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[Abstract] In this study, the gludoxin genes family of Quasipaa spinosa (QsGrx1, QsGrx2, QsGrx3 and QsGrx5)
were identified, and the expression of these genes family were investigated in the species of Q. Spinosa. The
expression of Grx gebes family in various tissues was quantitatively analyzed by real—time fluorescence to study
the regulation of Grx gene family expression under the action of two kinds of bacteria. The results showed that
Grx gene family all contain Glutaredoxin domain, QsGrx3 also has Thioredoxin domain, except QsGrx5
contain glycosylation sites and ligands, through three—dimensional structural modeling found that the protein
structure is composed of five o helix and four B pieces. Real—time fluorescence quantitative analysis showed that
QsGrx1, QsGrx2, QsGrx3 and QsGrx5 were expressed in kidney, spleen and stomach, lung and testis,
respectively, with the highest expression in testis and the lowest expression in muscles. QsGrx1 and QsGrx3
showed little reaction to Citrobacillus fredii, and the mRNA relative expression levels of QsGrx2 and QsGrx5
were the highest at 72h, 12h and 72h after injection of Citrobacillus Fredii, respectively. The reaction of
QsGrx1 and QsGrx3 was more obvious in the early stage, and QsGrx2 and QsGrx5 was more obvious in the
late stage. The results suggest that the Grx family plays an important role in REDOX homeostasis and the host
innate immune defense system.
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KA Trizo VAR BB b 55 20 2L DL R A A 043 G i 1R 8
RNA, FH B 50 1 ME 5% A2 0 BHE 28 W] FIRNARR BRI 6 (FastPure®
Cell/Tissue Total RNA Isolation Kit V2) flifi#e iR 7 &4
FcDNA, SYBR gPCRIRX &L (chamQ Universal SYBR gPCR Master
Mix) R ZO6ER PCR A BT Bt Grx BE IR S e 2H 23 40 A e
AE S A AR G i) 2 ARFALE

A0 T 0 ek 2 S 2B 7 34k 1 Grx B2 R R 7 91 e 5 | ) e =
PCRY™ 1 cDNAZ&AF % E H95°C3min, 95°C10s. 60°C30 s; 404
TEIRJEIA . LAGAPDH A Z:5E R H b2 A ACa T BT 444
PHEATIA M. R B TTZ 087 (One-Way ANOVA), P<0. 05
KW NHFERZEE R

L 345 Bt

F]FHEXPASy M3k (ExPASy—Compute pl/Mw tool) Xt H 7 %1 @
FF43#1; NetPhos—3. 1 (NetPhos—3. 1-Services—DTU Health Tech)
A1 NetNGlyc—1. 0 (NetNGlyc—1. 0-Services—DTU Health Tech)
TI AT e BB R A L s IR S AL 2 A TMHMM=2. 0 (TMHMM—2. 0-
Services—DTU Health Tech) #1 SignalP-5.0(SignalP-5.0-
Services-DTU Heal th Tech) #EAT 5 6 85 A AI{E S IR TIGI .  — 2]
ZE R F{E FHNPS@SOPMA secondary structure prediction
(NPS@:SOPMA secondary structure prediction (ibep. fr))
Tl . 35 HISMART (SMART: Main page (embl. de) ) W3t Xif &5 Ky 45k
HEAT UM, A8 AT IBS 1. 0% AE B . I I SWISS-MODEL ¥ il
(https://www. swissmodel. expasy. org/) 4T = 4 &5 #4 T

2 &R

2.1 Grx2E:F K EAEME B4

GrxlMFFIKE . JHRERE, EEKE. »TEMESE
F, 550 )l /2 484bp. 324bp. 107aa~ 11973. 95kDabl & 7. 60; Grx2
WIFFIE . TFRREEAE . BERKE. TR RS S0
f&1159bp. 480bp. 159aa. 17556. 13kDall 8. 16; Grx3[)/75
K T TRORIAE B KT 2 T2 DL S5 L 04 ) & 1483bp
975bp. 324aa. 36319. 89kDabh 5. 575 Grx5MIFFFIHCEE . TFIL
PIBEAE . SRR, 7078 U S H i 20 A /2 843bp 425bp.
141laa. 15675. 38kDall 8. 60.
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2. ARG S HT

N T TR G x B R S5 HAWI R Z M R G R B R R, %
FERFNCBLIE/TBlastptb X, 7 BIFE WIS, M2, 172, 5
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H:oas by oy dFEFRERF SR B Gr B R AEAN [F] 4H 21
FRORE G 08 B ) 22 S L 1, BRGevt 2 2 3 1EP<O. 05,

2. 6N [ S AL B YA 53 i G 32 [R] SR 1 R B

L7 ST R A [0 T R P 08 e o e mRNA R AR X 2 3k 2
g RUNESHTR, QsGrx 15 RIE 3 ECAT AR BR AT T8 VR 4 /s 45 1
V] B mRNAH X 78 £ 1F ARG AN K, 12258 PRI 1% B S LA iR B,
TAEAT PRAT R BR AT B VA5 )5 R DL Sh A 24h s v 1 G 5, mRNAZE AL,
H o, 5 HE R R BN R A A R E N E R (BBA) 1
QsGrx 25E (R R I 5 96 IRATAR BR AT B U5, 1 (000 1 Bt [ A
A 328 7 184 50 IR AE T2 I T 1) M S, LR 24h JE %08 4K TH X 2%
FERRRF A E R S IRAT R R AT B i 2 I 45 B[] BEmRNAAH
W IR S BT IR T2 I B 0 S /N A (B5B) .

QsGrx 32 [FITE I IR AT BRAT 1 V2 S J5 mRNAAH X R 18 B
P LT, TEAShIT AR B PE R % A7 IRFT R AT B U S T
Jii B, TEVE S5 G mRNAH X 3 505 200 38 A sy e, i 1] ZE 4
FAR (BI5C) o QsGrx52&: (RI7E 3 IRAT R IR AT 1 4 5 1% 1 7E 12h
A I & M, (ELFE T2h N S5 PR A s A QT A TR AT B8 SRS
mRNAAH % 2 3K f £EOh-96h[A] #R b T+, (ALE12hFI72hi H
/N4y [l 3 (5D) .

_ Citrolacrer froasier

25= B Citrobacter braaki

mRNA relative expression

OH 3H EH 12H 24H 484 T2H 96H
A:Grxl

- Citrobacrer frasier

3= == Cirebacrer braaki

mRNA relative expression

OH 3H 6H 12H 244 48H T2H 96H
B:Grx2

m— Chirobacter frazier

= Cirobacter broakil

mRMNA relative expression

OH 3H 6H 12H 24H 4BH T7T2H 96H

C:Grx3
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AT T RSN T e B (R Grx 1. Grx2. Grx3 M GrxbIEA],
AW FL A R R Grxl  Grx2 [F A LECKXCA 1), Wi A (R =7 11 21 Bt
FERGRIE, vR B e KA B AR, 5 AP R XX e S R i
BAERFF AR E . AT ARSI R RIS A pK IR gt fa e
R Eh A A BB E A X — WA, Grx3 XGrx5FAF7E
COFSIG It 44y, ZE 971 tH IR IEAR B 40Ok sF, £ & DU IR IE
FIGrx3. GrxS4FE. T LRI, Grx3 B R 1 45 M 454, B
— AN T x [ Y5 45 AN PR A AL T-Grx 14 B X B A2 5 g S A
B, 54 M GraAH G, AT R A AL SR PR AR S
FIETE

] J& T T x 8 4808 SR I Grx [FFE A HH 3 3 o i8 T A4
A BT HRM Trx 3T &, BIXAKFIENE A R ERR A 3L
[F A ECEY D Re, B T T 2R S & DR R iR A B
VEF WAL R 45 & O s Ak, FEGM B LFBCA HAME™ . Grxf3
ANEPE X I, RIS - B RS P 0 GSHES & L s B K R
HXH. 2. 1. 3] LLE HAAGrx B A AMNEE T —21, FRGrxb %
B XA AR, SRS A Grx B 25 [BA4FAE .

AN [F)ZH 2R PR 0 B 45 R A BT AT 1 B BEGrx Ly Grx245 44
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Grxb5F ELEAG ST PN RIS ER = F T2 MR s &
Gt 2 (A AFAE A FAE T 50 A B — B B2 Grx L AN
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UeFF PRSI E AN TR A, N IRIER R AT, 4 1R
BEE.

PP REE A 2 A QOB AT S 28 D R 1 B 38 R, AR U I 7
S A AT AR IR AT T AT A ECAT AR IR AT T BF T G x 226 IR R R AE I i
AT RLBR I, o 1B 645 3R BUAE J IAT B BR T 11 1 701 3k

T, QsGrx LAIQsGrx3 4 J PR £z i U mRNA A X 2 12 5 55 Oh ¥y mRNA
FHX RIS B L EAAE B E R, IR, Ui
FHZIE R IR M 58718 s QsGrx2F1QsGrxb Je b B A I IR, 7£3h—96h
HAEQsGrx2f 3h FCAT - R AT Bl 1/ HIANBT AN 5, /£ 72h I mRNA
Fak B Ik B, Ui U TE % W VR O S T2h A A0 T B, S
QsGrx 25 R 4 5 ZURIBAE A s QsGrx 53 [Kl A mRNAAH X R4k A%
WBEHA YRS, A THE BEE TR, 5% E 2 E12h
T AR B0, (BAE B & S (E AR &3y, XAET2h i A5 R
FUBERAK, WO H B AP 5] .

AR T 9 QAT MR B A 181, A R A5 R A 1 300 M B O i
FU, QsGrxZX ik & 1 A 1) #1511 mRNA R 35 B 55 0h mRNAZR 1A &3
TPAE 22 25 SV, P QsGrx FIQsGrx37E v 5 Al 1] (0h—-24h) 1
FRBCN B, W2 PRImRNA SR 5 R Ik &4 A 2 1E3. 24hA6h, 54
P SsGrx | £ R /E U AE W12 Y B An B b4 AR R 1
QsGrx2 F1QsGrx57E v i J5 1 (48h-96h) {F F 58 B &2, 5 X dF
PmGrx 2 7F 505 B S 5 A B IR

g5 LTIk, AN FT e 3RAT AR 1QsGrx L MIQsGrx2 [
BREE QsGrx3FQsGrxb cDNAZK P A, BIA7AE LR I Trx i B,
HE W rE A YRR Grx K % L 1 Glutaredoxin 45
¥, QsGrx3iBAZEThioredoxinZE k. ST 5 & & 45 A
A4 2)QsGrx1. QsGrx2. QsGrx3FQsGrx543HI7E B HE, FEAEAE,
ARG 5L, R S Rk B, NI RSB R, A [RATI R
FF B A0 1 EL 30 BORT B BR T TR 58, 76 90 IR AT AR R AT IRV E S )
FFQsGrx LAIQsGrx3F2M 4L /N, QsGrx2F1QsGrx5 4l fE72hA112h,
72h mRNAAFXTRIE R . QsGrx 1 AIQsGrx3E A AT MR AT B
VB AT I N B 5 Y, QsGrx2 A1 QsGrxb1E Al BRAT I BR AT B v 5
JE S BT RN o 45 BAIESE T I I Grx KRR AL IT SR AR AN DL AL
16 F e R AIER R G bt E =G EENIEH.
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