Appendix A

The Tetraspanins

The Tetraspanins are expressed in a broad range
of organisms. The following lists a range of tetraspanins which
have been found through GenBank and PubMed.



TM4SF Member Organism GenBank Characterisation
Accession
29Fa Drosophila AF274011 Todres et al., 2000
melanogaster
29Fb Drosophila AF274012 Todres et al., 2000
melanogaster
3A Drosophila AF274013 Todres et al., 2000
melanogaster
42Ea Drosophila AF274014 Todres et al., 2000
melanogaster
42Eb Drosophila AF274015 Todres et al., 2000
melanogaster
42Ec Drosophila AF274016 Todres et al., 2000
melanogaster
42Eg Drosophila AF274017 Todres et al., 2000
melanogaster
42FEi Drosophila AF274018 Todres et al., 2000
melanogaster
42El Drosophila AF274019 Todres et al., 2000
melanogaster
97E Drosophila AF274020 Todres et al., 2000
melanogaster
CG8666 Drosophila AE003670 Adams ef al., 2000
melanogaster
CG9033 Drosophila AE003826 Adams et al., 2000
melanogaster
AlS Mus musculus AF052492 Hosokawa et al., 1999
(TALLA-1) (Mouse)
B0563.2 Caenorhabditis U28740 Waterston, 1998
elegans
Cl4A11.1 Caenorhabditis U97592 Waterston, 1998
elegans
CD9 Bos taurus (Cattle) M81720 Martin-Alonso et al., 1992
CD9 Felis catus (Cat) L35275 Willett & Neil, 1995
CD9 Gallus gallus ABO032767 Kobayashi & Mekada, 1999
(Chicken)
CD9 Homo sapien L34068 Miyake et al., 1991
(MRP-1/ DRAP27) (Human)
CD9 Mus musculus LO8115 Rubinstein et al., 1993
(Mouse)
CD9 Rattus norvegicus X76489 Kaprielian ef al., 1995
(Rat)
CD37 Homo sapien NM 001774 Tomlinson & Wright, 1996
(Human)
CD37 Mus musculus U18372 Tomlinson & Wright, 1996
(Mouse)
CD37 Rattus norvegicus X53517 Bellacosa et al., 1991
(MRC 0X-44) (Rat)
CD53 Homo sapien M60871 Amiot, 1990
(Human)
CD53 Mus musculus X97227 Wright ef al., 1993

(Mouse)




TM4SF Member Organism GenBank Characterisation
Accession
CD53 Rattus norvegicus | NM_012523 Bellacosa et al., 1991; Gulko et
(Rat) al., 1998; Griffiths et al., 1999;
Wilder et al., 1999
CD63 Bos taurus (Cattle) AJ012589 Brooke et al., 1999
CD63 Homo sapien NM_001780 Hotta et al., 1992; Hotta et al.,
(ME491/ Pltgp40) (Human) 1988; Hotta et al., 1989; Rapp et
al., 1990; Ross et al., 1985;
Metzelaar et al., 1991; Horejsi &
Vicek, 1991; Wang et al., 1992;
Nishibori et al., 1993; Sincock et
al., 1997; Tachibana et al., 1997,
Serru et al., 1999; Berditchevski,
2001
CD63 Mus musculus NM_007653 Miyamoto et al., 1994
(Mouse)
CD63 Oryctolagus D21264 Sohma et al., 1994
cuniculus
(Rabbit)
CD63 Rattus norvegicus | NM_017125 Nishikata et al., 1992
(Rat)
CD81 Chlorocebus AF116599 Levy & Kuo, 1998
aethiops
(African green
monkey)
CD81 Pan troglodytes AF116600 Levy & Kuo, 1998
(Chimp)
CDs81 Saguinus oedipus AJ250197 Meola et al., 2000
(Tamarind)
CDs81 Homo sapien NM_004356 Takahashi et al., 1990
(TAPA-1/ M38/ S5.7) (Human)
CD81 Rattus norvegicus | NM_013087 | Geisert et al., 1991; Geisert et al.,
(Rat) 1996; Irwin & Geisert, 1993
CDS82 Homo sapien S48196 Imai et al., 1992
(KAI-1/R2/C33/ 1A4/ (Human)
4F9)
CDS82 Mus musculus D14883 Nagira et al., 1994
(Mouse)
CDI51 Cercopithecus AF275666 Shanmukhappa & Kapil, 2000
(Peta-3) aethiops (African
green monkey)
CD151 Homo sapien D29963 Fitter et al., 1995
(Human)
CD151 Mus musculus Ug9772 Fitter et al., 1998
(Mouse)
CD151 Macaca mulatta AF275665 Shanmukhappa & Kapil, 2000

(Rhesus Monkey)




TM4SF Member Organism GenBank Discovery / Gene
Accession Characterisation
C0O-029 Homo sapien M35252 Szala et al., 1990
(TMA4SEF3) (Human)
D6.1A Rattus norvegicus Y13275 Claas et al., 1998
(Rat)
D76 Manduca sexta AF274022 Todres et al., 2000
(Tobacco
hornworm)
D107 Manduca sexta AF274021 Todres et al., 2000
(Tobacco
hornworm)
E118 Manduca sexta AF274023 Todres et al., 2000
(Tobacco
hornworm)
F139 Apis mellifera AF274024 Todres et al., 2000
(Honeybee)
F53B6 Caenorhabditis 781086 Consortium, 1998
elegans
GHO7 Drosophila AF220042 Page-McCaw et al., 1999
melanogaster
il-TMP Homo sapien U31449 Wice & Gordon, 1995
(TM4SF4) (Human)
L6 Mus musculus 115443 Marken et al., 1994
(Mouse)
LBL Drosophila U49081 Kopczynski et al., 1996
melanogaster
LDI16 Drosophila AF220043 Page-McCaw et al., 1999
melanogaster
LD29 Drosophila AF220044 Page-McCaw et al., 1999
melanogaster
M6 Drosophila AF253528 Werner et al., 2001
melanogaster
M6B Mus musculus AF254869 Werner et al., 2001
(Mouse)
NET-1 Homo sapien AF065388 Serru et al., 2000
(TSPAN-1) (Human)
NET-2 Homo sapien NM 012338 | Serru et al., 2000; Berditchevski,
(Human) 2001
NET-4 Homo sapien AF065389 Serru et al., 2000
(TM4SF9/TSPAN-5) (Human)
NET-5 Homo sapien NM 006675 | Serru et al., 2000; Berditchevski,
(Human) 2001
NET-6 Homo sapien NM 014399 | Serru et al., 2000; Berditchevski,
(Human) 2001
NET-7 Homo sapien AF120266 Serru et al., 2000
(Human)
PRPH Felis catus (Cat) M94047 Gorin et al., 1993
(RDS)
PRPHI Gallus gallus AF031238 Weng et al., 1998
(Chicken)
PRPH2 Gallus gallus AF031239 Weng et al., 1998
(Chicken)
PRPH Canis familiaris U36577 Moghrabi et al., 1995

(Dog)




TM4SF Member Organism GenBank Discovery / Gene
Accession Characterisation
PRPH2 Mus musculus NM 008938 | Travis et al., 1989; Ma et al., 1995
(Mouse)
PRPH Rattus norvegicus | NM_ 013021 Begy & Bridges, 1990
(Rat)
PRPH35 Xenopus laevis L79913 Kedzierski et al., 1996
PRPH36 Xenopus laevis L79914 Kedzierski et al., 1996
PRPH38 Xenopus laevis L79915 Kedzierski et al., 1996
ROM-1 Bos taurus (Cattle) D83385 Wada et al., 1996
ROM-1 Homo sapien NM 000327 Bascom et al., 1992; Bascom et
(Human) al., 1993; Courseaux et al., 1996;
Wang et al., 2001
ROM-1 Mus musculus NM_009073 Bascom et al., 1993
(Mouse)
SAS Canis familiaris AJ388529 Pichon et al., 2000
(Dog)
SAS Homo sapien U81031 Elkahloun et al., 1997; Meltzer et
(Human) al., 1991; Jankowski et al., 1995
Sh23 Schistosoma U23771 Inal & Bickle, 1995
haematobium
Sj25 Schistosoma U77941 Fan et al., 1997
Jjaponicum
Sj23 Schistosoma M63706 Davern et al., 1991
Jjaponicum
SM23 Schistosoma L34755 Reynolds et al., 1992; Lee et al.,
mansoni 1995
TE736 Schistosoma AF036955 Fan et al., 1997; Fan & Brindley,
Jjaponicum 1998
TMA4SF Gallus gallus AF206661 Perron & Bixby, 1999
(Chicken)
TM4-A Homo sapien AF133423 Puls et al., 1999
(TSPAN-3) (Human)
Tm4-A Mus musculus NM 019793 Puls et al., 1999
(Mouse)
TM4-B Homo sapien AF133424 Puls et al., 1999
(Human)
TM4-D Homo sapien AF133426 Puls et al., 1999
(TSPAN- (Human)
6/TM4SF6/T245)
TMA4SF2 Homo sapien NM 004615 | Lietal,1993b; Emi et al., 1993;
(Human) Virtaneva et al., 1994; Takagi et
al., 1995; Serru et al., 1999; Zemni
et al., 2000; Castellvi-Bel & Mila,
2001; Berditchevski, 2001
TMA4SFS Homo sapien AF027204 Muller-Pillasch et al., 1998
(L6H) (Human)
Tm4st6 Mus musculus NM 019656 Todd et al., 1998
(Mouse)
TMA4SF7 Homo sapien NM 003271 | Tachibana et al., 1997; Todd et al.,
(NAG-2) (Human) 1998; Serru et al., 1999;

Berditchevski, 2001




TM4SF Member Organism GenBank Discovery / Gene
Accession Characterisation
TSPAN2 Homo sapien AF054839 Todd et al., 1998
(Human)
Tspan2 Rattus norvegicus AJ271442 Birling et al., 1999
(Rat)
Tspan5 Mus musculus AF121344 Todd et al., 1998
(Mouse)
UPKI1A Bos taurus (Cattle) 729378 Yu et al., 1994
UPKI1A Homo sapien NM_007000 Lobban et al., 1998
(Human)
UPKIA Sus scrofa (Pig) AF178940 Kwon et al., 1999
UPKI1B Bos taurus (Cattle) 729378 Yuetal, 1994
UPK1B Homo sapien AF042331 Finch et al., 1999; Lobban et al.,
(Human) 1998; Yu et al., 1994
UPKI1B Mustela vison M64428 Kallin et al., 1991
(Mink)
UPKI1B Mus musculus AF073956 Webb et al., 1999
(Mouse)
UPK1B Oryctolagus AF178936 Cho et al., 1999
cuniculus (Rabbit)
UPKI1B (5’ end) Xenopus laevis BF024799 Clifton et al., 1999
UPKI1B (3’ end) Xenopus laevis BE507089 Clifton et al., 1999




Appendix B

BAMBE Tree Data of UPKIB Homologues



Probability Scores

Ak Posterior probabilities of clades in most probable tree topology *****
Parent Parent
Branch Branch

Prob. Mean SD  Tree topology

Count
49999
49999
49999
35963
23642
18656
49999
49999
49999
49999
49999
49999
49999

1.000
1.000
1.000
0.719
0.473
0.373
1.000
1.000
1.000
1.000
1.000
1.000
1.000

0.000000 0.000000 {1,2,3,4,5,6,7}
0.027853 0.009104 {1,2,3,4,5.6}
0.293813 0.033462 {1,2,3,4,5}
0.021890 0.010045 {1,4,5}
0.008178 0.004235 {1,5}
0.015419 0.010278 {23}
0.042858 0.008763 {1}
0.048302 0.020992 {2}
0.022272 0.010764 {3}
0.046947 0.009752 {4}
0.029427 0.007474 {5}
0.053668 0.017857 {6}
0.027853 0.009104 {7}

Newick Tree Format

ook kol Most probable tree in newick format %k sk ok

(((((1:0.042858,5:0.029427):0.008178,4:0.046947):0.021890,(2:0.048302,3:0.022272
):0.015419):0.293813,6:0.053668):0.027853,7:0.027853);



Appendix C

BAMBE Tree Data of Human Tetraspanins



Probability Scores

*xkx% Posterior probabilities of clades in most probable tree topology *****
Parent Parent
Branch Branch

Count Prob. Mean SD Tree topology

10000 1.000 0.000000 0.000000
{1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26}

10000 1.000 0.127276 0.020134
{2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26}

9425 0.943 0.108186 0.041017
{2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,25,26}

10000 1.000 0.251383 0.050842
{2,3,4,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,25,26}

8935 0.893 0.119338 0.040881
{2,3,4,6,7,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,25,26}

856 0.086 0.052336 0.035035 {2,3,6,7,9,11,13,14,16,18,23}

1438 0.144 0.080427 0.042920 {2,3,6,7,9,13,16,23}

9446 0.945 0.128957 0.047716 {2,3,6,9,13}

10000 1.000 0.299133 0.059157 {2,6}

10000 1.000 0.192634 0.046118 {3,9,13}

9988 0.999 0.115096 0.038530 {9,13}

1930 0.193 0.131242 0.082756 {7,16,23}

10000 1.000 1.621952 0.203930 {16,23}

5595 0.559 0.207737 0.083128 {11,14,18}

10000 1.000 0.850673 0.146416 {14,18}

1431 0.143 0.083594 0.035219 {4,10,12,15,17,19,20,21,22,25,26}

4155 0.415 0.099209 0.045836 {4,12,15,17}

5525 0.552 0.200573 0.090175 {12,15,17}

8180 0.818 0.228858 0.102570 {12,15}

3243 0.324 0.100959 0.039937 {10,19,20,21,22,25,26}

6542 0.654 0.114155 0.058893 {10,20,25,26}

10000 1.000 0.276397 0.087437 {10,20}

10000 1.000 0.587312 0.108017 {25,26}

7514 0.751 0.116396 0.052789 {19,21,22}

10000 1.000 0.337432 0.055137 {21,22}

10000 1.000 0.127276 0.020134 {1}

10000 1.000 0.609012 0.064920 {2}

10000 1.000 0.501747 0.054221 {3}

10000 1.000 0.528252 0.059715 {4}

10000 1.000 0.413900 0.049596 {5}

10000 1.000 0.353092 0.049351 {6}

10000 1.000 0.555599 0.095959 {7}

10000 1.000 0.581584 0.069301 {8}

10000 1.000 0.314362 0.031714 {9}

10000 1.000 0.359483 0.069059 {10}

10000 1.000 0.778541 0.129152 {11}

10000 1.000 0.517239 0.072850 {12}

10000 1.000 0.230502 0.037739 {13}

10000 1.000 0.326195 0.094237 {14}



10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000
10000

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

0.734877 0.084533 {15}
0.141255 0.096207 {16}
1.571227 0.164654 {17}
0.352410 0.090382 {18}
0.637405 0.089315 {19}
0.898564 0.098494 {20}
0.253762 0.041038 {21}
0.306964 0.038898 {22}
0.765808 0.108245 {23}
0.594299 0.063803 {24}
0.637274 0.083918 {25}
0.624761 0.088118 {26}

Newick Tree Format

Fadckickkekkck Most probable tree in newick format %ok ok

(1:0.127276,((((((((2:0.609012,6:0.353092):0.299133,(3:0.501747,(9:0.314362,13
:0.230502):0.115096):0.192634):0.128957,(7:0.555599,(16:0.141255,23:0.76580

8):1.621952):0.131242):0.080427,(11:0.778541,(14:0.326195,18:0.352410):0.850
673):0.207737):0.052336,((4:0.528252,((12:0.517239,15:0.734877):0.228858,17:

1.571227):0.200573):0.099209,(((10:0.359483,20:0.898564):0.276397,(25:0.6372
74,26:0.624761):0.587312):0.114155,(19:0.637405,(21:0.253762,22:0.306964):0.
337432):0.116396):0.100959):0.083594):0.119338,8:0.581584):0.251383,5:0.413

900):0.108186,24:0.594299):0.127276);



Appendix D

BAMBE Tree Data of A Range of Tetraspanins



Probability Scores

*xkx% Posterior probabilities of clades in most probable tree topology *****

Parent  Parent

Branch  Branch
Count  Prob. Mean SD Tree topology
15000 1.000 0.000000 0.000000
{1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,3
2,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,6
0,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81,82,83,84,85,86,87,8
8,89,90,91,92,93,94,95,96,97,98,99,100,101,102,103,104,105}
15000 1.000 0.513874 0.055398
{1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,3
2,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,58,59,60,6
1,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88,8
9,90,91,92,93,94,95,96,97,98,99,100,101,102,103,104,105}
2340 0.156 0.099819 0.070128
{1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,3
2,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,58,59,60,6
1,62,63,64,65,66,67,68,69,70,71,72,73,74,76,77,78,79,80,81,82,83,84,85,86,87,88,89,9
0,91,92,93,94,95,96,97,98,99,100,101,102,103,104,105}
6395 0.426 0.102913 0.068608
{1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,3
2,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,58,60,61,6
2,63,64,65,66,67,68,69,70,71,72,73,74,76,77,78,79,80,81,82,83,84,85,86,87,88,89,90,9
1,92,93,94,95,96,97,98,99,100,101,102,103,104,105}
12456 0.830 0.116116 0.053041
{1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,3
2,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,51,52,53,54,55,56,58,60,61,62,63,6
4,65,66,67,68,69,71,72,73,74,76,77,78,79,80,82,83,84,85,86,87,88,89,90,91,92,93,94,9
5,96,97,98,99,100,101,102,103,104,105}
7420 0.495 0.057771 0.033227
{1,14,15,16,17,18,32,33,34,35,36,51,53,54,56,58,61,62,64,65,66,67,68,69,71,72,73,74,
83,85,86,87,88,89,90,91,92}
12946 0.863 0.101453 0.036378
{1,32,33,34,35,36,51,53,54,56,58,64,65,66,67,68,69,73,74,83,85,86,87,90,91,92}
11699 0.780 0.090626 0.037975 {1,32,33,51,53,54,58,83,85,86,87,91,92}
11096 0.740 0.126601 0.058260 {1,32,33,83,85,86,87,91,92}
15000 1.000 0.315974 0.068211 {1,85,86,92}
15000 1.000 0.301039 0.040915 {1,86}
15000 1.000 0.178923 0.033684 {85,92}
6851 0.457 0.184088 0.117565 {32,33,83,87,91}
15000 1.000 1.782185 0.349440 {32,33,87}
5357 0.357 0.098361 0.076433 {32,87}
15000 1.000 0.554283 0.123887 {83,91}



12910 0.861
15000 1.000
15000 1.000
9585 0.639
7677 0.512
14837 0.989
4918 0.328
606  0.040
6148 0.410
3363 0.224
15000 1.000
12925 0.862
14446 0.963
7070 0.471
11558 0.771
12216 0.814
15000 1.000
14751 0.983
15000 1.000
15000 1.000
14678 0.979
13503 0.900
5919 0.395
15000 1.000
15000 1.000
14189 0.946

0.212337 0.082485 {51,53,54,58}

0.361971 0.093005 {51,53,54}

0.113876 0.025388 {51,54}

0.137191 0.047881 {34,35,36,56,64,65,66,67,68,69,73,74,90}
0.126314 0.052537 {34,35,36,64,65,66,67,68,69,73,74}
0.138850 0.050325 {34,67,68,69}

0.079446 0.044313 {34,68,69}

0.091540 0.037113 {34,68}

0.181870 0.054530 {35,36,64,65,66,73,74}

0.111246 0.051034 {35,36,65,66,73}

1.370471 0.243455 {35,36}

0.116120 0.046520 {65,66,73}

0.135356 0.047023 {65,66}

0.066330 0.035193 {64,74}

0.103007 0.043314 {56,90}

0.059494 0.031665 {14,15,16,17,18,61,62,71,72,88,89}
0.475146 0.059704 {14,15,16,17,18}

0.044087 0.015471 {14,15,17}

0.018813 0.006944 {15,17}

0.070274 0.019231 {16,18}

0.109707 0.042264 {61,62,71,72,88,89}

0.119504 0.045261 {61,62,71,88,89}

0.076532 0.039525 {61,62,88}

0.298817 0.062474 {62,88}

0.180167 0.063541 {71,89}

0.134095 0.051657

12,3,4,5,6,7,8,9,10,11,12,13,19,20,21,22,23,24,25,26,27,28,29,30,31,37,38,39,40,41
42,43 44 45 46,47,48,52,55,60,63,76,77,78,79,80,82,84,93,94,95,96,97,98,99,100, 1
01,102,103,104,105}

8003 0.534
11928 0.795
15000 1.000
14605 0.974
15000 1.000
15000 1.000
14938 0.996
2026 0.135
15000 1.000
15000 1.000
15000 1.000
14609 0.974
14568 0.971
15000 1.000
15000 1.000

0.140631 0.050551 {2,3,4,5,6,7,19,20,21,22,23,30,31,78,93,95}
0.123928 0.054225 {2,3,4,5,6,7,19,20,21,22,23,30,31,93,95}
0.268388 0.053640 {2,3,4,5,6,7,19,20,21,22,23,93,95}
0.102526 0.037793 {2,3,4,5,6,7,93,95}

0.157685 0.035124 {2,3,4,5,6,7}

0.116443 0.028669 {2,3,5,6,7}

0.031106 0.010262 {3,5,6,7}

0.015314 0.006819 {5,6,7}

0.082498 0.012083 {6,7}

0.533018 0.053615 {93,95}

0.345737 0.045289 {19,20,21,22,23}

0.053354 0.017763 {19,20,21,23}

0.012854 0.005353 {19,20,21}

0.013831 0.004514 {20,21}

0.466275 0.057202 {30,31}



537 0.036

0.039321 0.021424

{8,9,10,11,12,13,24,25,26,27,28,29,37,38,39,40,41,42,43,44,45,46,47,48,52,55,60,6
3,76,77,79,80,82,84,94,96,97,98,99,100,101,102,103,104,105}

1488 0.099 0.062709 0.029810
{8,9,10,11,12,13,24,25,26,27,28,29,37,38,39,40,41,42,43,44,45,46,47,48,52,55,63,7
6,79,80,82,94}

15000
15000
15000
15000
15000
15000
15000
15000 1.000
15000 1.000
2505 0.167

1.000
1.000
1.000
1.000
1.000
1.000
1.000

0.129484 0.040998 {8.,9,10,11,12,13,24,25,76,80}
0.256575 0.047244 {8.,9,10,24,25}

0.576871 0.057862 {8.,9,10}

0.129976 0.026514 {9,10}

0.209422 0.044854 {24,25)

0.218609 0.052088 {11,12,13,76,80}

0.333246 0.042972 {11,12,13}

0.062673 0.016749 {12,13}

0.223661 0.044098 {76,830}

0.061361 0.035223

{26,27,28,29,37,38,39,40,41,42,43,44,45,46,47,48,52,55,63,79,82,94 }

15000 1.000
14862 0.991
15000 1.000
8588 0.573

0.604965 0.058302 {26,27,28,29}
0.048440 0.019933 {26,27,29}
0.028437 0.006168 {26,29}
0.119269 0.058089

{37,38,39,40,41,42,43,44,45,46,47,48,52,55,63,79,82,94}

14921 0.995
15000 1.000
14602 0.973
15000 1.000
15000 1.000
15000 1.000
14567 0.971
15000 1.000
15000 1.000
15000 1.000
15000 1.000
8135 0.542
15000 1.000
15000 1.000
14215 0.948
15000 1.000
14952 0.997
7219 0.481
15000 1.000
15000 1.000
15000 1.000
15000 1.000

0.321138 0.110191 {37,38,39,40,41,42,43,44,45,46,47,48,52,55}
0.780852 0.103868 {37,38,39,40,41,42,43,44,45,46,47,48}
0.135435 0.049592 {37,38,40,41,42,43,44,45,46,47,48}
0.124108 0.026160 {37,38,40,41,42,45}

0.069957 0.016833 {37,38,40,41,42}

0.138748 0.016993 {37,40,41,42}

0.019118 0.007115 {37,40}

0.064537 0.010039 {41,42}

0.199380 0.036719 {43,44,46,47,48}

0.174931 0.029751 {43,44}

0.763093 0.052466 {46,47,48}

0.019524 0.010557 {46,47}

0.372881 0.092093 {52,55}

0.255072 0.074850 {63,79,82,94}

0.144195 0.055940 {63,82}

0.544552 0.056468 {79,94}

0.188885 0.062526 {60,77,84,96,97,98,99,100,101,102,103,104,105}
0.112852 0.053376 {60,77,84}

0.216308 0.061556 {77,84}

0.765699 0.093987 {96,97,98,99,100,101,102,103,104,105}
0.277420 0.064312 {96,99,100,101,102,103,104,105}
0.087775 0.029462 {96,99,100,101,102,103}



6420 0.428 0.013542 0.009189 {96,99,102}
14934 0.996 0.022119 0.009903 {96,99}
11310 0.754 0.017561 0.008287 {100,101,103}
9684 0.646 0.007392 0.003422 {100,103}
15000 1.000 0.182628 0.031823 {104,105}
15000 1.000 0.536864 0.072159 {97,98}
15000 1.000 0.944334 0.134918 {49,50,70,81}
14596 0.973 0.189827 0.078686 {49,50,81}
15000 1.000 0.358142 0.052483 {49,50}
15000 1.000 0.025579 0.013950 {1}
15000 1.000 0.058923 0.013852 {2}
15000 1.000 0.041926 0.009689 {3}
15000 1.000 0.203160 0.028333 {4}
15000 1.000 0.035778 0.009260 {5}
15000 1.000 0.034481 0.007289 {6}
15000 1.000 0.025891 0.006181 {7}
15000 1.000 0.056320 0.022649 {8}
15000 1.000 0.006051 0.003849 {9}
15000 1.000 0.030404 0.005467 {10}
15000 1.000 0.083446 0.016250 {11}
15000 1.000 0.028526 0.008377 {12}
15000 1.000 0.028534 0.006919 {13}
15000 1.000 0.081615 0.012933 {14}
15000 1.000 0.062512 0.008179 {15}
15000 1.000 0.019397 0.006991 {16}
15000 1.000 0.075799 0.013559 {17}
15000 1.000 0.037284 0.008345 {18}
15000 1.000 0.020955 0.005905 {19}
15000 1.000 0.004607 0.002520 {20}
15000 1.000 0.003440 0.002493 {21}
15000 1.000 0.061132 0.020881 {22}
15000 1.000 0.023186 0.006479 {23}
15000 1.000 0.137052 0.018285 {24}
15000 1.000 0.102082 0.017747 {25}
15000 1.000 0.001017 0.000979 {26}
15000 1.000 0.022246 0.005975 {27}
15000 1.000 0.058379 0.019774 {28}
15000 1.000 0.001134 0.001320 {29}
15000 1.000 0.118687 0.026883 {30}
15000 1.000 0.162009 0.032985 {31}
15000 1.000 0.335592 0.122612 {32}
15000 1.000 0.381237 0.074253 {33}
15000 1.000 0.742848 0.090163 {34}
15000 1.000 1.422144 0.266865 {35}



15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000
15000

1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000

1.012013 0.257094 {36}
0.029831 0.006484 {37}
0.072817 0.012715 {38}
0.226437 0.051887 {39}
0.025264 0.005443 {40}
0.020017 0.005442 {41}
0.029042 0.005031 {42}
0.019450 0.007456 {43}
0.050416 0.008312 {44}
0.176275 0.019672 {45}
0.075882 0.009392 {46}
0.055528 0.011968 {47}
0.071634 0.013844 {48}
0.012916 0.010750 {49}
0.055560 0.017975 {50}
0.059147 0.009307 {51}
0.518629 0.062503 {52}
0.047707 0.022872 {53}
0.051468 0.008637 {54}
0.503456 0.071018 {55}
0.522224 0.053113 {56}
0.513874 0.055398 {57}
1.123723 0.122881 {58}
1.230378 0.140262 {59}
0.477910 0.077983 {60}
0.599741 0.062845 {61}
0.653405 0.061809 {62}
0.619907 0.070634 {63}
0.354467 0.044036 {64}
0.324985 0.048688 {65}
0.450739 0.063098 {66}
0.730437 0.094362 {67}
0.810403 0.101741 {68}
0.496793 0.072488 {69}
0.482235 0.082907 {70}
0.734604 0.048321 {71}
0.582444 0.064821 {72}
0.504268 0.065392 {73}
0.493856 0.063971 {74}
0.648753 0.092913 {75}
0.327027 0.031054 {76}
0.369007 0.071312 {77}
0.894659 0.100229 {78}
0.028816 0.006776 {79}



15000 1.000 0.211960 0.029770 {80}
15000 1.000 0.264354 0.045910 {81}
15000 1.000 0.677199 0.067476 {82}
15000 1.000 0.051264 0.014839 {83}
15000 1.000 0.929346 0.074076 {84}
15000 1.000 0.053571 0.013867 {85}
15000 1.000 0.034311 0.014027 {86}
15000 1.000 0.508950 0.069242 {87}
15000 1.000 0.484802 0.060396 {88}
15000 1.000 0.397716 0.066438 {89}
15000 1.000 0.529151 0.067819 {90}
15000 1.000 0.029625 0.021185 {91}
15000 1.000 0.056556 0.010498 {92}
15000 1.000 0.063320 0.017747 {93}
15000 1.000 0.026035 0.007520 {94}
15000 1.000 0.070652 0.023852 {95}
15000 1.000 0.001330 0.001169 {96}
15000 1.000 0.011901 0.010436 {97}
15000 1.000 0.092660 0.018941 {98}
15000 1.000 0.001156 0.001136 {99}
15000 1.000 0.023932 0.005789 {100}
15000 1.000 0.039188 0.007781 {101}
15000 1.000 0.035611 0.015606 {102}
15000 1.000 0.037878 0.007983 {103}
15000 1.000 0.046201 0.015117 {104}
15000 1.000 0.054314 0.015940 {105}

Newick Tree Format

otdciickoiolicleek Most probable tree in newick format etk
(CCCOC(((1:0.025579,86:0.034311):0.301039,(85:0.053571,92:0.056556):0.178923):
0.315974,(((32:0.335592,87:0.508950):0.098361,33:0.381237):1.782185,(83:0.0512
64,91:0.029625):0.554283):0.184088):0.126601,(((51:0.059147,54:0.051468):0.113
876,53:0.047707):0.361971,58:1.123723):0.212337):0.090626,(((((34:0.742848,68:
0.810403):0.091540,69:0.496793):0.079446,67:0.730437):0.138850,(((35:1.422144,
36:1.012013):1.370471,((65:0.324985,66:0.450739):0.135356,73:0.504268):0.1161
20):0.111246,(64:0.354467,74:0.493856):0.066330):0.181870):0.126314,(56:0.522
224,90:0.529151):0.103007):0.137191):0.101453,(((14:0.081615,(15:0.062512,17:0
.075799):0.018813):0.044087,(16:0.019397,18:0.037284):0.070274):0.475146,(((61
:0.599741,(62:0.653405,88:0.484802):0.298817):0.076532,(71:0.734604,89:0.3977
16):0.180167):0.119504,72:0.582444):0.109707):0.059494):0.057771,(((((((2:0.058
923,(3:0.041926,(5:0.035778,(6:0.034481,7:0.025891):0.082498):0.015314):0.0311
06):0.116443,4:0.203160):0.157685,(93:0.063320,95:0.070652):0.533018):0.10252



6,(((19:0.020955,(20:0.004607,21:0.003440):0.013831):0.012854,23:0.023186):0.0

53354,22:0.061132):0.345737):0.268388,(30:0.118687,31:0.162009):0.466275):0.1

23928,78:0.894659):0.14063 1,(((((8:0.056320,(9:0.006051,10:0.030404):0.129976)
:0.576871,(24:0.137052,25:0.102082):0.209422):0.256575,((11:0.083446,(12:0.028
526,13:0.028534):0.062673):0.333246,(76:0.327027,80:0.211960):0.223661):0.218
609):0.129484,((((26:0.001017,29:0.001134):0.028437,27:0.022246):0.048440,28:0
.058379):0.604965,((((((((37:0.029831,40:0.025264):0.019118,(41:0.020017,42:0.0
29042):0.064537):0.138748,38:0.072817):0.069957,45:0.176275):0.124108,((43:0.

019450,44:0.050416):0.174931,((46:0.075882,47:0.055528):0.019524,48:0.071634)
:0.763093):0.199380):0.135435,39:0.226437):0.780852,(52:0.518629,55:0.503456):
0.372881):0.321138,((63:0.619907,82:0.677199):0.144195,(79:0.028816,94:0.0260
35):0.544552):0.255072):0.119269):0.061361):0.062709,((60:0.477910,(77:0.36900
7,84:0.929346):0.216308):0.112852,(((((96:0.001330,99:0.001156):0.022119,102:0.
035611):0.013542,((100:0.023932,103:0.037878):0.007392,101:0.039188):0.01756
1):0.087775,(104:0.046201,105:0.054314):0.182628):0.277420,(97:0.011901,98:0.0
92660):0.536864):0.765699):0.188885):0.039321):0.134095):0.116116,(((49:0.012

916,50:0.055560):0.358142,81:0.264354):0.189827,70:0.482235):0.944334):0.1029
13,59:1.230378):0.099819,75:0.648753):0.513874,57:0.513874);



Appendix E

Amino Acid ClustalW Alignment
of UPKIB Homologues



HumUPELE
MusUPKLE
RabUPE1E
MinkTI-1
BovUPKELE
HenUP1BS
XenUP1E3

HumUPK1E
Mu=zUPELE
RabUPEK1E
MinkTI-1
BovwUPELE
XenUP1ES
HenUP1EB3

HumUPELE
Mu=sUPELE
RabUPELE
MinkTI-1
BovUPKELE
HenUP1EBS
XenUP1lE3

HumUPELE
MusUPKELE
RabUPEK1E
MinkTI-1
BovUPELE
XenUP1lES
HenUP1EB3

HumUPK1B
Mu=sUPELE
RabUPELE
MinkTI-1
BEovUPKLE
HenUP1EBS
XenUP1lE3

* 20 * 40 * a0
MAEDNETVRECFOQGLLIFGHNWVIIGCCGIALTAECTFFVSDOHSLY PLLEATDNDDTY GAATT
——————— VRCEFOGLLIFGHNWITGMCGIALTAECTIFFWVEDOHSLY PLLEATHNNDDIY GAATT
MAEDDS SWRECFQGLLIFGHVIVGMCGIALTAECTIFFVSDOHSLY PLLEAT DNDDT Y GAATT
MAEDDETVRECEFOGLLIFGHNYIIGMC S TALMAECTFFVSDONSLY PLLEATHNNDDT Y ARAT
M-EDDEGVRECYQSTITTF GHNWVWVMGLCGLALTAECTIFFVSDOSEIY PLLEATDNDDT F GAATT

flkamle YQN P nND1 Wk gvt t r ml cogvngp dwq v = fr n

* 200 * 220 * Z40

d  wvpwp oo m . acklgv

* 260
LCWTEFWVLLSTMEYWSRIEY : 260
LCWT LWV LLGETMYV - —————— 246
LCATFWVLLGTMEYWSRIEY : 260
LCWTEWVLLETMEYWSRIDY : Zal

LCWTEWVLLESMEYWTRIEY : 135

a0

53
a0
&0
59

120

19
113
120
120
118

150

40
173
150
150
179

25

2410

233
240
2410
208
115



Appendix F

Nucleotide ClustalW Alignment
of UPKIB Homologues



HumUPEL1E
MusUPKELE
RabUPK1E
MinkTI-1
BovUPELE
XenUP1lES
HenUP1B3

HumUPKLE
Mu=sUPELE
RabUPELE
MinkTI-1
EovUPKLE
HenUP1EBS
HenUP1E3

HumUPEL1E
MusUPKLE
RabUPE1E
MinkTI-1
BovUPELE
HenUP1ES
XenUP1E3

HumUPKELE
Mu=zUPELE
RabUPELE
MinkTI-1
EovUPKLE
XenUP1ES
HenUP1B3

HumUPELE
MusUPKLE
RabUPE1E
MinkTI-1
BovUPKLE
HenUP1BS
XenUP1E3

HumUPK1E
Mu=zUPELE
RabUPELE
MinkTI-1
BowUPELE
XenUP1ES
HenUP1B3

* 20 * 40 * &0
atggocgaaagacaactcaactgttocgttgocttoccagggoctgetgatttttggaaatgtg
————————————————————— gttecgttgecttoccagggocttgotgatttttggaaatgtyg
atggocgaaagatgactocctoctgttocgttgocttccagggoctgectgatttttggaaatgtg
atggocasagacgactocactgttegttgottoccagggoctgotgatttttggaaatgtg
atg--—aaggacgattctggagttcgogbtgttaccagtcocatcattatcttcggcaatgtg

* g0 * 100 * 1=0
attattggttgttgoggcattgococctgactgoggagtgecatcttctttgbatctgacecaa
attactggtatgtgtggcatcgccctgactgocagagtgecatcttectttgtatccgaccaa
attgttggtatgtgoggecatcgoecctgacogcagagtgeatcttecttegtatctgaceag
attatcggtatgtgcagecatcgccctgatggcagagtgecatcttectttgtatcagaccaa
gtcatggggctotgtggtttggecctgacggecgagtgecatecttectttgbgtcagaceag

* 140 * 150 * 150
cacagcctctacccactgocttgaagocaccgacaacgatgacatctatggggotgoctgg
cacagcctotaccecactgcttgaagocacocaacaatgacgacatctatggggctgectgyg
cacagcctoctaccocattgocttgaagocacogacaacgatgacatctacggggocagoctgyg
aacagcctoctacccactgcttgaagoccaccaacaatgacgacatctatgoggcagectgyg
agtggcatctaccocgoctgotggaggctactgacaacgatgacatatttggocgocgcatgg

* 200 * 220 * 240
atcggcatatttgtgggcatctgoctecttoctgoctgtctgttctaggocattgtaggcate
attggcatgtttgttggecatctgectecttoctgoctgtctgttctaggecattgtggygcatc
attggecatgtttgtoggecatctgectettoctgbectgtecegttetaggeattgtaggecate
attggcatgtctgttggcatctgecctecttoctgoctctctgtcctgggecatcgtagygcate
attggcatctttgocoggattectgtetecttogtottgtctatcgtcgggatcattggecate

* 2a0 * 280 * z00
atgaagtccagocaggaaaattcttectggogtattteattctgatgtttatagtatatgee
gtgaagtccaacaggaaaatccttoctggogtattteattctgatgtttatagtgtacgge
atgaagtccaacaggaaaattcttctggogtatttcattctgatgtttatagtatatggc
atgaagtccaacaggaaaattottctggbgtatttcatcoctgatgtttattgtatatgot
atgaagtcgaacaggagaatgoctgatggtgtatctcatcctgatgttcattgtgtatgeoe

0 0000

a0

39
a0
&0
57

120

98
120
120
117

180

159
130
180
177

Z40

219
240
240
237

300

279
z00
s00
2897

zal

57
339
360
360
357



HumUPEL1E
MusUPKELE
RabUPK1E
MinkTI-1
BovUPELE
XenUP1lES
HenUP1B3

HumUPKLE
Mu=sUPELE
RabUPELE
MinkTI-1
EovUPKLE
HenUP1EBS
XenUP1lE3

HumUPEL1E
MusUPKELE
RabUPK1E
MinkTI-1
BovUPELE
XenUP1lES
HenUP1B3

HumUPKLE
Mu=sUPELE
RabUPELE
MinkTI-1
EovUPKLE
HenUP1EBS
XenUP1lE3

HumUPEL1E
MusUPKELE
RabUPK1E
MinkTI-1
BovUPELE
XenUP1lES
HenUP1B3

HumUPKLE
Mu=sUPELE
RabUPELE
MinkTI-1
EovUPKLE
HenUP1EBS
XenUP1lE3

HumUPEL1E
MusUPKELE
RabUPK1E
MinkTI-1
BovUPELE
XenUP1lES
HenUP1B3

540

*
act gag@tat

W0 W
R ]

Le]
i

ggttattaccacaatcagggctgoctatgag
cogggtactatcacaaagagggutgoctatgaa
ggatactaccatagtcatggctgctatgag

* 680 * 700 * 720
ctgatctectggtocaatgaacogacacgoctggggggttgoctggtttggatttgocatt
ctgatctectggaccgatgaacogacacgoctggggagttgaatggtttggatttgotatt
ctocatctetggacocecatgaacagacacgoctgggggagttgectggtttggatttgocatt
ctgatctctggaccaatgaacocgacatgoctggggagttgecatggtttggatttgocatt

ctgatggctggooctatgaccogtcatgoctggggagttgectggtttggattttccatt

* 740 * 7&0 * 780
ctoctgoctggactttttgggttctectgggtaccatgttctactggagecagaattgaatat
ctctgctggacgttatgggttctectgggtaccatggtt----- - - - - - - - - - - - ————-—
ctoctgctggacattttgggttctoctgggtaccatgttctactggagocagaattgaatat
ctetgttggactttotgggttetoectgggtaccatgttctactggagocagaattgactat

ctetgotggacattetgggttetecttgggagoatgttetactggaccogtattgagtat

420
117
398
420
420
417

45

430
120
4589
430
430
477
105

540

518
540
540
537
165

500

5793
600
a00
597
225

a60

639
aa0
660
827
285

TZ0
599
7z0
TZ0

345

780
738
T80
780

405



Appendix G

Amino Acid ClustalW Alignment of
Human Tetraspanins



hcD?
hTSPAN-2
hcDal
hCo-029
hCD37
hCDa2
hNAG-2
hNET-5
hCD53
hNET-&
hasas
hTM4-D
hTM43F2
hNET-4
hNET-7
hUPE1A
hUPK1E
hil-THF
hTM48F5
hCcDl151
hTM4-2A
hCDE3
hNET-1
hNET-2
hTM4-E
hEOM-1

hcD?
hTSPAN-2
hcDal
hCo-029
hCD37
hCDa2
hNAG-2
hNET-5
hCD53
hNET-&
hasas
hTM4-D
hTM43F2
hNET-4
hNET-7
hUPE1A
hUPK1E
hil-THF
hTM48F5
hCcDl151
hTM4-2A
hCDE3
hNET-1
hNET-2
hTM4-E
hEOM-1

* a0
LEFDEQTESIFEQET-
FRFGGATEELESEDE-
LEHDEPQTTNLLY LELG
RVENDEQATFGEED—
ILIDETREFWEFVELAF

GIGFGLISSLEVVG——
GRGLGLYWESIHIIG——

WHNEEGVLENISEITD
JAEVER-—-—-QEYKTLE
TADQYRVYPLMGVEG
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49
50
50
47
=N
49
47
47
46
47
47
56
49
25
56
26
51
49
50
55
49
50
47
50
=N
57

108
105
108
102
104
102
100
100

99

8z

a0
107
100
108
102
110
105
10z
100
107
100
100
103
110
104
102



hCD81
hCco-0Z9
hcD37
hCD82
hNAG-Z2
hNET-5
hCD53
hNET-6
hgas
hTM4-D
hTM48FZ
hNET-4
hNET-7
hUPE1A
hUPK1E
hil-THME
hTM48F5S
hCDl131
hTM4-A
hCDE3
hNET-1
hNET-2
hTM4-B
hROM-1

hcD2
hTSPAN-2
hcDal
hCo-029
hCD37
hCDa2
hNAG-2
hNET-5
hCD53
hNET-&
hasas
hTM4-D
hTM45F2
hNET-4
hNET-7
hUPE1A
hUPK1E
hil-TMP
hTM48F5
hCcDl151
hTM4-2A
hCDE3
hNET-1
hNET-2
hTM4-E
hEOM-1

* 140 * 1a0 * 180

A-———- GY¥ SHEDEWVIEEV-QEFYEKEDTYN-ELETEDEPQR-—-——————— ETLEATHYAL
G-———- FAFI CEGVATIRHYV-OTMYEEAYNDY LEDRGEGNG—-——-————— TLITFPLHF
G————- GEVNEDQIAEDV-EQFYDOALQQAVVDDDANNAK - ——————— AVVETFHETL
G- LEAVEFRESESDRIVHNETLYENTELLIATGESERQF Q- ——————— EATIVFQEEF
G————- LISTORAQLERSL-RDVVERTIQRYGTNPEETAAE-———————— ESWDYWVQF QL
G- ALFYFNMGELEQEM-GGIVTELIRDYNSSEED-SLOQ-——————— DANDY WA
A————- WMLFFAYTDEIDRYA-QOQDLEEGLHLY GT-QGNVGELT-——————— NAWSIIQTDFE
L-————- WMLEFFVYMDEWNENA-KEDLEEGLLLYHT -ENNVGLE-——————— NAWNIIQAEDM
A————— LLEVYEQELNEYYV-ARKGLTDERIHRYHE-DNET--K-—————-—— AAWMDETIQEFL
B-—-—- CACLAILNQEQOGOL--—-—-———————— LEVGHWNNTAS -————————— ARNDIQRMNL
B————- CECLATHNREEQTDYV ———————————— IMARWWVHEN -———————— KTREDELEERSF
A————- GEVFRHETIENSF-ENNYERALEQYNSTGDYREH--————————— AVDEIQNTL
G- SGEVFRHEIRDTEF-LETYTDAMOQTYNGEN-DERSR-————————— ANVDHWVQREL
G————- LAFVFEDWIEDQL----YFFINMNIRAYRDDIDLO-——————— NLIDFTQEYT
G- ALTFRNQTIDFL--—--NDNIRRGIENYYDDLDFE-——————— NIMDFWVQEEF
C———- TEXTHRDYMVENP-SLITEQMLTFY SADTDOGOE-——————— LTELWDRWMIEQ
C———- TAATORDFFT PN-—--LELEQMLERY QNNS PPNNDDOWENNGVTETWDRLMLOD
A————— CYBFITISATIRINEG————- PECLMANSTWEY PEHD--—-—————— GDY LDEALW
A-———- CLEVEGAGLRNG——-——-— PRCLMN-GEWGYHFEDT-—————— AGAYLLNET LW
G-———- LAYAYY OOLNTELEENLEDTMTRRYHORGHEAVT 8- ———————— AVDOLOOEF
Wo———— LGY VY RAEVENEYV-DREIORVYETYNGTNPDAASR-————————— ATDYWOROL
A-———- GEVFRDEWVMIEF ———-NNNFRQOMENY PKNNHTAS ———————— ILDEMQADF
A————- ALVYTTMAEHFLTLLVYPAIEEDY GEQEDFTQ-——-———————— VINT TMEGL
G- TEEQELMWEPWVOW 2 DMYVT LEARMTNY GLPRYRWLT - ——————— HAWMEFQREF
A————- TVWVLLFFPINGDVALEHTFVILRENYRGYNEPDDY S ———————— TOWNLVMEEL

GGGGLLEVALGLALALPGSLDEALEEGLVTALAHYKDTEVPG———HCQAKRLVDELQLRY

* 200 * 220 * 240
N - — - - —————— LAGGVEQFISDICPEK-DVL———————————————————————
Qe - ——————————— EES——8EQVQET CPE————————————————m
DiEfeessT————————— LTALTTSVLENNLCPEGENII———————————————————————
E{S[®=T, VN GAADWGHNFQHY PELCACLDEQR BCQSYNG-——————————————————————
R HY PODWF QVLILRGNGSEAHRVPCECYNLEATNDSTILDKVILPQL-—————— SR
E{s[@e=y S F Y NWT DNAELMNRPEVT Y — - PCSCEVEGEEDN 8 LEVREGFCEAP-————————
R SNTTDWFEVYNATRVE-—-—-— DECCLEFSES-——————————————————————
R TDY TDWY PVLGENTVE-—-——— DRCCMENSQG-—————————————————————
QF@=TGT S DW-—-——- TEGP-—-—-- PAECPEDRE-—-——————————— o

H SNNEQDWEDSEWIRSQEAGGRVVPDECCRTVVALCGD--—————————————————
H IHNY SDWENTDWFEETENQSWVPLSCCRETASNCNG—-—-—-——-—-——————————————

E LAY TDWERET PSMSENRVEDECCINVTVECGINFN-———-——————————————————
K FTNYTDFEDSEYFEENSAFPPFCCNDNVTHNTANET —————————————————————
JAC L FITDWLEMTEMDWPPDECCWVREF PGCESRQAHQED - - ——————————————————
K NYTDEF 8GR EFEMTTGHTY PEECCREIGEVECDG— - ——-—————————————————

150
150
154
149
150
147
145
145
142
126
125
151
143
151
152
157
157
143
142
153
145
143
147
157
151
166

173
157
152
1586
203
196
176
176
le6
l4s
150
158
154
201
199
204
204
147
l4s
194
154
152
1588
197
150
226



hCD81
hCco-0Z9
hcD37
hCD82
hNAG-Z2
hNET-5
hCD53
hNET-6
hgas
hTM4-D
hTM48FZ
hNET-4
hNET-7
hUPE1A
hUPK1E
hil-THME
hTM48F5S
hCDl131
hTM4-A
hCDE3
hNET-1
hNET-2
hTM4-B
hROM-1

hcD2
hTSPAN-2
hcDal
hCo-029
hCD37
hCDa2
hNAG-2
hNET-5
hCD53
hNET-&
hasas
hTM4-D
hTM45F2
hNET-4
hNET-7
hUPE1A
hUPK1E
hil-TMP
hTM48F5
hCcDl151
hTM4-2A
hCDE3
hNET-1
hNET-2
hTM4-E
hEOM-1
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211
205
220
224
260
246
220
220
200
154
1588
227
226
251
249
248
243
1581
150
238
227
221
230
2348
233
286

228
222
238
237
2581
267
238
239
218
204
227
245
244
268
294
258
260
202
157
253
253
238
241
298
245
346



hcD9 e
KTSEAN-2 : ————-—-
hcDal HE
hCo-029 @ ——————-
hD37 HE
hCDB2 R
hNAG-2 1 ————-—-
HNET-5 e it
hCD53 R
hNET-6 @ —-—-——-—-
h8As I it
hTM4-D @ ————-—-
hTM48F2 : ————-—-
hNET-4  : ————-—-
HNET-7 e
hUPKL1A 1 ————-—-
hUPELE e
hil-TMP : ————-—-
hTM48F5 : ————-—-
hCD151 @ ——————-
hTM4-&A @ ————-—-
hCDEA3 R
hNET-1 1 ————-—-
hNET-2  : HFEMEEL
hTM4-B 1 ————-—-
hROM-1  : DLSEA--

351



Appendix H

Nucleotide ClustalW Alignment of
Human Tetraspanins



* z0 * 40 * a0

hcD9 e atgcocggtcaaaggaggcaccaagtgoapc

hCD37 e atgtcagccoccaggagagoctgectcagactecapc

hCDS53 I T e atgggcatgagtagettgaaactgepEy

hCD&3 e e atggcggtggaaggaggaat gaaatgt gplg

hCD81 et atgggagtggagggctgcaccaagtgcape

hCDB8z et atgggctcagoctgtatcaaagtoace

hcDl51 It atgggtgagttcaacgagaagaagacaacatgtggoaccgtttgoops

hco-02% ¢ - atggcaggtgtgagtgocctgtaEa

hNAG-2 i atggoegogogoctgectcocaggeogEc

hNET-1 It atgoagtgottcagettoa

hNET-2Z2 ettt el bt atggccagagaagattocgt gaagtgt cpElg

hNET-4 Iomm e atgtccgggaagcactacaagggtecctgaagtcagttgttgeaEc

hNET-5 ettt et atggcocaggggctgectctgotgetgly

hNET-6 I T e atggtttgogggggettocgegtgttoc

hNET-7 . atgoccgcgcocggggactocggagocaggtgegctactgogegegottctecctacctectggopEc

hil-TMP : ————————mm - ———— atgtgcactgggggctgtgccagatgecpy

hROM-1 I o e e e e e atggocgcoccggtgttgooccctggtgct gocooEyg

haag I T e e e e e e atggtttgtggcocggotttgoctgotoo

Hum ettt atgggccagtgcggecatcacctoctes

hTM4-BE e atggctgaaatccacactocogtattettoctEy

hTM4-D e atggogtoccogtocteggagactygcagactaaaccagtcattacttgttEe

hTM48Fs @ ————— - ———— atggagaccaaacsctgtgataacotgt oo

hTM48FS @ ——————— - ———— atgtgtacgggaaaatgtgccogotgt gy

hTspaN-2 @ ——————————————————————————— atggggcgcttccgogggggechgcggtgcaEc

hUupPEla e atggcgtctgcggcagcagoggaggocgagaagggat ctccagtt gy

hUPK1E HE ittt atggcgaaagacaactcaactgttogttgetgc

t

* g0

hcD9 . aglatacctgco@agttoggatttaact

hCD37 1 aslgtacttcoop aacc

hCDS53 1 aslgtatgtoop aact

hCD&3 r aslgttettgop st go

hCD81 1 aslgtacctgop saatt

hCDB2 : aElatactttopcttoctottSaact

hCD151 1 aslgtacctgo@gtttacctasaattgotgeEEctggc

hCo-02% : atlatattctapd aactpEct

hHNAG-2 oasigtacctoap CEEtade

hHNET-1 I aElgaccat gap aatt

hNET-2 T cgotgectgop =aat o -t aatgtocatcagtyg

hINET-4 D aslatacttoap =aat g -t ttggEjaataacat

hNET-5 T aslgtacat ga saatt £ ctgtg ctgtgggc

hNET-6 T aslgaactgoop saacc

hNET-7 r aglgttttcac@tatcatctattocacay

hil-TMP : ggggggaccc.cattccccttgcttﬂtt

hROM-1 1 cElgoccocgocamccgoctggocacaagggc

hsAas  ablgaatgogop aacgEdgg

Hum  aBElgacogtgop aaccEca

hTM4-BE T aslgaaact gt aatggot

hTM4-D Slgagegtte actt

hTM48FZ : aglaaccctco@catcatctastcoct

hTM48F5 : gggctotocoo got

hTEpaN-2 aﬂgtacctgc. das oo

hUPE1lA I gtgggoctgop CEEAC]

hUPE1LE : cﬂgggcctgc.gatttttggaaatg

a o

30
33
27
30
30
27
43
24
27
21
30

27
27
a0
30
33
27
27
33
51
30
30
33
45
33

a0
93
g7
20
20
g7
108
g4
g7
g1
20
105
g7
g7
120
a0
93
g7
g7
93
111
20
20
23
108
23



hCD?
hCD37
hCDS3
hCD&a3
hcosl
hcogz
hcDl51
hco-029
hNAG-Z
hNET-1
hNET-Z
hNET-4
hNET-5
hNET-6
hNET-7
hil-THMP
hROM-1
hsas
Hum
hTM4-EB
hTM4-D
hTM48FZ
hTM48F5
hTSPAN-2
hUPK1A
hUFK1E

hCD?
hCD37
hCDS3
hCD&a3
hcosl
hcogz
hcDl51
hco-029
hNAG-Z
hNET-1
hNET-Z
hNET-4
hNET-5
hNET-6
hNET-7
hil-THMP
hROM-1
hsas
Hum
hTM4-EB
hTM4-D
hTM48FZ
hTM48F5
hTSPAN-2
hUPK1A
hUFK1E

* 140 * 160 * 150

aEtiEgactamggctccgattcgactchcagaccaagagoatotte-——gagcaagaaact
tpclgocatopggat coctcat cgacaagaccagettogtgtcotEt gt gaggottggoctta
tEtiggatcgacctgotgatccacaac———aacttoggagtgcecbc--—-ttoccataaccto
gEgEgtgtcggggoacagottgtcoct gagtcagaccataatcoag-—-————- ggggctace
q ggctocgocatgaccogeagaccaccaacctoctg-——tatctggagety
t ggatcctggocgacaagagecagtttocatctctgbecctgoaaacctoctco
g ggacgctggocctocaagagtgactacatcago———--—--— ctgoctggoctca
t gogtacgagtaagcaatgactoctcaagecaatttttggttctgaagatgta
=i goctggocgocacacagqgggagettocgeocacgetg-——toctocttectta
=i goagtgtcaatcgatggggeatcctttoctgaagatcttocgggeocactgteyg
=i goatgagggactacctaaataatgttoctcactttaactgocagaaacgagy
al goagcatggaatgaaaaaggagttctgtccaacatctcttoccatcaccgat
=i goctoctocgtgtocccaaggecaactttgocaccttc-—-—toccocagetta
a ggggcattggctteggy-——--—-——-——---——-"-""-""""""""""-"—"——- ctgatt
I atgcagaggttgageggcagaaa——-—-—————--—————-—— tataaaaccctt

ggtiEjgcgtcatcctoctoctgtagtgggcacctoectggtccagetaaggoaccttggcace
g ggctgctEggggcaagggtctgggt ——————————————————————————— ctagtyg
gEgEgagecpgatgtocttcatcacttatgat gactatgaccactte-——-tttgaagatgtyg
cEgEgocattggt gt aaatgtggaggggoctoctot gacgaatgbectegggctgtoct oo
gEtEgcattpgggdcaaggt gagoctggagaattacttttctcit-——-ttaaatgagaag
JEtEgagtcEggggcaaacttactctgggecacctatatctocccbtt—-——attgocgagaac

coctaatggggagacctoctggaccaacaccaaccatctcagottg--—caagtctggeto
t ﬁgacta gagtttcggttecggaggtgoccataaaggagttatca--—-tcagaggacaag
gagaccatamgggt gacagocgaccagtaccgtgtatacccactgatgggagtctocagge
gagtgcatcptctttgtatctgaccaacacagocctctacccactgcttgaagocaccgac
t g t

* 200 * 220

astaataat---——-- aattccagocttotacacaggagtoctat-——4a
gtgoct--—--———--———-————- ctgcagatctggtocaaa—--g
coctoc-—---———-—-——— - ——————— chcacgctgggocaat-——g
cotggo-——--————————————————— tototgttgocagtg-———-g
ggagacaagocogogoocaacaccttoctatgtaggecatctac———-a
agoctog-——-—--————--————--—-——- cttaggatgggggoctat-—-—-g
gUCacC-————————-————————=— tacctggcoccacagoctac———a
ggctctage-—————-—————-———-— toctacgttgoctgtggac——-a
cogtoc————————————————————— ctgtcocggoctgocaac——-c
tccagt-—-——--——--—-—- gocatgocagtttgtcaacgtgggoctact
gtagaggaagcagtcattttgacttactttcoctgtggttcatococgg
ctecgge-—-—-——-———""—————————————— ggctttgacccagtttgge
cctteg-—-—----—-——-——-""""-""""---- ttgtctgcagocaac——-cC
teccagt----—————-————--—————-—- ctecogagtggtegge———4g,
gaaagt----—-———---———-—-————- gocttooctggoctocagocatca
tteggagga-—————-————-————----— atattaggaagoggt—-——g,
ttoctggctooco———-—-—— toctgtocagttcoctgtoctgoccooaggotgocc
toccago-——-——-—-—————-—————-————---— atccacatcatcggo-———ggagEcas
tacacg--——-—-———"—--—————-—————--— ctcatcoctgoctgta-———gEgagcaEagotgta
goatac----———-—-————-—-————-—-—— choocttcacgttggocaacopgtgocEagtgaty
JUCaACC——————— - ——— - ——— - aatgtcooctto-—--——- JgEgoEcaEtgctact
toccacg-—-—-—-—-—-———————-———————— aatgctccctat-—-—-——-— JEJoEcaEcggaact
atgggoggc-———————————————-—-—-— ttcattggoggggge———cEaaEggEact gt gt
tccocca———————————-— gagtatttctatgtggggoctgtat-———gEtcEggEtggagec
aaggatgac--————————-———————— gtcttegectggtgoctggaptgoccampcttctge
aacgat------———————————— gacatctatggggctgocctggapcggcamatttgtyg

t t t

147
153
141
144
147
147
laz
144
144
141
150
165
144
120
165
144
153
120
144
153
168
147
147
150
168
153

128
122
177
130
204
136
201
186
180
189
21o
Z04
180
156
207
183
207
156
150
122
201
150
186
135
210
135



hch?9
hch3v
hCh53
hcDa3
hcDE1
hCch3s
hChl151
hco-029
hHNAG-Z2
hHET-1
hHET-Z
hHET-4
hHET-5
hNET-6
hHET-7
hil-TMP
hRCM-1
hsag
Hum
hTM4-B
hTM4-D
hTM45FZ
hTM42F5
hT3BPAN-Z
hUPE1lA
hUPE1E

hCD9
hCD37
hCD53
hCDES
hCDE1
hCDEZ
hCcDl1l51
hCo-029
hNAG-2
hNET-1
hNET-2
hNET-4
hNET-5
hNET-&
hNET-7
hil-TMP
hEOM-1
haAs
Hum
hTM4-E
hTM4-D
hTM48F2
hTM48F5
hTSPAN-2
hUPE1A
hUPE1E

* z00
sCgtgcaggagtos
ctcaaggagcte
statcaaggaaaac
Eotgcaaggagaac

scgbtcaacgaggtc
scttcaaggagcgt
stataaaagaaagt
Eoatcaaggagaac
sCaagactgagagc
sqgtgaaaagaaat
sqctacgggaaaac
ECcatcaaggasaac
stgtaaaacatcat
scctoccgtgacaac

cagocgggcaagt
gtgaaccaccac
aatccgggaaagt
gactaaagagagc
ctgocgagottet
sEjcacgacta = [ atgtogtggtage

ccaggga gcagccgttcgg: Blgctgctgtggtgctggg

qggccc [s{efelats) gqggt ct g-——tgctgcEgacEat goct gggagtcg
Jcttctcct ct catggpEagccagtt -——gtgggtgjccygEactctgococgccge
[s]

_jcatctgcc ctgcc gtctgﬂt ———attgtaqgcatcatgaagtccagc
ad t g t = =

320 * *
cagtgcatgeegggactg————-—- ctpEloggottoe gapEat
cgctgoccbomEgggoctg—————— attEtgggatgc CCpE gt
aagtgtctgEstatgtcg-—-—-——— ctigcatcctge aEcc
tattgtcttaggatcacyg-——-——-———— tgccatctEto amca
cagtgccEgesggggacg—————— ctplcacctgoe coEgE
cgctgoccbgEmEggggoetg—————— actEtgotttoco Ao
cggaacctgEsgogoectg-————— actEcatcctge capEct
cogctgcatgmetctgttg-—————— ttpEcataggct gaEcc
aagtgcctcEmdgctcact-——-————-— ctEcctgctgo goEgt
aagtgtgoccsescgtgacg———-—-—-— ctpElcttocatoe capEct
ctgttgcEt@st goatgg————-—— actgtggaagtt capEtt
actttcctt@dcaagttt-—-———— ttctgbgttcg aEth
aagtgcctcEdcctcage-—————-— ttpEcatcgtcg CaECC
caggtgtEgEEatttttt————-—- atapgattatto JgEat
ctgtaccEtigEgccaageca—————— capElgtacatcge ctgog
Jqogoctgtgggaagogattt—-—-—-——— JogapEgttcacctoccacqgappatgtgct gt gyttt
ctgaatgcagctctataccococtoocopggocgagggygtcoEgygoocogcEgc
caagtcctgedg-———-—-—---———- acamgatcatcopEt ggtt@aggpEct
cgctgtgga gocacg--——-—-— tgpEcatcatcoEgct ot BagEtEt
agaggcacgsescttgttt-——-—-—-—- goagcctgtcaapdatt aEt giEcc
goatggatgedaaaactg-—————-— atgcaabtgtttoEgact cEcgEtt
ccatggatgeedgaaactg-—————- atgoccabtgtttoEgt cocEggEgt ]
tgctgtggaaacoygctge-—————— aggamgctgogctoggtetpgoct coctcggogttof
caatgtgbg ggatca-—----—- ttEtacctgooEcctggEas atﬂtgctgctm
coggtccatggEcctcacg-——-———— accEggbtgctcapgot cagcgpEctacatcttc
agqgaaaatt ctggocg-——-————— attgcattctgaplgtttagagpEatat gooctttfsE

ot t t t t £t t

255
248
234
237
2l
243
258
243
237
246
287
26l
237
213
Zpd
243
26l
213
237
248
258
237
237
252
287
252

3089
303
288
291
315
297
31z
=297
291
300
321
315
291
287
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287
321
28l
291
303
31z
291
291
3086
321
306



* 380 * 400 * 420

hCcD9 amagctgogeccatctggggatattceccacaaggatgaggtgatt---————-----—--——-
hCcD37 amcaccctgEgaatcctcatctccactcagegggecccagetggag-———————————————
hCcD53 o1
hCDaz3 d
hCcD81 sl
hCcDg2 sl
hcol51 a
hco-02%2 ]
hMNAZ-Z2 g
hNET-1 sl
hNET-2 [=:
hNET-4 =
hMNET-5 [
hNET-6 t
hNET-7 [=
hil-THMP t
hROM-1 T acggetggt
haas t
Hum geEtgttgtagtggttttgggatatgtttacagagcaaaggtggaa————————-—-—-——-———
hTM4-BE gEtacagctigccacagtggtoccttettttetttccaattgttgga-—---—---------
hTM4-D i cpElggtogetlfccatogtaggatttgtttteagacatgagattaag-———————---—-———-——-
hTM4SFZ cElcgtagetfjgocatttocagggtttgtgtttegtcatgagatcaag-———————===—=———-
hTM43F5S gElgcttggtlfjccatctactgectcteggtgtet---———"---------"-"-"-----————
hT8PAN-Z gEaaccactggagtatttgecttttatagycaaggyggtagctate-—--————-------—-
hUPElA i tgcgectoctgocatcacgtoctacacccagcgtgactacatggtgtoe————--—-—————
hUPELE H gﬂggcatcttgtatcacagcagcaacacaacgagactttttcacacccaacctcttc———
t g

* 4410 * 460 * 480
hCD2 Do aaggaagbtcocaggagttttacaaggacacctacaac--—aagoctgaaaace
hCcD37 Dommm e cgaagoctbtgogggacgtcgtagagaaaaccatccaaaagtacggcaccaac
hCD53 e gagtatgbtggctaagggtctgaccgacagecatccaccgttaccactcagac
hCcDa3 Do tocagagtttaataacaacttcoggcagcagatggagaattacccgaasaaac
hCcD81 Do aaggatgbtgaagcagttotatgaccaggooctacagocaggocgtggtggat
hcDi2 Do caggagatgggtggcatogtigactgagctcattcgagactacaacagcagt
hCcD151 Do acggagctcaaggagaacctgaaggacaccatgaccaggaoget accaccag
hco-02% @ -——————-—- cgcattgbtgaatgaaactctectatgaaaacacaaagocttitgagegocaca
hMNAG-2 Do aggtatgcccagcaagacctgaagaaaggocttgcacctgbacggcacgocay
hNET-1 e il cacttococtgacgttgctggtagtgocctgocatcaagaaagattatggttee
hNET-2 e gtacaatggtcagatatggtcactttgaaagccaggatgacaaattatgga
hNET-4 e gaccagcecbgtatttoctttataaacaacaacatcagagcatatcgggatgac
hNET-5 Do Jagaacgcocaajgaaggacctgaaggaaggoectgctgotgbaccacaccgay
hNET-6 Do cag---gagcaacagggtocagottotggaggttggttggaacaatacggea
hNET-7 Do gacttcocctgaacgacaacattocgaagaggaattgagaactactatgatgat
hil-TMP : —————————————————— gocatttcaatcaacaagggtocctaaatgoctcatggocaat
hROM-1 . agtctggatgaggogctggaggagggoectggtgactgecttggctcactacaaggacaca
heas Do cgaagocaaacagacagatgtcatcaatgottottggtgggtcatgagoaac
Hum Do aatgaggttgatcgcagocattcagaaagtgtataagacctacaatggaace
hTM4-E e gatgtggocttggaacacaccttocgtgaccctgaggaagaattacagaggt
hTM4-D e aacagctttaagaataattatgagaaggctttgaagocagtataactctaca
hTM45F=2 : —-—-—-—-————— gacacctbtoctgaggacttacacggacgotatgocagacttacaatggocaat
hTM4SFS & —-————————————————— ggagoctgggotecgaaatggacccagatgebtaat gaac———
hTSPAN-2 ! —-—-——————- cgacatgbtcagaccatgtatgaagaggecttacaatgattaccttaaagac
hUPE1A Do aacccatccctgatcaccaagcagatgoctgaccttctacagogoggac

hUPE1E i ctgaagoagabgctagagaggtaccaaaacaacagcoctoccaaacaatgatgac
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333
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342
357
342
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345
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360
336
300
363
330
381
Z94
336
348
357
336
324
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369
363

402
399
364
387
411
383
408
393
387
396
417
411
387
248
414
372
441
345
387
399
408
387
363
402
417
417



hco?
hco3?
hCDh53
hCDae3
hcDdl
hCDE2
hCchl51
hCoo-029
hHAG-2
hHET-1
hHMET-2
hHMET-4
hHNET-5
hMNET-6
hHMET-7
hil-TMP
hROM-1
hsAas
Hum
hTM4-B
hTM4-D
hTM42FZ
hTM42F5
hT3PAN-Z
hUPE1A
hUPE1ER

hCDo
hCD37
hCD53
hCDA3
hCDE1
hCDEZ
hcDl51
hCo-029
hNAG-2
hNET-1
hNET-2
hNET-4
hNET-5
hNET-6
hNET-7
hil-TMP
hROM-1
haAs
Hum
hTM4-E
hTM4-D
hTM48F2
hTM48F5
hTSPAN-2Z
hUPK1A
hUPK1E

* 500 * 520 * 540

ccactatgocgttgaac
goagttoccagctgogc
coagtcatttcbgcag
goaggocagattttaag
cocacgagacgottgac
goaggctcaggtgaag
goageaggagttocac
Jagdgaaagt---gaaaaacaattocaggaagoccataattgtgtptcaagaagagtttaaa
ggcaacgtg--—---————- ggoctocaccaacgoctggagoat cagcsagaccgactocoge
caggaa-————-———-—--——-— gacttcactcaagtgtggaiicaccaccatgaaagggctcaayg
ttacctaga---tatcggtggcttactcatgocttgga ttttﬂtcagagagagtttaag
attgat-----------—--—- ttgcaaaacctcatagEicttcacccaggaatattggcayg
aacaacgtg------—-——- gggoctgaagaacgoctggalicat capccaggctgagacgoga
agt--—-———----————— - goctocgaagtgacapccagagaaatctaaac
ctggac-——-———-—-——-——-—-——"——-—- ttcaaaaacatcatggEictttgEtcagaaaaagttcaag

gaggtgoctgggoactgtcaggocaaaaggctggtggEtgagopEgcaactgaggtacocas

aag-————— - actogggEtgaacpEggaaagaagttttgat
aac-———————-— coctgatgoctgoctagoocgggoctattgEttat gElacagagacagectgeat
tacaacgag---ccagacgactattctacacagtggaslicttggpEcat ggagaagctaaag
gga--—-——-—-—--- gat---tatagaagocatgcagtageicaagapcoaaaatacgttgoat

———————————— gat---gagaggagcoogggocagtggiiccatgEgcagogcagectgags
——————————————————————————— goacgagtggggctaccacttocgaagacacogod

aggggaaaa--—-—ggoc-—-——aatggg-——acactcatcacctttccacttcaacatttccag
accgaccag--—-—ggcoccaggagctgaccocgocctctgggEiccgoegpEcat gattgagcaagaa
cagtggaaa---aacaatggagtocaccaaaacctggdeicaggcpEcatgotccaggacaat
a t

* 560 * 580 * a00
sCthggctagygggo-——————————---— L
ctggoactaccogoaggacEggttccaagtoctcatcoctgagaggtaacggy
ataaatggcacgagtgatpEgggaccagt————-——-—-—--—-—-— Jgo———————==

ggctgctaactacacagatpEgggagaaaatcoccttecatgteg-—————--—-—-
ctoccagcacactgactgetpgtgaccace—————-—-————-——————-—-—-—————
ctgggtcagottctacaacEggacagacaacgctgagoctcatgaatege——-
cagcaacaactcacaggacpEdggcgagacagtgagtggatccogoctcacaggayg
ttggtcaatggagctgctgattggggaaat-——-—------ aat---——————
cgtctcococaactacactgacpEggttcgaggtg————--- tacaac-—------———
cttcaccaactatacggatpgttgaggactcaccctacttcaaa———---—-——-——-
agtagtatatttcactgacpEggttggaaatgaca--——————————----—————
siqgcttttggagoctgatgatgggaacctaaatatttacttcaattgocacagat
gtcactgactacacagacpggtacccagbg———-—---— ctggqgg-—-———-———-—-—-
gttcogaagtgttasace------------- - - - - - - - - - —"\—\———(—\—-~—-~—-"—\————
cggggaggactacogagatgggagcaagaatcagtaccacgactgoagtgoo
atctcaatgatgaggccttaggy-----——-———-———-—-"—-—"—-—-"—-"—"—"———-"—-"————-——
gogocacgggtacaaggatmgagtttggggtccagtgggt cagecageccgttac
cttattcaacctcacaaccctg------———————-—-"—-—"—"—"—"—"—"———————
aattcacaactactcagacEgggaaaatacagattggttcaaagaaaccaaa
gtgaataactacacagatgtttoctggctecttog----—-———==-————=—---—-
gtcaccgattatagagatpEpggacagatactaattattactca-——-——-—-----
gtgcagaactacaccaacEpggagcaccageccctacttectg-————————-

[fe}

) goagtgaacttcacgtcagecttococgggoggoo
E et gt gocaaaaatacacatctgoccttococggactgag

(=g cgtaaatggtccatcagac
tE tgtgg
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453
453
429
432
485
444
462
450
438
444
474
456
438
381
459
399
501
378
438
456
456
432
3596
453
474
474

477
513
4648
483
501
501
522
492
483
495
5la
51la
483
405
513
429
561
408
498
458
507
483
426
471
534
534



hCcD9
hcD37
hCcD53
hCDA&3
hCcD31
hcDsz
hCcD151
hCo-029
hMNAG-2
hMET-1
hNET-2
hNET-4
hNET-5
hMET-8&
hNET-7
hil-THMP
hROM-1
h8AR
Hum
hTM4-E
hTM4-D
hTM45F2
hTM45FS
hTsPAN-Z2
hUPK1A
hUPK1E

hCh2
hcD3?
hCD53
hcDe3
hCchE1
hCDE2
hcDols51
hco-029
hMAG-2
hHET-1
hNET-2
hNET-4
hHMET-5
hHET-&
hHNET-7
hil-TMP
hroOM-1
haag
Hum
hTM4-B
hTM4-D
hTM43FZ2
hTM43F5
hTSPAN-=
hUPE1la
hUPK1E

* 620 * 640 * a6l

___________________________________________________ aagaaccga
___________________________________________________ toagtgote
________________________________________________ cotgaggtoace
O m ggtggccgtgty
——————————————————————————————————————————————————— tttcaacac
___________________________________________________ gocacgody
___________________________________________________ Jgagaacadgt
———————————————————————————————————————————————— Jqagatggactgg
b — aatgcaagtcga
___________________________________________________ gagaacacyg

ctggatcoccggtgaccgggatgtggectgaccggat ccagagocaatgtagaaggecctatac

——————————————————————————————————————————————————— tatcaacaa
——————————————————————————————————————————————————— aaccagagt
———————————————————————————————————————————————— ttcgaaatgaca
——————————————————————————————————————————————————— Jaaaaagga
——————————————————————————————————————————————————— gagcatgge
——————————————————————————————————————————————————— toccgaacag
act---------—-———""""-"—-—-"-"""-————— - —————— coggaggtggtyg
——————————————————————————————————————————————————— aataatgat

* 680 * 700 * 720
———————————— atctcagacatg cocaagaag--—gac--—-—-——————————————
———————————— gtgccctgotog acaacttgteggogaccaacgactocacaato
——————————————— ccagoatot coctocagatogaaaa-—————-———————--—————
———————————— gtooccgact g Lgcattaatgttactgtggge-—————---—-—--—-—
———————————— aagaacaatttg cocctogggoageaac-——————————————————
———————————— taccoctgttoo aagtcaagggggaagag-—-—-—-—————--—-—————
———————————— gtoocagacago gocaagacggtggtggetoetttgtgga-——————
———————————— tatoctgaatta goctgtctagataagocag-———————---—-———
———————————— gtacctgactcg togcttggagttcagtgag--—————————————
————————— gooctttooccoccattg tgcaatgacaacgtcaccaac—————-——-——-——-—-——
———————————— cococagattog tagtgttagagaattoccagga——————-————-—
gagogatgtggogttocattotoo gcactaaagatocogocagaagatgtoatogac
———————————— gttoccgaccgo tgcatggagaactcccag-—-———————-———--——-—
———————————— ccaaatgacac ctggctagetgtgtt------—----------—-
tgtggg-————-- gtgccctacacs tgcatcaggaacacgacagaagttgtcaacacs
—————————————————— aacaadg cgagagoect-—————---————————————————
ctgactgatggggtocctttoctog tgcaaccoccactcaccooggoct—————————
———————————— gattatgattteg actgcaatctgocaag--—--——————————-—-—--——
———————————— gtococtocttage goagagagactgccagcaat-———-——-—-—----——
acgggocacacctacoocaggagt gtaaatccatceggaagtgtgtectgtgac———
———————————— tttoctaagagt gtaaa---cttgaagat----—-—-—------———
———————————— atcoeccccagg gcatgaacgaaactgat--—————-——-—-—-—-—-—-——
—————————————————— gatcgg aggcgocc-——— - - - - - - oo ——————
———————————— gtocaacctacs cafag--—-——----------————————————
ttoooo-—————- tggoooooacty gtogococggacgggaaactteatococootogac
gotgactatcoctggectoegtcas, gtgttatgaacaat---—-—-—-————===—-—=—-—-—-—

Téc

486
528
471
492
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513
537
501
492
504
528
531
492

534

621
417
507
510
51a
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480
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543

513
576
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528
540
546
579
534
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564
591
525
435
588
447
672
447
543
567
S4a
525
444
501
603
585



hCD9
hCcD37
hCD53
hCcDa3
hCcD31
hCcDi32
hCcDl151
hCo-029
hNAG-2
hNET-1
hMET-2
hNET-4
hNET-5
hNET-6
hMNET-7
hil-TME
hROM-1
heAs
Hum
hTM4-B
hTM4-D
hTM43FZ2
hTM45F5S
hTSPAN-Z
hUPK1la
hUPK1E

hCo?
hcD3?
hCD53
hCcDe3
hcoal
hCDE2
hCchl51
hCco-029
hMNAG-2
hHMET-1
hHET-2
hHNET-4
hHNET-5
hHNET-6
hHET-7
hil-TMP
hROM-1
heagz
Hum
hTM4-B
hTM4-D
hTM4SF2
hTM43F5
hTSPAN-Z
hUPE1la
hUPE1E

* 740 * 760 * 780
————————————————————————————————————————————— gtactcgaa------
ctagataaggtgatcttgococoagoteagcaggettggacacctggogoggtccagacac

—————————————————————————————————————————— tgtgggattaat---—-——-
————————————————————————————————————————————— atcatcagc------
———————————— gacaacagcctttetgtgaggaagggottotgogaggocccoggoaac
————————————————————————————————————————————— cagogagac-—-————-—
———————————— agaccatgccaaagctatast-----————-------ggagaa-----—-
———————————— agctgtgggectg-—-————-----—---—-—-—-—-—--cacgcccccggc-—————
————————————————————————————————————————————— acagccaat--—-—-——-
————————————————————— tgtteocaaacaggoccaccaggaagateteagt-——————
actcagtgtggctatgatgccagg-———-———=-=-==-==-=———-—-- caaaaaccagaa-——-—-—--
———————————— ggctgegggegoe-———————----——-—-—-—-—-aacgccaccacg--—-———-—
———————————————————————————————————————————————— aaaagt-----—-
atgtgtggctacaaaactategac-—————--—-——-——————————— aaggagogt--—-————
—————— tgcctgocaaaaccgtctttocagactocctacgeccacccectgttogat-—-————
———————————————————————————————————————————————— agocag-———-——
—————————————————————————————————————————— tgtaatggcage-—-—-—-—-
————————————————————————————————————————————— ggacgogat--—-———-
———————————— tgtactccacag-—-—-—-—-—-------—--—---—-—agagatgcagac------
———————————— tgtaatccccaggatctacacaatctgactgtggocogocaco——-—-—-——
——————————————————————————————————————————————————— gag-——--——
“““““““““““““““““““““““““““““ gaggaggge------
————————————————————————————————————————————— cttaaagaa------

—————————————————————————————————————————— gtggagggtpgectatgay
————————————————————— ttcaacgagaaggcgatocataaggagggc gtggadg
————————————————————————————————— aacctocttcaaggaggacpEsccaccad
aggacccagagtggocaaccaccctgaggactggocct g gt accaggagggoEsicat ggag
—————————————————— catgcococtocaacatctacaaggtggagggoggopEecatcace
_________________________________ caagtttacaaagagaccEetatttot
————————————————————————————————— acctggtggaaggcgocygEsictacgay
—————— gaaacctgcocaccaagcaaaaggotcacgaccaaaaagtagagggtpEscttcaat
_________________________________ gacctttatcaagagggt gggaay
__________________ gttgaccagocagattgtaatctacacgasaggopstgtgoca
————————————————————————————————— cocttbgtggagaacggac tatgaa
_________________________________ gaccactcgtgctogocapstgotoca
—————————————————— ttcagtgtgcaggatgtcatctacgtgoggggopEscaccaac
_____________________________________________ ctcaatgtggttoce
——————————————— cooccgacaaccoaaccaaaacchoctgggcoccaagggpEecocatgayg
————————————————————————————————— agocococcacatgoccagatyg ggagaa
—————————————————— ctggeocacccttocgacchctatgot gaggag gaggct
_____________________ gtgtctocaaacgtcatoccaccagaagggc ttccat
_________________________________ aaagtaaacaatgaaggt tttata
————————————————————————————————— aaagttaaccagaagggt tatgat
_____________________________________________ cctogegtggtocce
_________________________________ cttcttagacacaagaatpEscatcgat
———————————— tgcogoctggggcacatggactacctgttcaccaagggepscttocgaa
————————————————————————————————— cotctocaacctggaggot aaacta
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540
549
594
588
561
549
552
597
627
549
441
621

720
453
555
57a
570
567

504
612
594

549
696
51la
573
576
654
630
588
576
606
624
669
57a
4648
663
462
765
480
597
615
597
504
459
531
660
621



hco?
hco3?
hCDh53
hCDae3
hcDdl
hCDE2
hCchl51
hCoo-029
hHAG-2
hHET-1
hHMET-2
hHMET-4
hHNET-5
hMNET-6
hHMET-7
hil-TMP
hROM-1
hsAas
Hum
hTM4-B
hTM4-D
hTM42FZ
hTM42F5
hT3PAN-Z
hUPE1A
hUPE1ER

hCDo
hCD37
hCD53
hCDA3
hCDE1
hCDEZ
hcDl51
hCo-029
hNAG-2
hNET-1
hNET-2
hNET-4
hNET-5
hNET-6
hNET-7
hil-TMP
hROM-1
haAs
Hum
hTM4-E
hTM4-D
hTM48F2
hTM48F5
hTSPAN-2Z
hUPK1A
hUPK1E

* 360 * 330 * 200

goca caaagaggtct cgacaat-————-——--- gaattccacatcapEcggcgcagEgggc
ggcc ccagaagtggc goacaac-———————-— aaccttatttcocamagtagggecamttgc
aaagcaagactgtggtp@gtcattce-———-—--- aatttcctgtatapcggaatcapgcacc
aagaptagggggctggopgaggaaa-————————— aatgtgctggtggplagoctgcagoagac
aagapcgatgacctetgetocggyg-——————-—- aagectgtaccteapcggcattgotgoc
aaggEgcaggcgtggoEgcaggag-————————— aacctgggcatcapmcctocggogEgggc
aagtpEpggagaccttcagccaggag-————————— cacctgagggtcaptggagct gEgggyg
ttocaplasaagacttotpgggcaaaa-——-————-—---- aatttgattatagptattggaamatca
acggEgaaggtgtggogtcaggag-———————-—-— aacctgctggotgplaggcatctgt gayg
cagcoEtttgtatgacapccgaact—-———————-—- aatgcagtcacoqEgggtggtgEggca
aaaamgtattccttttp@Egagaggaaccaaa-——-caactgecaggtgopgaggttt cEggga
cagtptgagaagtggtpgdgcaggac-————-——-——---—- aatttaaccategptgctggtagtttc
aaggEgaagatgtggtgegatgac-——————-—-— aataagcacgtgcpEaggcacgdgEggad
atcapaggagaatatgctggagag--—-—-——-—---- gttttgagatttgEptgotggcagtggc
gocogEgatcatctggtp@eatggac——————--- aactacaccatcapmggcagggcaEcctc
tggaatctgaccctectp@ctcc——-——-—-—-—-—----- atcctgctggtecgmaggaggaaEccag
gtgcpgctggagcactggcaggacttggocaggcacactgggtagcapgctggot guocaca
aagtpgtcttaagecattocagacgaa-—————-—- gocctgaaaatecpagaggagtgEt gga
ctag gtgaagaagcﬂacaagaa ————————— atcatgatgcatgEgatctgggocgea
aaacpmcctasaaatcaccaagact-——————--—- cagaqcttcacecopgagtgggagctct
aaggEgatgaccattagagagtca--—————--—- gqaaatgggagtoegptgocaggaamttac
ctgg@gaactagtttecagggagact-——————-—- aacatgggaatcapgcgotggagEggcd
tggaatgtgacgctotgctog-——-—-—-————-——-—- ctgctggtggcogocctoctgooEggay
gaaaptgagaccataagcagtgtt————-——-- aagctccagcoctocaptggaattgEcggt
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Appendix I

Amino Acid ClustalW Alignment
of Tetraspanin Family Members

Previously reported conserved amino acid residues (Section 1.5),
are highlighted in red in the alignment (Hemler ef al., 1996; Maecker et al., 1997).
Other conserved motifs are highlighted in green.
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