 {in part}, 19, 20, 22 {in part) read on this first named invention and thus these claims will be searched
without fee to the extent that they encompass a nuclsic acid consisting of SEQ 1D MOs: 14, 3, 7. Additional pelynucleotide(s) will be
saarched upon payment of additional feas. Applicant must spacify the claims that ancompass any additional slected polynuctaotide(s).
Applicants must further indicate, if applicable, the ciaims which read on the first named invention if different than what was indicated
abova for this group. Faillure to cleatly Identify how any paid additional invantion feses are 1o be applied 1o the "+" group(s) will result in
only the first claimed invention to be searchad/examined. An exemplary etection would be: a polynucleotids having first, second and
third fragment comprising SEQ ID NOs: 5, 3, and 7, respactively (claims 12, 13, 15 {in part}, 16, 17, 20, 21, 22 (in part)).

The inventions listed as Greup I+ do not relate to a single general inventive concapt under PCT Rule 13.1 bacause, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasens:

Spacial Technical Featwes:

Among the Inventions listed as Groups |+ ara the specific polynucleotide fragmants, recited therein. The inventions do not share a
special iechnical feature, becauss no significant structural similarities can readily be ascartained among pelynuclectide fragment
Sequences,

Common Technical Features:

1. Group |+ claims share the commaon tachnical feature of a polynuclectide comprising:
() a first fragment consisting of the nucleic acld sequence and {b) a second fragment consisting of the nucleic acid sequence.

2. Groups I+ claims further comprise a post-transcriptional regulatory element (PRE). Some claims include an alpha PRE and other
claims include a gamma PRE.

3. In Group I+, some claims share the common tachnical feature of a protein coding sequence,

However, said comman technical featura does hot represent a contribution over the prior art, and is anticipated by the publication titled
"Woodchuck hepatitis virus contains a tripartite posttranscriptional regulatory elsmant” by Donello et al. (herelnafter "Donello”)
[publishad Juna 1898 in J Virol Vel 72 No 6 Pagses 5085-5092).

As 1o common technical featuras #1, #2, and #3, Donello teachas {abstract; We find that the closely related woodchuck hepatitis virus
{WHV), which has been shown to lack a functional enhancer |, also contains a posttranscriptional regulatory element (WPRE). Delstion
analysis suggests that the WPRE consists of three independent subslements. Cemparison af the bipartite HBVPRE and tripartite WPRE
activities reveals that the tripartite WPRE is two to threa times more active than the bipariite HBVPRE"; pg 5086 fig 1B; Comparison of
the PRE and enhancer | ragions of HBV and WHV. The darkenad regions correspond to the open reading frames of the polymerase
{Pol) and X proteins. The regions containing the HPRE.alpha and HBVPRE.beta subelements are indicated. Homologous nucleotides
{nt) are aligned, and the fragments are drawn to scale®; pg 5091, fig 6A; FIG. 6. Tripartite PRE ara stronger than bipartite slements. (A)
Schematic rapresentation of transfacted constructs. Fragments, chimeric elements, and WPRE.alpha {Wa), WPRE .beta (Wb), and
WPRE . gamma (Wg) subelements ara marked').

As the common tachnical featuras were known in the art at the time of the invention, they cannot be considered common special
technical featurs that would otherwisa unify the groups. The Inventions lack unity with cne ancther.

Tharefore, Groups |+ lack unity of invention under PCT Rule 13 because they do not share a same or corresponding special technical
foature

Form PCTASA/210 (extra sheet) (January 2015)
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