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(1. BEEFFAEY TRE2ERE, e JEIT 361021;
2. BEICHEARA RBK R AR SR T TS, md EIT 361021,
3. _BUgEERAE R AERE, B 201306)

WE: /N E A (parvalbumin, PV) =2 # X8 £ ZH R, W ok K & PV B 7 7| K 4 A 4
fE,%% A RT-PCR 77 3%, N#FFNA T2 wEBE 2 N NERANERAFTY . £UEE
FAMERD T, 4 MEFEWFHKEH A 330bp, 45 109 MNaEBm AR BEHTEL
11.6 ku 2 f, %W 5N 445~4.69, @BEB T MKW, THRAFZHX 4 FH PV 7784
HHABR-14, REBR-16, FHEAR-19. KHEAHKR-67. REABIE-69 LKA ER-79 £ B
APV BEMAETH, kA BN ENERL N B A PV, Mty 2 & PV FHAMNMEN
80.73 %, 4Ry 2 F PV By JF Fl A GUIE K 83.49 %, 3t 7 K45 5| th PV JF 71 ¥k 4T 2% [8] 45 My A
LR, X 48PV FHIHEAINER- M- Eie A, I BF-FA G4, o F8 CHp

BHWANFALEM Y Ca® AR A

KRG 8 9 MEEG; BEEE; & NG EMT

B4 S:Q 785; S 917

W BOAE © Ry A s S f R ) A
2004 4 FARMESE N sh I BERLR: 4 052 #°8E R
Yt AT LA TR A, 45 IRERY, TE 15~24
BB AR, 296 6 % AY BA Yt
i, Horb s 2R B L A B SR NE 18.2 %,

VFZ R, b S0 B N
# F (parvalbumin, PV), ‘EHE5E IgE /SRS
BB, T HAS [R]85 60 /N 8 22 1) n] DLy AR A
PEZ XN, N ROk Ca G
FH, TR 12 ku, X AR R E K
i A AR R T M R R AU ], /N R
F AT LLS3 S o I BRI AL, oR)/INTE 2 19 45 P A
— M RT 5.0, BRI T E A B IR IR
BRAL, AL S — N T 4.5,

/N A TEAR S B HES T LA H 8L AT 8
e B, T TE R A A S R JUL I A 2 )
AT H R NG R A AT

Yis HER: 2011-12-26 1&E HER: 2012-09-07

XEFRARRS: A

LR TEXTE K M IESE . DFRRI, a2 NE &
F R BAATE T A A P i AL 1, A fh
F L TR R R 55 2~3 7 AR — SR £ 7 A A
AKEFE SR PR 35 Rl AU
Brownridge !\ (Cyprinus carpio)/JL A H[F]
B e A5 2] 8 Fi/INE AR (R, (H AT 2 FhIE R Y
KB \EH R AL R % M (Hypophthalmichthys
molitrix) 4L 5] 3 FAFEK/NEEA, 75T
N 10 ~ 14 ka3

Hh DR IR K AR ORI SRR, B IR K
a5 R BRI kA, PRt oy H
WA T EEME X, fill(Carassius auratus)
e, Wf(Siniperca chuatsi)l] >y HL 7Y ()
PR, XA fEIRE A0z, HEE
RAKGTZE, ARV SR FFEXT S, M4
T FE /N 3 B S5 R BARAE, koK
3 B P BT SRR -

BHMTE: BFARB¥E4THG1071519); HWEA A RFHF 3455 H (2010101044, 2010J06012); 4E 5 K 2 BHIF 5 4

(ZQ2011011)
BIRAERE A, E-mail: mjcao@jmu.edu.cn

http: //www.scxuebao.cn



1144 o, S SRR R BRI B RS SR KR A1 oA 1651

1 MRS
1.1 W SIRF

i % SR T AR R AR SRS T . L RNA
PRI I T2 R A W TIANScript cDNA 45—
A A £ . Tag DNA 47 . 100 bp DNA ladder
DNA 2l b [ a0 &0 B R AR AR 0 A PR Wl
pGEM-T # AT Promega 23 7l .
1.2 2 RNA BYREXAN cDNA 5 —$EHI& R

30 O . B TR LA, A R A G A
B2y 50 mg PRI ZE 1.5 mL BDEH, AL
mL Trizol, FL4rHA A E ZEIE 5 min, A
200 L =S HBE, RIZIRY 15 s, ##E 3 min, 4 C,
12 000 r/min Z.0> 15 min, K5 2 KAE AR
O, MAFRBNREEE, RS, iR
# 30 min, 4 °C, 12 000 r/min, #5.0> 10 min, 3£ |74,
F 1 mL 75 % SR EDTTE, T 5 min. il
A 20 pL DEPC AL UK A%, FFIUE RNA 4l K ik
., FIF TIANScript ¢cDNA %5 —884 Bkl &4
i cDNA, T—20 CUkF A4 .
1.3 s|¥igit5E&/K

MR O 4 18 Y /)N B 11 5L T 51 (GenBank
Accession: AJ292212)B 114 34514, M Invitrogen
AR 1),

&1 PCR¥#/\EER cDNA RIS
Tab.1 PCR primers used for
amplification of PV cDNA

. 1B kB RE/C
519 751 I/
rimer primer sequence annealing
P temperature
Co-F  ATGGCATTCGCTGGAATTCTG 50.2
Co-R  TGCCATTTATGCCTTGACCAG 50.2

14 NEEREREFIMNERE

DL ik ¢cDNA Sh#itR, F Tag DNA R4 ik
7 PCR 478, SRR 25 uL, Hrp#Hi cDNA 1
pL, 10 x Buffer 2.5 pL, 2.5 mmol/L dNTPs 2 pL, 10
nmol/L FRF5[4#4 1 uL, Tag DNA E4&T# 0.3
uL, F117.2 pL K # ddH,0 #ME 25 L. ¥ 88 4%
4 94 CHIZEE 5 min; 94 CZ5ME30's, 52 CHE
PE 45 s, 72 CHEMf 1 min, 30 PMEEF; 72 CHEMf 7
min, 4 ‘C{#-4F,

PCR H ") 2 Bl BE 1 v VK O Bl 2tk
Brafifb )5 i) DNA FBES T sk, WsEgsy
GERURL, FALEZ B KA A DHS0, 7E5% 5 pL

IPTG(HEEH 200 g/L). 40 pL X-gal (HFE >k 20 g/L)
J2 100 mg/L 2 R E &R LB Pz F Pkt A&
¥, 37 CRigriddn, $#RIBUTR, 4 PCR %€,
FRPE SERE R b IS R AR W ARAT PR Wl
1.5 MNEEBERRERBTHHIF TS

il i1 BLAST(http://blast.ncbi.nlm.nih.gov/) I
HFATRZRAR IR Z . )W T DNAman 3045
BIEMIT A, I T RS AL A . BB 23
T AL . GF R KRR T4 A7 A Prot Pa-
ram(http:// www. expasy. ch /tools /protparam. html)
HEATH . 0 FHEE MEGA 5.0 5T/ NEEA
IR R VAR . d#i SWISS-MODEL
(http://swissmodel.expasy.org/)F4 & /NG H 1Y — 2%
LERRATY, R PyMol BAF SRR HEA T AH 5 7 B
V&N
2 #ER51hE
2.1 PV EEHY

PSR A LA R RNA, H KR35 8 R
28S. 18S Z%iiEMT, H 28S MISEEEZIN 18S 1Y 2
B, UAUTERELE) RNA SEBMEREF, 75528 PCR
Py EsR . A TIANScript ¢cDNA 25 —8E 4
R &5 8 cDNA,

3B LG Ly S A8 cDNA A, #EfT
PCR Y14, HLvk&s UK 1 iR, 16330 bp Z244)
S 1 SRsEa, ST H iR BAK BEAST . 43
IS G =0T . S5 RFRE], ABIFISRILA

M 1 2

400 bp
300 bp

E1 PV ERY =R EKE
M.100 bp ZrFhthrifE; 1. 8 PV; 2. % PV,

Fig. 1 Agarose gel analysis of PV products
M. 100 bp DNA ladder; 1. PCR product of PV from crucian carp;
2. PCR product of PV from mandarin fish.
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(a)
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(b)
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101

©

76
26
151
51
226
76
301
101

(d

76
26
151
ol
226
76
301
101

ATGGCATTCGCTGGAATTCTGAATGATGCTGACATCACTGCAGCCCTGCAGGCCTGCCAAGCTGCTGACTCCTTC
MAFAGIVLNDADTIT é A & Q A 9 Q AAD S F
AACTACAAGAGCTTCTTCGCCAAGGTTGGTCTGTCTGCCAAAACTCCTGATGACATCAAGAAGGCCTTTGCTGTC
NYKSFFAKVGLSAKT®PDDTIZ KT KATFAYV
ATTGACCAGGACAAGAGCGGCTTCATTGAGGAGGACGAGCTTAAACTGTTCCTGCAGAACTTCTCCGCTGGCGCC
I DQDKSGFTIEETDETLIKITL i L 9 NF S A G A
AGGGCACTCACTGATGCAGAGACAAAGGCCTTCCTGAAAGCTGGAGACTCTGATGGTGATGGCAAGATTGGAGTT
R A L I DAETIKAFLZ KAGDZ SDGDGIKTIGYV
GATGAGTTTGCTGCCCTGGTCAAGGCATAA
DEFAALV KA %

ATGGCATTCGCTGGAATTCTGAATGATGCTGACATCACTGCAGCCCTGGAGGCATGCAAGGCTGCTGACTCCTTC
MAFAGIVLNDADTIT é A k E A 9 K A ADSF
AACCACAAGGCTTTCTTCACCAAGGTCGGTCTGAGCGGCAAGTCTGATGACGACGTGAAGAAGGCTTTCGCCATC
NHKAFFTKVGLSGKSDDDVKIKATFATI
ATTGATCAGGACAAGAGTGGCTTCATTGAGGAGGAGGAACTCAAACTGTTCCTGCAGAACTTCAAGGCTGATGCC
I DQDKSGFTIEETETETLIKITL ﬁ L 9 NF K A DA
AGGGCACTGACTGACGGCGAGACCAAGACTTTCCTGAAGGCTGGAGATTCTGATGGCGACGGCAAGATCGGAGTT
RALTDGETI KTTFLZ KAGDT SUDGDGZEKTIGYV
GATGAGTTCAéTGCCCTGGTCAAGGCATAA
DEFTALV KA %

ATGGCATTCGCTGGAATTCTGAATGATGCTGACATCACTGCAGCCCTGCAGGCCTGCCAAGCTGCTGACTCCTTC
MAFAGTIULNDATDTIT é A & Q A 9 Q AAD S F
AACTACAAGAGCTTCTTCGCCAAGGTTGGTCTGTCTGCCAAAACTCCTGATGACATCAAGAAGGCCTATGCTGTC
NYKSFFAKVGLSAKT®PDDTII KT KAYAYV
ATTGACCAGGACAATAGCGGCTTCATTGAGGAGGACGAGCTTAAACTGTTCCTGCAGAACTTCTCCGCTGGCGCC
I DQDNSGFTETETDETLIKTL E L 9 NF S A G A
AGGGCACTCACTGATGCAGAGACAAAGGCCTTCCTGAAAGCTGGAGACTCTGATGGTGATGGCAAGATTGGAGTT
R AL I DAETI KAFLI KAGDS SUDGDGI KTIGYV
GATGAGTTTGCTGCCCTGGTCAAGGCATAA
DEFAALV KA %

ATGGCATTCGCTGGAATTCTGAACGACGCTGACATCGCTGCAGCACTGGAGGCATGCAAGGCTGCTGACTCCTTC
MAFAGTIVLNDADTIA A A L E A C K A ADSF
AACCACAAGGCTTTCTTCACCAAGGTCGGTCTGAGCGGCAAGTCTGCTGACGACGTGAAGAAGGCTTTCGCCATC
NHKAFFTZI XKVGLSGKSADTDVIKZ KA ATFATI
ATTGATCAGGACAAGAGTGGCTTCATTGAAGAGGAGGAACTCAAACTGTTCCTGCAGAACTTCAAGGCTGATGCC
I DQDKSGFTIEETETETLIKITL F L Q NF K A DA
AGGGCACTGACTGACGGCGAGACCAAGACTTTCCTGAAGGCTGGAGATTCTGATGGCGACGGCAAGATCGGAATT
R AL I DGETZ XKTTFLI KAGDS SDGDGI KTIGI
GATGAGTTCACTGCCCTGGTCAAGGCATAA
DEFTALV KA %

E2 PVEERBXIBERIERFY]

(a) Car-PV13(b) Car-PV2; (¢)Sin-PV1; (d) Sin-PV2; R B 7 PV AR SRR AR IE 1L = £ ( A )it

Fig. 2 The encoding and deduced amino acids sequence of PVs

(a) Car-PV1; (b) Car-PV2; (c) Sin-PV1; (d) Sin-PV2;Cys and the characteristic amino acid residues were indicated with triangle ( & ).
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3RS 2 KB 330 bp T4, X4
#E17 BLAST LA ABL, 1521097 51 A1 C i & Ay i
PV RS IESSTE 90% 224, IEIASRASHY 4 257571
¥k PV B, 4l 4A Car-PV1, Car-PV2 Al
Sin-PV1 . Sin-PV2, GenBank & 3 5 4 %l K
IN190495, IN190494 . JN190497, IN190496.

22 PV EISH

SCERARENAY 4 Fh PV e g X K340k 330
bp, Hifth 109 M2 FERRTRIE, BHE M HED 1) 24 FEiR
Al 2 s, SRRl 11.52
ku(Car-PV1) . 11.60 ku(Car-PV2)#l 11.52 ku(Sin-
PV1). 11.60 ku(Sin-PV2), 251 5505 4.48 . 4.60
1438, 4.69, 4 Bl PV 2R i, &ERF:
ERNZARR, MR . IH2 B A2 & i
b WAREEEARR. T PV RIS ERA
PRAEAZTR, A RRIKHRTE 280 nm P T AR
WAERFIB NS E AR i, 470 PV IAEES
Bk, RaES AR 25, BTREEA. B,
Car-PV1 il Sin-PV1 M RAFERE-70 34 AT GERY N
WEIEALAL 5 o4 B PV Y BTN A R-14 S22 R-16.
EPEEFR-19. FRNERR-67. A& ME-69 LI
RIR-79 55 B B/ FVRAIE M S SR IR AR O, KW
ARSI AT R PV 25 B B PV,

Car-PV1 il Car-PV2 B IR 75 AR R
84.40 %, Sin-PV1, Sin-PV2 Z IR 75 AHYE A
83.49 %, ASSZIGE R AEPILPY H v pEAS 2 2 B PV
(L A, BARTE GenBank HEV& 3 TR 4
il PV, {HiX 2751 5A SR F A Sin-PVI
Sin-PV2 J¥ 41 tb X 45 SR W oR, HOM R h
T4%~87 Y%, FRUIASZEG AT MIHRAY 2 F PV AT
il
23 PV SEBRFIIBLELE R REHL KRS

W 4 B PV YR BRI 41 5 K A RR K
) PV JE 53T LT (& 3), Car-PV1, Sin-PV1
SRk ] . B £ (Danio rerio). %PV 51 4H
RIEYIRT 93 %, HRoKEEta PV 17 SIAHRIE K
86 %. Car-PV2. Sin-PV2 H5H Bk PV,
BEhfa . fij . B Y24 (Ictalurus punctatus ).
WS IRIKER) TIPSR T 80%; HifF/Kfh
Fexras A B, JbikfS PV 5 Car-PVI1, Sin-PV1
FEHNAMUAERS R, 2090 93 %M1 91 %, {HH I
KA PV(HLEE IR 5 (Scomber japonicus). #fg4:

¥yt (Thunnus albacares) . K PG VENS | oF 6i1.45) 5
Car-PV1. Car-PV2. Sin-PV1. Sin-PV2 HJF5I4H
IR 75%~85 %o Fihb, SLERAREIA 4 Fl PV 5
HAHHESI Y (IR . B0 M. B
FE . RGEE P AMESCS 50%~60 %,

SCEGAS B AR PV 1 LR Y 8 S5 IRK f
PV BJF 41 Rl = ik (. X 28 PV PR
Ca™ 454 I P A AR MRS, HE R R BT
I N IwEH . 5358, FEHXTY PV P8, 3
T — DRI e R AR S, XA b 2R 1Y)
BRIEAT R T A ) i, TR R, iR
= PV Rk 1

M MEGA 5.0, A& RIEISRIEML %)
YIARFEF T PV IPIIM @& RGN E B,
55 HAEAE S LA 43 3, s — 2k
BRI PV R —F%, A RIIRAL, Uil PV i
P[] 1) 5 R Y e F a5 1 oA 2B, AR R
B EE 4). TR X R G o b
() PV B Fp R IR K 5 5 541 T3 2,
+<2 FATHERSHLKNE PV IMRERERS

Tab. 2 Sources and GenBank accession numbers of
PVs for phylogenetic tree construction

LYEa GenBank &35
species accession number

Cyprinus carpio PV 1 CACB83658
Cyprinus carpio PV 2 CAC83659
Danio rerio PV 1b NP_956506
Danio rerio PVlc AAO33402
Hypophthalmichthys molitrix PV ACI95744
Hypophthalmichthys nobilis PV ACI01049
Boreogadus saida PV ACN49203
Anguilla japonica PV BAF98922
Scomber japonicus PV BAC66618
Thunnus albacares PV CAQ72967
Gadus morhua PV CAMS56786
Paralichthys olivaceus PV BAF98925
Homo sapiens PV CAA36924
Bos taurus PV CAQ72973
Sus scrofa PV NP 001177086
Canis ‘Iupus familiaris PV XP 538399
alpha isoform 3

Oryctolagus cuniculus PV XP 002711455
Mus musculus PV CAA38434
Chickens PV AAB19756

2.4 PV HI=HKLEEHTN

INTE R L A o BRE L REALG I 2
FhEsA e, A% B ¥ . MM SWISS-MODEL
MR 5528, 2L VU7 (Car-PVIL . Sin-PV1). 4R
JosiitE B & PVUS (Car-PV2. Sin-PV2)E AR
G, W 4 B PV S REER(E S), ZEAGA

http: //www.scxuebao.cn
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Car—-PV1 MAFAGILNDADITAALQACQAADSFNYKSFFAKVGLSAKTPDDIKKAFAVIDQDK| 55
Car-PV2 e—k h—-a——t————g-sd—v i 55
Sin-PV1 y n 55
Sin-PV2 = @ ——— a—e—k—— h-a—t———— g-sa—v i 55
C. carpio PV 1 g d 55
D. rerio PV 1b e d 55
H molitrix PV e—v k——d S 55
D. rerio PV lc ——— y—————— s——e—k h as—sa—ev i 55
H nobilis PV  —— 1-——- a——e——kd h-a SS—V i 55
I. punctatus PV \% d——k-dg——h-—t—-tg-sa—v i 55
I. furcatus PV v d—k-dg-——dh——t—-tg-sa—v i 55
A. japonica PV v—k e—k a n-s si 55
B. saida PV k—e c—d sa fl 55
S. japonicus PV ———sv-k—ev——dg-k——g-——dh-k——kac—g-st-ev i 55
T. albacares PV te a k—d—t a e 55
G. morhua PV a—k-eg——dh-a—t-———a——ssa v—ei 55
P.olivaceu PV -sl-sk-se————— ae——g—hk———— s—a——a 55
Car PV1 SGFIEEDELKLFLQNFSAGARALTDAETKAFLKAGDSDGDGKIGVDEFAALVKA 109
Car PV2 e k—d g——t 109
Sin PV1 109
Sin PV2 e k-d g—t i—t 109
C. carpio PV 1 109
D. rerio PV 1b S 109
H molitrix PV d \4 109
D. rerio PV lc e k—d g—t v iy f— 109
H nobilis PV k i m 109
1. punctatus PV kss t t S 109
1. furcatus PV kss d—t t S 109
A. japonica PV k k q—Tt i v——— 109
B. saida PV g 109
S. japonicus PV e k i mi—g 109
T. albacares PV m i 109
G. morhua PV —-d-v v -mi—— 109
P.olivaceu PV |-d S e m——q 109

3 Car-PV1. Car-PV2. Sin-PV1. Sin-PV2 5H#hta ¥ PV FEELFFILL L

Ca’ 4 X FRAE AR I

Fig. 3 Alignment of parvalbumin amino acids among Car-PV1, Car-PV2, Sin-PV1, Sin-PV2 and other fish species

The Ca* binding sequences are highlighted with black boxes.

6 1> aBRJE(A-F), FEI 3 MIRIE — 5 M — IR 41,
FEA DA R 2> R/IN—B0 o EUIRE 7 ] s )
— NS R, IR R R R . X
By EF-THIS5H, 16 Ca® 456 8 MR R AE
() Ca® 4 X Ik, Hrh CD. EF Z5HEEE C o,

TE AR EER, 31X 2 ASEE IR B 1 Ak K 321
HEIE N Ui AB 25300 B 1 AN 254, A
X—HiKE R . Ca® 85 A5 T CD. EF 45443
Fos R, B 52~64 F 91~103 Wi EL & LR ¥ 1)
Z A,
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D.rerio PV 1b
[ oty
C.carpio PV 1

S.chuatsi PV2
C.auratus PV2
B.saida PV
H.nobilis PV
C.carpio PV 2

D.rerio PV 1c
E S.chuatsi PV1

C.auratus PV1
A.japonica PV
chickens PV
M.musculus PV

H.sapiens PV
C. familiaris PV

S.scrofa PV
_E O.cuniculus PV
B.taurus PV

El 4 PVsHIRFHUAK
Fig. 4 Phylogenetic tree of PVs from
different organisms

Car-PV1

C  c AL

Sin-PV2

Sin-PV1

5 FIF SWISS-MODEL BRZ5#&#% Car-PV1,
Car-PV2, Sin-PV1 # Sin-PV2 = 518 H
Fig. 5 The predicted three-dimensional structures of
Car-PV1,Car-PV2,Sin-PV1 and
Sin-PV2 using SWISS-MODEL

PV [ =&AL, th 3 DA, &
ANEEMI S 30 AR, PV ST N i
1) AB Z5H3TC M BHES F45 AR T, (B EXHEAS
PV [ Ca> 5 & RE S TR PO, IE Sk fl2s 52
ST REBPRIE M PV HA A Ca® 25 &g 11,

WAE 1983 4Eplifi 2 B R B, 5 PV %
P i S 57 5 AT 3 ANERAZ: ABL CD S5 k32 []
()3 #2544, CD \EF S5F380 2 0] (4 th 25, AR

EF Z5tfrb g5 Mgty . 2, EF Zii4s s
WHA Ca® 4 g, S RBFTE R R, TE5HPE
B3l s by s AR I 42 I8 B TS A ) EGTA, 5|
KAE-PEGR PV 5 IgE (9 SOR FEE T 4 50 %L 121,
Tomura ZEPMWE KPR PV D-51. A-90 4T
SRR, RO RAER TR ik, Xk
W4 AT PV HA X Ca® U 1gE 25 A1
o

T PV R EEYE, H Ca®' 454 K 3L R
FeoRHARST, SRR EDRIEN PV Z %5 7=
BaE S SUON P, XA Ca™ 254 X AR A 7] g
2 HAT D E FR o ASWIFI 5 A5 30 i P AR 7K £ 1Y)
4 Bl PV (2R 7 S ARRIMERS R o P4 BexhitE—
HAHr R, TIREIS RN 47 PV 5H Bk PV
2 [ A TR Rk s 2 TRk £8PV (HAEIR K £0 R
KA, Ca™ 454 XIS T 5 3 i BE A, 22
S BT 50 NS AB S5 A6 5 ) & LR 1 41,
ZTA) LR 225X F PV G 16 1 2 B AE 7R ik
A RFRAMIE

3 ik

AHEFEE NEPRILPY P e A3 2 Fh PV 3
P41, (Rl ik BRI o e e 21 2 Ff PV 2
(ORI o X AR AT I P S EA TR 204 R L
X BEALSG R T L R A A SRS, R GE
O3 TROK A PV B TASFRHIE, IF IS X
JUR 28 PV BYZE R S SRR Y 28 S5 E A T 20 A

52 Uk
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Molecular cloning and sequences analysis of
parvalbumin gene in crucian carp and mandarin fish

RUAN Mi-mi'*?, CAI Qiu-feng'?, LIU Guang-ming'?, ZENG Ling-li'*, SU Wen-jin'*, CAO Min-jie"**

(1. School of Biological Engineering, Jimei University, Xiamen 361021, China;
2. Key Laboratory of Science and Technology for Aquaculture and Food Safety, Jimei University, Xiamen 361021, China;
3. College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Parvalbumin (PV) is the major allergen of fish species. So far, research concerning fish allergy
has been focused mainly on marine fish. China is the largest consumer and producer of freshwater fish in
the world, and many people suffered from allergy when consuming freshwater fish. Therefore, figuring out
the molecular characters of PV from freshwater fish would be important. In this study, four gene sequences
of PV isoforms were amplified and cloned from crucian carp and mandarin fish by RT-PCR, with two
genes from each species. All the four genes were 330 bp in length, encoding 109 amino acid residues. The
deduced molecular weight of them was approximately 11.6 ku, and isoelectric points were 4.45-4.69. The
existence of amino acid residues of Ala-14, Leu-16, Cys-19, Phe-67, GIn-69 and Thr-79 suggested that all
the sequences belonged to B-PV. The identity between the two sequences of crucian carp was 80.73 %, and
was 83.49 % in mandarin fish. The identity between PVs from different fish species was higher than 75 %
and the sequences of Ca>" binding sites were highly conserved. Phylogenetic tree based on some PV amino
acid residues revealed that PVs are clustered into two major clades, teleost fish and other vertebrates. PVs
of teleost were clustered into orthologous groups, suggesting duplication of the PV genes before the speci-
ation of teleost while after the speciation of fish. The tertiary structures of these four PVs were constructed
using SWISS-MODEL. They all contain three helix-loop-helix motifs named EF-hand. Two domains next
to the C terminal were Ca”" binding sites. These results may provide a molecular basis for further study on
the allergen of fish PVs.
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