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88 slclSal ERREZmEMEH ERERESHT

= M, Kk &, xHA, BIRY, #EfMS, FxE, F43
(1 TS A K P2Be, VIR B 5 453007 2. ST RE MR , A JEIT 361005 3. shld kb
BFGEBEHRILA BT, % M 510380)

¥ E: 6 Cyprinus carpio)slelSal FaIRZ A F ST BE 100 v BE % 12 /NIRRT IS AL 4 3] 4 b 2 2L At e 1A ) —
TP R0 7 L i 25 2 (W 5% 02 3K, %k DR 7 S % o g v o B B B B4R . AR | K B AR ST slelSal
(slcl5ala 1 slel Salb) B R AL SRR P S B 2L 0928 4K, 4 slelSala i slelSalb F5 R 56 #84r Bi R e 2
R BOMAU G VI 58 BamH 1 F1 Hind 10 J5 3% 4% % pET-32a ( + ), #9 @ F 38 2044, JF B2 il 5 B
slelSala Fl slelSalb R Z FilESUA . KA ELISA R HTA M, 3R75 09 BT Slel5ala Fil Slel5alb 1z
AR 8.1 x10° F2.7 x10°, FEMEK S AN E (Aeromonas hydrophila) &Y J5 ,SlelSala F1 Slel5alb 4 &% 5

F IR /KOP 5 48 6 BRAH G, 238 T 339 1 2. 85 %, ULAAAS SL a6 48 19 22 Se AR HLA S0 3R A1)
R S R R 1) SR S, BB K I b5 LA ™ A e N SlelSala FERE/K SNBSS 3 h A6 h
TR AL = IR BN, 7E 12 h 5 TFAR AR K -1 T R {H SlelSalb 78 3 ~24 h I &) — B 4B 5 B &
M R AR, W] SlelSala I SlelSalb Z ] A —E R FRE 2 5, TERYL I R, SlelSala (3 1k it B A

T Slel5alb, KL slel5al a FEHTTRESE slelSal FEDK ) FREE , 7E B G e I 24 i A vp R EE .

KR B slelSal FH; Pk, WK AN
hERES: So17 HRARER: A

Jia T8 2 15 35 R K% (Solute carrierl5
family, Slel5 ) fiY 3= A F & A1) FH 5T 466 32 A
R R AT —/ = IRFNBL IR 23 5 Y 15 5 A i
AL B FR A S JIK % oz 44 Ak TR 52 ( proton-
coupled oligopeptide transporters, POTs) L slels
FNF AL AR IAT S DR, 739008 slel5al
( PEPT1 ) | sic15a2 ( PEPT2) | slc15a3 ( PHT2 ) |
slel5a4 (PHT1) Hl slel5a5) , Horp st slelSal F
sle15a2 (LA JRYIFRHE RIS iz DI RE R BT 58
B slelSal |7z o3 AT AE N b B 20 M B AR 2
R R 0 /NS A M A 2 R R e —
Fehm ARCE ) B B A8 AR fETHALE
slelSal /NIKERIZ 72585 W 2 2 SL R 1Y W WS 80
AL, FLAT B4 3z 3 B2 TR FERE AR AN S 1 R AS)
B S e L RS R Y R =
Je 45 PR AR O REARK, T B-PY BERE P R
LA 5 7K 2R i ol 7V 4 ) L 2

FE A HA: 2021-01-30 &E B 2021-03-09

A ) B VF 2 25T IR o slel5al mRNA i
(3 S TE AR 2B A AL A, SR /K BRI
MISERZ (8] 53 5] 2 4 2 — 2R R C (protein
kinase C,PKC) Fl—~%5 F i A (protein kinase
A PKA) (R BR AL AV s, AT ™ AR AT 36 1) B R Ak
WA TS T REM LN o WA, slelSal 380
PG NOD SZ A A5 5 8 B, il i & Tri-
DAP F1 MDP %1z S B2 4 1 1) B, {15 42
RNFFHF 2R R AR 73R i 5 5%, 51
PR SRER 2 o FETEITUE ( Xenopus laevis) [
W, slelSal LEHURTE AP A Fos5 W 25 Pl B
FARFY, R 5 USPI8 (3L %k 3% 4R
GlyGly ( Glycine-Glycine ) iz #2, [ [ &i&
P

2003 4 VERRI 4" 7E 5 5 £ ( Danio rerio)
RN T slel5al , BlJG , A /D2 3 0 7E Je ik
( Misgurnus — anguillicaudatus )" | KR W fiyi

ELWBE: FRA AP (31801032) 5 H 4 B B0 H (182102210081 )
EE®T: £ W(1997—) 3 WL A, H 07 s M B R G TT RN % . E-mail: j2491154021 @ foxmail. com
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20 (SR VNI B 30 &

( Dicentrarchus labrax )" | J VG V& ## ( Salmo
salar)"® 1" 8 ( Siniperca chuatsi)"®' | i ff
( Ctenopharyngodon idellus) 6T i g R AA PN B 2
WA TERVG BRI, slelSala 5
slelSalb HATHA 1 2B, (HAE LA RL 12 5)
AN 7ESEaR et iy &SPV E BRI S
XA AR T A BE 4, slelSala 5
slelSalb BB ILIR) R IA , TEAE AL 0 L & B
BEX —/ SRR AR e . 2B AR fa Y
WF5E b, 252 2 & £ b A ) slelSala 5
slel5alb BATFARL A 2Rk kRIS
Xt B ) b i 32 LA — s i

B ERMA 2 T i BAURIE R 2 — 1
RERBKIR P S AR R e, AR
BRRDLAE " o AN, B —Fh B
M B2 TR T A s IR R
o B ek Ak R R 21 2 S AU A F 5 0
UTAER , S 5 30 B R0 2% B8 2 1, 2 B0 R
BRI, 40 - W K B T A /K i DR AL 7, I
TEBAT T3 190 B 0 B i 4 RO 15 00 T T B A
T3 RS TR SR RS R . KT
W slelSal WIBFFERELD  E5E ) R0 slclSal K
PRI i T v 0T 7 oA F R WA 246 K8 3 7 i i 1 v
W 5 8, 48 S MR MR Js A 7K A 1) /0 i = 2 28 1
B A A S IEAT AR (T AR5 &
B, slelSal FeRTEBRIERGANE PR K 2 RE KN 2
A —E RPN, W] REAE BTG T AL A

FUAi, % T8 slelSal f)RHRAHF 5T 3 5 4
H T mRNA JKF- B, AR R IR K E AT

B I XL slelSal BE[H 1) 8 R IE DL &
THRETS TH 1 W 98 BA — i 1 B A S
SEH I AR IR PR B AR AT & P R E
FEW R slcl5ala R slel5alb HBYE A, X H#HAT
afifb )5 S /N B, AR AR N 1 2 v BE TR, R
ELISA A DT AR A 0 228 8 7K 5P e
Yu 5y A Slel5ala #1 Slel5alb 25 H By R iA
0L, R BEIRAMWISE slelSal B P ) #2855 J
IR AL B i — 2 1 B

L MRSk

1.1 & RNA gJi2EUK cDNA E—#r) &

PR (35.0 £ 1.5) g BYS24G FH BRI 5 {7
FA T R A7 K ek, 9055 2 JH] JS REHLER 3 2,
FETCR A FHUL 12 A4 8UC0NE JRIE G
SRV VB LA R R IR P R R A )
BRI AR T, SR BOS RNA JF A6 I ot &, 4% IR
cDNA J 5% 53100 & (TaKaRa ) 46 B 5 4R 15 57 —
% cDNA, H] T J5 2% PCR 85 AAR
1.2 BAREFHHHERETE

HHE NCBI | slel5ala F slcl5alb 1) B IR
J¥ 51, 7E DNASTAR 34 i#£ 47 Protein 73 H7 K4t
JEL k5 35 DX 38 Y F0 , FH Primer 5. 0 35 1 FH W Y
FesetkEs [ (R 1) I8N BamH 1 Hind 4R
JE ) VA, s AR i R X H B R Be itk AT
PCR ¥ (P4 254 :95 °C 5 min;32 MEFR AU
95 € 30 s,57/60 °C 305,72 C 60 s;72 °C 10 min
4 CHRAF) o

x1 SIYFIIREXER

Tab.1 Primer sequence and related information

- p ot ey
S %l#@%ﬁl V\]JJ% i%l_ﬁﬁi R A 2 L g
Primer Restriction Expression Competent
Gene GenBank
suquences enzyme vector cells
relSal CGGGATCCGCCATTAGGTTTGTGAA BamH | pET32a BI21(DE3) MN447397
seloata CC AAGCTTGACCGAGTTGGGCTTC Hind 1 pET32a BI21(DE3)
iSall CGGGATCCCCGTTTGTTGTTCCTGG BamH | pET32a BI21(DE3) MN447400
seloa CC AAGCTTGTGGGTAACACTGAAGTAG Hind TI pET32a BI21(DE3)

W FAY R BRIk 4K pET-32a( + ) FIFR
PENYIEE BamH 1 1 Hind 1 3547 XCEE DT ( i)
{RZ Y 10 pL.BamH T 1 pL.Hind T 1 plL,
10 x Buffer 2.5 wL ddH,0 10.5 wL; #4437
CHEYI3 h) X RGY) R BB 1l e 3 He [ 52 B ik
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F: HRBE ) 6 L, pET-32a( + ) FY] ™
W12 wl,10 x T4 ligase buffer 1 wL, T4 DNA %%
B 1 L, 16 CEH: 8 h], HH KX TR A5
AT DHS o e Ak, 42 BETORL A 32 3500 & ( LA
) U B X 4 R I B A IR AT BORL B I, I X
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JoRE AT (AR ) Bk
1.3 REEAMEZRIERAEL

¥ ¥ IE ) 19 E 4 3R 55 R pET32a-
Sle15ala Hl pET32a-Slel5alb #4432 4% BL21
(DE3) ik FHYE B MR, R T AN
%5 % (ampicillin, Amp, 100 wg/mL) 1) 300 mL ¥
fAs LB B3 #E 37 C 200 +/min ({1555 4 1F
T, 2B ODgy 155 0.5 ~0. 6 B , A IPTG( %
WRE 1 mmol/L) i 35, &% 1EF 5 ho R
SDS-PAGE 43 #ff H I & H Y Rk 1E &L, DLoR &
IPTG SR ARRE S X B e B E AR
KTCRSE B0 (4 °C,8 000g, 10 min ) AL B 14,
PAGE g8 PESE G 98 i (20 mmol/L Na, PO, (15
mmol/L C;H,N,, 500 mmol/L NaCl, 6 mol/L
CH,N,O,pH 7.4 ) 5 & J5 8 A P (5 3 s,
(B 3 s P2 50% 5 BB ] 30 min) |, 250 (4
C,8 000,30 min) U4 G R G
JA His Trap HP #:H1, 2 i His Trap HP 24555
HEi IR AE A0 3R, TR A8 VE S5 T Al Ak 3R 55 1Y il
G, SDS-PAGE H yk K I 46 1k 35 11 A9 vk B )
g,

1.4 ZRpERENH &

28 BCA H v B2 I 0] & (I T A=
o)) R kA S B TR EE, RS SRR 6
SRR (17 £2) g 1Y 4 J& /N BUAE K fe s 5l
Yy, Ho 3 HUNR U S8 81 1 x PBS /RN
XTHREAH o B I e L AL J5 , /s BRI I A7
St B f F of ER 58 42 A4 50 ( Sigma ) |, Ji5 2
T G e fi FH 36 IO 58 A R HEA T IC & R 4,
YR F/IN U T4 5 100 WL 28 I + 100
pL I RSE 4/ A A [EFE 1 s sy 1
O, It g 4 YOE AR /N RUALT , - 80 C R4
o

KT ELISA J5 ik #EATHuAR s kil . fs
PR Eh 22 il (pH 9. 6,0. 05 mol/ L) ¥ 4fi Ak 37 A
Je B H R SRR 10 pg/mL, AR =S
A HRAH, I A IRt 4 Cd i ; Ik H PBST Pk
3 UGB EA (37 °C L2 h) J5 555 ASERE R
FRe[1:10° 1:10° (1: 10* . 1: (3 x10%) .1: (9 x
10%) 1: (2.7 x10°) (1: (8.1 x10°) . 1: (2.4 x
10°) T afiL 35 (B4 e (R fose /N BRL) I 2 25
X R ML R BV, T M RREE 3 N, B 2
h(37 °C) ,PBST k% 3 U I AR BEJS 19 HRP 45

CCEPLER IgG(1: 1 000)37 CHEE 1 h,PBST
3 UK TMB %3 37 C 3k i £5 30 min J5, il
A 50 pL SRR ARV E I E Ayspo DAKREEE
20/ BRI T BE A S I i EU A =2 AR S B AR 1
FEPRE . LT SN R IR 5, T - 80 C
A& .
1.5 BEAR

SIS YL REAL 4 B0 3] 100 L g ErH, 40
2HCIERFAMBEH) , BHKR I NEL, HHE
SR 50 e, RELH BRI 3 WK, B4R IR
SR 3% o KE(26 £1)°C,pH 7.0 £0.5, %A
W <0.01 mg/L,DO ¥k >5 mg/L, &5t 1 JE
WRFRIG ,  2H A RN s 1 5 150 L g /K A ERL
P (LDg, =1.47 x 10° cfu/mL) , Xt H& 21 4 5 45
[ K 1 PBS (0. 8% NaCl.0.02% KCI1.0.027%
KH,PO, .0.358% Na,HPO, - 12H,0, pH 7.4),
PERCEST ST 3.6.9 .12 .24 148 h #17 R #Ik
Wi, 4 °C#F B e B0 R E , A 1.5
mL JC RNA 48 th, - 80 CLRAF, I T AHNL 48 45
I E
1.6 #2[mi&Er Slcl5ala A Slel5alb P RIEE
NE

WS B DE S H AN B2 I S ] 2 x A
LA BN A B AR AR, 4 C B R G, R
ELISA 34 0 If 7%t} Slc15ala £ Slel5alb [ 38
Ko BR—PUREE R, B IMIE % 1: 10 000 77 B IE
S1E A AR, A AL F I 5 1.4 75 g A I
JrE—3,
1.7 HESH

fii 11 Excel 2019 43 Hir b 23 A7 A S5 55 B4 5
A s Y T 24 E + ARUE TR (Mean + SE) 3
7No KHI SPSS 19.0 Giit B i AT IR = O 25
53H71 & Duncan [QVE #4720 5 LA, D) 4% 52
e Z B 22 R A

2 4

2.1 EREHBENHBRELETE

W& ATV R R 51 ¥ 4T RT-PCR 97
W, 28 1% SEREREEE R F VKA I )5, 2R 7E 24 300
bp Ab43 51 AT DL S5 e B B A% (SEBR R/NT
A4 258 bp F1306 bp), WEl 1, {fi ] BamH |
Fil Hind WX+ H §) R BEAE L pET-32a( + ) #E47
W], 2 543 56 slelSala F slelSalb KA %
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22 o\ w7 ok % ¥ R 30 &

3 pET-32a ( +) & F (K 2), i ik =
DHS5o, S YR I ME T V5 64700 7, 7 5 NCBI J5ih
JP o) #E AT HXF, 45 R B R § 4H ikL pET32a-
Slel15ala F1 pET32a-Slel5alb {5245 4E 1F 7, 4 H
PTG o K& 5% 78 F B b 45 n] @, GIE B pET32a-
Sle15ala #ll pET32a-Sle15alb B 4H 3 ik 2k 4 44 78
.
bp

2000

1 000
750

500

250

100

M.¥r W i 2 000; 1. slel5ala #: [ PCR §" 8 7= 4y,
2. slel5al b3EH PCR ¥ 1#47-4)
M. Marker 2 000; 1. slel5ala gene PCR amplification product;
2. slel5alb gene PCR amplification product.
El 1 PCR =¥ BIKDHT
Fig.1 Gel electrophoresis analysis of PCR product

bp

2000

1 000
750

500

250

100

M. FRUEM IR 2 0005 1. slelSala H [ SUEGI S AE ; 2. slel5alb
B P UL D) S
M. Marker 2 000; 1. slc/5ala gene double enzyme digestion
validation; 2. slc15alb gene double enzyme digestion validation.
2 EAREFHIR N EYIEIE
Fig.2 Double enzyme digestion of
recombinant expression plasmid

2.2 BMEEAMRERAN
He A R AL 2= R AP BL21 (DE3) 3%

http: //www. shhydxxb. com

KRR, 2 37 CHRZ 3R 2 OD Jy 0.55 ), il
A IPTG %5 5 h, BUE W 47 10% () SDS-PAGE
B9HE . FEARX 53 Bt 200 30 ku 4k 43 5] Il 2
AU R e H 25T, S EHEAE 30. 36 ku
32.12 ku #HAF (B 3 FNE 4) , 3201 slcl5ala FN
slelSalb TE)FAZAGREAR pET-32a( + ) thiGE] T
Fiko BLOWCRTEAR, IAGE A8 45 5 2% h il
RS I T A . RIS BTE W, 2 IR His
Trap HP $+E8E H 4l AL #2720 JR A7 2l , Jf- 38
ENT AL LBRIE W T A F LR, 4 SDS-
PAGE #5455 87, 570 IPTG 155 S (1) B %f B]
AN IPTG 5 W FHMEXT AL A L, Zad £
UCAN IR B 1 A8 PR 25 5 22 v 2k 5 i 2
HER 24 & 2 (B S FIE 6) .
1 2 3

g

48
35

30. 36
25

20— .

L3R T 52 F B 430 2. R 28 PTG ¥ 1 4 4L
3. ZIPTG 19 4 AL

1. Protein marker; 2.

ku
75

63

Inducement group without IPTG;
3. Inducement group induced by IPTG group.

B3 Slcl5ala @& EAMRZRIE
Fig.3 Prokaryotic expression of
Slc15ala fusion proteins

2.3 HmFEZMNE

FI 446 B BT 5 1 Slel5ala Hl1 Slel5alb fil
HHEE, X4 FRE N RIETT 50, R ELISA 3
IS AE B 13 T 2 e BE BRI R . H 3R 2
e 3 n LLAg 0 BRI BT I T 43 00 A R &
8.1x10°(F2) 2.7 x 10° (£ 3) i, B I 75
5 BH A I3 A R B A AR F 2. A
I, H5E Slel5ala F1 Slel5alb £ Fa RPN 4>
2K 8.1 x10° f12.7 x10°, 0] FiF J5 2525
OE Ay walllS
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32.12

L H BRI > T B bR vE; 2. K2 IPTG ¥5 5 /) & B4l ;
3. &IPTG i A 4 .
1. Protein marker; 2. Inducement group without IPTG;
3. Inducement group induced induced by IPTG group.
4 SlclSalb @& EBHHREZRIE
Fig.4 Prokaryotic expression of

Slc15alb fusion proteins

ku
75

63

I .H

48

35

- ——30.36

25

20—

LR A B> 7 Bt briE; 2. ke 8 3. B ER .

1. Protein marker; 2. Purified protein; 3. Postdialysis protein.

5 Slcl5ala gt EEBRI4EK
Fig.5 Purification of Slc15ala fusion protein

L 2 3
u
75 .

63—

18 -

1. A BT AT B bt s 2. alifbfE 8 s 3. BT EE M.

1. Protein marker; 2. Purified protein; 3. Postdialysis protein.
6 Slel5alb B EE BRI 4L
Fig. 6 Purification of Slc15alb fusion protein

2.4 WERMBFEHRERREENE
HIRA T ff A Slel5ala 1 Slel5alb (i 2
FEIRKF 1 x PBS By g 7K B B ) R
S G, AE 3.6.9.12.24 F1 48 h 18 1 J2 i ik BX
I, DAKS I I g pn ik (B 7) o S5 R R
SIEW A, 75 R Y rg /K S BB i, Slel5ala
F1 Slel5alb (136 3k K1 5 E 3 11, SlelSala
£ 3 h F1 6 h Zids— Bt [a) i [a] — & ik K G
TEUG B E TR 24 h R B IE 3 K.
5 Slel5ala # L, 7EJ& YL )5 Slel5alb M 3h % 24
h i — B AR B AR R A K, H2 48 h
B R KR, IF BAE R 4y R e i)
Slel5ala 33575 T Slel5alb, fERE/KS BN
FR YL 5, Slel5ala il Slel5alb B & HFE5
7J<¥51E HOW BT b, LRk i e T
3.39H12. 85 %, i WA S il 5 B IR B B
[R5 A R S

%2 ELISA 7ENE £ sefEfiE SlelSala i)
Tab.2 Detection of Slc15ala polyclonal antibody titer by ELISA method

Wi H i BeA% B Dilution gradient

Item 1 2 3 4 5 6 7 8
T B4 Dilution ratio 1.0x10%2 1.0x10° 1.0x10* 3.0x10* 9.0x10* 2.7x10° 8.1x10° 2.4 x10°
Qb FRZH Treatment 0.995 0.725 0.621 0.522 0.395 0.261 0.139 0.079
[H %+ R4 Negative control 0.193 0.081 0.079 0.077 0.071 0.067 0.059 0.055
25 X BE4 Blank control 0.053 0.053 0.051 0.052 0.051 0.051 0.050 0.051
HESREAL IR HEEL 5.156 8.951 7.861 6.779 5.563 3.896 2.356 1.436

Treatment/ negative control

http: //www. shhydxxb. com
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oo K

Ly
¥

i

30 &

%3 ELISA 77 &WE £ eEHLE SlelSalb

Tab.3 Detection of Slc15alb polyclonal antibody titer by ELISA method

R PR I REREAT T 05T

3.1 slcl5ala F0 slc15alb B E L = EHA &

i H i BeA% B2 Dilution gradient
Ttem 1 2 3 4 5 6 7 8
T BA% 4 Dilution ratio 1 x10? 1 x10° 1 x10* 3 x10* 9x10*  2.7x10° 8.1x10° 2.4x10°
Kb FHEZH Treatment 0.927 0.699 0.622 0.527 0.335 0.171 0.108 0.094
A M3 B2 Negative control 0.153 0.079 0.073 0.071 0.070 0.061 0.059 0.055
23 %) BB 2H Blank control 0.053 0.051 0.050 0.051 0.050 0.051 0.051 0.050
4] Ly anii¥
AL/ ) EXJ.‘H"VH 6.059 8.848 8.521 7.423 4.786 2.803 1.831 1.709
Treatment/ negative control
18 d d i slelSal DA o E AR Y 2 a7 B g K
%‘11 = | R [JSlchala e e
5 B sicsalb LR R, slelSal HIZES LT, I £ 12
S~
209 h KB i k. HRiK = sh g i e e B
S 8 8 AN . R
o B —HAZ R, MU Z TR C o a2k
N 7
1] ALY X N .
27 NI G % 1 B 2 A
qe O b Slel5ala fil Slel5alb £ fopedi A, % H & Bk F
B © 4
£ 3
(5]
B 2
&1
0

B 3 6 9 12 24 48
AhHRRT ] Treatment time/h

B RN (ab,e,d,e) 27 RRASIALI 5%
M (P<0.05),
Different lowercase letters (a, b, ¢, d, e) indicate significant
differences among different groups treatment (P <0.05).

&7 ImiEr Slel5ala #0 Slel5alb E /&

RIKKF IR
Fig.7 Detection of Slcl5ala #1 Slcl5alb

protein expression level in serum

3 e

slelSal BEPRJ& —F FE2AFAE T /N b R 20
JHL P BT AR 2 e im R L A RIR X sh R
MR R W R A AR, TR S Ao
mr,slel5al 2:%} Met-Lys A Lys-Met 2 F1 H 458 5
(9 S5 0 7 IR € ) o Al R, s s B e
K E A ( Pseudosciaena crocea ) 1A PN 1 /N K 55 15 25,
PRFA M2 W I WA TR 8 IR 52, 24 0 1
WAAAE R & & & AR+ 8 KB 25 B slelSal
mRNA kR FER s b, R &
HK - X slelSal J P 33K A B R W, H
slel5al mRNA ) 35 3K 25 32 I 8] F 25 6] 69 35
RN (E1 SRRSO RN RO N NI =
slelSal W] DASIE WA A e (555 5, 5 RN
PRGBE R e A0 2 SR Pk R AE B M R
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BT HIF IR S Slel5ala 1 Slel5alb 7E4¢
B R AE N, AR R T PCR H0R [
slelSala Tl slelSalb BEPR &G F8 53 PR E 12 1Y
F B B ARGV S BamH 1 F1 Hind 1 )5 1%
% pET-32a( + ) , FIREFMAYZELEXT ek H 7Y
FEPH KA 3 H B PR SR R0 R b R4 R T
YERT o 1 223k A 1 )5 30 38 B L AR 1 P
IR s 28 S5 0 2 AN [) 2 52 b 52 i) o o TR 1)
TR EALAL T R £ T
LN RPUN U HESO S A N R R L N
it i, R His A BUph 20 1, I 18 R 3% 48
PEZE 5 G2 v A R A8 PR A s e B AR F
b A S, T HE M EAA SN
MKEDRDINE. HIL, YE AN A His £+
FEUR AT, DI B2 21 = v B2 i IR 3R AR MRS
% pPIBGIEA TR BE VR, AT SEI TR A AR M i £k
PEB AL I o T 7E 52 1 B Ao ok O A R
LI D = & e Ky i ) W DR 2 R - g &
[P A A I i 9 A T R . 5 Xt
REZH AR LL , Sl fbaB i o 0yl 238 A v Ho 2
H & i b
3.2 EEKSREREBEEIE siclSal EEFRIE
EMFNT

slel5al W] 5 NOD Z K454, 3G NF-KB Al
MAPK {5538 % , AT 5 30T Wi R X1 Fia ik
PRI AR A B, LA K g w240 i ) 4R R DX 33 1
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WL A T LOE A e R R Bk A
slelSal FEIRAEA 2 E WM, T 5 E LI
JREFLIN o K AL T R A R AL A
S PENREIAT . TERRG MG K M TR 5, Sk B
( Megalobrama amblycephala ) 14 N ) AE 457 5 P 4
988 SN SR AR I 1 BIL AR B0 | 4% N ] T IE
HIL-6 [ 33k B A B BT 5 1 A
( Schizothorax prenanti ) £ J& YL g /K X PR M I,
DL ) G 93 181 5 AL T o 3 A8 s e 7, I, YK+ )
sqhmgbi JERLE 0.5 ~72 h P B3 o A 9
6 0 A R G g K B ML S, SlelSala #
Slel5alb AYZRIKKF-34 s T, SlelSala 7E 3 h
6 h BA AR 1 & Rk KF-. 5 SlelSala #
b, 7RI L fS SlelSalb A3 % 24 h — HYEHFE K
AR A KO, B 48 h B B E T R R
Hes xR L, B )5 Slel5ala F SlelSalb [
H AR IK IR KRB RS T 3.39 Fi 2.
85 {5, IXH[BEVPLAA Slel5ala F1 Slel5alb E A%

SR P B2 SR, B8 A I b 7% R ATLAA 7 A e i
%
3.3 t#silcl5ala F0slcl5alb EERIEZER
R S F e dEA R T I B ) 2
SER B Rk 2T UK IIRE L HIE R 1)
REZM LGNS , T 4238 22 S A s B, 9 s B A
SR ( fetalurus punctatus) 5 2 BE 53 SR i V- i
f % #F ( channel catfish hemorrhage reovirus,
CCRV) &L 12 h (W e, TLRS FE[H () ik it
XS B Y 1. 7% , 1] TLRSS K R 32 1% 5 AL Ny
TR 1. 0% , PA+5 DUEE IR 22 [] 3 3 22 53 W)
M7 3 K SR T B 5 SRR il DT
PG FE AR YL}, B A TL-12p30 F1 IL-12p40 PIA~1E
DR R A R ik 22 5% Xl 1 757 X
HAE SR TS b, R 2800 8 5 B TR 1 % T
TR EB ARSI A [F] — 2 R A e 5k )
SEEEPIXS 7 92.5% AHH I — PRy BE R KB A
TR AR SR, 29 25% ()56 B T 46 H B g
SR A S B Y K AR R Y
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T RS . LE A GG, 8 IL10a/b PSR
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ki £ SRR, R a7 2] G R fl e,
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Preparation of polyclonal antibodies to Cyprinus carpio slcl5al gene and its
expression analysis

JIANG Zhou', ZHANG Meng', LIU Kaiyue', XUE Yaguo'?, SHAO Jiaqi'”, LI Xuejun', DONG Chuanju'
(1. College of Fisheries, Henan Normal University, Xinxiang 453007, Henan,China; 2. College of Ocean and Earth Sciences ,
Xiamen University, Xiamen 361005, Fujian, China; 3. Pearl River Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Guangzhou 510380, Guangdong,China)

Abstract; Cyprinus carpio slc15al gene is a low-affinity, high-volume transporter of small peptides and
peptide analogs into various tissue cells using a proton gradient inverse concentration, and this gene also plays
an important role in the immune response. To investigate the changes of slc1Sal (slc1Sala and slcl5alb)
genes in the immune response mechanism in carp at the protein level, the fragments of slc/5ala and slel5alb
genes containing part of the antigenic determinant cluster were ligated to pET-32a( + ) by adding the double
digestion sites BamH 1 and Hind I, and the corresponding expression vectors were constructed, and
polyclonal antibodies to slc/5ala and slcl5alb genes were successfully prepared. The potency of the antibody
was detected by ELISA | and the potency of mouse anti-Sle15ala and Slel5alb obtained were 8.1 x 10° and
2.7 x10°. When infected by Aeromonas hydrophila, the highest protein expression levels of Slc15ala and
Sle15alb increased 3.39 and 2. 85-fold, respectively, compared with the blank control, indicating that the
polyclonal antibodies prepared in this experiment have high affinity and specificity and exhibit strong
immunogenicity, which can promptly induce an immune response in the organism. Slcl5ala responded
rapidly with high expression at 3 h and 6 h after A. hydrophila infection and began to show a decrease in
expression level after 12 h, but Sle15alb maintained a more stable high expression response between 3 h and
24 h, indicating a certain expression difference between Slcl15ala and Slel5alb. During infection, the
expression of Sle15ala was largely higher than that of Sle15alb, so the slc/5ala gene may be the major gene
of the slc15al gene and may play an important role in the common carp immune response process.

Key words: Cyprinus carpio; slcl5al gene; antibody; Aeromonas hydrophila
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