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FEEE: BELIRAR A S R F——%E LK F X (coagulation factor X, FX), &7l 5 % s H# S AR < 4t 5
K R M 2 52 I 5 I g % BF Tl T &0 (Plecoglossus altivelis) FX £ 4K: cDNA FE%1, B 1817 M H
YU, LA — N KETFIR EAE, g — S H 453 AN IEBRAUR AR /> 7 s 5.07 X 10°MEH. Ffh FX
5O FLahi FX S5 HARL, N 3 24 ANRIENESITP A PRI R, Frf FX 585 FX AR
[ —VEB R, N 53%. 7Ef#RBEA 1, FX 5K mRNA EZEEAFHA P RE, Al bt D ERIE, SRt
B PCR 3487, B8 i (G i i gL Jo 7 A T ZH 20 FX LD mRNA 35 82 Eif, 16 h INHA 2 5.43 f%. @R
MRIERGRIE T FHf FX LF R E AL, % TPl . Western blotting 4387 27, S8 Wi & 1 2 4
Ja B T FX S RN, R B AR RSO IIG K, 7E 36 h BTIA ) 3.68 £ . 4 Ik, FX 2K mRNA
T B 1 1A 2R 15 5 6 R Mo 0 G T e i £ (R h R R B AH O, $B e T BB LE £ S HU A v I G (V) 02 5 B HP ke R A
i

KRR B X; B fh; S8R Wi FC R, SEH2¢t e it PCR; Western blotting
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Alteration on the expression of ayu coagulation factor X
gene upon Listonella anguillarum infection

HUANG Zuo-An, CHEN Jiong*, LU Xin-Jiang, SHI Yu-Hong, LI Ming-Yun

(Key Laboratory of Applied Marine Biotechnology, Ministry of Education, Ningbo University, Ningbo, 315211 China)

Abstract: Coagulation factor X (FX) plays an important role in the immune response of mammals. In this study, the
full length cDNA sequence of the ayu FX gene, 1817 bp in length excluding 3'-polyA tail, was determined for the first
time. The sequence contained an open reading frame, which encoded a protein of 453 amino acids with a molecular
weight of 5.07 X 10* The predicted protein had motifs typical of animal FX, and its N-terminal 24 residues were the
signal peptides. Sequence comparison showed that ayu FX shared 53% amino acid sequence identity with zebrafish FX.
In healthy ayu, FX mRNA was expressed mainly in the liver and weakly in the brain and gill. After Listonella
anguillarum infection, liver FX transcriptions significantly increased, and peaked at 16 h post infection. The serine
protease motif of ayu FX was expressed in Escherichia coli and was subsequently used for antiserum preparation.
Western blotting analysis revealed that serum FX significantly increased in bacterially infected ayu fish. In conclusion,
the ayu FX gene expression was significant in the progress of bacterial infection, which suggests FX’s role in fish
immune response.
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FHARHHEEMMER . FXa BEEGE 8 B0 52 7k-1
(PAR-1)FIEE [ 5 52 1K-2 (PAR-2), 2545 i
A RN S0 52 008 iR 4R 5 (Schoenmakers et al,
2005; Borensztajn & Spek, 2011); FXa &1 5 A\t if
JIk PR 52 40 B8 1A %2-6 (1L-6) FIAIE 28 4 a1 i 4
JRLE A% A0 B3 (MIF) 1 3RIA, 5 JONE [ W AH 5%
(Cirino et al, 1997; Papapetropoulos et al, 1998;
Shimizu et al, 2004); FX 2 5 Mk RS ThAgH 0 C3
B WoE, T2 5 Ak R W KR e R
(Amara et al, 2008) . JT4Fk, WHFLIE. 2K, BT,
MRS ZNWR X LR T A e
(Pendurthi et al, 1997; Heidtmann & Kontermann,
1998; St Pierre et al, 2005; Kimura et al, 2009; Jima et
al, 2009; Leong et al, 2010).

#1h (Plecoglossus altivelis) )& iR 11 H 7
AL, AR HLX I E L H AR R 625 [ KRR AT 1)
— R NRA T v EE N TR T BUR #
AE kA L g R T g I (Listonella
anguillarum) J& 758 & A 1) E B R R 2 —, K
FOKHIZ5r ik (L et al, 2009). A TF#5 71 L)
Tovg g a AR B R, PUERTIR PR E
TR 2 M. Pk, 18 SR AT A
AHREE R KA A M FB57E (Uenobe et al, 2007;
Chen et al, 2008). T FX F& K 7Esh ) % [ v v
EEEAEH], AT AT . ASEEG 3 3
JEEBEHLIN T 45 47 cDNA AKifbidy 1 (RACE)H 7
TR RAF A FX LA ) cDNA 2751, B T
ERFPIIRE . REFUICHRN mRNA 4120
RFAE, JF RIS S T U, Bl S 20 ) s
I} 92 % 5 F: PCR (RT-qPCR) #1 Western blotting #if
G5 ) o I B A Bt e A A AL FX SR
mRNA FHILG FX & H RRIER, kDA
WF9E FX FEARGTAN b e e h AR I B8 1 24l

1 #MR57F%

1.1 SEEMR 5

e F AR 20~25g, 1 H T 3K K
S KA TGL BRI 244 pBluescript SKII (+)
A S8 = {f /£ . RNAiso iR 7 . Oligotex-d
T30<super> mRNA_Purification Kit., AMV 5%
fit. Ex Tag DNA & . T, DNA ZEFF. cDNA
Library Construction Kit 1 SYBR Premix Ex Taq i
FIEIW H Takara A+]; Gel Extraction Kit Il [

Omega A#l; 516 BT H I E iR 44)
THEAFSERG 9T (BRAREE AR IC L =EHT/ N B 19G)
e B AL LS A EARA R AR ECL fb5 Kk
JERAE WA E RIS FTIE X-OMAT BT Ji&
R I S B 2 S RAEE ARSI . ICR /)
B 1 T R s 2 Bt S ) ot o S8R Bt [
WAL B FE ayu-HO80701 HA Sz S {447 .
1.2 #Ff FX &E cDNA F5IRI3K15

PEHUE BT IE S RNA, £ 1%(W/V) I 5
B I L VKRS I S 4, 2R AN 3 DI BE T AT Al
53t . B Oligotex-d T 4lifk mRNA, DUH R, K
Fil cDNA Library Construction Kit #7375 ff1 I cDNA
SCPE, BRI R U . BEHLBREL 287 M
AN Bt=800 bp 15 BT F M E o B RAT 1
cDNA J7%1iE ik BLAST (http://www.ncbi.nlm.nih.
gov/BLAST/)Y5 GenBank ¥ 5113147 EL 85 43 #T,
Jifi k5 CL ARl FX JEBRARRLIR 6 40 )P 51, 9 H
RACE ARk & i FX 4K cDNA 751,
1.3 FIIaHh

55 AP - SignalP 3.0 R4 (http://
www.cbs.dtu.dk/services/SignalP/), £ 741 Lt %f K
H Clustal W #£)7 (http://clustalw.ddbj.nig. ac.jp/), F
Grit A4 K ) MEGA 4.0 (Tamura et al, 2007).
1.4 FHts FX EE mRNA B4R RIKFE D

K H RNAiso il FF IR 1% 22U RNA,  Jf
F DNase | (RNase-free) #EATALFE . HL 1 pg & RNA
SRR, oligo (dT)30 4514, H AMV ¥ & i 7
42 ‘CHEH 1.5 h, & s —5% cDNA. HE CL3kAS 1
Frfa FX K cDNA JFHI% it 514, FXtest (+):
5'-CCACCCACTTCAAAGTATGCC-3'Hll FXtest (-):5'-
TGACATGGGTGAGAGCAGCA-3', Ty 14 A Bk
J5 7 386 bp; H4f A fiFH 2K BE A B-actin cDNA J¥4)
(AB020884) % it514), pActin2 (+): 5-TCGTGCGT
GACATCAAGGAG-3'#1 pActin2 (-): 5-CGCACTTC
ATGATGCTGTTG-3', Ty 14 7 B B0 231 bp.
PCR NAKZ A 25 pL, B4 cDNA Fifz 0.5 uL,
10x Ex PCR ZZ3fi 2.5 L, dNTP A (3% 2.5
mmol/L) 2 pL, 1EMAS M54 (10 umol/L) # 1
uL, Ex Tag DNA 24 (5U/uL) 0.25 uL FK R 7K
17.75 pL.PCR [ JVi5cA2: 94 CHALNE; 2 min J5
¥ R HIREFPHEAT 30 M, BEAMEM LS 94 CAR
P 305,58 ‘C iE-k 30s, 72 CHEH 30 s; FHIRGEH
J&i 72 ‘CZEA# 10 min. PCR P #IH 2% (WIV) B gk
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Tk JIE R KRS

15 ERFENKEERANESF FX EE mRNA
FTiET

3 ) i 41 G J G i AN [ I ) B £ JH2H 21,
il FX 5P mRNA 557K 1224k . 2 i RNAiso
BRAE UL, XL 5 4 A T4 40 RNA BT
U, JEHE 20 RNA BT RIR G . 5
cDNA & i, RT-gPCR #1547 417 1.4.25 puL PCR
) J WAk 2 AL 45 SYBR Premix Ex Taq (2x) 2241
125 ub\ 51904 1 pL. ik 0.5 L. KI#7K 10 pL.
14 2 WA Stratagene Mx3000P ¢ 5 B PCRAX
HHT, FEEk 94 °C 180 s (1 MEHRN), BfiJi5 HE AT 1Y
BrEg, 3L 40 MG, B S 94 °C 30 s, 58
‘C30s,72 °C 30s. MR ey 1, PCR 45 )5
X R AT ISR I 2 #r, S At 94 °C 30 s,
72°C 605,95 °C 30 s (1 MEH). MfiiE PCR 4554
UERTE, &P EE ST 3 IR, GFE HAr
R (FX)MIE ZFE (B-actin). 2 &4 AR
128 A FE R MxPro 3.2 3HL. MR Livak &
Schmittgen (2001)3 PRI X FRAE 2k ik 272 0 AR
X B AT i, IR E AT FX R
MRNA [P Kk & .

1.6 H& FX WEZFIEAMES &

HT &M FX KRS pET28a. pET22b,
PET15b. pSBET S5k I ALIE . K, Fedilik
PRYERIAF M FX 28R EAM . Bty
X pET-FX (+): 5-CCATATGATCCAAATCCATAAG
ATCTATAT-3'Hl pET-FX (-): 5-GGGATCCTCAAGG
TTGGGGATAAACAGCA-3" (I RIIZk % in iy B shil vk
WU Nde | A1 Bam H | (138517 41), LA cDNA
BRR PCR 43435145 H I B, 9738748 1% (wiv)
TR Ik 23 5, H QIAquick Gel Extraction
alifk. itk = H Nde | Al Bam H | XUV 5, A
S [FIFEXUEG D) 0 A% R A 84 pSBET Hh, 3RF3HE
4 JFOki pSBET-FX. pSBET-FX %A KT BL21
pLys E Witk, IPTG T KI&, 4IH &M Wa
SDS-PAGE HLvk7r &, % il G-250 B (il
FALNEDL

AR AR EFE TG, 4 12% SDS-PAGE Fl
5%~20%%f /% SDS-PAGE Pk 42, F 0.25 mol/L
KCI Jeta )i, DI H R4 FH LU Ssis /N il 3% 3
W, BRRIERG— . T4 3 BRI 3 KIREN
JKERIM, 4 CHE 4 h LLE, WiGEOEIC R, 2

BERRAET-70 CTHH.
1.7 Western blotting #&
FORFKAPIKE T 4 CHE 4 h, Bk
O BN, F BV FE S A Bradford VA
(Bradford, 1976). 0 h %/, 4. 8. 12. 16. 24 flI
36 h [RILTE 2 R AL ZE 5%H4i /e (100 V, 1 h) F1
12%5 B (130 V, 2 h) HLik, HEERS R E 145
R CIEM G NC B, ARG Sefeegtrh, yeat -
NS, W35 VI 3 he HelRg R, A
10%M fl5 Wk i) PBS-T 37 ‘CEMI 2 h. BhJE ¥t
4 CHWFER, —PuH 5%BSA Fl 0.02%E & 4N
PBS-T ikt . —Hi 4 R J5, ¥ NC IEH PBS-T 15 min
E—IK, 5 min =R ARG DI BV (R B S A )
g bric il AP/ 196 (F PBS-T 15 000 #ik),
37 CH#¥ 1 ho FH PBS-T 15 min ¥&—1X, 5 min
P9k, hn b ECL THE= 5. 454 H Quantity One
AFAT KA

2 & R

21 &Hf FX EE cDNA F3IaHh

287 ANBEALBLIE I v p b 2L IR 1k 2 8 ANFHE
o, ZMFat, Sosmilsiy FX SRR A
A5 R R P, LK S e B 4 k)R] b
>99%. BRI RACE J7ikskd T Ffa FX JEH 4
K cDNA 741 (EMBL % 3% %5 FR851398), ' Hi
1817 ML RAL AL, 3-Kui AT poly (A) &, &—
AN RITFTRC SEAE, &R T 26 234~236 {71 ATG
AR T, ZIET 5 1 593~1 595 47 (] TGA &
IR T, HED S — N B 453 NS IERR 4K
XY T B4 5.07 X 104 IEH. M &0,
FEHI 3 AR gm i X K 222 MEFFR, £ IR
5T P HI“AATAAA 155 1801~1806 17 (& 1).
A FX IR N 3 24 AN B N5 ST, Lk
B 7 HIE A v -REE E IR 45 1 5 (Ala 43~Val
88). M~ EGF-like 45#43#, (Asp 89~Glu 125, Ser
129~Cys 167) Mizzz it Al f s (Glu 190~
Lys 437) =R ORsFIgit s, Hh v -RER =R
SERST AL 10 MRSFIN v SRR AR

SRAERTHIEREY, M FX 5540
FX [Al—Ph &, K 53%, S5 KT iEbE FX O —
Sy 48%, TSI FX KA —YE A 44%~46%.
ARG TR, 028, Iz, SRR
TR FX ik (H 2).
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ATACACAGTAGAGTCAGACAGACAACAGATTAAGTGAGACACACTGAACAATG TGAACATTTGAAAAACAGACGAAG 77
ACAATAAATACAAATATTTCACAGTATACCACAGACGAGTGAGAGAGAGAGAGAGAGAGAGAGAGGGAGAAAGAGGGA 155
GAGGGAAGGGAAGAGAGGGAGGCTACAGCGAGAACCTCAGCACTATTGGAGGTTTCCTCCGAACATTAATACGGAGCGTC 233
ATGGGGTTGTGGCAATTGCACTTTCTCTGCTTCTCTCTTCTGAGCAGCTTCCTACTGGTCCAAAGCAACAGCAGAGTG 311

M G L W@Q L HVFLCVFSULILJSSFILILWVRQSNSRWV 26
TTCAGAACGCCGTCTCATGCCAACGCCTTCTTCCTACGGCCCAAGCGCGCCAACGTCTTTCTGTTAGAGGAGATCTTG 389
F R TP S HANAFFILRPIEKRANVFLLEETIL 52

CAGGGGAGCCTTGAGAGGGAGTGCTACGAGGAACGCTGTAACTACGAGGAGGCCCGCGAATTCTTTGAGGACACACCC 467
Q 6 s L ERECYEEWRT CNYEEARETFTFETDTP 78

AAGACGGTGACGTTTTGGACCGTTTACGTCGATGGGGACCAGTGCAACCCCAACCCCTGTCTGAATGACGGCCACTGC 545

K TV T™F WTV YV DGDQCNPNPCLNDGHC 104
ACCGATAAAATTGGAGGTTACACCTGTAACTGTACTGACTTGTTCCTTGGACTCAACTGTGAGATGGATATGTCTCAG 623
T D K I 6 G Y T CNCT DL F LG LN CEWMDMSQ 130
TGTCCCACCAATGGGCCCTCAGCCTGCCAGCACT TCTGCACGATTAAATGGGGATCGTACCACTGCTCCTGTGTGACA 701
Cc P TNGPS A CQHFCTIKWGSYHCSCVT 156
GGATACAGGCTTCACAGCGATGGAAGAAGCTGCATACCTGAGGACCCACATCGCTGTGGAACGATCTCCTTGAAAAAG 779
G Y R L HS D GRS C T PETDTPHTRTCGTTI S L KK 182
GCTGAGAGGAGCAAGCAACCTGAAGCAGGCAACCACATCTGTCCAGATGGCCACTGTC CATGGCAAGTGTCCCTGCGA 857
A'ER S KQP[EAGNUHTICPDGHTC®PWQQVSsS LR 208
ACGCTGACGGGTGAAGAGCAGTGTGGCGGGGTGATTCTGGAACCTCACTCTGTCCTCACCTCAGCACAGTGCCTCAAA 935
L T GEE@Q C GGV I L EPUHSV LTS SAQCL K 234
AAAGGCCAGAAACTCTACGTGGTGGCAGGTGACAAGGCCACTAATATGAGGATCCAAATCCATAAGATCTATATTCAC 1013
K G Q KL YV V AGDI KA ATNMRTIQTIHKTITY I H 260
AGCCGCTACAAGAACGGGCTTCCTGGGGATGACCTGGCCCTTCTGAGACT TAGCTTGCCCATTCCCTTTGGCCCCACC 1091
F R Y KNG L P GDODILATLTLTGRTLSTLPTIPTFGP T 286
CACTTCAAAGTATGCCTGCCCACCAAGGACTTCTGTGAGAATATCCTGATGAGTAATGGGAAAGAGGGAGTAACTGGT 1169
B F KV cLPTIKDTFT CENTILMMSNGZEKETGUVT (] 312
CAGCCAGACAAGGACCCTCTCGCTTCCCCTCTTCTTGCCTACCTCAACCATGAGGACTGTAAGCTGAACCTCTCCCAC 1247
R PDKDUPLASZPILLAYTLNUHETDTCEKTILNTL S H 338
TCACTCAGCAACAAGATGTTCTGCATGAAAAGTCTGGAGAATCAACATGGCCACCGTGGTGTTAAGGCCCTTAGGAGG 1325
F L S NKMFCMZEKSTILENG QHGHERGV KAL R KR 364
CACGACGCCCAAAACGGTTTCAATACAACCGCACAGGAAGTGAAAGATGCTACACCTAAAGTTTGCAAGCTCCTGCCT 1403
B DA Q NGF NTTAQEVI KDATTPIEKVCKTLL P 390
GGAGCTCCAGTAGCAACTGTAGAAGGAACCACTGTCTTCCTGACCGGCATGCTGCTCTCACCCATGTCACATGACTGT 1481
L APV ATVEGTTVFLTGMLTLSPMSHDJ( 416
GAACAAGGTGTCGTGTTCACCAAGGTGTCTCGTTACCTGCCATGGATTGAGGAACATCTCAAGCTTTCCGAAGCAGAG 1559
E Q G VvV FTZKVSRYLZPWTIETETHTLEKTLSTEAE 442
ATGACGACACAAGTTGCTGTTTATCCCCAACCTTGAAGGAGCAGTAACCCTCATCGATGAGCAGAGCTACCAACACTG 1637
M T T @ V AV Y P Q P = 453

ACTTCTGACAATAGACTCTGTCAGACCACAAATAGCGAACATTTAACCTTTCTTTGCAGCAGGTTGATACATTAAAACA 1715
ACCAAACAAAAAGAACATATTTAATATATGCGACACTGCAGATAAACTGACCATCTCTAAACCTCTTGCTGTGTGAAA - 1793
TGACCAAAATAAAATTGCTACTGTGAAAAAAAAAAAAAAAAAA 1835

Bl n FX BELE cDNA B R 7 AR F i) s B2 )7 41
Fig. 1 Nucleotide sequences of ayu FX cDNA and deduced amino acid sequences

Sl XAl 39l X LURMA T BEbR I, IR A%, I AFIRF S, A RERIFA, Rl PIEES hE Sk
FPol, ZERBITRINERE S (AATAAA) SR RIZRbRIL, NN v -RIER IR A I, R v SRR R (E) UEMY (¢) 5
tH; XCRRIEAR LRI 2P EGF-like S5#45R; J7HERRIC K b 22 5% R 1 B 45 1 1

3'-, 5"-untranslated regions are shown as italics. Coding region is shown as part, where the upper sequence indicates the nucleotides and the lower shows
the amino acids. Asterisk indicates stop codon. Shaded box showes the signal peptides. Putative polyadenylation signals (AATAAA) are single
underlined. Gla domain is bond printed, and 10 potential Y -carboxylated glutamic acid residues are marked by “*”. Two EGF-like domains are double
underlined. Serine proteinase domain is boxed.
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Fig. 2 FX phylogenetic tree of ayu and other animals
based on NJ method
#FER GenBank 77515k Ffi; FR851398; B Lff, XM_002660325;
KVGf; BT059500; -Lfillfig; AB377285; Wilfile; DQOL7705; 4
KEEdE, AY940205; HYBEE, NM_001127614; BELS; XM_002191385;
27 J50; NM_205022; /MK fil; NM_007972; BRiMEF4k; NM_001082016;
H7 4% ; NM_001044592; “f; XM_613822; ki #li%k; DP000536; %k I,
NM_001104584; % \; K03194; L; XM_001917075; ZK; XM_534191;
/NH K%, DP00088O.
GenBank accession numbers: Plecoglossus altivelis; FR851398 ; Danio
rerio; XM_002660325; Salmo salar; BT059500; Lethenteron japonicum;
AB377285; Pseudonaja textili; DQO017705; Oxyuranus microlepidotus;
AY940205; Ornithorhynchus anatinus; NM_001127614; Taeniopygia
guttata; XM_002191385; Gallus gallus; NM_205022; Mus musculus;
NM_007972; Oryctolagus NM_001082016; Sus scrofa;
NM_001044592; Bos taurus; XM_613822; Papio anubis; DP000536;
Macaca mulatta; NM_001104584; Homo sapiens; K03194; Equus caballus;
XM_001917075; Canis familiaris; XM_534191; Otolemur garnettii;
DP000880.

cuniculus;

2.2 & FX #EE mRNA BI4RLRRIAHE
AT . B s L. 3L LA
it A7 RT-PCR Kl FX 33744 386 bp, P
% B-actin 24 231 bp. RT-PCR 4% W], fdFidfa
FX BEDI mRNA 2R ik, e A oAy
ERIE (E3).
23 BBAFMKEERINEERE FX EE mRNA
BIFRIET L
£ 1) 4t EC A SRR 1 B £ SR I LR RS,

B3 Ffa FX JE mRNA [F4ZIRIARF1E
Fig.3 The mRNA expression patterns of ayu FX
FX ] mRNA 7Efg A & 1R IR IL 22 %, 10 A 0ILE 4] DNA
(DNase | 4bFH); 2 ToARAR B 1 X i
Differential expression of FX mRNA in various tissues of healthy ayu, 1:
ayu genomic DNA (DNase | digested) used as template; 2: without template,

used as negative control

TH 8 5 N R 7 o 41 2 R (Y 40 R T
SR, MR A (RS AR ERK) AR R IN AT A
WIS . BT FX B mRNA FEE/E TR
ko DRI, FRAIIE ) it [ R SR e A £ 4, 8,
12, 16, 24 F136 h [AFZHZR, #E4T RT-gPCR 44T,
GERRY], SRR, 4 hi, YR FX IR
MRNA [WRIA R RN, 8 h 5, ik BFEW
I (P<0.05); 16 h I}, FIAFEIEF|IE( (P<0.05),
210 % 21 5.43 £5(F 4) (ANOVA, t-test).

3’-’ 0.09 - @ % 12}l Control group
o3 008 Fwging Cinfected group
: S 0.07
ZZ 006t
ZEZ 005t "
Z 5 E004} * .
5E #
Eg 003}
o8 =002+
o um;ii T : 1 =
oy v 2 g 3
z i WE e B e
4h 8h : |2‘h 16h 24h 36h
T e e ]

Hours post injection

K4 RIS R e & ST 4128 FXCEED
MRNA {354
Fig. 4 Analysis of liver FX mRNA expression changes post L

anguillarum infection in ayu.
* ¥ P25 (Significant differences) (n=4, P<0.05).

24 HaFXERLIREQMEWENEREZETE

JE % 3 IA TR pSBET-FX 23l e 3 iiE TG i,
KA E BL21 pLys E 4 IPTG i3 &KX,
SDS-PAGE 7r @i, Il —4m&is %S
A, M TR 2.3X10° A4 (B 5 a), 5
T E . FX 225008 B I 45 A 6] 231 i
KN (2,26 X10%) HIFF. % BEVIRAIAR G G /N iR,
il .
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a b

Kl 5 Frfa FX 2221 8 1 R 45 i IUZ R IE F Western
blotting /3 #7
Fig. 5 Prokaryotic expression and Western blotting analysis
of serine proteinase domain of FX
a: Al FX 25 R MG 45 5 % 1L 1) SDS-PAGE 43#T. M: I
marker (X 10%); 1: o &ikikikin BL2L %S 2: 44k 4%k 4 pSBET
B BL215; 30 & H ¥ v BUREAIORIIK BL21 AR5 40 & 2 BURLI
BL21 i%'; 5: VIk4lifk. b: Western blotting 2047, 1. J5iA%&iE4lifh™
W, 20 AR f i NC: B PR
a: SDS-PAGE analysis of serine proteinase domain expression of FX. M:
protein molecular weight standards (x10%); 1: lysis of BL21, induced with
IPTG; 2: lysis of BL21 transformed with pSBET vector, induced with IPTG;
3: lysis of BL21 transformed with pSBET-FX plasmid, without IPTG
induction; 4: IPTG induced serine proteinase domain of FX; 5: purified
serine proteinase domain of FX. b: Western blotting analysis of recombinant
product and health ayu serum. 1: purified serine proteinase domain of FX; 2:
healthy ayu serum; NC: negative control.

25 Western blotting #& & & MEFHR FX (S E

L

B4, 8. 12, 16. 24. 36 h FlIX} I 7 £ 1fiL 35 25
F1EAT Western blotting 43 #r, & (L35 HHkS I 21 AH X
T R 4.81x10* (4571 (] 5 b)o 54 FEXS AT
B, 4 h I, i) bt [ TR 452 4 9 7 £ L FXC)
TERARAEWE AL, 8 h J5EEEFEEN
(P<0.05), FfBfiAE YL i ) GE 5 FE R 21 I, 8 h
IS}k B A 2 4%, 36 h IRk gkt R4 i 3.68 15 (1
6).

3 i #

FX AR TR ARS8 S
BENLI 454 RACE 177, M3 T T & FX
FE[A cDNA K751, XA FX LK cDNA 7
FUR B RS . HEN gD R B y-RES AR

Oh 4h 8h 12h 16h 24h 36h

— — — — — — — < %] ()}

*

MR HE T
Gray value
| % I o PR ]
[ I =
*

o

0 4 8 12 16 24 36

AR TI(h)
Hours post injection

K6 Al FX Western blotting 441
Fig. 6 Western blotting analysis of ayu serum
a; I B -h FX Western blotting 457H7; b; Western blotting 457
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