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, bbFADD Hd a He a , bbFADD
: FADD; ;
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(Death-inducing signaling
, capase (2.2l complex, DIC) , capase-8
c (4] capass, capase-3,
( Tumor necrosis factor, (6. 131 TNFR1 ,
TNF) , TINFR1 DD TRADD (TNF recepior
(Death domain, DD) , 1l-as®ciated death domain) DD ,
(=] TRADD FADD RIP (Recepbor in-
Fas (Fasaswciated death  teracting protein) ! | FADD,
damain protein, FADD) Fad (Fas ligand) N- Fad
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, FADD ) ,
I DD C DD, ,
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(Cephalochordata) , 1 PCR
[18] Tab. 1 Sequence of primers used for PCR amplification
FADD (bbFADD) dDNA \ (5'—3') Sequence Remark
ane
DNA , FADD
F1 AGTTTCTGTGCTCCGACTTCATC  Nested PCR
bbFADD , Hd. a
R1 TCTTCGTTCCTGTCGCTCCAC Nested PCR
FADD
' F2 GAAGAGCGGGACAAGTTGAGGT  Nested PCR
’ R2 CGTGAATAGTCCTCGGAGATGC  Nested PCR
CTAATACGACTCACTATAGGGCA- RACE-PCR
UM -iong
1 AGCAGTGGTA TCAACGCA GAGT
RACE-FCR
UMM -Short CTAATACGACTCACTA TA GGGC
1.1 , 3—4 an,
RACE-PCR5'
, 5R1 GTCTTCTCTCTTCTCCGTCCGCA
fe.a 5R2 TCAAACCTCAACTTGTCCCGCTCT RACE-FCR &
10% FBS ( Invitrogen) Dulbecco’ sModi-
fied Eagle’ sMedium (DMEM; Invitrogen) - AGAACAACTTGGGCA GGAACTG- RACE-PCR 3
5% QO, 37 &«
- TTCTGTGGA GCGACA G- RACE-PCR 3'
1.2 RNA DNA RNA CAACGAAG
DNA Trizol (' Invitrogen)
) ) APL GTAATACGACTCACTA TAGGGC
Wizard Genamic DNA ( Pramega)
AP2 ACTATA GGGCACGCGTGGT
1.3 FADD .
(GerBark - AAH00334) 5W1 GGTCTTCTCTCTTCTCCGTCCGCA
(B ranchiostana floridae) (ht- BV 2 ACCTCAACTTGTCCCGCTCTTCCA >
tp: //gename. jgipd. org/Brafl1/Brafll. hame himl )
AGAACAACTTGGGCA GRAACTG 3
) FADD scaffold, w1 o«
GENESCAN ( http //genes mit. edu/ a2 TTCTGTGGA GCCGA CA GGAA CCA - 3
GENSCAN. himl) AG
FADD ORE-F S::?:CGSCATGGGCGA(%CGGAA-
1.4 9MART RACE PCR bbFADD dNA
GGTACCTTGGTTGTTCCAGGA TG
MMART DNA Synthesis Kit (Clontech) ORFR  ATc
, RNA dDNA
, FADD Prim- bbFADD dDNA
er Pranier 5.0 RACE-PCR 5R1 5R2 3R1
(F1 F2), 3R2 ( 1), Tm > 64 bbFADD
(R1 R2) ( 1), PCR dDNA 5’ MART
bbFADD dNA PCR dDNA , BR1 URM
MART DNA , F1 R1 PCR 194  5min; 94
PCR 194  5min; 94 30566 30s 72 90s7 ;94  30s 64
30560 30s 72 90s 35 ;72 10min 30572 90s 28 ;72 10 min
PCR (1M L), F2 R2 PCR (1pL), UM 5R2
PCR 194 PCR 194 5min;
5min; 94 30s 62 30s 72 90s 35 ; 94 30s64 30572 90s7 ;94 30s
72  10min 62 30s 72 90s 28 ;72 10min
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bbFADD d©NA 3’

MART DNA , URM 3R1
PCR 194  5min; 94
305,64 30s 72 90s 7 ;94 30s 62
30s 72 90s 28 ;72 10min
PCR (1yL), UM  3R2
PCR 194 5min;
94 30566 30s72 90s7 ;94 30s
64 30572 1min20s28 ;72 10min
1.5 bbFADD
bbFADD dNA 5V1
5W2 3w1  3aw2 ( 1), Universal Gename
W alker™ Kit (Clontech) bbFADD
DNA APL AP2 ( 1)
2

FADD

1.6 NCB |

(National Center for Biotechnology Information)
BLAST (http: / Amww. nc-

bi. nim. nih. gov/BLAST/) bbFADD dDNA

ExPASy Proteamics Server

/ /ca expasgy. org/)

Pfam

Pfan /)

( http:

( htip: / Amw. sanger. ac. uk/Softvare/
FADD
GerB ank ,
( 2 FADD
ClustaW 1.83 ( http: / Awwv. ebi. ac. uk/Tools/ clust

aw/index. hml) M atGet 2.0 (M atrix
Global A lignment Tool)
ME®& 3.1 (Neigh-
bor joining, NJ)
GenBank

Tab. 2 GerBank accession numbersof FADD squences used for phylogenetic tree construction and hamology analysis

FJecies Gene GerBank GerBank accession numbers
Hamo sapiens hsFADD NP_003815
M usmusculus mmFADD NP_034305
Sus scrofa ssFADD NP_001026967
B os taurus btFADD NP_001007817
Gallus gallus ggFADD XP_421073
Xenopus laevis xIFADD NP_001089017
Ictalurus punctatus ipFADD AA SB4609
Oryzias latipes olFADD NP_001098257
Paracentrotus lividus plFADD ABQ51094
Strongylocentrotus purpuratus spFADD XP_791975
1.7
ORF-F ORFR( 1) bbFADD )
, 5' Nhe Hed a
, 3 Kpn , 10 mL
N he ; )
Kpn pEGFPN3 MCS , , )
pPEGFPN3-bbFADD , 500 r/min 10min, ,
20—24h, 2x10 Hea MBS : 70 %
, 70% —80% , -20 24h 500 r/min 15min,
L ipofectamine™ 2000 ( Invitrogen) mBS RN asA 100
, pEGFPN3 pEGFPN3- W g/mL,37 30min (Pro-
bbFADD Hd a 24h, pidium iodide, PI) 50U g/mL,
30min 300

1.8 : 24h
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DNA Hd a , )
500 r/min 10min, ,BS ,
TES (10 mmol/L TrisCl, 1 mmol/L EDTA, 2
pH8.0, 1% DY), K 504 g/ 2.1 DbbFADD dDNA DNA
mL, 37 2—2.5h,
, (25 24 1), FADD
(24 1) , 2.5 scaffold 430
, - 20 DNA, 12000 r/min 10min, bbFADD DNA ( GerBank
70% , BU333170) 1239 bp,
, RNass A 5@ g/mL, 37 217 , 3
30min  1.5% , AA)  bbFADD 12—95*

41

61

81

101

121

141

161

201

CACGAACAAAAAACACCCCTATGCTACTA
GTGGTCTTTACCAATCCCACTATCCTTTGTGAAACCAGGAAGTGAAACAAGATGCGATTT
GGTACGTTGACGTAAGTGCGGGGGTTTTCCAACATTTTCTCAAAGAAACACACGCAAAAA
ATGGGCGACACGGAACAACGTAGGAGCATCGAATTCAAGAAATGCCTCAACGAGATAGGC
M G D T E Q R R S8 I E F K K €C L N E 1 G
AAGAAGCTAACAGACGAGCAGCTGGAATCCTTGAAGTTTCTGTGCTCCGACTTCATCGGT
K K L T D E Q L E S L K F L € S8 D F 1 G
AGAAAGCGGCAGGAAGAAATCACCAGGCCCCTGCAGCTGTTCCAGGCCCTGGAAGAGCGG
R K R Q E E I T R P L Q L F Q A L E E R
GACAAGTTGAGGTTTGACAACACCGGCTTCCTGAAGGAGATCTTGCGGACGGAGAAGAGA
D K L R F D N T G F L K E I L R T E K R
GAAGACCTGGTGAAAGACATCGAGACCTTTGAAGCCCATCTACAGCACTTGTGTACCGAC
E D L Vv K D1 E T F E A H L Q H L C T D
TCCAACCCGACACAGACTAGCGGGCGTCTCACGGCTAGAGGAGGTCCCCAAAGACAGACA
S NP T Q T S G R L T A R G G P Q R QT
TCTGTGCCCCAAGATGCTCGTTGGCGGGAGCTTTTCGATATTGTTGAGAACAACTTGGGC
S v P Q D A R W R E L F D I V E N N L G
AGGAACTGGCGCCAGCTGGCCCGCAAGCTTCAGCTTTCAGAAACAGACATTGAGTGCATC
R N W R QL A R KL QL S E T D I E C 1
TCCGAGGACTATTCACGTAGGCTGCGCGAACAGGGTCGACAGGCGCTACTTCTGTGGAGC
S E D Y S R R L R E Q G R Q A L L L W 8§
GACAGGAACGAAGACGCCCGTTACACAGACCTGGTCACCGCGCTCCGCAGGTGTCAGCTG
D R N E D A R Y T D L V T A L R R C Q L
AACGACATCGGAGACCAGCTGGAGAGGAAGATTGCATCCTGGAACAACCAATAATCACGG
N D I 6 D Q L E R K I A § W N N Q *
CTCTTGTACACATTCAGTAGCTTTTGAACCAGTGCCTTTTATGTTAAAGCATTTATTAGC
CCAAGTTTGCTATAGCTGGCTTTTATACCTACAGAGCAACAGTGACCGAGTCAAACCTGT
ACATGCCATTAGTGCTGTGTACTGGTTCGCTGGAACTAGTTCTGGACTTGTAAAAATGTT

29

89

149

209

269

329

389

449

509

569

629

689

749

809

869

929
989

TAGGTTCAAGTAAAAAAAAAAACTGAACATCTGGAATTATTGCAAAATGAAGAAAACATT 1049
GCCATTGGGCATCCTCAATTGTGGCGTTTTGCCCAGACGTGCCCTGCAAACACACCTTGC 1109
TTCAAAACTCTGGGAGTGCGGTTTTTTAAGTCCAGCCCTGAACCTAAACCTCTGGACTTG 1169
AAGTCAGACCTGGACCTGGGTTTAGGTACACAGCATTAGGCAGAATAAATGAGTTCTTAC 1226

CTCAAATCTC

1 bbFADD DNA (GerBank accession No. BJU333170)

Fig 1 The nucleotide and predicted anino acid sequences of bbFADD dDNA (GerBank accession No. BU333170) are shown

DED , DD

(%) ,

The nomal and double lines under the anino acid sequence indicate the regions of the DED and DD damains, regectively. ( *)

indicate the stop codon. The polyadenylation signal is boxed
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286 341 Human.FADD Ensemb! Transcr ID ENSTO0000301838
O e (3014 bp)
2387 P
286 332 Mouse.FADD.Ensembl Transcr ID ENSMUSTG0000033394
- N (1861 bp)
1243
278 278 hicken.FADD.Ensemb! Transcr 1D ENSGALT00000012340
-__‘“‘"F__ (1 341 b
p)
785
289 278
Frog.FADD.Ensembl Transcr |0 ENSXETT00000008273
2004
295 296 Tetraodon FADD De novo prediction
[ | (1097 bp)
506
301 278 pedaka.FADD.Ensembl Transcr ID ENSORLTO0000000303
I
(9876 bp)
9297
301 251 :5 Medaka.FADD,Ensemb! Transcr ID ENSORLT000000!
9297 so0  (10385bp)
307 262 137 ebrafish. FADD,Ensembl Transcr ID ENSDARTO0000:
5129 403
9 286 251 .
Stickieback.FADD,.Ensembl Transcr ID ENSGACTO0Q0C
I__"""____—'“‘"'__- (1869 bp)
401 922
301 247 28y
Stickleback.FADD.Ensembl Transcr ID ENSGACT0000
922 250
343 33 278 amphioxus.FADD GB EU333170
o I
204 428
385 :’9 266 Sea Urchin.FADD G8 LOC587131
¢ 865 2018 (4473 bp)
2 FADD
Fig 2 Structuresof the coding regions of FADD genes in vertebrate (A), cephalochordate (B) and invertebrate (C)
A ,B ,C , Ensanble
D @B: GerBank,De nowo prediction: GENSCAN

The sizes of exons are exhibited above the exons, and the sizesof introns indicated belon the intons Transcription D in database

were marked folloved the gene nane. (B: Gene bank, De nowo prediction: nen gene predicted by GEN SCAN

DED DD ( 1) bbFADD (F33), FADD 25
DNA (GerB ank : BU333171) (F25),
2840 bp, 3 , 343 33 278 , bbFADD
bp (2 FADD ('Identity) (Smilar-
2.2 FADD ity) 27.5%—30.0% 44. 7% —55.3%,
bbFADD 35.1%—36. 9% 51.1%—
FADD , FADD 52.0% ( 3) FADD NJ

DED DD ( 3) bbFADD 33 , , 100% ( 4)
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hsFADD  —=———————m MDPFLVLLHSVSSSLSSSELTELKPLCLGRVGKRKL--ERVQSGLDLFSM 48
mmFADD —memm—————e MDPFLVLLHSLSGSLSGNDLMELK[JLCRERVSKRKL-~ERVQSGLDLFTV 48
sSFADD = ——m—mmme—e MDPFLVLLHSVSASLSSSELTELKIJLCQGRVGKRKL-~-ERVQSGVDLFSV 48
btFADD mmmm—m—e—ee MDPFLVLLHSVSAGLSSSDLTQLK|JLCONHI SKRKL--ELAQSGLDLFTV 48
ggFADD  —mmemmmeee MDPFLALLNSLSASLSSSELCELK|JLCKDKIGKRKL--ESVQSGRELFNF 48
x1FADD = ——mmm—e—eee MDLQVMLLQ- I SNKLNDTEVGSLK|JLCW-KLGKRRL--ESVQSATDLFSL 46
ipFADD = ——mm—m—ee- MDRFKFMLLEISKQLSSENLSTMKLCGEDIGKKKR--EEITSGIQLFEY 48
olFADD = ———m——=e MSSETFNALLLDI SNQLKEEDLSKMK[JLVRDHVGKRDL--ERIASGHGLFQA 50
bbFADD --MGDTEQRRSIEFKKCLNEIGKKLTDEQLESLKIJLCSDFIGRKRQ--EEITRPLQLFQA 56
pP1FADD MAVA----RODICYKQVAFKIGKALSLSEINDFKQLCKDIPGFTQIDIDEISDGLALITK 56
spFADD MALONVDVQQDRCYKKVAFTIGKALSPEEIHDFK[JLCKDI PGFTQTDIDEISTGLALITK 60

. 3 .. « kX hx . * .
hsFADD PP —mmmmm—mm—m e 87
mmEADD LLEQNDLERGHTGLLRELLASLRRHDLLQRLDDFEAG-TA========-==m======== 87
ssFADD LLEQONELSPEHTALLRELLVSLRRQDLLRRLDAFEAG-AA~~-—~=——=—m———m—m—————— 87
bt FADD LLOQNELNAEHTALLRELLCSLRRKDLLLRLDDFERG-AA==~——-==come=m—————— 87
ggFADD LMEQQLIASYNVDLLKSMFKTIKREDLISQLEEFIEE-~G===—=c—-mm—c=—=————— 86
x1FADD LQERREISEENVDSLMQLLGSIKRDDLVTEVAEYKTKYIG----—- —mmmmm e 86
ipFADD LIERALIGPYDTAYLRKLLS---EQEALLQLIDNYEQ--==——-————————c——=—mm—m 82
Ol1FADD LAERGHLGPENLDFLIGVLQOGI PRVDLSEKLQQQFAG-=—======c—mcmmmmm—mm 87
bbFADD LEERDKLRFDNTGFLKEILRTEKREDLVKDIETFEAHLQH==~-—===-—— LCTDSNPTQ 105
plFADD LEQLDVLTKSNVDLVAEFLSLVNRIDLEHELRQYEQDFIK----MQVGGPVAQPMSAQFQ 112
spFADD LEQLAVLTKDKVDDVIENLNLVNRKDLQONELEQYKLOFITRSTDWQVGGPIAQPMSAQFQ 120
* . . - y . .
hsFADD = ====== AGARPG----—- EED- LEAAFNVICDNVGKDWRRLARQLKVSDTKIDSIEDRYP. 134
mmFADD ~ —————- TAAPPG-----— EAD-LQVAFDIVCDNVGRDWKRLARELKVSEAKMDGIEEKYP 134
ssFADD = ——-=——- GGAARPE------ ERD-LRAAFDIICDNVGKDWRRLARQLKVSDAKIDAIEEKYP 134
btFADD —————- GGAAPE-----— DRD-LRAAMEI ICDNVGKDWRRLARHLGVSDVKIEAIEEKYP 134
ggFADD  ——e——- EASAPDERPDMKERRLQOKVVIEVICENVGRDWKMLMRKLDFSDVRMERIMVAKP 140
x1FADD = ——mm——e DSLAPG----TQERDPLDDAFDVICDNVGKDWKMLVRRLGVTDVTIERIVGANP 136
ipFADD = -—-=-- EQPIPTDLPNETELEKINCAIEVISEQLGRKWIKYGRKLKIAETKLEGIQEKHP 136
0lFADD = ———m—- SERAANEGLSKEETDKLNIASEVISENLGRYWRKLGRKLGLSDAKLESISKRHP 141
bbFADD TSGRLTARGGPQRQTSVPQDARWRELFDIVENNLGRNWRQLARKLQLSETDIECISEDYS 165
p1FADD ONNRYOLPAFNAQNQPAVMGEDLSNEFDIIVENIGRDWRQLARRLGLSEVDIECVTENHS 172
SpFADD- QNNGYQSAAYNAQNQPVVMGDDLSTEFDIIVENIGRDWRQLARRLGLSEVDIECITENHG 180
e PRI ) * * * .. .. .
hsFADD RNLTERVRES LR IWKNTEKENATVARLVGALRS CQNNLUADLYQEVSQARDLONRSGAMS 194
mmFADD RSLSERVRESLKVWKNAEKKNASVAGLVKALRTCRLNLVADLVEEAQES---VSKSENMS 191
ssFADD RNLTEQVRESLRVWKNSRREDAAVSHLVDALRACRLNLVADLVEEEQQARASRRESGSSD 194
bt FADD RNLAEQVRELLRVWKNSTRENAAVSCLVGALRGCQLNVVADLIEEDQRARALQ--SGSAN 192
ggFADD NNLREQLFQSLREWQKWKGKDAKVADLIKALRDCNMNLVADIAEQKLFH---—=—-=——==== 189
x1FADD SNMREQLYQCLRSWKKDKGDKANMENLLQTLLGCKMKLVYEKVLQKLNS ---~==-—--—— 185
ipFADD RNLEEQVREWFKEWMKMHKAEAKVDELIRALRDCTLNYTADVVQOMNLQKANVS——=—=~~ 189
01FADD TDLEETALELLKEWRKSQRAEAQTEKLLKALRDCQFNLTADKVQDRLTTAGE——-~——~- 193
bbFADD RRLREQGRQALLLWSDRNE-DARYTDLVTALRRCQLNDIGDQLERKIASWNNQ--—-—~- 217
pP1FADD RNLREQSRQALWTWKNRLRREATRQALIAALRKCRLNYIADIVEGFIKQ--------~=~ 221
spFADD RNLREQSRQALWTWKNRVRREATRQALIGALRKCRMNYIADIVEGFIKQ-=--—=-~=~~~= 229
- * - . " * * . 0 3 * .. .
hsFADD P---MSWNSDASTSEAS 208
mmFADD P---VLRDSTVSSSETP 205
ssFADD PVSLISWDEDVPGSGAS 211
bt FADD PGSFTAWDSGSAAPGAS 209
ggFADD = === LNTENM--~--- 195
x1FADD = ——=——- GNS====—-—- 188
ipFADD = —-mmmmmmmeme—e———o
O0lFADD = ==————mmmmmeeo o
bbFADD = ——m——mm——mmeme o
PlFADD = —mmmmmmmm——me o
3 FADD

Fig. 3 Multiple alignment of FADD amino acid sequences from various pecieswere generated by using ClustaW 1. 83

DED , DD )

The bold and dotted lines indicate the DED and DD damains, regectively. Black shadow indicates the conserved phenylalanine residue
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%3 FADD S EBFIIRR4ES

Tab. 3 Identity and similarity of FADD amino acid sequences from various species
Identity (% )
1 2 3 4 5 6 7 8 9 10 11
1. hsFADD 67.8 74. 4 65.4 39.7 35.8 34.0 34.4 28.0 24. 4 24. 8
2. mmFADD 84.1 64.5 59.3 39.8 31.6 33.5 34.0 28.8 25.9 24.3
3. ssFADD 85.8 79.1 74.4 41.1 37.2 33.5 33.5 29.3 26.9 24.9
4. btFADD 80. 4 73.i6 84.4 38.7 34.7 32.9 33.8 28.3 27.1 25.9
5. ggFADD 60. 6 63.4 64.5 62.7 . 43.1 36. 4 36.5 30.0 26.4 26.0
Similarity
%) 6. xIFADD 56.7 53."7 56. 4 56.0 64. 1 ’ ‘ 27.2 32.1 27.5 22.8 25.0
( 7. ipFADD 53.8 53.7 52.6 52.6 54. 4 513 41.2 30. 7 26.2 24.9
8. olFADD 51.4 537 52. 6 52.2 54. 4 54.9 58.5 27:5 25.4 26.7
9. bbFADD 52.1 51.6 55.3 50.7 46. 1 49. 8 51.6 44.7 ’ 35.1 36.9
10. pIFADD 47.5 48.9 47.1 45.7 43.9 45.2 43.4 44.8 51.1 79.0
11. spFADD 472 45.9 45.9 45.0 44.5 44.5 41.9 45.0 52.0 85.2
75 Homo sapiens
100 -_—|—: Mus musculus
Sus scrofa
& ———E Bos taurus
| E—— Gallus gallus
96 l———,\’enopus laevis
Ictalurus punctatus
R Oryzias latipes
Branchiostoma belcheri
100 Paracentrotus lividus
100 Strongylocentrotus purpuratus
&4 ffi | MEGA 3. 1 # #2957 FADD &AL ¥ 51 ) NJ B
Fig. 4 Phylogenetic tree based on FADD animo acid sequences by NJ method using MEGA version 3. 1
4% EHYEUE M H 24 {8 Bootstrap values are shown on the tree branch
2.3 bbFADD Hd a Hd a ( 6)
Hd a
3
) )
Hd a , FADD )
( Hda , DED DD
, ( 5A) "
Hed a ,
12. 6% ( 5 FADD , bbFADD DBED DD ,
D), 0.35% bbFADD FADD
( 50 FADD 25 (F25) DBED
DNA , pEGFPN3 , F25 FADD
He. a , PEGFPN3-bbFADD ( Self-asciation) (2 FADD
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Cell number

1182
B PEGA FADD
NIZ capae-8 [21, 22]
FADD )
bbFADD 33
(F33)
(Hamo sapiens) (Musmusculus)  FADD
19200 " bbFADD
) / GerBank  Ensambl
1200 - e [H(,D i : (Gallus gallus) (Xenopus
1000 350 tropicalis) (Tetraodon nigroviridis)
800 % 12.6% (Oryzias latipes) (Gasterosteus aculeatus)
600 j o (Danio rerio) ('Strongylocentrotus pur-
400 S 380 puratus)  FADD -
200 190 , FADD
0732 6296128160 192224256 0 326496128 160192224 256 ;
DNA Content DNA Content FADD ,
P S bbFADD 5 Hela 41 i s i 4 % ik ( 2 FADD
Fig. 5 The effects of over-expression of amphioxus FADD in human , ,
HeLa cells
IO B MBI A (A, B), ¥l X 40 MUK 8 40 A
F(c, D) )
Cell morphology was examined under inverted fluorescence microscope '
(A and B). The DNA content of HeLa cells expressing bbFADD was :
assessed by flow cytometry (C and D) , FADD ,
I 2 3 4 '
, FADD )
FADD
, (
) FADD
27. 2%, FADD
32%, FADD 59. 3% —
74.4% bbFADD 35.1%—
36.9%, 27.5%—30. 7%
6 bbFADD 5|if£ HeLa 4 ffd DNA Jy Btfk
Fig. 6 DNA fragmentation of HeLa cells induced by bbFADD
1:X DNA/Eco91 | maker;2 ;5% pEGFP-N3-bbFADD (¥ HeLa 4 (23] ’ ' ,
HiJE[H 41 DNA ;3. 5 v pEGFP-N3 ffy HeLa 40 i 3£ [ 41 DNA;

4 .DL2000 maker

maker; Lane 2: DNA extracted from

Lane 1: A DNA/Eco91 1|

pEGFP-N3-bbFADD transfected Hel.a cells; Lane 3: DNA extracted

from pEGFP-N3 transfected Hel.a cells; Lane 4 DL2000 maker

[24]

DNA
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n x180—200bp (n=1, 2, 3,4, ) DNA [12] MuzioM, Chinnaiyan A M, Kischkel FC, etal A ICE, ano-
[25] vel FADD-hamologous ICE/CED-3-like protease, is recruited
’ the CD95 (Fas/APO-1) death-inducing signaling cmplex [ J].
bbFADD Hd.a
Cell, 1996, 85: 817—827
J bbFADD ’ [13] StraserA, Nevton K FADD /MORTI, a signal transducer that
can pramote cell death or cell growth [J]. IntJ Biochen Cell B,
FADD 1999, 31: 533—537
[14] Hsu H, Su H B, Pan M G, et al TRADD-TRAF2 and
TRADD-FADD interactions define tvo distinct TNF receptor 1
signal trangduction pathways [J]. Cell, 1996, 84: 299—308
[15] HsuH, XiongJ, Goeddel D V. The TNF receptor 1-asociated
protein TRADD signals cell death and NF-kgppa B activation
[1] KerrJF, WyllieA H, CurrieA R Apoptosis abasic biological [J]. Cell, 1995, 81: 495—504
phenamenon with wide-ranging implications in tisue Kinetics [16] HsuH, HuangJ, ShuH B, etal TNF-dgpendent recruitment of
[J]. BritJ Cancer, 1972, 26: 239—257 the protein kinae RIP to the TNF receptor-1 signaling camplex
[2] MeacFarlaneM. TRA L-induced signalling and gpoptosis [ J]. [J]. mmunity, 1996, 4: 387—396
Toxicol Lett, 2003, 139: 89—97 [17] Sakamaki K, Nozaki M, Kaminani K, et al The evolutionary
[ 3] Bratbn SB, MacFarlaneM, Cain K, et al Protein complexes conservation of the core components necessary for the extrinsic gp-
activate distinct capase cascades in death receptor and stress-in- optotic signaling pathway, inMedaka fish [J]. BMC Genanics,
duced gpoptosis [J]. Exp Cell Res, 2000, 256: 27—33 2007, 8: 141
[4] LiuX, KmCN, YangJ, etal Induction of goptotic program [18] HollandL Z, LaudetV, SchubertM. The chordate anphioxus
in cell-free extracts requirement for JATP and cytochrome c an emerging model organisn for developmental biology [J]. Cell
[J]. Cell, 1996, 86: 147—157 Mol Life Sci, 2004, 61: 2290—2308
[5] PeterM E The TRAL Disussion: It is FADD and capase8 [19] ZhangJ, WinotoA. A mouse Fas-asciated proteinwith hamolo-
[J]. Cell Death Differ, 2000, 7: 759—760 gy o the humanMortl/FADD protein is esential for Fas-induced
[ 6] MuzioM, Sockwell B R, Stennicke H R, et al An induced gooptosis [J]. Mol Cell Biol, 1996, 16: 2756—2763
proximity model for capase-8 activation [J]. J Biol Chen, [20] Kim P K, DutraA S, Chandrasekhargopa SC, et al Genamic
1998, 273: 2926—2930 structure and mapping of human FADD, an intracellular mediator
[ 7] AdhkenaziA, DixitV M. Death receptors signaling and modula of lymphocyte apoptosis [J]. J Immunol, 1996, 157:
tion [J]. Science, 1998, 281: 1305—1308 5461—5466
[8] BangsS, Jeong EJ, Kim I K, etal Fasand tumor necrosis fac- [21] Sandu C, Morisava G, Wegrzevska |, etal FADD slf-associ-
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MOL ECULAR CLONING AND CHARACTERIZATIONOF FASAASSOCIATED DEATH
DOMAIN (FADD) FROM BRANCHIOSTOMA BELCHERI

ZHANG Jing"?, HUANG Bei"?, GAO Qian' and N | E Pin'
(1. Institute of Hydrobiology, Chinese Acadeny of Sciences Wuhan 430072
2. Graduate U niversity of Chinese Acadeny of Sciences Beijing 100049)

Abstract: FADD (Fas-associated death domain protein) , al® temed MORT1, plays a critical role in the gpoptotic signa-
ling pathways of both CD95 (Fas/APO-1) and certain members of the tumor necrosis factor receptor (TNFR) superfami-
ly, and iswell conserved in vertebrates, egecially in manmals To reveal the features of FADD in lowver animals, we
have characterized FADD from amphioxus, B ranchiostama belcheri (Chordata, Cephalochordata) , which is a model ani-
mal, and have an insight into the origin and ewolution of gpoptotic signaling systam of the vertebrate. B ranchiostana
belcheri FADD (bbFADD) DNA and genamic DNA sequenceswere obtained by using RACE-PCR and Genomic W alk-
ing, regpectively. The full-length dNA of bbFADD consisted of 1239 base pairs (lp) encoding 217 amino acid residues
(aa) with a death effector damain (DED) (12—95": 84 aa) near the N-teminal and a death damain (DD) (129—
211%; 83 aa) by the C-teminal. bbFADD genamic sequence, the length of which was 2840 bp, consisted of three exons
and wo introns in the gene coding region. The structure of bbFADD gene was different fram that of its vertebrate counter-
parts, with wo exons The result of multiple alignments anong FADD s from various fecies supported that DED and DD
regionswere more conservative than other regions Furthemore, the 33" phenylalanine residue (F33) of bbFADD amino
acid ssquence, which was equivalent to the 25" phenylalanine residue (F25) in human FADD. This site, whichwas cru-
cial o mediate FADD =lf-asciation, waswell conserved through sea urchin and human. Homology analysis shoved that
the percent identity and the percent smilarity betveen bbFADD and vertebrate FADDs were 27.5% —30.0% and
44. 7% —55. 3%, while 35. 1% —36. 9% and 51. 1% —52. 0% betveen bbFADD and sea urchin FADD, regpectively.

In NJ phylogenetic tree based on anino acid sequencesof FADD S, B. belcheri was grouped with sea urchin with the sug-
gestion that comparingwith lower vertebrate, fish, anphioxuswas closely relative to sea urchin although anphioxus How-
ever, generally anphioxuswas regarded as the evolutional intermediate stage betwveen invertebrate and vertebrate. In order
to exanine whether bbFADD was functionally conserved, bbFADD was trandfected into Hel_a cells by using the expression
vector pEGFPN3-bbFADD, which was constructed in the present study. 24 hours post-transfection, over-expression of
bbFADD reaulted in cell shrinkage and DNA fragmentation. In addition, DNA content of the trandfected cellswere detec-
ted by flov cytametry. 12. 6% cells in pEGFPN3-bbFADD transfected Hd_a cells undemwent gpoptosiswhile 0. 35% in
the control. All data suggested that bbFADD might participate in the human gpoptotic signaling pathway and induced the
gpoposisof human Hd_a cells Therefore, itwas eculated that the gpopiosis signaling systen was conserved during the
evolution course through amphioxus to mammal.
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