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Expression analysis of mitochondrial autophagy factor in lung
tissues of sheep naturally infected with Jaagsiekte sheep
retrovirus

LIANG Junzhe, DUAN Xujie, DU Xiaoyue, ZHANG Liang, LI Huiping, LIU Shuying”
(Key Laboratory of Animal Clinical Diagnosis and Treatment of Ministry of Agriculture and Rural Affairs/Inner Mongolia Key
Laboratory of Basic Veterinary Medicine/College of Veterinary Medicine, Inner Mongolia Agricultural University,
Hohhot 010018, China)

Abstract The purpose of this study was to analyze the quality of mitochondria and the expression of
autophagy-related proteins in the mitochondria in the lung tissues of sheep naturally infected with Jaagsiekte

sheep retrovirus(JSRV). In this study, the lung tissues of sheep naturally infected with JSRV were taken as
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the object of study. Histopathology, PCR and immunohistochemistry were used to identify naturally infected
JSRV lung tissues. The morphological and structural changes of mitochondria in diseased sheep lung
tissues were observed by transmission electron microscopy (TEM). Real-time quantitative PCR (RT-gPCR)
and Western blot (WB) were used to detect the relative expression of mitochondrial related factors outer
membrane protein 20 (TOMM20)
(HSP60) in sheep lung tissues of healthy and naturally infected JSRV diseased sheep. WB was used to

, inner membrane protein 23 (TIMM23) and heat shock protein 60

detect the relative expression of autophagy-related factors Beclin1, LC3 and selective autophagy receptor
p62 in lung mitochondrial proteins of diseased sheep. The results showed that: 1) The PCR results showed
that the target band was consistent with the expected fragments of JSRV env. Alveolar type Il cells in the
diseased tissues showed mastoid hyperplasia and extended into the alveolar cavity under the light
microscope, and the immunohistochemical results showed a large amount of JSRV Env expression was
detected in the proliferative alveolar type Il cells, but not in the negative control group. 2) Compared with
the healthy control group, the transmission electron microscope showed a large number of mitochondrial
damage in the diseased sheep group, and the damaged mitochondria were wrapped by mitochondrial
autophagosomes with double membrane structure. The relative expression levels of mRNA and protein of
TOMM20, TIMM23 and HSP60 were extremely significantly decreased (P<<0.01). 3) The relative expression
of autophagy factors Beclin1 (£P<<0.05) and LC3 (P<<0.01) were increased significantly, while the relative
expression of p62 was significantly decreased (P<C0.001). In summary, we found there was severe

mitochondrial damage and mitochondrial autophagy in the lung tissues of diseased sheep, providing a new

2024 4F 55 29 %

research direction for the pathogenesis of JSRV.

Keywords Jaagsiekte sheep retrovirus; sheep lung tissues; mitochondrial damage; mitophagy
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A= B ARAT B2 R 5 5T A0 R A B 1 5T 4 O
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Universal SYBR qPCR Master Mix , HiScript IIT 1st
Strand ¢cDNA Synthesis Kit( +gDNA wiper) Il H md
UV EE A W BB AT BR 2 T
1.1.3 Gl #& i A4

Z: I NCBIEUIE i P SR 9 TSRV eno Fll B-actin
TOMM20, TIMM23 . HSP60 ) 3 H 77 51 17 25 45
34T, Primer Premier 6. 0 & 113 i@ PCR §" 34 51 4
FIZE it PCR G G149, i 2R TA Y TR C R i) i
AR E S L5 s Lk 1.

#&1 PCR3I#FE
Table 1 The sequence of PCR primers

FEN IYF 5 (5 —>3") K& /bp RS
Gene Primer sequence(5’'—>3") Length Accession
F:ATGCCGAAGCGCCGCGCT
JSRV env 1848 JQ837489
R: TCACGGGTCGTCCCCCGCATCTCCCCT
F:GTCACCAACTGGGACGACA
B -actin 208 NM 001101
R:AGGCGTACAGGGACAGCA
F:GAAGGGCGTAGACCATCTGACA
TOMM?20 116 NC _056078. 1
R:CTGGAACACTGGTGGTGGAAGA
F:GGATAGCACGAGGTGGTCTGAC
TIMM23 102 NM 006327
R:AGAGTGACTGTTGGAGCAAGGA
F:GGTCTTCAGGTTGTGGCAGTCA
HSP60 o o - ) 193 NC _056055. 1
R:AGAGCATGGCATCGTCTTTGGT
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1.2.1 ISRV env B #3 BH 40
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1.2.2 BEHAZRW A HEL HE & &

ifs 21 38 i B T 1026 A 2R bR v [ E 48
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FH 275 i A 1 0 AT R KA X % i i E A B
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2.1 BB ISRV E[iALANRKEFENE
2.1.1 % FMizes JSRV env PCR A Z

JSRV env 5 H PCR 4 14 7 4 14 458 I Hi Kk Az
G 1R o AR Il 2 rh R EURNA , £
B F il cDNA J5 , % ISRV env 3£ [H #E47 PCR 31,
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2.1.2 B ARBLE ISRV ¥ M40 22 5% 32 32 ¥ )
& 2 fr g, i 2H 209 R4 2414 B HE 3t {545
TR R R LT v b A0 e HE A X4 AT il v A 2%

bp M 1 2 3 4 5 6 7 8 bp

|

2000 1 840
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250

M:DL2000 DNA Maker; 1: B PEXT ;2. FHYEXT B 3: 15 20442
L5355 H 8645 ML 75586 5 AL
M: DL2000 DNA Maker; 1: Negative control; 2: Positive control; 3:
No. 1 tissue; 4: No. 2 tissue; 5: No. 3 tissue; 6: No. 4 tissue; 7: No. 5
tissue ;8:No. 6 tissue.
1 ZRERZHEL JSRV env PCREE
Fig. 1 JSRV env PCR identification of sheep lung tissues
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Arrows indicate the proliferation of type II alveolar epithelial cells in the adenoma.
B2 BEMARREBEARAFES
Fig. 2 Histopathological change of sheep lung tissues
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BH A% i Negative control

[HP % B Positive control

22

5 S H8 718 by O ek P 2 A L TR b R 40

Arrows indicate the proliferation of type II alveolar epithelial cells in the adenoma
3 BRABEISRVEFEMAL ISRV Env RiEE L
Fig. 3 Location of JSRV Env expression in lung tissues of naturally infected sheeps with JSRV
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(a)Mitochondrias of sheep lung tissues under transmission electron microscope; (b)Histogram of quantitative statistical analysis of mitochondria in

the field of transmission electron microscope; N:Cell nucleus; M: Mitochondria; ** P<Z0. 01
4 BEHBETHEEMARENEHEUNR

Fig. 4 Observation of mitochondrial quantity in sheep lung tissues under the transmission electron microscope
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N:Cell nucleus; M :Mitochondria; DMT : Damaged mitochondria
B5 ZEHBERTHFMARARMEREUNE

Fig. 5 Observation of mitochondrial morphology in sheep lung tissues under the transmission electron microscope
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Fig. 6 Observation of mitochondrial autophagy in lung tissues of sheep under the transmission electron microscope
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(a) The relative expression of mitochondrial related factors mRNA in sheep lung tissues; (b) Mitochondrial related factors protein expression in

Target protein/B-actin intensity band ratio

sheep lung tissues; (¢) Relative expression analysis of mitochondrial related factors protein in sheep lung tissues . ** P<Z0.01.
7 BB R PR SRR AR AR X B F AR R RIE 2T

Fig. 7 Detection of relative expression of mitochondrial related factors in lung tissues
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(a) Autophagy relative factors protein expression in mitochondria of sheep lung tissues; (b) Relative expression analysis of autophagy relative factor
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Fig. 8 Analysis of relative expression of autophagy related factors in mitochondrial protein of lung tissues
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