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FE7K S B PR R T BRI 7E R F i E £ {4 15a2
(Sle15a2) BYFRIE 4

£ M, BIRZ, % B, & B,
I oE, FEE,

(LR YE KoK= 2B, W #H %  453007;
2. B TRE W Sk =P, Mg EIT  361005)

W2 WA 6T 432 Ak 15a2 (Slel5a2) 78 v AT S A E AR et AR o R LR G B A
P By o, 5% 3 8 3E ] & BUIR Slel5a2-1 fn SlelS5a2-2 % 5 W4 i, KR B AK % % 2y
& (ELISA) H AR A Il 6 /K X 3 Mo 1 A& %e J5 48 fn 7 F Slel5a2-1 fu SlelSa2-2 & & &£ & fho
HRET, OREE2LMINREEAREATSE A BAML, 2AHMmT 4.81 f12.48
f&; 5 Slel5a2-1 48t Slel5a2-2 Wk A BN 0~48h —HA TR\ KR AKF. QREHRKE,
Slel5a2 #y 2 A UE A AR By Rk e %, oy et @ e & A7t m BEE; 12 Slelsa2-
1 £ 3h k5% | Nk @ik, T Slel5a2-2 N & 6hk 5| % 1 MRAFE. @6~24hih 4
AEH S, SlelSa2-1 fn Slel5a2-2 & ARk B R AANY RA# S, HAR —##H—AEIL
MEXEBRZFTH, F—IHINKAEREFAS, ELIEREFRERAKT. ERENA,
AR 5% 3 ) Ay BUIR SlelSa2-1 fu Slel5a2-2 % 5 ik B B oy 3 Ay fn e e 4, S 82 %
B AR EMERRE, 2 N ERR AN RAAS, HAT A GEE
f; 5 Slel5a2-14 1k, Slel5a2-2 4 0~48h 2 H A4 G ¥tk k&, HIZEE N 24
HENFWEREE, s+ H6~24hef, 2NMEN—HEA LA KRKIT X, ¥ 5 Slel5a2 %
FEEFETAT, BAFHERE @B AR A RNT M SlelSa2 i &
b7 80 WL 9] B — S oy O

RHEIE: 41; Slel5a2; Hifk; AR EME

TETHKS:Q78;S941.4 SCHRFRERE: A

i i5ia 2K 15 Zi% (Solute carrierl5 family,
Slc15) Rl % I FH BT 466 i 0 70 5 Fl o7 30F 47—/ = JiK
FAUAK A F 1 5 RS as ™, R Al B AR Oy B K
B E R (POT)™, # Slcl5 KK L7 Slelsal
(PEPT1). Slcl5a2 (PEPT2). Slcl5a3 (PHT2).
Slc15a4 (PHT1) il Slcl15a5, 4t 54N W, Ho
SlelSa2f&— RN it . BRI MEs ik, T
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A TR NE MR RN LR A L AE 2 A
A, SlelSa2 AT R 43 F i, 729 2 J
MR B . HAGHF9E &3, Slel5a2 45 MDP
H1 y-iE-DAPHY #5312 7] 7% NOD 11 NOD2 4K #i 11
SE R F2RIK, RN AR 4 40 I R 9 AR R
FENLR G e W5 B AL ) v & 45 58 B2/ Y, WA
Slel15a2 B3z 2 400 b — ik F1 8 000 Fl = Jik, I
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798 KopE OE R 46 45

S G T 5 2 2k 10 T 25 ORI I it 25 0
A BRI 25 1 W i

8 (Cyprinus carpio) 1E R4 Jiid 4 543
A B S IR USRI R A, B B
PAE, RIS, BEAE A @ERIR K FE5E =l
M2 pr R, FL R AR L EREMEEE
I EA R KDL, HITER, HTEE
8 2 A0 75 58 TN IR B [n) 0 BOrg K ST (dero-
monas hydrophila) i F 50 %, H 5 B0 e B Gy
PEFEE RN TSRS M ) ] R R R

IR K B, FEffrh Slel5a2 777E 2 45
U, 4351k Slc15a2-1 1 Sle15a2-2, 2 4% DL 7R
Ye VR e R AE T P ELA AR AL B R 5A i
WEHAT, w5 Slcl5a2-1 F1 Slel5a2-2 Hr ik
AT, XAR KRR E BRI T X Slel5a2 £
G PR S AR TR BE R 48 DL ) 638 56 R I ER ABIESE .
B, %X Slel5a2 (8 H # 8 f Y ge bt 58 B A
HERE S, ARG, AT A R R R
FAFHE Slc15a2-1 Ml Slel5a2-2 HA&E A, 4ifk)m
9 2= /N (Mus musculus) 7 P25 10 58T il £ H
FHIV Y 22 SRR 7EBRPYE Mg K S 2R M B IR L
SR H K B 5 W BRI 78 (ELISA) g A I 1fiL. 375
Slc15a2-1 il Sle15a2-2 B F B KN, AR K
il Slc15a2 1) 5oz B AL ] £k — 22 A BiF 53 B

1 MESIHE

1.1 RNA 12X cDNA &A%

BEALHKER 3 2 10T R I 22 7K e b 77 3 1Y)
R R (13.5£1.0) cm, KFIEN 35.0+1.5) g1
MR, XTFLOME . B . MEAE. Sk BRI,
WLPR . Bk o I . PEMR . KM . BERN A R AT
RNA £, HRHE cDNA S 4% %157 & (Fermentas,
X 1) BRAE LIRS cDNA,

1.2 EREFEFRNAE

i 52 DNASTAR (4%} Sic15a2-1 il Sle15a2-
2 AT PURFRAL AT, (] Primer 6.0 R4 THS
A REIR B D) A7 SRUOR AP B R S T R B Y
(F 1), PCR I FAMFRRIR KA 62 °C/60 °C 30 s
Gh, HAhZS BEAED Wk, WRAETAY
T (1) e A7 BR 2 7] DiaSpin A3 2 e IS0
G VE A B FEAT DNA [, sl s in A %
K# K pET32a, 2 MR BamH 1 A1 Hind T KR ] 14
fiti (TaKaRa, %) GAHH AT 0EFY), 28 1.0 %
T i A R i Fl Uk K R R OO T, R T4
DNA & 86 Slel15a2-1 F Sle15a2-2 #3535 pET-
32a (+) AP I R R A RBFRAIARR, Ii5%
1t = DHSa K AFT # (Escherichia coli) ', ¥ HRA:
THAY TR (L) B A B2 7] SanPrep #1301
R & it T A PR FOR R, X AL KA
J5i # pET32a-Slc15a2-1 fil pET32a-Slc15a2-2 #f 17
Wy S5 5E o

1.3 E#ZFTEREB4L

¥ ki pET32a-Slc15a2-1 fil pET32a-Slcl5a2-
2 #: 4k = BL21 (DE3) 1, BEEHCH R = LB K
ReFes | WS 2h (37 °C), ELRH M,
IMAZEHEEZ (Amp, 100 pg/mL), FFE ODgyo
{35 0.5~0.6 I} fil A IPTG (1 mmol/L), 4% %:4R%
WS 5 ho 225 TN Ik e € i FL VK (SDS - PAGE)
Rl 2 1A IS, B O UERTTIE, ] 15 mL
VG PR PR TR AT A T P e (84T 2R A
B3 s, [HBE3s, 4L 60 ming 50 W), B0
Wk b W2 IR N His Trap HP AE: . MR 4%
His Trap HP H: (9 UL 7 WA T DR 264k, b AR i
HFE I TE 1 mol/min, FFUEE I RLG 1 H & B T4
)5S SDS-PAGE HEAT/HAG .

®1 SIUFFIREXER

Tab.1 Primer sequences and related information

[ 5175 WY R RSN FPoIS
genes primer sequences restriction enzyme expression vector compenent cells GenBank
Slc15a2-1 CGGGATCCAATCCCAGCTCTACACAGTT BamH 1 pET32* BL21 (DE3) MN447401
CCAAGCTTCATTGTATTCTCCCCTTGGT Hind 111 pET32* BL21 (DE3)
Slc15a2-2 CGGGATCCCAGTGTGGACTCACGTTCA BamH 1 pET32* BL21 (DE3) MN447402
CCAAGCTTACCGAAATCAAGAAGTCCC Hind 111 pET32* BL21 (DE3)

W NRIZ 23519 BamH U Hind TIREVIAL AT a. BL2I(DE3) B M TRl se ke T 5 A VR BAA T 7R 3) T MR8 84 (WpET & 41)

B B KT E AT RNARGES, BT ReRIA 8k B

Notes: the underlined parts were the restriction sites of BamH 1 and Hind III, respectively; a. BL21 (DE3) strain was used to efficiently express the gene
cloned in an expression vector containing the bacteriophage T7 promoter, such as the pET series; ordinary E. coli does not have t7 RNA polymerase and

therefore cannot express those vector genes
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54 %M, F: REKS MR T S0 BT 2 A 152 (Slel5a2) YR IR T 799

14 ZRERAFRIE & RN

28 BCA 2 A I e 100 & (bt s fliA:
W AR AT BN ) K 44k f5 69 FE 1 5 E T80 °C
A7 4 o 1 x PBS ¥ WORF (1 50RG BE R 500
pg/mL, WU SR B 1 T TS I IR 58 A 1A
(1:1, IKFALL) (Sigma, ZEE) EAIEFFALIRES
Ja, XN TSRS . 7 d S AR SA TR
SR TR (12 DIRSIESS, g E 4
B 7 R 1R, i 4 Wk Rk R /N UK
oM 100 uL B A BTA 100 pL 36 R8N 58 4
ey 2 BRI ) 40 {05 kil i3 ELISA AR
XN BRI Y A T TR AL

1.5 WHLL

PR (35.0 £ 1.5) g FOMR, FEHLI M =S
FIX IR AT, SEE 3 A EYEEE, Wik
I% 40 B, FESM: KR 6+1)°C, pH7.0+
0.5, A <0.01 mg/L, K& HBMR 3K,
W3R 7 dIE, Xas 6 IR AL 6T ST 150 ul
PBS, MCRE2H i 5 45 e 1 W K S TR (1.47%10°
CFU/mL). Zr3l7E 3. 6. 9. 12, 24 F1 48 h KE#L
PR 3 AR AT UL, 4 °C iR, ok
Mg, JFET-80 °C {174 .
1.6 SB[ &5 Sle15a2-1 1 Sle15a2-2 RIAEAY
M ZE

VLI FH 2 < A A LU R S A it
M (4 °C ik %), K F ELISA $ AR % W IfiL 35
Slc15a2-1 il Slc15a2-2 i F ik E . FR—PLiFF &
Ay, BFILEFE 12 10 000 76 B S N A B bR AR,
A5 B 22 T B oA G A KR G T HR Y

ELISA J7 33045, X ifi ¥ b 28 (1 8k | gk 47
oRILe
2 4EH

21 MRRERR B EREHRIAHIAKIIE

WRIEEA Sic15a2-1 F Slel15a2-2 #% 0 7 5%
51, K5 — R HE 12 2121 cDNA %5 H
IR A JEVE AT, 22 PCR 8515 2 H BEk
/NG SIA 294 309 bp (] 1) X pET-32a (+) J5ik:
F BamH 1 F1 Hind T FR ]9 P9 1) il 32F 47 0Lt 1)
(E 2), J&5#t Sle15a2-1 F1 Sle15a2-2 % 4% %] pET-
32a (+) F i, 2R EIR, pET-32a-Slcl5a2-1 fll
pET-32a-Slc15a2-2 ¥ Ry B B A iR 8k . J5¥s
PH M B 4] ek # iR 54 1L = DHSo RO IR, 228

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

¢ BEATL Bk B B [ 1 ¥ E 17 B v PCR BRI
FPUesE, P45 55 NCBI A 2 B A 7 51— 3.

M 1 2

bp

2000

1000
750

500

250

100

1 PCR F=HEERR B ik 53 4
M. FRHEMJR 20005 1. Sle15a2-15 2. Slel5a2-2; R
Fig. 1 Gel electrophoresis analysis of PCR product
M. marker 2000; 1. Slc15a2-1; 2. Slc15a2-2; the same below

M 1 2
bp

2000

1000
750

500

250

100

2 EHEFIEFAIA R EE Y] IE
Fig.2 the double enzyme digestion of recombinant

expression plasmid

22 MASERMRIEMLANL

# pET-32a-Slc15a2-1 il pET-32a-Slc15a2-2 #%
fk % BL21 (DE3) FikFE T . Ll aiiim s T4
PRI, SEEPEEAE 37°CF, K IPTGHES 5 h
E R EAHE ORI RS, L IPTG S M
BB B XS BE RSN IPTG 75 5 19 1 TRAE A
FAPEXTHE . SDS-PAGE 258 /R, 24 IPTG 5SS /A
133 24~ H RS, K/Nrioh 31.68 1 32.23 ku,
S50 (B 3)o BONEERAR, 8875 i
A 15 mm 45 G PR E R R, 4 His 2K
afifbyeifs , MBS LR G Ea A F
JLE . %4 SDS-PAGE Jiifs, Zwkaifbyelis i
FIAWR S AT IR b, 24 a0 Ridmil, &
e (i
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800 KopE OE R 46 45

23 RSN

25 ELISA =GN, 24 2 > 22 v B 5 1M 375
FERE R 2.7 x 10° B, AL FRZH 5 B X B 21 0 0
FEILERIAR T 2 (2, #3), Wik, Akl
12 e BEPUR IR R 2.7 x 10°, 56 J5 221
T H Ik I E b
2.4 FEKSEBMEREFMEF Slel15a2-1 F0
Sle15a2-2 BRI K F

SRR Slc15a2-1 1 Slel5a2-2 7F Mg K S A

B R S I3 R A 2R K, X4 REZH {6 PBS,
1 2 3 4 5 6 7

ku

75
63

48

ey
35

s W 3168 ku

20

(@)

Mg 2 P g /K /B IR T o) R A TR S . )
WIAE 3. 6. 9. 12, 24 F1 48 h & I % 1f ¥4 rp
Slc15a2-1 Al Sle15a2-2 Rk Ko SR BN, 5
25 I BRALAH G, Slel5a2-2 7 #ER YL i HA 3255 4
AW, HE 6 hEH B TR, MirE 24 h
i NEHT E T B im KA K. 5 Slel5a2-2 Mk,
Slc15a2-1 7E X733 h A ik & H B 2 T = 5 bl
BITFRE, 9 h FRFE EE 12 h B8 85 & R ik
55 fE 6 1124 h i} Slel5a2-1 YE KB RR BT
[, {H5ILFER Slel5a2-2 fy A5 ET 255
135K 5 5 Slel5a2-1 ¥ H, Slel5a2-2 ik

rsans

_— )5,

(b)
3 Slcl15a2-1 (a) A Sle15a2-2 (b) A& EHWEILRIE R AL

LB A AT 4 PR bR 2. RE PTG B HA KA 3. AN FRERHE; 4. 2 IPTG B S E& A 5. &AM 5 TR
EirdE; 6. dbfEEA: 7.8 EEA

Fig.3 Prokaryotic expression and purification of Slc15a2-1 (a) and Slc15a2-2 (b) fusion proteins

1. protein marker; 2. group without IPTG induction; 3. protein marker; 4. group induced by IPTG; 5. protein marker; 6. purified protein; 7.

postdialysis protein

# 2 ELISA 757EME % e g Sle15a2-1 37
Tab.2 Detection of Slc15a2-1 polyclonal antibody titer by ELISA method

i H MM dilution gradient

items 1 2 3 4 5 6 7 8
FRef5 4 dilution ratio 1x10°  1x10°  1x10" 3x10° 9x10° 27x10° 81x10° 24x10°
RLFRZE treatment 0.927 0.723 0.622 0.427 0.295 0.153 0.089 0.064
FAYEXIEZ  negative control 0.169 0.067 0.065 0.061 0.057 0.053 0.053 0.051
ZSEAXIE4L  blank control 0.054 0.054 0.052 0.051 0.052 0.051 0.051 0.050
AEFRZH/BPENT L treatment/negative control 5.485 10.791 9.569 7.000 5.175 2.887 1.679 1.255

R 3 ELISA 757N E % EH A Sle15a2-2 3
Tab.3 Detection of Slc15a2-2 polyclonal antibody titer by ELISA method

i H HiRERREE  dilution gradient

items 1 2 3 4 5 6 7 8
FiREAE%L  dilution ratio 1x10>  1x10°  1x10* 3x10* 9x10* 27x10° 81x10° 24x10°
AEERA]  treatment 1.029 0.671 0.564 0.492 0.353 0.209 0.113 0.081
BIHEXT B negative control 0.263 0.089 0.063 0.062 0.061 0.061 0.059 0.057
22 HXTHE4L  blank control 0.069 0.061 0.057 0.051 0.054 0.053 0.053 0.051
ACFRZE/BA X BREH treatment/negative control  3.913 7.539 8.952 7.935 5.787 3.426 1.915 1.421
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538 U, S EOKCN BRI T AL 3 B T2 AR 15a2 (Slel5a2) HYRIK T 801

T HETERIAKT; SXTIEAML, Slel5a2-1
H Sle15a2-2 1Y i 5 25 R Gk K2 5 i 3L T
4.81 F1 2.48 A58 (&1 4), 1 B A S 86 ) 4 O BT
PTG hRtE, A B SRR R e

22 r =3 Slelsa2-1

20 | mmSleisa2-2 k
—_ 18.
EER!
B2 14t
S~ =
EE 1Y
ﬂﬁglo-
wEz 8r
S 6]
2" 4t

2.

0

0 3 6 9
A FRH ] /h

treatment time

12 24 48

Bl 4 155 Sle15a2-1 #0 Sle15a2-2 FIFRIKKF
B PO R - B R s 22 7 i 3 (P < 0.05)
Fig. 4 Detection of Slc15a2-1 and Slc15a2-2 protein
expression levels in serum

different letters indicate significant difference (P < 0.05)

3 i

JRFiia sk 15 805 (Slels) fEF 2 sk
WY, RFGAR) 2, YIRe2E iR
HAT, A%t Sle15a2 BRI R M Aot
XoF G E T D) BEAE 5 AL A T AR AR 5 T OO B
Slc15a2-1 1 Sle15a2-2 AT R AZ KB b, E#E
IR AH 2 %0 1) pET32a (+) fE A Rk # AR, &
IPTG 2 RIAIG, WHNIFZRE Y EZ LR
TR IRIE e, Wi e, s
0135 FH IR 28 A8 PR 2% h gkt H 4 B A T 22 R TR
HALARMEINEE, EHEEAAS I REDT
€, FHEENTAEIIE A E IR . 4 SDS-PAGE

R, aife)s A9 RS X IR AR T, R
AR, B E R BE R R

56 4 3 [RAE FRIVE o S e s ), 204 IR g/
UG R4S T R pET-32a-Slc15a2-1 41 pET-32a-
Sle15a2-2 itk . A ORBUIARY A R, RHIAS
()7 YRR YRUED 22 e ad i A% 1) 22 S REBIT
K43 HT Sle15a2-1 i Sle15a2-2 768 1K b3
ik, Ze[al$ ELISA WAl Priasim ¥k 2.7 x 10,
3 6 s O BRI GLJS Slel5a2-1 il Slel5a2-
2 EERIKEEAE, KW HE SR m T
4.81 Fll 2.48 i o 1 iR &E BL UL A S50 1l £ 7 ik ]

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

15 B ELAT B o A RVRE S 1A

HE DR DUAE AR Wtk Ak p BRI Py A b fe 3] T AR
WHEIEAEN, AHIHABYI R, 0800 Rk H 52
o ARE, KRR 028 BT B 2 ik R R
RAERZESERE N W RAZ K L6, HRB1E
SILR G E ML G R g, (BTIR L <f7 1%
(14 55 2 [R) IR VT e 28 D0 AN [ B itk b iz Y B4
A RE Ak HE R [ ) RE 4 25 DA 8 DL BP9 FN ) fig
BB R B AL N A AP R,
KSRGS, Slel5a2-1 Al Sle15a2-2 4k
FILAARL, HBREBCTHE S AR, PR TR
Rk EHE . ISR B, 2495 DL7E 12
R P A MR H LU SRR, AR
el E A WoEMERIAY, RS R B Slcl5a2
(4 2 448 DL (8]l gE A AL DI RE, IR FERLIK
e B bR R RUAE o A A A R4 DL (]
ZNREMT S bt A B T 2B R, Al ApoEb]
M ApoER2 LI REHF S IR R A FEA/ L, 241
P8 DUBL TR IR iR K & S AT £ 300 104 I Pof 3Rk K
WIS, FE KM (Larimichthys crocea)™ FlAE,
fifi (Lateolabrax maculatus)”” WA LAUMFFE LS
FE 20 R B, KB ISGLS 1 2 /495 DL A
LcISG15-1 Fl LeISG15-2 T i 350 4l B I e 1) 4 g2
Bt b 2 FEAR I TR, H 2 8 DL Rk St
AR—F, EHIER I AR T, nkaala/Blb TEAE
fipidhy BE 35 W AR R R T RS IIBE, T nkaala
M nkap1b 1 2 A5 DU A9 ik 308 T — 2.
PR, 7ErE /K M R IS, B Sle15a2 1) 2 4>
P DLz i) v] e BLA ALY R R D RE , JRZEALIR S
PEBTA_ b A AFBIAEH]

W R, RENAESE, BNz E R
RIBKREZREW, BAEAREO . ARH
ZURIR R Py Ay, B PR Rk K P R 34 5 -
IR B A ™, e AR, Slel5a2 1 2 195
DUAE 6~24 h ] 1F] — ELORF5 8 BANR R IRES, IF
Here i i L RIK KO o BIFE[R]— B ] — >8I
Rk TR, 75— D IRA s h Tt
5, HNTE 6 F 24 h it} Slel5a2-1 (R IARGEIR Tk,
{H5 BRI Sle15a2-2 ikt A1 b TF 8w iy &
KAV, BRI B K S M R R B SS 2 A48 D
(A B4R L R 445 T SlelSa2 (1 ik, i
T AE SR P45 b 45— @ R o AR g 6 DU IR BR
& (Tetragenococcus halophilus) clpB . dnaK TETi £
PLARIR T Tt i B, W R DU IR BR AT 9 2E K 25 8
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802 ko

46 &

W clpB PATVE, {8 danK B33k &85 #
B, 2 AN A B AR AR SR AR AR R, D
LR X v R e

TE g KR A B R L S, 5 Slel5a2-1 A
[, Slcl5a2-2 f& 0~48 h £ B EA I & M85
KAk (HEER BN S, Slcl5a2-1 78 3 h i
IR BN — AT F IR F W, 1T Slel5a2-2 #17E
6 h L B 5 — M R IE F g . AT HAXT T Sle15a2
mRNA 7K () Fk AF 53t B A LAY SRk ka3
Bl Slc15a2-1 7€ 6 h AR BN — DR E I, 10
Sle15a2-2 WFE 12 h B3R B T 55 1 M kikmig, 1
Sle15a2-2 BEARFRIR 5 8 3% ™ T Sle15a2-1", 1E
BHES YR, F DR A R4 3 D A N A% AR AR KRR
& EARE T B ) A R E R R R (E A
Jo AFAE (R 38 DL R 2 28 0 0 A 3 TR, 38 i DA 3
DR 20 22 sl 25 40 55 T R R A K AR M™Y. IR,
LA [R5 T g 1 56 AR R SE DR 2 v — i AS e 4
B K [m) A AR RE Y, eI 9T 22 48 DU 3 DR Xt i s
Gk B Uite ERE I & B, ApoE-b1 Fl ApoE-
b2 A M RIAHER, ApoE-bl Fikin2)JE ApoE-
b2 11 3 %, $En IR H 48 DT IR IIG & & AT
MR ENERA ERZ A, EARMR T,
Sle15a2-2 W RE XL NHE D i) R0, 762
PUARZ B E R BRSO AR, WA

(3 7 BA A SUTC 52 B s A2 i Al 22 o )
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Expression analysis of serum Slc15a2 in common carp (Cyprinus carpio)
stimulated by Aeromonas hydrophila

JIANG Zhou', XUE Yaguo ?, ZHANG Meng', ZHU Lei',
WANG Lei', LIXuejun', DONG Chuanju "

(1. College of Fisheries, Henan Normal University, Xinxiang 453007, China,
2. College of Ocean and Earth Sciences, Xiamen University, Xiamen 361005, China)

Abstract: To analyze the effect of the Cyprinus carpio Slc15a2 gene on the immune response mechanism during
Aeromonas hydrophila infestation, this experiment prepared rat-derived Slc15a2-1 and Slc15a2-2 polyclonal anti-
bodies, and changes in protein expression of Slc15a2-1 and Slc15a2-2 in C. carpio sera following A. hydrophila
infection was detected by enzyme linked immunosorbent assay (ELISA). The results showed that (O compared
with the blank control the maximum protein expression levels of the two copies after infection were increased by
4.81 and 2.48 times, respectively. The protein expression of Slc15a2-2 was consistently higher from 0 h to 48 h
compared to that of Slc15a2-1. @) Overall, there was a similar expression trend between the two copies of Slc15a2,
with both increasing, then decreasing, then increasing and then decreasing again. However, Slc15a2-1 reached its
first expression peak at 3 h, while Slc15a2-2 reached its first expression peak at 6 h. 3 Slc15a2-1 and Slc15a2-2
protein expression showed complementary expression trends during the four periods from 6 h to 24 h. That is, the
expression of one copy decreased significantly and the expression of the other copy increased significantly during
the same period, but the overall expression level remained high. The results indicate that the two polyclonal anti-
bodies prepared in this experiment have high affinity and specificity, and the overall similar expression trend
between the two copies after infection with 4. hydrophila suggests that they may have similar gene functions.
Slc15a2-2 had significantly higher expression between 0 h and 48 h than Slc15a2-1, possibly as the major gene in
the copy. The two copies showed complementary expression from 6 h to 24 h, and the co-expression was main-
tained at a high level, enabling an effective response in the face of pathogen attack. This study may provide some
basis for insight into the regulatory immune response mechanism of C. carpio Slc15a2 gene.
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