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TGCCATGCAGCTGCCACCCTTTGACATGTGGAAGGACTACTTCAACCTGAGCCA 18:18:18
AFE: 5 TGCCATGCAG CTGCCACC BESIFES 76
A#: 5 TGGCTCAGGT TGAAGTAG BEHES 77
AE

1) NGI-NN2-HD3-HD4-NI5-NG6-NN7-HD8-NI9-NN10--pFUS A
2) HD1-NG2-NN3-HD4-HD5-NI6-HD7--pFUS_B7

AH

1§ NGI-NN2-NN3-HD4-NG5-HDG6-NI7-NN§-NN9-NG10--pFUS_A
2) NGI1-NN2-NI3-NI4-NN3-NG§-N17--pFUS_B7

10

B BH|ES 78
TTTGACATGTGGAAGGACTACTTCAACCTGAGCCAGGTGGTGTTGGGACTGA 18:16:18
BZE: 5 TTTGACATGT GGAAGGAC BLAES 79
BH: 5 TCAGTCCCAA CACCACCT E2F &S 80

BXx
i) NGI-NG2-NG3-NN4-N15-HD6-N17-NG8-NN9-NG10--pFUS_A 20
2) NN1-NN2-NI3-NI4-NN5-NN6-N17--pFUS_B7

BH
1 NG1-HD2-NI3-NN4-NG5-HD6-HD7-HD8-NI9-NI10--pFUS_A
2) HD1-NI12-HD3-HD4-N15-HD6-HD7--pFUS_B7

C EBEIHES 81
TCAACCTGAGCCAGGTGGTIGTTGGGACTGATCCAGAATCGTCGACAAGGGCCA 18:17:18
C¥k: 5 TCAACCTGAG CCAGGTGG BHE= 82
C#A: 5 TGGCCCTTGT CGACGATT BEHEFS 83

30

cCk
1) NG1-HD2-NI3-NI4-HD5-HD6-NG7-NN8-NI9-NN10—pFUS A
2) HD1-HD2-NI3-NN4-NN5-NG6-NN7—pFUS_B7

cCH

1) NG1-NN2-NN3-HD4-HD5-HD6-NG7-NG8-NN9-NG10—pFUS_A
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5$, NANOS2 54 1K 1 20-mer D= DT+ 7—K#4) I
7% NANOS2 554K 1 20-mer D= D) A—2A1 T
73 NANOS2 5H A K 1 19-mer D= DI+ —FA41)T
73 NANOS2 54K 1 19-mer Df=HDV) s 3—2F1 T
7% NANOS2 571K 2 20-mer Db D747 —F41)T
73 NANOS2 5'HAF 2 20-mer =D 3—2A 1T
73 NANOS2 5HAFK 2 18-mer =D T4 —FA T
73 NANOS2 5'HAF 2 18-mer Df=HDY 13— AT
73 NANOS2 54K 3 20-mer Df=HDT7HT—FA )T
r7 NANOS2 5'HAF 3 20-mer D f=HD 1) 3—2A41)T
7% NANOS2 5/ (K 3 19-mer Df=HD I+ —FAYT
7% NANOS2 5'HAF 3 19-mer Df=HDO ) —ZA)T
73 NANOS2 REAAK 1 20-mer Di=-bDI#+J—FKAYT
5% NANOS2 REIH A K 1 20-mer D f-HD ) A—Z 73T
73 NANOS2 REFAAK 1 19-mer Df=HDTFT—FAYT
r73 NANOS2 RERHT AF 1 19-mer D= D) /3i—RA YT
r73 NANOS2 REH AF 2 20-mer =D THT—F#1T
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NANOS1 /3%

BENES 6
MEAFPWAPRSPRRGRVPPPMALVPSARYVSAQGPAHPQPFSSWNDYLGLATLITKAVDGEPRFGC
ARGEDGGGGGGSPPSSSSSSCCSPHAGAGPGALGPALGPPDYDEDDDDDSDEPGSRGRYLGGTLE
LRALELCADPSEAGLLEERFAELSPFAGRATAVLLGWAPATAATAEAAPREERAPAWAAEPRLHA
AFGAAGARLLKPELQVCVFCRNNKEAVALYTTHILKGPDGRVLCPVLRRYTCPLCGASGDNAHTI

KYCPLSKVPPPRSVRDGLPGEKLR

BLFIES 5 ORIGIN

1 cgeagpggac aggpeegegy cagegaggee SgEggEcEss Laggascegg geecgataaa
61 aggcagcgag geggecceac cecgetgeag geegpepgac aggcteggep cgtoctttee
12] gteeggeecg cgccggegece gEgeagacgs CECECECEpc cogeageecy cecatggage
181 ctttecectg ggegeceege tegeecegee geggecgegt cececcgeee atggegeteg
241 tgeecagege cegetacgtg agegeccagg geccggegea cecgeaacee ticagetegt
301 ggaacgacta cctgggactc geecacgetca tcaccaagge ggtggacgge gagecgcepct
361 ttggctgege cogegpgegag gacggeggeg geggegeceg ciceecacee tectetiect
421 cetegtcgtg ctgetcccce cacgegegeg cogggectgg geepctggpp ceegegetgg
481 ggceaccoga ctacgacgag gacgacgacg acgacagega cgagecgggg teeegaggec
541 getacctggg ggpcacgetg gagetgepeg cgctggaget gtgegeggac cecteggage
601 ccgggetget ggaggagege ticgeegage tgageecglt cgoggptege gecacegetg
661 tgetgetgeg ctgggeacee geecactgecg ceaccgecga ggeggcaccyg cecgageage
721 gepcecegpe gtggpeggec gageccegee tgeacgeage cittgggace geeggegeec
781 ggctgeteaa geeegagetg caggtgtgtg tgitttgeeg gaacaacaag gaggeggteg
841 cgcetetacac cacceacate ttgaaggpac cegacgggeg agtgotgtge cocgigetge
901 gecgetacac gtgteecetg tgeggegeca geggegacaa cgegeacace atcaagtact
961 geeegetete caaagigecg ccgeegegea geglcaggea cggectgece ggcaagaage
1021 tgegetgagg goceggacte cggtetgeta ctgecacetg acgecaccag ggtegecgec
1081 tgeccaatgt ctagtitgge ctgegeacca (etetctete tegetgetga ggageptapa
1141 getcagetgt tggttgaact tgagatgtac tgattttitt tetttttttt tcaaaagaac
1201 ceggeggiac tgagtecttt cetgtcgaag agegettaag actagaagcet aaaatcttga
1261 titgtttate tctagttigt geacatceag acggtgaagg ctggatgtic gliccactaa
1321 ctgaaatgtg gcaacttaga agtgtttatt tactctatac gtcaacctat tttagatgeg
1381 catcagtata tgaaattgtc tcaatctaat cttggatgtt taattttatg aatggaggca
1441 ctttactagg cctagaatat ttttttaaaa gectctaaac tgaacttaac tggegatttt
1501 atggaatgtc agcaaaatga ctittatigt ttgaaacaag taataatatt teigttgtce
1561 ttaatcagtt attctaattc caggtgaage aaccctcace tgectggtag catcattaag
1621 tgaaggctta ptaaactttc cagtgttagt ttgggtggat gitceccecg tggcttgttt
1681 ctgtectage tggaggtgta aagatgtaca atctgtggea ggtagaatac agetecttat
1741 ccttttatgt accacatett ttattactga acgagcaact agegtitcee atctttcaaa
1801 gtegtgecag gttatataat attgtgtata cacttggaaa tggtgctgtt taaaagaatt
1861 tptptattta tacagtaaca gtatatgaat tcattaatct tgtett
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NANOS2 4/3%

BHIES 2
MQLPPFDMWKDYFNLSQVVLGLIQNRRQGPEAPGTGEPRPEPPLEQDQGPGERGASGGLATLCNF
CKHNGESRHVYSSHQLKTPEGVVVCPILRHYVCPLCGATGDQAHTLKYCPLNGGQQSLYRRSGR
NSAGRKVKR

ECHEFES 1 (CRISPR FEHEIE TR TTRT)
1 atgcagetge caccctitga catgtggaag gactacttca acctgagcca ggtgglgtte
61 ggactgatcc agaategteg acaaggoeca gaggeeeege geaccgggea gecaagacet
121 gagcecccac tggageagga ccagggeceg ggagagegge ggeccagegg gggactgacc
181 accctgtgea acttttgeaa acacaatggg gaatctegee acgtgtacte ctegeaccag
24] ctgaagacac cggagggegt ggtgptgtgt ceeatectac gacactatgt gtgteccctg
301 tgegggacca ceggtgacca ggetcacaca cicaagtact gecegetcaa cggeggecag

361 cagictcict atcgeegeag tgggegeaat tcagecggee geaaggtcaa gegetga

NANOS3 A /2

EEHES 4
MHSFGRCIFGGAAASPPVTIRNLPQPAPPSSHPLGGIRRELTAQTPGLQREKGRGRGKGIEGRSLGW
LGFFSLSALSPGTLCPAMGTFNLWTDYLGLARLVGALRGEEEPETRLDPQPAPVPGPEGQRPSPESS
PAPERLCSFCKHNGESRAIYQSHVLKDEAGRVLCPILRDYVCPQCGATRERAHTRRFCPLTSQGY T
SVYSYTTRNSAGKKLARPDKARTQDSGHRRGGGGGGASTGSKGAGKSSGTSPSPCCPSTSA

BLHIES 3

1 cageecacee agggaccatg cattectttg geaggtgeat ttitggagea gcageageaa

61 geeeecetgt gacaataagg aaccteccac agectgetec teectettca cacceecltg
121 gaggtataag gagggaactg acagcccaga ctcetgggct ccagagagag aaagggaggg
181 gcaggggeaa ggggatagaa ggacgatctt tggggtpect ggottictic tetctetetg
241 ccctttcacc tggtacactt tgcccageea tggggacctt caacctgigg acagattace
301 tgggtitgpc acgectggtg ggegctetge gtggggaaga ggaacctgag acgaggetgs
361 acceecagee ageaccagtg ccaggaccag aggglcagag geccageccg gaatcctcac
421 cageteetga acgectgtge tetttctgea aacataatgg cgaatecegg gecatctace
481 agtcccacgt getcaaggat gaageggece gagtictgtg ccccattett cgagactacg
541 tgtgcececa gtgeggtgee acacgegage gtgeccatac cegeegetic tgecctetca
601 ccagecaggg ctacacctct gtctacaget acaccacceg caactcggec ggcaagaage
661 tggcecgece ggacaaggey aggacacage actctggaca tcggegagga ggapggaggag
721 gaggtgccag cacaggttce aaaggtgeeg ggaagictic tggaacttct cogtetecct
781 getgteecte cacttetgee taagaggetg gegegageag gacggagatg ctgecttcac
841 ctggggatgg ggaccecagge teagtgeagg ctpggttica gggacgaccet accettcgeg
901 gatccgeecc tgecceeage ctgggageec tgeaagggag ceaggectgg aageteggee
961 aaaagagagc cgctecttte tceceatete ccaccecaag aaaggaggtg gtectetgge

1021 aaccetgece tecticeeea gegetggeca ceocagttage actcaataaa tac
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73, NANOS2 NM 001281904
BLHIES 10
MQLPPFDMWEKDYFNLSQVVLALIQSRGQGLETQGTGEPRPGPHVEQDQGQGGRGAGGGLATLC
NFCKHNGESRHVYSSHQLKTPEGVVVCPILRHY VCPLCGATGDQAHTLKYCPLNGGQQSLYRRSG

RNSAGRKVKR

BLAIES 9

1 tcagetgete ctgtetgegg geccecagee cactictefe cagecaceca ccaccaacac

61 tcececgggt gecatgeage tgecacectt tgacatgtgg aaggactact tcaacctgag
121 ccaagtggtg ctggeactga teccagagtcg ggggcaaggg tiggagacee aagggactgg
181 ggagecegaga cocgggecce atgtggagea ggatcagggeg cagggeggac gogggecteg
241 cgggggectg gecaccetgt geaactttty caaacacaat ggagagicte gecacgtgta
301 ctectcacac cagetgaaga cceeggaggg cgtgetgaty tgtoccatte tgeggeatta
361 tgtatgtcee ctgtgegegs ccaccgggga cecaggeccac acactcaagt actgeecact
421 caacggagga cageagtete tetaccgecg cagtggpeec aactcagceg geegeaaggt
481 caagcgetga agaccgtcag gtacccacee gelgeageee caacecteee tggttcagec

541 cteceaag
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NANOS 1 7%

XM_005225796

BRHES 12
AAAAATAEAAPREERAPAWAAEPKLHAASGAAAARLLKPELQVCVFCRNNKEAVALYTTHILKG
PDGRVLCPVLRRYTCPLCGASGDNAHTIKYCPLSKVPPPPAARPPPRSARDGLPGKKLR

BSIES 11

1 gcecgecgeog cggecaccge cgaageagea CCEegagagy agegggccce ggogtgggcy
61 gcegageeca agetgeacge cgecteeggg geggeegeeg ceeggetget caageccgag
121 ctgcaggtgt geptgtittg ccggaacaac aaggaggegg tggegeteta caccacceac
181 atcctgaagg gacccgacgg geggptgctg tgeceegtge tgegeeggta cacgigteee
241 ctgtecepte ccageggega caacgegeac accatcaagt actgeecget ticcaaagly
301 ccgeegeege ctgeageceg cocgeegecg cgeagegeee gggacggect geocggeaag
361 aagctgeget aagggecegg accceggtet gotgetgeca cetgatgeca cigggptage
421 cgceegecca cletegtgtt tggtctgege accatctett cetegetgee ggggagtgty

431 gagctcgtct tggttittce agaggaagee gacggtaceg agtattttce taacgaagag

541 cagttgagac tagacgttaa aattttgatt aatgtticta gtttgtpgcac atccagatgg

601 tgaaggctgg gtattccact aactgaaatg tggcaactta paggcgetgt ggtttattta

661 tacgtcgacc tattttagat gegeatcagt atgaaattgt ctcagtctaa tctiggatgt

721 fttaatittat gaatggaggc actttactag gictagaata titttttaaa agcetetcaa

781 ctgaacttaa aactggcgat titatggagt gtcageaaaa tgactatttt attgtetgaa

841 acaatatttc tgttgtcctt acccagttgt aattccaggt gaagecctge gtggtagcat

901 cattaagtga agactiggta tgcittacag tgftagtitg getggatatt ceeteettgt

961 ggcttgittt tgtectaget ggagatgtat aaaatgtaca atttgtaggt agcaggtaga

102] atacagctea tgtaccagat ctttttatta ctgaacgage aactactacc gtttttcece

1081 tttaaaaata gtgccaagtt ataatcatat tgtgtataca ctigaaaatg gigetgitta

1141 aaaaaattgt gtatttatac agtaacagta tatgaattca ttaaccttge ctitaactct

1207 acttggcttt ttctttatge ccctteetat tecagttett caaaaatatg tgatacttaa

1261 gatcaaacgg gtpgcaataac tcattcacte tgaattgete catttcaggg tctctaaata

1321 gtggaaatct cattccaget gttgectete agactaaatg taagatggaa tectitgage

1381 tctggaagpt taatgaaaca actgglgttc aggaaggtte cactctggac tgiptcaget
1441 ttaaaccatc acagaagtcc tcaaaccagt ataagtacca attaaaggaa ctgactgpgt
1501 gtagggggpe taacacaagg aacacagect ccatctattg tgticccatt ctcattagaa
1561 gacaaccctt ctggaatcee accagttatt tteatcggtg agattaaate taatcttggg

1621 caaa
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3 NANOSI (ALT)

XM 001787922

BLFES 14
RYVSTQGPAHPQPFSSWNDYLGLATLITKAVDGEPRFGCARGGDGGGDGSPPSSSSSSCCSPHVGA
GPGALGPALGPPDYDEDDDDDDSDDPGSRSRYLGGALELRALELCADPAEAGLLEERFAELSPFA
GRAAAVLLGCAPAAAAAATAEAAPREERAPAWAAEPKLHAASGAAAARLLKPELQVCVFCRNN
KEAVALYTTHILKGPDGRVLCPVLRRYTCPLCGASGDNAHTIKY CPLSKVPPPPAARPPPRSARDG
LPGKKLR

ACSIE= 13
1 cgcetacgtga geacccaggg coceggegeac cegeagecct teagetegtg gaacgactat

61 ctgggactcg ccacgceteat caccaaggeg gtggacggceg ageegegctt cggetgegee
121 cgcpgeppey acggeggegg ggacggctec cegecttett cttectecte gtcgtgctgc
181 tccceccacg tgggepccgg goectgpegep ctgggpeceg cgetgggece geecgactac
24] pacgaggacg acgacgacga cgacagcgac gatceggggt cecggagecg ctacctggge
301 ggegegcetgg agetgegege getggagetg tgcgeggace ctgecgagec cggectgcte
361 gaggagcgtt tcgetgaget gagecegttc getggtegeg cegetgeegt pettetgpgec
421 tgcgeacceg CCECCEece CECEEceace gecgaageag Caccgcgaga gEagcggecc
48] ccggegtggg cggeegagee caagetgeac gecgeeteeg gggeggecge cgeecggety
54] ctcaagceeg agetgeaggt gtgcgtgtit tgccggaaca acaaggagge gatggepcte
601 tacaccacce acalcetgaa gggaccegac gggegggtec tgtgeceegt getgegeegg
661 tacacgtgte cectgtgegg tgecageggc gacaacgcge acaccatcaa gtactgeecg
721 ctitccaaag tgeecgecgee geetgeagec CECCCgecge CRCgCageece cegggacggc
781 ctgeecggea agaagetgeg ctaagggeee ggacceeggt ctgetgetge cacctgatge
841 cactggggta geegecegec cactetegtg titgptetge geaccatete ttectegetg
901 ccgpgpagte tggagetegt citgpttitt ccagaggaag cegacggtac cgagtattit
961 cctaacgaag agcagitgag actagacgtt aaaattttga ttaatgttic tagtttgtge
1021 acatccagat ggtgaaggct ggptattcea ctaactgaaa tgtggcaact tagaggegct
1081 gtggtttatt tatacgtcga cctattttag atgegeatca gtatgaaatt gtetcagtet
1141 aatcttggat gtttaatttt atgaatgpag gcactttact aggtctagaa tatttttita
1201 aaagcctete aactgaactt aaaactggeg attttatgpa gtptcageaa aatgactatt
1261 ttattgtctg aaacaatatt tctgttgtce ttacccagtt gtaaticcag gtgaageect
1321 gegtggtage atcattaagt gaagactigg tatgctitac agtgttagtt tgggteggtg
1381 ttceetectt gtggettptt titgtectag ctggagatgt ataaaatgta caatttgtag
144] ptapcaggta gaatacaget catgtaccag atctttttat tactgaacga geaactacta
1501 ccptttttce cctttaaaaa tagtgccaag ttataatcat attgtgtata cacttgaaaa
1561 tggtgctgtt taaaaaaatt gtgtatttat acagtaacag tatatgaatt cattaacctt
1621 gectttaact ctactigget ttttctttat gececttect attecagttc ticaaaaata
1681 tgtgatactt aagatcaaac gggtgcaata actcattcac tetgaattge tecatttcag
1741 ggtctctaaa tagtggaaat cteattccag ctgttgecte tcagactaaa tgtaagatgg
1801 aatcctttga getetggaag pttaatgaaa caactggtgt tcaggaaggt tecactctgg
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1861 actgtgtcag ctttaaacca tcacagaagt cctcaaacca glataagtac caattaaagg

1921 aactgactgg gtetagppeg ggtaacacaa ggaacacage ctecatctat tgtpticeca

1981 ttcteattag aagacaacce ttctggaate ccaccagtta ttttcatcgg tgagattaaa

2041 tctaatcttg ggcaaa

Ooo0ooa
godoooooooooooooboo0ooo0oboooooo0ooooDooDoooooooOoodd
oodoobooooooooooboDoboooboDbooo o boDooooboDobooooooodao
Of0o0o0oooooooooooooooooooao

[SEIES

Boal i) aRBA

BEHES ] XOLAFF /33 NANOS2

ELFIEE 2 N0 E /3% NANOS2

BEHIEE 3 XILFAFK A /3% NANOS3

EHES 4 EIPACr K| /33 NANOS3

BHESS XILFAFE 4 /33 NANOSI

[RELE=2=) BNDE 4 /33 NANOSI

HEIES 7 XOLAFR 2" sgRNA. B 10

mBHES 8 XOLFFE sgRNA. E 10

BRHES 9 XOLFFR < NANOS2

BRAES 10 BNDE 73 NANOS2

BHE S 11 XILAFE 7% NANOS3

BerFE= 12 BN0H 71 NANOS3

ECSIES 13 XOLAFR 73 NANOS3 (alt)

BAES 14 R INTH 7% NANOS3 (alt)

BFIES 15 XILAFR 3A. U6 TOE—S—HAFRIUR UV EH
BEHIEE 16 XOLAFE 3B. U6 TOE—SF—HAREHI R U B
BHES 17 XILAFR 3C, CRISPR #54

BLAIE= 18 XOLAFR 3C. U6

BECSIES 19 XOLFFE IC.EH

BLFES 20 XOLAFE 3C. gRNA Bi&

BEHES 21 XILAFR 3C. K

BRHES 22 XILAFK 5B, PX458

BCAE = 23 XILFFK 5B. hub

BLS S 24 XOLFFK 5B. gRNA B

ECHIES 25 XILFFR 5B. Kin

EBHES 26 XILAFE NANOS. E 10A

BCHESF 27 XILAFE NN6-1, B 10A

BEL3IES 28 RILFAFE NN7-1 ZTFNN7-2. & 10A
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(59)
Br3 Y SRR (#R3)
EEHES 29 XoLAFR NANOS. H 9D
BEFIES 30 XOLFFK Ni-1. X 9D
BIIES 31 XOLFFE N1-2. & 9D
BELAIES 32 XoLAFR N3-2. & 9D
B 5 E= 33 XOLAFE N3-3, & 9D
BEHES 34 XPLFAFR N5-2, E 9D
BRHIES 35 XILAFK Ns-3, B 9D
EEFES 36 RYLAFF N6-1. & 9D
EEFES 37 XOLFAFF N7-2. & 9D
BEHES 38 XILFFFK N7-3. B 9D
EHES 39 XoLFFE N10-2. B 9D
BLIIES 40 XILAFR N11-2, B 9D
BEHES 41 XoLAFE N12-2, E 9D
EEHES 42 XA FK N12-3. & 9D
BCFIES 43 XoLFFR 5C. PX458
EHES 44 XOLAFR NANOS2. & 10B
BLIES 45 XOLAFE N3-1-3. & 10B
ELHIES 46 XA TFR N3-2-3. & 10B
BHIES 47 XILAFK N3-6-2, B 10B
B ES 48 XOLAFE N3-7-3. B 10B
BLFIES 49 XILFFE N3-8-3. B 10B
BEFIES 50 XoLAFE N3-10-2. [ 10B
B &S 51 XOLFFE N-3-12-2. & 10B
BELAIES 52 XILAFR N3-12-3. & 10B
BEHIES 53 XOLFFR 11, sgRNAI
EENES 54 XOLFAFE 11, sgRNA2
BEHIES 55 XoLAFR 11. NANOS
BLAIE S 56 XILFFFE 11, N2-3
BEHES 57 XOLAFE 11.N3-1
BcHl&ES 58 XoLFFF 11, N4-2
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(60)
Bl i FREE (BT )
25 &= 59 XILAFE 11.N5-2
BEHIES 60 XILFATFR 11, N6-3
BELAIE R 61 XILAFR 11, N7-1
BSIES 62 XILFFK 12, nt
BLAIES 63 FI/BE 12, NANOS CDS
BELHES 64 XILFAFR 12, 0SL86
BLFIER 65 RILFAFF 12, pSL36 Xik 37
BHIES 66 XILAFR 12, pSL34 X I 35
BAES 67 XILAFR 12, pSL32 X1Z 33
LA &S 68 XILAFR 12, pSL38 X% 39
BEHES 69 XOLAFR 12, pSL39 X% 40
BCSIES 70 XILAFE 12, pSL41 X [T 42
ECHEE 71 XILAFE 12, pSL43 i 44
B ES 72 XILAFE 12, pSL45 Xid 46
BHIES 73 XILAFF 12, pSLA47 X 13 48
BRAIES 74 XILFFR 12, oSL87
BRHES 75 RYLAFF 18:18:18 TALEN
E2SIES 76 LA FR TALEN 75437 —1
BEHES 77 XILAFK TALEN 7S5/ <—2
Boil&E= 78 XILAFK 18:16:18 TALEN
ECHES 79 RILFAFR TALEN 7540 <—3
BEFIFES 80 XILAFE TALEN 751 <—4
BFIEE 81 XLAFR 18:17:18 TALEN
ECOES 82 XgLFAFK TALEN 7543 —5
BLSIES 83 2LAFF TALEN 754 <7—6
ECHES 84 XyLAFFF oSL9
B ES 85 XILAFR oSL10
BLFIEE 86 XILAFF CRISPR #8149
BEHE S 87 XLFFR CRISPR £/
BLBIES 88 XOLAFE 0SL48
EAIES 89 XILFFF 0SL49
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B3 iy SRBA (Fr &)
EEHES 90 XILAFR 0SL50
B ES 91 ROLAFE oSL51
BEHER 92 XoLAFE 0SL52
BLFES 93 RILAFE oSL53
BeHI &S 94 XoLFFE oSL54
BEHIES 95 XILAFE oSL55
BLHIES 96 XILAFK oSL56
BLHES 97 XLt FR oSL57
BEFIES 98 XLAFK oSL58
A &S 99 XILAFE 0SL59
BLFIES 100 XILAFE oSL60
BLFI&ES 101 XILFFK 0SL61
BRAIES 102 RILAFE oSL62
BEAES 103 ROLAFR 0SL63
BEAIES 104 XILAFE oSL64
BE5EF=S 105 XoLAFK oSL65
BoAIES 106 XTLFFR 0SL66
BEFIES 107 XoLAFE 0SL67
BEcHIFHES 108 XoLAFR oSL68
BEHES 109 XILAFF 0SL69
BEFIES 110 XILAFR oSL70
BLAIES 111 XILAFR oSL71
EHNES 112 XILAFR oSL72
BEHNES 113 XA FE 0SL73
BEFES 114 XOLAFR oSL74
BHES 115 RXILAFF oSL75
BLH&ES 116 RILAFF oSL76
BLAIES 117 XGLAFF pSL32 & pSL38: WT, X 8a
BLSIES 118 XgLFFE pSL32 & pSL38: #O—2 1, H 8a
EcH&E= 119 XPLFAFE pSL32 & pSL38 : #O0—2 2, [ 8a
EcH&E= 120 XPLFFR pSL32 & pSL38 : YA—>- 3, [H 8a
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(62)

BLF it ERBE (35 E)

ELAIES 121 XILFFF pSL32 & pSL38: 7A—> 4, X 8a
BEHES 122 XILFFE pSL32 & pSL38 : #0—> 5, X 8a
BLHIES 123 XLFFE pSL32 & pSL39 : WT. [ 8b
ESIES 124 XILFFE pSL32 & pSL39: ¥0—> 1, H 8b
BEEHES 125 XOLFFE pSL32 & pSL39: ¥ 0—> 2, & 8b
BEAIES 126 XILAFE pSL32 & pSL39: 70— 3, X 8b
BEHES 127 XILFFR pSL32 & pSL39 : #O—2 4, [H 8b
BLH&ES 128 XOLFFE pSL32 & pSL39: ¥0— 5, X 8b
EHIES 129 XILXAFF pSL32 & pSL42 : WT. & 8¢

Bl &= 130 XoLFFR pSL32 & pSL42: #O0—2 1. & 8¢
BELHES 131 XOLAFE pSL32 & pSL42: 70— 2. H 8¢
EHES 132 XILFFE pSL32 & pSL42: 00— 3, K] 8¢
BCHIES 133 RILFFE pSL32 & pSL42 : YO0~ 4, [ 8¢
BHIES 134 RILFFR pSL32 & pSL42 : »O0—2r 5. & 8¢
BCHIES 135 RILAFE pSL33 & pSL38 : WT. & 84
EAES 136 RILFFR pSL33 & pSL38: yA—> 1. K &d
BLS &S 137 XA FF pSL33 & pSL38: yO—> 2, X 8d
B &S 138 XoLAFE pSL33 & pSL38 : ¥0—2 3, & 8d
BLHIES 139 XILAFE pSL33 & pSL38 : ¥H0—> 4, & 8d
BLFFH S 140 ROLAFE pSL33 & pSL38: ¥0—> 5. & 8d
BLAES 141 XILAFE pSL33 & pSL39 : WT. & 8e
ECHIFES 142 ROLFAFR pSL33 & pSL39: 70—/ 1, X 8e
BCHIFS 143 XOLFFE pSL33 & pSL39: ¥O0—> 2, K 8e
EEAES 144 XOLFFR pSL33 & pSL39: #A—2 3. K 8e
BLH&ES 145 XOLAFE pSL33 & pSL39: Y O— 4, & 8e
BHIES 146 XOLAFR pSL33 & pSL39: #0015, & Se
BLFIF|S 147 XILFFE pSL33 & pSLA2 : WT, & 8f
EeSI&ES 148 XOLAFE pSL33 & pSL42: /00— 1, X §f
BCHI&ES 149 XILAFF pSL33 & pSL42 : 70—, 2, [ 8f
BEFIES 150 XOLFFE pSL33 & pSLA2 : /0~ 3, & 8f
BCHES 151 XoLFFE pSL33 & pSLA42 : 70— 4, K 8f
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B3 i) ER8A ()

EHEFS 152 XILAFER pSL33 & pSL42 : 70— 5, & 8f
BRHE= 153 XOLFAFE oSL77

BHEE 154 XILAFR oSL78

BEEHEFS 155 RILFFF oSL79

BHEE 156 RILFFE 0SL80

ECHIES 157 XILFFR 0SL81

BLSIES 158 XILFFR 0SL82

BSIES 159 RILFFR 0SL83

BLHES 160 XOLFFR sgRNA, & 13A

BLAES 161 XILAFE CRISPR #8189, HE 13B

ELHES 162 RILAFF sgRNA. & 15

BCHIES 163 ROLAFK NANOS2 WT, & 14

BLBIE= 164 XILFFR NANOS2 74 1.1, K 14
BEHIER 165 XILFAFE NANOS2 74 1-2, & 14
BAES 166 XA FE NANOS2 74 1-3. & 14
BEHES 167 RILFFE NANOS2 74 2-1, [ 14
ECFIEE 168 XILFFE NANOS2 74 2-4, & 14
BRSIES 169 RILFAFE NANOS2 74 3-1, & 14
BAES 170 XILAFE NANOS2 742 4-1. H 14

BLS &= 171 XILFFF NANOS2 74 4.2, H 14
BLHES 172 ROLAFE NANQS2 74 10-1, X 14
ECHIES 173 RILFFR NANOS2 74 10-2, & 14
BEHES 174 XILFAFE NANOS2 742 11-1, A 14
BAES 175 XOLAFF NANOS2 742 11-4, & 14
BEAE= 176 XILFAFE NANOS2 74 12-1, & 14
BLANES 177 RIOLFFE NANOS2 742 12-2, & 14
BL5IES 178 XOLFFR NANOS2 #1 F737LJL-1. & 14
BLSIES 179 XILFAFF NANOS2 #1 F747LJL-2. & 14
BLFIES 180 RILAFE NANOS2#2 {FTAFLIL-1. & 14
BLSIFE= 181 XOLFFF NANOQS2 #2 (F747L -2, & 14
BCHIES 182 XoLAFF NANOS2 #3 {F7 A7 LJL-1. H 14

10

20

30



(64) JP 2017-521079 A 2017.8.3

B ) FER (#TE)

BEHES 183 LA FE NANOS2 #3 (F742FLJL-2 & 14
BLAES 184 XILFFE NANOS2 #4 {F752FLJL-1. H 14
BHES 185 XILFFR NANOS2 #4 {F747L L2, & 14
EEFIES 186 XILFFIR NANOS2 #5 (F7 27 LJL-1. B 14
EFIES 187 XILFFR NANOS2 #5 {F7 2 7L JL-2, K 14
BLHNES 188 XILFFR NANOS2 #6 {F 72 FL-JL-1. R/ 14
BoFIES 189 XILAFR NANOS2 #6 {F7 27 L-J-2, [ 14
BELHIES 190 XOLAFR NANOS2 #7 #7327 L JL-1. & 14
B25&E = 191 XA FR NANOS2 #7{¥727L -2, & 14
BEFIES 192 XILAFR NANOS2 #8 {F7 27 L JL-1, & 14
BEFES 193 XILFFE NANOS2 #8 {F72FLJL-2. & 14
BHES 194 XILAFF NANOS2 #9 {F7 27 LJL-1. & 14
BLHIES 195 XILAFE NANOS2 #9{F 727 L JL-2, & 14
BHEFE 196 XILAFR NANOS2 #10{F 727 Lo jL-1. & 14
BEAES 197 XA FF NANOS2 #10{F 727 L /L2, & 14
BCHE= 198 ROLAFF NANOS2 #11 {F7327L)L-1. & 14
BLAES 199 XOLAFKR NANOS2 #11 {F7427L -2, K 14
BLFES 200 XLFFE NANOS2 WT. & 15

BLF|ES 201 XoLAFE NANOS2 #{F 72 A-1. & 15
BEFIES 202 XILAFF NANOS2 HHF 72 A2, & 15
BLES 203 XOLAFKR NANOS2 f#F72 A-1. B 15
BRFIES 204 XoLAFE NANOS2 HE{F 72 A-2. & 15
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ad

GCACCAGCTGAAGACACCGGAGG"

SgRNA2 : GCTGGTGCGAGGAGTACACGTGG"

Zyh—tERT:
SgRNAL:

g

O

O
|

“TCCCAT
TCCCAT

#,
=)

GAATCTCGCCACGTGTACTCCTCGCACCAGCTGAAGACACCGGAGGGCGTGGTGGTGTGTCCCAT
GAATCTCGCCACGTGTACTCCTCGCACCAGCTGAAGACACCGGAGGGCGTGGTGGTGTGTCCCAT

&
GAATCTCGCCACGTGTACTCCTCGCACCAGCTGAAGACACCGGAGGGCGTGGTGGTGTGTCCCAT

et AGGGCGTGGTGGTGTGTCCCAT
GAATCTCGCCACGTGTACTCCTCGCACCAGCTGAAGACACCGGAGGGCGTGGTGGTGT &

CACCAGLTGAAGACACCGG]

GAATCTCGCCACGTGTACTCCTCGCACCAGCTGAAGACACCGGAGGGCGTGGTCGTGTGTCCCAT

GAATCTCGCCACGTGTACTCCTCGCACCAGCTGAAGACACCGGAGGGCGTGGTGGTGT

GAATCTCGCCACGTGTACTCCT]

Nanos:
N2-3:
N3-1:
N4-2:

ggao

H 1 FRNAEZFI:

GATCAGTCCCAACACCACCTGG (#71)

NANOS2 ORF:

1

5

it

10

et

151

201

251

301

351

401

ATGCAGCTGC
M Q L P

GGTGGTGTTG
vV vV L

GCACCGGGGA
T G E

GGAGAGCGGG
G E R G

ACACAATGGG
H N G

CGGAGGGCGT
E G V

TGCGGGGCCA
cC G AT

CGGCGGCCAG
G 6 @

GCAAGGTCAA
K Vv K

N5-2:
N6-3:
N7-1

CACCCTTTGA
P F D

GGACTGATCC
G L I @

GCCAAGACCT
P R P

GGGCCAGCGG
A S G

GAATCTCGCC
E 8§ R H

GGTGGTGTGT
v v C

CCGGTGACCA
G D Q

CAGTCTCTCT
Q S L Y

GCGCTGA
R *

CATGTGGAAG
M W K

AGAATCGTCG
N R R

GAGCCCCccac
E P P L

GGGGCTGGCC
G L A

ACGTGTACTC
vV ¥ s

CCCATCCTAC
P I L R

GGCTCACACA
A H T

ATCGCCGCAG
R R s

GACTACTTCA
D Y F N

ACAAGGGCCA
Q 6 P

TGGAGCAGGA
E Q Db

ACCCTGTGCA
T L C N

CTCGCACCAG
S H Q

GACACTATGT
H Y V

CTCAAGTACT
L K Y C

TGGGCGCAAT
G R N

ACCTGAGCCA
L s Q

GAGGCCCCGG
E A P G

CCAGGGCCCG
Q G P

ACTTTTGCAA
F C K

CTGAAGACAC
L X T P

GTGTCCCCTG
C P L

GCCCGCTCAA
P L N

TCAGCCGGCC
S A G R
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F1ORBEDFI5
#1 {FJ4(1#)-EFA937LIL
Nanos WT CTACTTCAACCTGAGCCAGGTGGTGTTGGGACTGATCCAGAA
Nanos 7% 1-1 CTACTTCAACCTGAGCCAGGT~———- TGGGACTGATCCAGAA
Nanos 74 1-2 CTACTTCAACCTGAGCCAGG?Gj--TTGGGACTGATCCAGAA
Nanos 7% 1-3 CTACTTCAACCTGAGCCAGGGAC---TGGGACTGATCCAGAA

#2 {FT4(1%)-Tag #137 (REEAH/vITIE)

Nanos WT

Nanos 7% 2-1
Nanos 74 2-4
#3 FT4(1)
Nanos WT

Nanos 7% 3-1
#4 FI4(H#)
Nanos WT

Nanos 7% 4-1
Nanos 74 4-2

CTACTTCAACCTGAGCCAGGTGG-TGTTGGGACTGATCCAGAA
CTACTTCAACCTGAGCCAGGTGGGTGTTGGGACTGATCCAGAA
CTACTTCAACCTGAGCCAGGTG--TGTTGGGACTGATCCAGAA

CTACTTCAACCTGAGCCAGGTGGTGTTGGGACTGATCCAGAA
CTACTTCAACCTGAGCCAGGT——~~~ TGGGACCGATCCAGAA

CTACTTCAACCTGAGCCAGGTGGTGTTGGGACTGATCCAGAA
CTACTTCAACCTGAGCCAGGTG--~TTGGGACTGATCCAGAA
CTACTTCAACCTGAGCCAGGTG-—-TTGGGACTGATCCAGAA

F2ORBDFITS
#1 F4(1%)
Nanos WT CTACTTCAACCTGAGCCAGGTGGTGTTGGGACTGATCCAGAR

Nanos 7% 10-1
Nanos 7% 10-2

#2 FI5(1#)
Nanos WT
Nanos 7% 11-1
Nanos 74 11-4
#3 FIA(H)
Nanos WT

Nanos 7% 12-1
Nanos 7% 12-2

CTACTTCAACCTGAGCCAGG-==——~===~—, -ACTGATCCAGAA
CTACTTCAACCTGAGCCAGGTG---TTGGGACTGATCCAGAA

CTACTTCAACCTGAGCCAGGTGGTGTTGGGACTGATCCAGAA
CTACTTCAACCTGAGCCAGGTGT-~-~TGGGACTGATCCAGAA
CTACTTCAACCTGAGCCAGGT—~~~~= TGGGACTGATCCAGAA

CTACTTCARCCTGAGCCAGGT-G-~GTGTTGGGACTGATCCAGAA
CTACTTCAACCTGAGTCAGGT-~~——— GTTGGGACTGATCCAGAA
CTACTTCAACCTAAGCCAGGTTGAAGTGTTGGGACTGATCCAGAA
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HIDEEDFTH
#1 FI5()
Nanos WT CTACTTCAACCTGAGCCAGGTGGTGTTGGGACTGATCCAGAA
FLL -1 CTACTTCAACCTGAGCCAGGTG---TTGGGACTGATCCAGAA
FLIL =2 CTACTTCAACCTGAGCCAGGTG-TGTTGGGACTGATCCAGAA
#2 FTH()
7L -1 CTACCTCAACCTGAGCCAGG-GGTG—-~GGACTGATCCAGAA
FLL -2 CTACTTCAACCTGAGCCTGGT-GTGTTGGGACTGATCCAGAA
#3 {F740)
7L -1 CTACTTCAACCTGAGCCAGGTG--~TTGGGACTGATCCAGAA
-2 CTACTTCAACCTGAGCCAGGTG—--TTGGGACTGATCCAGAA
{FT5(HE)-Tag #146 (REZEH/vIT L)
-1 CTACTTCAACCTGAGCCAGGTC--—--TGGGACTGATCCAGAA
FLIL -2 --=-150bp Deletion--———==—=——- TGGGACTGATCCAGAA
#5 F74(i%) : ;
7L -1 CTACTTCAACCTGAGCCAGG GTGTTGGGACTGATCCAGAA
FLIL -2 CTACTTCAACCTGAGCCAGGT~~===-GTTGGGACTGATCCAGAA
#6 {FJ4(H#)
FLL -1 CTACTTCAACCTGAGCCAGGTGT~~-TGGGACTGATCCAGAA
FLiL -2 CTACTTCAACCTGAGCCAGGTGT---TGGGACTGATCCAGAA
#7 FI5(1)
FLIL -1 CTACTTCAACCTGAGCCAGGT--—-- TGGGACTGATCCAGAA
FLIL -2 CTACTTCAACCTGAGCCAGGT= ==~~~ TGGGACTGATCCAGAA

(H)-Tag #144 ((REEAME/VIT7IR)
CTACTTCAACCTGAGCCAGGTG-TGTTGGGACTGATCAATAA
CTACTTCAACCTGAGCCAGTGT-—--TGGGACTGATCCAGAA

#9 {FT4(1%)

7L -1 CTACTTCAACCTGAGCCAGGTG-—-TTGGGACTGATCCAGAA

TLIL -2 CTACTTCAACCTGAGCCAGGCGGGGTTGGGACTGATCCAGAA

#10 {F74(if)

Nanos WT CTACTTCAACCTGAGCCAGGTGGTGTTGGGACTGATCCAGAA

FLiL -1 CTACTTCAACCTGAGCCAGGTGTT--~GGGACTGATCCAGAA
CTACTTCAACCTGAGCCAGGT-~T~-~GGGACTGATCCAGAA

FLIL -2
11 7T 4(l)-Tag #251 (REZAH/ v 79R)

CTACTTCAACCTGAGCCAGGTGGTGTTGGGACTGATCCAGAA

-1 CTACTTCAACCTGAGCCAGGTG-TGTTGGGACTGATCCAGAA
-2 CTACTTCAACCTGAGCCA! AR
B

2017521079000001 . app

(70)
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THDBEEFE

NANOS2X LD

Nanos WT
FLL o1

L2

NANOS2R )LD MF T A DIE{EF R

Nanos WT ATCCAGAATCGTCG.
FLL 1 ATCCAGAATCGTCGACEALGE!
FLL 2 ATCCAGAATCGTCGA:

ATCCAGAATCGTCGACRAGGGCC

ATCCAGAATCGTCGACAAGGGCC:

JP 2017-521079 A 2017.8.3

CAAGGGCCAGAGGCCCCGEGCACCGGGGAGCCARGA

CGGGCACCGGGGAGCCAAGA

GGGCACCGGGGAGCCAAGA

GAGGCCCCGGGCACCGGGGAGCCAAGA
CCCCGGGCACCGGGGAGCCAAGA

CAAGA

—GGCCCCGGGCACCGG
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Catcgory* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A GenBank FP102537.2 Sus scrofa chromosorme € clone CH242-173N22, WORKING DRAFT | 13,27, 44
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Box No. 1 Nudcleotide and/or amino acid sequence(s) (Continuation of item 1.¢ of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the international search was
carried out gn the basis of a sequence listing:
a forming part of the inlemational application as filed:
in the form of an Annex C/ST. 25 text file.
D on paper or in the form of an image file.
b. D furnished together with the international application under PCT Rule 13er. 1(a) for the purposes of international search
only in the form of an Annex C/ST.25 iext file.
[ D furnished subsequent to the international filing date for the purposes of international search only:
|:| in the form of an Annex C/ST.25 text file (Rule 13rer. 1{a}).
D on paper of in the [onm of an image file (Rule 13ter.1(b} and Administrative Instructions, Section 713),

2. I:I In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
5L that the infonnation in the subsequent or additional copies is identical to that forming part of the application as

filed or does not go beyond the application as filed, as appropriate, were fumished.

3. Additional comments:
GenCore ver 6.4.1 SEQ ID NOs: 27, 29, 118
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This international search report has not been established in respect of certein claims under Article 17(2)(g) for the following reasons:

1. D Claims Nos.:

because they retate to subject marter not required to be searched by this Authority, namely:

2. l:l Claims Nos.:
because they relate o parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaning ful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafled in accordance with the second and third sentences of Rule 6.4(a).

Box No. I[I1  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
—Go to Extra Sheet for continuation—

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

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

3. & As only some of the required additional search fiscs were timely paid by the applicant, this internaticnal search report covers
only those claims for which fees were paid, specifically claims Nos.:
Claims 1-45, limited to"NANGS1, NANOS2 (SEQ ID NO: 27) (Claims 1-14, 16-28, 30-45) -

4, l:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the ¢laims; it is covered by claims Nos.:

Remark on Protest |:| The additicnal search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
|:I 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.
E No protest accompanied the payment of additional search fees.

Form PCT/1SA/210 (continuation of first sheet (2)) (January 2015)
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—conhtinuation of Box Ml {Lack of Unty of Invention ).

This epplication comains the following inventions or groups of inventions which are net so linked as to form a single general inventive
cancapt undar PCT Ruls 12.1. In ander for all inventiona to be axamined, tha appropriate additional examination fees must ba pald.

Group |+: Claims 1-32 and 34, drawn to a genatically editsd livestock animal or livestock animal cell comprising at least one edited
chromosomal sequence encoding 8 NANOS protain.

The genelically ediled livestock animal or livestock animal cell will be searched to the extent that the NANOS protein encompasses the
first named NANOS protein, NANOS1 (daims 5 end 22, |t |a belleved that claima 1-5, 7-12, 14, 16-22, 24-26, 28, 30-22, 34 read on this
first named invention and thus these claims will ba esarchad without fee to the extent that they encompass edited NANOS1 protein.
Additional NANOS proteing will be saarched upon payment of addlitional feas. Applicant must specify the claims that encompass any
edditonal elected NANOS. Applicants must furthar indicate, if epplicable, the daims which read on the first named invenlion if different
then what was indicated above for this group. Failure to clearly identily how eny paid additional invention feas are to be applied to the
"+" group(e) will result in only the first clelmed Invention i be seerchedfexamined. An exemplary elaclion would be; the genstically
adlted prolein is NANOS2 (claims 5 and 22), end the edited NANQS2 gene Is SEQ ID NO: 27 {claims 13 and 27) (claims 1-14, 16-28, 30
<32, 34).

Group |I: Claims 33, 3542, drawn to 8 method of breeding livestock animals, comprising collecting sperm from the germ line ebleted
sumogate mele reciplent {i.e.animal with no functional spermatogonial cells).

Group li; Cleims 43-45, drawn to a method of producing a recipiant mele that serves es e surrogets for donor-darived sparm production.

The inventions listed as Groups I+, I, lil do not relats to e single general inventive concapt under PCT Rule 13.1 because, under PCT
Rule 13.2, thay lack the same or comasponding special technical faatures for the follgwing reasons:

Spacial Technical Faatures:

Group i+ has the special technical featura of @ compoaition of en animal or cefl containing one edited sequence encoding a NANQS
protain, not required by Groups i or Il .

Group il has the speciel technical feature of collecting sperm form the germ line ablated surrogate male recipient, and introducing the
sperm into a female animel so that the female animal becomes pregnant, not required by Groups 1+ or LIl

Group Il has the speclal technical feature of transplanting spermatogonial stem cells (SSCs) b a NANOS2 - recipient male so that
spamatogenic colonies are generated, net required by Groups I+ or Il

Common Technical Features:
Groug i+, Il and Il ere related to each other as compasition (Group I+) and methed of using said compositon {(Groups |l and ).

Tha inventions of Groups I+, Il, end Il shere the common technical feature of an adited chromosomal sequence sncoding a NANOS
protein in a livestock animal or cail,

The invantions of Group (I and Il shara the common technical feature of an animal with non-funclional spermatogonial calls wherein
NANOS protein function is eiminated.

However, said common technlcal featuras do not represent a contribution over the pricr art, end is obvious over US 2011/0030072 Al to
WEINSTEIN et al. {hareinaRer "Weinsteln"), In view of the publication titied *Tha RNA-binding protein NANOS2 Is required to maintain
murine spermatogonial stam calls” by SADA et al. (hereinafter "Seda”) [published 11 September 2009 in Science Vol 325 No 5846
Pages 1394-1398]

As to the common technical feature, en edited ¢chromosomal sequence ancoding 8 NANOS proteln in a livestock animal o call,
Weinstein teaches claims 1 and 19 (para [000T]; One aspect of the presant disclosure encompassas a genstically modified animal
comprising at least one adited chromosomal sequence encoding an immunedsficiency protein®; para [(009]-" Ancther aspect provides
on Isolated cell compiising et laast one edited chromosomal saquence ancading an immunodeficiency protein”; para [0031]; "An

| Immunodaficlency gena s one-In-which a mutation causes or i8 linked to en immunodeficiency disansa. Non-limiling examples-of human
Immunodeficlency genas includa [7] NANQS1 [nanos homolog | {Drosophila) {listed on pg 17 col 2]; para (0044)-" As an example, the
genstically modified animal may be a rat, cat, dog, or pig"; cleim 11-" The genetically modified animal of claim 1, wherein the enimal is
chosen from bovine, canine, equina, feline, avine, porcine, nor-human primate, end rodent™),

~—continued on next sheet--—-—

Form PCTASAZ L {extra sheet) (January 2015}
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~——continued from previous shegt———

As to the common technical feature of non-functional spermatogonlal cells wherein NANOS proteln function is eliminatad (Groups Il and
111}, Sada teaches (pg 1395 col 2 para 3 continued to pg 1395 col 3 para 1; "To elucidate the function of MANCS2 during
spermatogenesis, wo emplayed a conditional knockout (eKQ) strategy {Fig. 2A and fig. $3). Hisiological enalysis of the Nanos2-cKO
testes revealad a progressive defect in spamatogenesis with age (Fig. 2, B to G), The histology and immunostaining with germ cell
markers showed verious degress of germ call deplstion in the 8-week-old Nanas2-cKQ mica (Fig. 2, D, E, H, and 1). By 12 weeks after
birth, most of these tubules were devoid of any germ cells (compare Fig. 2F with Fig. 2G). Hence, postnatal defidency of Nanas2 results
in the gradual loss of the germ cell population within i few cycles of spermatogenesis”).

As the commen technical features were known in the art at the time of the Invention, thay cannot be considered common spacial
tachnical features that would otherwise unify the groups. The inventions lack unity with one another,

Thergtore, Groups I+, 11, |1l lack unity of invention under PCT Rule 13 becausa thay do not share a same or comagponding special
technical feature.

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