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Abstract ; To explore the miRNA related to ivermectin (IVM) resistance of Haemonchus contortus and its function, an IVM-sensitive strain
and a drug-resistant strain were used, and the ¢cDNA library was constructed by Illumina novaseq 6000 platform. After quality control analy-

sis, bioinformatics software was used to screen the differential miRNAs between IVM—sensitive and drug-resistant strains in this study. The

Wk H . 2024-11-25; &RIH. 2025-07-22

FEEWH . 2023 4F IR X A AR AR S HAEREHE A TH (2023D01B32)

W—EH. FiEHE, B, WA

CEEVEE . A - RS, 4EEORIE, T, URW, EZRFIT 5 R A A AR R BT 2 ML I P2 R O Ik S L I AL E 2R
P, E-mail: 1749457375@ qq. com; FEMAT - BIARL, AeFIRE, Wid, ##%, EEB5D 1082550 s SR I UG 2 A S s i 9, -
mail ; 1348793799@ qq. com,



<94 - Animal Husbandry & Veterinary Medicine 2025 Vol. 57 No. 9

results were that a total of 441 miRNAs were identified in male and female adult worms of the resistant strain, compared with those of the sus-
ceptible strain, of which 160 were known genes, and 281 were newly identified. For the resistant males, 30 miRNA were significantly up—
regulated, 21 were significantly down regulated. For the resistant females, 4 miRNA were significantly up-regulated, 5 miRNA were signifi-
cantly down regulated. The differential miRNA analysis showed that miR~1, miR-2, miR-133 and miR-5912b might be related to IVM re-
sistance. The GO analysis showed that the differential miRNA target gene of the male and female worms were significantly enriched in cellular
modified amino acid biosynthetic process, phosphorus metabolic process, cellular protein metabolic process, and purine nucleotide binding.
In addition, the KEGG results showed that the enrichment trend of DEGs between the male and female worms was similar to some extent, and
they were significantly enriched in the mTOR signal pathway, the MAPK signal pathway, the cAMP signal pathway, in lysine degradation,
purine metabolism and TCA cycle. Finally, to validate the results, six miRNA were selected for RT—qPCR analysis, and the results of gPCR
were consistent with the previous sequencing results. To conclude, this study confirmed that the resistance of H. contortus to IVM might be re-
lated to its metabolic process ( especially amino acid metabolism) , and that this laid a foundation for a better understanding of the mechanism
of IVM resistance.
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&, A NTRER AR LS R

3.1 miRNA ZFERHEFHIER

HFFE R miR -1 7EA YW H S R 5 Rk If:
S5 Z R I 2 AN 250k 7= A e Cae-
norhabditis elegans ' miR — 1 8 i & #2550 o) 3V K&
(UNC-29 FIUNC-63) = 72 Jile K e g i g 70130
BEAN, miR—1 (03 6 35 AT RUFE AR P 41400 7 987 200 Jif 28
B BGBEETR 25 PEN ) Xt — 2 R miR-1 MMER A
= 2t UM . AR AL, miR-1 78 IVM
Pozikkh B3 T, X8R miR-1 o] B85 4854 o
LAUTVM it e, ETRESZMIK i 252
PERASE, TR —0FT,

5 KW, miR - 133 765 8% NL40 B = 3R ik,
33 PH S5 LR B Ak G FE 0 56 BRI SRR AL IR 1Y
EWEE", AW RM, miR-133 76 IVM Hi 241
Mg B, T H 3R R HAE L (HCON _
00175580) Z: 5 4 ff 73 b Al s 42, 7 i 3 A A
2otk X428 miR-133 AT AETE IVM 2591

FHFTS R A AR Rz S LA B4l R HEVE R, RE
SO N vl NI O e R B SR N | NS o
EWER, RUERAREE Mz 3 NTE VM Pyt
P AR R AR A AR A

R W], miR-2 7EA R4 Fhal e B sy, H
HAMPIAE e R, miR-2 78 SR A
75 W BT 26 Rk A oo 2k, IR R
GRE . Maath, BOiERERE . WA, &
HUE 7 R R A SR b Ah, A0 Chen
VR R, FEXTRRN 52 B K 2 miR-2 ik
F LA, miR-2 i BT GTP A 52 30 ) 20 i
ARG, KA RE R ORI R AR, TS
IKEXTHRI TN 520k, APFFE R B, miR-2 78 IVM $it
R R PRAfE H h B R 2R, I AR By R 2
L, B, X miR-2 ¥R T UM & L miR -2
M 14 ANFEHE, FERSS5MEZE R, B
GTP BIEYE . #1128 & B A ephrin 52 (& {5 53 [ ) 3%
B, XTURE miR-2 0] G838 1 855 dUiA A o2 e
WHKSH IVM Hhter
3.2 E#2FRi% miRNAs $EEE hRES T

PifiE , mTOR # FEXT T8 | 2k dURI FL 3P
AR MA R 2 XCEZ, W2 PI3K-Akt-mTOR
{5538 FE G R, B TR R 32 S 24
(e e FLRE T, PI3K M PI3K/AKT 55
T S ) BT T A R A T P 27 R T M R R
2R AT 2R 0 AN, PI3K/AKT L2 1 i
[F1) SRR o B 2 5 JE 7 A T 2 1 G e 5l i AR
5T D HE 43 A1 & B mTOR 15 538 It & 42 3 KEGG
WEE M, X TR mTOR {5538 % ] g i )
T PIBK-Akt {55 k2 5 IVM $U2hthny A4

5T & B, MAPK i #%5r M A 2257 245 (ERK)
FIN LS (JNK F p38) Y MAPK 3l %, FEJRAAE T
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M AR T R FEE AR, W0 ERK 38 B 0 B RO
JEAERE RS MR M B (0 2R A Sl JE il SE R JE
A 2P AR o R R B, B, INK 4Ry
it AR AR AE R TR RS, DTS I AR Y7 Y
it 24P 24 p38 3 % A P U R R AR A LA e X
FEYIM S I 2 A X p38 TE I A Ak
REAG T b B 2R T 25 02 bbb, W98 & B PI3K/
AKT 5538 8% 5 ERK i BAH i, PR s A
g —Bh ] ARSI 55 — s i, i S:80k
PE 251, X mTOR Hl MAPK 15 518 B & 4%
BIMALVE T, AT AR a2 P 7 A AR 5T
MAPK {5518 it &5 £ 3] KEGG g a#reh, If Hxf
Z 5iZE R AT kB, A 34 (HCON_
00111880, HCON_00185500, HCON _00111880) =
Sz, XHWsE MAPK {5538 0K 7] G o 4 5
M AERK MBI T FEZMERS S5 VM JLgi
A
3.3 SEBAREE IVM 5 hREEER

i DRAR A 1L 0P £ B TVML 470 25 P ) 8 )y 455 120
) — A RKPRER, 75 2R I RN R a8 7R B 22 gl
BU SR 3 A A M 24 PEAFF ST 3R T, s A AR
SHEAYITRAEEBEVINXR, MYU@ELP R KIH%E
PR S0 i AR A, A B AR ARk
ML, ARt e Hoh, SRR AR
P2 AN MR O T R IS B AR, TR TE BT
REL /LR (e R | | N1 I BT Bu ) Al E = g E =)
FERACHPIR AR A B E ™, A Peng
D0 IR IRl AR B R AR R R P2 R Y AR
i 5 UBRAR LU RIS, B S I SNE M N AR
RERE I X R IIBEE R P2k, ARFFFEAT miRNA
FEHATINRE 0 200 R B, FEMEME L miRNA 5
P2 R R, 2 xR B A T 4
RIS B, X in 5 2L vl fg
TE IVM $U2h P 7= A= vh R AR TEAE . LR R 3R W
IVM VBN —FiBiA: R2E (RIFNBESR) SKlzhy, T
AE AR 485 1M oF 26 U AR KT, [RIREERY 1 45 i
Al e T AR B B R ARERIR SR HEST TVM 254
YER, MR ST 7= A

A7 a0 3 e A I %o H A I P 2R L TVML 4t
2y PESCHE miRNA 5 HAH G BT TR, WIEs:
AT SR SR AL TR AR . AP T B X 3¢
B miRNA (40 miR-1, miR-133) MR Tk,
454 RNA THRE RS, i — DR i i op 4 i
E710E27R & %00 31 Wi/ I TRIV 12T R BN L d S pA W e oo
P H R,
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