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under the stress of Aeromonas hydrophila (Ah), and to provide evidence for revealing the anti-infective immune response
mechanism of amphibians. The experimental animal model of Aeromonas hydrophila infection was first constructed, and the
pathological changes were observed by HE staining. The MHC / gene al+a2 peptide binding region of Rana dybowskii was
cloned by RT-PCR and analyzed by bioinformatics. Real-time PCR was used to detect the transcription level of MHC / in
different tissues under Ah stress. After Ah infection, the skin, liver and muscle tissues showed signs of cell structure
disappearance and texture disorder. The MHC / gene al+a2 peptide binding region fragment was 494 bp, encoding 164
amino acids, and homology with amphibians. Above 77%, the homology with mammals was as low as 14.96%, indicating that
the a1+a2 region of MHC gene was less conserved among different species. The results of real-time PCR show that the liver,
spleen and kidney of the experimental group were under Ah stress. The transcript levels of MHC / genein skin and muscle
tissues were higher than those in the control group at 72 h, but the time to peak of each tissue was different (P<0.01),
indicating that the response time of MHC / gene in different tissues was different under Ah stress. This study provides a

reference for further exploring the immune function of MHC molecules in anti-infection.
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Tablel Primersused in thisstudy
Primer name Primer sequence (5'-3') Product size (bp)
MHC I -al+a2-F CGGGGTACCCGGGTCTCGGATAAAGGAT 494
MHC I -al+a2-R CGCTCGAGCGGTCCCGTACTCTATGTATTTCT
MHC I -g-F GTCTCATCTGGCTCGTCC 227
MHC I -g-R ATCCGTACTGCTGATACCC
B-actin-F AAGAATGAGGGCTGGAACA 176
B-actin-R GTGCGTGACATCAAGGAGAAGC
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x2 BEYPYMER
Table2 List of Reference species

Species Acc&esion.No Accon No
of nucleotide  of amino acid

Rana chensinensis FJ385693.1 ACJ63978.1
Xenopus laevis FJ589643.1 AGM17468.1
Polypedates KC261643.1  AGN74545.1
megacephalus
Rhacophorus omeimontis KC261663.1  AGN74565.1
Xenopus tropicalis BC161748.1 AAI61748.1
Bufo gargarizans KY302858.1 APW83890.1
Gallus gallus KT321041 ALS55373.1
Homo sapiens M24097.1 AAA59656.1
Mus musculus NM153760.2 NP715641.1

NM001190434 NP001177363

NM001040532.1NP001035622.1
NM001097427 NP001090896.1
NM001045494 NP001038959.1

Oryctolagus cuniculus
Bos taurus

Sus scrofa

Pan troglodytes
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wee
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21 Hit#EE MHC JEEA al+e2 X EPE
5%%
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W, 25K 1B fron. ¥ E A B al+a2
pMD18-T 45, A KM E DH50 J5, il
W% PCR %@, HUKAIREs L& 1C fros, 7l
U PCR &5 RA B —, SR/ IS

Fig. 1 Cloning of MHC class I al+02 in Rana dybowskii. (A) PCR amplification results of MHC classI al+a2 in
Rana dybowskii. M: DL2000 marker; lane 1-3: PCR product of MHC classI al+a2 gene. (B) PCR amplification
results of MHC class I al+a?2 after gel extraction in Rana dybowskii. M: DL2000 marker; lane 1-2: The products of gel
extraction. (C) Colony PCR amplification results of MHC class al+a2 in Rana dybowskii. M: DL2000 marker; lane

1-4: the products of colony PCR.
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Fig. 2 Nucleotide and amino acid sequences of the MHC class I al+a2 of Rana dybowskii.
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Fig. 3 Tertiary structure model of MHC class I al+a2  ZKHUME B A% B TR SE | AR Sl Sk 3 Fn s 30 o B0
protein. 3-D structure of MHC I al+a2 designed using PhoRs B B A, A AR T LR

Swiss Model workspace. (A) 3-D structure of MHC |
I Nk ekl
al+a2 of Rana dybowskii. (B) 3-D structure of MHC I A TFREROCE B ML B ABALAA L S R

al+a2 of Xenopus laevis. Their 3-D structureis similar. TN TG .
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4 MHCI al+e2 RGFHHH ST

Fig. 4 Phylogenetic tree of MHC class al+a2. Homology analysis of MHC I al+a2. Analysis was done using the
MEGA software. The phylogenetic tree was constructed using the neighbor-joining (N-J) method within MEGA7.0.
Numbers on the branches represent bootstrap values for 1000 replications. (A) Evolutionary analysis of MHC [ al+a2
nucleotide acid sequences. (B) Evolutionary analysis of MHC [ al+a2 amino acid sequences.
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B 5 FitwkiEmEBELAY R

Fig. 5 Histopathological section of Rana dybowskii
challenged with Aeromonas hydrophila. Observation by
hematoxylin-eosin staining in different tissues of Rana
dybowskii challenged with Aeromonas hydrophila. A:
liver; B: skin; C: muscular, 1: 0 h; 2: 6 h; 3: 12 h; 4: 24 h;
5:48h; 6: 72 h.
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Fig. 6 Graphical presentation of gPCR analysis shows changesin MHC /  gene expression in healthy Rana dybowskii or in
Rana dybowskii challenged with Aeromonas hydrophila. (A—G) MHC / transcripts in different tissues of Rana dybowskii
challenged with Aeromonas hydrophila. Each infected Rana dybowskii was injected intraperitoneally with 1 mL bacterial
suspension (1.12x10" CFU/mL), whereas the control group was injected with the same volume of sterile tryptone liquid
medium. (A) The heart. (B) The liver. (C) The spleen. (D) The lung. (E) The kidneys. (F) The skin. (G) The muscular. The
samples were collected at different time points after Aeromonas hydrophila challenge (x-axis). B-Actin was used as an internal
control. The results were expressed as the mean + standard error (bars) of three independent exposures. *: P<0.05; **: P<0.01.

http://journals.im.ac.cn/cjbcn



nE

e

3E

Jbhkit: MHC 728384 £ 8 LBk, 7eut
e B T R 8 | IE BRI ARBTSE
TEBZR AL bl 55 o bR S22 56 R BEAIE , 5L
BRI AR5 e AT , T LRI A B AN 43
¥, X E MHC 7 8RR A —Fnty 3L,
TEMRISEAL T 205 T — R 5150k, TE IR B PRl
12

AR AR A R K S S, MHC T (9
SR R A T BB Ak, HAE AR RIALUH A B
S, Hrh MHC 478 B e 1 8 A0,
I35 ZR AU (0 7K A 3 3k S R ek 7
BB OB, kB MHC 7283 RI7E i
I R ik R, 3k 7 M R SR B AT S K%k
HE S B A0 5 B I S5 Y R L APy
TEBFFEIE KB T e BT, oF T . U A
BFIE MHC T 43 F (35 BT 74007, 281k
P AGRIS 30, 2 IR K R e A 3 12
FITE L% BR B g JE % 5 £ SOk, 5 e o e e
H MHC T 4» T B B m K By ek . 18 67
Tk 7K 4 £ BOIMHC 7 255 35k DR G40 995 J5E 1Ak 1 1R 5%
R MR R B MHC T 4> TR 25k 5254k
R A8, UL MHC T 48 FEiGHT
TG I W e AR eh R T AR

25 b, AR AR A g K A T 1 2o
i, ARIELZ s MHC T 43 F (% K EH 30 1
Fha#, MTHEN MHC 7 3L 7E Gy 5 v % 4
FENE, ARk T G AL, X
PE— 5T A bR MHC 7 3608 5088 Th g % oA
PRI T 2% .
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