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nonamer heptamer

atctttggtaaagctctttgteacagtgTAACTCCATACGTGCCTATGARACACTCAGTTTTGGAGAGGGGACAAGGCTGACTGTTCTTCCAA
N S I R A Y ETULSF GEGTRTULTV L P

agtttatgtaaagcaccttatecacagtgTACTTGGTACTTATGGAAAGTTCACTTTTGGCGGAGGAACTCGCATGTCTGTGCTTCCAR
L G T Y G K F TVF GG GTI RMS V L P

cgtttttgttagtggacgtgtcactgtgTGACTTCAGTATCCARCTGGARAGTCACCTTTGGAAGTGGARCACAGCTGGTAGTGARACCTG
T $S v S N WK VTV FGS G T QL V V K P

gatttttgtaatgggaggaaatgetgtgTGAATCTGGCTTCAGTGACARGCTGACCTTTGGCTCAGGARCCAGGCTGTCCGTCCARCCAA
E 5 6 F S DKULTF G S G TRUL S V QP

getttttgtaatgggaggaagtgetgtgTGACTATGGARCCARCAGGCTGACATTTGGCTCAGGGACCAGACTGTCCGTCCAACCAA
by G T ~N R L T F 6G6S GTI RTUIL S V Q P

catttttgtaatgagatgtgcecacagtgCGTACACTGAGGGCAAAGTCACTTTTGGAAARGGAACTGTGCTTTCTGTAGTTCCAG
Yy T E G XK VT FGIKGTV L S8 V VP

getttttgtagggggaggaaatgetgtgTGACTACAGCGGCGACRAGCTGACCTTTGGCTCAGGGACCAGECTGTCTGTCCTACCRA
D Y $GDEXKTULTTFGSGTT RTILS V L P

catttgtgtaatggcectttgotgetgtgGGTGCTGAATGGAACAGGCTCACCTTTGGAGCTGGATCARAGCTTTGTGTAAAGCCTC
G A EWWNWRILTUPFGAGS KL CV K P

getttttgtactgggaggaaatgetgtgTGAATGACTTAAACARGCTGACTTTTGGCTCAGGGACCAGGCTGTCCATCCAACCAA
N DL NKU LT FSGSGTIRTILS I QP

catttatttaatggacattgttgetgtgAGTGCTGTCTTGAACAGGCTGAACTTTGGAGCAGGARCAARGCTTTGTGTAATACCAG
s AV L N RLUNVF GAGTEK L CV I P

ggtttttgtaatggaaggaaatgetgtgTGGCTCTAGCTCTTCATTCGGCARATTGACCTTTGGCTCGGGGACCAGGCTGTCTGTCCRACCAA
G 8§ 8 s s ¥F G KL TVFGS8 GTURTUL S V Q P

ggttettgttgtggcaaaaageactgtgTGAACTACGGCAAGATCACCCTTGGGAGCGGAACACGACTTCAGGTTTTGCCTA
N Y G K I T L G S G TURUILOQV L P

getttttgtaatgggaggaaatgetgtgTGACTATGACTACACCARCARACTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAA
by py T NKLTF G S G TRL S V L P

catttttgtaatgagacgtgcecacagtgAGTTAAATGCGCGCACAGTCACTTTTGGGAARGGAACTGTGCTTTCAGTTGTTCCAG
L N A RTUVTFGIEKGTV L 8§ V V P

getttttgtaataggaggaaatgetgtgTGGCACTGGCTCTACATACGGCARATTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCAACCAA
G T GG S T Y GEK L T F G S G TURUIL S V QP

agttettgttgaggcaaaaageactgtgTGAACTACGACAAGTTCACATTTGGGAAGGGAACACGACTTCAGGTTTTGCCTA
N Y DK F T F G K G TURUL Q VL P

actttttgtaatgggagtacatgetgtgTGAGTGGCAACTACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCTGTCCTACCAA
s G N Y K L T F G S G T RUL S V L P

getttttgtaatgggaggaaatgetgtgTGACACTGGCTACRACAAGCCTACATTTGGCTCAGGGACTAGGCTGTCTGTCCTACCAA
b T GY N KUPTVF G S GTIRUL S V L P

getttttgtagtgggaggaaatgetgtgTGATTTTGGATCCTTCAACARGCTGATCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCCA
b r GS F NKILTIFGS GTURUL S V L P

getttttgtaatgggaggaaatactgtgTGGCTATGGCTCTGCATACGGCAGACCAACCTTTGGCACAGGAACCAGGCTTTCTGTCCAACCAA
G Y GSAY GR?PTUVFGTSGTURTUL S V QP

getttttgtaatgggaggaaatgetgtgTGACTCTGGCTATGGCARCARGCTGACCTTTGGCTCAGGARCCAGGCTGTCCGTCCTACCAA
b s GY G NI KULTUPF¥F G S GG TRUL S V L P

ggtttttgetagtggatgtgteactgtgTGACTTCARCGTCCACCTGGARAGCCACCTTTGGARGTGGGACACAGCTGGTGGTGARACCTSG
T S T S T WK ATV FGS GT QL V V K P

getttttgtaatgggaggaaatgetgtgTGAATCTGGCTTCACCAARCTGACCTTTGGCTCAGGGACCCGGCTGTCCGTCCTACCAR
E s G F T KL TVFGS G TI RUIL S V L P

getttttgttgtgggaagaaatgetgtgTCACTACAGCAGTGACRAGCTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAR
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H'Y s s DEXKUL TV F OGS G TURIL S V L P

getttttgtagggggaggaaatattgtgTGACTACAGCGGTGACRAGCTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCTACCAR
pby s b kKULTVFSGS G TURIL S V L P

catttgtgtaatggectttggtgetgtgGGTGCTGACTGGRACAGGCTCACCTTTGGAGCTGGAACARAGCTTTGTGTARAGCCTC
G A DWWNU RILTUFGAGTIK KT LCV K P

catttttgtaatgagacgtgcecattgtgTGTCCAATGCGTATGCAGTCACTTTTGGAARAGGARCTGTGCTTTCAGTTGTACCAG
S NA Y AV T F G K GT V L S V V P

getttttgtaatgggaggaaatgetgtgTGGCTATGGCTCTGGATATGACAGAATGACTTTTGGCTCAGGAACCAGGCTGTCTGTCCARCCAA
G Yy 66S8S GYDERMTVFGS GTURIL S V QP

agttcttgttgaggcaaaaagecactgtgTGAACTACGAGAAGCTCACATTTGGGAAGGGAACACGACTTCAGGTTTTGCCTA
N Y EK L T FGKGT RUILQV L P

actttttgtaatgggagtaaatgetgtgTGAGTGGCAACTACARGCTGACCTTTGGCTCAGGAACCAGGCTGTCTGTCCTACCAA
s G N Y KL TVF G S GTURUL S V L P

getttttgtaatgggaggaaatgetgtgTGACACTGGCTACAACRAGCCTACATTTGGCTCAGGGACTAGGCTGTCTGTCCTACCAR
p T G Y N K P TVF G S G TR L S V L P

getttttgtagggggaggaaatgetgtgTGATTCTGGATCCTTARACARGCCGACCTTTGGCTCAGGRACCAGGCTGTCCGTCCTACCCA
p s G S L NEKZPTUFG S G TR L S V L P

cgtttatttaatggacattgttgetgtgAGTGCTGTCTTGAACAGGCTGARCTTTGGAGCAGGAACARAGCTTTGTGTAATACCAG
s A VL NRILNU FGA ASGTIKTLTCV I P

getttttgtaatgggaggaaatactgtgTGGCTATGGCTCTGCATACGGCAGACCAACCTTTGGCACAGGGACCAGGCTGTCTGTCCAACCAA
G Y GSAYGRU®PTUFGTGTIRTIL S V QP

getttttgtaatgggaggaaatgetgtgTGACTTTGGCTCTGGCAACAAGCTGACCTTTGGCTCAGGRACCAGGCTGTCCGTCCTACCAA
pDr G S GNKUILTVFGS GTUR L S V L P

ggtttttgetagtqoatatyt tactgtgTGACTTCARCGTCCACCTGGARAGCCACCT TTGGAAGTGGGACACAGCTGGTGETGARACCTG
T S TS TWZKATTFTGSGTOQTLV V K P

getttttgtaatgggaggaagtgetgtgTGAATCTGGCTTCACCAARCTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAR
E S G F T XKL TF G S G TURUL S V L P

getttttgttgtgggaagaaatgetgtgTCACTACAGCAGTGACRAGCTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAR
HY s s DXL TV FGS G TURTIL S V L P

catttgtgtaatggcctttggtgetgtgGGTGCTGAATGGARCAGGCTCACCTTTGGAGCTGGAACRAAGCTTTGTGTARAGCCTC
G A EWWNIRILTFGAGTI KL CV K P

catttttgtaatgagacgtgcecattgtgTGTCCAATGCGTATGCAGTCACTTTTGGAARAGGARCTGTACTTTCAGTTGTACCAG
s NA Y AV TVFGI KGTV L S5 V V P

ggtttttgtaatgggaggaaatggtgtgTGGCTCTGGCTCTTCATATGGCARATTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCATCCAA
G $ GG 8§ S Y GGKULTVFGS GTRUL S V H P

getttttgtaatgggaggaaatgetgtgTGACTARCTTATACAAGCTGACTTTTGGCTCAGGGACCAGGCTGTCTGTCCTACCAA
T N L Yy KL T F G S G T RTUIL S V L P

getttttgtagtgggaggaaatgetgtgTGATTCTGGATCCTACRACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCTGTCARACCAR
Db S GsS Y NI KUILTU FSGS GTIRIL S V K P

agtttttgtaatgaaaggaaatggtgtgTGGCTCTGGCTCTTCATATGGCARATTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCATCCAA
G §$S G s$S s Y GK UL TVF G S G TIRUL S V H P

catttttgtaatgagacataccacagtghGTTAAATGCACGCACAGTCACTTTTGGCAAAGGARCTGTGCTTTCAGTTGTTCCAG
L NARTVTUF G X GT VL S V V P

getttttgtaatgggaggaaatgetgtgTGGCTATGGCTCTGGATATGACAGACTGACTTTTGGCTCAGGAACCAGGCTGTCTGTCCARCCAA
G Yy G sS GY DU RULTFGS G T RUL S V Q P

agttettgttgaggcazaaagecactgtgTGAACTACGACAAGTTCACATTTGGGAAGGGAACACGACTTCAGGTTTTGCCTA
N Y DK F T F G K G TR L Q@ V L P



Jad8: getttttgtaatgggagtacatgetgtgTGAGTGGCAACTACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCTGTCCTACCAA
s G N Y KL T F G S G T R L s V L P

Jad9: getttttgtaatgggaagaaatgetgtgTGACACTGGCTACAACARGCTGACCTTTGGCTCAGGGACTAGGCTGTCTGTCCTACCAR
p T G Y N KL T F G S G TRUL S V L P

Ja50: getttttgtagggggaggaaatgttgtgTGACTGGCAACAACAACRAGCTGACCTTTGGCTCAGGRACCAGGCTGTCCGTCCTACCCA
T G N NN KL T ¥ G S G TRUL 8 V L P

Jabl: catttatttaatggacattgttgetgtgAGTGCTGTCTTGARCAGGCTGAACTTTGGAGCAGGARCARRGCTTTGTGTAAAGCCTG
s A vV L NRL NF G A G T KL C V K P

Jab2: getttttgeaatgggaggaaatactgtgTGGCTATGGCTCTGCATACAACARACCAACTTTTGGGTCAGGGACCAGGCTTTCTGTCCAACCAA
G ¥ 6 S A YN KUPTFGS G TRUL S V Q P

Jab3: getttttgtaatgggaggaaatgetgtgTGACTTTGGCTCTGGCARCAAGCTGACCTTTGGCTCAGGARCCAGGCTGTCCGTCCTACCAR
pbrFr G 8 GNKILTF G S G TRL S V L P

Jabd: catttgtgtagtggtctttggtgetgtgAGTAATATTTTGAACAGGCTCATCTTTGGAGCTGGARCARARACTTTGTGTAAACCGTG
s N I L N R L I F GA G T KL C V N R

Ja55: catttgtgtagtggtctttggtgetgtgAGTAATATTTTGARCAGGCTCATCTTTGGAGCTGGARCARRACTTTGTGTAAACCGTG
s N I L NRL I F GA G T KL C V N R

Ju56: attttttgtaatgagatgttccacagtgTATACAATGCGGGCARAGTCACTTTTGGARRAGGAACTGTGCTTTCAGTTGTACCAG
¥y NA G K VT F G K G TV L S V V P

Ja57: getttttgtaatgggtggaaatgetgtgCGACTATGGGAACAACARACTGACCTTTGGCTCAGGGRCCAGGCTGTCTGTCCARCCAR
b Yy G N NK L T F G S G TRL S V QO P

Ju58: catttttgtaatgagatatgccacagtgTGTATGATGACCGCACAGTCACTTTTGGAARAGGAACTGTGCTTTCAGTTGTACCAG
Yy b DR TVTUFGE K GT VL S V V P

Ju59: tetttttgtaatgggaagaaatgetgtgTGGCTCTAGCTCTGGATATGGCARACTAARCTTTGGCTCTGGRACCAGGCTGTCTGTCCATCCAA
G $ 8 8 G Y G K L N F GS G T RUL S8 V HP

Jub0: gatttttgtaatgtgaggaaatgetgtgTGACTATGGGAACTACAAACTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCARCCAA
py 6 n Yy KL T F G S G TRTL S V Q0 P

Jabl: getttttgtaatgggtggaaatgetgtgTGTTTGGCTACAGCCAGCTGACTTTTGGCTCAGGGACCAGGCTGTCCGTCCAACCAA
F GY S QL TF G S G TR L S V Q P

Jab2: cttttgeataatggtatttgttactgtgAGTGCTGACAGTARGACGCTCACCTTTGGAGCTGGARCARRGGTTTGTGTAAAGCCTC
s A DS K TUL TVF GA G T K Vv C V K P

Ja63: tttttttgttatgggaggaaatgetgtgTGGCTATGGCTCTGGATATGGCARACTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCARCCAR
G Yy G §s G Y¥ 6 K L T F G S G TURUL S V QP

Jabd: ggtttttgttggettgtttttecattgtgTGAATGTTGGCTATACCATCATCTTTGGARAAGGGACRAAGCTTCTTGTGARACCAA
NV G Y T I I F G K G T K L L V K P

Jab5: ceattttgtaaggacctgtcacacagtgCTGATTCTGGAGGATGGGCARRATATACATGGGGGAGTGGAACRAARCTTCTTGTTGCACCAG
b s GG W G K Y TWG S G TKUL L V A P

Jub6: gatttttgetatggcaaacaacacagtgTGTCTTTGGATACCTACRAGCTAACCTTTGGAGATGGRACRAGGCTCATGGTARRACCAA
s L.bTyY KL TVF GDGTIRTILMUV K P

Ja67: ggatattgtagaggectgtgcecattgtgTAARCTACGGTTACARATTTACATTTGGATCTGGGACRAGACTTCTGGTTCTGCCAG
N ¥Y G Y K F TVF G S G TURUL L V L P

Jub8: catttttgtagtgattggcateagtgtgCCAATCAGGGATATGTGARACTGGCATTTGGAGCTGGCACCCRACTTCTTGTTATCCCAA
N O G Y V KL A F GA G T QL L V I P



nonamer heptamer heptamer nonamer

Ds1: tgtttttgtagaaccgtctaccactgtgTTGACTACGTACcacagtgactgaaacagactgaactgctgcacacaaact
L T T Y
. L R
D Y V

Ds2: agtttttgtaatgaaatatatcacagtgTTTTGGGATTGGAGTACcacaatgatataaacaatataggcccctgtacaaaaact
F W D W S
F G I G V
L G L E Y

Js1: atttattggactaggtattaacagtgtgATAACAGATAAGCTTGTCTTTGGARGTGGAACCACTCTCACAGTCGAACCAA
I T b K L VvV F 68 66 T T L T V E P

Js2: cttttttgatttacccattgtaattgtgTGTTACTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA
v T A P L I F G K G T @ L T V E P

C

nonamer heptamer heptamer nonamer
Dy : tgtttttgtatgaggttgtatcgttgtgGGGACAGGCGAT Ceacaatgatatattctccaggaggtctttacaaaaacee
G T G D
G 0 G I
D R G

Jpl.1l: gettataatacaacagtttgtcaacgtgACCAACACTAAGGTGATTTTTGGCTTTTGGCACAAAAGTTACAGTGATGG
T N T K v I F G F G T K vV T V M

Jpl.2: ggttttactgcagctgcaaaatagtgtgAATAATGARAAACTGTTCTTTGGCACTGGGACARAACTCACTGTCATAG
N N E KL F F G T G T KL T V I

Jg2.1: attttgagagagcctctgcagtactgtgATACATATGAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
T ¥ E VvV E F G P G T H I T V L

Jp2.2: ctttttagtggcacttcaaaatactgtgCAATCTCAACAACTGCATTTTGGARRGGGCACCCAGCTGACAGTGCTTG
9 S 9 0 L. H F G K G T QL T V L

Jp2.3: agttttgatattagactgtgagactgtgTTTTATCAATACCCAGTATTTTGGAGAAGGAACAARAATAACAGTTCTGG
F I N T Q Y F G E G T K I T V L

Jp2.4: cattttggatcaaaaataagatagtgtgTTATCAAAGACAGAGAGTACATTTTGGAGGAGGAATACACTTTAAAGTTCTGT
Y Q R Q R V H F 6 G G I H F K V L

nonamer heptamer

J,1: gettattgcaaagtcaaaacatagtgtgGACCACATGGATTAAATACTTCGGTACAGGAACTAARGCTAATTATCTCCG
T T w I K Y F G T G T K L I I S

J,2: agatattgctaagtagtatcagactgtgGGATGCTGATGTTAAAATATTTGGAACTGGARCTAAGCTTATTGTTTCAG
b A DV EKTIF G T G T KL I V S

J,3: tgttattgcaaagactttatgecactgtgTCTGGTTATTACTACAAAGTGTTTGGCACCGGTACARAGCTCATCGTGTCAG
s 6 Y Y ¥y K v F 6 T G T KL I V 8§

J,4: ggtttgtgtaaggaaatatageagtgtgGGCAATCTGGTCTTTGGCACAGGCACTAAACTCATCGTTTCCA
G N L VvV F G T G T K L I V 8§

J,5: aatttgtgtaaggcaatatagcagtgtgGGCAATCTGGTCTTTGGCACAGGCACTAARACTCATCGTTTCCA
G N L V * G T G T K L I V S



nonamer heptamer heptamer nonamer

D:2: actttttgtaactaagtatatcactgtgTTGAGAACTTGGAGTAGecacaatagcacaaacactctaaggecctcatacaaaaace
L R T W S
. E L G V
E N L E

J:2: tgttttetgactatgcagaaacactgtgGARACAGACAAGCTTGTATTTGGAAGTGGGATTGCTTTCTCAGTTGAACCAR
E T D K L VvV ¥F 6 8 6 I A F S8 V E P

Supplementary Figure S1 Nucleotide and deduced amino acid sequences of duck
D and J gene segments, Ja segments (A), D& and J& segments (B), DB and

JB segments (C), Jy segments, and D and J segments in the TCR&2 locus (E).
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Vid.1(4.2):

V5

HAQ-DSVVQFAQETAIQVGHNATLHCNFSTS SSLPY IFWYQQHLTQSPQFLLQVSKFKPHVHSERI SSVLSMENSQVLLHVQDAKLQDSAVYLC
HAQKDTVVQFAQETAIQVGHNATLHCNFSTS TISPY IFWYQQHLTQSPQFLLQVSKFKPHVHSERI SSVLSMENSQVLLHVQDAKLODSAVYLC
HAQKDSVVQFAQETAIQVGHNATLHCNFSTSTSTPY IFWYQORLTQSPQFLLQVSKFKPHVHSERI SSVLSMENSQVLLHVODAKLODSAVYLC
HGQKDSVVQFAQETATIQVGHNATLHCNFSTSFSAPY IFWYQORLTQSPQFLLOVSKFKPHVHSGRI SSVLSMENSQVLLHVODAKLODSAVYLC

AAGRAQVQOQ-EPWAQTTEGTGINIACSHPNIQSNDYIYWYRQFPGQGPAFLVLAKSGSRDVTDPAGRLSVAGDRRSSTLLLTQPRLRDTAVYYC
ARGRAQVQQO-EPWSQTREGSGIDIACSHPNIQSNDYIYWYRQFPGQGPAFLVTAYSRSQDVTDPAGRLSVAGDRRSSTLRLTRPRLRDAAVYYC
AAGRAQVQO-EPWAQTREGSGIDIACSHPNIQSNDYIYWYRQFPGQGPAFLVRAYSGSEDVTDPAGRLSVAGDRRSSTLRLARPRLRDAAVYYC
AAGRAQVQQ-EPWAHTTEGTGINIACSHPNIQSNDYIYWYRQFPGQGPAFLVWAKSGSRDVIDPAGRLSVAGDRRSSTLLLT * PRLRDAAVYYC
AVCRAQVQQO-EPWAETREGTGINITCSHPNMQTGY SIYWYRHLPGQGPTFLVFGTRGSNALRDLPGWLVVAADRRSSALWLTDPRLRDAAVYYC
AVCRAQVQQO-EPRAQTTEGTSINITCSHPNMOTGY SIYWYRHLPGQGPTSLVFGTRGSNPLRDLPGWLVVAADRRSSALWLTDPRLRDAAVYYC
AVCRAQVQOO-EPWAETRENTGINITCSHPNIQTGEVIYWYRHLPGQGPASLAFGTRGSNALRDLPGWLVVAADRRSSALWLTEPQLRDAAVYYC
AAGRAQVQQ-EPRAQTTEGTGINIACSHPNIQSSDYIYWYR*FPGREPTFLVWAYSGSKDVRNPAGRLSVTGDRRSSALWLTDPRLRDAAVYYC
AVCRAQVQQ-EPWAQTTEGTSINITCSHPNIQIGDSIYWYRHVPGQGPTFLVLGTKGSNPLRDLPGWLVVAADRRSSALWLTDPRLRDAAVYYC
AVGRAQVQQ-EPWAETTEGTGINITCSHPNIQTGEVIHWYRHLPGQGPAFLVFGTGGSRALTDLPGWLVVAADRRSSALWLTKPRLRDAAVYYC
AVCRAQVQOO-EPQAQTTEGTSINITCSHPNMOTGY SIYWYRHLPGQGPTFLVFGTKGSNALRDLPGWLVVAADRRS SALWLTEPRLRDAAVYYC
AVCRAQVQQO-EPWAETREGTSINITCSHPNIQTGEVIHWCRHLPGQGPAFLMSAFSGSRELTDLPGWLVVAADRRSSALWLTDPRLRDAAVYYC
AVCRAQVQOQO-EPRAQTTEGTSINITCSHPNIQTGEVIYWYRHLPGQGPASLAFGTRGSNALRDLPGWLVVAGDRRSSALWLTDPRLRDAAVYYC
AAGRAQVQO-KPWAQTREGTGINIACSHPNIQSFDIIYWYRQFPGREPAFLVSAQSGSRDVTDPAGRLSVAGDRRSSTLWLARPRLRDAAVYYC
AVCRAQVQQO-EPRAQTTEGTGINIACSHPNIQSYDIIYWYRHLPGREPAFLVSAQSGSRDVTDPAGRLSVAGDRRSSALWLARPRLRDAAVYYC
AVCRAQVOO-EPWAQTTDSTGINITCSHPNIQITEVIYWYRHLPGQGPAFLMSAFSGSRELTDLPGWLVVAADRRSSALWLTKPRLRDAAVYYC
AARGRAQVQQO-EPWAQTREGSGIDIACSHPNIQSNDYIYWYRQFPGQGPAFLVRAYSGSEDVTDPAGRLSVAADRRSSALWLTDPRLRDAAVYYC
ARGRAQVQO-EPWAQTTEGTGINIACSHPNIQSNDYIYWYRQFPGQGPAFLVLAKSGSRDVIDPVGRLSVAADRRSS TLWLARPRLRDAAVYYC
AVCRAQVQQ-EPRAQTREGSGIDITCSHPNIQSYDIIYWYRQFPGREPAFLVSARSGSQDVIDPAGRLSVAADRRSSALWLTKPRLRDAAVYYC
AAGRAQVQO-EPRAQTREGSGINIACSHPNIQSYDYIYWFRQFPGRGPAFLVSARSGSQDVTDPAGRLSVAGDRRSSALWLTQPRLRDAAVYYC

AMGQTSVTQQEGQVTVKQKETFQTTCTYQIPSLYA-LY *YQOKKGQAPQLVIYHTRAG-TKQSGRFTMELNTVGKSSILRLKEVELSDSALYLC
AMGQTSVTQQEGQVTVKOKETFQTTCTYKSSYFYA-LYWYQOKKGQAPQLVIYHTSAG-TKQSGRFTMELNTVGKSS ILRLKEVELSDSALYLC
AMGQTSVTQOEGQVTVKQKETFQTTCTYQIPSLYG- LYWYQOKKGQAPQLLAYY TTTG - SMONTHF TMEMNTVGKSS I LQLKEAELSDSALYLC
AMGQTSVTQOEGQVTVKQKETFQTTCTYQI PTFYA- LYWYQOKKGQAPQLVTYHTEAG-TKQSGRFTTGLNTVGKSSI LRLKEVELSDSALYLC
TTGQVSVTQEEGQVSVEQGNTFQTNCTYETS SFNG-LLWYEQRKGQAPQL I THRATAG-TKQKDRFTTELNTKGKSSVLRLKEVELSDSALYLC
ATGQVSVIQQEGQVSVEHGNTFQTNCTYETSNFNG-LIWYQQOKKGQAPQRI SYQAGAG-TIKQIDRFTTELNTSDKSSVLQLKEVELSDSALYLC
IMGQVSVTQQEGQVTVEQGNAFETTCTYETSYFRG-LLWYEQRKSQGPQLLSNQATAG-TKQGDCFTTELNI TEKSSVLQLKEVELSDSALYLC
TMGQVSVKQQEGQVTVEHRNTFQTTCTYQSSNFQG-LFWYQOKKGQAPQLI TRQAGAG-TKQRDRLTTELNTERKSSVLQLKEVELSDSALFFC
TTGQVSVVQQEGQVTVEQGNTFQTNCTYETSNFKG-LLWYQOKKGOAPQLISYQAGAG-TKQRDRLTTELNTERKSSVLQLKEVELSDSALFFC
TMGQLSVIQQEGQVTVEQGNTFQTHCTYQSS TPDA-WLWYQQKKGOAPQRISYQAGAG-TKQSDRLTTELNTERKSSVLCLKEVEPSDSALYFC
TMGQVSVKQQEGQVTVEHRNTFQTTCTYQSSNFQG-LFWY *QRKGQVPQLISHQGIVG-TKQKDRETTELNTERKSSVLQLKEVELSDSALYLC
TMGQVSITQEEGQVSVEQGNTFQTNCTYETS YFQG-LLWYKQKKGQAPQLITHQAVAG-TKQKDRE TTELNTKGKSSVLHLKEVELSDSALYLC
TTGQVSVIQQEGQVSVEHGNTFQTNCTYETSNFNG-LLWYQOKKGQAPQRI SYQAGAG-TKQIDRLTTELNTERKSSVLRLKEVELSDSALYFC
TTGOVSVTQOEGQVSVEHGNTFQTNCTYQSS TPDA-WLWYQOKKGOAPQL I SYOAGAG-TKORDRLTTELNSERRSSVLRLKEVKLSDSALYFC
TMGQLSVIQQEGQVTVEQGNTFQTHCTYQSS TPDA-WLWYQQOKKGQAPQLVVYHTSAG-TKQSGRFTMELNTERKSSILRLKEVELSDSALYLC
-MGQTSVTQQEGQVTVKQKETFQATCTYQIPSLYA-LYWYQOKKGQAPQLVIYHTSAG-TKQSGRFTMELNTERKS SVLRLKEVELSDSALYLC
TVEQVSVTQEEGQVSVEQGNTFQTNCTYETSNFNG-LLWYQOKKGOAPQRISYQAGAG-TKQSDRLTTELNTKGKSSVLHLKEVELSDSALYLC
IMGQVSVTQQEGQVSVEHGNTFQTNCTYETS YFRG-LLWYKQKKSQGPQLLSNQATAG-TKQGDRETTELNI TEKSSVLQLKEVELSDSALYLC
TTGQVSITQHEGQVTVEQGNTFQTNCTYETSRFNG-LLWYQQRKGOAPQRI SYQAGAG-TKQSDRLTTELNTERKSSVLRLKEVELSDSALYFC
TTGQVSVIQQEGQVSVEQGNTFQTNCTYQSS TPDA-WFWYQQKKGQAPQRISYQAGAG-TKQKDRLTTELNTERKSSVLRLKEVELSDSALYFC
TTGQVSVIQQEGQVTVEQGNTFQTNCTYETSNFNG-LLWYQQKKGQAPQLITRQAGAG-TKQKDRLTTELNTERKSSVLHLKEVELSDSALYFC
TMGOVSVTQEEGQVSVEQRNTFQTNCTYQSSNFYG-LFWYQOKKGOAPQRI SYQAGAG-TKONGREFTTELNT SDKSSVLOLKEVELSDSALYLC
TTGQVSVTQEEGQVSVKQGNTFQTNCTYETSRFYG-LLWYEQKKGOAPQLISYQAGAG-TKORDRFTME LNTEEKSSVLRLKEVKLSDSALYLC
TTGQVSVTQQDGQVTVEQGNTFQTNCTYETSNFDG-LPWYQQKKGQAPRL I TRQAGAG-TKQKDRFTTELNTERKSSVLQLKEVELSDSALYFC

< FR1-IMGT =><-CDR1-><----FR2-IMGT---><-CDR2-><--- FR3-IMGT- ——>

: VCAELMLVESGGRLR-VPGESVHLSCWGSDFNFAIYSVLWYRQALGGSLOWLSYIN-PDSSYIRYGSAVKGRATASRDNSKSKTALTLNNLHLODSARYFC

: VWAQWRLVESGGGVK-TPGNSVKLSCEGSGFTFSSFAIRWYRQAPGGSLEWVSFIN-TYGSTVEYGKAVKGRASVSRDNSQSKSSLSLSSLVPQDSAHYFEFC
: VWAQLSLVESGGGLR-APGDSVHLSCQGSGFSFKDYYVYWYRQAPGGSLEWVSFIS-SGGSTVEYGKAVRKGRASVSRDNSQSKSSLSLSSLVPQDSAQYFC
: VWTQLSVVESGGGLR-APGESVHLSCQGSGFSFKDYYVLWYRQAPGGSLEWLSFN--YDDSTVEYGKAVEGRASISRDNSQSKSSLSLSSLVPQDSAHYFC
: VWTQLSLVESGGGLR-APGDSVQLSCQGSGFTFGSYYVLWYRQAPSGSLEWVSFID-FYGSTVEYGKAVEGRASVSRDNSQSKSSLSLSSLVPQDSAQYFC

VWAELKLVESGGGLR-APGDSVQLSCQGSGFTFGNYHVWWYRQAPGGSLEWVSFIY-YDGSTVEYGKAVKGRASVSRDNSQSKSSLSLSSLVPQDSAQYFC

: VWAQWRLVESGGGLQ-ARGNSVHLSCQGSGFNFRSYHVLWYRQAPFGRIEWVSFIN-AFGNTKDYGKVVEGRANVSRDNSQSKAYMSLHALLSQDSARYFS
: VWAELRLVESGGGLR-APGDSVHLSCQGSGFTFENYHVLWYRQAPSGSLEWVSFIN-YDGRIREYDKAVEGRASVSRDNSQSKSSLSLSALVPODSAQYFC

VWTQFSLVDSGGGLP-APGDSVHLSCQGSGFPFGSYHVLWYRQAPGGSLEWVSYIN-YQGRITKYGKAVEGRAIVSRDNSQSKSSLSLSSLVPQDSAHYFC

: VWAQWRLMVSGGGLR-APGDSVHLSCQGSGFPFGSYLVLWYRQAPGGSLEWVSYIN-SQGGIKKYGKAVEGRASVSRDNSQSKSSLSLRALVPRDSAHYFC
: VWAQLIVVESGGGLR-AAGDSVQLSCQGSGFTLGNHDVWWYRQAPGGTLEWMSYLN-YDGSTLEY SKAVEGRASVSRDNSQSKAYLSLRALLPQDSAHYFC

—ARQWRLLESGGGLR-APGDSVQLSCRGSGFRFQDHSVWWYRQAPVGSLEWVSYIK-FDVRTTKYGKAVEGRVTASKDNSQSKAYLSLHALLPQDSAHYFC

: VWAELKL R-APGDSVQLSC( TFGNYHVWWYRQAPGGSLEWLSFIN-TYGSTVEYGKAVEGRASVSRDNSQSKSSLSLSSLVPQDSAHYFC
: VWTQLSVVESGGGLR-APGDSVHLSCQGSGFTFGSYHVLWYRQAPGGSLEWVSYIN-YQGRITKYGKAVEGRAIVSRDNSQSKSSLSLSSLVPQDSAHYFC
: VWAQWRLMVSGGGLR-APGDSVHLSCQGSGFTFGSYYVLWYRQAPGGSLEWVSYIN-SQGGIKTYGKAVEGRAIVSRDNSLSKSFLSLHALVPRDSAHYFC
: VCSELRLVESGGGLR-APGDSVQLSCQGSGFSFQDYAILWYRQAPGGSLEWVSFI~--YYD-~-AREYGKAVEGRASVSRDNSQSKSSLSLSSLVPQGSAHYFC

-WAELRLVESGGGLR-APGDSVHLSCQGSGISFKDYHVYWYRQAPGLSLEWVSFIS-YDGSTVEYGKAVRKGRASVSRDNSQSKSSLSLSSLVPQDSAHYFC
IWAELKL R-APGDSVHLSC( TFENYPVLWYRQAPGGSLEWVSFIN-FYGSTVEYGKAVKGRASVSRDDSQSKSSLSLSSLVPQDSAHYFC

: VWAELKLVESGGGLQ-AAGNSMQLSCQGSGLSFEYYDVWWYRQAPGGNLEWMSYLN-YDGSTVEYSKAVEGRASVSRDNSQSKSSLSLSALEPQDSAYYFC
: VWAQS-LVESGGGLR-APGDSVHLSCQGSGEFTFGSYPVWWYRQARGGSLEWLSAIT-YDGSSVQYGKAVKGRATASRDNSQSKSSLSLSSLVPQDSAHYFC
: VWAELKLVESGGGLR-APGDSVQLSCQGSGFRFQDFSVWWYRQALGGSLEWVSYIN-FDVRTTKYGKAVEGRVTASKDNSQSKAYLSLRALLPODSAHYFC

: VWTQLSLVESGGGLR-ASGDSMQLSCQVSVPNFEDYSVRWFRQARGGGLEWVSYISSRSGTVKQYGATVDGRAAA QAKSSLSLQHLHVGDSGRYFC
: VWAQWRLVESGGGVQ-APGNTVHLSCRGSGFTFSSFAIQWYRQAPDGCLEGVSYI QYGAAVQ RI LSLQHLHVGDSGRYFC
: VWAQLSLVESGGGLR-APGDSVRLSCQGSGLSFEDYYVLWYRQARGGGLEWVSYISGPSGTVLKYGAAV SSLSLQHLHVGDSGRYFC
: VWAQLSLVESGGGLR-APGDSVRLSCQGSGLSFEDYYVLWYRQARGGGLEWVSYISGP: QYGAAVEGRATASRI SKSSLSLQHLHVGDSAHYFC
: VWAQWRLVESGGGVK-TPGNSVHLSCQGSGFTFSSFAIRWYRQAPGGSPEWVSYIGGLSGATRQYGAAVQGRATASRDNSRSESSLFLQHLHVGDSGRYFC
: VWAQWRLV TRGNSVNLSC SLFAIQWYRQAPGGSLEWVSYISMPYGTEKQYGAAVQGRATA LSLHPLHVGDSARYFC

--QGDEIQPTRTTVWGQAGQTETLQCT-YSSNASYIYVAWYRQHPNGSLOYLLOSK-GRGGSYIHTAPFARKRFSGKAD-ESSGTLFIHALELKDNALYYC

: VWAQPRVVESGGGLR-APGDSVLLSCQGYALTLINYYFWWYRQAPSGRLECLSYIS-YDSSDIHYLPGIKGRAMTSRNNSRSVAFLLLHGLHPQDSAHYFC



< FR1-IMGT ><CDR1-><===== FR2-IMGT-~---><CDR2-><-- FR3-IMGT >

Vpl.1l : KLITQWPEETLKRAGETVDISCYQNNSHQLAYMFWYQQPPG-~-SSLEKLVASTSLWLOKSYAEGYSEAKFEISRDNSELSVMTIKNVTRKDAATYFC
Vgl.2p(1.3/1.4) : KLITQWPEETLKRAGETVDISCYQNNSHQLAYMFR*QQPPG--SSLKLVASTSLWLOKSYAEGYSEAKFEISRDNSELSVIAIKNVTRKDAATYFC

Vp2 : WALQQSPDTVVYE-GDALILNCSEKKESAFLTMYWYKLPVGKNATLQLIVNSV EIEKEFIN-HF( SCLSVETTHVLLNDSGTYFC
Vp3.1(3.4) : SALEQSPDTVIWQ-GEKMSLTCS-KMTPSYIYMYWYKMPLGNGSGMILMVTAIKGSKASVEAAFQS-HFTSSGIQGDGMTLSTEGAFLNDSGIYYC
Vp3.2 : LALEQSPDTVIWQ-GEKMNVICS-KMKSSSTVMYWYKMPLGNGSGMILMVTAIKGVKASVEAAFQS-HFMSSDIQGDGMTLSTEGAFLNDSGIYYC
Vp3.3 : SALEQSPDTVIWQ-GEKMSLTCS-KMKPSYYNMYWYRKMPLGNGSGMILMVTAVKGAKASVEAAFQS ~-HFMSSGIQGDGMTLSTEGAFLNDSGIYYC
Vp3.5 : LALEQSPDTVIWQ-GERKMSLTCS-KMNPSYYTMYWYRMPLGNGSGMILMVTAVKGAKASVEAAFQS -HFTSSGIQGDGMTLSTEGAFLNDSGIYYC
Vp3.6 : LALEQSPDTVIWQ-GERKMSLTCS-KMKSSSTVMYWYRKMPLGNGSGLILVVTALKVGKASVEAAFQS ~-HFTSSDIQGDGMTLSTEGAFLNDSGTYYC
Vp3.7 : LALEQSPDTVIWQ-GEKMSLTCS~-KMKPSSDIMYWYKMPLGNGSGLILVVTAVKVGKASVEAAFQS ~-HFTSSGIQGDGMTLSTEGAFLNDSGIYYC
Vp4 : AKITQTSSLVLKEDGE-ATLKCS--QNDNHNYMSWYLQQPG--KGLQLLYYSIGADQEAVGDTHPG--YKATRLNLSDFHLVIKPVKMNHSADYFC

Lmmmmmm FR1-IMGT------=-=-== ><-CDR1-><---FR2-IMGT----><-CDR2-><-===——=—=====-= FR3-IMGT-----=-==-===-= >
v,1.1 : GFAQEIPIQTPVSITMSQG-TARLQCHFKDVSANFDNTVIHWYQQOKENREPVRMLYISSGTTTVENNFQ-RNRYMVONLSNQKICILITIKNIGPDDAATYYC
v,l.2 : GFAQEIPIQTPISITKSQG-STRLOQCHFKEISANFDSTTIHWYQQOKENKAPEWMFYISTGTTKADKSLO-GRTYTIERVSROQKICTLTIKNIAPDARATYYC
v,1.3 : GLAQEIPIQTPVSITKSQG-STRVLCHF*RVSANFDNTIIHWYQQOKGNKALEWMFYVTTRITRADKSFQ-GRRYTVETVSDQKMCTLITIKSIVPDDTATYYC
v,1.4 : GFAQEIPIQAPISITKFQG-STRLQCHFKDVSTNFDSIVIHWYQQOKENKAPEWMFY ITTGKTSVEENFQ-GRTYTIERISRKKICTLTISNITIPDDTAIYYC
V,1.5p : VFAQEIPTQTPISITKSRG-TTRLQCHFKGVSTNFDDTIIH*YQQOKENEAPERMFYILTGTTAVDESFQ-SRTYTIERVSKQKICTLIIKSIVPDDTATYYC
v,1.6 : GFAQEIPIQAPISITKFQG-STRLQCHFKDVSTNFDSIVIHWYQQOKENKAPEWMFYITTGKTAVDESFQ-GRTYTIERVSKQKICTLTIKNIAPDVAATYYC
v,2.1 : VFAQEIPIQTPISITKFRK-TARMYCEIRKNLPTSFDSTVIHWYRRKENEAPERLLFFAEGSTSVENGFQ-KDRYRAERVSDOQNRCVLMIKDVIPDDAGMYYC

V,2.2p : GFSLEIPLQNSISISKFKK-IS*LSCEIKSLPTIFDSTVLHWHKWKENEAPERLLLFAEGKTSVESGFQ-RDRYRAERVSEQNRCVLMTRDVIPADTSTYH-

v,3.1 : GDTQAVPVQTLVTRTQAEGRSASMACQLT----—- KEDTVHWYKQLPGEPPKRILYVSGQTPVFDDSSD-RQKYQVRKRASEPLY TLQINNVNQRDAGTYYC
V,3.2p : GDTQAVPVQSPAMRTQAEGRSASMACRLT- KEDTVHWYKQLPGQPIKRILYVSGQIPAFDDSSD-ROKYQVRKRASEPLY SLOQINNVNQRDAGT *YC
Vv,3.3p : GDAQAVPVQSPAMQRQVKSISARMECRLS------ SNAIIHWYKQLPGEPPKRILYMSEMNPVFDDGSD-ROKYQV*KRASEPLYSLTIDFLTQRDAGTYYC
v,3.4 : GDAQVVPVQSPAVRRQV ARMECRLS SNTIVHWYKQLPGEPPRRILYVSGQSPTFDDGSD-GRKYQVWKHASQPLYSLTIDFLNQRDTGTYYC
v, 4 : --QVLLQQRQPSLTKRTSS-TAVIDCKVEGID-DFQDAY IHWYRHIPSRAPERLLYVTSTAQISYDKDSYKDKYHSSK-RGKNTCTLSVKDIREDDEGTYYC
VVS : SPARALQQSPVSVTKPESK-TVLITCHVS-VP-DFDKAFIHWYRTRPGAAPERVAYMASTLFLANRED--EGKFSIEKDVGKSLCTLTVTKVTLRDAGTYYC
v,6 : GAAQILRQPKPSVRRVAYS-TARIDCHFS-GS-DFPNAYIHWYQQOKPGEAPQHLLYVQRKEAAAYYDQS-YRETFGAEKKKTEPICTLTIKRVIREQEATYYC

Supplementary Figure S2 Amino acid sequence alignments of the duck V genes,
Va segments (A), V& segments (B), VB segments (C) and V& segments (D). Only
functional genes and in-frame pseudogenes are shown. The FRs and CDRs were
described according to the IMGT unique numbering for the V-REGION. Canonical

cysteines and tryptophans are shaded. The pseudogenes are indicated by “p”.
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Supplementary Figure S3 Southern blotting detection of duck genomic DNA
using the TCR C and V specific probes, Ca and Va (A), Cé and Vs (B), CB and
VB (C), Cy and Vy (D), and C382 and VHS (E). The probes used are indicated below

each panel. The restriction enzymes used are indicated above each panel. The DNA

marker is shown on the left.
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Supplementary Figure S4 Dotplot analyses of the V regions of TCRa/8, TCRp
and TCRy. Approximate V segment locations are shown on each axis. Functional V

segments, pseudogenes and non-TCR genes are marked as in Fig. 1. (A) The Vo/d



region of TCRo/d locus. (B) The incomplete Va region of TCRo/d locus. Lines
parallel to the main diagonal reflect the homology unit containing one Va2 and one
Va3 segment. (C) The Vo region of TCRa/d locus. The repeated unit of ~ 4 kb length
composed of V segments from V62 and V&3 subgroups. (D) The V[ region of
TCRp locus. The 5’ duplicated region corresponds to V33 subgroup. One PRSS2 gene
and one VB1 segment formed a homology unit, which has three copies. Lines
perpendicular to the main diagonal reflect the PRSS2 gene and V1 segment with an
opposite transcriptional orientation to the relevant C region. (E) The Vy region of
TCRYy locus. (F) The J-C region of TCRp locus. Except the well-conserved first exon
of two Cb genes, no homologous regions containing coding sequences were found in
J-C region of TCRb locus. The solid black region on the diagonal reflects an ~400 bp

area of short tandem repeats.
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¥ L ¢ F G 5 G

4 TACCTCTGTGC ATGA TGACTGGCAACAACAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCCA

4-1:TACCTCTGTGCTGTG-====== CGTGATCGATCTGGATCCTTA= == ============== ARCAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCCA
F G G

CGTACACTGAGGGCAAAGTCACT TTTGGAAAAGGAACTGTGCTTTCTGTAGTTCCAG

4-2: TACCTCTGTGCTGTGA--~-~ TCG--- ‘GTACACTGAGGGCAARGTCACTTTTGGAAAAGGAACTGTGCTTTCTGTAGTTCCAG
F G 8 G

Y L C TGACTTTGGCTCTGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAA

.2-1 TACCTGTGT GCACTGGCCGG TGGCTCTGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAA
F G 5 G

Y L ¢ TGGCTATGGCTC AGACTGACTTTTGGCTCAGGAACCAGGCTGTCTGTCCAACCAA

2-2 : TACCTGTGT GCACTGAGCCGGCGCCT-— ~CTATGGCTCTGGATATGACAGACTGACTTTTGGCTCAGGARCCAGGCTGTCTGTCCAACCAR

2-4 : TRACCTGTGT GCACTGAGCCCCGGGGA--- =CTATGGCTCTGGATATGACAGACTGACT TTTGGCTCAGGAACCAGGCTGTCTGTCCAACCAA

2-5 : TACCTGTGT GCACTGAGGGGGC--——-——----—-—-—-——-, ATGGCTCTGGATATGACAGACTGACT TTTGGCTCAGGAACCAGGCTGTCTGTCCAACCAA
F G 5 G

Y L C TGAACTACGAGAAGCTCACATTTGGGAAGGGAACACGACTTCAGGTTTTGCCTA

.2-3 : TACCTGTGT GCACCCCCGGGGAAG-—==============—=———== TGAARCTACGAGAAGCTCACATTTGGGAAGGGARCACGACTTCAGGTTTTGCCTA
G S5 G

Y L ¢C TAACTACGGTTACAAATTTACATTTGGATCTGGGACAAGACTTCTGGTTCTGCCAG

2-6 : TACCTGTGT GCGAGCCGCTC ---CTACGGTTACAAATTTACATTTGGATCTGGGACAAGACTTCTGGTTCTGCCAG
F G S G

Y L C TGAATCTGGCTTCACCARACTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAA

.2-7 : TACCTGTGT GCACTGAGGAC-=============————————————u CTGGCTTCACCAAACTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAA
F G § G

Y L C TGACTTCAACGTCCACCTGGAAAGCCACCTTTGGAAGTGGGACACAGCTGGTGGTGAAACCTG

.2-8 : TACCTGTGT GCACTGAGCCGTCGT-—---—---—-—-—-—— ACTTCAACGTCCACCTGGAAAGCCACCTTTGGEAGTGGGACACAGCTGGTGGTGAAACCTG
F G 5 G

Y L C TGGCTATGGCTCTGCATACAACAAACCAACT TTTGGETCAGGGACCAGGCTTTCTGTCCAACCAA

2-9 TACCTGTGT GCACTGGGGGTC---————————————— GGGTATGGCTCTGCATACARCAAACCAACT TTTGGGTCAGGGACCAGGCTTTCTGTCCAACCAR
F G K G

Y L C TGTCCAATGCGTATGCAGTCACT TTTGGAAAAGGAACTGTGCTTTCAGTTGTACCAG

.2-10 TACCTGTGT GCACTGTACCC TCCAATGCGTATGCAGTCACTTTTGGAAARGGAACTGTGCTTTCAGTTGTACCAG
F G S5 G

Y L € TGAATGACTTAAACAAGCTGACT TTTGGCTCAGGGACCAGGCTGTCCATCCAACCAA

.3-1 : TACCTGTGT GCACTGA( AATGACTTAAACAAGCTGACTTTTGGCTCAGGGACCAGGCTGTCCATCCAACCAA
F G 8 G

Y L C TGGCTCTAGCTCTTCATTCGGCAAATTGACCTTTGGCTCGGGGACCAGGCTGTCTGTCCAACCAA

3-2 : TACCTGTGT GCACTGAGCC----=============== GCTCTAGCTCTTCATTCGGCAAATTGACCTTTGGCTCGGGGACCAGGCTGTCTGTCCAACCAR
F G S G

Y L C TGACTCTGGCTATGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAA

3-3 : TACCTGTGT GCACGTC TGGCTATGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAA
F G S G

Y L ¢ TGACTATGACTACACCAACAAACTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAA

-4 : TACCTGTGT GCACTGAGACGG— ~TATGACTACACCAACAAACTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAA

-7 : TRACCTGTGT GCACTGGACC- ATGACTACACCAACAAACTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAA
F G 5 G

Y L C TGAGTGGCAACTACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCTGTCCTACCAA

.3-5 : TACCTGTGT GCACTGGA AGTGGCAACTACAAGCTGACCTTTGGCTCAGGARCCAGGCTGTCTGTCCTACCAR
F G 8 G

Y L ¢ TGACTTTGGCTCTGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAA

.3-6 : TACCTGTGT GCACTGAGCCGGGA-——-——--—-———=—=- TGACTTTGGCTCTGGCAACAAGCTGACCTTTGGCTCAGGARCCAGGCTGTCCGTCCTACCAR
F G 5 G

Y L C TGAGTGGCAACTACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCTGTCCTACCAA

4-1 : TACCTGTGT GCACTGAGCCGACCCCC====mmm=—m—m—mm—mmmm o TGGCAACTACAAGCTGACCTTTGGCTCAGGARCCAGGCTGTCTGTCCTACCAR
F G T G

Y L C TGGCTATGGCTCTGCATACGGCAGACCAACCTTTGGCACAGGGACCAGGCTGTCTGTCCAACCAA

LA4-2 TACCTGTGT GCACTGAGAAGTGAC GGCTATGGCTCTGCATACGGCAGACCAACCTTTGGCACAGGGACCAGGCTGTCTGTCCAACCAA

.4-3 : TACCTGTGT GCACTGAGCCT----— --CTATGGCTCTGCATACGGCAGACCAACCTTTGGCACAGGGACCAGGCTGTCTGTCCARCCAR
F G 5 G

Y L C TGACTAACTTATACAAGCTGACTTTTGGCTCAGGGACCAGGCTGTCTGTCCTACCAA

.4-4 : TACCTGTGT GCACTGATCGC --CTAACTTAARCAAGCTGACT TTTGGCTCAGGGACCAGGCTGTCTGTCCTACCAR
F G S5 G

Y L ¢C TGACTATGACTACACCAACAAACTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAA

4-5 : TACCTGTGT GCACTGAG--———————=—————————— TGACTATGACTACACCAACAAACTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAR
F G S G

Y L C TGATTCTGGATCCTTARACARGCCGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCCA

4-6 : TACCTGTGT GCACTGGC TTCTGGATCCTTAAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCCA
F G K G

Y L C TGAATGTTGGCTATACCATCATCTTTGGAAAAGGGACARAGCTTCTTGTGAAACCAA

4-7 : TACCTGTGT GCACTGAGGTG AATGTTGGCTATACCATCATCTTTGGAAAAGGGACAAAGCTTCTTGTGAAACCAA

3,50

J.6

J,35
(*)

3,46
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3,29
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3,67

3,37

(*)

3,22

3,52

3,27
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J,11
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V,l.4-8

V,1.4-9

v,1.4-10

V,l.4-11

V.2.5-1

V.2.5-2

V,2.5-3

V.2.5-4

Vu2.5-5

v,2.5-6

V,2.5-7

v,2.5-8

V,2.5-9

V,2.6-1

Va2, 6-2

V,2.6-3

V,2.6-4

2.

V,2.9-1

Va2.9-2

Y L C

TACCTGTGT

Y L C

TACCTGTGT

Y L C

TACCTGTGT

¥ L C

TACCTGTGT

Y L C

TACCTGTGT

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

G 5 G
TGGCTCTGGCTCTTCATATGGCAAATTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCATCCAR
GCACTGACCCTCGCA-——————————————— TCTAGCTCTTCATATGGCAAATTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCATCCAA

F G 5 G
TGAATGACTTAAACAAGCTGACTTTTGGCTCAGGGACCAGGCTGTCCATCCAACCAA
GCACT! AGA -ATGACTTARACAAGCTGACTTTTGGCTCGGGGACCAGGCTGTCCATCCAACCAR

F G 8 G
TGACACTGGCTACAACAAGCCTACATTTGGCTCAGGGACTAGGCTGTCTGTCCTACCAR
GCACTGAGGAGGATGG -CTGGCTACAACAAGCCTACATTTGGCTCAGGGACTAGGCTGTCTGTCCTACCAA

F G 38 G
TGACTATGGAACCAACAGGCTGACATTTGGCTCAGGGACCAGACTGTCCGTCCAACCAR
GCACTGGCCTTATC-—================—=== CTATGGAACCAACAGGCTGACATTTGGCTCAGGGACCAGACTGTCCGTCCAACCAR

F G S G
TAACTACGGTTACAAATTTACATTTGGATCTGGGACAAGACTTCTGGTTCTGCCAG
GCACTGGAGCGC-———————————————————————- AACTACGGTTACAARTTTACATTTGGATCTGGGACAAGACTTCTGGTTCTGCCAG

F G K G
'CGCACAGTCACTTTT TGTGCTTTCAGTTGTACCAG
GCCCTGAGRACCGGAGG===============—=== GTATGATGACCGCACAGTCACTTTTGGARAARGGAACTGTGCTTTCAGTTGTACCAG

F G A G
CCAATCAGGGATATGTGAAACTGGCATTTGGAGCTGGCACCCAACTTCTTGTTATCCCAA
GCCCTGAGAGCTGC==============—ooooo—ooo GGGATATGTGAAACTGGCATTTGGAGCTGGCACCCAACTTCTTGTTATCCCAA

F G K G
TGAATGTTGGCTATACCATCATCTTTGGAAAAGGGACAAAGCTTCTTGTGAAACCAR
GCCCTGCCGGGGLC TATACCATCATCTTTGGAAAAGGGACAAAGCTTCTTGTGARACCAA

F G 5 G
TGGCTATGGCTC TGACAGACTGACTTTTGGCTCAGGAACCAGGCTGTCTGTCCAACCAA
GCCCCCCT==m=m=m=mmmmm—m—mm—m CTATGGCTCTGGATATGACAGACTGACTTTTGGCTCAGGAACCAGGCTGTCTGTCCAACCAA

F G 5 G
TGACTTTGGCTCTGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAA
GCCCTGCTCCCGA- === === —m—mm—m— e m TTGGCTCTGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCARA

F G 5 G
TGTTTGGCTACAGCCAGCTGACTTTTGGCTCAGGGACCAGGCTGTCCGTCCAACCAR
GCCCACTACGCGG--======—=—==—=-————————— TTGGCTACAGCCAGCTGACTTTTGGCTCAGGGACCAGGCTGTCCGTCCAACCAA

F G 5 G
TGGCTCTAGCTCTTCATTCGGCAAATTGACCTTTGGCTCGGGGACCAGGCTGTCTGTCCAACCAR
GCCCTGAGAGCCCCGCGGGCGEGA---~TGGCTCTAGCTCTTCATTCGGCARAT TGACCTTTGGC TCGGGGACCAGGCTGTCTGTCCAACCAA

F G S G
TGACTATGACTACACCAACAAACTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAA
GCCCTGAGAGCGCG-—~—~—————==—-—-—-———, ATGACTACACCAACARACTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAA

F G S G
TGACTATGGGAACTACAAACTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCAACCAA
GCCCTGTGGCTCGTGG———————————————————--~- ATGGGARCTACARRCTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCARCCAR

F G 5 G
TGATTCTGGATCCTTAAACAAGCCGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCCA
GCCCTGAGAGCCGLGGEG- === == == === ——— = — = CTGGATCCTTARACAAGCCGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCCA

F G K G
TGTATGATGACCGCACAGTCACTTTTGGAAAAGGAACTGTGCTTTCAGTTGTACCAG
GCCCTGRACGCGGAGG -~ === ================— ATGATGACCGCACAGTCACTTTTGGAAARGGAACTGTGCTTTCAGTTGTACCAG

F G s G
TGGCTATGGCTCTGGATATGACAGACTGACTTTTGGCTCAGGAACCAGGCTGTCTGTCCAACCAR
GCCCC--=======-=== TATGGCTCTGGATATGACAGACTGACTTTTGGCTCAGGARACCAGGCCGTCTGTCCAACCAA

F G 8 G
TGACTTTGGCTCTGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAA
GCCCTGAGACGACGCCC === —====— == === CTTTGGCTCTGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAA

F G K G
TGAATGTTGGCTATACCATCATCTTTGGAAAAGGGACAAAGCTTCTTGTGAAACCARA

GCCCT! ==ATGTTGGCTATACCATCATCTTTGGARAARGGGACARAGCTTCTTGTGARRCCAA

F G E G
TAACTCCATACGTGCCTATGAAACACTCAGTTTTGGAGAGGGGACAAGGCTGACTGTTCTTCCAR
GCCCTGATGAGATT-—~=========—=—-—-=- TACGTGCCTATGARACACTCAGTTTTGGAGAGGGGACAAGGCTGACTGTTCCTCCAA

F G K G
TGAATGTTGGCTATACCATCATCTTTGGAAAAGGGACAARAGCTTCTTGTGAARACCAA
GCCTGGGG -ATGTTGGCTATACCATCATCTTTGGAAGAGGGACARAGCTTCTTGTGARACCAA

F G A G
CCAATCAGGGATATGTGAAACTGGCATTTGGAGCTGGCACCCAACTTCTTGTTATCCCAA
GCCCTGAGAGCGCCAGTACGL ——===============-= GGGATATGTGARACTGGCATTTGGAGCTGGCACCCAACTTCTTGTTATCCCAR

.41
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v,2.

V2.

v,2.

V.2,

v,2.

V,2.

Va2

V2.

Va2,

V,2.

Va2,

v,3.

9-3

10-1

.10-2

12-1

12-2

12-3

.13-1

13-2

13-3

14

15

16-1

.5-5

.5-7

.5-8

Y Y C
TATTACTGC

Y Y C
TATTACTGC
Y L C

TATTACTGC

Y Y C
TATTACTGC

Y Y C

TATTACTGC

Y Y C
TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y Y C

TATTACTGC

Y L C

TACCTCTGT
TACCTCTGT

Y L C
TACCTCTGT

TACCTCTGT

Y L C

TACCTCTGT

Y L C

TACCTCTGT

Y L C

TACCTCTGT

Y L C

TACCTCTGT

Y L C

TACCTCTGT

F G T G
TGGCTATGGCTCTGCATACGGCAGACCAACCTTTGGCACAGGAACCAGGCTTTCTGTCCAACCAR
GCCCCCTATC——————————————————— GTTATGGCTCTGCATACGGCAGACCAACCTTTGGCACAGGAACCAGGCTTTCTGTCCAACCAR

G 5 G
TGTTTGGCTACAGCCAGCTGACTTT TGGCTCAGGGACCAGGCTGTCCGTCCAACCAA
GCCCTGAGAGCCCTCTG= === == == == === === GTTTGGCTACAGCCAGCTGACTTTTGGCTCAGGGACCAGGCTGTCCGTCCAACCAA

G 5 G
TAACTACGGTTACAAATTTACATTTGGATCTGGGACAAGACTTCTGGTTCTGCCAG
GCCCTGAGAGCTARACTACGGAGGT - ———————————————=-—— GGTTACARATTTACATTCGGTTCTGGGACAAGACTTCTGGTTCTGCCAG

F G 8 G
CGACTATGGGAACAACAAACTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCAACCAR
GCCCTGAGTGCCCCG-—~=========—=—=---——= TATGGGAACAACARACTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCAACCAA

F G 8 G
TGACACTGGCTACAACAAGCCTACATT TGGCTCAGGGACTAGGCTGTCTGTCCTACCAR
GCCCTGGATTGGG = === == == == == e CTGGCTACAACAAGCCTACATTTGGCTCAGGGACTAGGCTGTCTGTCCTACCAA

F G 5 G
TGGCTCTGGCTCTTC ARAATTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCATCCAA
GCCCTGAG -TGGCTCTTCATATGGCARATTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCARCCAA

F G 8
TGAATCTGGCTTCACCAAACTGACCTTTGGCTCAGGGACCCGGCTGTCCGTCCTACCAR
GCTCTCGTACGG====================== GAATCTGGCTTCACCAAACTGACCTTTGGCTCAGGAACCCGGCTGTCCGTCCTACCAA

F G 5 G
TAACTACGGTTACAAATTTACATT TGGATCTGGGACAAGACTTCTGGTTCTGCCAG
GCCCTGAGAGCGGCTTCATGGCGGGEGEA-———— === TAACTACGGTTACAAATTTACATTTGGATCTGGGACAAGACTTCTGGTTCTGCCAG

G 5 G
TGGCTATGGCTCTGGATATGACAGACTGACTTTTGGCTCAGGAACCAGGCTGTCTGTCCAACCAR
GCCCTGAGAGCGCTA-—-————==—-=—===--~ GGCTCTGGATATGACAGACTGACT TTTGGCTCAGGAACCAGGCTGTCTGTCCAACCAA

F G T G
TGGCTATGGCTCTGCATACGGCAGACCAACCTTTGGCACAGGAACCAGGCTTTCTGTCCAACCAA
GCCCTGAGGCGG--—=============——— TATGGCTCTGCATACGGCAGACCAACCTTTGGCACAGGAACCAGGCTTTCTGTCCGACCAA

F G 5 G
TGACTATGGAACCAACAGGCTGACATTTGGCTCAGGGACCAGACTGTCCGTCCAACCAR
GCCCCGCAC-——————————— === ————— CTATGGAACCAACAGGCTGACATTTGGCTCAGGGACCAGACTGTCCGTCCAACCAA

5 G
TGGCTATGGCTC! ARACTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCAACCAA
==GCTATGGCTCTGGATATGGCARACTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCAACCAA

W G 5 G
CTGATT CATGGGGGAGTGGAACAAAACTTCTTGTTGCACCAG
GCCCTGATGLTGGECG- === —mmm = —m e e TCTGGAGGATGGGGARAATATACATGGGGGAGTGGAACARAACTTCTCGTTGCACCAG

F G A G
CCAATCAGGGATATGTGAAACTGGCATTTGGAGCTGGCACCCAACTTCTTGTTATCCCAR
GCTGCCCGGGCGCTC === == === = mmmmm—mmm o CAGGGATATGTGAARACTGGCATTTGGAGCTGGCACCCARCTTCTTGTTATCCCAA
GCTGTCA AGGGATATGTGAAACTGGCATTTGGAGCTGGCAGCCAACTTCTTGTTATCCCAA

F G 5 G
TGGCTATGGCTCTGGATATGGCAAACTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCAACCAA
~CTATGGCTCTGGATATGGCARACTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCAACCAA
-CTATGGCTCTGGATATGGCAAACTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCAACCAA

F G 8 G
TGACTTTGGCTCTGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAR
GCTGTGAGACTCCCGGGAG-———-—-—-—-=--—— TTGGCTCTGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAR

GTGGCGGTCCCGAGCAC-
GCTGTGAGGTC

F G K G
TGAATGTTGGCTATACCATCATCTTTGGAAAAGGGACAAAGCTTCTTGTGAAACCAR
GCTGTGAGA TGCTGGCTATACCATCATCTTTGGAAARGGGACAARGCTTCTTGTGARACCAR

F G 8 G
TGACTGGCAACAACAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCCA
GCTCTCCGAT ———————-—————=—-—————~ TGACTGGCAACAACAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCCA

F G K G
TGTCCAATGCGTATGCAGTCACTTTTGGAAAAGGAACTGTACTTTCAGTTGTACCAG
GCTGTGAGGCCCGCGA= == == == == == = TGTCCAATGCGTATGCAGTCACT TTTGGAAAAGGAACTGTACTTTCAGTTGTACCAG

F G 5 G
TGGCTCTAGCTC! ARACTAAACTTTGGCTCTGGAACCAGGCTGTCTGTCCATCCAA
GCTGTGAGTGCCCGGCTAGGAGACGL----CTCTAGCTCTGGATATGGCARACTAAACTTTGGCTCTGGAACCAGGCTGTCTGTCCATCCAA
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v.3.

v,3.

V.3.

v,3.

Vi3.

J7-1

.1-2

.7-3

7-4

7-6

LT7=7

.7-8

.9-2

9-3

9-4

.9-8

.9-9

.10-1

.10-2

.10-3

.10-4

.10-5

Y L C

TACCTCTGT

Y L C

TACCTCTGT

Y L C

TACCTCTGT

Y L C

TACCTCTGT

Y L C

TACCTCTGT

Y L C

TACCTCTGT

Y L C

TACCTCTGT

Y L C

TACCTCCGT

F F C

TTCTTCTGT

F F C

TTCTTCTGT
TTCTTCTGT

F F C

TACCTCTGT

F F C

TTCTTCTGT

F F C

TTCTTCTGT

F F C

TTCTTCTGT
TACTTCTGT

F F C

TTCTTCTGT

F F C

TTCTTCTGT

F F C

TTCTTCTGT

F F C

TICTTCTGT

Y F C

TACTTCTGT

Y F C

TACTTCTGT

Y F C

TACTTCTGT

Y F C

TACTTCTGT

Y F C

TACTTCTGT

F G 8 G
TGGCTATGGCTCTGCATACAACAAACCAACTTTTGGGTCAGGGACCAGGCTTTCTGTCCAACCAR
GCTGTGAGTACAGA-—————————————' TGGCTATGGCTCTGCATACAACAAACCAACTTTTGGGTCAGGGACCAGGCTTTCTGTCCAACCAR

F G 5 G
TGAATGACTTAAACAAGCTGACTTTTGGCTCAGGGACCAGGCTGTCCATCCAACCAA
GCTGTGAGTCGACCGGCCCC————————————————— AATGACTTAAACARGCTGACTTTTGGCTCGGGGACCAGGCTGTCCATCCAACCAA

F G 8 G
TGGCTATGGCTCTGGATATGGCARACTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCAACCAR
GCTGTGAGTGCGCCCC———————=——=—— GCTATGGCTCTGGATATGGCAAACTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCAACCAR

G 5 G
TGACTTTGGCTCTGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAA
GCTG——- -——TTGGCTCTGGCAACAAGCTGACCTT TGGCTCAGGAACCAGGCTGTCCGTCCTACCAR

F G 8 G
TGATTCTGGATCCTACAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCTGTCAAACCAR
GCTGTGAGTGATCCCCGGGGCCGGGTC———=~ =~ TCTGGATCCTACAACAAGGTGACCTTTGGCTCAGGAACCAGGCTGACTGTCARACCAA

F G K G
TGAACTACGACAAGTTCACATT TGGGAAGGGAACACGACTTCAGGTTTTGCCTA
GCTGTGACCCCTC: TGAACTACGACGAGCTCACATTTGGGAAGGGAACACGACTTCAGGTTTTGCCTA

F G K G
TGAATGTTGGCTATACCATCATCTTTGGAAAAGGGACAAAGCTTCTTGTGAAACCAR
GCTGTGAGTGACGATG TGTTGGCTATACCATCATCTTTGGAAAAGGGACAAAGCTTCTTGTGACACCAA

F G K G
TGTCCAATGCGTATGCAGTCACTTT TGGAAAAGGAACTGTGCTTTCAGTTGTACCAG

GCTGTGAGTGATCCCCGGL ATGCAGTCACTTTTGGAARAGGAACTGTGCTTTCAGTTGTACCAG

F G 5 G
TGAATCTGGCTTCACCAAACTGACCTTTGGCTCAGGGACCCGGCTGTCCGTCCTACCAR
GCTGTGAGTGCGGG———————————————————— GAATCTGGCTTCACCAAACTGACCTTTGGCTCAGGGACCCGGCTGTCCGTCCTACCAA

F G 8 G
TGGCTCTGGCTCTTC TGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCATCCAR
GCTGTGACGATGC-———-—-——==-=-=—=—-- CTGGCTCTTCATATGGCAAATTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCTACCAA
GGTGTGAGTGTACCCGGCGAC-=~==~~I GGCTCTGGCTCTTCATATGGCAAATTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCATCCAA

F G 85 G
TGATTTTGGATCCTTCAACAAGCTGATCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCCA
GCCCGTATGACGC-—————————=————————=—— TTGGATCCTTCAACAAGCTGATCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCCA

F G 8 G
TGACTATGGAACCAACAGGCTGACATT TGGCTCAGGGACCAGACTGTCCGTCCAACCAR
Lo e e e it ATGGAACCAACAGGCTGACATTTGGCTCAGGGACCAGACTGTCCGTCCAACCAA

F G 85 G
TGACACTGGCTACAACAAGCTGACCTTTGGCTCAGGGACTAGGCTGTCTGTCCTACCAR
GCTGTGA A -TGACACTGGCTACAACAAGCTGACCTTTGGCTCAGGGACTAGGCTGTCTGTCCTACCAA

F G 85 G
TGAATGACTTAAACAAGCTGACTTTTGGCTCAGGGACCAGGCTGTCCATCCAACCAR
GCTGTGACGGGCG ATGACTTAAACAAGCTGACTTTTGGCTCAGGGACCAGGCTGTCCATCCAACCAA
GCTG====== === —————————m e ———— TGAATAACTTAAACARGCTGACT TTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAR

F G T G
TGGCTATGGCTCTGCATACGGCAGACCAACCTTTGGCACAGGGACCAGGCTGTCTGTCCAACCAR
GCTGTGAGTGGAGA-~~~========= TGGCTATGGCTCTGCATACGGCAGACCAACCTTTGGCACAGGGACCAGGCTGTCTGTCCAACCAA

F G 5 G
TGAGTGGCAACTACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCTGTCCTACCAR
GCTGTGGCCCCC == === == === === —— == GAGTGGCAACTACARGCTGACCTTTGGCTCAGGAACCAGGCTGTCTGTCCCACCAR
F G 5 G
TGACTCTGGCTATGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAR
GCTGTGCGTCGTACACGA-——————————————— TCTGGCTATGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAA

W G 5 G
CTGATTC ATATACATCGGGGAGTGGAACAAAACTTCTTGTTGCACCAG
GCTGTGAGTG TGATTCTGGAGGAT AATATACATGGAGGAGTGG AAAACTTCTTGTTGCACCAG

F G 5 G
TGACTCTGGCTATGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAR
GCTGTGAGTGACGGAACG=—=========—m GACTCTGGCTATGGCAACARGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAR

F G 5 G
TGACTAACTTATACAAGCTGACTTTTGGCTCAGGGACCAGGCTGTCTGTCCTACCAR

GCTGTGGGGGGGA-~ ~TGACTAACTTAAACAAGCTGACTTTTGGCTCAGGGACCAGGCTGTCTGTCCTACCAA

F G 8 G
TAACTACGGTTACAAATTTACATTTGGATCTGGGACAAGACTTCTGGTTCTGCCAG
GCTGTGGGAGATAACTACGGAGGT - ——=—======== === ——m GGTTACAAATTTACATTCGGCTCTGGGACAAGACTTCTGGTTCTGCCAG

F G A G
CCAATCAGGGATATGTGAAACTGGCATTTGGAGCTGGCACCCAACTTCTTGTTATCCCAR
GCTGTGAGGATCCCCGTGG-———========~ CCARTCAGGGATATGTGAARACTGGCATTTGGAGCTGGCACCCAACTTCTTGTTATCCCAA

F G 8 G
TGAATGACTTAAACAAGCTGACTTTTGGCTCAGGGACCAGGCTGTCCATCCAACCAR
GCTGTGCGAATCCCCCAGA-——————— == === TGAATGACTTAARACAAGCTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCAACCAR
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V,3.

<=

v,3.

Va3.

V,3.

V,3.

o

v.3.

Vi3.

V3.

v,3.

-

o
|

-

.12-2

.12-3

12-4

12-5

12-6

.12-7

.12-9

.12-10:

12-11:

13-1

13-2

.14-1

.14-2

14-3

14-4

.15

.16-1

.16-2

.16-3

L17-1

F G 8 G

Y F C TGAATGACTTAAACAAGCTGACTTTTGGCTCAGGGACCAGGCTGTCCATCCAACCAR

TACCTCTGT GCTGTGCGTGAAGAGACGCCCCT-~——=—===-======—=— CTTARACAAGCTGACTTTTGGCTCAGGGACCAGGCTGTCCATCCAACCAA
F G 5 G

Y L C CGACTATGGGAACAACAAACTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCAACCAA

TACCTCTGT GCTGTGCGTGGGGEGA============== === GACTATGGGAACAACARACTGACTTTTGGCTCAGGGACCAGGCTGTCTGTCCAACCAA

TACCTCTGT GCTGTGCGCCG-—-—-————————————————~| CGACTATGGGAACAACARACTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCTACCAR
F G 8 G

Y L C TAACTACGGTTACARATTTACATT TGGATCTGGGACAAGACTTCTGGTTCTGCCAG

TACCTCTGT GCTGTGCGTGAGACCCGCGGAGGT~————============—— GGTTACARATTTACATTCGGCTCTGGGACAAGACTTCTGGTTCTGCCAG
F G 5 G

Y L C TGGCACTGGCTCTACATACGGCAAATTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCAACCAR

TACCTCTGT GCTGTGCGTGATGACAGG--—-—-—-—— GGCTCTGGCTCTACATACGGCAARATTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCATCCAA
F G 5 G

Y L C TGACTTTGGCTCTGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAR

TACCTCTGT GCTGTGCGTGCGCCGLCC-=============== CTTTGGCTCTGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAA
F G D G

Y L C TGTCTTTGGATACCTACAAGCTAACCTTTGGAGATGGAACAAGGCTCATGGTAAAACCAA

TACCTCTGT GCTGTGCGTGGGA-—-———————-———=———- TGTCTCTGGATACCTACAAGCTAACCTTTGGAGATGGAACAAGGCTCATGGTARAACCAR
F G K G

Y L C TGAATGTTGGCTATACCATCATCTTTGGAAAAGGGACAAAGCTTCTTGTGAAACCAR

TACCTCTGT GCTGTGCGTGACCC TGCTGGCTATACCATCATCTTTGGAAAAGGGACAAAGCTTCTTGTGARACCAA
L G 5 G

Y L C TGAACTACGGCAAGATCACCCTTGGGAGCGGAACACGACTTCAGGTTTTGCCTA

TACCTCTGT GCCGC-- TACGGCAARGATCACCCTTGGGAGCGGARCACGACTTCAGGTTTTGCCTA
F G 8 G

Y L C TGATTCTGGATCCTACAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCTGTCAAACCAR

TACCTCTGT GCTGTGCGTGACCGCCCGGCGTGGGTCGA—TGATTCTGGATCCTACAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCTGTCARACCAA
F G 5 G

L C TGACTACAGCGGCGACAAGCTGACCTT TGGCTCAGGGACCAGGCTGTCTGTCCTACCAA

TACCTCTGT GCTGTGCGTGCTAACTTAT----- - CAAGCTGACTTTTGGCTCAGGGACCAGGCTGTCTGTCCTACCAR
F G 8 G

Y L C TGACTATGACTACACCAACAARCTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAR

TACCTCTGT GCTGTGCGTGATGCCGC-=============== CTATGACTACACCAACARACTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAA
F G A G

Y F C CCAATCAGGGATATGTGAAACTGGCATT TGGAGCTGGCACCCAACTTCTTGTTATCCCAR

TACTTCTGT GCTGTGAGAGG-—-—-———=—=—=——————— CCAATCAGGGATATGTGAAACTGGCATT TGGAGCTGGCACCCAACTTCTTGTTATCCCAR
F G D G

Y F C TGTCTTTGGATACCTACAAGCTAACCTTTGGAGATGGAACAAGGCTCATGGTAAAACCAR

TACTTCTGT GCTGTGGTTC TGGATACCTACAAGCTAACCTTTGGAGATGGAACAAGGCTCATGGTAARACCAA
F G K G

Y F C AGTTAAATGCGCGCACAGTCACTTTTGGGAAAGGAACTGTGCTTTCAGTTGTTCCAG

TACTTCTGT GCTGTGAGTGGACGGGACC-— -ATGCGCGCACAGTCACTTTTGGGAAAGGAACTGTGCTTTCAGTTGTTCCAG
F G 5 G

Y F C TGGCTCTGGCTCTTCATATGGCAAATTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCATCCAA

TACTTCTGT GCTGTGAGCCATCGTCA-————————= TGGCTCTGGCTCTTCATATGGCARATTGACCTT TGGCTCAGGGACCAGGCTGTCTGTCCATCCAR
F G 8 G

Y F C TGACACTGGCTACAACAAGCTGACCTTTGGCTCAGGGACTAGGCTGTCTGTCCTACCAR

TACTTCTGT GCTGTGTCCC--—=-=-====-—-=-==-—--—-oooc ACACTGGCTACAACAAGCTGACCTTTGGCTCAGGGACTAGGCTGTCTGTCCTACCAA
F G 5 G

Y F C TGGCTATGGCTCTGGATATGACAGAATGACT TTTGGCTCAGGAACCAGGCTGTCTGTCCAACCAA

TACTTCTGT GCTGTAGACCT-=-==—=——————————— CTATGGCTCTGGATATGACAGRATGACT TTTGGCTCAGGAACCAGGCTGTCTGTCCARCCAR
F G 8 G

Y L C TGACTTTGGCTCTGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAR

TACTTCTGT GCTGTGATGACCCCCACTA--— ~TTGGCTCTGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAA

TACTTCTGT GCTGTGAGGCGTTGGAGAGGAC: ===GCTCTGGCAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCAA
F G 5 G

Y L C TGACTATGACTACACCAACAAACTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAR

TACCTCTGT GCTGTGA B TGACTATGACTACACCAACARACTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAR
F G 5 G

Y L C TGGCTCTAGCTCTTCATTCGGCAAATTGACCTTTGGCTCGGGGACCAGGCTGTCTGTCCAACCAR

TACCTCTGT -CTCTAGCTCTTCATTCGGCAARATTGACCTTTGGCTCGGGGACCAGGCTGTCTGTCCAACCAA
F G 8 G

Y L C TGACTATGGAACCAACAGGCTGACATT TGGCTCAGGGACCAGACTGTCCGTCCAACCAR

TACCTCTGT GCTGTGCGTGARGA--—-—=-============= TGACTATGGAACCAACAAGCTGACATTTGGCTCAGGGACCAGACTGTTCGTCCAACCAA
F G 5 G

Y L C TGACTGGCAACAACAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCCA

TACCTCTGT GCTGTGCGTGATACGG ACAAGCTGACCTTTGGCTCAGGARACCAGGCTGTCCGTCCTACCCA
F G 8 G

Y L C TGGCTATGGCTCTGGATATGACAGACTGACTTTTGGCTCAGGAACCAGGCTGTCTGTCCAACCAR

TACCTCTGT GCTGTGCGTGACGGG-———-——=---—~1 GGCTATGGCTCTGGATATGACAGACTGACT TTTGGCTCAGGAACCAGGCTGTCTGTCCAACCAA
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Y L C

: TACCTCTGT

¥ L C

: TACCTCTGT

Y F C
TACTTCTGT

Y F C

: TACTTCTGT

Y. Fie

: TACTTCTGT
TACTTCTGT

¥ F C

: TACTTCTGT

Y F C

: TACTTCTGT

Y F C

: TACTTCTGT

o I (¢
TACTTCTGT

Y L C

TACCTCTGT

¥ L€
TACCTCTGT

Y L C

: TACCTCTGT

Y Li €

: TACCTCTGT

F G 8§ G
TCACTACAGCAGTGACAAGCTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAA
GCTGTGCGGG ACAGCAGTGACAAGCTGACCTTTGGCTCAGGGACCAGGCTGTCCGTCCTACCAA

F G K G
TATACAATGCGGGCAAAGTCACTTTTGGAAAAGGAACTGTGCTTTCAGTTGTACCAG

GCTGTAGACACGC-~- --TATACAATGCGGGCAARAGTCACTTTTGGGAAAGGAACTGTGCTTTCAGTTGTACCAG

F G 8§ G
CGACTATGGGAACAACAAACTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCAACCAA
GCTGTGAGCGAGGGTGG————————————=——= CGACTATGGGAACAACAAACTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCAACCAA

F G A G
CCAATCAGGGATATGTGAAACTGGCATTTGGAGCTGGCACCCAACTTCTTGTTATCCCAA
GCTGTGAGGGG=—~========== === ————— e e TCAGGGATATGTGAAGCTGGCATTTGGAGCTGGCAGCCAACTTCTTGTTATCCCAA

G S G
TGACTACAGCGGTGACAAGCTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCTACCAA
GCTGTGAGTGGCCCGTT-~ -=-CTACAGCCGTGACAAGCTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCTACCAA
GCTGTCCAGT TACAGCCGTGACAAGCTGACCTTTGGCTCAGGGACCAGGCTGTCTGTCCTACCAA

F G S8 G
TGAGTGGCAACTACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCTGTCCTACCAA

GCTGTGAAGGGGGGTGCGAC- --TGGCAACTACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCTGTCCTACCAA

F G S8 G
TGACACTGGCTACAACAAGCCTACATTTGGCTCAGGGACTAGGCTGTCTGTCCTACCAA
GCTGTGAGTGATGCG= === ====== == ————————m ACTGGCTACAACAAGCCTACATTTGGCTCAGGGACTAGGCTGTCTGTCCTACCAA

F G S G
TGATTCTGGATCCTACAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCTGTCAAACCAA

GCTGTGGCGCGA-~ -GGATCCTTCAACAAGCTGACCTTTGGCTCAGGAACTAGGCTGTCTGTCAAACCAA

F G S G
TGAACTACGAGAAGCTCACATTTGGGAAGGGAACACGACTTCAGGTTTTGCCTA

TCTGTGAGTGATGCCCCCGGC ----AAGCTCACATTTGGGAAGGGAACACGACTTCAGGTTTTGCCTA

F G 8 G
TGATTCTGGATCCTACAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCTGTCAAACCAA
GCTGTGAGGGGGCGCC—========== ===, ATTCTGGATCCTACAACAAGCTGACCTTTGGCTCAGGAACCAGGCTGTCTGTCAAACCAA

F G S5 G
TGACACTGGCTACAACAAGCTGACCTTTGGCTCAGGGACTAGGCTGTCTGTCCTACCAA
GCTCCGTA-~===========—==——m——m— e TGACACTGGCTACAACAAGCTGACCTTTGGCTCAGGGACTAGGCTGTCTGTCCTACCAA

F G 8 G
TGATTTTGGATCCTTCAACAAGCTGATCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCCA
GCTGTGCGCCTCG-=—======= == === ————— TTGGATCCTTCAACAAGCTGATCTTTGGCTCAGGAACCAGGCTGTCCGTCCTACCCA

F G K G
TATACAATGCGGGCAAAGTCACTTTTGGAAAAGGAACTGTGCTTTCAGTTGTACCAG
GCTGTGAGTGATCCCCAAG-================—~, ACAATGCGGGCAARGTCACT TTTGGAARAAGGAACTGTGCTTTCAGTTGTACCAG

3,24

3,56

3,57

3,68

3,25

(*)

3,17

3,18

3,43

3,29

J.43

3,49

3,19

J.56

21

27

33

24

30
23

30

27

33

21

33

24

27

30



Vil

Vez.1

va2.2

V2.3
Vs2.3-1
v

V.2.10-2

v.2.12

Vs2.14

Vy3.1-3

v.3.2
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TACTTCTGTGCAGTTC—

Dyl Dy2
TTGACTACGTAC TTTTGGGATTGGAGTAC
Y F (= F (=3 s (=]

TATTTCTGTGCTGTTCA ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCARA
TATTTCTGTGCTGTTC ACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

¥ F C F G S G
TACTTCTGTGCAGTTCG ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAR
TACTTCTGTGCAGTTCG-————=~~ (o et et b Tt T GAGTAC === = e e GATAAGCTCGTCTTIGGARGTGGAACCACTCTCACAGTCGAACCAR
¥ F c F G s (=]
TACTTCTGTGCAGTTCG ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCARA
TACTTCTGTGCAGT T——— —— —— — = —— — ——— ————GGGGGACGACTTTAC————————————— ACAGATAAGCTTGTCTT TGGAAGTGGAACCACTCTCACAGTCGAACCAA
¥ F (=3 r G s G
TACTTCTGTGCAGTTCC ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
TACTTCTGTGCAGTGC— AGAGCGCCGAC GGGETTGGAG—— —CCCTGGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

GCCAACGCGGGG———— GGAGTA—

ATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGARACCAR

¥ F (=1 F G s G
TACTTTTGTGCAGTTCC ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCARA
TACTTTTGTGCAGTTCC GACTACG ~TTTTGGGATTGGAGTAC -==GTCTG- CAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAR
TACTTCTGTGCAGT —— GACTACGTA —=TTGGGGETTGGAGTAC —-==-GGGCT - ATAAGCTTGTCTTTGGAAGTGGAARCCACTCTCACAGTCGARCCAR
¥ F C F G § G
TACTTCTGTGCAGTTCC ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
TACTTCCGTGCAGTTC———————— GARACG————————— —— TTTTGGGAT TGGAG————————————| GTGG—————————————————————— GATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCARA
¥ F C F G s G
TACTTCTGTGCAGTTCG ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAR
TACTTCTGTGCAGTTCG- ———— TATGGGGC-——TGACTAC——=————=———. ACC——————————— GGATTGGAGTAC—————————=— - ACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGARCCAR
Y F C F 6 K G
TATTTCTGTGCTGTTCG TGTTACTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA
TATTTCTGTGCTGTT— TGGGATTGGAGTAC TACTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAR

TATTTCTGTGCTGTTC— -GGGATTGGAGTAC CTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA
F & s

ATMCAGATM.GCTTGTCTTTGGAAGTGGALCCACTCTCACNGTCGMCCM

TATTTCTGTGCTGT—————————-~— CCCC-—————————— CGTAC-----— TTTCT-——————————— AT TGG = —— == == = = = — GATAAGCTTGTCTTTGGARGTGGAACCACTCTCACAGTCGARCCARA

¥ F C F & S G

TATTTCTGTGCTGTTCG ATAAC, A TGTCTTIGGAAGTGGAACCACTCTCACAGTCGAACCAA

TATTTCTGTGC————————————— CCGA-———TTGACTACGTA———————————— e — TCCTC————————————————————— GATAAGCTTGTCTTTGGARGCGGAACCACTCTCACAGTCGAACCAA

¥ F C F G S G

TATTTCTGTGCTGTTCG ATAACAGATAAGCTTGTCTTTCGGAAGTGGAACCACTCTCACAGTCGAACCARA
TATTTCT TGT ATAAGCTTGTCTTT ARCCACTCTCACAGTCGAACC
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TATTTCTGCGTGGTTCG

TATTTCTGCGTGGT———--—---~— ARCG-—— === === ————mm—mmmmmmmmm—— TTTGGGGTTGGA-—————=—====~—

TAT T T C TG G T GG T T G mmmm m e e e e e

¥ L C
TACCTGTGTGCACTGAGCC

TACCTGTGTGCACTGAGC------ GGAA---—TTGACTACG--—----— CACGAGG--—----———--- TTGGA---———-—=——=—

Y ¥ C
TATTACTGCGCCCTGAGAGC

TATTACTGCGCCCTGAG-——---—- TCA--=-——---- TACGTAC----- GGTCTCC-----~- TGGGATTGGAGTAC-—---—--~

¥ ¥ C
TATTACTGCGCCCTGAGAGC

TATTACTGCGCCCTGAGAGC--GAGGAGCTG---GACTACGT-—====== CCG======= TTTGGGA==================

Y ¥ C
TATTACTGCGCCCTGAGAGC

TATTACTGCGCCCTGAGAGC-GCGACGATCAC === === === === === mm o mmmmm e oo GGATTGG-~===========
TATTACTGCGCCCTGAGAGC-=----========-- ACTACGTAC------- Cmmmmmmmmmmee GGATTGGA---—=-==========
TATTACTGCGCCCTGAGAG- - - —GARG-——————-~ TACGT-—---——- TCC-————mmmmmm - TGGEET—————--———

¥ L C
TACCTCTGTGCTGTGAATGA
TACCTCTGTGCTGTGA-

F 6 8 G
ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCARA

77777777777777777777777 TAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
________________ CAGATAAGCTTGTCTTIGGAAGTGGAACCACTCTCACAGTCGAACCAA

F 6 s G
ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

———————————————————————— AAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

F 6 s G
ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAR

77777777777777777 AACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

F G 85 G
ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

7777777777777777777 ACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

F 6 8 G
ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

____________________ AGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
__________________________ AAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGRACCAA
77777777777777777777 AGATAAGCTTGTCTCTGGAAGTGGAACCACTCTCACAGTCGAACCAA

F G K G
TGTTACTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA
GCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA

TACCTCTGTGCTGTGRAA T G-~ =~ === == === — = — e — GGCGAGGCGGACTCTACGGGGGAATAGA-TGTTACTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTCGAACCAA
Y L C F G 8 G

TACCTCTGTGCTGTGAATGA ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

TACCTCTGTGCTGTGA--————-—~ GTG----————- TACGTAC------. ARGG--———————————~ TGGAGTA------—-—--—--AGG-—-———————=——————————————— AGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

TACCTCTGTGCTGTGAATGA-———— TAT-——————— - GATTGG----—----—-—--—--CCG--—--—————————————————————— GCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
F G K G

TGTTACTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAR

TACCTCTGTGCT-——————————— AGGGG———=———————mmmm e m TGGGATTGGAGTAC---——————-=GGG——————————====————— ACTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA
¥ L C F 6 s G

TACCTCTGTGCTGTGAATGA ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAR

TACCTCTGTGCTGTGA--——-—— GACCGG-—--—-————-—. ACGTAC-------—--——-———-————-——————————————————GGCCGAGGTAC-————————————————— GATAAGCTTGTCTTTGGAAGCGGAACCACTCTCACAGTCGAACCAA

TACCTCTGTGCTGTGAR--—----— GCAC----- TGACTACGT-------- CC-—=—=——= TTTGGGATTGGAGT--------TCGCCTCCTAAT-----—--—-—-~— ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAR
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TATTACTGC

Y ¥ C

TATTACTGC

Y Y C

TATTACTGC

Y k4 c

TATTACTGC

D1 D2

TTGACTACGTAC TTTTGGGATTGGAGTAC

F G s G
ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
GCAGTTCGAACCACGGG— ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
GCACCCTTCTCCGAGGGG ACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTTACAGTCGAACCAA
GCAGTCCCCTCC---=========-=-GACTAC--=-=---=-=--TTCC----—-TTTTGGGGTTGGAGTAC—---——---—-CCCAAC-—————————— - mmm———————— TTGGAAGTGGAACCACTCTCACAGTCGAACCAA

F G K G
TGTTACTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA

GCAGTA-——————————————————— GACTAC-—————-—— TCGACC——————— TTGGGGTTGGAGT——————————— CGC———————————————— CTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA
F G s G

ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

GCAGTTCGCCGA—————————————— GACTACG-=—======== Gem———— TTGGAG- —————————— AACTC———=——m == CAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

F G S G
ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

GCAGTTAAAC—————— === == —— GGGETT-————————=——=—— CGAGT-—————=-————. ACGTATAAGCTTGTCTITGGAAGTGGAACCACTCTCACAGTCGAACCAA
F G K G

TGTTACTGCTCCTCTTATCTTCGGGAA TCAACTGACC ACCAA

GCAGTTCCGCGTGm—————————————————— TTTTGGGETTGGA————————————— CCGA-—————————— ACTGCTCCTCTTATCTICGGGAAGGGGACTCAACTGACCGTGGAACCAA

F & K G
TGTTACTGCTCCTCTTATCTTCGGGAT TCAACTGACC ACCAA
GCAGTTCGCGAGTACGAACTGC———————————————m—— e ————— —— — TTGGAGTAC———————— GTTCTA-——————— TTACTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA

F G 8 G
ATAACAGATAAGCTTGTCTITTGGAAGTGGAACCACTCTCACAGTCGAACCAA

GCAGTCCTACG- ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

TTGGAG-—=~—

F &6 s G
ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
GCAGTTAAAGTCGTA-———————— TTGACTAC-———-=--=— CCG———=-—=—= TTTGGGETTGGAGTA- —————~=~ AGTAGG-—————-—————-————— AGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAR

F G s G
ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
GCCCTGAGA-—————————————— TTGACTACGTAC-——————————————————————————— —— ———— ——— — — GATGGC————————————— GATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

F G K G
TGTTACTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA
GO C T — == = = = — GAGTAC—-———————— TCCA-—————————— ACTGCTCCTCTTATCTTCGGGARAGGGGACTCAACTGACCGTGGAACCARA

F G K G
TGTTACTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA
GECC T O = = = o TTGGGETTG——————————————— CGCA-—————— TGTTACTGCTCCTCTTATCTTICGGGAAGGGGACTCAACTGACCGTGGAACCAA

F G s G
ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
GCCCTGAGAGCAATTTCTCG————— TGACTACGTA-——-————— Gm—————————— GGGETTGG——————————————— Cmm———————— TAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGARCCAA
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TACCTCTGT
TACCTCTGT

F G s G
ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
GCCCTGAGAGCG====m===m= == == GACTACGTAC === == = == == = e e CGmmmmmmmmmm e GATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

F G S G
ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAR

GCCCTGTATC—--— TGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

GCCCTGAGACCC— GATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

GCCCTAAC—————————————————— GACTACGT-———————————————————— TGGGGTTGGAGT———————————— CG————————————— CAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
F G K G

TGTTACTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA

GCCCTGATCACTCC -~ — - —m—m s m s s s m s — e mmm e ——m——————mm e TTTGGGGTTGGA~~———=—====== TCC—========== TACTGCTCCTCTTATCTTTGGGAAGGGGACTCAACTGACCGTGGAACCAA
F G K G

TGTTACTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA

GCCCTGAGAGGAGG————————————————————————————————— ——GGGAT————————————————— GGAG—————————— TACTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA

GCCCTGACTGAG-———————————————— CTACGTAC——————, ATA-————— TTTTGGGGTTGGAGTAC———————| GGGGTGTC—————— GTTACTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA

F G s G
ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCARA
———ATAAGCTTGTCTITTGGAAGTGGAACCACTCTCACAGTCGAACCAR
CACAGCCACTTGTCITTGGAAGTGGAACCACTCTCACAGTCGAACCAA

TGACTACGT-———
—CTACGTAC—

GCCCTGAGGGG—

F &6 s @G
ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
GCCCTGAGAGGG==—===========— GACTAC-=—=—=—=—=————————————— TTTGGGGT TGGAGTAC— === == == == ——— = —— e ————— ———— TCCTAAGCCTGTCTTTGGAAGTGGGACCACTCTCACAGTCGAACCAA

F G s G
ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
GCCC————————————————————— TGACTACGTA-————— Gm—— GGGGTTGGAGT———————————— C-——————————— ACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

F G S8 G
ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
ACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCGCAGTCGARCCAR
————ATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
ACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

F G s G
ATAACAGATAAGCTTGTCITTGGAAGTGGAACCACTCTCACAGTCGARCCAA
GCTGTGCGTGAGCGGGGECCCC— —— — o ATARGCTTGTCTITTGGAAGTGGAACCACTCTCACAGTCGAACCAA

F G s
ATAACAGATAAGCTTGTCTTTGGAAGTCGGAACCACTCTCACAGTCGAACCAA
AACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
TAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

GCTGTGAGTGACAC—
GCTGTGAGGCTCCGTCAC

F G K G
TGTTACTGCTCCTCTTATCTTCGGGAA TCAACTGACC! ACCARA

GCTGTCCAACCCA-——————————— TTGACTACG GTTACTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA
GCTGGTACGCTTGTCGTATCG———— ACTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCARA
GCTGTGCGTGTC—————————————— CTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA
GCTGTGCGTGATGGACG ~TTGGAG— ===CTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA

GO G GA A~ — - s TTGGGATTGGA-—————— ===~ TTATGTC-=-—-—=-—==— TACTGCTCCTCTTATCTTCGGGAAGGGGACTCAACTGACCGTGGAACCAA

EXY

Js1

Js1
(*)

Js1

Js1

Js1
*)
(*)

27

15
33
35

36

30
57

21
39

38

33

39
51
33

24

32
35

36
27
31
30
33
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.16-3
.16-4
-16-6
-16-7
.16-8
-16-11:
-le-12:
.16-13:
.16-14:

.24

TACCTCTGT

TACCTCTGT

TACCTCTGT
TACCTCTGT

TACCTCTGT

TACCTCTGT
TACCTCTGT

TACCTCTGT

TACCTCTGT

Y F C

TACTTCTGT

F 5 G
ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
GCTGTGCGTGATCGGCG——————————— CTACG-————-——=—— Gommmmmm s TTGGAGTA-—————-—--~ TCCGC-———————=——=—= GATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCARA

GCTGTGAAGGGGC—— - —CAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
GCTGTGCGTGAG-— TTGGAAGTGGAACCACTCTCACAGTCGAACCAA
GCTGCCCCCCGGT-~ - ==AGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
GCTGTGCGTGATCGCTC -ACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
GTCGTAG-———————— ——AGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCARA
GCTGTGAATGATC—— ——TAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCARA
GCTGTGCGTGACAAC—— - ACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA
GCTGTGCGTGACAGG-- ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCARA
F G 8 G

ATAACAGATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCAA

GCTGTGGCGTTCCTCCTAAR-———— TTGACTACGTAC-——————————————————————— TGGAG———————————— GAG-——————————————— GATAAGCTTGTCTTTGGAAGTGGAACCACTCTCACAGTCGAACCARA

51

*)
*)

.1

39

25
45
39
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39
39
39
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Ve3.1(3.4)
Vp3.1-6(2)
Vp3.1-10(2)
Vp3.1-13(2)

Vp3.1(3.4)
Vp3.1-8(2)
Ve3.1-9(2)

pp
GGGACAGGGGATC

k- < F [« F G T G

TATTTCTGCGCTAAGCAAGATA AATAATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTTCTGCGCTAAGGA—— —GATTAAAGGACGATGG— GAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTTCTGCGCTAAG———— TTGCACCGGGACAG —-TAATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTTCTGCGCTAAGCAAGATA~ —-===GAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTTCTGCGCTAAGCAAGAT —— -TAATGAAAAACTGTTCTTTGGCACTG ACAAAACTCACTGTCATAG
TATTTCTGCGCTAAGCAAGA—~— —=GAAAAACTGTTCTTTGGCACTGGGACAAGACTCACTGTCATAG
TATTTCTGCGCTAAGCAAGATA— -TGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG

CAGGGGATC CGCGCTGGATGCG

———GGGTAG—————

TATTTCTGCGC CACGGGCCGA- -GGGGTTAGCGAC —TGAAAAACTGTCCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTTCTGCGCTAAGCAAGAT —— CTCGCTTCCGTTCGC— ~GGGACAGGGGAT -=TACGGG— —AATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTTCTGCGCTAAGCAAGAT—— —CCGGCCGACAGTC—— -~GGGACAGGG——— TTGGCACTGGGACAAAACTCACTGTCATAG
p4 E € F G F G

TATTTCTGCGCTAAGCAAGATA ACCAACACTAAGGTGATTTTTGGTTTTGGCACAAAAGTTACAGTGATGG
TATTTCTGCGC CGCGGCGGTAC— —CCAACACTAAGGTGATTTTTGGTTTTGGCACAAAAGTTACAGTGATGG

TATTTCTGCGCTAAGCA— —CACGGACTAT

————ACACTAAGGTGATTTTTGGTTTTGGCTCAAAAGTTACAGTGATGG

TATTTCTGCGCTAAGCAAGA—— —CCTTACTT- —ACCAACACTAAGGTGATTTTTGGTTTTGGCACAAAAGTTACAGTGATGG
24 B C B G K G
TATTTCTGCGCTAAGCAAGATA CAATCTCAACAACTGCATTTTGGAAAGGGCACCCAGCTGACAGTGCTTG
TAT T TCTGCGC TA === m e ———— TCEAfl————=—==—=—=— ele el ol e ettty ¢ Gt Lt CAATCTCAACAACTGCATTTTGGAAAGGGCACCCAGCTGACAGTGCTTG
Y F C F G E G
TATTTCTGCGCTAAGCAAGATA TTTTATCAATACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG

TATTTCTGCGCTAAGCAAGATA—
TATTTCTGCGCTAAGCA——
TATTTCTGCGCTAAGCA—-—
TATTTCTGCGCTAAGCAAGAT ——

—TATCAATACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG
———AATACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG
—TCAATACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG
ACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG

GGGACAGG—— TCCTTCGGGC

TATTTCTGCGCTAAGCAAGAT—— GAGACGAGGC— —-———CAGGG—- —-—=-AGTAG—-—— —CAATACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG
Y ¥ 24 B G P G
TATTTCTGCGCTAAGCAAGATA ATACATATGA TTGGTCCTGGGACCCACATAACAGTACTAG

TATTTCTGCGCTAAG
TATTTCTGCGCTAAGCAAGATA—

AGGTCCGAAGCT — —ATATGAGGTTGAGTTTGGTCCTGGGACCCACATAACTGTACTAG

———ATGAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG

TATTTCTGCGCTAAGC —GACAGG—— —ATACATATGAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
Y ¥ e F G E G

TATTACTGTGCTGAAAGTGAAA TTTTATCAATACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG
TATTACTGTGCTGAA-————————————— GTAACCGATC——————— lefeler ey e o e e e e AATACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG
¥ ¥ Q oG T G

TATTACTGTGCTGAAAGTGAAA AATAATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTACTGTGCTGAAA-———————————— AGGGEETACEEGE—— -~ e s = EEEE A — S s S SRR S S S R e S e GAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG

TATTACTGTGCTGAAAGTG———

GCGTCCGGGACTC— —TAATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG

TATTACTGTGCTGAAAGTGAA~ ———GCCGGT =——=— —-=TGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTACTGTGCTGAAAGTGAA—— GCGACCGAGCGAGG— ——TGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
Y Y C F G P G

TATTACTGTGCTGAAAGTGAAA ATACATATGA TTGGTCCTGGGACCCACATAACAGTACTAG
TATTACTGTGCTGAA GTCTTTGC- —-==GGGAT —====GTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG

TATTACTGTGCTGAAAGT—— CAGGG——— ———GGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
TATTACTGTGCTGAAAGTGAA—————————— e e — — GGGATC————————— PR G =i s i e e TGAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
2% Y C B G K G

TATTACTGTGCTGAAAGTGAAA CAATCTCAACAACTGCATTTTGGAAAGGGCACCCAGCTGACAGTGCTTG
TATTACTGTGCTGA-—————————— GCTCGATCAGGTGAGGG— === === ——— mm m e e AACAACTGCATTTTGGAAAGGGCACCCAGCTGACAGTGCTTG

TATTACTGTGCTGAAAGT—————————————— C——————————— GGGACAGGGGATC—————— CTCAGAGAG————=—==——=—— AACAACTGCATTTTGGAAAGGGCACCCAGCTGACAGTGCTTG

Jpl.2

Je2.2

Je2.3
(*)

Je2.3

Jpl.2

Js2.1

Jp2.2

CDR3 (nt)

27
27
42
33
25
39
36
51
30

21
33
42

39
27
30
30
36

22

30

27

277
30

30

18

21

24
36
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TATTACTGTGCTGAAAGTGA-———————— ATCTCAACAACTGCATTTTGGAAAGGGCACCCAGCTGACAGTGCTTG
TATTACTGTGCTGAAAGTGAA CAACAACTGCATTTTGGAAAGGGCACCCAGCTGACAGTGCTTG

¥ ¥ e F G T G

TATTACTGTGCTGAAAGTGAAA AATAATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
———————— CGCGGGAC-~--=-==-=-=-GGGAC--——===—======GCGTCCG-~~-~-—-———--TAATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG

TATTACTGCTGCTGARAGT G == i i = CCEGEECC—~~asnmnm =i GRCAG= === i i ACCCGGGGGC—=======— AATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG

TATTACTGTGCTGAAAGTG
TATTACTGTGCTGAAAGT -

TGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
=GAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG

TATTACTGCTGCTGAA———————————————— ATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTACTGTGCTGAAAGTG GGCACTGGGACAAAACTCACTGTCATAG
TATTACTGTGCTGAAAGTGAA=——========— CA i e et e i GGGATC——======== - e GAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTACTGTGCTGAA-———————=————=—=—= CIRC GGG G G e e o S o i e N i e 0 o S S 8 R R S e e o i GAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
Y ¥ € F G E G

TATTACTGTGCTGAAAGTGAAA TTTTATCAATACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG

AATACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG
AATACCCAGTATTTTGGAGAAGGAACGAAAATAACAGTTCTGG

TATTACTGTGCTGAAAGTGA---CGGTCGAGAGGGCCCGACCAGA
TATTACTGTGCTGAAACTGA

" ¥ B F G P G
TATTACTGTGCTGAAAGTGAAA ATACATATGAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
TATTACTGTGCTGAAAGTGAA-----CGGATGGCGCCCT TCGG === === mmm m e e e e e e e e e e e e e e — e = ——— TGAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG

TATTACTGTGCTGAAAGTGAA = —-ACAGGGG————————————————————————————————— ——— TTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
TATTACTGTGCTGAAA-~————————===—==CTCGG-—=——==—===———= AGGGGATC—————==== CEAmm e ATATGAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
Y Y C F G K G

TATTACTGTGCTGAAAGTGAAA CAATCTCAACAACTGCATTTTGGAAAGGGCACCCAGCTGACAGTGCTTG
TATTACTGTGCTGAAAGTGAA—————————— GATCCE =i i GEGEATC =it s e e i AACAACTGCATTTTGGAAAGGGCACCCAGCTGACAGTGCTTG
Y Y C F G T G

TATTACTGTGCTGAAAGTGAAA AATAATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTACTGTGCTGARAAGTG~=——==—=—====== CTRAAGG=—=====—===== CAGGGGA=-========= EGT s AATGAAARAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTACTGTGCTGAAAG-=—=———==—==—===—====— 1 e el GGACAGGG============— CGG—=m—m—————————— AAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
Y ¥ C F G P G

TATTACTGTGCTGAAAGTGAAA ATACATATGAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
TATTACTGTGCTGARA———————=—=————=— GEGl~-—=——===== GGGACAGGG——=—===—===—=—— AR————————— ATACATATGAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
TATTACTGTGCTGARAG———=—=—=—————— cGAC———-———————— CEEARC === TACTACGGGEC——===————=———= GAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
TATTACTGTGCTGAAAG———————————— CTACTCEG————————= GEGAC-——————mmm i —e GGGGAACTC—————————————— GAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
Y Y C F G F G

TATTACTGTGCTGAAAGTGAAA ACCAACACTAAGGTGATTTTTGGTTTTGGCACAAAAGTTACAGTGATGG
R AR G D S e s e e e e e e e e e e A e e e e A A GGG A = i = e e e e e o e e e e e ACACTAAGGTGATTTTTGGTTTTGGCACAAAAGTTACAGTGATGG
Y Y C F G E G

TATTACTGTGCTGAAAGTGAAA TTTTATCAATACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG
TATTACT GTGCTGARARG —— i e CCREE—~~——————~ GGEGACAGEGEGE~—mm e s e AATACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG
Y Y C F G K G

TATTACTGTGCTGAAAGTGAAA CAATCTCAACAACTGCATTTTGGAAAGGGCACCCAGCTGACAGTGCTTG
TATTACTGTGCTGAAAGTGAAA————————— € QG s i i ol s i e i GGGGATC—————— GCCCACAGA—————— AATCACAACAACTGCATTTTGGAAAGGGCACCCAGCTGACAGTGCTTG
¥ Y C F G T G

TATTACTGTGCTGAAAGTGAAA AATAATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG

TATTACTGTGCTGAAAGTGAAA-———— TG GT C GG GG (=5 150155 i o om0 85 i AATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG

42
33

27
39
45
27
30
30
24
18
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33

30
18
27

27

33
21

30
27
30

15

27

42
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V,3.5
Vp3.5-3(2)
Vp3.5-7(2)

V3.5
Vp3.5-4(2)
Vp3.5-11(2)

Ve3.5
Vp3.5-5(2)
Vp3.5-9(2)

Vp4
Vpd—-1(1)
Vpd-2(1)
Vpd4=-3(1)
Vpd—4 (1)
Ved=5(1)
Ved—6(1)
Vpd=7(2)

V4
Ved-8(2)
Vpd-9(2)

Ve3.6-1(1)
Vp3.6-2(1)

Vp3.6-3(1)

Vp3.6-4(2)

V3.6-5(2)
Vp3.6-6(2)

TATTACTGTGCTGAAAGTGA-——————
TATTACTGTGCTGAAAGTG
TATTACTGTGCTGAAAGTGAA

———————————————————————————————————————————————— AAAACTGTTCTTTGGCACTGGGACAARACTCACTGTCATAG
~ACAGGGGATC GG~ AATGAAAAACTGTTCTTTGGCGCTGGGACARAACTCACTGTCATAG
--GACAGGGG-- TCACGCACGG ~ATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTTATAG

TATTACTGTGCTGAAAGTG————=——==—=— GGGACAGGGGA-—=====—= GATACGG=r—r————— TAATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
¥ ¥ G F G K G
TATTACTGTGCTGAAAGTGAAA CAATCTCAACAACTGCATTTTGGAAAGGGCACCCAGCTGACAGTGCTTG
TATTACTGTGCTGAAAGTGAAA-—————— GETTTTG == GGGACA—— == CCAGCTTGGG~—=r—=—— TCTCAACAACTGCATTTTGGAAAGGGCACCCAGCTGACAGTGCTTG
TATTACTGTGCTGAR~——= === === GAGGCCT TR~ =~wsdmn GGGACAGGG-—=—===———=—== CEETIGw RS i i CAACTGCATTTTGGAAAGGGCACCCAGCTGACAGTGCTTG
Y Y C F G E G
TATTACTGTGCTGAAAGTGAAA TTTTATCAATACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG
TATTACTGTGCTGAAAGTGAA--CAGGCGCCGCGTGGTAGTCTGGA-——— ===~ —— —— —— — e m—m——— — CAATACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG
TATTACTGTGCTGAA m———m e m == CTCEPAC=mremmemmmeer GGGGATC——=—===rr= BEC-mmmremmsee e ATACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG
Y ¥ & F G P G
TATTACTGTGCTGAAAGTGAAA ATACATATGAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
TATTACTGTGCTGAAAGTGAA————— GCCECORATNGCE T (5 e a0 2 o o o oo e 5 5, 5 50 1 0 G o o TGAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
TATTACTGTGCTGAARA-———————————————— L e e el GACAGG-—————————===— (ot oo lE e e L eSS S s GAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
Y Y C F G F G
TATTACTGTGCTGAAAGTGAAA ACCAACACTAAGGTGATTTTTGGTTTTGGCACAAAAGTTACAGTGATGG
TATTACTGTGCTGAA-——=—==—===—====== (S C G i oo o ot o e CAGGGGA-—=———— GGAACGTCTCGT~---ACCAACACTAAGGTGATTTTTGGTTTTGGCACAAAAGTTACAGTGATGG
Y F C F G T G
TATTTCTGT AATAATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTTCTGT GCCAGCACCAGGGGC-——————————r——=———re—m——— CAGGGGATC----GTCGTGTCACGAGGG——————— GAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTTCTGT GCCAGCAGTGCGCCCGGACGTCTCGGAG— el -ATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTTCTGT GCCAGCAGACCGAAAAAAC CTCG-- —ATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTTCTGT GCCAGCAGTTTGAAC——————————————————————————— ATGAAAAACCGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTTCTGET GCCCAGCAGTTTINCRR i e s i s e i 2 ol o S i i ATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTTCTGT GCCAGCAGTT--————-—-—-—-—-—-——-———-———————————-CAGGGGATC-—-——-—————-CC————————————————— AAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTTCTGT GCCAGCAGCGGCGC TGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
X P & F G P G
TATTTCTGT ATACATATGAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
TATTTCTGT GCCAGCAGTCA——————————— s === GGACAGG—— ——— == === = ATARGA — i i GAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
TATTTCTGT GCCAGCAGTTTGATAC ATATGAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
F G T G
Y Y C AATAATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTACTGT GCTGAAAGTGAGGCCC === = e GGGATC========= GAACG—=====——— AATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
TATTACTET GETGAr—— e e T T T ACAGGGGATC——————— ECCCCGGEG——————— AATGAAAAACTGTTCTTTGGCACTGGGACAAAACTCACTGTCATAG
F G K G
Y Y C CAATCTCAACAACTGCATTTTGGAAAGGGCACCCAGCTGACAGTGCTTG
TATTACTGT GCTGAAAGACGAA—=—————————————————————— GGACAGGG============== AGG————=== CAATCTCAACAACTGCATTTTGGAAAGGGCACCCAGCTGACAGTGCTTG
F G E G
Y Y C TTTTATCAATACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG
TATTACTGT GCTGAAAGTGAAATTGAGGGC————~—————————= GERCH ——— i i s CEE= CAATACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG
F G P G
Y ¥ € ATACATATGAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
TATTACTGT GCTGAACCTTCCCCGGTGGGGCCGAAC—======= GGGACAGGGGATC========== REAT= s et i) ATGAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
TATTACTGT GCTGAAAGTGAAGGACCCCACTTGTCCC TTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG

Jp2.2

Jp2.3

Jp2.1

Jpl.1

Jel.2

Jp2.1

Jp1.2

2.2

Jp2.3

Jp2.1

24
30
=29
39

42
30

39
24

27
18

39

42
33
36
33
27
21
30

24
36

33
30

33

33

45
24



Vg3.7-1(1)

Veg3.7-2(2)

Vs3.7-3(2)

F G F G

¥ ¥ € ACCAACACTAAGGTGATTTTTGGTTTTGGCACAAAAGTTACAGTGATGG

TATTACTGT GCTGAAATACTTCC-—-——————————————————— GGGACAGG-———————————— ACGGCG—————————— ACACTAAGGTGATTTTTGGTTTTGGCACAAAAGTTACAGTGATGG
F G P G

Y ¥ C ATACATATGAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG

TATTACTGET GCTGARAAGT-r———ro—me—ssscsmssseessse GGGACAGGGGAT ~~~—===m=me, ATCmmmm s e e s e GAGGTTGAGTTTGGTCCTGGGACCCACATAACAGTACTAG
F G E G

Y ¥ € TTTTATCAATACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG

TATTRETGT GETEAARGTEARTAICGEEE G i e e e s e e o e S TTATCAATACCCAGTATTTTGGAGAAGGAACAAAAATAACAGTTCTGG

Je1.1

Je2.1

J,2.3

33

24

27



CDR3 (nt)
Y Y C F G T G
: TACTACTGTGCTTACTGGGACTCT TCT 'TACAA TTTGGCACCGGTACAAAGCTCATCGTGTCAG J,3
TACTACTGTGCTTACTGGGACTCT— CTGGTTATTACTACAAAGTGTTTGGCACCGGTACAARRGCTCATCGTGTCAG 30
TACTACTGTGCTTACTGGGAC--—— GTGTTTGGCACCGGTACARRGCTCATCGTGTCAG 9
TACTACTGTGCTTACTGGGAC ————————————————— CORA-———————— TCTGGTTATTACTACAAAGTGTTTGGCACCGGTACARAGCTCATCGTGTCAG 27
Y ¥ C F G T G
: TACTACTGTGCTTACTGGGACTCT GACCACATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG  J,1
TACTACTGTGCTTACTGGGAC---— ATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG 21
TACTACTGTGCTTACTGGGACTCT - ~TGGATTAAATACTTCGGTACAGGAACTARGCTAATTATCTCCG 21
TACTACTGTGCTTACTGGGACTCT -~ GGATTAARTACTTCGGTACAGGAACTAAGCTAATTATCTCCG 21
: TACTACTGTGCTTACTGGGACTCT-- -GACCACATGGATTAAATACTTCGGTACAGGAACTAAGCTARATTATCTCCG 33
Y Y C F G T G
: TACTACTGTGCTTACTGGGACTCT GGCAATCTGGTCTTTGGCACAGGCACTAAACTCATCGTTTCCA  J.4 (J,5)
TACTACTGTGCTTACTGGGACTCT == === ========, ATCGTTG=================—====- TGGTCTTTGGCACAGGCACTAAACTCATCGTTTCCA 18
¢ TACTACTGTGCT TACTGGGACT CT == === == === == e e e e e CTGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA 12
Y Y C F G T G
v,l.2 TACTACTGTGCCTACTGGGACTCT TCTGGTTATTACTACAAAGTGTTTGGCACCGGTACAAAGCTCATCGTGTCAG J,3
vai.2 TACTACTGTGCCTACTGGGA ~TCTGGTTATTACTACARAGTGTTTGGCACCGGTACAAAGCTCATCGTGTCAG 18
v,1.2 TACTACTGTGCCTACTGGGACTCT— ~GGTTATTACTACAARGTGTTTGGCACCGGTACAAAGCTCATCGTGTCAG 24
v,1l.2 TACTACTGTGCCTACTGGGACTCT-- =-AGAGGTGCCTC-- TTACTACAARGTGTTTGGCACCGGTACAARGCTCATCGTGTCAG 30
Y Y C F G T G
v,ii.2 : TACTACTGTGCCTACTGGGACTCT GACCACATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG J,1
V,1.2-2 : TACTACTGTGCCTACTGGGACTC-==—===========— CBmm—mmmmmmmmm oo CATGGATTAARTACTTCGGTACAGGAACTAAGCTAATTATCTCCG 21
Y Y C F G T G
: TACTACTGTGCCTACTGGGACTCT GGCAATCTGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA  J,4(J,5)
TACTACTGTGCCTACTGGGACTCT - -GGCAATCTGGTCTTTGGCACAGGCACTAARCTCATCGTTTCCA (%) 24
TACTACTGTGCCTACTGGGACTC-~ ----AATCTGGTCTTTGGCACAGGCACTAAACTCATCGTTTCCA 18
Y Y C F G T G
v,1.3p : TACTACTGTGCCTACTGGGACTCT TCT CTACAA, TTTGGCACCGGTACAAAGCTCATCGTGTCAG J,3
V,1.3-2 : TACTACTGTGCCTACTGGGA- TGGTTATTACTACAARGTGTTTGGCACCGGTACARAGCTCATCGTGTCAG 21
V,1.3-4 : TACTACTGIGCCTAC GTGTTTGGCACCGGTACARAGCTCATCGTGTCAG 6
Y ¥y C F G T G
: TACTACTGTGCCTACTGGGACTCT GGCAATCTGGTCTTTGGCACAGGCACTAARACTCATCGTTTCCA  J.4 (J,5)
TACTACTGTGCCTACTGGGACT ~GGCAATCTGGTCTT TGGCACAGGCACTAAACTCATCGTTTCCA 21
: TACTACTGTGCCTACTGGGAC- -ATCTGGTCTTTGGCACAGGCACTAARCTCATCGTTTCCA 21
: TACTACTGTGCCTACTGGG- - = —=—=—=========——=GGAC-—===——=—--——ooooooooo TCTGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA 12
Y Y C F G T G
vl TACTACTGTGCCTACTGGGACTCT TCTGGTTATTACTACAAAGTGTTTGGCACCGGTACAAAGCTCATCGTGTCAG  J,3
v,1. TACTACTGTGCCTACTGGGACTCT - —-TTACTACAAAGTGTTTGGCACCGGTACAAAGCTCATCGTGTCAG 24
vl TACTACTGTGCCTACTGGGAC- -ATTACTACAAAGTGTTTGGCACCGGTACAAAGCTCATCGTGTCAG 21
v,1 TACTACTGTGCCTACTGGGACTCT - CTGGTTATTACTACAAAGTGTTTGGCACCGGTACARAGCTCATCGTGTCAG 30
Y Y C F G T G
v,1. TACTACTGTGCCTACTGGGACTCT GACCACATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG  J,1
v,1 TACTACTGTGCCTACTGGGACT ----—-=---==-=-=—==GG--—===-====—=—=————- TGGATTAAATACTTCGGTACAGGRACTAAGCTARTTATCTCCG 18
v,1 TACTACTGTGCCTACTGGGACTC-— ATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG 18
v,1 : TACTACTGTGCCTACTGGGACTCT— --GGATTAARTACTTCGGTACAGGAACTAAGCTAATTATCTCCG 21
Y Y C F G T G
TACTACTGTGCCTACTGGGACTCT GGCAATCTGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA  J,4 (J,5)
TACTACTGTGCCTACT GG === == == === === e m e — e GCAATCTGGTCTTTGGCACAGGCACTAAACTCATCGTTTCCA  (*) 12
Y Y C F G T G
V,1.5p : TACTACTGTGCCTACTGGGACTCT TCTGGTTATTACTACAAAGTGTTTGGCACCGGTACAAAGCTCATCGTGTCAG J,3
V,1.5p-2: TACTACTGTGCCTACTGGGACTCT—=—============— Cmmmmmm oo GTTATTACTACAAAGTGTTTGGCACCGGTACARAGCTCATCGTGTCAG  (*) 24
Y oY c F G T G
V,1.5p : TACTACTGTGCCTACTGGGACTCT GACCACATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG J,1
V,1.5p-3: TACTACTGTGCCTACTG-——==———=—————————o—oo CGmmmmmmmmmm oo ATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG  (*) 14
Y Y C F G T G
Vv,2.1 : TACTACTGCGCCTACTGGGACCCT GACCACATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG J,1
v,2.1-1 TACTACTGCGCCTACTGGGAC---— -ACATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG 18
v,2.1-2 : TACTACTGCGCCTACTGGGACCCT- ---ATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG 27
Y Y C F G T G
: TACTACTGTGCGTACTGGTATTCATATCAAGGCAT GGATGCTGATGTTAARATATTTGGAACTGGAACTARGCTTATTGTTTCAG  J,2
TACTACTGTGCGTACTGGTATTCATATCARGGCAT ———- -~ L e P L GATGTTARRATATTTGGAACTGGAACTARGCTTATTGTTTCAG 30
TACTACTGTGCGTACTGGTATTCATATCA-—————————— GCG——————m—mm—m TGTTAARATATTTGGAACTGGAACTAAGCTTATTGTTTCAG 24
Y Y C F G T G
TACTACTGTGCGTACTGGTATTCATATCAAGGCAT TCTGGTTATTACTACAAAGTGTTTGGCACCGGTACARAGCTCATCGTGTCAG J,3
TACTACTGTGCGTACTGGTATTCATATCAAGGCAT TATTACTACAAAGTGTT TGGCACCGGTACAAAGCTCATCGTGTCAG 33
: TACTACTGTGCGTACTGGTATTCATATC-==-=== TTACTACAAAGTGTTTGGCACCGGTACAARGCTCATCGTGTCAG 30
TACTACTGTGCGTACTGGTATTCATATCA TTACTACAARGTGTTTGGCACCGGTACARAGCTCATCGTGTCAG 24
TACTACTGTGCGTACTGGTATTCATATC- ~TACTACAARGTGTTTGGCACCGGTACARAGCTCATCGTGTCAG 30
TACTACTGTGCGTACTGGTATTCATATCAAGG -~ ~TCTGGTTATTACTACAARGTGT T TGGCACCGGTACARAGCTCATCGTGTCAG 39

: TACTACTGTGCGTACTGGTATTCATATCAAGGCAT---CCGGCTC---—~----~ GGTTATTACTACAAAGTGTT TGGCACCGGTACARAGCTCATCGTGTCAG 42
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TACTACTGTGCGTACTGGTATTCATATCAAGGCAT GACCAC
TACTACTGTGCGTACTGGTATTCATATCAAGGCAT
TACTACTGTGCGTACTGGT-—-———— --CAGG
TACTACTGTGCGTACTGGTATTCATATCAAGGCAT -~ ~~-ACAG!
TACTACTGTGCGTACTGGTATTCAT - —————-————=——————
TACTACTGTGCGTACTGGTATTCAT-

F G T G
TTCGGTACAGGAACTAAGCTAATTATCTCCG
—-ATGGATTARATACTTCGGTACAGGAACTAAGCTAATTATCTCCG
-ATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG
~ACATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG
GGATTAAATACTTCGGTACAGGARCTARGCTAATTATCTCCG
—---CGGGTTC-——-———~ GACCACATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG

: TACTACTGTGCGTACTGGT-- CCCCGACATCACAAGGGC ~GGATTARATACTTCGGTACAGGAACTARGCTAATTATCTCCG
¢ TACTACTGTGCGTACTGGTATTCATATCAAGGC- ~CATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG
TACTACTGTGCGTACTGGT -—CATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG

: TACTACTGTGCGTACTGGTATTCATATCAAGGCAT
TACTACTGTGCGTACTGGTATTCATATCA -—-Ch-

: TACTACTGTGCCTACTGGCAGTCT
: TACTACTGTGCCTACTGGCAGTC: -=-GCGAC -
TACTACTGTGCCTACTGGCAGTCT-- -GARGAA
TACTACTGTGCCTACTGGCAGTC

Y Y C

Y Y C

TACTACTGTGCCTACTGGCAGTCT
TACTACTGTGCCTACTGGCAGTCT ————===========—===

F G T G
GGCAATCTGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA
GCAATCTGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA

G T G
GGATGCTGATGT TAARATATT TGGAACTGGAACTAAGCTTATTGTTTCAG
ATGTTARAATATTTGGAACTGGAACTAAGCTTATTGTTTCAG
GCTGATGTTAARATATTTGGAACTGGAACTAAGCTTATTGTTTCAG
~---GATGTTAARATATTTGGAACTGGAACTAAGCTTATTGTTTCAG

F G T G
GACCACATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG
GACCACATGGATTRAAATACTTCGGTACAGGARCTARGCTAATTATCTCCG

: TACTACTGTGCCTACTGGCAGTCT -ABCGAC-————-—————— == TGGATTAAATACTTCGGTACAGGAACTARGCTAATTATCTCCG
TACTACTGTGCCTACTGGCA ~ATCGAC --CCACATGGATTARATACTTCGGTACAGGAACTAAGCTAATTATCTCCG
Y ¥ C F G T G
TACTACTGTGCCTACTGGCAGTCT GGCAATCTGGTCTTTGGCACAGGCACTAAACTCATCGTTTCCA

1 TACTACTGTGCCTACTGGCAG -CCAATCG-————————-—————————, ATCTGGTCTTTGGCACAGGCACTAAACTCATCGTTTCCA
Y Y C F G T G

: TATTACTGTGCTTACTGGGAGAG
TATTACTGTGCTTACTGGGAG! --TCCA
TATTACTGTGCTTACTGG

Y Y C

TATTACTGTGCTTACTGGGAGAG

GGATGCTGATGTTAARATATTTGGAACTGGAACTAAGCTTATTGTTTCAG
—CTGATGTTAAAATATTTGGAACTGGAACTAAGCTTATTGTTTCAG
—---ATGTTAAAATATTTGGAACTGGAACTAAGCTTATTGTTTCAG

F G T G
GACCACATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG

TATTACTGTGCTTACT! A --GTCC --CCACATGGATTARATACTTCGGTACAGGAACTARGCTAATTATCTCCG
Y Y C F G T G
TATTACTGTGCTTACTGGGAGAG TCTGGT 'TAC. 'GTTTGGCACCGGTACAAAGCTCATCGTGTCAG

: TATTACTGTGCTTACTGGGAGAG-——-————-——~ GCGTATTCGTCGT-———-—————-——————— AAAGTGTTTGGCACCGGTACAAAGCTCATCGTGTCAG
Y G T G

v,1.6-12:

TATTACTGTGCTTACTGGGAGAG

GGCAATCTGGTCTTTGGCACAGGCACTAAACTCATCGTTTCCA

: TATTACTGTGCTTAC------ --GCAT TGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA
: TATTACTGTGCTTACTGGGAGA----— ---AGG TGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA
TATTACTGTGCTTACT —=========== === === CGCAGCG============== TCTTTGGCACAGGCACTAARACTCATCGTTTCCA
F G T G
Y Y C GGCAATCTGGTCTTTGGCACAGGCACTAAACTCATCGTTTCCA
TACTACTGT GCCTCCTGR- TTTGGCACAGGCACTAAACTCATCGTTTCCA
TACTACTGT GCCTACTGGGACTTTCTCACG GGCAATCTGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA
TACTACTGT GCCTACTGGGACTCTATCGT CAATCTGGTCTTTGGCACAGGCACTAAACTCATCGTTTCCA
TACTACTGT GCCTACTGGGACTCG - - GGCAATCTGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA
TACTACTGT GCCTACTGGGACTCCGCGC ATCTGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA
TACTACTGT GCCTACTGGGACTCGAG--=======—=——=— === === ———————————————— TCTGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA
TACTACTGT GCCTACTGGGCCGACTC ARTCTGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA
TACTACTGT GCCTACTGGGACACC GCAATCTGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA
TACTACTGT GCCTACTGGGACTCTCGCA GCAATCTGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA
F G T G
Y Y C TCTGGTTATTACTACAAAGTGTTTGGCACCGGTACAAAGCTCATCGTGTCAG
TACTACTGT GCCTACTGGGACCGCGTACATCTA----————-———=——= TCTGGTTATTACTACAAAGTGTTTGGCACCGGTACAAAGCTCATCGTGTCAG
TACTACTGT GCCTACTGGGACTCTAGGCCGG— --CTGGTTATTACTACAARAGTGTTTGGCACCGGTACAAAGCTCATCGTGTCAG
TACTACTGT GCCTACTGGGAC: ~TCTGGTTATTACTACAARGTGTTTGGCACCGGTACAARAGCTCATCGTGTCAG
TACTACTGT GCCTACTGGGACTCGTCG TACTACAAAGTGTTTGGCACCGGTACARAGCTCATCGTGTCAG
TACTACTGT GCCTACTATCGCACA - - TATTACTACARAGTGTTTGGCACCGGTACAAAGCTCATCGTGTCAG
: TACTACTGT GCCTACTGGGACTCTGAGAGTGGA-- TACTACARAGTGTTTGGCACCGGTACAARRGCTCATCGTGTCAG
G T G
Y ¥ C GACCACATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG
TACTACTGT GCCTACTGGGACTCTAGTGGGGTGG- ~CCACATGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG
TACTACTGT TGGATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG
TACTACTGT GCCTACTGGGACTCGTC ACCACATGGATTARATACTTCGGTACAGGAACTAAGCTAATTATCTCCG
TACTACTGT GCCTACTGGGACTCGA- GATTAAATACTTCGGTACAGGAACTAAGCTAATTATCTCCG
F G T G
Y ¥ C GGATGCTGATGTTAARATATTTGGAACTGGAACTAAGCTTATTGTTTCAG
TACTACTGT GCCTACTGGGACTCCCCCCCCATTCA-———————————————| GGATGCTGATGTTARAATATTTGGAACTGGAACTAAGCTTATTGTTTCAG
F G T G
Y Y C GACCACATGGA TTCGGTACAGGAACTAAGC! TCCG
¢ TACTACTGT GCARCGTTGGTATTATTATCAAGGCCGTGG================ CACATGGATTARATACTTCGGTACAGGAACTAAGCTAATTATCTCCG
F G T G
Y ¥ C TCTGGTTATTACTACAAAGTGTTTGGCACCGGTACAAAGCTCATCGTGTCAG
TACTACTGT GCACGTTGGTATTATTATCAAGGCATAGAGGGAGGA----TCTGGTTATTACTACARAGTGTTTGGCACCGGTACAARAGCTCATCGTGTCAG
TACTACTGT GCACGTTGGCATTATTATCAAGGCGAC- TCTGGTTATTACTACAARGTGTTTGGCACCGGTACARAGCTCATCGTGTCAG
: TACTACTGT GCACGTTGGTATTATTATCAAAGGACC TTTGGCACCGGTACAAAGCTCATCGTGTCAG
TACTACTGT GCCTACTGGGACTTC - ====--ARTTACTACARAGTGTTTGGCACCGGTACRAARGCTCATCGTGTCAG
TACTACTGT GCACGTTGGTATTATTATCAAGGCACCCGA-=-======== TCTGGTTATTACTACAARGTGTTTGGCACCGGTACARAGCTCATCGTGTCAG

J1

3,4(3,5)

J1
)

3,4(3,5)

J.2

a1

3,4(3,5)

3,4(3,5)

(*)

3,3

31

24

21
27
24

25
24
27

28

21
21

24

24

24
21
18
18
15
18
18
21

36

24
21

27

33

27
18

36

36

48
39
18

42
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: TACTACTGT
: TACTACTGT
: TACTACTGT

TACTACTGT
: TACTACTGT
TACTACTGT
: TACTACTGT
: TACTACTGT

TACTACTGT

: TACTACTGT

Y Y C

: TACTACTGT

TACTACTGT
: TACTACTGT
: TACTACTGT

F G T G
GGCAATCTGGTCTTTGGCACAGGCACTAARACTCATCGTTTCCA
ATCTGGTCTTTGGCACAGGCACTAAACTCATCGTTTCCA
———AATCTGGTCTTTGGCACAGGCACTAAACTCATCGTTTCCA
GGCAATCTGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA

GCACGTTGGCTAT---~-
GCACGTTGGTATTATTATCAAGGTCTCCGA—
GCACGTTGGTATTATTATCAAGGCGAC---~

GCACGTTGGTATTATTATCAAGGCCGT - == == ========———————— GGCAATCTGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA
GCACGTTGGTATTATT- ATCTGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA
GCACGTTGGTATTATTATCGGCACAC--—=-===========—=—————— GGCAATCTGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA

GCACGTTGGTATTATTATCAA:
GCACGTTGGTATTATTATCAAGTCCCTCGC
GCACGTTGGTATTATTATCGGAGGAGCAATCTGGC-~
GCACGTTGCTCCTTC--

AATCTGGTCTTTGGCACAGGCACTAARACTCATCGTTTCCA
~CAATCTGGTCTTTGGCACAGGCACTARACTCATCGTTTCCA
‘TTTGGCACAGGCACTARACTCATCGTTTCCA
———GGCACAGGCACTARACTCATCGTTTCCA

F G T G
GGATGCTGATGTTARAATATTTGGAACTGGAACTAAGCTTATTGTTTCAG
—GCTGATGTTARAATATTTGGAACTGGAACTARGCTTATTGTTTCAG
GCACGTTGGTATTATTATCAAGGCA-— -ATGCTGATGTTAAAATATTTGGAACTGGAACTAAGCT TATTGTTTCAG
GCACGTTGGTATTATTATCAAGAGCC— GATGTTAARATATTTGGAACTGGAACTAAGCTTATTGTTTCAG
GCACGTTGGTATTATTATCAAGGCATTGACGGGT —— = === ===~~~ CTGATGTTAARATATTTGGAACTGGAACTARGCTTATTGTTTCAG

GCACGTTGGTATTATTATCAAGGCTCC

7,4(3,5)

*)

7,2

)

12
30

30
15
29
24

27

33
33
29
39
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TACTTCTGTGCCAGACAG TTGAGAACTTGGAGTAG GAAACAGACAAGCTTGTATTTGGAAGTGGGATTGCTTTCTCAGTTGAACCAA
: TACTTCTGTGCCAGACAG———————=— CT-————————~— AGAACTTGGAGTAG————— CATCGG———————— CAGACAAGCTTGTATTTGGAAGTGGGATTGCTTTCTCAGTTGAACCAA
: TACTTCTGTGCCAGACAG-——=————=——=——————————————— CTTGGAGTA--AGCCCGCCTAAGA--AAACAGACAAGCTTGTATTTGGAAGTGGGATTGCTTTCTCAGTTGAACCAA
: TACTTCTGTGCCAGACAG———————— cCGG——————————————— GGAGTAG————— CCGGGEG————————— AGACAAGCTTGTATTTGGAAGTGGGATTGCTTCCTCAGTTGAACCAA

TACTTCTGTGCCAGACAG———————— g-----———— AGAACTTGGAGTAG————— CTTCG—===—=——— ACAGACAAGCTTGTATTTGGAAGTGGGATTGCTTTCTCAGTTGAACCAA

TACTTCTGTGCCAGACAG—=——————— CAA-——=—=—=— TTGAGAACTTGGAGTAG———=———— g ACAGACAAGCTTGTATTTGGAAGTGGGATTGCTTTCTCAGTTGAACCAA
: TACTTCTGTGCCAGA——————————————————————— —— — ACTTGGAGTA——f————————————————— ACAGACAAGCTTGTATTTGGAAGTGGGATTGCTTTCTCAGTTGAACCAA
: TACTTCTGTGCCAGACAG————-— CATGGGCTAG-—-—--GAGAACTTGGAGTAG——————— C———————- AACAGACAAGCTTGTATTTGGAAGTGGGATTGCTTTCTCAGTTGAACCAA
: TACTTCTGTGCCAGACAG————————— B ————————— AACTTGGAGTA——————— CCG—————— GAAACAGACAAGCTTGTATTTGGAAGTGGGATTGCTTTCTCAGTTGAACCAA
: TACTTCTGTGCCAGACAG———————— crT—————————- AGAACTTGGAGTAG————— CATCGG———————— CAGACAAGCTTGTATTTGGAAGTGGGATTGCTTTCTCAGTTGAACCAA
: TACTTCTGTGCCAGACAG-——-CATGGGCTAGGT————— GAACTTGGAGTAG——————— T————— AACAGACAAGCTTGTATTTGGAAGTGGGATTGCTTTCTCAGTTGAACCAA
: TACTTCTGTGCCGGACAG————— CATGGGCTAG———--GAGAACTTGGAGTAG—————— er——————————, ACAGACAAGCTTGTATTTGGAAGTGGGATTGCTTTCTCAGTTGAACCAA
: TACTTCTGTGCCAGACAG———-CATGGGCTAGGT————— GAACTTGGAGTA-———————————————— GAANACAGACAAGCTTGTATTTGGAAGTGGGATTGCTTTCTCAGTTGAACCAA
: TACTTCTGTGCCAGACAG—-———-CATGGGCTAGGT————— GAACTTGGAGTAG—————— CT—-————————= ACAGACAAGCTTGTATTTGGAAGTGGGATTGCCTTCTCAGTTGAACCAA
: TACTTCTGTGCCAGACAG————— CATGGGCTAG——-——-GAGAACTTGGAGTAG—————— g————————- AACAGACAAGCTTGTATTTGGAAGTGGGATTGCTTTCTCAGTTGAACCAA
: TACTTCTGTGCCAGACAG—-———————— cC——————- TGAGAACTTGG-—————————————————————— ACAGACAAGCTTGTATTTGGAAGTGGGATTGCTTTCTCAGTTGAACCAA
: TACTTCTGTGCCAGACAG-——————— CA-—————— TTGAGAACTTGGAGTAG——--CGCGCGT———————— CAGACAAGCTTGTATTTGGAAGTGGGATTGCTTTCTCAGTTGAACCAA

CDR3

(nt)

Supplementary Figure S5 Combinatorial and junctional diversity of duck TCR genes expressed in the thymus, TCRa (A), TCRS (B),

TCRP (C), TCRy (D) and TCR&2 (E). The nucleotide sequences of the V(D)J junctions of all unique TCR clones are shown. The germline

sequences of the 3’-end of the V, D and J segments are shown above the cDNA clones and in bold. Conserved sequences of the germline V and J

segments are underlined. Nucleotides shaded in the junctions are putative P nucleotides. Gaps are indicated by dashes. The CDR3 is defined as

the region between the J region—encoded FGXG motif and the nearest preceding V region—encoded cysteine, as described in the IMGT unique

numbering for V-DOMAIN. The number on the right-hand side of each cDNA clone indicates the nucleotide length of the CDR3 region. The

asterisk indicates nonfunctional transcripts.
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Supplementary Figure S6 CDR3 length distributions of duck TCR cDNA clones, TCRa. (A), TCR3 (B), TCRp (C) and TCRy (D). The

x-axis shows the amino-acid length of CDR3, and the y-axis indicates the percentages of CDR3 sequences with the indicated lengths.



Supplementary Table S1 Primer Sequences

Name Sequence Purpose

TRBF 5’-CAGATGGGTCTCCCGTAGAA-3’ i

BAC screening for TCRp locus
TRBR 5’-CCCACCACTGTGAATGTGAG-3’
TRGF 5’-ATGGTCTGGTGGCAGTAAGG-3’ .

BAC screening for TCRy locus
TRGR 5’- TGGCCATGGATTGTTCTGTA-3’
TRAF 5’-CAAATATGCAGCCTTGCTGA-3’ .

BAC screening for TCRov/d locus
TRAR 5’-TTCCTCCTTCCTCTCCCAAT-3’
TRAF2 5’-GGGATGCACTTCAACCAGAT-3’ i

BAC screening for the overlap clone
TRAR2 5’-CCCTGTGCAAACCCTAGAAA-3’
TRD2F 5’-GCAGGCATTTCTTTCTCTCG-3’ i

BAC screening for TCR32 locus
TRD2R 5’-ACCCAAATTGTCTGCACTCC-3’
Notl-d(T);s 5’-AACTGGAAGAATTCGCGGCCGCAGGAATTTTTTTTTTTTTTITTTT-3’
RT-P1 5’-AACTGGAAGAATTCGCGGCC-3’ -
RT-P2 5’-AAGAATTCGCGGCCGCAGGAA-3’ -
Cb3F1 5’-CCCCGACACCCTCAATTTAG-3’ 3’RACE for CB (1* round RCR)
Cb3F2 5’-AAGGGGTGGGTACAGATGAG-3’ 3’RACE for Cj (nested RCR)
Cg3F1 5’-TCTGCATTGTCATTTTAAAG-3’ 3’RACE for Cy (1* round RCR)
Cg3F2 5’-GAGCGGATGTTCTACATTTC-3’ 3’RACE for Cy (nested RCR)
Ca3F1l 5’-CACCACGGAGCTGAACACTG-3’ 3’RACE for Ca (1% round RCR)
Ca3F2 5’-CTGACAGCGCCTTGTTCTTC-3’ 3’RACE for Ca (nested RCR)
Cd3F1 5’-CTTGTTTGGCAAGGAACTTC-3’ 3’RACE for C§ (1* round RCR)
Cd3F2 5’-TTTGCAACACCACAGACATC-3’ 3’RACE for C8 (nested RCR)
C2d3F1 5’-TGGAGAAGCCTGCAATGTTC-3’ 3’RACE for C82 (1" round RCR)
C2d3F2 5’-TTTGCTGCAGCCCCTGAAGG-3’ 3’RACE for C82 (nested RCR)




Blgspl

5’-CTTTCCCACAGAGAATAAG-3’

5’RACE for TCRpB1 (reverse transcription)

B2gspl 5’-CAAAATGAGCATGATGTACA-3’ 5’RACE for TCRB2 (reverse transcription)
Bgsp2 5’-TCGACTGGTCAGTGAATAAG-3’ 5’RACE for both TCRB1 and B2 (1* round RCR)
Bgsp3 5’-TGTGGAAGTCTCATCTGTAC-3’ 5’RACE for both TCRB1 and 32 (nested RCR)
Ggspl 5’-TGGGGAGTTTAAAATTCTC-3’ 5’RACE for TCRy (reverse transcription)
Ggsp2 5’-GTGCTGACTGAGTACTTATC-3’ 5’RACE for TCRy (1* round RCR)
Ggsp3 5’-TGCAGGATTTCAGAGTTCTC-3’ 5’RACE for TCRy (nested RCR)
Agspl 5’-CCCAGCTGTGTGAAAGACAG-3’ 5’RACE for TCRa (reverse transcription)
Agsp2 5’-ATCCCTGTTACACAGACAGT-3’ 5’RACE for TCRa. (1¥ round RCR)
Agsp3 5’-TGCTTCCTGTTTATTCTCAG-3’ 5’RACE for TCRa (nested RCR)
Dgspl 5’-TGGCTGGAAAATTTTTGTTC-3’ 5’RACE for TCR& (reverse transcription)
Dgsp2 5’-CACATTCACCACTTTAATAG-3’ 5’RACE for TCRS (1% round RCR)
Dgsp3 5’-GTCCCCTCTGATGTCATAAC-3’ 5’RACE for TCR& (nested RCR)
CbpF 5’-TTTTCCCCATCAAAGCAAGA-3’ .

Southern blotting probe for C
CbpR 5’-AGCATCACCATAGATGAATC-3’
Vb3pF 5’-AACAGTCGCCAGACACAGTC-3’ .

Southern blotting probe for VBIII
Vb3pR 5’-GCACTTTCAGCACAGTAATA-3’
Vb2pF 5’-AATCACCAGGCACAGTTGTC-3’ .

Southern blotting probe for VBII
Vb2pR 5’-GTGCCTGAGTCATTAAGTAG-3’
CgpF 5’-GCAGACGAAGCATAAAGATC-3’ .

Southern blotting probe for Cy
CgpR 5’-ATGGGGAGTTTAAAATTCTC-3’
VglpF 5’-ACACGTCTGCAATGTCATTT-3’ .

Southern blotting probe for VyI
VglpR 5’-GTAGGCACAGTAGTAGATAG-3’
Vg6pF 5’-TGCGCGGATCGACTGCCACT-3’

Vg6pR

5’-CCCAGTAAGCACAGTAATAG-3’

Southern blotting probe for VyVI




CapF

5’-CAGGCTGACCACTAAAGATG-3’

Southern blotting probe for Ca.

CapR 5’-CATCCCTGTTACACAGACAG-3’
ValpF 5’-TCACCCAGGAAGAAGGACAAG-3’ .
Southern blotting probe for Val
ValpR 5’-GTACAAGGCGCTGTCAGAAAG-3’
Va3pF 5’-CAGCCTTGTTGGCACTGTCAG-3’ .
Southern blotting probe for Valll
Va3pR 5’-GAGAAGCACCTGGGAGTTCTC-3’
CdpF 5’-CTGGCCCAGAAGTTGTTCTG-3’ .
Southern blotting probe for Co
CdpR 5’-CCACCACCTTTTCTGATGAC-3’
Vd2pF 5’-GGCAGGCGTTTGGGCTCAGAG-3’ Southern blotti be for V3T
outhern blotting probe for
Vd2pR 5-GAGCTCAGGGACAGAGAAGAC-3’ gp
Vd5pF 5’-CGCAGCCAAGGATTGTGGAG-3’ Southern blott be for V5V
outhern blotting probe for
Vd5pR 5-GCCATGCAAAAGCAGAAATG-3’ gp
D2cpF 5’-CCAAGCAGACAAGAATATTC-3’ Southern blott be for C52
outhern blotting probe fo
D2cpR 5’-TTGCAAACTTTCACTGTCAC-3’ . ngpr '
D2vpF 5’-TTTGCTGCAGCCCCTGAAGG-3’ )
Southern blotting probe for VHS
D2vpR 5’-TCCAAGTTCTCAATCTTTAG-3’
EFlalF 5’-GAGCCACCTTACAGCCAGAAGAGATA-3 L i
Quantitative real-time PCR for EFlal
EFlalR 5’-GATTGGCACAAAAGCTACAGTGTCTG-3’
TRAQF 5’-CCTTCGGTCTACAGGCTGAC-3’ . .
Quantitative real-time PCR for TCRa
TRAQR 5’-TGTTTCCACCTCCACAACAG-3’
TRBgF 5’-AAGAGCAAAGCCACACTGGT-3’ L .
Quantitative real-time PCR for TCRf
TRBgR 5’-CCCTTCTGTCCTCTCAGCAC-3’
TRGqF 5’-CTGGAAACAGCACCGTTTTT-3 L .
Quantitative real-time PCR for TCRy
TRGgR 5’-GGGAGCTTAGCTGGAGTCCT-3’

TRDgF

5’-GCAAATGTTTGCAACACCAC-3’

Quantitative real-time PCR for TCRd




TRDgR 5-TTTTTGCCAGCAGGACTCTT-3’

TRD2gF 5’-TTGGCAAGGACATTCTACCC-3’ L .

TRD2GR 5 CCCCTTTGCATCTGOTTTTAS Quantitative real-time PCR for TCR&2
TRD2VH 5’-TGGAGAAGCCTGCAATGTTC-3’

TRD2C

5’-TGGGACTCAAAGTTCTACAG-3’

Junctional diversity of TCRo2 transcripts




Supplementary Table S2 Accession numbers for sequences used in phylogenetic analyses

Figure

Accession number

Fig. 3A

Human: A22: DQ097920, A17: DQ097914, A6: X58747, A27: DQ341447, A35: DQ097935, A25: DQ097923, A30: X58768, A34: DQ097934, A10:
DQ097904, A21: U50404, A24: M17661, A20: X70305, A4l: DQ097943, A36-D7: X61070, A23-D6: D13071, A29-D5: M17664, Al.1: X04939,
Al4: S51029, A19: Z46641, A38-D8: D13074, D1: AY357942, A9.2: X57531, A40: DQ097942, A16: DQ097913, A3: X57534, A8.4: D13077, A4:
M17663, A26.1: L06886, A2: DQ097917, D2: S24406, D3: M23326

Mouse: Ad: L47342, A13: M38102, A21-D12: M94080, Al11: DQ340292, A10: X57397, A5.4: M38681, A3.1: X02967, A14.3: L77149, AT7: X56719,
Al: M22604, AvD16D: M16118, D2.2: M37280, A15-D6: M37599, A6: M34200, A12.3: M38680, A9: M33586, Al7: X60319, A2: X03760, D4:
M23545, D5: X12729

Cow: 013: D90013, 015: D90015, 012: D90012, 011: D90011, D113: D16113, D116: D16116, 014: D90014, 017: D90017, 016: D90016

Sheep: A622: M55622, D3S2: 212996, D5: 212995, A35: U78035, D2: AJ005904, D4: AJ005906, D6: AJ005908, D7: AJ809501, D1S1: 212989

Rabbit: D5: D38121, D1: D26555, A885: M12885, D4: D38120

Chicken: A2: Scaffold AADN03011072.1:23-316, Al: 27:807845-808144, D1: 27:428976-429278

Finch: 066: 27:3077771-3078064, 164: 27:3067882-3068181, 500: 27:3048926-3049222, 516: 27:3033229-3033528, 495: 27:3054225-3054501, 497:
27:3051398-3051700

Parrot: A3: AGAI01023412, Al: AGAIO01024880, A2: AGAI01025999, D5: AGAI01011509, D4: AGAI101044297, D6: AGAI01045807

Grouse: GW705681

Turkey: A03: ADDD01149483, A02: ADDD01152688, A01: ADDD01150225, D5: ADDD01052097, D4: ADDD01147795

Fig. 3B

Human: B12.1: X07224, B14: X06154, B11.3: X58797, B2: M64351, B21.1: L27608, B23: L27614, B13: U03115, B5: U03115, B9: M27380, B15:
U03115, B3.1: U07977, B7.2: UQ7975, B19: U48260, B6.9: X61447, B10.3: U17047, B25.1: L27610, B27: U66061, B24.1: L27612, B28: U08314,




B30: L06893, B20.1: X72719, B29.1: M13847, B4.3: X58812

Mouse: B16: L29434, B14: AE000664, B3: AE000663, B21: X16691, B24: M61184, B23: X59150, B26: K02548, B12: M30881, B17: AE000664, B4:
X56725, B19: AJ249821, B13.3: M15616, B10: X16694, B29: X00696, B31: X03277, B20: M11859, B30: X16695, B1: X01642

Rabbit: B8: BAA04245, B11: BAA04248, B9: BAA04246, B7S1: BAA04241, B1: AAA31472, B5: BAA04239, B10: BAA04247, B2: M13895, B6:
BAA04240

Cow: B125: PQO0061, B129: PQO065, B126: PQ0062, B122: JO0473, B123: PQ0060, B124: PQ0059

Sheep: B8S1: AAB88433, B6S1: AAB88431, B10S1: AAB88434, B1S5: AAB88425, B22S1: AAB88440, B7S1: AAB88432, B17S1: AAB88439,
B13S1: PQO068, B12S1: AAB88435, B15S1: AAB88438, B3S1: AAB88427, B2S1: AAB88426, B4S1: AAB88430

Chicken: B2: EF554773, B2S2: AAA62753, B1S1: B36198, B1: M37798

Axolotl: B3: L29423, B2: L33269, B1.1: L33258, B5: L33337, B6: L33400, B7.1: L33723, B11: AF324475, B4: L29422, B13: AF324477, B10:
AF324474, B12: AF324476, B8: L33786, B9: L33787

Frog: B1S1: U60425, B9: U60431, B2: U60427, B3: U60432, B4: U60428, B6: U60434, B8: U60435, B5: U60424, B7: U60430, B10: U75994

Fig. 3C

Human: G2: M13429, G9: M27335, G3: S60779, G4: S60780

Mouse: G6: M13338, G7: AF037352, G1: 222847, G3: AF037352, G4: M13336

Cow: G5S6: D16129, G5S16: D16133, G5S11: D16126, G5S7: D16130, G1S1: D16119, G1S3: D16131, G6: AY560834, G3S2: U73187, G3SI:
U73186, G4S1: U73188

Sheep: G5S2: 213006, G5S1: 213005, G1S1: 212998, G2S2: 213000, G2S1: 212999, G2S3: Z13001, G2S4: 213002, G6S1: 213007, G4S1: 213004,
G3S1: 213003

Opossum: G2: 6:283928450-283928153, G1.1: 6:283942345-283942040, G1.2: 6:283934927-283934623, G1.3: 6:283921739-283921428, G1.4:
6:283915397-283915042, G1.5:  6:283907901-283907590, G4:  6:283884333-283884026,  G3.1:  6:283888100-283887792,  G3.2:




6:283879394-283879086

Rabbit: G1S4: D38139, G1S1: D38135, G1S3: D38138, G1S2: D38137, G2S1: D38142

Platypus: G1.1: AAY82100, G1.2: AAY82093, G1.3: AAY82109, G3.1: AAY82120, G3.2: AAY82094, G2.3: AAY82114, G2.1: AAY82119, G2.2:
AAY82110

Chicken: G1S5: U78213, G1S4: U78212, G1S8: U78216, G1S3: U78210, G2S8: U78226, G2S7: U78225, G2S9: U78227, G3S4: U78231, G3S8:
U78235, G3S3: U78230

Frog: G1: AF440824, G13: AF440826, G8: AF440827 , G14: AF440822




Supplementary Table S3 Similarity ranges of new TRV genes identified from cDNA analysis to genomic sequences in each of the
subgroups

New genes identified from cDNA analysis Range
Val.2 87.4% ~ 96.8%
Val.3 86.8% ~ 96.5%
Val .4 87.5% ~ 96.8%
Val.5 87.5% ~ 96.9%
Va2.5 80.6% ~ 96.5%
Vo2.6 77.8% ~ 96.5%
Va2.7 78.9% ~ 95.4%
Va2.8p 79.4% ~ 91.8%
Va2.9 79.9% ~ 95.7%
Va2.10 79.2% ~ 93.3%
Va2.11 77.8% ~ 96.5%

TRAV
Va2.12 81.0% ~ 91.8%
Va2.13 79.2% ~ 96.1%
Va2.14 78.4% ~ 94.7%
Va2.15 81.2% ~ 94.7%
Va2.16 80.6% ~ 91.8%
Va2.17 81.9% ~ 96.4%
Va2.18 81.4% ~ 96.4%
Va2.19 81.6% ~ 93.3%
Va2.20 80.9% ~ 93.6%
Va3.5 81.2% ~ 94.6%
Va3.6 79.3% ~ 94.3%




Va3.7 76.4% ~ 95.3%
Va3.8 79.7% ~ 93.2%
Va3.9 78.6% ~ 95.7%
Va3.10 76.4% ~ 95.7%
Vo3.11lp 80.1% ~ 93.2%
Vo3.12 79.3% ~ 94.6%
Va3.13 79.3% ~ 96.8%
Va3.14 77.2% ~ 96.8%
Va3.15 80.6% ~ 91.8%
Va3.16 79.1% ~ 97.1%
Va3.17 80.1% ~ 95.3%
Va3.18 77.2% ~ 95.3%
Va3.19 79.3% ~ 96.8%
Va3.20 78.3% ~ 96.8%
Va3.21 80.4% ~ 96.8%
Va3.22 81.2% ~ 92.1%
Va3.23 80.1% ~ 93.9%
Va3.24 80.1% ~ 96.8%
Vo2.15 77.4% ~94.1%
Vo2.16 76.9% ~ 95.2%
Vé2.17 78.5% ~ 96.0%
TRDV

Vo2.18 75.4% ~ 89.6%
Vé2.19 76.2% ~ 93.2%

V52.20

75.1% ~ 91.8%




VB3.6 91.8% ~ 95.0%
TRBV

VB3.7 91.4% ~ 95.3%

Vvy1.6 81.0% ~ 93.3%
TRGV

Vy3.4

78.9% ~ 89.6%




