Human-primate sequence comparisons

MVR-PCR data
MVR maps of alleles from a single chimpanzee, gorilla, and orangutan were generated
and are shown below:

Chi np CBBoBBCBoBCBCBoBCoB
Gorilla CoBBBBBoBBB
Orang oBB

Each primate analysed was homozygous at the minisatellite se determined by MVR code

Flanking sequence data

Sequence data from the same chimpanzee, gorilla, and orangutan are shown aligned to
the consensus human sequence. Sequences were not generated across the
minisatellite. Annotation is as described in the EMBL database
(http://srs.hgmp.mrc.ac.uk/srs6bin/cgi-bin/wgetz?-id+jxjJ1I0uTv+-
e+[EMBL:'HSINSTHIG']). Alignments were generated using the CLUSTAL algorithm, run
online at the Medical Research Council Human Genome Mapping Project
(www.hgmp.mrc.ac.uk).

? denotes missing sequence data

* denotes perfect sequence matches between all 4 sequences (or 3 sequences where
data is not available for all species)

Red text indicates positions polymorphic in humans

Blue text indicates exons

Translated regions are indicated below the sequence, with amino acid abbreviations
aligned to the first position of each codon. Non-synonymous substitutions are indicated.

To download a pdf version of this page, click here

84 bp from5' end of THintron 13 INS-1
hunman GAGCAGGEECTGGACCTGIGAGCOCAGGT CACAGAT GAGAAAACCGACOCCTGGYTGCAGC
chi np ???°0???77?7°7°7°°?2???7?7?7?7°7°7?2????7?7?? AGATCAGAAAACCGACCCCTGGT TGCAGC
gorilla P2220222220222222°2202°2222?272°22°222?272?22?22??22??CCTGGT TGCAGC
or ang P???7???????72???7??70°7?2°???77?7°7°7°7?°°??7?77?72???CTGEI TACACC

kkkkk *kkkkk*%k
hunman AGOOCOCACACAGCAGGEGACACCAT COGT GAGAAGGACCOCAGOGT CTAEEGAGEEECAG
chi np AGCOCCT ACACAGCACEIEECACCAT OCGT GAGAAGGACCOCACCAT CT GEEACEEXXXG
gorilla AGOOCOCACACGECAGEGACACCAT COGT GAGAAGGACCOCAGOGT CTAEEGACGERGYAG
or ang AGOOCOCACACAGOGEEGACACCAT COGT GAGAAGGACCOCAGOGT OCEEEEGACGEERCAG

kkkkkhkk kkkk kk kkhkk kkhkkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkhkkhkhkhkhkhkkhkhkhkhkhk kk kkhkkkkkhkkhkk*k *
hunman ACCTACAGGACT GEEEECT GCTAEGT GE00EEGT CAAGEOCAGI CT TGGAGGTGCTGACA
chi np ACCTACACGACT GEEEICTCCTEEET G300CEEGET CAACGCCAGT CTTEGAGGTGCTGACA
gorilla ACCTACAGGACT GEEEECTACTAEGTGE00EEGT CAAGBOCAGI CT TGGAGGTGCTGACA
or ang ACCTACAGTACT GEEEECTGCTGEGT GE00CEEGT CAAAGGECAGI CT TGGAGGTGCTGECA

kkkkkhkkhkkhkk k)khkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkkhkkhkhkhkhkkhkhkhkhkhk * k)khkkkkkkhkkhkkhkkkkkhkkkkkx **%

INS-2 INS-3

hunman GAGCCTGACCT TTGT GAGGACRTCCT GTGEAACCT GTOOCEE00COCTGYCCTGECATGG
chi np GACCCTCACCT TTGTGAGGATGI CCTGTGEAACCT GICO0EECCCCCTEOCCTAEATCG
gorilla GAGCCTGAGCT T TGTGAGGATGICCTGTGGAACCT GTGOCGEE00COCTAOCCTGRCAT GG
or ang GAGCCTGACCT TTGT GAGGAGGTCCTGT GGAACAT GTCBOEE00COCTGOCCTGRCAT GG

kkkkkhkkhkkhkkkkkhkkhkkhkkhkkkkkk*k kkkkkkhkkkkkk kkhkkk kkhkkkkkhkkhkkhkkk k*khkkkkkkkk*k
hunman CGAGRAGTCAGEEEG ATAGACAGAGT CAAGGT GEEECACAGEE0EEGEAGT GE3GTOCC
chi np CAGAAGTCACEIE3G ATAGACAGAGT CAAGGT CEEEEECAEEIIEEEAGTGEXEIaccC
gorilla GGAGAAGTCAGEEEG ATAGACAGAGT CAAGGT GREEGACAGEGYEEGAGT GEEGTOCC

orang GCEAGAAGT CAGEEEEGATAGAGAGAAT CAAGGT GEEGAGCAGEEOEEEAGTGEEGETCOCC

khkkkkkhhkkhhkkhkkhkkhk *kkhkk*x **kk *hkkkhkkk *k*x khkkkhk khhkkhkhkkkkkhkhkkkhkkkhhkkx



hunan AGSECTCEEEECCT TTGGT GCAGT GACCAGAGT GT CAGGAGAGEEGAGCAAAGDCCTCTA

chi np CXCTCEEECCT TTAECTCAGT GACCAGAGT GT CAGGAGAGCIIGAGCAAACCCCTCTA
gorilla AGEECTAEEEACCT TTAGTGCAGT GACCAGAGT GTCAGGAGAGEEGAGCAAAGCCCTCTA
or ang AGGEECTAEEEECCT TTAGT GCAATGACCAGAGT GTCAGGAGAGEGEGAGCAAAGCCOCACTA
EREE R E SRS EE SR SRR LR R RS E SR SRR SRS EEEEEE SR EEEEEEEE SRS IS
human QCCTCATCCTCATAAAAGGTCTCATCATTTTOCCTCCAGCCTCTTAT- - - GCACTAEXA
chi np QCCTCATOOOCATAAAAGGTCTCATCATTTTACCTCCAGCCTCTTGT - - - GCACTGEA
gorilla QCCTCATCCTCATAAAAGGTCTCATCAT T TCOCCTGCAGCCTCT TG - - - GOGCTAEEEA
or ang QCCTCATCCTCATAAAAGGTCTCATCATTTTOCCTCCAGCCTCTTGI TGTGCACTGEA
khkhkhkkhhkkhhkdh *Ndhhkdhhkhdhdhkhkhhdhkdhhddx *dd*x **dddxkkkdx*x % **k *kkkkkk
human AACTGAGECCAGEECTATGT GTOCACCCEGACAGEEGT GCTGAAT TACACCCACAGCTT
chi np AACTGACECCAGEECTATGI GTOCACCCEGACOGEEEGT GCTGAAT TACACCCACAGCTT
gorilla AACTGAGEOCAGEEECTATGT GTOCACCCGACAGEEGTACTGAAT TCTACCCACAGECTT
or ang AACTGAGECCAGEEECT G GTGOOCAGT GGACAGEEGT GCTGAAT TACACCCACAGCTT
khkhkhkdkhkdhkhkdhdhkhhhd dhkhd dhkhk *hdhk *hdhkdk *dkhkkhkhkhddx *khkdkxrdkhkkhxkhx*k
human AGCGATATGGTCAAGGAAAGCCT TCCT GGAGGAGEOCCAGT GGAGGT TCAGGGAGEGATEG
chi np AGCCGATATGGTCAACGAAACCT TCCT GGAGGAGEOCCAGT GRAGGT GCAGCGAGEAT GG
gorilla AGCGATATGGTCAAGGAAACCT TOCT GGAGGAGEOCCAGT GGAGGT GCAGCEGAGEGATEG
or ang AGCGATATGGTCAAGGAAACCT TCCT GGAGGAGEOCCAGT GGAGGT GCAGCGAGEGATAG
IR R R R R R R R R R R RS R R R RS R R R R R R R R R SRR SR SRR R EEEEE R R EEEEE R R R
human QGTIGO00EECAG - TCTCTAGI GGAAAAGECECCTAGCCTATCTOOOOCATGAACCOCCT
chi np QGTGO00GEECAG - TCTCTAGT GGAAAAGECECCTAGCCTATCTCOOOCATGAACCOCCT
gorilla QGTGO00EECAG - TCTCTAGT GGAAGAGEOECCTAGCCTATCTOOOOCATGAACOOCCT
or ang GGTAOCTEECAGAGI CTCTAGT GGAAAAGECECCTAGCT TATCTGOOOCATCAACCCOCCT
*khkkkk*k *hkkx*k Ahkhkkhhkhkhkhkdhkdhk *hdhkdhhhkdhhkdhd *hxdhkdhhkhhdhddx **hhkdkhkkx
human CACCCAGCCCTEGAAGAGECCTCAGT GTOOOECCTGTGACCAGI TAACTCAGAAAACRCCC
chi np CACCCAGCCCTGAAGAGECCTCAGT GTCTOECCT GTGACCAGGT GACTCAGAAAACRCCC
gorilla CACCCAGCOCTCGAAGAGECCT CAGT GTOOOECCT GTGACCAGGT GACTCAGAAAACRDCC
or ang CACCCAGCCCTGGAAGAGECCT CAGT GTOOOECCT GTGACCAGCAGCTCAGAAAACRCCC
IR R R R RS R R R E SR SRR SR SRR R SR SRR SRS EEEE SRR SRS R R R R EEE SRS
INS-4

human TGQEGAGCTCTGAGCCACYGT GAAGGT GGAAACEOEECCCCTAACCTOOCCTCTCCTCEAG
chi np TGEGAGCT CTGAGOCACT G GAAGGT GEAAACEOEECCCCTAACTOOCCTCTCCTCRAG
gorilla TQEGAGCTCTGAGCCACT GT GAAGGTGGAAACGCAGCCCCTAOCTOOCCTCTOCTEEAG
or ang TGQEGAGCTCTGAACCACT G GAGEGTGEAAACGT GEOCCCTAACTOOCCTCTCCTCEAG
khkkhkkhhkkhkhkhkhhk *hkkk khhkkk *hkkhkhkkhkkkkk R R R R E SRR EEEE SR EEEEEEEE SR

TH exon 14
human QCTACAGACTCTAOOOC0CAGT TGACGAGEECTCTAOOECTCTCCTOOOCAGGACCTATG
chi np QCTGCAGACTCTACCTGOCAGT TGATGAGEECTCTAOOECTCTCCTOOOCACCACCTATG
gorilla QCTACAGACTCTACCTGOCAGT TGACGAGEECTCTAOOCECTCTCCTOOOCAGGACCTATG
orang QCTACAGACTCTAOOOC0CAGT TGACGAGEECTCTAOOECTCTCCTOOOCAGGACCTATG
KAhkhkhkdhdhkhkhhdhkdhd *hdhkhkdhddh *Fhdhdkdhhkdhdhkhdhhdhkdkdhkhrddrddhkhkdrddrddxdx*x
SY A
INS-5
human CCTCACGCATOCAGCECOCCT TCTOOGT GAAGT TOGACCOGTACACGCTGECCATCAAYG
chi np CCTCACGCATOCAGOEOOCCT TCTOOGTGAAGT TOGACCOGTACACGCTEECCATCGACG
gorilla CCTCACGCATCCAGCEOOCCT TCTOOGTGAAGT TOGACCOGTACACGCTGEOCATCGACG
or ang CCTCACGCATOCAGCECCCCT TCTCOGT GAAGT TOGACCCATACACGCTGECCATCGACG

khkkkhkkhhhkkhhkkhhhkhhhdhkhhhdhhdhhdhhdhkhhddhhdhdxd *dkdhdxdhkddxdhkxdx*x *x

S RI QRPFSVKFDPYTLAI DYV

hurman TGCTCEACAGCCOOCAGCEOOGT GOEEOECTOCCT GRAGSGT GT CCAGGATGAGCTGEACA
chi np TGCTCGACAGCOCOCAGECOGT GOCE0CCTOCCT GGAGEGT GTCCACGATGAGCTGCGACA
gorilla TGCTCGACACCCOOCAGCEOOGT GOCECECTOCCTCRACSGT GT CCAGGATGACCTGEACA
or ang TGCTCEACAGCCOOCAGCEOOGT GOEEOECTOCCT GRAGEGT GT CCAGGACGACGCTGEACA

hhkkkhkhkhhhkdhhhdhhhhhdhhhhdhhdhdhhdrhddhdhhddhdhhdrhdhdddx dxdhhdxhdxx

L DSPQAVRRSLEGYQDELTDT

human OCCTTGOOCATGOCCTGAGT GOCAT TAECTAGGT GCACGEE0GT COCTGAGEECOCTTOCC
chi np OOCT TGOOCATGOCCTGAGT GOCAT TAECTAGGTGCACEEOGT COCT GAGEACCCTTACC
gorilla COCTTGOOCATGOCCT GAGT GOCAT TAECTAGGTGCACEEOGTCOCT GAGEECCCTTACC
or ang OCCTTGOOCATGOCCTGAGT GOCAT TAECTAGGT GCAGEECACCOCOGAGEECOCTTOCC

khkkkhkkkhkhkkkhkhkkhhkkhhkhkhhkkhhkrdhxhhkrkdhxhhkrxhkhrhxkx *%x% kkk khhkkkkkhkhkkhkkkkk
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AACCTOOOCTGGTCCTGCACT GTCO0CEGAGCT CAGEOOCT GGET GAGEEECTGEGTO00SG
AACCTCOCCTGGTCCTGCACT GT CO0CGAGCT CAGECOCT GGET GAGEEECTAEGETOC0EG
AACCTOO0C- GGTCCTGCACT GT CO0CEAGCT CAGROOCT GGET GAGEEECTGEGET 000G
AACCTOOOCTGGTCCTGCACT GTOOOCGAGAT CAGEOOCT GGET GAGEEECTGEGETO00SG

khkkkhkkkhkhkkk hhkkhkhkhdhkkhhkhkdhhkhhkhhhd *hkdhhkhkhkdhhkdhkrhhkdhkrhxdhkrkhxhhkx

GT'GOO00OCATGOOCTOOCTGCTEOCAGSCTOOCACTGOCOCTGCACCTGCTTCTCACOG
GI'GCO0CCAG - - - CTOOCTECTAOCAGECTOCORCTEOCOCTACACCTECTTCTCAGDG

GT'GOO00OCATGOOCTOOCTGCTAOCAGECTCOOOCTGOCOCTECACCTGCTTCTCACOG

kkkkkk*k khkkkkhkkkhhkkkhhkkhkhkhkkhhkhkhkd, *hkhkkhhkkdhkhkhhkkdhkhkhkhhkkkhhrrhx*k

CAACACCTGTGTGTGOO0GT GGTGAGGT TGTGCTAOCTGT GGTGAGGTCCTGTOCTACT
CAACACCTGTGIGI'GOOCGT GGIGAGGT TGT GCTACCTGT GGTGAGGTCCTGTCCTECT

CAACACCTGTGTGTGOO0GT GGTGAGGT TGTGCTAOCTGT GGTGAGGTCCTGTOCTACT

EREE R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEES

OCCAGEGTCCTGEEEECTECTACACTGOCCTOOEOCCT TAOCTGACACT GTCTGCTACC
OOCAGSGETCCTCEEEECTGCTGCACTGOOCT CTCOOCT TAOCTGACACTGTCTGCTAOCC
OCCAGEGTCCTGEEEECTGCTACACTGOCCT CCOOOCT TAOCTAOCACTGTCTGCTGACOC
OCCAGEGTCCTGEEEECTECTACACTGOCCT CTAOCCT TAOCTGACACCGT CTGCTACC
khkkkhkkkhkhkkkhkhkkhhkkhhkhdhkhhkrdhxhhkrxdhhhxk khkkkhkkkhkkkhk *kk *hkkkhkkkhkkkkk
INS-6
CAATCACCRTCACAATAAAAGAAACT GTGGT CTCTACACCTGOCTGE0COCACATCTGIG
CAGOCACCATCACAATAAAAGAAAGT GT GGT CTCTACACCTGOCTGEOOCCACGTCTGT G
CAATCACOGT CACAATAAAAGAAAGT GTGGT CTCTACACCTGOCTGE0COCACGTCTGIG
CAATCACOGTCACAATAAAAGAAAGT GTGAT CTCTGCACCTGOCTGE0C0CACGTCTGIG
* % khkk Kkhkkhkkhkkkhhkkhkkhkkhhkkk, *hkkk* khkkkdk khhkkhkkkhkhkkhkkhhkkhkkkdk *hkkhkx*k
INS-7
OCACAGASACAGACCCTGEGAT OCTCAGACT COCACACOCOCACCOCAGCCTCACTCAGA
OCACAGAGACAGACCCTGEEATOCT CAGEOCOOCACATOCOCACOOCACCCTCACTCAGA
CCACAGAGACAGACCCT GEGAT OOOCAGECT COCACACOCOCACCOCAGCCTCACTCAGA
OCGCAGAGACAGACCCTGEGAT OCTCAGSCT OOCACACOOOCACCOCAGOCTCACTCAGA

kk khkkk khkkkhkkkhkhkkkhkkkhkhkhkkhhkk kkhkk Kk khkkkhkhkk khkhkkkhkhkkhkkkhkhkkhkkkhkhkkhkkkhkhkk

GGITTOEOCCTAAOCTOCT TOCTOCT CTGEGAGAT GECTGEO0E00CTGE0CAGECACCT
GCTTTOEOCCTAACCTOCT TOCTOCT CTCEEAGGT GECTGEO0EC0CTGE0CAGECACCT
GCTTTOEOCCTGAOCTOCT TOCTOCT CTGEEAGAT GECTGEO0E0OCTGEOCAGECACCT
GGITTTAOCCTAE0000CTAOGTOCT CTCEGAGAT GECTGECTGOOCTGEOCAGECACCT

* kkhkk kkkhkhkkkhkkkhkk Khkk k kkhkkhkkkhkhkkkhkhkkhkk Fhkhkhkhkkhkhkk khkhkkkhkhkhkhkkkhkhkkhkkkhkhkk

GE0C0CTOOEEECCTGGET TTOCOOGECTCACCCT GAGECOCOB0CCAGCTCTGAGOOOCAA
GE0COCTOOEEECCTGGT TTOCOOGECT CACCCT GAGECOCOR0CCAGCTCTGAGOCOCAA
GE0COCTCOEEECCTGGET TTOCOOGCTCACCCT GAGECOCOE0CCAGCT CTGAGOCOCEA
GE0COCTOCAGECCT GGT TAOCOOGECTCACCCT GAGECOCOB0CCAGCTCTGAGOOOCAA

khkkkhkkkhkhkkk hhkkhkhkkhdhkkhk *hhkkhkhhkdhhdhkhhhdhhkhhdhhkhhrhhkdhrhxhhkrdxkx %

GCAGCTOCAGAGECTOEEECACOCTGE00GAGCTEOOCCATCTCOGT G3EGTAOOCTCOC
GCACCTCCAGAGECT OEEECACOCTGECTGAGCTGOOCCATCTCOGT GEEGTG0OCTCOC
GCACCT OCAGAGECTOEEECACOCT GE0CGAGCTEOOCCATCTOOGT GAEGTACOCTACC
GCAGCTOCAGAGECT CAGECACOCTGECTGAGCTGOOCCATCTCOGT G3EGTG0OCTCOC
khkkkhkkkhkhkkkhkhkkhkhkkhhkkd *hkhkhkdhkhhhkddx *hkkhkhkdhhkhhkdhhkdhrhhkdhkrhxdhkrkhxhhkx
INS-9
AAGGT GEEGAGCCACGT GACAGT GEGAGEE0CTCTCTCAGSOCTGEVAGEGAGCAGSEGT
AAGGT CEEEAGOCGAGT GACCAT GEGAGEECCT CTCTCAGECCT GECAGEGAGCAGEEGET
AAGGT GEEGACCOGAGT GACAGT GEGAGEEOCTCTCTCAGEOCTGECAGEGAGCAGEEGT

khkkkhkkkhkkk *kkk * k% kkhkkkkkkhkkkkk

CACAAACT GTGCT GRCTGEEEGTGGT CTCAGAGGT GEE0CTECAGECCTAACCCTCOCTG
CACAAACT GTGCT GRCT GEEEGTGEOCTCAGAGGT GEE0CTACAGECCTAACCCTAOCTG
CACAAACT- - GCTGCTGEEECTGGT CTCAGAGGT GBE0CTECAGECCTAACCCTAOCTG
CACAA- CTGTGCT GECTGEEEGTGGT CTCAGAGGT GEE0CTECAGECCTAACCCTCOCTG

kkkkk k% khkkkhkhkkkhkkhkhkk *khkk *hkkkhhkkhkhkkkdhkhkkhkhkdhhkhhkhhhkkdhkrkhxkhhkrhxhhkx

CTGACAGEECTOCCAGOOCT TGAGAGAAACAGEGATGGAGGAACAGCTGOCCTGATECOC
CTGACAGEECTCOCAGOCCT TGAGAGAAACAGEGATCEACGAACACCTGOOOCEATECC
OCGACAGEECTOOCAGOOCT TCAGAGAAACAGEGATGEAGGAACAGCT TOCOCGATECOC
CTGACGEEECTOCCAGOOCT TGAGAGGAGCAGEGATGEAGGAACAGCTGOCOCAATACOC

* kkhkk kkkhkhkkkhkkkhkhkkkhkhkkhkhkhkkhhkkhkkhk * Khhkkhkkkhkhkkkhkhkkhkkkhkhkhkhkxkk *kx *kkkkkk
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TCACCCACCORGAGCAGEOCCT GOGAACCAAGEEGAACCT CAGT GTGEOOO0CCAGCATGT
TCACOCACCOGGEAGCAGECOCT GTGAACCAACGEEGAACCT CAGT GTGEOCOOCAGCATGT
TCACCCACCOSGAGCAGEOCCT GOGAACCAAGEEEAACCT CAGT GTGECOOO0CAGCATGT
TCACCCACCORGAGCAGEOCCT GOGAACCAAGEEEGACCT CAGOGTGACOOOCAGCATGT

khkkkhkkkhkhkkkhhkkhkhkkhkhkhdhkkhhkhdkx d*kdhkkdkx k%% *khkkkdhkkk* *k*x **kkdkxk*hkkkhxkk*x

GIGCTGATGEEGAGCEGT CTGECTGAGCT GGT GOOCAGSCAGATGGTCTGEACCTGICTCC
GTGCTGATGEEGAGEGT CTACTGAGCT GG GOCCAGECAGATGGT CTGEECCTATCTCC
GT CCTGATGEEEAGEGT CTGECTGAGCT GGT GOOCAGECAGATGGTCTGEACCTGICTCC
GI GCTGATGEEGAGEGT CTGECTGAGCTGET GOOCAGSCAGATGGTCTGEACCTGICTCC

EREE R R R R R R R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEIEEEEES

OCAGOGAGECAGGATGEEECTCEAT TTCAGACTCTGTAAGATGOOOCTGCT TACTCGA
OCAGT GAGECAGECTGEAEECTGGATTTCA- - CTCTGTAACATGOOCCTGECT TACTOA
OCACOGAGECAGCTGEEECTGEAT TTCAGACTCTGT AAGATGOOCCTGCT TACTCEA

khkkk Khhkkkhkkkhkhkk khkhkkkhkhkkhkkkhkhkkhkkkk kkhkkkkhkkkhk hhkkhkkkhhkkhkkkhhkkkhkhkkhkx*k

GEEE0CTCGACAT TAOOCTCCAGAGAGAGCACCCAACACCCTOCAGCT TGACOGEOCAG
GEEE0CTGGACAT- - - CCTCCAGAGAGAGCACCCAACACCCTCCAGCT TGACCEEOCAG

(EGACCTGEACAT TAOOCT CCAGAGAGAGCACCCAACACCCT CCAGCT TGACCEE0CAG
PPPPIPVDVVVPPIIVVVVVVVVIIVIVVVVVVVIIVNVNVVVVVVIIVNVN9222?

kkk kkhkkkkhkkkkk khkkkhkhkkhhkkhhkhkkhhkhkhhkhhhdhhkhhhdhhkhhkdhhkkhhrhkkhhkrdxkx*x

GGTGIOOCCT TOCTACCT TGGAGAGAGCAGCOCCAGEECATCCT GCAGSEEGT GCTGEA
GGIGOOCCCT TOCTACCT TGGAGAGAGCAGCOCCAGEE0GTCCT GCAAGEEGT GCTAEA

GGTGOCCCCT TOCTACCT TGEAGAGAGCAGCOCCAGRECATCCT GCAGEEEGT GCTAEA
PPPIIRVDVVVPPIIVVVVVVVVIIVIVVVVVVVIIVIVNVVVVVVIIVNVN???99222?

hkhkkk Khhkkkhkhkkhkhkkhhkhdhkkhhhkdhhhhkhhhdhkhkhhdhhkdhx *hkkdhkrdk*x *krkkdkxkdhkrkhxhhkx

INS-10
CACCAGCTGECCT TCAAGGT CTCTGOCTCOCTCCAGOCACOCCACTACAYGCTGCTGA
CACCAGCTGECCT TCAAGECCT CTGOCTCOCTCCAGOCACOCCACTACACCCTGCTGEEA

CACCAGCTGECCT TCAAGRCCT CTGOCTCOCTCCAGOCACOCCACTACACCCTGCTGEA
PPPPIRVDVVVPPIIVVVVVVVVIIVIVVVDVVVIIVNVNVVVVVVIIVNVNV9222?

khkkkhkkkhkhkkkhhkkhhkkhhkhdhkkd *dhkkhhkhkdhhhhkdhhdhxdhkrdxrhkrdhxrdxx khkkkhkkkkk*k

INS-11
TOCTGGATCTCAGCTCOCYGE00GACAACACT GECAAACTCCTACTCATCCACGAAGECC
TOCTGGATCT CAGCT COOCGEECOGACAACOCT GRCAAACT CCTACTCATCCACAAAGECC

TOCTGEATCTCAGCTCOCOR00CGACAACCCTGRCAAACTCCTACTCATCCACGAAGECC
PPPPIRVDVVVPPIIVVVVDVVVIIVIVVVVVVVIIVNVNVVVVVVIIVNVNV??99222?

khkkkhkkkhkhkkkhkhkkhkhkkhkhkkhdkx * *hkkhkkhkhkkhhkk*x *khkhkkkdhkhkhkhkdhhkdhkhhkkdhkrdxk,x *hxkk*x

CTOCTGEECATGGTGGTOCT TAOCAGOCTACAGT CTGT TOCTCACACACCTTGI TAGTG
CTCCTGEECATGE0EGETCCT TAOCAGCCTGCAGT CTGT TCCTCACACACCT TGTCEGT G

CTOCOEEECATCE0AGET CCT TAOOERCCTCACAGT CTGT TOCTCACACACCTTGTCAGTG
PPPPIRVDVVVPPIIVVVVVVVVIVVIVVVVVVVIVVNVNVVVVVVIIVNVNV?9222?

khkkk Khhkkkhkhkkhkhkk khkkhkkkhkhkhkdhkkd *hkhkkhkdhkhdhkhhkrdhxhhrdhrdrxrhrhxk * k%

OCCAGOOCCTGAGGT TECAGCT GAEEGT GTCTCTGAAGEECT GTGAGOCOCCAGGAACRC
OCCAGOOOCTGAGGT TECAACT GAEEGT GTCTCTGAAGERECT GTGAGOCOCAAGGAACRCC

(OCCAGOOCCTGAGGT TACAACT GAEEGT GTCTCTGAAGECT GTGAGDCOCAAGGAACXCC
PPPPIRVDVVVPPIIVVVVVVVVIIVIVVVVVVVIIVNVNVVVVVVIIVNVNV???99222?

khkkkhkkkhkhkkkhkhkkhkhkkhhkkhdhkkh *dhkkhkhhkdhhdhkhhhdhhkhhdhhkhhkhhkkdhrdx *hkkhxhhkx

CTGEEEAAGTGOCTAOCT TAOCTCO0000EE0CCT GOCAGOBEOCTACTCTGOOCTOCTA
CTGEEEAAGTACCTAOCT TECCTCCOOC0EE00CTGOCAGCOCCTGECTCTAOOCTCCTA
CTGEEEAAGTGOCTAOCT TAOCTCO0COCEE0CCT GOCAGOOOCTACTCTAOCCTOCTA

khkkkhkkkhkhkkhkhkkhkhhkkhhkhdhkkhhhkdhhhhkdhhdhkhkhhdhhkhhddx *hkdhkhkdhkrhxdhkrkhxhhkx

INS-12
OCTGEECTCOCOCYATOCAGOCTOOCTOCCTACACACT CCTCTCAAGGAGRCACOCATGT
OCTGEECTAOOCOCATOCAGCCTCOCT COCTACACACTCCTCT TAAGGAGECACCCATGT
OCTGEECTCOCOOCATOCAGOCTOOCTOCCTACACACT CCTCT TAAGGAGRCACOCATGT
OCTGEGT TGOCOOCATOCAGOCTOOCTOCCTACACACT OCTCT TAAGGAGRECACOCACGT

khkkkhkkk khkhkkhkhkk khhkkhkkhkhkhkdhhkhhkdhhdhkhhhdhhkhhkdhkd *hkkkdhkrhxkdhxdx %%

CCTCTOCAGCT GOOEEE0CT CAGAGCACT GT GROGT OCTGEEECAGCCACOGCATGICCT
CTTCTCCAGCTGOOREE0CTCAGAGCACT GT GGT'GIOCTGERECAGCCACCGECATGTCCT
CTTCTCCAGCTGOOEERE0CT CAGAGCACT GT GGTGTOCTGEEECAGOCACCGECATGTCCT
CTTCTOCAGCT GOOEEE0CT CAGAGCACGGET GROGT OCTGEEECAGCCACCACATGICCT

k khkkkhkkkhkhkkhkhkkkhkhkhkdhkkhkhkhkdhhhhkdkx *hkkhk F*hkkkhkhkdhkhkhkhkhhkkdhrdx *hkkhkkhkx
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INS- 14
GCTGIGECATGECTCAGEGT CGAAAGEGY GGAAGEGAGEEGT OCTACAGATACGCTGGTGC
GCTGT GECATGCT CAGSGT CGAAAGSGT CEAAGEEAGEEEOCCTCCAGATAGCTGGTGC
GCTGIGECATAGCTCAGEGT CGAAAGEEOGECAAGEGAGEEEC0CTGCAGATACCTGGTGC
GCTGIGECATGECTCAGAGT GGAAAGEGET CEGAGEGAGEEGTOCTACAGATACGCTGGTGC

khkkkhkkkhkhkkkhk dhhkkhkhkkk, *hkkkdhkkhkhkkdkx *k *hhkkdhkkkhkhkdkx *hkkhkkkhkhkrkhkkhhkkhxkhkx

OCACTACCAAACCORCT OEEEECAGGAGAGCCAAAGECTGEGTGTGTGCAGAGDEE0CAC
OCACTACCAAACCOCCT CEEEECACEAGACCCTAAGCTGEGT GTGTGCAGAGTGE0OCC
OCACTACCAAACCORCT CTGEECAGGAGAACCT AAGECTGEGT GT GT GCAGAGT GOCCT
COCACTACCAAACCORCT OEEEECAGGAGAGCCT AAGECTGEGT GTGT GCAGEECAGOCOC
khkkkhkkkhkhkkkhhkkhkhkkhhkkhdkx *hkkdhkkkhhkhhk*x *x* *dhkkkdkkdhkkkdhkrhxkdhkx*x * *kk*k
INS- 16

GAGAGGT TCOGAGGECTRAGEOCAGEGET GEGACATAGEGAT GOGAGEEEC0EEEECACAGG
GAGAGGT TCTGAGECT GAGECCAGEGET GEGACAT AGCGAT GTGAGEEECCAGEECACASG
GAGAGGT TCTGAGECTGAGEOCAGGEGET GEEACATAGEGAT GOGAGEEEC0REEECACAGG
GAGAGGT TCTGAGECTGAGEOCAGEGET GEGACATAGEGAT GOGAGCAGCOBEEECACAGG

khkkkhkkkhkhkkk Khhkkhhkk kkhkhkkdhkkhhkkdhkhhkdhrhxhhkrdx **x% *kkk kkhkkkkhkkkkk

ATACTOCAACCTGCCTAOOCCCATAGT - - - - - - - = - - - - - - CTCATCCTCCTCCTTCTGG
ATACTOCAACCTGCCTGOOCOCAT TGT TAGAGCAGGATGCTCCAACCCTOCTGCTTCTGG
ATACTCCAACCTGICTGOO0OCATEGET - - - = = = == = = = - - - CTCACCCTCCTCCTTCTGG
ATATTOCAATCTGCCTAOOCCCATAGT - - - - - - - - - - - - - - CTCACCCTCCTCCTTCTGG
kkk kkhkkkk khkk kkkkkhkhkkkhkkk k% * * kkhkkkkhkkkhkhkkkhkkkkk

GACCTCCTGATOCTGOOOCT GGTGCTAAGAGECAGGT AGSEECTGCAGSCAGCAGECTC
GACCTCCTGATCCTGOOCCTGGT GCTAAGAGGECAGGT AGEEECTGOGEECACCAGEECTC
GACCTCCTGATOCTGOOOCT GGTGCTAAGAGECAGGT ACGEEECTGOCEEECAGCAGECTC
GACCTCCTGATOCTGOROCTGGTGCTAAGAGT CAGGT AGEEECTGOGEEECAGCAGEECTC

khkkkhkkkhkhkkkhkhkkhhhkkhhkkd *hkhkhkdhkhkhhkhhhdkx *hkkdhkhkhkhkdhhkhhrdx *hkrkhdxkdhkrkhxhhkx

GGAGOCCATGOOCOCTCACCAT GAGT CAGECTGGACCTOCAGGTAOCTGI TCTGEEEAGC
GGAGOCCATGOOCOCTCACCAT GAGT CAGECTCGACCTOCAGGTGOCTGI TCTGEEGAGC
AGAGCOCATGOCOCCT CACOGT GEGT CAGSCT GGACCTOCAGGTGOOCGT TCTGEEGACC
AGAGCOCATGOCOCCT CACTATGGEGT CAGACT GAACCTCCAGGTGOCT G O00EEEEE3C

khkkkkkhkhkkkhkkkhkhkkhkkkkx kkhkkkhkhkkkhk khkk khkkkkhkkkhkhkkkhkkkhk *k * k*kkk k%

TCEGAGCEEC0EGAGEEGET GTACCOCAGGEEECTCAGCOCAGATGACACTATGEESGTGATG
TGEEACEEOCEGEAGEEGET GTACCOCAGEEECT CAGCOCAGATGACACTATGEESGTGATG
TCEGACEEC0CGEACEEET GTACCOCAGEEECT CAGOOCAGATGACACTATGEEEGTGATG
TCEGAGCEEC0EGEAGEEGET GTACCOCAGGAGCTCAGCOCAGATGACACTATGEESGTGATG
khkkkhkhkkhkhkkkhkhkkhkhhkkhhkhdhkhhhkdhhhhddx *hkhkhkhdhhkhhdhhkhhkrhhkdhrhxdhkrkhxhhkx
INS-17
GTI'GT CAVWEEGACCTGEOCACGAGAGEEGAGATGEECT COCAGAAGAGGAGT GAEECTEGA
GI' GT'OGTGEEACCT GEOCAGCGAGAGEEGAGATGEECT COCAGAAGAGEAGTAGEECTGA
GTI'GT CATGEGACCTGEOCAGGAGAGEEGEAGATGEECT COCAGAAGAGEAGT GBEEECTCGA
GTI'GT OGTGEGACCTGEOCAGGAGAGEEGAGATGEECT COCAGAAGAGGAGT GAEEECTEA

*kk kK kkhkkkkhkkhkhkkkhhkkhkkhkhkhhhkhhkkhhhkhhkhkhhkdhkhkhhkkhhhkhkhkhhkkhhrdx *hkkhxkxkx

GAGEGT GOCT GEEEEE0CACGAOCCGAGCT GEECCAGT GCACAGCT TGOCACACCTGOCCA
GAGEGT GOCT CEEEEE0C0EEA0CEACCTGEE0CAGT GCACAGCT TGOCACACCTGOOCA
GAGEGT GOCT GEEEEE000CEA0CGAGCT GEECCAGT GCAYAGCT TGOCACACCTGOCCA
GAGGATGOCT GEEEEE0CT GGACCGAGCT GEECCAGT GCACAGCT TGOCACACCTGOCCA
khkkk Khhkkkhkhkkhkhkkhhkkhdk dhhkkdhkkhkhhkdhhdhkhkhhdhhkhdd *khkhkrhhkkdhkrhxhhrkhxhhkx
INS-18 INS-19
OCCOCAGAGTCCTGOOBCCROCOCCAGATCACAY GGAAGAT GAGGT COGAGT GEOCTACT
OOCOCAGAGTOCTGOOECCACCOCCAGATCACACGEAAGAT GAGGT COGAGT GEOCTGCT
OCOCCAGAGT CCT GOOBOCACCOCCAGAT CACACCGAAGATGAGGTCOGAGT GEOCTACT
OCOCOEEAGTCCT GOOB0CACCOOCAGAT CACACGAAAGATGAGGTCCTAGTGEOCTACT
khkkkhk hhkkhkhkkhkhkkhkhkkhdkk *dkhkkhkkhkhkkhhkhkdhkrkx * khkkkdhkhkhhkhhxk, *hkkkdhkkhxkhkx
I NS- 20
GAGGACTTGCTGCT TGTOOCCAGGTCCYCAGGT CATGCOCTCCT TCTGOCACCCTGEGA
GAGGACT TACTCCT TGTCO0OEEGT COCO0EEGET CATGOOCTOCT TCTGOCACCCTCEEEA
GAGGACT TGCTGCT TGTCOCOEEGT COOCAGGT CATGCOCTCCT TCTGOCACCCTCAEA
GAGGACT TGCTGCT TGTGOCO0EEGTCO00AGET CATGCOCAECCT TCTGOCACOGT GAEEA

khkkkhkkkhkhkkkhkhkkhkhkkhhkhhhkkhkhkkx *khkkhkk* *x *khkkkdhkhkkhkk* *khkhkkhkkkdhkrkdx*x * ***k%x

GCTGAGEECCTCAGCTGEECT GCTGT OCTAAGGECAGSGET GAGAACT AGGCAGOCAGCAG
GCTGAGEECCACAGCTGEEECT GCTGI OCTACCEOEEEET GAGAACT GAECAGCCAGCAG
GCTGAGEECCTCAGCTGEEECT GCTGT CCTAAGEOEEEGET GRGAACT GAECAGCCAGCAG
GCTGAGEECCTCAGCTGEECT GCTGTOCTAACGT GAEGT GAGAACT GBECAGOCAGCAG

khkkkhkkkhkhkkkhk dhhkkhkhkkhkkkhkhkrkhkkhhkrkhkkhhkkx * khkkkhkkkhkhkkkhkk *hkkkhkkkhkhkkhkx*k



INS-21

hunan GGAGEEEACOCCT COCT CACTCOOMCT CTOCCACOOOCACCACCT TGEOOCATOCATGEC
chi np GGAGEEEACOCCTOCCTCACT COCACT GTACCACOOCCACCACCT TGEOCCATCCAT???
gorilla GGAGGEEGACOCCT OCCTCACTCOCACT CTOOCACCOOCACCACCTTGRC? 2222222727
or ang GGAGGEEGACOCCTOCCTCACTCOCACT - - - - - - OCOCCACCACATTGRC???2??2?272?272?7
khkkkhkkkhkhkkkhhkkhkhkkkhhkhdxkhkhkxdx*x *% khkkkkkkhkkk *kkkx%x

Unsequenced ninisatellite region

hurman CCTCCACCTCTCCTGGTCTAATGT CGAAAGT GEOOCAGGTGAGEECT TTECTCTCCTCA
chi np PP002020202020200°2°22°°72°02720?2???GACCECT TTACTCTCCTGA
gorilla PP020202020°20°20°222°022°222222?227??GAGECT TTACTCTCCTGEA
or ang ?00??002?0°0200200°°7°7°°°2°727°°?2°7272???2???0CCATCCTCTCCTCA

* * kkkhkkkkkkk

hurman GACAT TTGOOOOCACCT GT GAGCACEFACAGGT CTGEOCACCEEECCOCTGET TAAGACT
chi np GACAT T TGOOOCCACCT GTGAGCAGEGACAGGT CTGEOCACOEEECOCCTGGT TAAGACT
gorilla GACAT T TGOOOCCAGCT GOGAGCAGEEACAGGT CTGEOCACOCEECOCCTGGT TAAGACT
or ang GACAT TTGOOOOCACCT GOGAGCACEFACAGGT CTGEOCACCAGECCCCTGET TAAGACT
T
hurman CTAATGACCCECTGGT CCTGAGGAAGAGGT CCTGACGACCAAGFAGATCT TCCCACAGAC
chi np CTAATCGACCOCCTGE00CT AAGGAAGAGGT GCTGACCGACCAACGAGATCT TOCCACAGAC
gorilla CTAATGACCOCCTGEOOCT GAGGAAGAGGT GCTGACGACCAAGGAGATCT TOCCACAGAC
or ang CTAAT GACCCECTGEOOCT GAGGAAGAGGT CCTGAT GACCAAGGAGATCT TCCCACAGAC

khkkkhkhkkhhhkdhhhhhdhdx dhkkh *ddhhdhdhhdhhdhdd ddkdhdhhddhddrdhdhrhdrdhhdrhhkx

hurman OCAGCACCAGEEAAAT GGTCOGEAAAT TACAGCCT CAGCOOCCAGCCATCTGOOEACCCC
chi np OCAGCACCAGEGAAATGGTOCGEAAAT TACAGCCTCAGOCOOCAGCCATCTGCOGACOCC
gorilla OCAGCACCAGEGAAATGGTOOGEAAAT TECAGCCTCAGDCOOCAGCCATCTGCOGACOCC
or ang OCAGCACCAGEEAAAT GATCOGEAAAT TECAGCCT CAGCOOCCAGCCATCTGOOEACCCC
hhkkkhkhkkhhhkdhhhhhdhhkhd dhdhdhhddhddhdhdddhdhhddhdhhdrdddhddrrdrdhhdrrdx
INS-24 I NS-25
hurman OCOCACOOCAGEOOCT AATGEE0CACEOEECAGEEGT TGASAGGTAGRGEAGATEECTCT
chi np OCCACCOCAGECOCT AAT GEE0CAGECEECAGEEET TGACAGGTAGEECAGATAECTCT
gorilla OCCACCOCAGECOCT AAT GEEOCAGEOEECAGCEEET TGACAGECAGEEGAGATGACTCT
or ang OCOCACOOCAGEOOCT AATGEE0CACEOEECAGEEGT TACAGGTACCEEAGATEECTCT

R R R R R S R R R o o R R o S R hkhkk kkhk kkhkhkkhkkkkhkkhkkkhk

hurman GAGACTATAAAGOCAGOEEEEE00CAGCACCOCTCAGCOCTCCAGGACAGECTGCATCAG
chi np CGAGACTATAAAGCCAGOEEEEE00CACGCACCOCT CAGCOCTOCAGGACAGECTGCATCAG
gorilla GAGACTATAAAGCCAGT GEEEACOCAGCAGCOCT CAGCOCTOCAGGACAGECTGCATCAG
or ang GAGACTATAAAGOCAGT GEEEE00CACCACCOCTCAGCOCT COEEGACAGECTGCATCAG

R I N

I NS- 69 I NS- 26

hurman AAGAGECCATCAAGCAGGTCTGI TACT TCCAAGEECCT TTAOGT CAGGT GEECTCACER: - - - -
chi np AAGAGECCATCAACCAGGTCTG - - - TTCCAAGEACCTTTAOGTCAGGTGCTCACSG - - - -
gorilla AAGAGECCATCAAGCAGGTCTG - - - TTCCAAGEACCT TTGOGT CAGGTGEECTCAGEECTACC
or ang AAGAGECCATCAAGCAGGICTG - - - TTCCAAGEEOCT T TAOGT CAGGT GEECTCAGEECTEC

Khkkkkkkkkhkhkkkkkkhkkkk k% R X X
human --eeee---- TTOCAGEGETGECTCEACCOCACEOOCCAGCT CTGCAGCAGEGAGEACGT
chimp - TTCCAGSGETGECT GGACOCCAGEOOCCAGCT CTGCAGCAGSGACGACGT
gorilla OCACT TGEEEGET TOCAGSGT GECT GRACOOCAGEOOCCACCT CTGCAGCAGGACGACGT
or ang OCACT TEEEEGET TOCAGEGT GECTCEACOCCAGECT CCACGCT CTGCAGCTGEGAGEACGT

Khkhk kKK Kk hk kA Rk hkhkhhhkkhkk khkkkhhhkhhkhkhk *hkkkhrrhkk

hurman GECTCEECTCGTGAAGCAT GI GEEEGT GAGCCCAGEEE00CCAAGECAGERECACCTGCC
chi np GECTGEECTCT TGAAGCAT GT GEEEGET GAGCOCAGEEE0COCAAGECAGEECACCTEACC
gorilla GECTGEECTCT TGAAGCAT GT GEEEGET GAGCOCAGEEE0COCAAGECAGEECAACTGACC
or ang GECTGEECTCT TGAAGCAT T TGEEEGET GAGCCCAGEEE00CCAGEECAGEECACCTGCC

Khkhkhkhkhkhhhkk Khkkhhhkhk KhhhrkkAkhhhkkkhkkhkhhkhh*x *hkkkkkhhk *kkkkk*

I NS 27 INS- 72

hurman TTCAGCCTGAOCT CAGCCCTGOCTGTCWOOCAGATCACTGT YCT TCTGOCATGAOCCTGT G
chi np TTCAGOCEECCTCAGCOCTGOCTGT CTOCCAGATCACT GTCCT TCTGCCATGACCCTGTG
gorilla TTCAGOCEECCTCAGCOCTGOCTGT CTOCCAGATCACT GTCCT TCTGCCATGACCCTGTG
or ang TTCAGCCGACCT CAGCT CTGOCTGI CTCOCAGATCACTGITCCT TCTGOCATERCCTGT G

khkkkkk*k hhkkhhkkh hhkhkkhhkhdhhkh dhhkhhkhkdhkhdhddx Fhkhhkdhdhkhdkrhhkhkhkrhhxk

M A L W



human
chi np
gorilla
or ang

human

chi np

gorilla

or ang

Both variants |

hunan
chi np
gorilla
or ang

human
chi np
gorilla
orang

hurran
chi np
gorilla
or ang

hurran
chi np
gorilla
or ang

hurran
chi np
gorilla
or ang

hurran
chi np
gorilla
or ang

hurran
chi np
gorilla
or ang

hurran
chi np
gorilla
or ang

hurran
chi np
gorilla
or ang

INS-70
GATGOBEOCTOCTAOOOCTGCTGECRCTACTGEO0CT CTAEEEACCTGACOCAGOOGCAGC
GATGOBCCTOCTAOOOCTACTGGET GCTECTAECOCTCTGEEEACCTGACOCAGCCTOEC
GATGOB0CTOCTAOOOCT GCTAEOECTGCTAEC0CT CTAEEEACCT GACOCAGCOEOEEC
GATGOBECCTOCTAOOOCTACTGEOECTECTGEO0CT CTAEEEACCT GACOOGE00CACGEC

khkkkhkkkhkhkkkhkhkkhkhkkkhkhkkhkkhkxdxx kkhkkkkhkkkhkhkkkhkkhhkkdhkkhkhkkdhkkhkhx*kx **x% * *

MRLLPLLALLALWGPDZPAAA

\Y S
A A
A Q

e within the INS signal peptide (shown by underline)

CTTTGIGAACCAACACCTGT GOGECT CACACCTGGT GGAACCTCTCTACCTAGTGTAOEG
CTTTGIGAACCAACACCT GTGOEECTOCCACCT GGTCEAAGCTCTCTACCTAGTGTGOSG
CTTTGIGAACCAACACCT GTGOGECTOCCACCTGGTGEAAGCTCTCTACCTAGTGTGOSG
CTTTGIGAACCAGCACCTGT GOGECT COCACCTGGT GGAACCTCTCTACCTAGIGTGT GG

khkkkhkhkkhhhkdhhkhd dhhdhhhhdhhdhdd dFddhddddhhdhdhhddrddddhrrdxdhrdx %%

FVNQHLCGSHLVEALYTULVTCSEG

GGAACGAGECT TCTTCTACACACCCAAGACCOR0O0GECEACECAGAGGACCT GCAGSGTGA
GEAACCGAGCTTCT TCTACACACCCAAGACCOCCOEEGACGECAGACGACCTCCAGGTGA
GGAACGAGCECT TCTTCTACACACCCAAGACCOROOEECACECAGACCACCT GCAGSGTGA
GGAACGAGECT TCTTCTACACACCCAAGACCOB00GECEACECAGAGGACCT GCAGSGTGA
R R E RS EEEEE S EE SRS ESE SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES
ERGFFYTWPKTRREAE
I NS-28
GOCAACYGOOCAT TACTGOOCCTGE0CE00COCAGOCACCOOCTGCTOCTGE0GECTOCCA
GOCAACCECOCGT TACTAOCOCTGE0CACOCOCAGOCACCOCCTGCTOCTGEOGCTOCCA
GOCAACCEOOCGT TACTAOCOCTGE00E00C0CAGOCACCOCCTGCTOCTGEOGCTOCCA
GOCAACCECOOCT TACTAOOCCTGETCEO0COCAGOCATCOOCTGCT TCTAOOGECTOOCA

khkkkhkk kkhkk kkhkhkkkhkkhkhkkkhkkhk * *hkkhkkhkkkhkkhkk *hkkkhkkhkk *kk *hkkkhkkkkkx

OCCAGCAT GEECAGAAGEEEECACGAGECTGOCACCCAGCAGEEEGT CAGGTGCACTTTT
OOCAGCAT GEECAGAAGEEEECACGAGECTAOCACCCAGCAGEEEGT CAGGTGCACTTTT
OOCAGCAT GEECAGAAGEEEECACGAGECTGOCACOCAGCAGEEEGTCAGGTGTACT TTT
OCCACCATGEECAGAAGEEEECACGACGECT GOCACOCACCAGCEEEGTCAGGT GTACTTTT

khkkkhkkkhkhkkhhkkhhkkhhkhhhkkhhhkdhhkhhhkhhkkhhhkkhhkhkdhkkhkhhkkhhkkkhhkkhhkkhhkhkhx* *k,kxk*k%x

TTAAAAAGAA- - - - - GITCTCTTGGT CACGTOCTAAAAGT GACCAGCTCOCTGIGEO0CA
TAAAAAAGAAATGAAGT TCTCT TGGTCACATCCTAAAAGT GACCAGCTOCCTGT GBOCCA
TTAAAAAGAAATGAAGT TCTCT TGGTCACGT CCTAAAAGT GACCAGCTCOCTGT GROCCA
TTAAAAAGAAATGAAGT TCTCT TGGTCACATCCTAAAAGT GACCAGT TOCCTGIG3O0CA

* kkkkkkkk khkkkhkkhkkkhhkkhkkhkkhkk kkhkhkkkhhkkhkkhkkhhkkhkkhkkdkx *kkkhkkhhkkk kkk*x

GTCAGAATCTCAGCCTGAGGACGGT G TASCT TAGECAGCOOCGAGATACAT CAGAGGT
GTCAGAATCTCAGOCCTGAGCACGGT GT TAECT TOBECAGCOCOGAGATACATCAGAGSGT
GT'CAGAGT CTCAGCCTGAGGACGGT GI TGECT TOBECAGCOOOGAGATACATCAGAGSGT

TTCAGAAT- = - === - e e ae - GBGGECT TCAGCAGOOCCGAGAT ACATCAGAGEET
*kkk*x * * LR RS R RIS SRS E SRS SRS EEEEEEEEEEE ST
I NS-31

GEECAYGCTOCTOOCTOCACT GBOCOCT CAAACAAAT GOCCOCCAGCOCATTTCTCCACC
GEECACGCTOCTAOCTOCACTCEOOCCT CAAACAAAT GOCOCACAGCOCAT TTCTGCACC
GEECACGCTOCTAOCTOCACT CEOOCCT CAAACAAAT GOCOOGCAGCOCAT TTCTGCACC
GEECACGCTOCTAOCTOCACTCEOOCCTCAAACAAATGOCOCACAGCOCAT TTCTGCACC

khkkkhk hkkhkhkkhkkhkkhhkkhkhhkkhhhdhkhhhkkhhhkhhkkhhhkkdhkhhhkkhhkkx *khkhkkkhhkkhkkdhkkkdkxkk*x

CTCATTTGATGACOCCAGATTCAAGTGT TTTGT TAAGTA- AAGTCCTGEGTGACCTGAEG
CTCATTTGATGACOCSCAGAT TCAAGTGT TTTGT TAAGTA- AAGTCCTGIGT GACCTGEG
CTCATTTGAAGACCTCAGATTCAAGIGI T- - - - - = - - - - - AAGTCCTGEGTGACCTAEG
CTCATTTGATGACOCCAGATTCAAGTGT TTTGT TAAGTACAAGT CCTGEGTGACCTGAEG
khkkkhkkkhkhkkk K hkkk k*hkkkhkhkkkkkhhkkkhkk khkkkhkkkhkhkkkhhkkhkkhhkkhkk*x
I NS-32
TCACAGEGETGOOCCACGCT GOCTAOCT CY GEE0GAACACOCCAT CACGOOOGEEAGEAGSG
TCACAGSGET GOOOCACGECTGOCTGOCT CTGEE0GAACACOCCATCACGOCCT GAGGAGCSG
TCACAGSGET GOOOCACGCTAOCTAOCT CTGEE0GAACBOOCCATCACGOCCT GAGGAGSG
TCACAGEGETGOOCCACGECT GOCTACCTCTGEE0GAACEOOCCAT CACGOCCTGAGGAGEA

khkkkhkkkhkhkkhhkkhhkkhhkkhhhkkhhkhkhhkkhhkkdk *hkkhkkhkkkdk*x *kdhkkkhkkhhkk k*x* *kkxk k%%



hunan
chinp
gorilla
or ang

hunan
chinp
gorilla
or ang

hunan
chinp
gorilla
orang

hunan
chinp
gorilla
orang

hunan
chinp
gorilla
or ang

hunan
chinp
gorilla
or ang

hunan
chinp
gorilla
or ang

human
chi np
gorilla
or ang

hunan
chi np
gorilla
or ang

hunan
chinp
gorilla
or ang

hunan
chinp
gorilla
or ang

OGTCECTACCTAOCT GAGT GEE0CAGACOCCT GTOBCCAGCCTCACGECACCTOCATAG
OGTGECTAOCTCOCT GAGT GE0CAGACOCCT G CBCCAGEOCTCACGCACCTCCATAG
OGTGECTAOCTAOCT GAGT GAEOCAGACOOCT GT CBCCAGEOCTCACGRCAGCTOCATAG
CATGE00ECCTAOCT GAGT GEE0CAGACOCCT GTCACCAGECCTCACGECACCTCOGTAG

* kkhkkkhk khhkkkh hhkhkhhkhkhhkhkhhkhhkhkhhkhhhkhhkhd hhkhkdhkhkhkhkhkhkhkhkhkhkkhkhkhkhkk khkk

TCAGGAGATCEEFAAGAT CCT CEEEACAGEOCCTCEXGAGAAGTACTGGATCACCTGI T
TCAGGACATGEECAACAT CCTCEECACAGEOCCT GEECAGAAGT ACT GEEE0CACCTGI T
TCAGGAGAT GEEGAAGAT CCTCEEGACAGEOCCT GEEGAGAAGT ACT GEEE0CACCTGI T
TCAGGAGATCEEEAAGAT CCT GEEEACAGEOCCT GAGAGEAGT ACOCEEEERCACCTGI T

hhkkkhhkkhhhkdhhhhhdhhhhdhhddrhhdhdrhdhdrddhdrddrdd *dxxdx **x% *hkkkkkhkk

CAGCCTOOCACT G GACGCT GOO00OEEEE0EEEEEAAGCEACGTCIACATGT GG TG
CAGECTOOOGCT GTGACACOCECO000EEEE0EEEEEAAGEAGETAGCACATGTAEACGT TG
CAGECTOOOGECT GTGACACORCO0CEEEECAGEEEAAGEAGGTAGGACATGTGEECGT TG
CAGCTOCTCCTGT GACACT GOO00EEEE0CEEEEAAGCEACGTAGGACATGT GGACCT TG
*hkkkkkhk*x hhkkkhkkkhk Kh hhkkhhkhkhhkhk hhkhFdhkhhkhkdhkhkk dhxkkdkhkkhkkkkhkk Kk Kkkk
I NS- 34
GEECCTGTAGGTOCACACOCASTGT GEGTGACCCTOCCTCTAACCTGEGTOCAGCOOEC
GEE0CTGTAGGT CCACACOCAGT GTGEGTGACCCTOCCTCTAACCT GEGT CCAGOCOAC
GEE0CTGTAGGT CCACACCCAGT GTGEGTGACCCTOCCTCTAACCT GEGT OCAGOCCACC
GEECCTGTAGGTOCACACCCAGT GT GEGTGACCT TACCTATAATCTGEGTOCAGCOOEC
khkkkhkhkkhhhkdhhhhhhhhdhhdhd dhdhdhhdhddx dhhdkx **k% *dxddhddrdhhdx %%
I NS 35
TGCEAGATGEGT GEEAGT GYGACCT AGECTGEOEEECACGE0ECACTGIGTCTCOCTGA
TGGAGAT CEGTCEEAGT COGACCT AGECT GGTGEECAGEOEEECACTGT CTCTOCCTCGA
TCEAGATCEGTCEEAGTGCAACCT AGECCT GGTGEECAGEOEEECACTGT CTCTOCCTGA
TGCEAGATGEEGT GEEAGT GOGACCT ACEECT GG GEECAGGT GEECAGT GTCTCTCOCTGA
khkkkkkhhkkkhkkhhkhkhkkhkx khkkkhkhkkh hhkkkhk *hkhkkhkhkkk hkhkkkhk Khhkk *hkhkkkkkhkkk
I NS- 36 I NS 37
CTGIGI'CCTCCTGI GIOOCT CTGOCT CROCRCTGI TACEEAACCTGCT CTAOGYEECACG
CTGIGI'CCTCCTGTGIOCCTCTAOCTOE0OCTGI TACEEAACCTGCTCTGOE0ECACG
CTGIGI'CCTCCTGTGIOCCTCTAOCTCROOECTGI TAOCGAACCTACTCTGOROE30GT G
CTGIGI'CCTCCTGI GIOOCT CTGOCT CACCCCTGI TACEEAACCTGCT CTGOE0GEECACG

hhkkkhkhkkhhhkdhhhhhhhdhhdhdhhddd *% ddhddhhddrdhhdrrdrdhrrdxdx *d%x *

TOCTGECAGT GEEECAGGT GRAGCT GEE0EEEEECOCT GGT GCAGECAGCCTGCAGCCCT
OCCTGECAGT GEEECAGGT GGAGCT GEE0EEEEE0CCT GG GCAGSCAGCCT GCAGCOCT
OCCTCECAGT GEEECAGGT CRAGCT GEE0EEEEE0CCTGETGCAGECAGCCT GCAGOCCT
OCCTGECAGT GEEECAGGT GRAGCT GEE0EEEEE0CCT GG GCAGSCAGCCT GCAGCOCT

R o S R S R R o Sk T o R R R R R S R R R R ko kR R R R

V GQVELGGGPGAGSLQPL

TGE0OCT CGAGEEGTCOCTCCAGAAGOGT GRCAT TGTGGAACAAT GCTGTACCAGCATCT
TGEOOCTCGAGEEGET COCT GCAGAAGOGT GGTATCGT GGAACAATGCTGT ACCAGCATCT
TGE0CCT CGAGEEGTCOCTCCAGAAGTGT GRCATOGTGGAACAGT GCTGTACCAGCATCT
TGE0OCT CGAGEEGTCOCTCCAGAAGCGT GGTATOGTGGAACAAT GCTGTACCAGCATCT
khkkkhkkkhkhkkhhkkhkhkkhhkhdhkkhhhkdhkhkhhkhhhdkx k% *kkhkhkkdhkd, *hkkkdhkrkhxkdhkrkhxhhkx

AL EGSLQKRGI VEQCCTS SI C

I NS- 38 I NS-39

GCTOOCTCTACCAGCTGGAGAACT ACT GCAACT AGACGECAGCCYGCAGECAGCOOCMEAC
GCTCOCTCTACCAGCTCAGAACTACTCCAACTAGATG - - - - - === - - e e oo - -
GCTCOCTCTACCAGCTGGAGAACTACTGCAACT AGATGCAGOOOGCAGECAGOOOCACAC
GCTOOCTCTACCAGCTGGAGAACT ACT GCAACT AGAT GTGEOCGEECAGE0GEE00CCACAC

khkkkhkkhhkkhhkkhhhkdhhkhhhkkdhhdhkdhdxdhxddxdhxdxx *

S LYQLENYTCN

COBCCE0CTCCTACACOGAGAGAGAT GGAATAAAGCCCT TGAACCAGCCCTACTGIGOCG
--------------------------- GAATAAAGCCCT TGAACCAGOCCTACTGIG0G
OCTOOCCCTOCT GCACOGAGAGACATGGAAT AAAGOCOCT GAACCAGOCCTACTGI GOCG
OCTCOEOCTCCTACACOGAGAGAGAT GGAATAAACCCCT TGAACCAGCCCTACTGIGOCG

hhkkhhkhkkhhkhhk *hdhkhhhdhhdrdhhdrhhxk

TCTGIGI'GICT TAEEEE00CT GEE0CAAGCOCCACT TACOERCACTGI TGTGAGCCOCTC
TCTGIGI'GT CT TGEEEE0CCT GEECCAAGOOCCACT TAOOEECACTGIT TGTGAGCOCCTC
TCTGIGI'GT CT TGEEEE0CCT GEECCAAGOCCCACT TAOOGECACTGT TGTGAGOOCCTC
TCTGTGI'GICT TAEEEE00CT GEE0CAAGCOCCACT TACOERCACTGI TGTGAGCOOCTC

hhkkkhkhkhhhkdhhhhhhhhdhhdhhdhhdhddhdhdddhdhhdhdhhdrddrdrddrddrdhrdrhdxx



hunan
chinp
gorilla
or ang

hunan
chinp
gorilla
or ang

hunan
chinp
gorilla
orang

hunan
chinp
gorilla
orang

hunan
chinp
gorilla
or ang

hunan
chinp
gorilla
or ang

hunan
chinp
gorilla
or ang

hunan
chinp
gorilla
or ang

hunan
chinp
gorilla
or ang

hunan
chinp
gorilla
or ang

hunan
chinp
gorilla
or ang

hunan
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CCACCTCTCTOCACCCTCTCTGEGT GOOCACAGGT GOCAACGOOERCCAGECOCACCATG
OCAGCTCTCTOCATCCTCTCT GAGT GOOCACAGGTGOCAATGOOBE0CAGECOCACCATG
OCAGCTCTCTOCATGCTCT CTGEGT GOCCACAGGT GOCAACGEOCAGCCAGEOCCACCATG
CCACCTCTCTOCACCCTCTCTGEGT GOOCACAGGT GOCAACGOOERCCAGECOCACCATG
khkkkhkhkkhhhkdhhkhdhdx dhddhddhdhddrhdhddhdrhdhdhhddd *dkdx dddhrddrdhhdrhdxkx
I NS- 40
CAGT GECTCTCOOCAAAGOREEOCATACCTGT YAECTGOCTGCTAOOCCCACCCTGTGCT
CAGTGECTCTOCOCAAAGCGEEOCATACCTGIO3ECTAOCT GCTACCOOCACCCTGIGCT
CAGIGECTCTOCOCAAAGOGEEOCATGCCTGIO3ECTAOCT GCTACCOOCACCCTGTGCT
CAGT GECTCTOOOCAAAGOEEOGATACCTGIOECTACTACT - - - - - - ACCCTGEECT
hhkkkhkhkkhhhkdhhhhhdhhhhhhhdd *hddhhdx *hdxddrdxkr*x *kkhkkkhkkk *khkkk
INS-41 I NS- 42
CAGCGTOCAGTATGEGAGCTKOEEEEGET CTCT GAGEEE0CACEERTGGTGEEE0CACT A
CAGEGT CCAGTATGGACCTAOEEEEGET CTCTCAGEEE0CACEEET GGTGCAGOCACTGA
CAGEGT CCAGTATGEEACCTAOGEEEEGET CTCTGAGEEE0CAGCEEET GGTGEEE0CACTGA
CAGAGTOCAGT GTOCEFAGCCT GOEEEEGETCT CTGAGEEE0C- GEEGT GGTGREE0CACTGA

hhkk kkhkhkkkhkkkhk k khkhkhkkhk khkhkhkhkhkhkhkhkkkhk hhkkhkhkkhkk kkk *xhkkkk *hkkkkkhkk

GAAGTGACTTCTTGT TCAGTAGCTCTGEACT CTTGEAGTOOCCAGAGACCT TGT TCACA
GAAATCGACTTCTTGT TCAGTAGCTCTGGACT CTTGGAGT COOCAGAGACCT TGT TCAGCGA
GAAATGACTTCTTGT TCAGTAGCTCTGGACT CTTGGAGT COOCAGAGACCT TGT TCAGEA
GAAATGACT TCTTGT TCAGT AGCTCTGRACCCTOGAGTOOCCAGAGACCT TGT TCACA

hhkk Khkhkhkkhkhkhhkhkdhkhdhhhkhdhhdhdhhd *k Fhhdkhdhhdhdhhdhhdrdhkhkhrhhk

AAGCEAATGAGAACAT TCCAGCAATTTTCOOOCCACCTAGCOCTCOCAGGT TCTATTTTT
AAGCSGAATGAGAACAT TOCAGCAAT T TTCOOCCCACCTAGOCCTCOCAGGT TCTATTTTT
AAGCGAATGAGAACAT TOCAGCAAT T TTCOOCCCACCTAGOCCTCOCAGGT TCTATTTTT
AAGCEAATGAGAACAT TCCAGCAAT T T TCOOOCCACCTAGCOCTCOCAGGT TCTATTTTT

R R o R AR R o R e R R R R R R AR R R o R R R R o

AGAGI TATTTCTGATGGAGT OOCT GTGEAGEGEACGAGECT GEECT GAGEGAGEEEGTCCT
AGAGITATTTCTGATGGAGT COCTGT GRAGEGAGGAGECTGEECT GAGEEAGEESGTCCT
AGATTTATTTCTGATGGAGT COCTGT GGAGEEAGGAGECTGEECT GAGEEAGEEEET CCT
AGAGI TATTTCTGATGGAGTOOCT ATCEAGEAAGCGAGGAT GEECT GAGEGAGEEGTCCT

hhkk Khkhkhkkhkhkhhkhkhhkhdhhhkhdhkh dhhkhddk Fhdhhdk Fhkhdkhkhhkhdhkhhkrdhkhkhkrhhkk

GCACEE0EEEEEECT GCEEAAGGT GEEFAGACECTCOOFAGAGCCACCCGECTATCOOCAGC
GCAGEECACEEEECT GACAACGT GEEGAGAGECT GOCGAGAGCCACCOSCTATCOCCACC
GCAGEE0EEEEEECT GRGAAGGT GEEEAGAGECT GCT GAGAGCCACCOCTATCOCCACC
GCACCECACEEEECT GCEEAAGGT GEEFAGACECTGOOEAGAGCCACCOGECTATCOOCAGC

hhkkkhhkkhk Fhhkhhhdhhdhhhdhdhhddhdhhdhhddhddx ddxdhhdrddhdddrddrdhhdrhdkx

TCTGEECAGOCOOEEEACAGT CACACACOCTGEOCTOE0EE0CCAACCT GECAGCOGT CT
TCTGEECACCOOCEEGACAGT CACACACCCT GACCTOEOEE00CAACCT GECAGOCGTCT
TCTGEECAGCOCT GGACAGT CACACACCCT GECCTOEOEE00CAACCT GECAGOOGTCT
TCOOEEECACOCOOEEEACAGT CACACACOCTGEOCTOEOEE0CCAAGCT GECAGCCATCT

hkhk Khhkkhkhkhkhhkkhk Fdhkhdhkhhkhdhhdhdhkhdhhhkdhdhhdhdhkhdhhhhdhhdkrdhrdx *hkk

GCAGCCACAG - TATGOCAGCOCAGGTOCAGCCAGACACCT GAGEGACCCACTGGTACCT
GCAGCCACAGCT TATGOCAGCOCAGGT CCAGCCAGACACCTGAGEGACCCACTAGTACCT
GCAGCCACAGCT TAT GOCAGCOCAGGT CCAGOCAGACACCT GAGEGACCCACT GGTACT
GCAGCCACAGCT TAT GOCAGCOCAGGT OCAGCCAGACACCT GAGEGACCCACTGGTACCT

khkkkkkhkkkx khkkkhkhhhhkdhhhdhhdhhdhhhhdhhdhddhdhhdrdhhdrdhhdrrdrxx

TGCERACGAAGCACAGAGGT CAGATGECACCAT GAGCT GEEECAGGTGCAGEERACCGTAC
TGGAGGAACCACCAGAGGT CAGATGECACCAT GAGCT GEEECAGGT GCAGEEACOGTAC
TGGAGGAACCAGCGAGAGGT CAGATGECACCAT GAGCT GEEECAGGT GCAGEGEACOGTGC
TGCERACGAAGCACGAGACCT OEGACERCACCAT GAGOOEEEECAGGTGCAGERACCGTAC

khkkkkkhhhkkhhhhhhhhd *k *%x Fhdhhdhhdhddx Fhdhhdhdhdhdrhdkrdhhkhrhhkk

AGCCACCT GECAGEE0CT CAGAACCCATACCT TEEECACCCOGREOCATGAGEOCCTGAGA
AGCACOCEECAGEE0CT CAGAACCCATGCCT TAEECACCCTGEOCATAAGECOCTGACA
AGCACOGEECAGCEE0CT CAGAACCCATGCCT TGEECACCCTGACCATAAGECOCTGAGEA
ACCACTGEECACGEE0CT CAGAACCCACCCCT TEEECACCCTGECCATAAGEOOCTGAGSG
*kkkx khkhkhkhhkkhhkhdhhhhdhhdhdx dhFdhhddhdhhddd * *hkdk *khkxdhkhkhkxkhk
I NS-43

TTGCAGCOCACGAGAACCAGEEAACOCCCAGEEOCACAGEEECAGAGACCASECCAGCG
TTGCAGCOCAGGAGAAGCAGEEAACCEOCAGEEOCACAAGIECAGAGACCAGEE0CAGG
TTGCAGCOCAGGAGAACCAGEEAACCEOCAGEEOCACAAGEECAGAGACCAGEE0CAGEG
TTGCAGCOCACGAGGACCAGEEAACOCCCAGEEOCACAGEEECAGAGACCAGECCACG

khkkkhkkhhhkdhhkhhhkdh * *hhhdhhdhdhhdhhdhdhhd dhhdrhdhhdhddx *hhdxhhkk
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I NS- 45
TOOOOCTGCAGOOCCT TAGCCYACCOCCT COCAGT AAGCAGECTGCTTAECTAECTTAC
TOOCOCTGCAGOCOCT TAGOOCACT GOCTOCCAGT AAGCAGERCTGCTTAECTGRCTTCC
TCOOOCCT GCAGOOCCT TAGCOCACCEOCT COCAGT AACGCAGEECTECTTARCTGACTTCC
TOOOOCT GCAGOOCCT TAGOOCACCOCCT OOCAGT AAGCAGECTGCTTAACTAECTTAC

khkkkhkkkhkhkkkhkhkkhkhkkkhkhkhkhkkkhk*x *% khkkkhkkhkkkhhkkkhkkhkhkkkhhkhkhkhkkdhhkhhkrhkkkhhkrhxkx*x

TTTGCTACAGACCTGCTGCT CACOCAGAAGEE0CCACEEECOCTGGTGACAAGGTOGT TG
TTGECTACAGACCTGCTGCTCACOCAGAAGEE00CACCEECCCTGGTGACAAGGTOGT TG
TTTGCTACAGACCT GCTGCT CACOCAGAAGEE0CCACEERCOCTGGTGACAAGGT TGT TG
TTTGCTGCAGACCT GCTGCT CACOCAGAAGEE0CCACEEE0OCTGGTGACAAGGTGGT TC

kk khkk khkhkkhkkhkkkhkhkkkhhkkhkhkhkdhkhkhhkhhhdhkhkhhdhhkhhkdhhkkhhrhhkhhkrhxdhkx **x%

TGECTOCAGGTOCT TEEEEGTOCTGACACAGAGCCT CT TCTGCAGCACOCCTGAGGACAG
TGCTOCCAGGTOCT TEEEAGTCCTGACACAGAGCCTCT TCT TOOGCACOC- TGAGGACAG
TGECTOCAGGT OCT TAEEEGET OCTGACACAGAGCCT CT TCTGCAGCACOCCT GAGGACAG
TGECTOCAGGTOCT TAEAGT TOCTGACACGGAGCCT TTTCTTCAGCACOCCTGAGGACAG

khkkkhkkkhkhkkkhkhkkhkhkkhhkhdhkk *dhkkhkkhkdhk*x *kkhkkk,kx *k*kx * *hkkkdk* *k*khkkkhkkk*x

GGTGECTOORCTGEECACOCAGOCTAGT GBECAGACGAGAACCTAGEECTAOCTEEXC
GGTGECTOOECTEERCACOCAGOCTAGT GEECAGACGAGAACCTAGEECTAOCTGEXC
GGTGECTOOECTGERCACOCAGOCTAGT GEECAGATGAGAACCTAGEEECTAOCTAEXC
GGTGECTOORCTGEECACOCAGOCTAGT GAECAGACGAGAACCTACGECTAOCTEEXC

khkkkhkkkhkhkkkhhkkhkhhkkhhkhdhkkhhkhkdhhhhkhhhdhkhhdd *khkhkdhhkdh* *dkhkrkhdxdhkrkhxhhkx

TACTGTGEOCT GEGAGGT CAGOGEGTGACOCTAGCTACOCTGIGECTGEE0CAGTCTAC
TACTGT GECCTCEEAGGT CAGCEEGT GACOCTACGCTACOCT GTGECTGEE0CAGI CTGACC
TACTGTGECCT GREAGGT CAGOGEGTGACOCTAGCTACCCTGT GACTGEE0CAGICTACC
TACTGTGEOCT GEGAGGT CAGOGEGTGACOCTAGCTACOCTGIGECT GAE0CAGOCTAC
EREE R R R R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEIEEEEES

I NS-49 INS-71
TGOCACCCAGEOCAAACCAATCTGCACCT TTOCTGAGAGCTOCACOCWEERECTGEECT GG
TGOCACCCAGEOCAAACCAATCTGCACCT TTACT GAGAGCACCACOCAGECTAEECTGG
TGOCACCCAGEOCAAACCAATCTGCACCT TTCCT GAGAGCTOCACOCAGEECTAECTGG
TGOCACCCAGEOCAAACCAATCTGCACCT TTCCT GAGAGCTOCACOCAGEECTAECTGG

khkkkhkhkkhkhkkhkhkkhkhhkkhhkhdhkkhhkhkdhhhhkhhhdhkhhhdhhkhhd *kkhkhkrdk*x *hkkdkxkdhkrkhxhhkx

GGAT GECTGEE0CTEEEECTGCATGEECTGIGECTGCAGACCACTGOCAGCT TAECCT
GGAT GECTEEE0CTAEEECTARCATCEECTGIGECTGCAGACCACT GOCAGCT TEEACCT
GGAT GCTGEE0CTAEEECTGACATGORCTGIGECTGCAGACCACT GOCACCT TAXECCT
GGAT GECTGEE0CTAEEECTGECATAGECTGIGECTGCAGACCACT GOCAGCT TAECCT

khkkkhkkkhkhkkkhkhkkhkhkkkhkhkhkhkkhhkrhxkk khkkkhkkkhhkkhkkhkkhhkkkhhkhkhkkkhhkhkhkhhkkhhkrhkx*k

OCGAGGEOCAGGAGCTCACCC: TACAGCTGEEGACCTGEOCACT GEEECAGOCCTGI TACTG
CGAGGEOCAGGAGCTCACCOCTCCAGCT GEEGACCT GRCCAT TAEEECAAOCCTGI TTCTG
CGAGGEOCAGGAGCTCACOC- TOCAGCTGEECEACCT GROCAGT GAERCACOCCTGI TACTG
OCGAGGEOCAGGAGCTOE00C- TACAGCTGGAGACCTGECCAT TAEEECAGOCCTGTAOCTG

khkkkhkkkhkhkkkhhkkhkhkkhk *kk *hkhkkhkhkkdhkkd *kdkhkhdhkkhhdd *hkdxdhhdkxdhxhxk * k%

AACCT CTGAGCT CACOCCT TAOCCAT GACCACAT CAGOCOCOCTOCACOCAGAGATGICA
AAGCTCTGAGCTCACOCCT TOOCCAT GACCACATCAGOCOCCT TCCACCCAAAGATGT CA
AACCTCTGAGCT CACOCCT TAOCCAT GACCACAT CAGOCOCOCTOCACOCAGAGATGICA
AACCT CTGAGCT CACOOCT TAOCCAT GACCACAT CAGOCOCOCTOCACOCAGAGATGICA

khkkkhkhkkhkhkkkhhkkhkhkkhhkhdhkhhhdhhhhkhhhdhkhhhdhhkhhdhk *khkhkkkdhkrdx *hkkhxkhkx

CAGOOO0CAGCT AGOCOCROCT OCAGAGT GERER0CAAGRCT GRRCAGRORAGTGRACSG
CAGOCO0CAGCT AGOCOCGOCT OCAGAGT GERGER0CAAGRCT GBRCAGRORAGT GRACSG
CAGOOO0CAGCT AGOCOCGOCT OCAGAGT GERER0CAAGRCT GERCAGRORAGTGRACGG
CAGOCO0CAGCT AGOCOCROCTOCAGAGT GERER0CAAGRCT GRRCAGRORAGTGRACSG
IR R R R R S R R R R R RS R R R RS R R R R R R R R R R R R SRR R R R R R EEEEEEEE SRR RS
IGF2 Exon 1 (5 UTR
(COGGACACT GRO0C0GGAAGAGGAGREAGRORGT GRCT GRGAT CRRCAGCAGTDOGT CCAT
(COGGACACT GRO0C0GGAAGAGGAGREAGROGRGT GACT GEGAT CTGCAGCAGOOGT CCAT
(COGGACACT GRO0C0GGAAGAGGAGREAGRORGT GRCT GRGAT CBACAGCAGOOGTCCAT
(COGGACACT GRO0C0GGAAGAGGAGREAGRORGT GACT GRGAT CRRCAGCAGTDOGT CCAT

khkkkhkhkkhkhkkhhkkhkhkkhhhdhkhhhkdhhhhkdhhhhkhhhdhhkhhkhhhkddx *hkkdhkrkhxdhkrkhxhhkx

GEGAACACCCACCOEE0C0CACT OCCACEEGT AGAGACACEEECEOCCTCTCEACCTGA
GEGAACACCCAGOOEE00CCACT OCCACEEGT AGAGACAGEEE0ECCCTECTCRACCTA
GEGAACACCCAGOOEE0OCTACTOCCACGEEGT AGAGACAGEEE0EOCCTECTCRACCTGA
GEGAACACCCAGCOEE0C0CACT OCCACEEGT AGAGACACEEECEOCCTCTCGACCTGA

khkkkhkkkhkhkkhkhkkhkhkkhhkkhdhhkkh *dhkhkdhhkhhhdhkhhhdhhkhhkdhhkdhkhhhkdhkrhxdhkrhxhhkx
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IGF2 Intron 1
QGTATGTGAGCT CE0E0EEEECT GEE0CAAAGRCEEEE00OEGET GEE00EECTA3GACECT
GGTATGTGAGCT CE0E0EEEECT GEEOCAAACCEEEE00OEGET GEE00EECT A3GACECT
GGTATGTGAGCT CE0E0EEEECT GEE0CAAAGT GEEE000EGT GEE00EECTAGAGCT
QGTATGTGAGCT CE0E0EEEECT GEE0CAAAGT GEEE00OEGT GEE00EECTAGACECT

khkkkhkhkkhkhkkkhkhkkhkhkkhhkhdhkkhhkhkdhhkhhkhhhdhhkkd *dhkhkhhkdhhkdhkrhhdhkrhxdhkrkhxhhkx

GOCCACCAGTCAGOCATCEECCAAGCT GT TEOCCTGECTGACCCT GATGEOCAACAACC
GOCCACCAGT CAGOCATCEECCAAGCT GT TAOOCTGCTGACCCTGATGEOCAACAAGCC
GOOCACCAGT CAGCCATOREOCAACCT GT TAOOCTAECTGACCCTGATGEOCAACAACC
GOCCACCAGTCAGOCATCAGCCAAGCT GT TEOCCTGCTGACCCT GATGEOCAACAACC
khkkkhkkkhkhkkkhkhkkhkhhkkhhkkhdhkx dhhkkdhhkdhkhhhdhkhhhdhhkhhdhhkdhkrhhkdhkrhrxdhrkhxhhkx
I NS-51
OGTAGEGAGTGATGEECAGACEOCCST TCTCEGAGEEGACEGT CAGT GCTCTGTGEEEA
OCCACCGAGTGATGEECAGAGEOOCGET TCTCEGAGEEEACEET CAGT GCTCTGTGEEEEA
OGTAGEEAGT GATGEECAGAGEOOCGT TCT CERACEERACEGTCAGT GCTCT GTGEEEEA
CATACEGAGTGATGEECAGACEOCCCT TCTCEGAGEEGACEGT CAGTGCTCTGTGEEEA
* khkkhkhkkkhhkkhkhkkhhhkhhkhhkhkdhhkk *dhkhkkhhkhhhkdhkhkhhdhhkhhkhhhkkhhrhkhhrdxkxkx
I NS 52
OCGTRTGI TGGAGT CGAGEECAGCAGGAGGAGOCCT TTGGTGT CCAGEEACTCCTCGACC
OCATGIGT TGGAGT CGAGEECAGCAGGAGGAGOCCT TTGGTGT CCAGEEACTCCTGEACC
COGT GI'GI TCRAGT GCGAGEECAGCACGAGGAGCOCT TTAGT GTOCAGEGACTCCTGEAGC
OCGTGIGT TGGAGAGGT GEECAGCAGGAGGAGOCCT TTGGTGT COEEEACTCCTCGACC
kk k khkkkhkkkkhkk kk kkhkhkkkhkhkkhkhkhkkhkhkkkhkhkhkhkkhhkhkkhkhkhhkhkkhkhkk kkhkhkkhkkkhkkhkkkhhkkx
I NS- 53
TGOOOCAGCCT TCCAGGACT TECAGEECAGCTGECACT GACTGGT GCTCEEEEMIGAGEA
TGOOOCAGCCT TCCAGGACT TECAGEECAGCTGCACT GECTGGTGCTGEEECTGAGEA
TGOOOCAGCCT TOCAGGACT TECAGEECACCT GECACT GECTGGT GCTGEEECTGACA
TGOOCTAGCCT TCCAGGACT TECAGEECAGCTGECACT GACTGGTGCTEIEECTGAGEA
khkkkhkk hhkkhkhkkhkkhhkhdhkhhkhdhhhhkdhhdhkhhhdhhkhkhdhhkdhrhhkdhrdxk,x *khxkhkx
I NS- 54
GIGICTTYTGAGGECCAAATTTTCTGTGACT TCTGT CCTGEEEGACCTCTGACCTGACG
GIGICTTTTGAGEEECCAAATTTTCTGTGACT TCTGT CCTGEEEEACCTCTGACCTGAGG
GIGICTTTTGAGEEECCAAAT TTTCTGTGACT TCTGT CCTGEEEEACCTCTGACCTGAGG
GIGICTTTTGAGEECCAAATTTTCTGTGACT TCTGT CGT GEGTGACCTCTGACCTGACG
khkkkhkkkhkk khhkkkhkkhkhkhdhkkhhkhkdhhhhkdhhdhkhkhhdhhkd *hkkk, *hkkkdhkrhdxkdhkrkhxhhkx
INS-73
OCTCAGGAGAGEECAAGCYCOOCACCCAAAAGAGAT GCAGCCATGGT TOECEET GOCCT
OCTCAGGAGAGEECAAGEOORCOCACCCAAAAGAGAT GCAGOCATGGT TABOGGETAOACT
CCTCAGGAGAGEECAAGECT GOOCACOCA- - AGAGACGECAGCCATGGET TORCEGETACCCT
OCTCAGGAGAGEECAAGCTCCTCACCCAAAAGAGACGECAGOCATGGT TOBCGEGET GOCCT
khkkkhkkkhkhkkkhkhkkhkhkkkhkhkkhkxk, *% *hkkkx*kx kkhkkkk khkkkhkkkkhkkkhkkkhkhkkhkkkhkhkkhkkkk
I NS- 56
OCECTAOOCTEEROCAGAGCTGEECTACGCT TTCACCT TGT TGAGACOCAGGACTCTGIC
CAGCTGOOCTGEE0CAGAGCTGEAECTAGCT TTCACCT TGT TGAGACOCAGGACTCTGIC
OEECTEOOCT GEECCAGACCTGEACTACCT TTCACCT TGT TGAGACCCAGEACTCTGIC
OCECTAOOCTGIE0CAGAGCTAGSEOCACCT TTCECCT TGT TGAGACOCAGEACTCTGIC
* khkkkhkkkhkhkkhkk khkkkhhkkhkhkk kkhkkhkk khkkhkhkkhkhkk khkkhkhkdhkkkhkhkkhkkkhkhkhkhkhkhkhkkhkikkhhkkx
INS- 74
OCCCAAGCCTGI CT TOBCCACCRCOCT TGACCOCACOCCTCATATACTGTGTCCTGGAAAA
OCCCAAGCCTGI CT TOBCCAGCGCCT TGACCOCACOCOOCACACACTGT GTCCTGGAAAA
COCCAAGCCTGICT TOROCAGOGOCT TGACCOOE0OC0G- ACACACTGTGTCCTGEAAAA
OOCCAAGCCTGCCT TCACCAGOEOCCT GACCOCACOCOOCATACACT GTGTCCTGEAAAA
khkkkhkkkhkhkkkhkk kkhkkk *khkkkk *k *hkkhkkkk K*kkk * k kkhkkkkhkhkkhkkkhkhkkhkkkk
I NS 57
OGTGGACACGEEGEAGACCRCACCCAGEE0GAGGTATOE0OCCTCCAT COCCOCAGECOCAA
GGTGGACACAGGAGACCACAGCCAGEE0GAGGTATOB0OCCT CCAT COCCOCAGECOCAA
GGTCGACACCERAGACCACAGOCACEGTGAGGT AYOEOGEOCT CCATCCOOOCAGEOCCAA
GGTCGACACGEGAGACCACAGCCAGEE0GAGGTATOE0OCCT CCAT COCCOCAGGT CCAA
khkkkhkkkhkhkk khkhkkkhhkk kkhkhkkkdhkkhkhkk khkkhkk*dkx *k* *hkhkkkhkkkdhkkkhkhkkhhkkkdkx *xk%k
I NS- 60
TGAGAARCAGT TGEOCAAGGT GATCCAGGT GECAGAGECACCAT CAGACCCAGICTCCTG
TGAGAAGCAGT TGEOCAAGGT GATCCAGGT GECAGAGSCACCATCAGACCCAGICTTCTG
TGAGAAGCAGT TAEOCT AGGT GATOCAGGT GECAGAGECAGCAT CAGACCCAGI CTCCTG
TGAGAAGCAGCTGEOCAAGGT GACCCAGGT GECAGAGECAACAT CAGACCCAGICTTCTT

khkkkhkkk kkhkk Khhkkhkkk kkhkhkkkhk khhkkhkkkhkhkhkhkkkhhkhkhhkkd kkhkhkkhhkkkhkhkkhkkkhhkxkx *%

TCAGGCACCACCT TASGET GOOGEGTCOCCAGAT GCOCTGEOCEEEGAGT GTGCATACTCOCG
TCAGECACCACCT TEEGT GOOGEGTCCOCAGAT GOCCT GEOCEEEAGT GTGGATACTCOOG
TCAGECACCACCT TAEGET GOOGGTAOCCAGAT GCOCT GEOCEEEAGT GTGEATACTCOCG
TOGEECACCACCT TAEGET GOOGEGTCOCCAGGT GCOCTCEOCEE AT TGTGGATACT TOCG

kk khhkkkhkkkhkhkkhkkkhkhkhkdhkkhhkhkdhhkhhkhhdd *hkkdhkhkkhkhkdhhkdh* *kdkk* *k*kk*x* **k%x
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GAGCOOOCAGGTCACCOCAT GTGAGCCAGEOOCACAGAGCT TAECTCTGCAATGAOCTGCT
CGAGOOCOCAGGT CACCOCAT GTGAGOCAGSCOCACAGAGCT TAECT CTGCAATACCTACT
GAGOOCOCAGGT CACOOCAT GTGAGOCAGECOCACAGAACT TGECT CTGCAATGCCTACT
GAGCOOOCAGGTCACCOCAT GTGAGCCAGEOOCACAGAGCT TAECTCTGCAACEOCTGCT
hhkkkhkhkkhhhkdhhhhdhhdhhhhdhhdhddhdhrhddhdhdd dhxhddrddhddhrddx *,hdxhdxx
I NS- 63
GEECTACTAOOCATCCTOCACCOCT TCTGEEAAGCTAAAAGACAGCCYTTCAGTGTCCAG
GEE00CTAOCTATCCTCCACCOCT TCTGEGAACCTAAAAGACAGCCCT TCAGTGT CCAG
GEE00CCTAOCTATGCTCCACE - TTCTGEGAACCTAAAAGACAGCCCTTCAGIGTCCAG
GEECTACTACCTATGCTOCACCOCT TCTCEEAAGCTAAAAGACAGOCCT TCAGTGTCCAG
khkkk Khhkkkhkkhk khkkkhhkkhkhkkk hkhkkkhkhkhhkhkkhdhhhhdhhhhdhhddx dddxdhhdxhhkx
I NS- 64 I NS- 66
I NS- 65 I NS 67
AGACCTGOCTGECCT TEGAGCCT SGGY TTCACATGOOCACY RGECTGECAGEEACACT CA
AGACCTGOCTGECCT TGGAGCCT GAGT TTCACATGOOCACCAGECTGRCAGEEECACTCA
AGACCTACCTAACCT TGGAGOCTGEGT TTCACAT GCTCACCEEECTGECAGEEECACTCA
AGACCTACCTGECCT TGGAGCCT GACT TCACATGOOCACT GEECTGRCACGEEACA? ??2?
khkkkhkkk khkkkhkkkhkhkkhkhkkkhhkkdkx k% *khkkkhkhkkkx k% kkkkkhkkkkhkkkhk k*hkkkk*k
I NS- 68
GCTAOCTOCAGCOOCRAOEET CACCCTGECAT TAEGT CCATCTAACTGCTOOCCAGICAC



