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Abgract : The Annexin A4 gene was cloned from the Grass Carp ( Ctenopharyngodon iddlus) liver and kidney cDNA
library. Thefull sequencewas1 307 bp , containinga 5 untrandated regon of 104 bp and a3 untrandated regon of
237 bp. The open reading frame was 966 bp which coud code a 321 amimo acids peptide. The Gass Crgp Annexin A4
had atal (N-termind regon) and a core domain (C-termina region) . The N-terminuswas composed of 15 reddues.
The core domain was made Up of four smilar repeats, each covering atype  cacium bindng Ste. And there was a
K@ notif in the fourth dte. The Gass Crgp Annexin A4 had a high expresson level in the liver, kidney , Pleen,
heart , gll and integine, but its expresson was ot detected in the muscle and brain. Additiondly , downrregulated
epressond Annexin A4 was detected in dl o the gx tissues dter Gass Cap was chdlenged by Poly :C.
Phylogenetic tree andys's reveded that Grass Carp Annexin A4 shared the highest honology with thet of Zebra Fsh
(Danio rerio) . Posdtive section Steswere not detected by adaptive evolutiond andyss, and therefore Annexin A4
might be highly conserved and have grong functiond condrairt.
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GGRCGTCCATTTAGAGTAAGGGGTGTCGCGCATCTCTITGAATCCAGRAGCTTCAGCAGTG
TTICTCATCTCTTCATOTCCAGATTGARACCTTTCCTCCATCACARTGGCAGCGTTGGGCHR

*M A A L

ACCGTGGARCASTGACTGAGGCATCAGGCTTCAAGCCAGAGGARGATGCCCARRAARTAT
[N R G T VT EA 8 G|FK PE ED AQEKTI
ATGGIGCTATGAAAGGAGCTGEGACCAATGAGECGACTATCATCGAGAT OO TCGCTCATS
Y GA MKG A G TR BEA Y 1B 4 T A H
GCACTATTGCACARAGEATAARAAT CARGCAAGE TTTCARACAGACTCTCGGAMAGGAAL
R I A QR I K I K EA FK Q8 ¥ G KE
TGGTTGACTGCTTGAAGTCAGAGCTAAITGGARACTTTGAGAAGGTTGTGGTCGGUTTGA
L YD €L K s B LT &N FE BN VWV EL
TGATGECCGGCCCAGTGTACGACGCATATGAGC TGAGARACGCTATCAMGGGTGTAGGGA
M MP G PV ¥D AY EL RN AI K& AaSzG
CAGAGGAGGCTTEICTCAT TGACATCCTGECCTCAAGGACCAATTCTGAGATTARAGARR
TOE R mRC L I DI T A R©D NS B L ER
TCATCGCTACT TACARGAGAGAACATGECARGAATCTTCALGATGATGTUTSCGGAGACA
I I'aA TY¥ K RE #G6 KN »E b vVdoeoD
CEICTGGAATGT TCCAGAGGETCTTGGTGTCITTACTCTCGGCTGEGCETGACGAGAGCT
T 8 M EQ RM LV &8I LS AG RDES
CCAAGGTGGATGAGGCTCAGGC TG TCCAAGATGCAAAGGACATC TACGAGGOGGGUGARG
S KV DEA @A Vg DA KD I Y EAGSGE
e T EGEEARCAGACGACETCARGTTCCTCACTCTGCTETETCTCAGARACAGARATC
A RW E@T0D EV KF LT ¥ & oV BRNRERWN
ACCTACTCCGAGTGTTTCAGGAGTATCAGAAGAT TTCTGGACGGGACAT TGAAGATAGCA
H L RVE pE ¥Q KI 5 RD I 2D S
TARAGAGAGAGATGTCCGECTCCO T GEAGGACGCATTTCTGACAATAGTGARATGCTTGA
I X R BEMS BS LE DA BEL AL V KCIL
ARRACAAGCCCGCATTTTTCGUCGARAGACTC TACAAGTCAATGAAGGGTTTAGGCACCA
K NK PAF FA ER LY KS MK G LET
CTEATAGCGTECTEATCAGGATCATGGTAGCTCETGLCGAGATCGATATGCTTGACATTA
T PSS VL RI MY AR AE I DML DI
ARGCAGAGTTCCIAARGAT GTATCCARAGACCLT TCACTCC I I TAT ARAGGEGGACACAT
K AE F LXK MY €K TIL HS FI KE&oOT
OGGGUGAT TACCGCARGATCCTGUTGEAGL TG TECECAGGGEGARAAGTAACACATCCAAL
S 60 YR K I L L E 'Lc 66 E K
ATGTTCATTAGTGTGARRCGCTCTCTCTCACACCAGCCCTCAGCATTTCARATACATTCC
TTETTTGTAATACTAATTARRACCARRCAGTCATGT TTTARATGAGATTCGTGATTTITT
TTGTTIAT TGOCUTTGGEATTTATGGGAGT COT TTATAGATTGGCACATCT TAGAGTTTGA
CATATEAATARANGAAGARRAARACAGCCCARANARNARANARANLR

2 Annexin A4

Fig. 2 cDNA s=quence and deduced amino acide ssquence d Grass Carp Annexin A4

N

; 4 ; K@D ;

Pane indicated N-termind regon. Agerisk represented initiation codon and termination codon. Shadow deroted the four type  calcium binding
dtes. Underline deroted the K@ nutif. Bold itdic indicated the tailing sgndl .
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Fig. 3 Tissue specific expresson of Grass Carp Annexin A4 revealed by RT-PCR and Northern biot
a d b e Rly :C ;RFFPCR  [B-adtin cDNA (c) 1
M DNA

Annexin A4 expresson was andyzed by RT-PCR and Northern blot. Both b and e were irfected by Rlly  :C, while a and d were control . RT-
PCR sanples were rormelized on the bass of B-actin expresson(c) . Lanes 1 - 8 represent liver , kidney, musdle, gleen, heart, bran, gll

and intedtine repectively. M was DNA Marker.

2.3 Annexin A4 1 066. 094 6 X? 13.276) , M8 &
2.3.1 Annexin A4 PHYLIPY M7 X°? , M3 M8
Annexin A ( 4) w>1 , Annexin A4
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Annexin A4 , M8 po =1.000,
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Table1l Likeihood ratio tes of postive sdection for Annexin A4

Mode InL Edimates of paramgters AlnL Podtively selected stes
MO - 26 768.085 6 W= 0.0770 1066.094 6" None
Vi3 6 235038 3 Po=0.2190, p, =0.4198, p, =0.361 2 None
Wy=0.0101,w; =0.0538,w,=0.1557
M7 - 14329.940 8 p=0.9000, q=9.1237 - 0.0008 None
M8 - 14300941 2 po=1.0000, p=0.9000, q=9.1237 Nore
(py=0.0000) ,w=3.7326
InL ; AInL M3 &MO M8 & M7 InL ;oxx

InL :the loglikelihood. 2AInL :twice of the logrlikelihood difference. **:dgnificant a 1% leve .
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D.rerio AS(NM_181757)
X.tropicalis A11(NM_001006124)
G.gallus A11(NM_001012903)
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4 Annexin A
Fig. 4 Phylogenetic tree of Annexin A
D. rerio: ; M. musculus: ; H.sapiens: ; B.taurus: ; X. laevs: ; M. albus: ; G.ogalus: ; X. tropicalis:
;' R. nonegicls : 0. latipes: GerBank (C.iddla) AnnexinA4 Al All A13
Annein A1 Annexin A1l Annexin A13

D. rerio: Danio rerio; M. musculus : Mus musculus ; H. sapiens: Homo sapiens; B. taurus: Bostaurus; X. laevis: Xenopus laevs; M. albus:
Monopterus albus; G. gallus: Gallus gallus; X. tropicalis: Xenopus tropicalis; R. norvegicus: Rattus nonvegicus; O. latipes: Oryzias | atipes.
The accesson numbers of GerBank in the brackets, the pane indicated Annexin A4 of C. iddla. Al- A1l and A13 represented Annexin Al -
Annexin A1l and Annexin A13 regectively.
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