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Appendix 3 - Short RT alignment 

The amino acid sequences below were aligned using CLUSTAL X and the 
BLOSUM weight matrix as described in Chapter 2 - Materials and Methods. 
The alignment was used to construct a neighbour-joining tree, which is 
shown in FIG. 3.9. TvPol1-TvPol12 are the clones from possum genomic 
DNA (see FIG. 3.4). TvPol13 represents the clones from plasma RNA, which 
are identical over the sequence range used here {see FIG. 3.8). RV rock­
wallaby was reported by Martin et al. (1997). RV common possum, RV sfdl, 
and RV sfdll are sequences from the common brushtail possum and the 
stripe faced dunnart reported by Hemiou et al. (1998). RV koala and RV 
opossum were reported by Martin et al. (1999). Details of all other 
retroviruses are listed in Appendix 1. 
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YLHSPTICHRTVAQHLDELELPG--IQLTH 
YLHSPTICHRTVAQHLDELELPG--IQLTH 
YIHSPTICHRIVAEHLDELKLPG--VQLTH 
YIHSPTICHRIVAEHLDELKLPG--VQLTH 
DLHSPTICHRIVAEHLDKLKLAG--IQLTH 
YLYNPTICHRIVAEYLDKLKSPG--VQLTH 
YINSPALCHNLVRRDLDRLDLPQS-ITLVH 
YINSPALCHNLIQSDLDHFSLPQD-ITLVH 
MKNSPAMCQQYVAQALQPIXEKYP-AYLIH 
MKNSPTMCQQYVAQALQPIXEKYP-AYLIH 
MKNSPTMCQQYVAQVLQPIREKYPKTYLIH 
MKNSPTMCQQYAAQTLQAIREK-PKAYLTH 
MANSPTVCQMYVAAIIQPVREQFPGAMIIH 
MKNSPYICQQVVAEVIRPIRERFRDAVIIH 
MKNSPTLCQWYVQQVIRPVHERYPTVLLIH 
MANSPTICQLYVQKALEPVRKQFTSMIMIH 
MTCSPTICQLVVGQVLEPLRLKHPSLCMLH 
MANSPILCQ--VDKVLAPVRNLYPNVYMLH 
MANSPTLCQKYVATAIHKVRHAWKQMYIIH 
MANSPTLCQKFVAAAIAPVRSQWPEAYILH 
MTNSPTLCQKYVAQTIDPFRLQFPQLYIIH 
MTNSPTLCQKFVATAIAPVRQRFPQLYLVH 
MKNSPTLCQKFVDKAILTVRDKYQDSYIVH 
MLNSPTICQTFVGRALQPVREKFSDCYIIH 
FKNSPTLFDEALHRDLAPFRALNPQVVLLQ 
FKNSPTLFDEALHRDLASFRALNPQVVMLQ 
FKNSPTLFDEALHRDLADFRIQHPDLILLQ 
LKLSPTLFSDALARDLEEFRSSHPDVTLLQ 
FKNSPTLFEMQLAHILQPIRQAFPQCTILQ 
FRDSPHLFGQALGKDLRDLKLTD--SSLIQ 
FRDSPHLFGQALAKDLRDLELKG--SCLLQ 
FRDSPHLFGQALAKDLGHFSSPG--TLVLQ 
FRDNPHYFSQALSHDLLSFHSSA--SHLIQ 
FLNSPALFTADVVDLLKEIPNVQ--V---­
FLNSPGLFTGDVVDLLQGIPNVE--V---­
FIHSPTLFSQALYQSLHKIKFKISSEICI­
WKGSPAIFQSSMTKILEPFRKQNPDIVIYQ 
WKLSPAVYQFTMQKILRGWIEEHPMIQFGI 
FINSPALFERALQEPLRQVSAAFSQSLLVS 
YTESPNLFGQVLEGILEGFDPMAR-TRVLQ 
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Appendix 4 - The TvERV-K1 contiq 

The TvERV-K1 contig was assembled from the sequences of a number of 
different RT-PCR, PCR, and spPCR products, as described in Chapter 4 and 
indicated below. Also indicated below are the positions of the primers used 
to amplify and sequence the various regions of the TvERV-K1 contig, the 
arrangement of the TvERV-K1 contig ORFs, the proteins encoded by the 
TvERV-K1 contig. The table on p. 172 indicates the expected sizes (based 
on the TvERV-K1 contig sequence) of amplification products using various 
primer pairs. The sequence of the TvERV-K1 contig is listed on pp. 173-
175, and relevant regulatory regions and protein products are shown. 
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Ex ected PCR roduct sizes based on the TvERV-K1 conti se uence 
Primer vP06R TvP07R TvP08R TvP09R TvP10R TvP12R TvP13R TvP18R TvP19R TvP20R TvP21R TvP25R TvP27R 
name 
TvP01F 1340 1931 2551 3182 3245 3760 3811 6185 6845 7481 8084 8560 9236 
TvP02F 1298 1889 2509 3140 3203 3718 3769 6143 6803 7439 8042 8518 9194 

TvP03F 1253 1844 2464 3095 3158 3673 3724 6098 6758 7394 7997 8473 9149 

TvP04F 1059 1650 2270 2901 2964 3479 3530 5904 6564 7200 7803 8279 8955 

TvP05F 851 1442 2062 2693 2756 3271 3322 5696 6356 6992 7595 8071 8747 

TvP11F 49 100 2474 3134 3nO 4373 4849 5525 

TvP14F 1964 2624 3260 3863 4339 5015 

TvP15F 1376 2036 2672 3275 3751 4427 

TvP16F 909 1569 2205 2808 3284 3960 

TvP17F 347 1007 1643 2246 2722 3398 

TvP22F 341 1017 

TvP23F 182 858 

TvP24F 161 837 

TvP26F 466 

TvP28F 
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IR U3 
ro<:CGGAGACTGGAAAATCGCCTTACCCCTCCCCTCTGCCTGACCCGCGCCCCCTCCCTTCGCTAGCTTTCATTTC'l'CGC'M'AGC'l'C'l'Ci'l"l'TC=eoi-

. . . ££M!box . . . . ~ . 
AAC'l'CTCG'l"M'CTGGGATATGACGCAGGCCTGCGTCCAA'l'GCTTAGCCACCCCTCTGGGGACGTGGCATl'CTGATAACATGCTCATAAAAACCCTTACCA 

Poly(AI U3 -. R .- US • . 
GGAACAATAAAGAGAGACATTTTTTACACCAGCAGCGCGTCT~CTCTCCGTGATCCCGTTCCCGAGCCTCTI'GGCCCTTTAGAGCCATCAG 

.usg PBS . 
GTCCTCCTCGAGCCTAGCTCCCC=CCTCTCCAGCTTCGCTGACCCACGAT'l'GTGTGACCTGCCAGGTCACTTGGCGCCCAACGTGGGGCTCGA 

__ S_D__ . . 
ACGCTGGACAGGGACCCGATAGACGCCCCGA=CGGACTCCGAAAACCCCATTAAGGTAAGTGTTCGCGTCTATCGACATCATGGGATCACAACTA 

Gag> M G S Q L 

TCCAAAGAACAGGTTTTTGTTAAAGATTTAAAACAAAGCTTCAGAGAGAGAGGAATAAGGGTAAAGAAAAAGGACCTTTTAAAATTTTTTATTTTTATAG 
S K E Q V P V K D L K Q S P R E R G I R V K K K D L L K p p I p I 

ATAAGGTATGTCCCTGGTTCATTGTTAATGGTCCAGATATACATCCGGGGAAATGGTAGAAAGTAGGGAGAGATCTTAATGAGAAATTGAAACAAGAAGG 
D K V C P W P I V N G P D I H P G K W K V G R D L N E K L K Q E G 

TCCCGAGTAAGTTCCCATAAATGC=CCTCTGGACCTTAATTAATGACATTAT'l'GAGGGA'l'CAACAGGAGACATGCCCGCCAGTTACTCGTT 
P E V P I N A P S L W T L I N D I I E G S T G D K G A R Q L L V 

CAGGCGGAATCCTGTCTCGCGCCACTTTCTCGCGCTGCTTCTGCATCCTCCCTTCACGCAGAAAACTCACAAGACAAAGAGGAAGTAAAATCTCCTCCCC 
Q A E S C L A P L S R A A S A S S L H A E N S Q D K E E V K S P P 

CTATCATCATGCCCCCTACCGTCAAGTCCATTTACCCGCCACCCCCTAACCCTGTTGAAGAAACACTCACTTTCCCGGTATTCCCTACCGAGAGGAAAGT 
P I I M P P T V K S I Y P P P P N P V E E T L T P P V P P T E R K V 

CGGCATGAATACTGCCCCCGAAAACG~CCGCTCCCTGACAAGGACGCAGCCAATTTAGACGCTGAGGCTGCTGCATACAACCCTCAAGAAGTG 
G M N T A P E N E S G P L P D K D A A N L D A E A A A Y N P Q E V 

TTCGTATCCCATAATTTCTCCCCACCCCACTATTTACTACCCCCCCTTGTGGACCTTTCCCAAATCCAAAGAGATTTGACCCAGCGCATGGCTGAATTAA 
P V S H N P S P P H Y L L P P L V D L S Q I Q R D L T Q R M A E L 

GAAAGACAGTCAATATGCAGAATCAATATCACCAGATGGTAAAGGAGTTCTCGGCGCTACAAGCGTCCCTGCAGAAGGCACTCCTTCCTCCCTCTGCCCC 
R K T V N M Q N Q Y H Q M V K E P S A L Q A S L Q K A L L P P S A P 

AAAAGGTACTCTTATAGCATTCCCTCAAGAAAAAATTCCCCAACCAAAACAGAAACAGAAATCC.C I TCTCTTTCCTATTCTTAGAAGCAATACACAGAAT 
K G T L I A P P Q E K I P Q P K Q K Q K S L L P P I L R S N T Q N 

AGACCTAAGGATGCAGAGGATTCAAACACTGATGAGAACCCTCCCGAAATTAGTGCAGAGAAGGAGGAGTCCGGTGAGGAAAGCCAAGAGGAGGAGGTGG 
R P K D A E D S N T D E N P P E I S A E K E E S G E E S Q E E E V 

AGAATGATGATCAGGAATCTGATTCAGAAGAGGACAGTAAATCATGCTCC'l'CTAAATACAAAGCCCCAAAGTTTAAGAATATCAAGGATCTCCATGCAGC 
E N D D Q E S D S E E D S K S C S S K Y K A P K P K N I K D L H A A 

CGTAAAAAAGTACGGTCCAAATGCCCCTTTCACTCTCTCTGCCTTGAGGCTATAGGACAAGGAGGTTATCTGCTGCCCGGGGAATGGGTGCGAGTAGCT 
V K K Y G P N A P P T L S A L E A I G Q G G Y L L P G E W V R V A 

CAGGCCACCCTATCAAGAGGACAATTCCTAACCTGGAAAGCAGAATTTGATTATCACTGTCAAACCATCJ'• ••••AGA•ACTTGAAATCTAAGGCTAATA 
Q A T L S R G Q P L T W K A E P D Y H C Q T I K K R N L K S K A N 

GGGATTGGACTTTTGAAAAATTAGCAGGACGAGGTGAATATGCGTTAGAGACJ>••l'.CJ'•IIGA•AGTTACCTACAGGCTTGCTAGAACAGACTGCTCACGC 
R D W T P E K L A G R G E Y A L E T K Q R K L P T G L L E Q T A H A 

GGCTAATCGCGCTTGGAGAGCCCTTCCTGTTACAGGCTCCCCCTTTACACCCCTTAATAAGATCACTCAAAGGAAAGATGAAGAGTACTCTGACTTTGTC 
A N R A W R A L P V T G S P P T P L N K I T Q R K D E E Y S D P V 

AGTCGACTGTTAGAGACAGCTGAGAGGACATTAGGAAATGAAGCATCAGATGATTTAATTATCAAAAGACTGGCTTTTGAGAATGCAAATGGCCCATGTA 
S R L L E T A E R T L G N E A S D D L I I K R L A P E N A N G P C 

GGAGTGTACTGAATGGTCAATGGCAGGATAAGACATTGAATGAGATGATTAAACTATGCCGCGATATCCAAGATCCTACAGCAGCAAAAATTGAAAAAAT 
R S V L N G Q W Q D K T L N E M I K L C R D I Q D P T A A K I E K M 

GTCTCAGGCGGGTATTGGCCTTACAAAA=ATGAAAAACATGTCAGAGGCATTTCTAACTATAGGAGCAGCTGTTGGTAATACTGTGAAAACCTGTTT 
S Q A /V L A L Q N P M K N M S E A P L T I G A A V G N T V K T C P 

TAAATGTGGAGCCGAGGGTCATTTTGCCAGACAATGCCCCATGAGCCAACCTAACCCCCCCACTCAACGAAAGCGCACAACACCCGCTACTCCGTGTCCC 
K C G A E G H P A R Q C P M S Q P N P P T Q R K R T T P A T P C P 

. Prameshift 
AGGTGCAGAAAAGGGTTTCACTGGGGGAATACATGCAGAGCAACACATGATATAGAGGGCAAACCCCTTCCCCCGTTGTCGGGAAACGCCTGGCGGGGTC 

R C R K G P H W G N T C R A T H D I E G K P L P P L S G N A W R G 
Pro> Y R G Q T P S P V V G K R L A G S 

CGCCCCGGACCCCTCAAGGACTGGCCCAGCCAGCCACGGGGACCCACCCTGCCCACAGCTCTCCAGAGCAACGGCAGGCAGTGCAGGAGTGGACTTGTGT 
P P R T P Q G L A Q P A T G T H P A H S S P E Q R Q A V Q E W T C V 

A P D P S R T G P A S H G D P P C P Q L S R A T A G S A G V D L C 

GCCACCGCCGCCGCAATATTGAGACCGGAGGACGGCCCACAAATCCTCCCTACGGGAGTCTTCGGCCCTCCGCCCAAAGGTTCCTT'l"l'TCCTCATTATTG 
PPPPQY<Gag 

A T A A A I L R P E D G P Q I L P T G V P G P P P K G S P P L I I 

GCCGTGCTTCTACCACCCTTCAAGGGATAACAATACACCCAACTATTGTCGATAATGACTATGAAGGAGAGATTAAGATAATTGCTTCTGCTCTGAAAGA 
G R A S T T L Q G I T I H P T I V D N D Y E G E I K I I A S A L K D 

TACTGTGAGAATCCAGCCCAATCAGCGCATTGCCCAAGCCCTCCCTCTTCCTATGAATACCACCTTTCCTGCTTCTAAAAATAAGAGGGGCAATTCAACA 
T V R I Q P N Q R I A Q A L P L P M N T T P P A S K N K R G N S T 

CCTGGGTCCTCAGATATTTACTGGGCCCAGGCTCTGTCACAAGAGAGGCCTACACTAATGCTCAAAATACAAGGTAAACCCTTCATGGGCTTACTCGATT 
P G S S D I Y W A Q A L S Q E R P T L M L K I Q G K P P M G L L D 

CTGGGGCTGATTCAACCGTCATTTCTGAATCACACTGGCCGTCTACCTGGCCGTTACAGCCCTCTCTAACCCACCTACAAGGCATAGGGCAAAGTTCCAA 
S G A D S T V I S E S H W P S T W P L Q P S L T H L Q G I G Q S S N 

CACCATGCAATCCTCACAACTGTTACAATGGGAAGATCGAGAGGGTAATAGAGGAACAATCCGTCCCTTTGTAGTCCCATGCCTCCCCGTTAATCTATGG 
T M Q S S Q L L Q W E D R E G N R G T I R P P V V P C L P V N L W 

GGAAGAGATATCCTCTCACAAATGGGAGTTATCATGTGCAGCCCTAGCTCAGTTGTTACAGAACAAATGCTAAGTCAAGGTTTTTTACCCCGCCAAGGAC 
G R D I L S Q M G V I M C S P S S V V T E Q M L S Q G F L P R Q G 

TAGGAAAAAATAAACAGGGCATCACTCAACCTTTACATATACAACCTCACCCTGACCGCTC=CTTGGTTTCCAGAAACATTTTTCATAAGGGCCACT 
L G K N K Q G I T Q p L H I Q p H p D R s G L G p Q K H F s <Pro 

Pol> P L R P W P P E T F P I R A T 
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3401 GGTCCCCTCAGCCTACAGGCGGATAAAATCACATGGAGATC'roAGACTCCCGTCTGGATTGACCAGTGGCCCCTrCCTAAAGAAAAAc:TiGAGGCTGCAT 
G P L S L Q A D K I T W R S E T P V W I D Q W P L P K E K L E A A 

3500 

3 501 TAATGTTAGTTCAACAACAA'l'TGACTGCGGGTCACATAGAACCCTCCAACTCTCC'M'GGAATACTCCAA'1TITl'GTTATTAAAAAGAAGTCAGGTGC~ 3600 
L M L V Q Q O L T A G H I E P 5 N 5 P W N T P I P V I K K K 5 G A W 

3 601 GAGATTG=ATGATTTAAGGGCGGTCAATAAGACCATGATCCCCATGGGATCGCTACAACCGGGTCTrCCTGCACCCGTAGCAATCCCGGCAGG'ITI'C 3700 
R L L H D L R A V N K T M I P M G 5 L Q P G L P A P V A I p A G p 

3701 CAAAAAGTTGTAATAGACCTCAAGGACTGC=CATTCCTCTCCACCCCGACGACTCCAAAAGATTCGCCTTCA~TCCCAGTTACCAATTGCG 3800 
Q K V V I D L K D C P P 5 I P L H P D D 5 K R P A P T V p V T N C 

3801 TAGGACCCTCTCCTCGCTTTCAATGGAAAGTTCTCCCCCAAGGCATGACCAACAGCCCTACCCTTTGCCAGAAGTATGTTGCCCAGACAATCGACCCCTT 3900 
V G P 5 P R P O W K V L P Q G M T N S P T L C Q K Y V A Q T I D p p 

3 901 TCGCTTACAATTTCCACAA=ATATCATTCACTATATGGATGACATTCTTATTGCTGGGCCCTGCGAGCAGGAATTAmAGGATCACCACATTGCTA 4000 
R L O P P Q L Y I I H Y M D D I L I A G P C E Q E L L R I T T L L 

4001 ATAACTGCCTTAAAAGATAGGGGATTATACATATCCCCGGATAAAGTCCAGCTTGCCTCCCCT'l'1\.iillll\.'l100ATTCGAATTGCATTCCTCTCATA 4100 
I T A L K D R G L Y I S P D K V Q L A 5 P P P P L G P E L H 5 5 H 

. . 
4101 TTATAACACAGAAAGCTCAGATACGGACAAATCATTTGCACACGCTGAATGACTrCCAGAAGTTATTGGGTGATATTAATTGGCTACGCCCTTACCTTAA 4200 

I I T Q K A Q I R T N H L H T L N D P Q K L L G D I N W L R p y L K 

4201 AATCACCACAGGAGATTTGAAACCCCTCTTTGACATTCTGAAAGGTGACTCCAACCCAACCTCGCCCCGTGTTCTGACTAAAGAAGGTGAGGCTGCCCTA 4300 
I T T G D L K P L P D I L K G D 5 N P T 5 P R V L T K E G E A A L 

4301 CAAAAAATAAATCATGCTATTTCGGCCCAAAAAATAGGATATTATAACCCCCAGAAAAAACTCTGGTTTCTTA'l'CTTTTCTACATCATTCTCCCCTACGG 4400 
Q K I N H A I S A Q K I G Y Y N P Q K K L W P L I P S T S P S p T 

4401 GCCTTTTATGGCAGGACCTGCCCCTATATTGGATCCATGGTCCTGCAACACCCACCAAAGTGCTACCCACCTACCCGCTTCTTACTGCCTCCCTCCTTCA 4500 
G L L W Q D L P L Y W I H G P A T P T K V L P T Y P L L T A S L L Q 

4501 GGAAGGCGGGTCTCTTTCAGTCAAATTTTTTGGAAAAGACCCCGACCACATTGTCTGCCCTTACACCTCTGCACAACTGTCATGGCTrCAACAGAATGAT 4600 
E G G S L S V K P P G K D P D H I V C P Y T S A Q L S W L Q Q N D 

4601 GATACTTGGGCCATCTCCTCTGTATCTTA'l'CAGGGAATCCTTGATAATCACTACCCTCCTGACAAATTGATCCAATTTCTTAGGGACAATCCAG=CT 4700 
D T W A I 5 S V S Y Q G I L D N H Y P P D K L I Q P L R D N P V A 

4 701 TCCCCAGAATCACTAAAAGAGATC=AGAAAATGCTCGTCTAGTCTTCACTGACGGGTCCTCC'l'CAGGAACTGCTCCATATCTATAGACTCAAATCT 4800 
P P R I T K R D P L E N A R L V P T D G S S 5 G T A A I S I D S N L 

4801 AACTTCCTTTCATACACCTTATAAATCAGCCCAACTAGTGGAGCTTGCCGCTATACTTTGGGTCTTTGAACATGTACCGGACCCAATGAATATATACACA 4900 
T S P H T P Y K S A Q L V E L A A I L W V P E H V P D P M N I Y T 

4901 GATAGTGCTTATATTGCTCATTCAATCCCCGAGCTTGAAACTGTTCCTTATATAAAACCTrCCACCAATGC=ATGT'l'CCTTCAAATACAAAAAC 5000 
D S A Y I A H S I P E L E T V P Y I K P S T N A P S M P L Q I Q K 

5001 TGATCAGAGAAAGAGCACAGCCTTTCTTCATTTGCCATATCAGAGCGCACTCTGACCTCCCTGGACCATTGGCAAAAGGGAACGATACTGTTGATGCGGC 5100 
L I R E R A Q P P P I C H I R A H S D L P G P L A K G N D T V D A A 

5101 TTCCAAGCAC'M'GGTTTTCGCCTCTGTATTGCAACCCTCCCCCATAGAGACTGCCACCAAGGCACACGAGTTGCACCATCTTAATGCCCACAGCTTAAGT 5200 
S K H L V P A S V L Q P S P I E T A T K A H E L H H L N A H S L S 

5201 CAAATTTATAAAATCACCAGAGAACAGGCTAGACAGATTGTCAAACAATGTCCAGGATGTCTGGTGCTCCTGCCTGAACCTCACCTTGGAGTGAACCCCC 5300 
Q I Y K I T R E Q A R Q I V K Q C P G C L V L L P E P H L G V N P 

5301 GAGGCCTGGTTCCCGGGGAAcro=AGATGGACGTCACTCATTTCACAC=roGTAAACTGAAATACATCCATGTCTCCATAGATAC=AGTGG 5400 
R G L V P G E L W Q M D V T H P T P P G K L K Y I H V S I D T P S G 

54 01 TTTCCTCATAGCGACCCTACAAATGGGAGAAGCCACCAAGCACGTTATCAATCACA=CTCATTAGCCATGGGGCCTAAACCCAAAATTCTCAAA 5500 
P L I A T L Q M G E A T K H V I N H I V A S L A M G P K P K I L K 

5501 ACTGATAATGGACCGGGATATGTTAGTTCATC=AAACGGTTTTGTGCATATATGAACATCAGAAATATCACAAGTATTCCATATAATCCCCAAGGAC 5600 
T D N G P G Y V S S S P K R P C A Y M N I R N I T S I P Y N P Q G 

5601 AAGGTATTGTTGAGAGAGCCCA'l'CAGA~TGATATCTAAATTGCAATCGGGGTCAGAAAAACTATACATACGGGCCAATAACCATAGGAC 5700 
Q G I V E R A H Q T L K R M I S K L Q S G S E K L Y I R A N N H R T 

5 701 CCTCCTAAATCATGCACTCTTCGTCCTAAATTTTCTTACATTGGACGCTCA=AAATCCGCCGCAGATCGC=ACCCATCGTCAGCCCATGAT 5800 
L L N H A L P V L N P L T L D A H G K S A A D R L W H P S S A H D 

5801 TATGCCCAAGTGAAATGGAAGGATCCCCTCACCCATCAG=A=CCTGATCCAGTCCTCATATGGGGCAAGGGACATGCCTGTATATATGATTCCA 5900 
Y A Q V K W K D P L T H Q W H G P D P V L I W G K G H A C I Y D S 

5901 ATGCACAAAACGCCAGATGGCTACCTGAACGGTTGCTTAAGTTAGTAGATCATGCCATCATTAAACACTAACAGCATCTTGTAATAAAACAGCTTTATGC 6000 
N A Q N A R W L P E R L L K L V D H A I I K H <Pol 

6001 ATCCCTCTCAAA=AGTGCTCAAATCTCATCAGATGGCTGAGTAAGCATTACACTTTGGGACAGTAAA'l'CTGTTTCCAATATGGTCTCCATTCACA 6100 

6101 GATATGTACTTTGGTATTCATTCCAAGACACTrCCAGCTATTTCTTAGAATTGTTTGTACAAGGTTATATATCCCCTTGCTTGc=cccCTTGCCT 6200 

6201 CTCTGCACTACCATCCCACCCTGGTAGTGGGAGATGCCCAATTCTCGCGAGACTTGATCAAATAAAAC'?TCIGIIII\J-i'TTCTACCTTGAGAAAACCGAG 6300 

63 01 ACACCTCTG Ii I I IG'i i lATTTIGAGCCTGTGGTTTGTCCCACACAGTTGGGGGCTCGGCCGGGACCCCCTCGATTGGGGGGGGTTCTCCTCACCAGGGA 6400 

6401 GCAGGATCCAGCGCGCACCACAAAGATTTATTGGGGGTTCCTGGTCCTGGTGTGGGGCTCCACCCAGTTGGGGGAAAATCCCGAAGAGAGGGACTCGGAG 6500 

6501 GAACAGAAGCTGTGCTAGGTTCCGGAGCGCATATGTGGGGTAC=AGGCAATCGATTGCAAAATTGGAATGAACAACAAAAGTAGAAAGGAAAATGGC 6600 

6601 CATAGACAAGAGCTCTTAAAATATTTGACCTAGGTGGGTGGAATGGATTTTTCCTGGTGTTTTGAGAACAGCTCTCCCAGGGAAAATGAAAAACAAAAAG 6700 

67 01 CTTTTGGATTTCTGTATCTTTGTGTCTGTGTCTGTCTGTATCTGTGCCCCTGTGTGTGTAATCTGACACCCTGTAATGTCCACTATCTGGCTTTCTCTCC 6800 

6801 CTCCCTGACTCCTCCTGGCATGCAGAGGAGCGGGAGGGCGGGGGAGAGAGAAAGACAGAGAAGAATGTTTTCTTGTTTAAGTTATGTGATGGAAAAGGCA 6900 

6901 AGGTAAAGAGGAATGTCAGGTCAGAATTAGAAAGAAATAAAGTATGTGCAGTTTTACATGGGCTTTCATCAAAGTCCCACCAGAAAGGAAAGGCAAGAAA 7000 
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. . 
7001 GTTTAAGCATGTAGGAGAGAGGAGGAGATAGAAAGTITAAAAAAGGCATAATCTATTTGCACAAATAGCGTGAATAGAGGTTTTGAGAGTGCAAGGTG 7100 

7101 GAAACTTTTGGGAAGTTG'l"I'TTAAAAAAATGATATATATATATATATGCTCTT'l'CTGTC'l'CCC'l'CCATCCCAGA'l'CTGGCCAATTTGGMTGTGGAGAGA 7200 

. . 
7201 CAAGAAAGGAGGCGGGGACCTTT'l'CCCTGAAATTCAAATGTGTTACTCCTGATTCGATGCTTAAGATAAAGTCAGAATTTCTCATACCATTTGGCACTAA 7300 

. . 
7301 GGCAAATTTGGAAAATGCATAAGGAAGAGACAC'l'CTGAGTC'l'CCCAGTATGAGGAGAAAGGGACTGGTACCAC"l'GGATCTTTTCCGGAGTCCCACTCAC 7400 

. . 
7401 CTTAGACTGGCAAAT'l'CAAAGC'l'CTCACTTCCAAAAAAAGT'l"I"l'TAAGGTGAACACAGAAGTAAAATTTACTTGAGAAAATTAGAACCATTAAGATTT 7500 

. . 
7501 TGATTTAGCAGATTCTGTTAACCATAGATAATCTGGTGAGGTATATAAAACCTTTT'l'CAAAATAATAATGCACGTATGAATGTGAAGAAAAATCAGTTTA 7600 

. . . . 
7601 TATGACGAAAGATATTCTGTATCCCCC'l'CCAATCCGTAGAC'l'CCTTGGGGAGTTAAGAAT'l'CCAGCCCTATGTCAGAAGTATATACAAAGATGTTTTAAT 7700 

7701 TCCTGTGTGGTGAATGAGAATCACCATGAGACTAGTATAGATAAAAAAGTTGGAAAATATTTAATGACATAACGGTATTAAATCCATAGAGTTAATAGTA 7800 

7801 GTTTTCAATATACAACTACAGAGATCCTTATGTGCAATTTAGTGACCCTTGT'l'CCTATTTGAATTTAAAAATGGCTTAAAGCT'l'CCAAAATAGAGAAATA 7900 

7 901 TGACCAGAGAATGAGAGCCAATCTGAACATA'l"I'TTACCCAAAAGACTGTTGCTTATTACAT'l'CCTGAGAAACAGAAATACT'l'CCTAAAATAGAAATTAGC 8000 

8001 TCAATAGATATAGATATTTCTAACTTGCTGTGATTT'l'CCTAAGTTTGTGACTTGAAAAGTTTAAAAAGTGATTTGGCTGCGAATATACAATAGAGGGTTG 8100 

8101 GCTCCTTTTCAAATATAATTACCCCACTGACAACAGCCC"l'GGACCCCGGGCACCCTGAAGCCCACACT'l'CTAGGCAATTGCCCCC:C'l'CCCACTGGAACCT 8200 

820 l GGAATTTTTGCTCCTAGTCT'l'CCAAACCTGACAACC:CCTGTTAGAAAGTAAAGATCTC'l'CAGAGACCCTCCTAAATGAC'l'CCTTAGACCTTTAAT'l'CAGG 8300 

8 3 0 l TGCTGGACTCTGCAGCT'l'CCCAGCACCTTCCCCCCCTTCGCGCCCCCCCCCCTTTTT'l'CAGTCCACAGCTAGGC'l'CTGCAACTATGAGGAGAGAGGAAAA 8400 

8401 GCC'l'CTATGCTTGGTAAGC:CTAAAATATGTAATGATTTGGGAATGCAATTAATGTAA'l'CTGAAAATCTTTCTATTTGTACTATTAGTGTGCTTCTAGATT 8500 

8501 GTAGTAAAATGTCCTATATTGCAAAACTTAAGTAACCGGAGATAGTGTTAGACAAAGCAATTATTAA'l'CTGAATTCTGTTGAAGAGAl'.GA••••••••AT 8600 

8601 GATATGAAAACAATTGTGTAAAAC:TGGTTAAGTTACT'l'CC'l'CAGCC:TAATCTGGCATAGTAAGGGATAAAATTAAGATATTGCAAGAAGTATTGGTCCAG 8700 
TM>S GI V RD KI KIL Q EV L V Q 

8701 AGGCGTAAAGAGCTTTTAAATAACCCC:C'l'CTGGAATGGTTTAC:ATGGGCTTC'l'CC:CATACC'l'CC'l'CCCC:CTTCTTGGGCC'l'CTGGTGGGTCT'l'CTCTTGC 8800 
R R K E L L N N P L W N G L H G L L P Y L L P L L G P L V G L L L 

8801 TCCTTTCCTTTGGCCCCTGGGCTTTTAAACAAATTAACCACTTTTGTTAAGTCTCAAGTAGAT'l'CAGCCATTGCCAGGAAGAGCCACATATTTTACAGCA 8900 
L L S F G /P G L L N K L T T F V K S Q V D S A I A R K S H I F Y S 

8901 GACTACTGGAACAAGACACCACTGAACAGCAGGAAGAGCGACTACAATTCACGAAAGACC:T'l'CTGAAGGAGCCCTGGCATCAGCGTTGGAAGACAAACCT 9000 
R L L E Q D <'111 

9 00 l TTATGCCCTGTGCTGTAAAGCCAATCATCC:CCT'l'CCTT'l'CCCCCACTCGCCTTAGC'l'CTGTCACC:AAATTCTTA'l'CTTTTGACCTTTGAAT'l'CAC'l'CC'l'C 9100 

9101 CCACCCT'l'CTT'l'CTCTATTTAAACAGTCCTGCTGACCCTCTGAAGGACGGCTGTGGCTGAGCCCATGACGGGATTATTGCAACCCTGAATGAAGGATGGT 9200 

9201 TGAGGTCTGGCTGAAACTGGCCGTAAGACCC'l'CTGATCACCATGACGGGCAACC'l'CCAGTGGCGCAAG'l'CGCAGGGCTGTAGTAC:CCTACTGTAAACACC 9300 

9301 CCGCCCGGATGACCTAAGACAGTGCTCAAGGGCGGGCTCTCAAAATCCATTGTACACCAGACGCTC'l'CACCTCATTATCAGACCCAAGTTGCATAGCCTA 9400 

PPT !!! U3 • 
9401 AGACAGGCCAG'l'CACCC'l'CTCCTTAAAATAAAAATGGGGGACATGCCGGAGACTGGAAAATCGCCTTACCCC'l'CCCC'l'CTGCCTGACCCGCGCCCCC'l'CC 9500 

CCAAT box • 
9 501 CTTCGCTAGCTTTCATTTC'l'CGCTTAGC'l'CTCATTTCCTGGCTAAC'l'CTCGTTTCTGGGATATGACGCAGGCC:TGCGTCCAATGCTTAGCCACCCC'l'CTG 96 00 

TATA box Poly(AI U3 .- R - US • 
9 60 l GGGACGTGGCAT'l'CTGATAACATGC'l'CATAAAAACCCTTACCAGGAACAATAAAGAGAGACATTTTTTACACCAGCAGCGCGTCTAGTC'l'CCT'l'CC'l'CTC 97 00 

9701 CGTGATCCCGT'l'CCCGAGCCTCTTGGCCCTTAGAGCCATTAGGT'l'CCC:CTCGAGCCTAGC'l'CCCCCGGAC:CTC'l'CC:AGCTTCGCTAAC:C:C:AC:GATTGTGT 9800 

us!!! 
9801 GACCTGCGGGCCAGG'l'CA 

Nucleotides 1-230: PCR800/TvP26F 
Nucleotides 231-263: spPCR3/TvP01 F 
Nucleotides 264-2686: clone pTvRV5' 
Nucleotides 2687-3294: PCR3000/TvP09R 
Nucleotides 3295-3881: spPCR1/TvP12R 
Nucleotides 3882-8579: clone pTvRV3' 
Nucleotides 8580-8957: spPCR2/TvP23F 
Nucleotides 8958-9673: PCR800 
Nucleotides 9674-9818: spPCR3/TvP01F 

9818 
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Appendix 5 - pTvERV-K2 

The pTvERV-K2 insert was cloned from PCR products amplified from 
possum genomic DNA using the TvP03F and TvP27R primers (see 4.2.7 
Amplification and cloning of a near-full-length endogenous retrovirus). The 
positions of the primers used to amplify and sequence the various regions of 
the TvERV-K1 contig and to sequence pTvERV-K2 are indicated below. Also 
shown below are the ORF map and corresponding proteins encoded by 
pTvERV-K2. The table at the bottom of this page indicate the expected sizes 
(based on the pTvERV-K2 sequence) of amplification products using various 
primer pairs. The sequence of TvERV-K2 is listed on pp. 177-179, and 
relevant regulatory regions and protein products are shown. 
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uence of TvERV-K2 
Primer TvP06R TvP07R TvP08R TvP09R TvP10R TvP12R TvP13R TvP18R TvP19R TvP20R TvP21R TvP25R TvP27R 
name 

TvP03F 1236 1831 2449 3080 3143 3658 3709 6083 6859 7501 8104 8584 9260 

TvP04F 1047 1642 2260 2891 2954 3469 3520 5894 6670 7312 7915 8395 9071 

TvP05F 839 1434 2052 2683 2746 3261 3312 5686 6462 7104 7707 8187 8863 

TvP11F 57 108 2482 3258 3900 4503 4983 5659 

TvP14F 1964 2740 3382 3985 4465 5141 

TvP15F 1376 2152 2794 3397 3877 4553 

TvP16F 906 1682 2324 2927 3407 4083 

TvP17F 347 1123 1765 2368 2848 3524 

TvP22F 339 1015 

TvP23F 180 856 

TvP24F 159 835 

TvP26F 466 
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U5 
1 o=CTrCCTCTCCG'l'GA=<l'l'TCCGAGCCTC'M'GGCCC'l'rAGAGCCA'M'AGGTTCCC=>.GCCTAGCTCCCCGGACCTCTCCAGC=CTAAC: 

~~ ~ . . 
101 CCACGATTGTGTGACC'l'GCGGGCCAGGTCAATTGGCGCCCAAGCG~CAGGGACCCGGTAGACGCCCCTCGTCCGGACCC'l'GAA 

~-S_D~- . . 
201 AATCCCC'M'AAGGTAAGTG=CGTCTATCGACATCATGGGATCACCACTATCCAAAGAACAGG'1TlTl'CTTAAAGAT'M'AAAACAAAGc:TTc: 

Gag> M G S P L S K B Q V P L K D L K Q S P K B 

301 AGAGGAATAAGGATAAAGAAAAAAGACC'M"M'AAAGTl"lTl'TAT'M"M'ATAGATAAGGTATGTCCC'l'GG'l'TCATTG'M'AATGGTCCAGATATACACCCGG 
R G I R I K K K D L L K P P I P I D K V C P W P I V N G P D I H p 

. . 
4·01 GGAAATGGCAGAAAGTAGGGAGAGATCTTAATGAAAGATTGAAACAAGAAGGTCCCGAGTCAGTTCCCATAAATGCCTl'CTCCCTCTGGACC'M'AA'M'AA 

G K W Q K V G R D L N B R L K Q B G P B S V P I N A P S L W T L I N 

501 TGACA'M'ATTGAGGGATCAAC'l'GGAGACAAAGGTGCCCGCCAG'M'ACTCGTGCAGGCGGAATCC'l'GTCTCGCTCCGCTl"l'CTCGCGCC 
D I I B G S T G D K G A R Q L L V Q A B S C L A P L S R A A S A S 

601 TCCCTTCACGCAGAAAACCAAGACAAAGAGGAAGCAAATCTCCTCCCCCTACCCCTACTGCCAAGTCCAT'M'ACCCGCCACTCCCTAACCC'l'GTTG 
S L H A B N S Q D K B B A K S P P P T P T A K S I Y P P L P N p V 

701 AAGAGACACTCAC'M'TCCCGGTCTTCCCTACCGAGGGGAAAGTCGGCATGAATACTGCCCCCGAAAACGAAAGCGGCCCGCTCCC'l'GACGAGAACGCAGC 
B B T L T P P V P P T E G K V G M N T A P B N B S G P L P D B N A A 

801 CAAT'M'AGACG'l'TGAGGCTGCTGCTACAACCCTCAAGAAG'l'G'l"l'CCTATCCCACGC'M'TCTCCCCACACCCCTAT'M'ACTACCCCCCCTTGTGGACC'M' 
N L D V B A A A Y N P Q B V P L S H A P S P H P Y L L P P L V D L 

901 TCCCAAATCCAGAGAGATTl'GACCCAGCGCATGGC'l'GAATTAAGAAAGACAGTCAATATGCAGAATCAATATCATCAAATGGTAAAGGAAT'M'TCGGCGC 
S Q I Q R D L T Q R M A B L R K T V N M Q N Q Y H Q M V K B P S A 

1001 TACAAGCGTCCC'l'GCAGAAGGCACTGCTTCCTCCCTCTGCCCCAAAAAGTACTCCTATAGCACTCCCTCAAGACAAAATTCCCCGACCAAAACAGAAACA 
L Q A S L Q K A L L P P S A P K S T P I A L P Q D K I P R P K Q K Q 

1101 GAAATCCCTTCTCTTTCCTATTC'M'AGAAGCAATACACAGAATAGACCTAAAGATGCAGAGGACACAAACTCTGATAAGCA=CC'l'GAAAATAGCGCA 
K S L L P P I L R S N T Q N R P K D A B D T N S D K H P P E N S A 

1201 GGAC'l'TGAAGAGTCCGACAGGAGGAGGAAGTGGTGATAACCAGGAATCTGATTCAGAAGAGGACAATAAATCATGCTC=AAAT 
G L B B S B B B S Q E B B V B D D N Q E S D S E B D N K S C S S K 

13 01 ACAAAGCCCCAAAGT'M'AAGAATATCAAAGATCTCCA'l'GCAGCAGTGAAATATGGTCCCAATGCCCC'M'TCA==oCCCTTGAGGCTATAGG 
Y K A P K P K N I K D L H A A V K K Y G P N A P P T L S A L E A I G 

1401 ACAAGGAGGTTATCTGC'l'GCCCGGGGAATGGGTGCGAGTAGCTCGGGCCGCCCTATCAAGGGGACAATTCCTAACC'l'GGAAAGCAGAA'l'l"l'GAATATCAC 
Q G G Y L L P G B W V R V A R A A L S R G Q P L T W K A E P E Y H 

1501 TGTCAAACCATCGJ>••••l'.Gl'•lCTTGAAATCTAAGGCTAATAGGGATTGGA=ilAAAA'M'AGCAGGACGAGGTGAATATGCG'M'AGAGAAAAAAC 
C Q T I E K R N L K S K A N R D W T P E K L A G R G E Y A L E K K 

1601 AAAGAAAG'M'ACCTACAGGCTTGCTAGAACAGACTGCTCACGCGGCTAATCGCGCTTGGAGAGCCCTTCC'l'G'M'ACAGGCTCCCCC'M'TACACCCC'M'AA 
Q R K L P T G L L E Q T A H A A N R A W R A L P V T G S P P T P L N 

1701 TAAGATCACTCAAAGAAAAGATGAAGAGTACTCTGACTTTGTCAGGACTGTTAGAGACGGCTGAGAGGACG'M'AGGAAATGAGGCATCAGATGAT'M'A 
K I T Q R K D E B Y S D P V S R L L E T A E R T L G N E A S D D L 

1801 A'M'ATCAAAAGAC'l'GGCTGCCAATGGCCCATGTAGGAGTGTAC'l'GAATGGTCAATGGCAGGATAAGACA'M'AAATGAGATGA'M'AAACTAT 
I I K R L A P E N A N G P C R S V L N G Q W Q D K T L N B M I K L 

1901 GCCGCGATATCCAAGATCCTACAGCAGCAAAAATTGAAAAAlTGTCTCAGGCGATATTGGCC'M'ACAAAACCCTATGAAAAACATGTCAGAGGCAT'M'CT 
C R D I Q D P T A A K I E K M S Q A I L A L Q N P M K N M S E A P L 

2001 AACTATAGGAGCAGCTGTTGATAATAC'l'GTGAAAACC'l'GT'M'TAAATGTGGAGCCGAGGGTCATTTTGCCAGACAATGCCCCATGAATCAACCTAATCCC 
T I G A A V D N T V K T C P K C G A E G H P A R Q C P M N Q P N P 

2101 ACCGCTCAGACAAGGCGCGCAGCACC'l'GCCACCCCGTGTCCCAGGTGCAGAAAAAGAC'l'GGGGGAATACATGCAGAGCAACACATGATATAGACG 
T A Q T R R A A P A T P C P R C R K R P H W G N T C R A T H D I D 

Pro>Y RR 
Prameshift 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

2100 

2200 

2201 GCAAACCCCTCCCCCCGTTGTCGGGAAACGGC'l'GGCGGGGTCGGCCCCGGACCCCTCAAGGAC'l'GGCCCAGCCAGCCACGGGGACCCACCC'l'GCCCACAG 2300 
G K P L P P L S G N G W R G R P R T P Q G L A Q P A T G T H P A H S 

Q T P P P V V G K R L A G S A P D P S R T G P A S H G D P P C P Q 

2301 CTCTCCAGAGCAACGGCAGGCAGTGCAGGAGTGGACTTGTGTGCCACCGCCGCCGCAATATTGAGACCGGAGGACGGCCCACAAATCCTCCCTACGGGAG 2400 
S P B Q R Q A V Q B W T C V P P P P Q Y <Gag 

L S R A T A G S A G V D L C A T A A A I L R P E D G P Q I L P T G 

2401 =ccCTCCGCCCAGAGGTTCC'M"M'TCCTCA'M'ATTGGCCGTGC=ACCACCC'M'CAAGGAATAACAATACACCCAACTATTGTCGATAATGA 2500 
V P G P P P R G S P P L I I G R A S T T L Q G I T I H P T I V D N D 

2501 CTATGCAGGAGAGA'M'AAGATAATTGCTi'CTGCTCTGAAATAC'l'GTGAGAATCCAGCCTAATCAGCGCATTGCCCAAGCCCTCC=CTATGAAT 2600 
Y A G E I K I I A S A L K D T V R I Q P N Q R I A Q A L P L P M N 

2601 ACCACC'M'TCC'l'GCTTCAAAAAATAAGAGGGGCAATTCCACACCCGGGTCCTCAGACATTTAC'l'GGGCCCAAGCCTTGTCCCAAGAGAGGCCCACACTAA 2700 
T T P P A S K N K R G N S T P G S S D I Y W A Q A L S Q E R P T L 

2701 TGC'M'AAAATACAGGGAAAATCC'M'TATGGGCCTACTCGATTCCGGGGC'l'GATTCAAC'l'G'M'AT'M'C'l'GAGGCACAC'l'GGCCACCTGCCTGGCCG'M'ACA 2800 
M L K I Q G K S P M G L L D S G A D S T V I S E A H W P P A W P L Q 

2801 GCCCTCCC'l'GACCCAC'M'ACAAGGTATAGGGCAGAGTTCCAACACTATGCAATCAACACAGCTGTTGCAATGGGAAGATCGTGAGGGTAATAGAGGAACA 2900 
P S L T H L Q G I G Q S S N T M Q S T Q L L Q W B D R E G N R G T 

2901 ATCCGTCCC'M'TGTAGTCCCATGCCTCCCCG'M'AATCTGTGGGGAAGAGATATCCTCTCACAAATGGGAG'M'ATCATGTGCAGCCCTAGCTCAGTTG'M'A 3000 
I R P F V V P C L P V N L W G R D I L S Q M G V I M C S P S S V V 

3001 CAGAGCAAATGCTAAGTCAAGGC'M'T'M'ACCCCGCCAAGGACTAGGAAAAAATAAACAAGGCATCACTCAACC'M'TACATATACAATCTCACCC'l'GACCG 3100 
T E Q M L S Q G P L P R Q G L G K N K Q G I T Q P L H I Q S H P D R 

3101 

3201 

3301 

Pol> P 

CTCCGGCCTTGGTTTCCAGACACAT'M"l'TCATAAGGGCCAC'l'GGTCCCCTCAGCCTACAGGCGGATAAGA'M'ACATGGAGATCTGAGACTCCCGTCTGGA 
S G L G P Q T H P S <Pro 

L R P W P P D T P P I R A T G P L S L Q A D K I T W R S E T P V W 

TTGACCAGTGGCCCCTCCCTAAAGAAAAACTAGAGGC'l'GCAAATATG'M'AGTTCAACAACAATTGACTGCGGGTCACATAGAACCCTCCAACTCTCCTTG 
I D Q W P L P K E K L E A A N M L V Q Q Q L T A G H I E P S N S P W 

GAATACTCCAAT'M'TTG'M'A'M'AAAAAGAAGTCAGGTGCC'l'GGAGATTGCTCCATGATTTAAGGGCGGTCAATAAGACCATGATCCCCATGGGATCGCTG 
N T P I P V I K K K S G A W R L L H D L R A V N K T M I P M G S L 

3200 

3300 

3400 



3401 

3501 

3601 

3701 

3801 

3901 

4001 

4101 

4201 

4301 

4401 

4501 

4601 

4701 

4801 

4901 

5001 

5101 

5201 

5301 

5401 

5501 

5601 

5701 

Appendices 178 

CAACCGGGTCT'l'CCTGCACCCGTAGCAATCCCGGCAGG=CAAAAAA'l"l'GTAATAGACC'l'CAAGGACTG==CAT'l'CCTCTCCACCCCGACG 
Q P G L P A P V A I P A G P Q K I V I D L K D C F P S I P L H p D 

ACTCCAAAAGATTCGCCT'l'CACTGTCCCAGTTACCAATTGCGTAGGACCCTCTCCTCGCTTTCAATGGAAAGT'l'CTCCCCCAAGGCATCa<:CAACAGCCC, 
D S K R P A P T V P V T N C V G P S P R P Q W K V L P Q G M T N S p 

TACCCTCTGCCAGAAGTATGTTGCCCAGACAATCGACCCCTTTCGCTTACAATTTCCACAACTTTATATCATTCACTATATGGATGACA~'l"l'GCT 
T L C Q K Y V A Q T I D P P R L Q P P Q L Y I I H Y M D D I L I A 

GGGCCCTGCGAGCAGGAATTACTTAGGATCACCACATTGCTAATAACTGCCTTGAAAGATAGGGGATTATACATATCCCCGGATAAAGTCCAGCTTGCc-i, 
G P C E Q E L L R I T T L L I T A L K D R G L Y I S P D K V Q L A 

- -
CCCCCl 1\;I I 111 KTTGGAT'l'CGAATTGCAT'l'CCTCTCATATTATAACACAGAAAGCTCAGATACGGACAAATCATTTGCACACGCTGAATGACTTCCA 
S P F P P L G P E L H S S H I I T Q K A Q I R T N H L H T L N D p Q 

AAAGTTATTGGGTGATATTAATTGGCTACGCCCTTACCTTAAAATCACCACAGGAGATTTGAAACCCCTCTTTGACATTCTGAAAGGTGACTCCAACCCA 
K L L G D I N W L R P Y L K I T T G D L K P L P D I L K G D S N p 

ACCTCGCCCCGTGTTCTGACTAAAGAAGGTGAGGCTGCCCTACAAAAAATAAATCATGCTATTTCGGCCCAAAAAATAGGATATTATAACCCCCAGAAAA 
T S P R V L T K E G E A A L Q K I N H A I S A Q K I G Y Y N p Q K 

AACTC'IWl 1 KrTATCTTTTCTACATCAT'l'CTCCCCTACGGGCCTTTTATGGCAGGACCTGCCCCTATATTGGATCCATGGTCCTGCAACACCCACCAA 
K L W P L I P S T S F S P T G L L W Q D L P L Y W I H G P A T P T K 

AGTGCTACCCACCTACCCGCT'l'CTTACTGCCTCCCTC~TCTCTTTCAGTCAAATTTTTTGGAAAAGACCCCGACCACA'l"l'GTCTGC 
V L P T Y P L L T A S L L Q E G R S L S V K P P G K D P D H I V C 

CCTTACACCTCTTCACAACTGTCATGGCTTCAACAGAATGATGATACTTGGGCCATCTCCTCTGTATCTTATCAGGGAATCCTTGATAATCACTACCCTC 
P Y T S S Q L S W L Q Q N D D T W A I S S V S Y Q G I L D N H Y P 

CTGACAAATTGATCCAATTTCTTAGGGACAATCCAGTGGC=CCCAGAATCACTAAAAGAGATCCTCTAGAAAATGCTC=AGTCT'l'CACTGACGG 
P D K L I Q F L R D N P V A P P R I T K R D P L E N A R L V P T D G 

GTCCTCCTCAGGAACTGCTGCCATATCTATAGACTCAAATCTAA=CTTTCATACACCTTATAAATCAGCCCAACTAGTGGAGCTTGCCGCTATACTT 
S S S G T A A I S I D S N L T S P H T P Y K S A Q L V E L A A I L 

TGGGTCTTTGAACATGTACCGGACCCAATGAATATATACACAGATAGTGCTTATATTGCTCATTCAATCCCCGAGCTTGAAACTGT'l'CCTTATATAAAAC 
W V P E H V P D P M N I Y T D S A Y I A H S I P E L E T V P Y I K 

=cACCAATGCCTTCTCTATGTTCCTTCAAATACAAAAACTGATCAGAGAAAGAGCACAGCCTTTCTTCATTTGCCATATCAGAGCGCACTCTGACCT 
P S T N A P S M P L Q I Q K L I R E R A Q P P P I C H I R A H S D L 

CCCTGGACCATTGGCAAAAGGGAACGATACTGTTGA~CAAGCACTTGGTTT'l'CGCCTCTGTATTGCAACCCTCCCCCATAGAGACTGCCATC 
P G P L A K G N D T V D A A S K H L V P A S V L Q P S P I E T A I 

AAGGCACACGAGTTGCACCATCTTAATGCCCACAGCTTAAGTCAAATTTATAAAATCACCAGAGAACAGGCTAGACAGATTGTCAAACAATGTCCAGGAT 
K A H E L H H L N A H S L S Q I Y K I T R E Q A R Q I V K Q C P G 

GTCTGGTGCTCCTGCCTGAACCTCACCTTGGAGTGAACCCCCGAGGCCTGGT'l'CCCGGGGAACTGTGGCAGATGGACGTCACTCATTTCACACCTTTTGG 
C L V L L P E P H L G V N P R G L V P G E L W Q M D V T H P T P F G 

TAAACTGAAATACATCCATGTCTCCATAGATACCTTTAGTGGTTTCCTCATAGCGACCCTACAAATGGGAGAAGCCACCAAGCACGTTATCAATCACATT 
K L K Y I H V S I D T P S G P L I A T L Q M G E A T K H V I N H I 

GTGGCCTCATTAGCCATGGGGCCTAAACCCAAAAT'l'CTCAAAACTGATAATGGACCGGGATATGTTAGTTCATCCTTTAAACAGTTTTGTGCATATATGA 
V A S L A M G P K P K I L K T D N G P G Y V S S S P K Q P C A Y M 

ACATCAGAAATATCACAGGTAT'l'CCATATAATCCCOM3GACJ'I\GGTATTGTTGAGAGAGCCCATCAGACTTTGAAAAGAATGATATCTAAATTGCAATC 
N I R N I T G I P Y N P Q G Q G I V E R A H Q T L K R M I S K L Q S 

GGGGTCAGAAAAACTATACATACGGGCCAATAACCATAGAACCCTCCTAAATCATGCACTCTTCGTCCTAAATTTTCTTACATTGGACGCTCATGGCAAA 
G S E K L Y I R A N N H R T L L N H A L P V L N P L T L D A H G K 

TCCGCCGCAGATCGCCTTTGGCACCCATCGTCAGCCCATGATTATGCCCAAGTGAAATGGAAGGATCCCCTCACCCATCAGTGGCATGGCCCTGATCCAG 
S A A D R L W H P S S A H D Y A Q V K W K D P L T H Q W H G P D P 

TCCTCATATGGGGCAAGGGACATGCCTGTATATATGAT'l'CCAATGCACAAAACGCCAGATGGCTACCTGAACGGTTGCTTAAGTTAGTAGATCATGCCAT 
V L I W G K G H A C I Y D S N A Q N A R W L P E R L L K L V D H A I 

CATTAAACACTAACAGCATCTTGTAATAAAACAGCTTTATGCATCCCTCTCAAACTGTTTAGTGCTCAAATCTCATCAGATGGCTGAGTAAGCATTACAC 
I K H <Pol 

3500 

3600 

3700 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

4500 

4600 

4700 

4800 

4900 

5000 

5100 

5200 

5300 

5400 

5500 

5600 

5700 

5800 

5801 TTTGGGACAGTAAATCTGTTTCCAATATGGTCTCCAT'l'CACAGATATGTACTTTGGTATTCA=AAGACACT'l'CCAGCTATTTCTTAGAATTGTTTGT 5900 

5901 ACAAGGTTATATATCCCCTTGCTTACCTTCTCCCCCTTGCCTCTCTGCACTACCATCCCACCCTGGTAGTGGGAGATGCCCAAT'l'CTCGCGAGACTTGAT 6000 

6001 CAAAT~TGl 11 l\lTTTCTACCTTGAGAAAACCGAGACACCTCTGTTTTTGTTTATTTTGAGCCTGTGGTTTGTCCCACACAGTTGGGGGCTCG 6100 

6101 GCCGGGACCCCCTCGATTGGGGGGGGT'l'CTCCTCACCAGGGAGCAGGATCCAGCGCGCACCACAAAGATTTATTGGGGGT'l'CCTGGTCCTGGTGTGGGGC 6200 

6201 TCCACCCAGTTGGGGGAAAATCCCGAAGAGAGGGACTCGGAGGAACAGAAGCTGTGCTAGGT'l'CCGACAT'l'CCAAAAAGTAAGAGATAAGAGAAAAGAGT 63 00 

6301 CTGTTGACTCTCTGACTCGGGGAGTGCGGAGACGGCTCCCGACCAAATTATGGGGAAAATCGATCTAAGTCTGTGCAGTCGGAGCACATATGTGAGGTAC 6400 

64 01 CTTTAGGCAATCGATTGCAAAATTGGAATGAACAACAAAAGTAGAAAGGAAAATGGCCATAGACAAGAGCTCTTAAAATATTTGACCTAGGTGGGTGGAA 6500 

6501 TGGATTTT'l'CCTGGTGTTTTGAGAAAAGCTCTCCCAGGGAAAATGAAAAACAAAAAGCTTTTGGATTTCTGTATCTTTGTGTCTGTGTCTGTCTGTATCT 6600 

6601 GTGCT'l'CTGTGTGTGTGTAATCTGACACCCTGTAATGTCCACTATCTGGCTTTCTCTCCCTCCCTGACTCCTCCTGGCATGCAGAGGAGCGGGAGGGCGG 67 00 

6701 GGGAGAGAGAAAGACAGAGAAGAATATTT'l'CTTGTTTAAGTTATGTGATGGAAAAGGCAAGGTAAAGAGGAGTGTCAGGTCAGAATTAGAAAGAAATAAG 6800 

6801 GTATGTGCAGTTTTACAGGGGCTTTCATCAAAGTCCACCAGAAAGGAAAGGCAAGAAAGTTTAACCATGTAGGGAAGAGACGTGTGACGGAACTTTAAAA 6900 

6901 AAGGCATAATCTATTTGCACAAATAGTGTGAATAGAGGTTTTGAGAGTGCAAGGTGGAAACTTTTGGGAAGTTGTTTTAAAAAAATGATATATATATATA 7000 



7001 

7101 

7201 

7301 

7401 

7501 

7601 

7701 

7801 

7901 

8001 

8101 

8201 

8301 

8401 

8501 

8601 

8701 
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TATGCTC'l'TTCTG'l'C'l'CCCTCCA'l'CCCAGA'l'C'l'GGCCAA'ITl'GGAATGTGGAGAGACAAGAAAGGAGGCGGGGACC'ITI'TCCC'l'GAAATTCAAATG'l'GTT 

AC'l'CCTGATTTGATGCTTAAGATAAAG'l'CAGAATTTCTCATACCATTTGGCACTAAGGCAAAT'l'CGGAAAATGCATAAA'l'C'l'CTACTWGAGACACffl 

. . 
GAGC'l'CCCCAGTATGAGGAGAAAGGGACATGGTACCACTGGA'l'CTTTTCCGGAGTCCCACTCACCTTAGACTGGCAAA'l'TCAAAGCTCTCACTTCCAAAA 

AAAGTTTTTAAGGAGTGAACACAGAAGTAAAATTTACTTGAGAAAATTAGAACCATTAAGATTTTGATTTAGCAGATTCTGTTAACCATAGATAA'l'C'l'GG 

. . 
TGAGGTATATAAAACCTTTTTCAAAATAATAATGCACGTATGAATGTGAACAAAAA'l'CAGTTTATATGACAAAAGATATTCTGTA'l'CCC=CAATCCG 

TAGACTCCTl'GGGGGGTTAAGAATTCCAGCCCTATG'l'CAGAAGTATATACAAAGATGTTTTAATTCCTGTGTGGTGAATGAAAATCACCATGAGACTAGT 

ATAGATAAAAAAGTTGGAAAATATTTAATGACATAACGGTATTAAATCCATAGAGTTAATAGTAGTTTTCAATATACAACTACAGAGA'l'CCTTATGTGCA 

ATTTAGTGACCCTTGTTCCTATTTGAATTTAAAAATGGCTTAAAGCT'l'CCAAAATAGAGAAATATGACCAGAGAATGAGAGCCAA'l'CTGAACGTATTTTA 

CCCAAAAGACTGTTGCTTATTACATTCCTGAGAAACAGAAATACTTCCTAAAATAGAAATTAGCTCAATAGATATAGATATT'l'CTAACTTGCTGTGATTT 

'l'CCTAAGTTTGTGACTTGAAAAGTTTAAAAAGTGATTTGGCTGCGAATATACAATAGAGGGTTGGCTCCTTTTCAAATATAATTACCCCACTGACAACAG 

CCCTGGACCCCGGGCACCCTGAAGCCCACACTTCTAGGCAATTGCCCCCCTCCCACTGGAACCTGGAATTTTTGCTCCTAG'l'CTTCCAAACCTGACAACC 

CCTGTTAGAAAGTAAAGA'l'C'l'C'1'CAGAGACCCTCCTAAATGACTCCTTAGACCTTTAATTCAGGTGCTGGACTCTGCAGCTTCCCAGCACCTTCCCCCCC 

CCCCCCGTTCGCCCCCTCCTCCCGCCTTCAG'l'CCATAGCTAGGCTCTGCAACTATGAGGAGAGAAGAAC=ATGCTTGGTAAGCCTAAAATATGT 

AATAATTTGGGAATGCAATTAATGTCA'l'CTGAAAATCTT'l'CTATTTGTACTATTAGTGTGCTTCTAGATTGTAGTAAAATGTCCTATATTGCAAAACTTA 

AGTAACCGGAGATAGTGTTAGACAAAGCAATTATTAA'l'CTGAATTCTGTTGAAAAGAATGATATGAAAACAATTGTGTAAAACTGGCTAAG 

TTACTTCCTCAGCCTAA'l'CTGGCATAGTAAGGGATAAAATTAAGAAATTGCAAAAAGAATTGG'l'CCAGAGGCGTAAAGAGCTTTTAAATAACCCCCTCTG 
TM> S G I V R D K I K K L Q K B L V Q R R K B L L N N P L W 

GAACGGTTTACATGGGCT'l'C'l'CCCATACCTCCTCCCCCTTCTTGG'l'CCTCTGGTGGGTCTTCCTTTCCTTTGGCCCCTGGGCTTTTAAACAA 
N G L H G L L P Y L L P L L G P L V G L L L L L S F G •p G L L N K 

ATTAACCACTTTTGTTAAG'l'CTCAAGTAGATTCAGCCATTGCCAGGAAGAGCCACATATTTTACAGCAGACTACAGGAAGAAGACACCACTGAACAGCAG 
L T T F V K S Q V D S A I A R K S H I F Y S R L Q B <TM 

7100 

7200 

7300 

7400 

7500 

7600 

7700 

7800 

7900 

8000 

8100 

8200 

8300 

8400 

8500 

8600 

8700 

8800 

8801 GAAGAGCGACTACAATTCACGGAAGACCTTCTGAAGGAGCCCTGGCA'l'CAGCGTTGGAAGACAAACCATTATGCCCTGTGCTGTAAAGCCAATCA'l'CCCC 8900 

8901 TTCCTTTCCCCCAC'l'CGCCTTAGC'l'CTGTCACCAAATTCTTA'l'CTTTTGACCTTTGAATTCACTCCTCCCACCCTTCTTTC'l'CTATTTAAACAG'l'CCTGC 9 000 

9001 TGACCCTCTGAAGGACGGCTGTGGCTGAGCCCATGACGGGATTATTGCAACCCTGAATGAAGGATGGTTGAGGTCTGGCTGAAACTGGCCGTAAGACCCT 9100 

9101 CTGATCACCATGACGGGCAACCTCCAGTGGCGCAAGTCGCAGGGCTGTAGTACCC.TACTGTAAACACCCCGCCCGGATGACCTAAGACAGTGCTCAAGGG 9200 

92 01 CGGGCTC'l'CAAAA'l'CCATTGTACACCAGACGCTC'l'CACCTCATTA'l'CAGACCCAAGTTGC 92 60 
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Appendix 6 - RT alignment 

The amino acid sequences below were manually aligned using the alignment 
in Xiong and Eickbush (1990) as a guide. The overlined sequences were 
used to construct a phylogenetic tree using CLUST AL X and the BLOSUM 
weight matrix, as described in Chapter 2 - Materials and Methods. The 
resulting tree is shown in FIG. 5.11 . Retrovirus names, accession numbers, 
and references are listed in Appendix 1 . 

MPMV QWPLTNDKLAAAQQLVQEQ-LEIIGHITE--SSSPWNTPIPVIKKKSGK------WRLLQDLRAVNATMIILMGALQPGLPSPVA---IPQGYLKIIIDLKD 
SRV-1 QWPLTSEKLAAAQQLVQEQ-LEllGHITE--SNSPWN'rPIPVIKKKSGK------WRLLQDLRAVNATMIILMGALQPGLPSPVA---IPQGYLKIIIDLKD 
SRV-2 QWPLTQEKLAAAQQLVQEQ-LQAGHIIE--SNSPWN'rPIPVIKKKSGK------WRLLQDLRAVNA'nlVLMGALQPGLPSPVA---IPQGYFKIVIDLKD 
TvERV-K1 QWPLPKEKLEAAUILVQQQ-LTAGHIEP--SNSPWN'rPIPVIKKKSGA------WRLLIIDLRAVNK'l'MIPIIGSLQPGLPAPVA---IPAGFQKVVIDLKD 
pTvERV-K2 QWPLPKEKLEAAIIMLVQQQ-LTAGHIEP--SNSPWNTPIPVIKKKSGA------WRLLHDLRAVNKTMIPIIGSLQPGLPAPVA---IPAGFQKIVIDLKD 
SMRV-H QWPLTYEKTLAAIALVQEQ-LAAGHIEP--TNSPWN'rPIFIIKKKSGS------WRLLQDLRA11NKVMVPMGALQPGLPSPVA---IPLNYH1CIVIDLKD 
JSRV QWPLTQEKLSAAQQLVQEQ-LRLGHIEP--STSAWNSPIPVIKKKSGK------WRLLQDLRKVNE'l'IIIIIIPGLPTPSA---IPDKSYIIVIDLKD 
MMTV QWPLKQEKLQALQQLVTEQ-LQLGHLEE--SNSPWN'rPVPVIKKKSGK------WRLLQDLRAVNA'l'llllmlGALQPGLPSPVA---VPKGWEIIIIDLQD 
CHIAP QWPLSSEKLEVVTRLIQEQEEQLGHLES--STSPWNSPIFIIKKKSGK------WRLLHDLRADINQMRPLGPVQRGLPLLSA---LPQNWKLIIIDIKD 
MIAP QWHLSSEKLEAVIQLVEEQ-LKLGHIDP--STSPWNTPIPVIKKKSGK------WRLLHDLRPINEQMNLFGPVQRGLPVLSA---LPRGWNLIIIDIKD 
HERV-K10 QWPLPKQKLEALIILLAIIEQ-LEKGHIEP--SFSPWNSPVPVIQKKSGK------WIITLTDLRAVNAVIQPIIGPLQPGLPSPAM---IPKDWPLIIIDLKD 
RSV QWPLPl!lGKLVALTQLVEKE-LQLGHIEP--SLSCWNTPVPVIRKASGS------YRLLHDLRAVNAKLVPFGAVQQGAPVLSA---LPRGWPLMVLDLKD 
LDV QWPLTAQKLDAVQNIIQDL-LKDGRIIP--SRSQWNSPIPVIQKKDKS-----KFRMLIIDLRAVNALIKDWGALQPGTPWPGA---IPSEWPVIAMDISD 
Visna 
OMVV 
CAEV 
FIV 
EIAV 
SIVmac 
HIV-2 
SIVmnd 
HIV-1 
SIVagm 
BIV 
HTLV-1 
HTLV-2 
BLV 
MoMLV 
FeLV 
GaLV 
BaEV 
MuRRS 
HERV-E 
WDSV 
SFV 
HSRV 
FeSFV 
HERV-L 
MuERV-L 

QWPLTQEKLl!lGLKEIVDRL-EKl!lGKVGRAPPHWTCNTPIFCIKKKSGK------WRMLIDFRELNKQTEDLAEAQLGLPHPGG---LQRKKHVTILDIGD 
QWPLTQEKLl!lGLKEIVDKL-EKl!lGKVGRAPPHWTCNTPIFCIKKKSGK------WRMLIDFRELNKQTEDLAEAQLGLPHPGG---LQKKKHVTILDIGD 
QWPLTEEKLKGLTEIIDKL-VEl!lGKLGKAPPHWTCNTPIFCIKKKSGK------WRMLIDFRELNKQTEDLTEAQLGLPHPGG---LQKKKHVTILDIGD 
QWPLTNEKIEALTEIVERL-ERl!lGKVKRADPNNPWNTPVFAIKKKSGK------WRMLIDFRELNKLTEKGAEVQLGLPHPAG---LQIKKQVTVLDIGD 
QWPLTKEKLEGAKEIVQRL-LSl!lGKISEASIIINPYNSPIFVIKKRSGK------WRLLQDLRELNKTVQVGTEISRGLPHPGG---LIKCKlllrl'IILDIGD 
QWPLSKEKIVALREICEKII-EKDGQLEEAPPTNPYJITPTFAIKKKDICN-----KWRMLIDFRELIIRVTQDFTEVQLGIPHPAG---LAKRKRITVLDIGD 
QWPLTKEKIEALKEICEKII-EKl!lGQLEEAPPTNPYJITPTFAIKKKDICN-----KWRMLIDFRELNKVTQDFTEIQLGIPHPAG---LAKKRRITIILDVGD 
QWPLSKEKIVGLQKICDRL-EEl!lGKISRVDPGNNYNTPIFAIKKKDl!K-----EWRKLIDFRELNKLTQDPHELQLGIPHPAG---IKKCKRITVLDIGD 
QWPLTEEKIKALVEICTEII-EKl!lGKISKIGPEIIPYll'l'PVFAIKKKDST-----KWRKLVDFRELNKRTQDPWEVQLGIPHPAG---LKKKKSVTVLDVGD 
QWPLSKEKIEALQEICSQL-EQl!lGKISRVGGENAYNTPIFCIKKKDKS-----QWRMLVDFRELNKATQDFFEVQLGIPHPAG---LRJ<MRQITVLDVGD 
QWPLTKEKYQALKEIVKDL-LAl!lGKISEAAWDIIPYNTPVFVIKKKGTG-----RWRMLIIDFRELNKITVKGQEFSTGLPYPPG---IKECEHLTAIDIKD 
QFPLNPERLQALQHLVRKA-LEllGHIEP--YTGPGHNPVFPVKKllNGT------WRFIHDLRATNSLTIDLSSSSPGPPDLSS--LPTTLAIILQTIDLKD 
PISFKPERLQALNDLVSKA-LEIIGHIEP--YSGPGHIIPVFPVKKPIIGK------WRFIHDLRATNAITTTLTSPSPGPPDLTS--LPTALPHLQTIDLTD 
QFPLNLERLQALQDLVHRS-LEAGYISP--WDGPGHIIPVFPVRKPIIGT------WRPVHDLRATNALTKPIPALSPGPPDLTA--IPTHLPHIICLDLKD 
QYPMSQEARLGIKPHIQRL-LDQGILVP--CQSPWN'rPLLPVKKPGTN-----DYRPVQDLREVNKRVEDIHPTVPNPYNLLS-GLPPSHQWY'l'VLDLKD 
QYPMPHEAYQGIKPHIRRM-LDQGILKP--CQSPWN'rPLLPVKKPGTK-----DYRPVQDLREVNKRVEDIHPTVPNPYNLLS-TLPPSHPWYTVLDLKD 
QYPMSKEAREGIRPHIQKF-LDLGVLVP--CRSPWN'rPLLPVKKPGTN-----DYRPVQDLREINKRVQDIHPTVPNPYNLLS-SLPPSYTWYSVLDLKD 
QYPMSLEl\HMGIRQHIIKF-LELGVLRP--CRSPWN'rPLLPVKKPGTQ-----DYRPVQDLREINKRTVDIHPTVPNPYNLLS-TLKPDYSWYTVLDLKD 
FT-l!lGPRV'lWESPTSVVLA-LQLGILVP--CQSPWN'rPLLSVKKPGTS-----DY-PVQDLREVNKRVQDIHPTVPNPYNLLS-SLPPEQKWYTVLDLKD 
QYPVLREALl!lGIQVHLKCL-RTFRIIVP--CQSPWNTPLLPVPKPGTK-----DYRPVQDLRLVNQATVTLHPTVPNLYTLLG-LLPAEDSWFTCLDLKD 
QYPLPKDKTEGLRPLISSL-ENQGILIK--CHSPCNTPIFPIKKAGRD-----EYJUIIHDLRAIIINIVAPLTAVVASP'l'TVLS-NLAPSLIIWPTVIDLSN 
QYPINPKAKPSIQIVIDDL-LKQGVLIQ--QNSTMNTPVYPVPKPDGK------WRMVLDYREVHKTIPLIAAQHQHSAGILS--SIYRGKYKTTLDLTN 
QYPINPKAKASIQIVIDDL-LKQGVLTP--QNSDIIITPVYPVPKPDGR------WRMVLDYREVHKTIPLTAAQNQHSAGILA--TIVRQKYKTTLDLl\N 
QYHINPKAKPDIQIVINDL-LKQGVLIQ--KESDIIITPVYPVPKPNGR------WRMVLDYRAVNKVTPLIAVQNQHSYGIIG--SLFKGKYKTTIDLSN 
KHYHHPGGIAEISATIKDL-ICNAGVVIP--ITSLFNSPFWPVQKTDGS------WRMRVDYHKLNQVVTPIAAAIQDVVSLLKQINTSPGTLYAAIDLl\N 
KQYCIPGEIAEITATIKDL-KDAGVVVP--TTSPFNSPIWPVQKTDGS------WRMTVDYRKLNQVVTPIAAAVPDVVSLLEQINTSPGTWYAAIDLl\N 



MPMV 
SRV-1 
SRV-2 
TvERV-K1 
pTvERV-K2 
SMRV-H 
JSRV 
MMTV 
CHIAP 
MIAP 
HERV-K10 
RSV 
LDV 
Visna 
OMVV 
CAEV 
FIV 
EIAV 
SIVmac 
HIV-2 
SIVmnd 
HIV-1 
SIVagm 
BIV 
HTLV-1 
HTLV-2 
BLV 
MoMLV 
FeLV 
GaLV 
BaEV 
MuRRS 
HERV-E 
WDSV 
SFV 
HSRV 
FeSFV 
HERV-L 
MuERV-L 

MPMV 
SRV-1 
SRV-2 
TvERV-K1 
pTvERV·K2 
SMRV-H 
JSRV 
MMTV 
CHIAP 
MIAP 
HERV-K10 
RSV 
LDV 
Visna 
OMVV 
CAEV 
FIV 
EIAV 
SIVmac 
HIV-2 
SIVmnd 
HIV-1 
SIVagm 
BIV 
HTLV-1 
HTLV-2 
BLV 
MoMLV 
FeLV 
GaLV 
BaEV 
MuRRS 
HERV-E 
WDSV 
SFV 
HSRV 
FeSFV 
HERV-L 
MuERV-L 

Appendices 181 

CPPSIPLHPSDQKRFAPSLPS'l'IIPKEPMQRl'(lllKVLPQGMANSP'l'LCQKYVATAIHKVRHAWKQMYIIHYMDDILIAGKDGOQ-VLQCPDQLKQELTAAG 
CPPSIPLHPSDQKRPAPSLPSTIIPKEPMQRFQKKVLPQRMANSPTLCQKYVATAIHKVRHAWKQMYIIHYMDDILIAGKDGOQ-VLQCPDQLKQELTIAG 
CPPTIPLQPVDQKRFAPSLPSTNPKQPIIKRYQIIKVLPQGMANSPTLCQKYVAAAIEPVRKSWAQMYIIHYMDDILIAGKLGEQ-VLQCPAQLKQALTTTG 

CPPSIPLHPDDSKRFAPTVPVTNCVGPSPRFQIIKVLPQGHTNSP'l'LCQKYVAQTIDPPRLQPPQLYIIHYMDDILIAGPCEQE-LLRITTLLITALKDRG 
CPPSIPLHPDDSKRPAPTVPVTNCVGPSPRPQKKVLPQGHTNSPTLCQKYVAQTIDPPRLQPPQLYIIHYMDDILIAGPCEQE-LLRITTLLITALKDRG 
CPPTIPLHPEDRPYPAPSVPQINPQSPKPRYQKKVLPQGMANSPTLCQKPVAAAIAPVRSQWPEAYILHYMDDILLACDSAEA-AXACYAHIISCLTSYG 
CPYTIPLAPQDCKRPAPSLPSVNPKEPMQRYQIIRVLPQGHTNSP'l'LCQKPVATAIAPVRQRFPQLYLVHYMDDILLAHTDEHL-LYQAPSILKQHLSLNG 
CPPNIICLHPEDCKRPAPSITPSPNPKRPYQRFQIIKVLPQGHICNSPTLCQKPIIDKAILTVRDKYQDSYXVHYMDDILLAHPSRSI-VDEILTSMIQALIIKIIG 

CPPSIPLPPRDRQRFAPTVPSLNHMEPDICRYQIIRVLPQGMANSPTICQLYVQKALEPVRKQPTSMIMIHYMDDILICHRKIEV-LQQAPPIILVAELKQWG 
CPPSIPLCPRDRPRFAFTIPSINSDEPt'IIRYQIIKVLPQGMSNSPTMCQLYVQEALLPVREQPPSLILLLYMDDILLCIIKELTM-LQKAYPPLLKTLSQltG 
CPPTIPLAEQDCEKPAFTIPAXNIIKEPATRFQIIKVLPQGIIUISPTICQTPVGRALQPVREKPSDCYIDIYIDDILCAAETKDK-LIDCYTPLQAEVANAG 
CPPSIPLAEQDREAFAFTLPSVNNQAPARRFQKKVLPQGIITCSPTICQLVVGQVLEPLRLKHPSLCIILHYMDDLLLAASSIIDG-LEAAGEEVISTLERAG 
CPPSIPLAERDSERFAFTIPSPNLREPAKRYQIITIILPQGHJCNSPYICQQVVAEVIRPIRERPRDAVIIHYMDDILIAAAEERQ-TEVIPEAVKTTCIIEKG 

AYPTIPLYEPYRQYTCPTMLSPNNLGPCVRYYWKIILPQGIIKLSPAVYQPTMQKILRGWIEEIIPMIQPGIYMDDIYIGSDLGLEEHRGIVNELASYIAQYG 
AYPTIPLYEPYRPYTCPTMLSPNNLGPCTRYYWKIILPQGIIKLSPSVYQPTMQEILRDWXAKHPMIQPGIYMDDXYIGSDLDIMKHREXVEELASYIAQYG 
AYPTIPLYEPYREYTCPTLLSPNNLGPCKRYYWKIILPQGIIKLSPSVYQPTMQEILEDWXQQHPEIQPGIYMDDIYIGSDLEIICJCIIREIVKDLANYIAQYG 

AYPTIPLDPDYAPYTAFTLPRIINNAGPGRRPVIICSLPQGWILSPLIYQSTLmIIQPPIRQIIPQLDXYQYMDDIYIGSNLSKKEIIKEKVEELRKLLLWIIG 
AYPTIPLDPEPRPYTAFTIPSDIHQEPDKRYVIINCLPQGPVLSPYXYQKTLQEILQPPRERYPEVQLYQYMDDLPVGSNGSKKQHKELIIELRAILLEEG 
AYPSIPLDEEPRQYTAFTLPSIINIIAEPGKRYXYKVLPQGWKGSPAIPQYTMRJM.EPPRKAIIPDIITLVQYMDDILXASDRTDLEHDRWLQLKELLNSIG 
AYPSIPLHEDPRPYTAFTLPSIINIIAEPGJCRYIYKVLPQGWKGSPAIPQHTIIRQVLEPPRKAIIKDVIIIQYMDDILXASDRTDLEHDRWLQLKELLNGLG 
AYPSIPLDPDYRPYTAPTVPSVNNQAPGKRYMYNVLPQGWKGSPCIPQGTVASLLEVPRKNIIPTI/QLYQYMDDLPVGSDYTAEEHEKAXVELRALLMTWN 

AYPSVPLDEDPRKYTAFTIPSINNETPGIRYQYNVLPQGWKGSPAIPQSSMTKILEPPRKQNPDXVIYQYMDDLYVGSDLEIGQHRTKIEELRQHLLRIIG 
AYYSIPLDPNPRKYTAFTIPTIINIIQGPGIRYQPNCLPQGWKGSPTIPQNTAASILEEIKRNLPALTIVQYMDDLWVGSQENEHTHDKLVEQLRTKLQAIIG 

AYPTIPLHEDPRPPTAPSVVPVNREGPIERFQ91NVLPQG11VCSPAIYQTTTQKIIENIKKSHPDVMLYQYMDDLLIGSNRDD--HKQXVQEIRDKLGSYG 
APPQIPLPKQPQPYPAPTVPQQCNYGPGTRYAIIRVLPQGPKNSPTLPEIIQLAHILQPIRQAFPQCTILQYMDDILLASPSHAD-LQLLSEATMASLISHG 
APPQIPLPKQYQPYPAFTIPQPCIIYGPGTRYAIITVLPQGPKNSPTLPEQQLAAVLNPMRJ<MPPTSTIVQYMDDILLASPTNEE-LQQLSQLTLQAL'l"l'IIG 

APPQIPVEDRFRSYPAFTLPTPGGLQPHRRFAIIRVLPQGPINSPALPERALQEPLRQVSAAPSQSLLVSYMDDILXASPTEEQ-RSQCYQALAARLRDLG 
APPCLRLHPTSQPLPAPEIIRDPEN-GISGQL'lWl'RLPQGPKNSPTLPDEALHRDLADPRIQHPDLILLQYVDDLLLAATSELD-CQQGTRALLQTLGIIL 

APPCLRLHSESQLLPAPEIIRDPEI-GLSGQL'lWl'RLPQGPKNSPTLPDEALHSDLADPRVRYPALVLLQYVDDLLLAAATRTE-CLEGTKALLETLGNKG 

APPCLRLHPNSQPLPAPEWKDPEK-GNTGQL'lWl'RLPQGPKNSPTLPDEALHRDLAPPRALNPQVVLLQYVDDLLVAAPTYED-CKKGTQKLLQELSKLG 
APFCLPLAPQSQELPAPEWKDPER-GISGQL'lWl'RLPQGPKNSPTLFDEALIIRDLTDPRTQHPEVTLLQYVDDLLLAAPTKKA-CTQGTRHLLQELGEKG 
APPCLKLHPSSQPIPAPEIIRDPDT-GQTGQL'niMII-PQBPKNSPTLPDEALHRDLASPRAENSQVTLLQYVDDLLLAATTEEN-CWQGTKRLLAELGELG 
APPSIRLAPERQKLPAPQWEDPES-GVTTQY'IWl'QLPQRFKNSPTIPGEALARDLQKPPTRDLGCVLLQYVDDLLLGHPTAVG-IIPREQMLYSG'l'iiRTVG 

APPSITPIHKDSQYLPAPTPE-------GHQYTIITVLPQGPIHSPTLPSQALYQSLHKIKPKI-SSEICIYMDDVLXASKDRDT-NLKDTAVMLQHLASEG 
GPWAIIPITPESYWLTAP'IWQ-------GKQYCWTRLPQGPIMSPALPTADVVDLLKEIPN------VQAYVDDIYISHDDPQE-HLEQLEKIPSILUIAG 
GPWAJIPITPESYWLTAP'IWQ-------GKQYCWTRLPQGPIMSPALPTADVVDLLKEIPN------VQVYVDDIYLSHDDPKE-HVQQLEKVPQILLQAG 

GFlfAHPXVPEDYWITAP'IWQ-------GKQYCIITVLPQGPIMSPGLPTGDVVDLLQGIPN------VEVYVDDVYISHDSEKE-HLEYLDILPNRLKEAG 
APYPPHKPHQKQPAPSWQGQ---------QCIPTVLLQGYINSPALCHNLIQSDLDHPSLPQDIT-LVHYIDGIMLIGSNEQE-VAWl'LDLLVRHLHAIG 
APPSVPVHKDHQKQIAPSWQ-------GQQYTPTVLPQVYINSPALCHNLVRRDLDRLDLPQSIT-LVHYIDDIMLVGPSEQE-VATTLDSLV'l'HIIRIRG 

LHIAPEKVQL-QDPYTYLGPEL 
LHIAPEKIQL-QDPYTYLGPEL 
LQIAPEKVQL-QDPYTYLGPQI 

LYISPDKVQL-ASPPPPLGPEL 

LYISPDKVQL-ASPPPPLGPEL 
LKIAPDKVQV-SEPPSYLGPEL 
LVIADEKIQT-HPPYNYLGPSL 
LWSTEKIQK-YDNLKYLGTHI 
LEIASEKVQV-SDTGLPLGSVI 
LQIATEKVQI-SDTGQPLGSVV 

LAIASDKIQT-STPPHYLGMQI 
PTISPDKVQR-EPGVQYLGYKL 
LKINEAKTQR-APEVSYLGIIRV 
PIILPEDKRQE-GYPAKWLGPEL 
PIILPEEKRQE-GYPAKWLGPEL 
FTLPEEKRQK-GYPAKWLGPEL 

PETPEDKLQE-EPPYTWIIGYEL 
PETPDDKLQE-VPPYSWLGYQL 
PSSPEEKPQK-DPPPQWMGYEL 
PSTPDEKPQK-DPPYHIIMGYEL 
LETPEKKYQK-EPPPIIWMGYEL 
LTTPDKKHQK-EPPPLWJIGYEL 

LETPEKKMQK-EPPYEWIIGYKL 
PKTPDEKVQ--EERVKWIGPEL 
LPVSENKTQQTPGTIKPLGQII 

LPISQEKTQQTPGQIRPLGQVI 

PQVASEKTRQTPSPVPPLGQMV 
YRASAKKAQICQKQVKYLGYLL 
YRASAKKAQICLQEVTYLGYSL 
YRVSAKKAQLCQREVTYLGYLL 
YRASAKKAQICQTKVTYLGYIL 
YRASAKKAQLCQMELVYLRYTL 

IRCPRKKAQICRQQVCYLGPTI 
HKVSKKKLQLCQQEVVYLGQLL 

YVVSLKKSEIAQREVEPLGPNI 
YVVSLKKSEIGQKTVEPLGPNI 
YIVSLKKSNIANSIVDPLGPQI 
WEINPNKIHAPSTSVKPLGSSG 
WEINPTKIQGPSTSVKPLGVQW 
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Appendix 7 - PR and RT alignment 

The amino acid sequences below were manually aligned using the alignment 
in Hemiou et al. (1998) as a guide. The overlined sequences were used to 
construct a phylogenetic tree using CLUST AL X and the BLOSUM weight 
matrix, as described in Chapter 2 - Materials and Methods. The resulting 
tree is shown in FIG. 5.12. Retrovirus names, accession numbers, and 
references are shown in Appendix 1 . 

pTvERV-1<2 TIRPFVVPCLPVNLliGRDILSQMGVIMCSP-PVWIDQWPLPKEKLEAANMLVQQOLTAGHIEPSNSPWIITPIFVIKKKSGA-WRLLIIDLRAVNKTMIPIIG 
TvERV-K1 TIRPFVVPCLPVNLWGRDILSQMGVIMCSP-PVWIDQIIPLPKEKLEAAIMLVQQOLTAGHIEPSNSPWNTPIFVIKKKSGA-WRLLIIDLRAVNKTMIPIIG 
MPMV LIKPFVIPNLPVNLliGRDLLSQMKIMMCSP-PVWVDQIIPLTNDKLAAAQQLVQEQLEAGHITESSSPWNTPIFVIKKKSGK-WRLLQDLRAVNATMVLMG 

SRV-1 LIKPFVIPNLPVNLliGRDLLSQMKIMMCSP-PVWVDQWPLTSEKLAAAQQLVQEQLEAGHITESNSPWNTPIFVIKKKSGK-WRLLQDLRAVNATMVLMG 

SERV 23.1 LIKPFVIPYLPVNLWGRDLLAQMKIIMCSP-PVWVDQWPLLNDKLSAAQQLLQEQLEAGHIIESNSPWNTPIFVIKKKSGK-WRLLQDLRAVNITMVLMG 
SERV 25.2 LIKPPIIPHLPVNLliGRDLLSQMKIIMCSP-PVWVDQWPLLNDKLSAAQQLVQEQLLAGHITESNSPWNTPIFVIKKKSGK-WRLLQYLRAVNITMVLMG 
SRV-2 LIKPFVIPNLPVNLWGRDLLSQMKIMMCSP-PVWVDQWPLTQEKLAAAQQLVQEQLQAGHIIESNSPWNTPIFVIKKKSGK-WRLLQDLRAVNATMVLMG 
SMRV-H HITPYVLPNLPVNLliGRDILSQMKLVMCSP-PVWVDQIIPLTYEKTLAAIALVQEQLAAGHIEP'l'NSPWNTPIPIIKKKSGS-WRLLQDLRAVNKVMVPIIG 

JSRV QPKPYILPYLPVNLliGRDILSKIIGVYLYSP-PVWVDQWPLTQEKLSAAQQLVQEQLRLGHIEPSTSAWNSPIFVIKKKSGK-WRLLQDLRKVNETIIIIIIII 

ENTV QPKPYILPIILPVNLliGRDILSKIIGVYLYSP-PVWVDQWPLTQEKLSAAQQLVQEQLRLGHIEPSTSAWNSPIFVIICKKSGK-WRLLQDLRKVNETIIIIIIII 
MMTV IIHPFVIPTLPPTLWGRDIMKDIKVRLMTD-PVIILNQlfPLKQEKLQALQQLVTEQLQLGHLEESNSPWNTFVFVIKKKSGK-WRLLQDLRAVNATIIIIDMG 

RVsfdl IPRPLVIAGLRTSLWGRDLLKTLii'l'TUfIE-PIWVDQWPLSNEKLTTLKSIDIEQEKLGHIEHSPSAYHSFVFVIRKKEQ--WRML-DLRAVNASMQPIIG 

HERV-K10 STVQPMITSIPLNLWGRDLLQQWGAEITMP-PVWVNQWPLPKQKLEIILHLLANEOLEKGHIEPSPSPWNSFVFVIQKKSGK-WHTLTDLRAVNAVIQPIIG 
HERV-K-T47D ELVLPTLYPIPVNLliGRDLLQQWGAQISPP-PVWVDQWPLPKNKLEALHNLVLEQLELGHIEESPSPWNSLVPVIQKKSGK-QRMLTHLRAVNAVLQPLG 
Rvbowerbird AQVKPYVIINTTIWLLGRDALSQIIGPCL'INE-PIWIDQWPLSKEKLAHVEELVEDQLRRGHVIPSTSPWIITPIPAIPKKSGK-WRLLHDLRAINSVMQEMG 

HRV-5 GNVQPYVSALPITLWGRDILEQLGLTL'INE-PKWIPQWPLTQEKLAAVNDIVLQQLEAGHLQPSTSPWNTPIFVIKKKSGK-YRLLHDLRAVNQQMQPIIG 
CHIAP GRPTPYVLPLPVNLliGRDVLQAMGMTL'INE-PVWVSQWPLSSEKLEVVTRLIQEQEQLGHLESSTSPWNSPIPIIKKKSGK-WRLLIIDLRAINNQMRPLG 
SHIAP GCPTPYVLPLPVNLWGIIDVLQAMGMTL'INE-PLIIVSQWPLSSEKLEAVTRLVQEQERLGHLEPSTSPWNTPIFVIKKKSGK-WRLLHDLRAINNQMHLPG 
MIAP GKPIPYVLPLPVDLWGRDIMQHLGLILSl:ll-PVWVPQNHLSSEKLEAVIQLVEEQLKLGHIDPSTSPWNTPIFVIKKKSGK-WRLLIIDLRPDIEQMNLPG 
RSV LLLPPAVAMVRGSILGRDCLQGLGLRLTNL-PVWIDQWPLPEGKLVALTQLVEKELQLGHIEPSLSCWNTPVPVIRKASGS-YRLLHDLRAVNAICLVPPG 
LDV IRVSPYIAAIGPNILGREALAQLHCVVSNL-PVWIEQWPLTAQKLDAVQNIIQDLLKDGRIIPSRSQWNSPIFVIQKKDKSKPRMLHDLRAVNALIKDIIG 
HnV-1 LTSCLVDTKNNWAIIGRDALQQCQGVLYLP-PPBISQPPLNPERLQALQHLVRKALEAGHIEPYTGPGHNPVPPVKKANGT-WRPIHDLRA"mSLTIDLS 
HTLV-11 LSSCLLDTHNKWTIIGRDALQQCQGLLYLP-TSPSGPISPKPERLQALNDLVSKALEAGHIEPYSGPGHNPVPPVKKPIIGK-WRPIHDLRA"mAITTTLT 

BLV IPKILVDTPDKWQILGRDVLSRLQASISIP-PPEVPQPPLNLBRLQALQDLVHRSLEAGYISPWDGPGHNPVPPVRKPIIGT-WRPVHDLRA"mALTKPIP 

pTvERV-1<2 SLQPGLPAPVAIP-AGPQKIVIDLKDCPPSIPLHPDDSKRPAPTVPV"mCVGPSPRPQWKVLPQGMTNSPTLCQKYVAQTIDPFRLQPPQLYIIHYMDD 
TvERV-K1 SLQPGLPAPVAIP-AGFQKVVIDLKDCPPSIPLHPDDSKRPAPTVPV"mCVGPSPRPQWKVLPQGMTNSPTLCQKYVAQTIDPPRLQFPQLYIIHYMDD 

MPMV ALQPGLPSPVAIP-QGYLKIIIDLKDCPPSIPLHPSDQKRPAPSLPS"mPKEPMQRPQWKVLPQGMANSPTLCQKYVATAIHKVRIIAWKQMYIIHYMDD 
SRV-1 ALQPGLPSPVAIP-QGYLKIIIDLKDCPPSIPLHPSDQKRPAPSLPS'l1ff'KEPMQRPQWKVLPQRMANSPTLCQKYVATAIHKVRHAWKQMYIIHYMDD 
SERV23.1 ALQPGLPSPVAIP-QKYFKIIIDLKDCPPTIPLHPADQKRPAPSLPS"mPRQPMKRYQWKVLPQGMANSPTLCQKYVAAAIEPVRKTWTQMYIIIIYMDN 

SERV25.2 ALQPGLPSPVAIP-QKYPKIIIDLKDCPPTIPLHPADQKRPAPSLPS"mPRQPMKRYQWRVLPQGMANSPTLCQKYVAAAIBPVRKIWTQMYIIHYMDD 
SRV-2 ALQPGLPSPVAIP-QGYPKIVIDLKDCFPTIPLQPVDQKRPAPSLPS"mPKQPMKRYQWKVLPQGMANSPTLCQKYVAAAIEPVRKSWAQMYIIHYMDD 
SMRV-H ALQPGLPSPVAIP-LNYHKIVIDLKDCFPTIPLHPEDRPYPAPSVPQDIPQSPMPRYQIIKVLPQGMANSPTLCQKPVAAAIAPVRSQWPEAYILHYMDD 
JSRV ALQPGLPTPSAIP-DKSYIIVIDLKDCFYTIPLAPQDCKRPAPSLPSVNPKEPMQRYQWRVLPQGMTNSPTLCQKPVATAIAPVRQRPPQLYLVHYMDD 
ENTV ALQPGLPTPSAIP-DKSYIIVIDLKDCFYTIPLAPQDCKRPAPSVPSVNPKEPMKRYQWKVLPQGMTNSPTLCQKLVATAIAPVRQRFPQIYLVHYMDD 

MMTV ALQPGLPSPVAVP-KGWEIIIIDLQDCFPNIKLHPEDCKRPAPSVPSPNFKRPYQRFQIIKVLPQGMKNSPTLCQKPVDKAILTVRDKYQDSYIVHYMDD 
RVsfdunnartl ALQPGLLSPNMVP-KEYHMVIIDIKDCPYSIPLHSADREKPAPSVPAVNLQAPAPRWQWKVLPQEMI\NSPILCQVNVDKVLAPVRNLYPNVYMLIIYIIDD 
HERV-K10 PLQPGLPSPAMIP-KDWPLIIIDLKDCPPTIPLAEQDCEKPAPTIPAINNKEPATRPQWKVLPQGMLNSPTICQTPVGRALQPVREKPSDCYIIHYIDD 

HERV-K-T47D TLQSGLPSRSMLA-EYWPLILIDLKDCFPNIPLASQDFEKPAPMVPSLIINVAQATCY'lWKVLPQGMLNSPTICQYPVGRVLQPVRDQFPRCYIVHYMDD 
RVbowerbird HLQRGLPSQSMLP-VNWQLLVVDLRDCPPTIPLHEDDSEKPAPSVPSINKSEPTKRYQWVVLPQGMHNSPIMCQLYVAWALAPLRKQYPQYLIYHYMDD 
HRV-5 ALQPGLPVPTIIIP-KHWPLIVLDLKDCPPSIPLHEQDIQRFAPTVPSINHQGPDKRYBWKVLPQGMTNSPAICQLYVDQAVEPVRQQCPKVQILHYMDD 

CHIAP PVQRGLPLLSALP-QNWKLIIIDIKDCPPSIPLFPRDRQRFAPTVPSLlllllll!PDKRYQWRVLPQGMANSPTICQLYVQKALEPVRKQPTSMIMIHYMDD 
SHIAP PVQRGLPLLSALP-QDWKLIIIDIKDCFPSIPLYPRDRPRFAPTIPSLlllllll!PDKRPQWKVLPQGMANSPTICQLYVQBALBPIRKQPTSLIVIHYMDD 

MIAP PVQRGLPVLSALP-RGWNLIIIDIKDCPPSIPLCPRDRPRPAPTIPSINSDEPmRYQWKVLPQGMSNSPTIICQLYVQEALLPVREQPPSLILLLYMDD 
RSV AVQQGAPVLSALP-RGWPLMVLDLKDCFPSIPLAEQDREAPAPTLPSVNIIQAPARRFQWKVLPQGMTCSPTICQLVVGQVLEPLRLKIIPSLCMLHYMDD 
LDV ALQPGTPWPGAIP-SEWPVIAMDISDCFPSIPLAERDSERFAPTIPSPNLREPAKRYQWTIILPQGMKNSPYICQQVVAEVIRPIRERPRDAVIIHYMDD 
HTLV-1 SSSPGPPDLSSLPTTLllHLQTIDLKDAPPQIPLPKQPQPYFAPTVPQQCNYGPGTRYAWRVLPQGPKNSPTLFEIIQLl\HILQPIRQAPPQCTILQYMDD 

HTLV-11 SPSPGPPDLTSLPTALPHLQTIDLTDAPPQIPLPKQYQPYPAPTIPQPOIYGPGTRYAWTVLPQGPKNSPTLFEQQLAAVLNPMRKMFPTSTIVQYMDD 
BLV ALSPGPPDLTAIPTHLPHIICLDLKDAPPQIPVEDRFRSYPAPTLPTPGGLQPHRRFAWRVLPQGPINSPALFERALQEPLRQVSAAPSQSLLVSYMDD 
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Appendix 8 - Pro and Pol alignment 

The amino 
described in 

acid sequences 
Chapter 2 

below were aligned using CLUSTAL X 
The Pro and Materials and Methods. 

as 
Pol 

sequences were aligned separately, and were then concatenated. The 
overlined sequences were used to construct a neighbour-joining tree using 
CLUSTAL X and the BLOSUM weight matrix, and a maximum parsimony 
tree using PAUP*4.0b2, as described in Chapter 2 - Materials and Methods. 
The resulting trees are shown in FIG. 5.13. Retrovirus names, accession 
numbers, and references are shown in Appendix 1. 
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- Pro, ____________ ------~----------------------~ 
GSAGLDLSSQJCDLILSLEDGVSLVPTLVKGT-LPEGTTGLIIGRSSN-YKKGLEVLPGVIDSDPQGEIKVMIIKAAKNAVIIHICGERIAQLLLLPYLKLPN 
GSAAVDLCTIQAVSLLPGEPPQKIPTGVYGP-LPEGTVGLILGRSSL-NLKGVQIHTSVVDSDYKGEIQLVISSSIPWSASPRD-RIAQLLLLPYIKGGN 
GSAGLDLCATSYTVLTPEIIGVQTLATGVPGP-LPPGTVGLLLGRSSA-SLKGILIHPGVIDSDYTGEIKILASAPNKIIVINAGQRIAQLLLVPLVIQGK 
GSAGLDLCATSYTVLTPEIIGVQTLATGVPGP-LPPGTAGLLLGRSSA-SLKGILIHPGVIDSDYTGEIKILASAPNKIIVINAGQRIAQLLLVPLVIQGK 
GSAGVDLCATAAAILRPEDGPQILPTGVPGP-PPKGSPPLIIGRAST-TLQGITIHPTIVmff>YEGEIKIIASALKDTIIRIQPNQRIAQALPLPMNTTPP 
GSAGVDLCATAAAILRPEDGPQILPTGVPGP-PPRGSPPLIIGRAST-TLQGITIHPTIVmn>YAGEIKIIASALKDTIIRIQPNQRIAQALPLPMNTTPP 
GSAGLDLCTI'TDTILTTQNSPLTLPVGIYGP-LPPQTPGLILAEPAL-PSKGIQVLPGILl:llDPEGEIHIILSTTJCDLVTIPKGTRLAQIVILPLQQINS 
GSAGLDLCSTSIITVLTPEIIGPQALSTGIYGP-LPPNTPGLILGRSSI-TMKGLQVYPGVIDNDYTGEIKIMAKAVIINIVTVSQGNRIAQLILLPLIE'l'tlf 
GSAGLDLSSTSIITVLTPEIIGPQALSTGIYGP-LPPNTPGLILGRSSI-TIKGLQVYPGVIan>YTGEIKIMAKAVIINIVTVPQGNRIAQLILLPLIE'l'tlf 
GSAGLDLCSTl'IITIILTPEMGPQTLATGVYGP-LPPNTPGLILGRGST-TVKGLQIYPGVIDNDYTGEPKIMARAISSIITIPQGERIAQLVLLPLLRTAH 
GSAGLDLSSTSHTVLTPEIIGPQTLIITGIYGP-LPPNTPGLLLGRSSV-TKRGLQVLPGVIDNDYEGEIKIMARAIDNIITVPQGVRIAQLILLPLVKTDN 
GSAGLDLSSTSIITVLTPEIIGPQTLIITGIYGP-LPPl71'PGLLLGRSSV-TMKGLQVLPGVINNDYEGEIKIMARAINIIIITVPQGVRIAQLVLLPLVKTDN 
GHSGVDLCAASDPLLMPQMNVQPVPIQSPGP-LPPATIGLILGRGSL-TLQGLIVYPGIVDPYHKEEPQVLCSSPSGVPSIKQGDKIAQLVLLPSPGDRE 
RNLRNGLACRSDFLLMPQMNVQPVPVHSPGP-LPPATIGLILGRGSL-TLQGLIIYPGIVDPYHKEEIQVLCSSPRGVPSIKQGDRIAQLVLPPSLGDGE 
KTHKVDLRAASDFLLKPQIISIQPVPVE-PIPSLPLGTMGLILGRGSASTLQGLVVHPELWIVNIPQKYQVLCSSPKGVPSISKGDRIPQLLLLLPDNTRE 

PVIKEERGSEGFGST-SHVHWVQEISDSRPMLHIYLNGRRFLGLLDTGADKTCIAGRDWPANWPIHQTESSLQGLGMACGVARSSQPLRWQHED-KSGII 
SEIKRIGGLVSTDPTGKAAYWASQVSEIIRPVCKAIIQGKQPEGLVDTGADVSIIALNQWPlNWPKQKAVTGLVGIGTASEVYQSMEILHCLGPDNQESTV 
-TINRDRQDKGPGS--SDAYWVQNIITEARPELELRINANPPRGVLDTGADISVISDKYWPT'IWPKQMAISTLQGIGQTTNPEQSSSLLTWKDJCDGHTGQP 
-TINRDRQDKGFGS--SDAYWVQIIIITEAXPELELRINXKLPRGVLDTGADISVISDKYWPT'IWPKQMAISTLQGIGQTTNPEQSSSLLTWKDJCDGHTGQP 
-ASKNKRGNSTPGS--SDIYWAQALSQERPTLMLKIQGKPPIIGLLDSGADSTVISESHWPSTWPLQPSLTHLQGIGQSSNTMQSSQLLQWEDREGNRGTI 
-ASKNKRGNSTPGS--SDIYWAQALSQERPTLMLKIQGKSPIIGLLDSGADSTVISEAHWPPAIIIPLQPSLTHLQGIGQSSNTMQSTQLLQWEDREGNRGTI 
NFHKPYRGASAPGS--SDVYWVQQISQQRPTLKLKLNGKLFSGILDTGADATVISYTHIIIPRNIIIPLTTVATHLRGIGQATNPQQSAQMLKWEDSEGNNGHI 
KVQQPYRGQGSPGS--SDIYWVQPITCQKPSLTLWLDDKMPTGLIDTGADVTIIKLEDIIIPPNIIIPITDTLTNLRGIGQSNNPKQSSKYLTWRDKENNSGLI 
KVQQPYRGQGSPGS--SDIYWVQPITCQKPSLTLWLDDIQIPTGLIDTGADVTIIKLEDIIIPPNIIIPITDTLTNLRGIGQSNNPKQSSKYLTWRDKENNSGLI 
KIQHPYRGDKNPGS--SDIPWVQPITHQKPSLVLWLDGKAFTGLIDTGADVTIIKQEDWPSHIIIPTTETLTNLRGIGQSNNPRQSSKYLTWKDKENNSGLI 
NIQHSNRNIKGPGS--SDIYWVQPITNQKPSLTLWLDGKAFTGLIDTGADVTIIKQEDIIIPSHWPTTETLTHLRGIGQSSNPKQSSKYLTWTDKENNSGLI 
NIQHSNRNAKGPGS--SNIYWVQPITNQKPSLTLWLDGKAFTGLIDTGADVTIIKQEDWPSHWPTTETLTHLRGIGQSSNPKQSSKYLTWTDKENNSGLI 
-NCTSRKRALGSTGN-DSAYLAIPLDE-RPTMKLLVNGKEPEGITDTGADKSIISLIIWWPKSIIIPTVTSSHSLQGLGYQSSPAVSAAALVWRSTEGRQGRP 
-TYTLQKRAIIGSSGS-DSAYLAIPLNE-RPTIKLLINGKEFEGIMDSGADKSIISLHWWPKSWPTI/VSSHSLQGLGYQSSPAISASALTWRDAEGKQGCP 
KSAGPEIKKMGSSGN-DSAYLWSLND-RPKLRLKINGKEPEGILDTGADKSIISTIIWWPKAWPTTESSHSLQGLGYQSCPTISSVALTWESSEGQQGKP 

------------.eP.,,_r,,o..=~ - Pol ___________________________ _ 
HPPVIPTLPPTLWGRDIMKDIKVRLMTDSPD-QISWKSDQPVWLIIQIIIPLKQEKLQALQQLVTEQLQLGHLEESNSPWNTPVPVIKKKSGKWRLLQDLRAV 
QPMITS-IPLNLWGRDLLQQWGAEITMPAPL-PLTWKTEKPVWVNQWPLPKQKLEALHLLANEQLEKGHIEPSFSPWNSPVPVIQKKSGKWHTLTDLRAV 
KPYILPYLPVNLWGRDILSJOIGVYLYSPSPT-PIDWKSEEPIIWVDQIIIPLTQEKLSAAQQLVQEQLRLGHIEPSTSAWNSPIPVIKKKSGKWRLLQDLRKV 
KPYILPHLPVNLWGRDILSKMGVYLYSPSPT-PtDWKSEEPIIWVDQIIIPLTQEKLSAAQQLVQEQLRLGHIEPSTSAWNSPIPVIKKKSGKWRLLQDLRKV 
RPPVVPCLPVNLWGRDILSQMGVIMCSPSSV-KITWRSETPVWIDQWPLPKEKLEAALIILVQQQLTAGHIEPSNSPWNTPIPVIKKKSGAiiRLLIIDLRAV 
RPPVVPCLPVNLWGRDILSQMGVIMCSPSSV-KITWRSETPVWIDQWPLPKEKLEAANIILVQQQLTAGHIEPSNSPWNTPIPVIKKKSGAiiRLLIIDLRAV 
TPYVLPNLPVNLWGRDILSQMKLVMCSPNDT-KISWKITDPIIWVDQIIIPLTYEKTLAAIALVQEQLAAGHIEPTNSPWNTPIPIIKKKSGSWRLLQDLRAV 
KPPVIPNLPVNLWGRDLLSQIIKIMMCSPNDI-PITWKSDEPIIWVDQIIIPLTNDKLAAAQQLVQEQLEAGHITESSSPWNTPIPVIKKKSGKWRLLQDLRAV 
KPPVIPNLPVNLWGRDLLSQMKIMMCSPSDI-PITWKSDEPIIWVDQIIIPLTSEKLAAAQQLVQEQLEAGHITESNSPWNTPIPVIKKKSGKWRLLQDLRAV 
KPPVIPNLPVNLWGRDLLSQIIKIMIICSPNDI-PITWKSDEPVWVDQWPLTQEKLAAAQQLVQEQLQAGHIIESNSPWNTPIPVIKKKSGKWRLLQDLRAV 
KPPVIPYLPVNLWGRDLLAQIIKIIMCSPNDI-PITWKSDEPVWVDQWPLLNDKLSAAQQLLQEQLEAGHIIESNSPWNTPIPVIKKKSGKWRLLQDLRAV 
KPPIIPHLPVNLWGRDLLSQMKIIMCSPNDI-PITWKSDEPVWVDQWPLLNDKLSAAQQLVQEQLLAGHITESNSPWNTPIPVIKKKSGKWRLLQYLRAV 
TPYVLP-LPVNLWGRDVLQAMGMTLTNEYSP-PIPWNTEDPVWVSQIIIPLSSEKLEWTRLIQEQEQLGHLESSTSPWNSPIPIIKKKSGKWRLLHDLRAI 
TPYVLP-LPVNLWGRDVLQAMGMTLTNEYSP-PIPWKTEEPLWVSQIIIPLSSEKLEAVTRLVQEQERLGHLEPSTSPWNTPIPVIKKKSGKWRLLHDLRAI 
IPYVLP-LPVNLWGRDIMQHLGLILSNENAP-PIPWKTGDPVWVPQWHLSSEKLEAVIQLVEEQLKLGHIDPSTSPWNTPIPVIKKKSGKWRLLHDLRPI 

NATMHDMGALQPGLPSPVAVPKGWEIIIIDLQDCPPNIKLHPEDCKRPAFSVPSPNPKRPYQRPQWKVLPQGMKNSPTLCQKPVDKAILTVRDKYQDSYI 
NAVIQPMGPLQPGLPSPAMIPKDWPLIIIDLKDCPPTIPLAEQDCEKPAPTIPAINNKEPATRPQWKVLPQGMLNSPTICQTPVGRALQPVREKPSDCYI 
NETMMHMGALQPGLPTPSAIPDKSYIIVIDLKDCPYTIPLAPQDCKRPAFSLPSVNPKEPMQRYQWRVLPQGMTNSPTLCQKPVATAIAPVRQRPPQLYL 
NETMMHMGALQPGLPTPSAIPDKSYIIVIDLKDCPYTIPLAPQDCKRPAPSVPSVNFKEPMKRYQWKVLPQGll'IWSPTLCQKLVATAIAPVRQRPPQIYL 
NKTMIPMGSLQPGLPAPVAIPAGPQKWIDLKDCFPSIPLHPDDSKRPAFTVPVTNCVGPSPRPQWKVLPQGMTNSPTLCQKYVAQTIDPPRLQPPQLYI 
NKTMIPIIGSLQPGLPAPVAIPAGPQKIVIDLKDCFFSIPLHPDDSKRPAPTVPVTNCVGPSPRFQWKVLPQGMTNSPTLCQKYVAQTIDPPRLQPPQLYI 
NKVMVPMGALQPGLPSPVAIPLNYHKIVIDLKDCFPTIPLHPEDRPYPAFSVPQINPQSPMPRYQWKVLPQGMANSPTLCQKPVAAAIAPVRSQWPEAYI 
NATIIVLIIGALQPGLPSPVAIPQGYLKIIIDLKDCPFSIPLHPSDQKRPAFSLPSTNPKEPMQRFQWKVLPQGMANSPTLCQKYVATAIHKVRHAWKQMYI 
NATHVLMGALQPGLPSPVAIPQGYLKIIIDLKDCPPSIPLHPSDQKRPAFSLPSTNFKEPMQRPQWKVLPQRMANSPTLCQKYVATAIHKVRHAWKQMYI 
NATIIVLIIGALQPGLPSPVAIPQGYFKIVIDLKDCPPTIPLQPVDQKRPAPSLPSTNFKQPMKRYQWKVLPQGMANSPTLCQKYVAAAIEPVRKSWAQMYI 
NITHVLMGALQPGLPSPVAIPQKYFKIIIDLKDCPPTIPLHPADQKRPAFSLPSTNPRQPMKRYQWKVLPQGMANSPTLCQKYVAAAIEPVRK'IWl'QMYI 
NITHVLMGALQPGLPSPVAIPQKYFKIIIDLKDCPPTIPLHPADQKRPAFSLPSTNPRQPMKRYQWRVLPQGMANSPTLCQKYVAAAIEPVRKIWTQMYI 
NNQMRPLGPVQRGLPLLSALPQNWKLIIIDIKDCPPSIPLPPRDRQRPAFTVPSLNHMEPDKRYQWRVLPQGMANSPTICQLYVQKALEPVRKQPTSMIM 
NNQMHLFGPVQRGLPLLSALPQDIIKLIIIDIKDCFPSIPLYPRDRPRPAFTIPSLNHMEPDKRPQWKVLPQGMANSPTICQLYVQEALEPIRKQPTSLIV 
NEQMNLFGPVQRGLPVLSALPRGWNLIIIDIKDCFPSIPLCPRDRPRPAFTIPSINSDEPDNRYQWKVLPQGMSNSPTMCQLYVQEALLPVREQPPSLIL 
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VHYMDDILLIUIPSRSIVDBILTSMIQALNKHGLWSTBKIQKYDNLKYLG'l'HIQGDSVSYQKLQIRTDKLRTLNDPQKLLGNINWIRPPLKLTTGELKPL 
IHYIDDILCAAETKDKLIDCYTPLQABVANAGLAIASDKIQTSTPPHYLGMQIBNRKIKPQKIBIRKDTLKTLNDPQKLLGDINWIRPTLGIPTYAMSNL 
VHYMDDILLIUITDEIILLYQAPSILKQHLSLNGLVXADEKIQ'nll'PYNYLGPSLYPRVYNTQLVKLQTDHLKTLIIDPQKLLGDINWIRPYLKLPTYTLQPL 
VHYMDDILLIUITDEHLLYQAPSILKQIILSLNGLVIADEKIQ'nll'PYNYLGPSLYPRTYNTQLVKLQTDHLKTLNI>PQKLLGDINWIRPYLKLPTYTLQPL 
IHYMDDILIAGPCBQBLLRITTLLITALICDRGLYISPDKVQLASPPPPLGPBLIISSHIITQKAQIRTHHLHTLNI>PQKLLGDDIWLRPYLKITTGDLKPL 
IHYMDDILIAGPCBQBLLRITTLLITALKDRGLYISPDKVQLASPPPPLGPBLHSSHIITQKAQIRTHHLHTLNI>PQKLLGDDIWLRPYLKITTGDLKPL 
LHYMDDILLACDSABAAKACYAHIISCLTSYGLKIAPDKVQVSBPPSYLGPBLHHQQVPTPRVCLKTDIILKTLNDPQKLLGDIQWLRPYLKLPTSALVPL 
IHYMDDILIAGKDGQQVLQCPDQLKQBLTAAGLHIAPBKVQLQDPYTYLGPBLNGPKITNQKAVIRKDKLQTLNDPQKLLGDDIWLRPYLKLTTGDLKPL 
IHYMDDILIAGKDGQQVLQCPDQLKQBLTIAGLIIIAPBKIQLQDPYTYLGPBLNGPKITNQKAVIRKDKLQTLNDPQKLLGDDIWLRPYLKLTTADLKPL 
IHYMDDILIAGKLGBQVLQCFAQLKQALTTTGLQIAPBKVQLQDPYTYLGPQIIIGPKITNQKAVIRRDKLQTLNDPQKLLGDDIWLRPYLHLTTGDLKPL 
IHYMDNILIAGKIGBQVLQCFAQLKQKLTAAGLQIAPBKAQLQDPYTYLGPQIIIGPKIINQKAVIRIIDIILKTLNDPQKLLGDDIWLRPYLKLTTGELKPL 
IHYMDDILIAGQIGDQVLQCPAQLKQBLTTAGLQIAPEKIQLQNPYTYLGPQIIIGPKIINQKAVIHRDQLKTLNDPQKLLGDDIWLRPYLKLTTGELKPL 
IHYMDDILICIIRICIBVLQQAPPMLVAELKQliGLBIASBKVQVSD'l'GLPLGSVITPTKIIPQKIBIRKDHLRTLNDPQKLLGDDIWLRPPLKIPSADLKPL 
IHYMDDILICHKELDVLCIKAPPMLVABLKQliGLBIASBKVQIAD'l'GLPLGSKITPICNIVPQKIBIRKDIILQTLNDPQKLLGDINWLRPPLKIPSADLKPL 
LLYMDDILLCIIICBLTMLQKAYPFLLKTLSQliGLQIATBKVQISDTGQPLGSVVSPDKIVPQKVBIRRDHLIITLNIIPQKLLGDINWLRPPLKIPSABLRPL 

FBILNGDSNPISTRKLTPEACICALQLIIIIERLSTARVICRLDLSQPWSLCILKTEYTPTACLWQDG---------VVEWIIILPHISPKVITPYDIFCTQLII 
PSILRGDSDLNSQRILTPEATKBIKLVBEKIQSAQINRIDPLAPLQLLIFATAIISPTGIIIQNTD--------LVBWSPLPHSTIIKTPTLYLDQIATLIG 
FDILKGDSDPASPRTLSLEGRTALQSIBEAIRQQQITYCDYQRSWGLYILPTPRAPTGVLYQDK---------PLRWIYLSATPTKHLLPYYELVAKIIA 
PDILKGDSDPASPRTLSLBGQTALQLIBEAIRRQQITYCDYQRSWGLYILPTPRAPTGVLYQDK---------PLRWIYLSATPTKHLLPYYELVAKIVA 
FDILKGDSNPTSPRVLTKl!lGEAALQKINHAISAQKIGYYNPQKKLWPLIPSTSFSPTGLLWQD---------LPLYWIIIGPATPTKVLPTYPLLTASLLQ 
PDILKGDSNPTSPRVLTKl!lGEAALQKINHAISAQKIGYYNPQKKLWPLIPSTSFSPTGLLWQD---------LPLYWIIIGPATPTKVLPTYPLLTASLLQ 
NNILKGDPNPLSVRALTPBAKQSLALINKAIQNQSVQQISYNLPLVLLLLPTPHTPTAVPWQPIIGTDPTKIIGSPLLWLIILPASPSKVLLTYPSLLAMLII 
FDTLKGDSDPNSIIRSLSKEALASLBKVBTAIABQFVTIIINYSLPLIPLIPNTALTPTGLPWQml---------PIMWIIILPASPKKVLLPYYDAIADLII 
FDTLKGDSNPNSHRSLSKEALALLDKVBTAIABQFVTIIINYSLPLIIPLIPNTALTPTGLPWQNN---------PIMWIIIILPASPKKVLLPYYDAIADLII 
FDILKGDSNPNSPRSLSEAALASLQJCVETAIABQFVTQIDYTQPLTPLIPNTTLTPTGLPWQNN---------PVMWIIIILPASPKKVLLPYYDAIADLII 
PDILKGDSNPKSPRSITKKTLITLQQVKHAIATQPVTSIDYSQPLIPIIPSTTITPTGLPWQNN---------PIMWIIIILPSSPKKVLLPYYDAIADLII 
FDILKGDSNPKSPRSISKEALTALQQVENPITTQPVTSIDYSQPLIPIIPNTAITPTGLPWQNN---------PIIIWI/IILPSSPIOCVLPPYYDAIADLII 
FDILBGEPHISSPRSFTPAACQALQKVBKALQDAQLHRIDBTLPFSLCVFKTAKLPTAILWQHG---------PLLWIHPNASPAKIIDWYPDAVVQLAL 
FDLLEGBPHISSPRKFTPAAHRALQMVEEALQEAQLQRIBESLPFIILCVPKTAQLPTAVLWQHG---------PLLWIHPNASPAKIIDWYPDAVAQPRS 
FWYLBGDPHISSPRTLTLAANQALQKVEKALQNAQLQAIBDSQPPSLCVPKTAQLPTAVLWQNG---------PLLWIHPNVSPAKIIDWYPDAIAQLAL 

KGRHRSJCELFSKDPDYIVVPYTKVQFDLLLQBKBDWPISLLGPLGEVHFIILPKDPLLTFTLQTAIIPPIDITSTTPLEKGIVIFTDGSl\NGRSVTYIQGRB 
QTRLRITKLCGNDPDKIVVPLTKBQVRQAPINSGAWQIGLANPVGLimHYPKTKIPQFLKL'MWILPKITRREPLENALTVFTDGSSNGK-AAYTGPKE 
KGRHBAIQYFGMBPPPICVPYALBQQDWLFQPSDNWSIAPANYPGQI'1'llllll'PSDKLLQFASSHAPIPPKIVRRQPIPEATLIFTDGSSNGTAALIINHQT 
KGRHBAIQYFGMBPPFICVPYALEQQDWLFQPSDNWAIAPANYPGRIIIDIYPPDKLLQPASSHAPIPPKIVRRQPIPNATLIFTDGSSNGTAALIINHQT 
l!lGGSLSVKFPGKDPDHIVCPYTSAQLSWLQONDD'IWAISSVSYQGILmHYPPDKLIQl'LRDNPVAPPRITKRDPLBNARLVFTDGSSSGTAAISIDSNL 
EGRSLSVKFPGKDPDHIVCPYTSSQLSWLQQIIDDTWAISSVSYQGILmHYPPDKLIQFLIUXfi'VAPPRITKRDPLBNARLVFTDGSSSGTAAISIDSNL 
KGRYTGRQLPGRDPHSIIIPYTQDQL'l'WLLQTSDEIIAIALSSPTGDimHYPSDPVIQFAKLIIQFIPPKITKCAPIPQATLVFTDGSSNGIAAYVIDNQP 
LGRDHSKKYFGIBPSTIIQPYSKSQIDWLIIQNTBMWPIACASPVGILmlHYPPNKLIQFCICLHTFVFPQIISKTPLNNALLVFTDGSSTGMAAYTLTDTT 
LGRDHSKKYFGIBPSVIIQPYSKSQIDWLMQNTEMWPIACASYVGILmHYPPNKLIQFCKLHAFIFPQIISKTPLNNALLVFTDGSSTGMAAYTLADTT 
LGRmSKKYFGLBPSTIIQPYSKSQIIIWLMQNTE'l'WPIACASYAGNIDNHYPPNKLIQPCKLHAVVFPRIISKTPLmlALLVFTDGSSTGIAAYTPEKTT 
LGRENSRKYFGIBPSTIIQPYTQSHIIIWLLQNTBAWPIACASYTGTimHYPPNKLIQFCKLHAFVFPHITSKBPLNDALLIFTDGSSTGLAAYTYNDVI 
LGRENSRKYFGIBPSTIIQPYTQSHIHWLLQNTEAWPIACASYTGTIDNHYPPNKLIQFCKLHAFVFPHITSKBPLNDALLIFTDGSSTGLAAYTYNNTI 
RGIKAAVAHFGRDPHLLWPYTTAQIQTLTATSNDWAVLVTSFSGKimlHFPKHPILQFTQNQAIVPPQMTAKHPIPIIGTVVYTDGSKTGVGAYVIGNKV 
R-IKAAVTHFGRDPDSLIVPYTAAQVQTLAATSSDWAVLVTSFSGQIDNHFPKHPILQPALNQAIVPPQVTAKDPLPDGTVVYTDGSKTGLGAYVVKDRV 
KGLKAAITHFGRSPYLLIVPYTAAQVQTLAATSNDWAVLVTSPSGKIDNHYPKHPILQPAQNQSVVPPQITVRNPLKNGIVVYTDGSKTGIGAYVANGKV 

PIIKENTQNTAQQABIVAVITAPEEVS-QPFNLYTDSKYVTGLFPEIETATL--SPRTKIYTBLKHLQRLIHICRQEKFYIGHIRGHTGLPG--PLAQGNA 
RVIKTPYQ-SAQRDBLVAVITVLQDPD-QPINIISDSAYWQATRDVBTALIKYSMDDQLNQLl'IILLQQTIIRKIPFYITYIRAHTNLPG--PLTKANB 
YYAQTSPS-SAQWELFAVHQALLTVP-TSFNLPTDSSYVVGALQMIETVPIIGTTSPBVLNLFTLIQQVLIICRQHPCFFGHIRAIISTLPG--ALVQGNH 
YYTQTSPS-SAQVVBLFAVHQALLTVP-TSFNLPTDSSYWGALQMIETVPIIGTTSPBVFNLPTLIQQVLHCRQYPCPFGHIRAIISTLPG--ALVRGNH 
TSFHTPYK-SAQLVBLAAILWVFEHVP-DPIINIYTDSAYIAHSIPELETVPYIKPST-NAPSMPLQIQKLIRERAQPFFICHIRAIISDLPG--PLAKGND 
TSFHTPYK-SAQLVBLAAILWVFEHVP-DPIINIYTDSAYIAIISIPELBTVPYIKPST-NAPSMPLQIQKLIRERAQPFFICHIRAHSDLPG--PLAKGND 
ISIKSPYL-SAQLVELYAILQVF'l'VLAHQPFNLYTDSAYIAQSVPLLETVPPIKSST-NATPLFSKLQQLILNRQHPFFIGHLRAHLNLPG--PLAEGNA 
IKFQTNLN-SAQLVBLQALIAVLSAPPNQPLNIYTDSAYLAHSIPLLBTVAQIKHIS-ETAKLFLQCQQLIYNRSIPFYIGHVRAHSGLPG--PIAQGNQ 
IKPQTNLN-SAQLVBLQALIAVLSAPPNQPLNIYTDSAYLAHSIPLLBTVAQIKHIS-ETAKLFLQCQQLIYNRSIPFYIGHVRAHSGLPG--PIAIIGNQ 
VRPKTSHT-SAQLVBLQALIAVLSAPPHRALNVYTDSAYLAHSIPLLBTVSHIKHIS-DTAKFFLQCQQLIYNRSIPPYLGHIRAHSGLPG--PLSQGNH 
VKFQTTYT-SAQLVKLQAIIAALSAPPCQPLNIYTDSAYLAHSIPLLBTVPQIKHIS-DTANLFLQCQQLIQKRTTPFPLGHIRAIISGLPG--PLTQGNA 
VKPQTTYT-SAQLVBLQAIIAALSAPPCQPLNIYTDSAYLAHSIPLLETVPQIKHIS-NTANLFLQCQQLIQKSTTPPFLGHIRAHSGLPG--PLAQGNS 
VSKQFNET-SPQIVBCQVVLEVLEAPP-GPLNIVSDSSYVVNAVNLLETAGIIRPSS-RVAGIFQKIQITLSNRRFPVPV'l'HVRAHSGLPG--PMSSGND 
ISKQYNBT-SPQWECLIVLEVLBAFP-GPLNIVSDSSYVVNAVNLLBIAGIIRSSS-RVANIFQKIQAALLNRRFPVFITHVRAHSGLPG--PMSLGND 
VSKQYNEN-SPRMVECLVVLEVLKTPL-EPLNIVSDSCYVVNAVNLLEVAGVIKPSS-RVANIFQQIQLVLLSR-SPVYITHVRAHSGLPTSAPWLSGND 

YADSLTRILTALBS--------AQESHAL-HHQNAAALRPQFHITREQARBIVKLCPNCPDWGHAP--QLGVNPRGLKPRVLWQIIDVTHVSEFGKLKYVH 
QADLL- -VSSALIK-- - - - - - -AQELHAL-THVNAAGLKNKFDV'IWKQAKDIVQHCTQCQVL-HLPTQEAGVNPRGLCPNALWQIIDVTIIVPSFGRLSYVH 
TADVLTKQVFPQS-----AIDAARKSHDL-HHQNSHSLRLQFKISRBAARQIVKSCSTCPQPFVLP--QYGVNPRGLRPNHLWQTDVTHIPQFGRLKYVH 
TADALTKQVFFQS-----AIDAARKSHDL-HHQNSHSLRLQFKISRBAARQIVKSCSTCPQPFVLP--QYGVNPRGLRPNHLWQTDVTHIPQFGRLKYVH 
TVDAASKHLVPASVLQPSPIETATKAHEL-HIILNAHSLSQIYKITRBQARQIVKQCPGCLVLLPEP--HLGVNPRGLVPGELWQMDVTHFTPFGKLKYIH 
TVDAASKIILVFASVLQPSPIETAIKAIIEL-HIILNAHSLSQIYKITREQARQIVKQCPGCLVLLPEP--HLGVNPRGLVPGELWQMDVTHFTPFGKLKYIH 
LADAATQIFPIIS----DPIHBATQAHTL-HIILIIAIITLRLLYKITREQARDIVKACKQCWATPVP--IILGVNPRGLVPNAIWQMDVTHFTPPGKQRFVH 
RADLATKIVASNm---TNLBSAQNAHTL-IUILNAQTLRLMFNIPREQARQIVKQCPICVTYLPVP--IILGVNPRGLFPNMIWQMDVTHYSEFGNLKYIH 
KADLATKTVASNIN---TNLBSAQNAHTL-IUILNAQTLKLIIFNIPRBQARQIVRQCPICATYLPVP--HLGVNPRGLLPNMIWQMDVTHYSEFGNLKYIH 
ITDLATKVVATTLT---TNLTEAQTAHAL-HHLNAQSLRLMFKITRBQARQIVKQCPTCVTYLPIP--HFGVNPKGLVPNIILWQMDVTHYSEFGKLKYVH 
TADTATKTIATVTI---DNLQQAQKAHAL-HHLNAQTLRLMFKLTRBQARQIVKQCANCITYLPVP--IILGVNPRGLIPNBIWQMDVTIDISEFGQLKYIH 
TADMATKTIATVTT---DNLQQAQKAHAL-HHLNAQTLRLMFKITRBQARQIVKQCANCITYLPVP--HLGVNPRGLIPNBIWQMDVTIDISEPGQLKYIH 
LADRATKLIIAAALS---TQIQAAQBFHQR-FHVTABTLRRQFALTKQBARQIVTQCKNCCEPLPAP--HVGINPHGIRPLQMWQIIDVTHVASFGKLQYVH 
LADKATKLVATALS---THAQAAKEPHKR-FHVTAETLRRRFALSRKBAREIVTQCQNCCEPLPTP--HMGINPRGIRPLQMWQMDVTHIPSFGRLQYVH 
LADKAT-SGGCSLS---SPVBAAQEIFITTPHVTAEHYRSRNSLTRKEARDIVTQCQSCCEFLPVP--HVGINPRGIRPLQVWQIIDVTHVSSPGKLQYLH 
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V'l'VDTYSHP'l'PATARTGEATKDVLQHLAQSPAYJIGIPQKIK'lUIAPAYVSRSIQEFLARIOCISHVTGIPYNPQGQAIVERTHQNIKAQLNKLQKAG---­
V'l'VDTYSHPIWATCQTGESTSHVKKIILLSCPAVMGVPEKIKTDNGPGYCSKAPQKFLSQNKISIITTGIPYNSQGQAIVER'l'tlRTLKTQLVKQKEGGDS-­
VSIDTPSNFLMASLHTGESTIUICIQIILLFCPSTSGIPQTLKTmlGPGYTSRSPQRFCLSPQDDIKTGIPYNPQGQGIVERAHQRIKIIQLLKQKKGN---E 
VSIDTPSNFLMASLHTGESTRHCIQIILLFCFSTSGIPQTLKTDNGPGYTSRSPQRFCLSFOIOIIKTGIPYNPQGQGIVERAHQRLKHQLLKQKKGN---E 
VSIDTPSGPLIATLQll3EATKHVDIHIVASLAIEPKPKILKTDNGPGYVSSSPKRFCAYMIIIRNITSIPYNPQGQGIVERAHQTLKRMJ:SKLQSGSEKLY 
VSIDTPSGPLIATLQll:3EATKHVDIHIVASLAMGPKPKILKTl:2IGPGYVSSSFKQFCAYMIIIRNITGIPYNPQGQGIVERAHQTLKRMISKLQSGSEKLY 
VTVDTPSGPILATPQTGEASJQIVISHVIHCLATIGKPHTIKTDNGPGYTGKNl'QDFCQKLQIKHVTGIPYNPQGQGVVERAHQTLKNALHRLARSP--LG 
VSIDTPSGPLLATLQTGETTKHVITHLLHCPSIIGLPKQIKTDNGPGYTSKNFQEFCS'l'LQIKIIITGIPYNPQGQGIVERAHLSLKTTIEKIKKGE--KY 

VSIDTFSGPLLATLQTGETTKHVITHLLHCPSIIGLPKQIKTDNGPGYTSKNPQEFCS'l'LQIKHVTGIPYNPQGQGIVERAHLSLKTTIEKIKKGE--KY 
VSIDTPSGPLVATLQTGEATKHVIAIILLHCPSIIGQPIHIKTDNGPGYTSSNFRAFCSKLIIIKHTPGIPYNPQGQGIVERAHLSLKN'l'LEKIKKGE--KY 
VCIDTYSGPIIATLQTGEATKHVIAIILLHCSSILGIPKQIKTDNGPGYIAKAPLQFCNTLQIKHTTGIPYNPQGQGIVERAHLSLKTVITKLKOOS--KY 

VCIDTYSGPIIATLQTGEATKHVITHLLHCPSILGIPKQIKTDNGPGYIAKTPLQPCNTLOIKHITGIPYNPQGQGIVERAHLSLKTTIEKIKOOS---Y 
VSVDTCSGIICATPLTGEKAAHVIQHCLEAWGAliGKFHILKTDNGPAYTSOKPQHFCRQMEI'fflLTGLPYNPQGQGIVECAHRTLKSYLIKQKEGM--GA 
VSVDTCSGVIIFATPL'l'GEKASYVIQHCLEAIISAliGKPRI-KTDNGPAYTSOKPROFCRQMDIITIILTGLPYNPQGQGIVERAHRTLKSYLIKQKGSI--ED 

VSIDTCSGIMFASPLTGEKASHVIQHCLEAIISAliGKPRLLKTmlGPAYTSOKPQOPCRQMDIITIILTGLPYNPQGQGIVERAHRTLKTYLIKQKREL--EE 

_________ ,Pol -

-KYYTPHHLLNW.l'VLNII-NQGHTAAERHliGPISADPKP--MVIIWKDLLTGSIIKGPDVLITAGRG 

KECTTPQMQLNLALY'I'LIIPLNIYRNQ'lTl'SAEQHLTGKKNSFHEGKL~IG-KVITliGRG 
LYSPSPHNALNHALYVLIIPLTLD-TEGNSAAQRFliGERSSCKKP--LVRWKDPL'fflLWYGPDPIILiliGRG 
LYSPSPIINVLNHALYVLIIPLTLD-AEGIISAAQRFliGERSSCKKP--LVRIOCDPL'fflLWYGPDPIILiliGRG 

IRANNHRTLLIIIIALPVLNPLTLD-AHGKSAADRLIIIIPSSAHDYA--QVKWKDPLTHQWHGPDPIILiliGKG 

IRANNHRTLLIIIIALPVLNPLTLD-AHGKSAADRLIIIIPSSAHDYA--QVKIIICDPLTHQWHGPDPIILiliGKG 

PSMQQPRNLLSHALPQLNFLQLD-SQGRSAADRLWIIPQTSQQHA--TVMWRDPLTSVWKGPDPIILIWGRG 

PRKGTPRNIUGW.PILNPLNLD-DQNKSAADRFWIIIINPKKQPA--IIVKWKDPLm'IWIIGPDPIILiliGRG 
PTKGTPRNILNHALFILNPLNLD-DQNHSAADRFWIISNPRKQPA--IIVKWKDPLmTWPWPDPVIIliGRG 

PTQGSPRNILNIIALFILNPLNLD-AQNKSAADRFWHTSSKKEYA--IIVKWKDPLm'IWIIGPDPIILiliGRG 
PVKGTPRNILNHALPILNPLNLD-SHGKSAADRFWIIPESQKQPA--IIVKWKDPLDNSWIIGPDPIILiliGRG 

LVKGTPRNILNIIALPILNPLNLD-SHGKSAADIIFWIIPESQKQFA- -IIVKWKDPLmSRHGPDPIILiliGRG 
SLPSVPRVAISIIALFTLlll'LNT-AQGHTAAKRIITS-EPERSKE--IIIIKWKDIIL'l'GLWRGPDPILIRSRG 

VLPSVPRVAVSHALPTLHPLNCD-AQGHTAADRHSL-EPDRPKE--IIIIKWKDIILTDLWKGPDPILIRSRG 
ILP-QHQESLSMALPTLNFLNID-VHGHTAAERQCS-EPDRPNE--IIVKWDIIILIINKIGPDPILIRSRG 
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