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 E: BRE2KREMEFEEG (leptin receptor overlapping transcript, LepROT) & % % 8 F F £
BLSHAER. AT RIFAHE LepROT EHUR L T e94E A AL A4 6915 &, &% RA RT-PCR &%
RFEEFRAMEL LepROT B FHATEMAZ & F oMb, BoAMEEKALRE (deromonas
hydrophila, Ah) 5% # g % #% (lipopolysaccharides, LPS) A bkt B L A42A, RIFL LR MH
B TACHFAE, FF A FE Hxhkgm%i&A%%&r(@mmm)ﬁML@MW%@%x%ﬂ¢
B A 475 XA T NF-kBAE 5@ 340930, REY, LepROT KB KE A 396 bp, %A 131 4
RABIRA, HAMEFR RS 93.74%4 £, 5l LEFRMEE 86.39%vA L, f£&AMAt F 485¢
R B3P Ah. LPS /&, A B LepROT. NF-xB. IKKa A= IKKp t9A83+ k£ ¥R F Eif (P<0.01),
FHRRE AR kKT LRI RAERE, Hm R AReE T 4814 LepROT /& 3) NF-xB 12 5 i@
BEBFFBEER, A#—F T EAHE LepROT 49 £ 4 F it AR I-AE T IEHE .
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Cloning and tissue expression analysis of the LepROT gene of
Rana dybowskii

WU Tong, LIU Tingting, LIU Yiming, ZHAO Xueying, LIU Yufen, LIU Peng, ZHAO Wenge

College of Life Science and Technology, Harbin Normal University, Harbin 150025, Heilongjiang, China

Abstract: Leptin receptor overlapping transcript (LepROT) plays multiple roles in the regulation of
immune systems. However, very little information is available about the anti-infectious mechanisms of
amphibians LepROT. In this study, the ¢cDNA sequence of the Rana dybowskii LepROT gene was
determined by using RT-PCR and bioinformatics analysis. Then, the Aeromonas hydrophila (Ah) and
lipopolysaccharides (LPS) infected models of R. dybowskii was constructed to obtain histopathological
characteristics. Constitutive expression of LepROT mRNA and NF-«B signaling pathway were detected
by real-time quantitative PCR. The full-length cDNA of LepROT gene was 396 bp and encoded 131
amino acids. Amino acid sequence analysis revealed LepROT shares 93.74% and 86.39% identity with
homologues from other amphibians and mammals respectively, and the LepROT gene was quite
conserved among different species. After infection, the relative expression levels of LepROT, NF-«B,
IKKo and IKKf mRNA were all significantly upregulated (P<0.01), but showed a diverse temporal
pattern of up-regulation in different tissues. Therefore, it was proposed that the LepROT gene of R.
dybowskii might activate the NF-kB signaling pathway to exert anti-infectious effects, thus providing

evidence for further extending the biological function of LepROT.

Keywords: LepROT; NF-kB signaling pathway; Aeromonas hydrophila; lipopolysaccharides; Rana dybowskii

5K, LepROT Fl LEPR LR W] LAYE K BT
ki kY, WS LepROT FEIRUTER , #i4s

J8 & (leptin, LEP) J& /M I8 41y
— RN BRLETHUARE RS . BYERA

THEAEIRH, BB S5 GUEREREY,
FHE RO IR AR S N S UE
S, JERAEY) e B R 2K (leptin
receptor, LEPR) M55, 78655 41 it 3 i ] £
IF] LEPR M5, #7587 LEPR S5HE RS
5 P) e R, LEPR FEIRAT M R0 F LA
RIRE e, IR S BRSE G N HOKTE . 015E
RIS LEPR AL R BT 42T T B[RRI 1
BdE Yy, HohoA — R i 8 R I R
ZRE N R A (leptin receptor overlapping
transcript, LepROT), .5 LEPR i FAH R ) )3
Mo T, (A LRSS I, B
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B S S #aE", HAT, LepROT Y
FEEN e 2 AS . DAFRRY .,
12 g 38 OGRS Y R S, SR AR
AR AR DG AE BHAR AR

AL MRdE (Rana dybowskii) K J& i Bl
(Ranidae), MEEJE (Rana), &0 LIARIHITERS 5%
PRI AR I Hb DX AR S PR A A 41T H A 7 2o
R b 2 B g KRR M
hydrophila, Ah) WI&GE, O BLLLRRAG
AR5 | & W AE S AR AR, T LPS S — RS
P 9 95 A O 4 F L (pathogen-associated
molecular pattern, PAMP), %4> 1] #% TLR4 /3

(Aeromonas
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TR, Jf sk gEAE 2 B ¥ (myeloid
differentiation factor 88, MyD88) #l IxB ¥4
(inhibitor of nuclear factor kappa-B kinase, IKK)
GRS E VR E T AR, SRS S
N o BRIk DL R S - (nuclear factor-k-
gene binding, NF-xB) 155} G 8, 526
9&@5‘:‘&[17—18]0

ABEFEAURT S Ah 5 LPS BYZRJUMRIEA
[F 2040 AN E [B] 55 L R LepROT . NF-xB , IKKa
I IKKp BIARXT B w74, 7087 LepROT
BN S HUAPUR YR PE Z B 3R, 8 LepROT
BRI S S REA R e i 2 2%

WL

1.1 ##
1.1.1 R R E

A REE A JE AR (2045) g FEK S BAMITA
¥k DW1701-1909 (4h) HHASLEG =489 5E . 1
LB &S FRE F, BIRAGERIE/NHE . £
B3 38 A PR RO R R R, IE Al
£ 1.0x107, 1.5x107, 1.0x10° 1 1.0x10" CFU/mL
I 4 AN URBERAEE MBI . SR AE RS S, &
e, BRMWEE, BEARIREER P EEIEH
12 (median lethal dose, LDsy) & 1.5x10’ CFU/mL,
1.1.2 RFIRIE

TEFE AR pMD18-T | 32 25 4 il K T B
Esherichia coli DH50, DL2000 marker. Ex Tag
DNA B4 . T4 DNA %%/ . ANTPs., Fifig
BB [l & TRIzol i{5F £ . HiScript I Q RT
SuperMix for qPCR (+gDNA wiper) HI ChamQ
Universal SYBR qPCR Master Mix i F Fd 5%
MEE A IR A BR 2 w5 AR X oy 7 03
Mradi,
1.2 A%
1.2.1 EMER. MNSMERTE

W AR S35 = R PR K SR T AP 25

: 010-64807509

PRI IE SR, PRECRTRVR AR T LB WA
FEHE, 180 t/min 28 C A FHEREE R, ODgoo
R T e BE S L M 0.4-0.6 15, 3 i TR B0 e
PRI B o B AN BB B 1.5%107 CFU/mL,
4 CHFH AR AU R 3 41, B3 27 H
ARSLHG B Ah 4. LPS A1 LB 4l (XFHR), gk
SEMFE R (1.5<107 CFU/mL). LPS A
(1 mg/mL, & T KE LB K555 F1 LB B
FR A 1 mL, Db 3 2 AU SA i FET I s 3 b i o
Y IBUESE 8. 16, 24, 36, 48, 72, 96. 120,
168 h 1) 3 L ZRAUARIECo I . A JAUME . i
JIE . Btk WUARTE LH8WRE S DAL 9 AN a] s
A3 N, ATREACEE, Rt feSE
v IAH5EBE (National Institutes of Health) 5E
5625 shy B S e A S TR o ASBIESE
5 B2 0 A SRS K2 AR b2 SR 2= B 5y
YIS e HIZE 5142y (95 : hFRI2020) HAZiE .
1.2.2 5|¥i&it

R A5 5 2 G bR e ) P58 2 55 30 1) 9 o ——+p
EIbREE, H LepROT HEMH TS (GenBank %
£S5 . XM_040360761.1), {#if] Primer Premier
5.0 B4 %519, LepROT-B v Be K J& 24 329 bp
Ziti, LepROT-g-A (1T qRT-PCR i) K
249 bp, ¥ UL Ly ik v Pt 198 LepROT
P38 B BEES T 396 bp, 514 B-actin, NF-xB .
IKKa F1 IKKB 275 3CHR[20-22], T qRT-PCR,
SIPFA L 1.
123 LepROT HEREMZEREMEREN

it FH} TRIzol 12571 5 DA R AT 24t L Hh 412 B 21 41
FEMAOE RNA, KA 1%09 KB IR B e
HL kA ) 58 M O R A0 4y O Ok Ot
(Beckman, Brea, CA, USA) ¥ill#fiEukE .,
I S5 R B4 L cDNA 25 —4%, %M Tagq
plus DNA RAE B BT PCR VAR R
BB (54 CiB:k 30 s, 30 MEFF), 153 PCR ™
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Yria AT S i glifk , 5 pMD18-T 2Rk 47 i%
He, G ABI R FF I DHSa H, 28 PCR ki,
PAFH R kAT 44 pMDI18-T-LepROT-B, #4i%
B RRIEA T 510 %2 o fi F] SWISS-MODEL (http://
www.expasy.ch/swissmod/SWISS-MODEL.html)
DNAMAN 6.0 MEGA7.0 #1 SOPMA (https://npsa-
prabi.ibcp.fr/cgi-bin/secpred sopma.pl) ZE#K {4
Xf LepROT WM AT IR AR IEIR 7 9 AT E S
F1 AARFTABISIY

B, SHYRERILE 2.
1.24 A [EHZAT qRT-PCR #7

LA B-actin 1) mRNA AIX LB RAE N NS,
K SYBR Green 1 &2 ik A LepROT .
NF-xB IKKo Fl IKKS FERIAE A JUARIE L L (o0
JUE ORI ORGUNE . NE . BN BZRK . LA
H) H mRNA BRI SRR 20 pL, £l
% 2xChamQ Universal SYBR qPCR Master Mix

Tablel Primers used in this study

Primer names Primer sequences (5'—3") Purpose/Length (bp)
LepROT-q-FA AACGCTGAGACGACAATTCC 249
LepROT-q-RA TAACATGGCGGGGATTAAAG

LepROT-FB TGCTTGGATGTGCCTTAG 329

LepROT-RB CCACTGCTCCCAACTAAA

B-actin-F AAGAATGAGGGCTGGAACA qRT-PCR analysis
B-actin-R GTGCGTGACATCAAGGAGAAGC

NF-KB-A AGGAGGTTCTGGAGGTTT qRT-PCR analysis
NF-KB-B GAGGAGTCGGCTTTCATT

IKKa -A CAAGCTGTAACCACGTCTC qRT-PCR analysis
IKKa -B GGCCATTTCTACATAACATGC

IKKB-A TTTTGAGGATCTGTGCCCCTT qRT-PCR analysis
IKKB-B CAATGGCACGCAAAAGTACGA

x2 SEYMER

Table 2 List of reference species

Species

Accession No. of nucleotide

Accession No. of amino acid

Rana temporaria
Xenopus laevis
Xenopus tropicalis
Bufo bufo
Nothobranchius furzeri
Takifugu rubripes
Alligator sinensis
Gallus gallus

Homo sapiens

Pan troglodytes
Rattus norvegicus
Mus musculus
Ochotona curzoniae
Ursus maritimus
Bos taurus

Sus scrofa

Oryx dammah
Monodon monoceros

XM_040360761
NM_001093878
NM_001017102
XM_040407057
HADYO01019498
NM_001136149
XM_025212552
NM_001007958
BC011027
XM_016920167
NM_020099
NM_175036.4
XM_040978417
XM_040627188
NM_001034741
NM_001145388
XM_040232662
XM_029228450

XP_040216695
NP_001087347.1
NP _001017102.1
XP_040262991.1
SBP57983.1
NP_001129621.1
XP_025068337.1
NP_001007959.1
AAH56250.1
XP_016775656.1
NP_064484.1
NP_778201.1
XP_040834351.1
XP_040483122.1
NP_001029913.1
NP_001138860.1
XP_040088596.1
XP_029084283.1
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10 uL, LepROT-g-FA (10 pmol/L) 0.4 uL,
LepROT-g-RA (10 pmol/L) 04 pL , ddH,O
7.8 uL, cDNA AR 1 pL. S A2 #% # ChamQ
Universal SYBR qPCR Master Mix ¢ B 45 , %
B O3WHARER , HH 27T BRI R
H, M SPSS25 BfFR A INERT; 20 ik
ST X Rk, SRR SO P<0.01 B
P<0.05, #|ff GraphPad Prism 8 # 4k 1E K .
125 FAHARB-FLZEE (hematoxylin-eosin
staining, HE) %1

I3 RAR AU T 525 168 h Y
JHFIE . B2 IRALA R, T v A R 2 i
[ . AR5, FEC PR, HIT R R A
PIR (6 pum) CEERA R L-#i%M (Sigma-
Aldrich, St. Louis, MO, USA) AU#%3% A ., i HE
PP TH L EME Bk K 2K T 5 min,
ZHZT Smin, 12 ZH2E 5 min, JOKIEE 1

3

Az.&.:
1 BR Ah BIE R FRAEME R IR

Figure 1

3min, JB/KZEEN 3 min, 95%Z % I 3 min, 95%
ZEET 3 min, 90%Z. P 3 min, 80%Z.FE 3 min,
70%Z. % 3 min, ddH,O 5 min, X5 FIRARE YL
@ 10 min'™, 2Tk, I ddHO ik BRER EE 1Y
i, 76 1%093h0MR CRE 88 7 2131501k, 1%
P2 KI5 2 T AL, FHK P 3 min, 0.5%
PTG G 3 min J5 , X EBYE B TR EE K R
B, R e R

2 BER504

21 RREELTF

TR, SABRYAIM L, Hifth 2 ZH A
MRIE R IR G A — 3 ARIMRIEEAE Y5 8-16 h
JCHH AR ; 7E 24 h 5 P RAS Bl e (&
1A2), BEFRWLPAAG A (&1 1B2); 48168 h i
AT UL K 5 96-168 h ARIUARIEE Sk B AIE B i BRI L
(F 1C2) HATENRGAEIS, RN TR,
= Il

Pathological and anatomical changes of Rana dybowskii before and after infection with AA. (A1),

(B1) and (C1) were liver, skin and muscle of the uninfected control group, respectively. (A2) Hepatomegaly
of R. dybowskii. (B2) There are hemorrhagic spots in leg muscles of R. dybowskii. (C2) Ulceration on the
head and back of R. dybowskii, the arrow points to the above symptoms.

: 010-64807509
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22 (HARREFTK

1 HE Yo )5 ZS SR TP & B0, R
FURYL An 168 h Ja M ARAUMIEZH 2% A B g AR
fbo BATEXT RELH AT AR L ZT S, AR e ) 5
A o P EE S R I e S €
TR J A AL 2 rp A M BE T O, 2 i AR
PE, AMBERIBRIE A, FFANMRAR /N, RIEANIR
T 5 TR SR A R ) ) B AR NI I, ARG

FRL I Y SRR I LT A s AENLNZHZ R B, AL
SPLEASERRE, BRI, WA (B 2).
2.3 LepROTERAMZESETE

LA a3 6 BE TR I BT 4 BURE i L RNA
) ODo60/ODago PITE 1.8-2.0 Z 0], 1%F I8 ki
R Dk IS RNA i, H 28S. 18S Al 5S
RNA ZF i Mr, Bt fF6 2ok, nlFf7)a 2t
5o AR cDNA R4, §73% LepROT-g-A

FETHRARL, D35, REWTE, RIRGHIATE,  LepROT-B, MKHEBAARHHEE I Uk Il (& 3A,3C)

P Bl

fd 100 7

R R

B2 RBERETEFRICHRENRFIEERT L

Figure 2 Pathological changes of Rana dybowskii after infection. (A1), (B1) and (C1) respectively show the

liver, skin and muscle tissues of R. dybowskii in the negative control group; (A2), (B2) and (C2) showed the
changes of liver, skin and muscle tissues of R. dybowskii after Ah infection for 168 h.

A bp M I B bp M 1 2 Cb M 1 2 3 Db MI

2 3 45

500 —
250

250 250

3 LepROT EFEMRERLETE

Figure 3 Cloning and identification of LepROT in Rana dybowskii. (A) PCR amplification of LepROT-g-A
fragment of R. dybowskii. M: DL2000 marker; lane 1: PCR product of LepROT-g-A gene. (B) PCR
identification of LepROT-g-A fragment colony of R. dybowskii. M: DL2000 marker; lanes 1-2: the products
of colony PCR. (C) PCR amplification of LepROT-q-B fragment of R. dybowskii. M: DL2000 marker; lanes
1-3: PCR products of LepROT-B gene. (D) PCR identification of LepROT-g-A fragment colony of R.
dybowskii. M: DL2000 marker; lanes 1-5: the products of colony PCR.

http://journals.im.ac.cn/cjben
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PRI ZE R, 2537 /N3 51 249 bp il 329 bp
A, AT R IS B 44k ) LepROT-g-A
LepROT-B J BX Ml pMDI18-T &3, #AL KmFT
W DHSa, FRiFf7R% PCR %, HIKZERA]
W% PCR Z4i g M f— (& 3B, 3D).
24 LepROT EEWMEMEERFN
PN PHERAGRARALIREE LepROT LA 1)
RiBIX (NCBI &Sk 5 8 MZ089743), ¥4 K
4396 bp, HOHM T EMEE LepROT ¥ 1T 12
FF 5 B4 TR 5 1K 97.22% 5 78 2K 11— R 2540 |,
AR S T 131 DRI 5 a5
I, iz SOPMA #4453 #13 W, LepROT £
B AL o BEUIE S 35.11% (46 NEIEIR), 4E
ik 5 29.77% (39 NEIER), B A 8.40%
(1 ADEHERR) FICHAE M 26.72% (35 M2 2
M) LR A MIE L TE =M E, R
SWISS-MODEL AR 2 28 1 254 (&
4A), SEAYAEINITWE Y LepROT ) =25
¥y (& 4B) 2510l iz DNAMANG.0 344 45
Je ki) LepROT HE 2 H 18 N9 Fh 1
LepROT #ATRIEMITHILE, KIiZENS
PIREE R R TE 93.74%L) F, Hirh 5 o [ o
IR PER R (96.18%), I H. 50 L2 Hb [R] I
PETE 86.39%L) I i il MEGA7.0 ¥ % LepROT
ARG AR, AR R H 5 R
WAER—3 3, JRGRFREE (Kl 5),

A C-terminal
N-termg',nal

4 LepROT M= LR EY

2.5 LepROT 5 NF-xB {5 S i@ +AXE
F mRNA 3R KFELL
2.5.1 A [E4ALE LepROT mRNA 3Rk F

W BE AT AR N, 4k 415 LPS AR LAk
W) LepROT K& RIFE fir A 2H 2 Hp AN [R] B[] i 3
AARFEKF-RIER . FEOLIEALIF, 4h F LPS
WS LepROT mRNA k& A8k KEA A,
BI2e TG LR TR AR H Ah 4
LepROT FHXT Rk i b AR A, H b A ]
H—EWIEAYE; Ah ZU7E 8-48 h WEH T,
72-120 h 2.3 Fif; LPS 411E 48 h ik I&AH
FHEXT RZH Y 1.49 £5 (P<0.01). Ah ZHHFHE
1 LepROT mRNA [ AHXT ik & 3 35 -4
(B% 120 h4h), 7£ 16 h BHAEIEME, xR
19.65 1% (P<0.01); 1fij LPS 2R ) I IE 20 L) 5 |
PG, 7E 48 hikBIWE(E, Xt RRZHRY 5.59 F%
(P<0.01), 7EMAEALIH, 4h dF1 LPS 4111
LepROT mRNA Fikw B KE—, HEH
e BTG M, Y7E 24 h B, 209 K%t
HEZH 1Y 8.10 51 7.68 fi5 (P<0.01). 7E Ml il 41 21
th 2 MR K) LepROT mRNA 2357754k 1
WA, Ah A7 16 h BFkRIEME, Syt IR
321 4%; i LPS ZH7E 168 h AR IEAE , X iR
MY 3.16 fif. TEENFAHL P MIXINAN) LepROT
mRNA XA B3 T, Ah ZH7E 48 h B K5
WE(E, XTREAIRY 6.64 % (P<0.01); Ifii LPS 41

Figure 4 The LepROT tertiary structure model. Using the Swiss Model to predict the tertiary structure of

LepROT of Rana dybowskii (A) and Xenopus laevis (B).
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85

92

100

NM_001034741.1_Bos_taurus

XM_040232662.1 PREDICTED: Oryx_dammah
XM_029228450.1_PREDICTED:_Monodon_monoceros

NM_001145388.1_Sus_scrofa

—040627188.1_PREDICTED:_Ursus_maritimus

XM 016920167.2 Pan_troglodytes
100LBC011027.2_Homo_sapiens

XM_040978417.1_PREDICTED:_Ochotona_curzoniae

M_020099.2_Rattus_norvegicus

49 WDN M_175036.4:28-423 Mus_musculus

100 —— Rana_dybowskii

XM_040360761.1_Rana_temporaria

94

XM_040407057.1_Bufo_bufo
[ NM_001093878.1_Xenopus_laevis

100 L NM_001017102.2_Xenopus_tropicalis

XM _025212552.1:107-0_PREDICTED:_Alligator_sinensis
NM_001007958.1:79-474 Gallus gallus

HADY01019498.1_Nothobranchius_furzeri

100
——
0.020

5 LepROT RFEH LB 217

NM_001136149.1_Takifugu rubripes

Figure 5 Phylogenetic tree of LepROT. Evolutionary analysis of LepROT amino acid sequences. The
MEGA software was used for analysis, and the neighbor-joining (NJ) method was used to construct a

phylogenetic tree (bootstrap=500) in MEGA?7.0.

MI7E 24 h BFIRF| A, XA 6.88 %
(P<0.01), 2L ) LepROT mRNA FH% &
BEEE LM, HiEEE LREE, 4hd
TE 8 h BFUikE| T, AXTIRAR 9.25 fi%
(P<0.01); Tfii LPS ZH7E 24 h Bk EIsfE, Axt
WELHAY 5.57 % (P<0.01). WLAZHZ S HAbAH R
G, Ah 4N LPS 211 LepROT mRNA #H
X Rk R IAH R AR AL, Ah 417F 8-72 h B3
A, T LPS i R B LepROT mRNA
AEXT IR Ak ZHAE 24 h KRG, X R
21 2.37 i ; 1 LPS 41 LepROT mRNA H X} %
IKETE 16 h W IERE(E, XTIRAH Y 1.54 %,
AR LV BT, RS, B
Ah 5 LPS 1A 1Y LepROT £ [RAEAS [ 2H 2L i v
BRI AR AETE 2 5 (B 6A-H).
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2.5.2 A [E4HLR IKKa mRNA 33K

5 LepROT mRNA Hfl, J&Yt 4h 5 LPS
B A ALK A IKKoo &7 T s 8 R
[F] B[] S5 XA AS RIS 238 © 7RO I 2R
Ah HALPS AL FHRTE, HA LPS41E 16 h
WO EZH ) IKKa mRNA B2 FE, Kyxtig
Hi 7.32F%5 (P<0.01)EMFIEAH L, 4n 4 B
F L, 76 24 h BBNE(E, JXTIRARY 3.47 £
(P<0.01); 1fij LPS 4 IKKa mRNA AHXf 57
A A, B EREARTE R, EMIEHSA T,
Ah 5 LPS Rk mHEE FiF, H 4h A
LPS ik w B %E i, IKKa mRNA HIXH £k
AL R, Ah HAE 16 h ik F)IE(E, Fyx) B2
1 9.37 fif (P<0.01); 1 LPS 4 AYIE(ELE 48 h
A B, xR 7.51 £ (P<0.01), Ah H5
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A Heart B Liver
2.0
N & Control 21.0F 'y = Control
201.5‘ = Ah 51)16.0' * = 4h
S ot o £ 'gal Yy o, ﬂ b P
- I © . [
= 2 gt iy I*E* = ﬂ -
= 0.5 = 0.67 *
831 | [ | e
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8§ 16 24 36 48 72 96 120 168 § 16 24 36 48 72 96 120 168
t(h) t(h)
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E40F Ig" spx * wx s @ —CG% 1.10
o
chyl I el s rhrﬁ T Tl
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t(h) t(h)
E Kidney F Skin
8r vu 10 7 5%
N e = Control gl = Control
g °f o = Ah ED k3 = Ah
5 L
£, o m [ PS * % %s 6 e +« ™ LPS
% *% % = 47
= 2F K Pes gk L 2t Ky
0 0
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Figure 6 The relative expression of LepROT mRNA in different tissues in Rana dybowskii after infection
with A4h and LPS injection. (A) Heart. (B) Liver. (C) Spleen. (D) Lung. (E) Kidney. (F) Skin. (G) Muscle. (H)
Stomach, the samples were collected at different time points after Ak or LPS (x-axis). f-actin as an internal
control. The results were expressed as the X *s error (bars) of three replicates. *: P<0.05 vs. LepROT
expression on uninfected control group; **: P<0.01 vs. LepROT expression on uninfected control group.
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Figure 7 The relative expression of /KKa mRNA in different tissues in Rana dybowskii after infection with
Ah and LPS injection. (A) Heart. (B) Liver. (C) Spleen. (D) Lung. (E) Kidney. (F) Skin. (G) Muscle. (H)
Stomach, the samples were collected at different time points after 44 or LPS (x-axis). f-actin as an internal
control. The results were expressed as the X *s error (bars) of three replicates. *: P<0.05 vs. LepROT
expression on uninfected control group; **: P<0.01 vs. LepROT expression on uninfected control group.
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Figure 8 The relative expression of /KK mRNA in different tissues in Rana dybowskii after infection with
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Figure 9 The relative expression of NF-xB mRNA in different tissues in Rana dybowskii after infection
with Ah and LPS injection. (A) Heart. (B) Liver. (C) Spleen. (D) Lung. (E) Kidney. (F) Skin. (G) Muscle. (H)
Stomach, the samples were collected at different time points after A7 or LPS (x-axis). f-actin as an internal
control. The results were expressed as the X ts error (bars) of three replicates. *: P<0.05 vs. LepROT
expression on uninfected control group; **: P<0.01 vs. LepROT expression on uninfected control group.
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