
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
Accession

Characterisation

29Fa Drosophila
melanogaster

AF274011 Todres et al., 2000

29Fb Drosophila
melanogaster

AF274012 Todres et al., 2000

3A Drosophila
melanogaster

AF274013 Todres et al., 2000

42Ea Drosophila
melanogaster

AF274014 Todres et al., 2000

42Eb Drosophila
melanogaster

AF274015 Todres et al., 2000

42Ec Drosophila
melanogaster

AF274016 Todres et al., 2000

42Eg Drosophila
melanogaster

AF274017 Todres et al., 2000

42Ei Drosophila
melanogaster

AF274018 Todres et al., 2000

42El Drosophila
melanogaster

AF274019 Todres et al., 2000

97E Drosophila
melanogaster

AF274020 Todres et al., 2000

CG8666 Drosophila
melanogaster

AE003670 Adams et al., 2000

CG9033 Drosophila
melanogaster

AE003826 Adams et al., 2000

A15
(TALLA-1)

Mus musculus
(Mouse)

AF052492 Hosokawa et al., 1999

B0563.2 Caenorhabditis
elegans

U28740 Waterston, 1998

C14A11.1 Caenorhabditis
elegans

U97592 Waterston, 1998

CD9 Bos taurus (Cattle) M81720 Martin-Alonso et al., 1992
CD9 Felis catus (Cat) L35275 Willett & Neil, 1995
CD9 Gallus gallus

(Chicken)
AB032767 Kobayashi & Mekada, 1999

CD9
(MRP-1/ DRAP27)

Homo sapien
(Human)

L34068 Miyake et al., 1991

CD9 Mus musculus
(Mouse)

L08115 Rubinstein et al., 1993

CD9 Rattus norvegicus
(Rat)

X76489 Kaprielian et al., 1995

CD37 Homo sapien
(Human)

NM_001774 Tomlinson & Wright, 1996

CD37 Mus musculus
(Mouse)

U18372 Tomlinson & Wright, 1996

CD37
(MRC OX-44)

Rattus norvegicus
(Rat)

X53517 Bellacosa et al., 1991

CD53 Homo sapien
(Human)

M60871 Amiot, 1990

CD53 Mus musculus
(Mouse)

X97227 Wright et al., 1993



TM4SF Member Organism GenBank
Accession

Characterisation

CD53 Rattus norvegicus
(Rat)

NM_012523  Bellacosa et al., 1991; Gulko et
al., 1998; Griffiths et al., 1999;

Wilder et al., 1999
CD63 Bos taurus (Cattle) AJ012589 Brooke et al., 1999
CD63
(ME491/ Pltgp40)

Homo sapien
(Human)

NM_001780 Hotta et al., 1992; Hotta et al.,
1988; Hotta et al., 1989; Rapp et

al., 1990; Ross et al., 1985;
Metzelaar et al., 1991; Horejsi &
Vlcek, 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

(Mouse)
NM_007653 Miyamoto et al., 1994

CD63 Oryctolagus
cuniculus
(Rabbit)

D21264 Sohma et al., 1994

CD63 Rattus norvegicus
(Rat)

NM_017125 Nishikata et al., 1992

CD81 Chlorocebus
aethiops

(African green
monkey)

AF116599 Levy & Kuo, 1998

CD81 Pan troglodytes
(Chimp)

AF116600 Levy & Kuo, 1998

CD81 Saguinus oedipus
(Tamarind)

AJ250197 Meola et al., 2000

CD81
(TAPA-1/ M38/ S5.7)

Homo sapien
(Human)

NM_004356 Takahashi et al., 1990

CD81 Rattus norvegicus
(Rat)

NM_013087 Geisert et al., 1991; Geisert et al.,
1996; Irwin & Geisert, 1993

CD82
(KAI-1/R2/C33/ IA4/
4F9)

Homo sapien
(Human)

S48196 Imai et al., 1992

CD82 Mus musculus
(Mouse)

D14883 Nagira et al., 1994

CD151
(Peta-3)

Cercopithecus
aethiops (African

green monkey)

AF275666 Shanmukhappa & Kapil, 2000

CD151 Homo sapien
(Human)

D29963 Fitter et al., 1995

CD151 Mus musculus
(Mouse)

U89772 Fitter et al., 1998

CD151 Macaca mulatta
(Rhesus Monkey)

AF275665 Shanmukhappa & Kapil, 2000



TM4SF Member Organism GenBank
Accession

Discovery / Gene
Characterisation

CO-029
(TM4SF3)

Homo sapien
(Human)

M35252 Szala et al., 1990

D6.1A Rattus norvegicus
(Rat)

Y13275 Claas et al., 1998

D76 Manduca sexta
(Tobacco

hornworm)

AF274022 Todres et al., 2000

D107 Manduca sexta
(Tobacco

hornworm)

AF274021 Todres et al., 2000

E118 Manduca sexta
(Tobacco

hornworm)

AF274023 Todres et al., 2000

F139 Apis mellifera
(Honeybee)

AF274024 Todres et al., 2000

F53B6 Caenorhabditis
elegans

Z81086 Consortium, 1998

GH07 Drosophila
melanogaster

AF220042 Page-McCaw et al., 1999

il-TMP
(TM4SF4)

Homo sapien
(Human)

U31449 Wice & Gordon, 1995

L6 Mus musculus
(Mouse)

L15443 Marken et al., 1994

LBL Drosophila
melanogaster

U49081 Kopczynski et al., 1996

LD16 Drosophila
melanogaster

AF220043 Page-McCaw et al., 1999

LD29 Drosophila
melanogaster

AF220044 Page-McCaw et al., 1999

M6 Drosophila
melanogaster

AF253528 Werner et al., 2001

M6B Mus musculus
(Mouse)

AF254869 Werner et al., 2001

NET-1
(TSPAN-1)

Homo sapien
(Human)

AF065388 Serru et al., 2000

NET-2 Homo sapien
(Human)

NM_012338 Serru et al., 2000; Berditchevski,
2001

NET-4
(TM4SF9/TSPAN-5)

Homo sapien
(Human)

AF065389 Serru et al., 2000

NET-5 Homo sapien
(Human)

NM_006675 Serru et al., 2000; Berditchevski,
2001

NET-6 Homo sapien
(Human)

NM_014399 Serru et al., 2000; Berditchevski,
2001

NET-7 Homo sapien
(Human)

AF120266 Serru et al., 2000

PRPH
(RDS)

Felis catus (Cat) M94047 Gorin et al., 1993

PRPH1 Gallus gallus
(Chicken)

AF031238 Weng et al., 1998

PRPH2 Gallus gallus
(Chicken)

AF031239 Weng et al., 1998

PRPH Canis familiaris
(Dog)

U36577 Moghrabi et al., 1995



TM4SF Member Organism GenBank
Accession

Discovery / Gene
Characterisation

PRPH2 Mus musculus
(Mouse)

NM_008938 Travis et al., 1989; Ma et al., 1995

PRPH Rattus norvegicus
(Rat)

NM_013021 Begy & Bridges, 1990

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

(Human)
NM_000327 Bascom et al., 1992; Bascom et

al., 1993; Courseaux et al., 1996;
Wang et al., 2001

ROM-1 Mus musculus
(Mouse)

NM_009073 Bascom et al., 1993

SAS Canis familiaris
(Dog)

AJ388529 Pichon et al., 2000

SAS Homo sapien
(Human)

U81031 Elkahloun et al., 1997; Meltzer et
al., 1991; Jankowski et al., 1995

Sh23 Schistosoma
haematobium

U23771 Inal & Bickle, 1995

Sj25 Schistosoma
japonicum

U77941 Fan et al., 1997

Sj23 Schistosoma
japonicum

M63706 Davern et al., 1991

SM23 Schistosoma
mansoni

L34755 Reynolds et al., 1992; Lee et al.,
1995

TE736 Schistosoma
japonicum

AF036955 Fan et al., 1997; Fan & Brindley,
1998

TM4SF Gallus gallus
(Chicken)

AF206661 Perron & Bixby, 1999

TM4-A
(TSPAN-3)

Homo sapien
(Human)

AF133423 Puls et al., 1999

Tm4-A Mus musculus
(Mouse)

NM_019793 Puls et al., 1999

TM4-B Homo sapien
(Human)

AF133424 Puls et al., 1999

TM4-D
(TSPAN-
6/TM4SF6/T245)

Homo sapien
(Human)

AF133426 Puls et al., 1999

TM4SF2 Homo sapien
(Human)

NM_004615 Li et al., 1993b; Emi et al., 1993;
Virtaneva et al., 1994; Takagi et

al., 1995; Serru et al., 1999; Zemni
et al., 2000; Castellvi-Bel & Mila,

2001; Berditchevski, 2001 
TM4SF5
(L6H)

Homo sapien
(Human)

AF027204 Muller-Pillasch et al., 1998

Tm4sf6 Mus musculus
(Mouse)

NM_019656 Todd et al., 1998

TM4SF7
(NAG-2)

Homo sapien
(Human)

NM_003271 Tachibana et al., 1997; Todd et al.,
1998; Serru et al., 1999;

Berditchevski, 2001



TM4SF Member Organism GenBank
Accession

Discovery / Gene
Characterisation

TSPAN2 Homo sapien
(Human)

AF054839 Todd et al., 1998

Tspan2 Rattus norvegicus
(Rat)

AJ271442 Birling et al., 1999

Tspan5 Mus musculus
(Mouse)

AF121344 Todd et al., 1998

UPK1A Bos taurus (Cattle) Z29378 Yu et al., 1994
UPK1A Homo sapien

(Human)
NM_007000 Lobban et al., 1998

UPK1A Sus scrofa (Pig) AF178940 Kwon et al., 1999
UPK1B Bos taurus (Cattle) Z29378 Yu et al., 1994
UPK1B Homo sapien

(Human)
AF042331 Finch et al., 1999; Lobban et al.,

1998; Yu et al., 1994
UPK1B Mustela vison

(Mink)
M64428 Kallin et al., 1991

UPK1B Mus musculus
(Mouse)

AF073956 Webb et al., 1999

UPK1B Oryctolagus
cuniculus (Rabbit)

AF178936 Cho et al., 1999

UPK1B (5’ end) Xenopus laevis BF024799 Clifton et al., 1999
UPK1B (3’ end) Xenopus laevis BE507089 Clifton et al., 1999



Appendix B

BAMBE Tree Data of UPKIB Homologues



Probability Scores

***** Posterior probabilities of clades in most probable tree topology *****
                   Parent   Parent
                   Branch   Branch
     Count  Prob.  Mean     SD       Tree topology
     49999  1.000  0.000000 0.000000 {1,2,3,4,5,6,7}
     49999  1.000  0.027853 0.009104 {1,2,3,4,5,6}
     49999  1.000  0.293813 0.033462 {1,2,3,4,5}
     35963  0.719  0.021890 0.010045 {1,4,5}
     23642  0.473  0.008178 0.004235 {1,5}
     18656  0.373  0.015419 0.010278 {2,3}
     49999  1.000  0.042858 0.008763 {1}
     49999  1.000  0.048302 0.020992 {2}
     49999  1.000  0.022272 0.010764 {3}
     49999  1.000  0.046947 0.009752 {4}
     49999  1.000  0.029427 0.007474 {5}
     49999  1.000  0.053668 0.017857 {6}
     49999  1.000  0.027853 0.009104 {7}

Newick Tree Format 

************* Most probable tree in newick format *************

(((((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

***** 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  1.000  0.734877 0.084533 {15}
     10000  1.000  0.141255 0.096207 {16}
     10000  1.000  1.571227 0.164654 {17}
     10000  1.000  0.352410 0.090382 {18}
     10000  1.000  0.637405 0.089315 {19}
     10000  1.000  0.898564 0.098494 {20}
     10000  1.000  0.253762 0.041038 {21}
     10000  1.000  0.306964 0.038898 {22}
     10000  1.000  0.765808 0.108245 {23}
     10000  1.000  0.594299 0.063803 {24}
     10000  1.000  0.637274 0.083918 {25}
     10000  1.000  0.624761 0.088118 {26}

Newick Tree Format

************* Most probable tree in newick format *************

(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

***** 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 0.212337 0.082485 {51,53,54,58} 
15000 1.000 0.361971 0.093005 {51,53,54} 
15000 1.000 0.113876 0.025388 {51,54}
9585 0.639 0.137191 0.047881 {34,35,36,56,64,65,66,67,68,69,73,74,90} 
7677 0.512 0.126314 0.052537 {34,35,36,64,65,66,67,68,69,73,74} 
14837 0.989 0.138850 0.050325 {34,67,68,69} 
4918 0.328 0.079446 0.044313 {34,68,69} 
606 0.040 0.091540 0.037113 {34,68} 
6148 0.410 0.181870 0.054530 {35,36,64,65,66,73,74} 
3363 0.224 0.111246 0.051034 {35,36,65,66,73} 
15000 1.000 1.370471 0.243455 {35,36} 
12925 0.862 0.116120 0.046520 {65,66,73} 
14446 0.963 0.135356 0.047023 {65,66} 
7070 0.471 0.066330 0.035193 {64,74} 
11558 0.771 0.103007 0.043314 {56,90} 
12216 0.814 0.059494 0.031665 {14,15,16,17,18,61,62,71,72,88,89} 
15000 1.000 0.475146 0.059704 {14,15,16,17,18} 
14751 0.983 0.044087 0.015471 {14,15,17} 
15000 1.000 0.018813 0.006944 {15,17} 
15000 1.000 0.070274 0.019231 {16,18} 
14678 0.979 0.109707 0.042264 {61,62,71,72,88,89} 
13503 0.900 0.119504 0.045261 {61,62,71,88,89} 
5919 0.395 0.076532 0.039525 {61,62,88} 
15000 1.000 0.298817 0.062474 {62,88} 
15000 1.000 0.180167 0.063541 {71,89} 
14189 0.946 0.134095 0.051657
{2,3,4,5,6,7,8,9,10,11,12,13,19,20,21,22,23,24,25,26,27,28,29,30,31,37,38,39,40,41
,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 0.140631 0.050551 {2,3,4,5,6,7,19,20,21,22,23,30,31,78,93,95} 
11928 0.795 0.123928 0.054225 {2,3,4,5,6,7,19,20,21,22,23,30,31,93,95} 
15000 1.000 0.268388 0.053640 {2,3,4,5,6,7,19,20,21,22,23,93,95} 
14605 0.974 0.102526 0.037793 {2,3,4,5,6,7,93,95} 
15000 1.000 0.157685 0.035124 {2,3,4,5,6,7} 
15000 1.000 0.116443 0.028669 {2,3,5,6,7} 
14938 0.996 0.031106 0.010262 {3,5,6,7} 
2026 0.135 0.015314 0.006819 {5,6,7} 
15000 1.000 0.082498 0.012083 {6,7}
15000 1.000 0.533018 0.053615 {93,95} 
15000 1.000 0.345737 0.045289 {19,20,21,22,23} 
14609 0.974 0.053354 0.017763 {19,20,21,23} 
14568 0.971 0.012854 0.005353 {19,20,21} 
15000 1.000 0.013831 0.004514 {20,21} 
15000 1.000 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 1.000 0.129484 0.040998 {8,9,10,11,12,13,24,25,76,80} 
15000 1.000 0.256575 0.047244 {8,9,10,24,25} 
15000 1.000 0.576871 0.057862 {8,9,10} 
15000 1.000 0.129976 0.026514 {9,10} 
15000 1.000 0.209422 0.044854 {24,25}
15000 1.000 0.218609 0.052088 {11,12,13,76,80} 
15000 1.000 0.333246 0.042972 {11,12,13} 
15000 1.000 0.062673 0.016749 {12,13} 
15000 1.000 0.223661 0.044098 {76,80} 
2505 0.167 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 0.604965 0.058302 {26,27,28,29} 
14862 0.991 0.048440 0.019933 {26,27,29} 
15000 1.000 0.028437 0.006168 {26,29} 
8588 0.573 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 0.321138 0.110191 {37,38,39,40,41,42,43,44,45,46,47,48,52,55} 
15000 1.000 0.780852 0.103868 {37,38,39,40,41,42,43,44,45,46,47,48} 
14602 0.973 0.135435 0.049592 {37,38,40,41,42,43,44,45,46,47,48} 
15000 1.000 0.124108 0.026160 {37,38,40,41,42,45} 
15000 1.000 0.069957 0.016833 {37,38,40,41,42} 
15000 1.000 0.138748 0.016993 {37,40,41,42} 
14567 0.971 0.019118 0.007115 {37,40} 
15000 1.000 0.064537 0.010039 {41,42} 
15000 1.000 0.199380 0.036719 {43,44,46,47,48} 
15000 1.000 0.174931 0.029751 {43,44} 
15000 1.000 0.763093 0.052466 {46,47,48} 
8135 0.542 0.019524 0.010557 {46,47} 
15000 1.000 0.372881 0.092093 {52,55} 
15000 1.000 0.255072 0.074850 {63,79,82,94} 
14215 0.948 0.144195 0.055940 {63,82} 
15000 1.000 0.544552 0.056468 {79,94} 
14952 0.997 0.188885 0.062526 {60,77,84,96,97,98,99,100,101,102,103,104,105}
7219 0.481 0.112852 0.053376 {60,77,84} 
15000 1.000 0.216308 0.061556 {77,84} 
15000 1.000 0.765699 0.093987 {96,97,98,99,100,101,102,103,104,105} 
15000 1.000 0.277420 0.064312 {96,99,100,101,102,103,104,105} 
15000 1.000 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 1.000 1.012013 0.257094 {36} 
15000 1.000 0.029831 0.006484 {37} 
15000 1.000 0.072817 0.012715 {38} 
15000 1.000 0.226437 0.051887 {39} 
15000 1.000 0.025264 0.005443 {40} 
15000 1.000 0.020017 0.005442 {41} 
15000 1.000 0.029042 0.005031 {42} 
15000 1.000 0.019450 0.007456 {43} 
15000 1.000 0.050416 0.008312 {44} 
15000 1.000 0.176275 0.019672 {45} 
15000 1.000 0.075882 0.009392 {46} 
15000 1.000 0.055528 0.011968 {47} 
15000 1.000 0.071634 0.013844 {48} 
15000 1.000 0.012916 0.010750 {49} 
15000 1.000 0.055560 0.017975 {50} 
15000 1.000 0.059147 0.009307 {51} 
15000 1.000 0.518629 0.062503 {52} 
15000 1.000 0.047707 0.022872 {53} 
15000 1.000 0.051468 0.008637 {54} 
15000 1.000 0.503456 0.071018 {55} 
15000 1.000 0.522224 0.053113 {56} 
15000 1.000 0.513874 0.055398 {57} 
15000 1.000 1.123723 0.122881 {58} 
15000 1.000 1.230378 0.140262 {59} 
15000 1.000 0.477910 0.077983 {60} 
15000 1.000 0.599741 0.062845 {61} 
15000 1.000 0.653405 0.061809 {62} 
15000 1.000 0.619907 0.070634 {63} 
15000 1.000 0.354467 0.044036 {64} 
15000 1.000 0.324985 0.048688 {65} 
15000 1.000 0.450739 0.063098 {66} 
15000 1.000 0.730437 0.094362 {67} 
15000 1.000 0.810403 0.101741 {68} 
15000 1.000 0.496793 0.072488 {69} 
15000 1.000 0.482235 0.082907 {70} 
15000 1.000 0.734604 0.048321 {71} 
15000 1.000 0.582444 0.064821 {72} 
15000 1.000 0.504268 0.065392 {73} 
15000 1.000 0.493856 0.063971 {74} 
15000 1.000 0.648753 0.092913 {75} 
15000 1.000 0.327027 0.031054 {76} 
15000 1.000 0.369007 0.071312 {77} 
15000 1.000 0.894659 0.100229 {78} 
15000 1.000 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

************* Most probable tree in newick format *************
(((((((((((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):0.140631,(((((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





Appendix F

Nucleotide ClustalW Alignment
of UPKIB Homologues







Appendix G

Amino Acid ClustalW Alignment of
Human Tetraspanins











Appendix H

Nucleotide ClustalW Alignment of
Human Tetraspanins























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 et al., 1996; Maecker et al., 1997).

Other conserved motifs are highlighted in green.
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