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miR-200a Regulates Skin Pigmentation in Cashmere Goats by Targeting CDC45

ZHANG Haisong"?,1.1U Runlai"*, SU Huixian®, LI Xinyu®,
ZHAO Yuxin®,ZHANG Qiaoling”, LI Jianping'
(1.College of Animal Science and Technology, Jilin Agricultural Science and Technology University,

Jilin 132109, China; 2.College of Veterinary Medicine, Jilin University , Changchun 130062, China)

Abstract: To investigate whether miR-200a regulates melanin production in Liaoning cashmere goats through targeting
the CD(C45 gene, in this study, dorsal skin tissues from black and white goats were collected and preserved HEK293T cells
(human embryonic kidney cells) and B16 cells(melanoma cells) were used as in vitro models. Through miR database mining, a
highly conserved miR-200a-binding site in the 3'UTR of CDC45 was predicted. To validate this interaction, a dual-luciferase
reporter system in HEK293T cells was constructed for detection. Immunofluorescence analysis was utilized to precisely localize
and visualize specific molecules(proteins, antigens) expressed by CDC45 in B16 cells across the groups. Simultaneously,
clonogenic assay was employed to evaluate proliferative potential of B16 cells across the groups. Finally, CDC45 expression
patterns in both skin tissues and B16 cells was comprehensively assessed by qRT-PCR and Western blot analyses. The results
revealed that miR-200a overexpression significantly inhibited CDC45 activity at both post-transcriptional(mRNA) and post-
translational(protein) levels, with complete suppression achieved through mutation targeting this binding site. In B16 cell
models, miR-200a-induced CDC45 downregulation was closely associated with markedly reduced melanocyte proliferation

capacity. Molecular analysis revealed that miR-200a—mimic transfection-induced reduction of CDC45 expression was highly
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consistent with direct miR-200a overexpression, indicating a clear functional relationship between miR-200a and CDC45.

Collectively, miR-200a’s ability to specifically target and regulate the CDC45 gene was confirmed in this study.

Keywords: miR-200a; CDC45; melanogenesis; immunofluorescence technique; Western blot; skin pigmentation; B16
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FHIRAFD,

4°CHE PR FE B R R B A FD)
Nuclease-Free & .0 & ( v [5 >= ZA8 40 B £ A R A
A s S Celh iR s AR AR, HiR
KR —fE R 2= A R A A o A R
B AR DAY 52 B 28 2 it PCR R 48 A2 2 6l X
(TR ER C /R B 2 /), PCR & 354 (3£ E AR
A3 A PR A R ), A R F VKR (b R s A
FHECA B A A &8 e R AR (36 B DL 5 2 JR
NEEIDI
1.3 RWHE
1.3.1 #MukraR 540 #£-80 ‘CukA b B ¥
1719 HEK293T 41 g A1 B16 40 i , i & 7E 37 ‘C/K
T T HE AT R R B S ol HEK293T 40 Jif
M BL16 40 M55 58 2= & A Ma 4 Mg (FBS) . H & &K
FiE 7 2 09 =5 B DMEM 1 389 b, O 8 F 37 °C.
5% CORGFA MR IR . KRN 1Y 2 28 40 g
FH B8 1 3 AL 5 Al 2 A0 6 FLA h Ak SR R 5E L fE A
JIED O R A B 3R L AR B OO WU T g
20, F A0 B A K B A 80 Y0 R I A kAT A e
BN TP RNA Fl— 41 % B2 (NC) B G F 41 fifg
R 3AH I . 5 B e i) & 4 A Ul B AT
1.3.2 Gl A4S B16 40 M P4 br ok 3%
) S 5 2 6 2 PCRAG I &S 9 miR-200a
1695 10 B Bk 2 40 K B16 40 i b 19 Rk KL
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200a mimics/inhibitor 4t P8 ) fY B16 41 iy 43 51 $ Bt
SVRNA, FFRG I 4l B 50 . BEJS K RNA %
0 cDNA, 4% miR-200a 3 4% S 2L 3R 51 4y
LI U6 KNS EEH 4T qQRT-PCR(FE 1), & &0 17
2 AAEAS T miR-200a (1 AHXF F ik 7. qRT-PCR

;T A A S LR FR (K 2) R 20 pL o A%
T2 i 1 % LGk S RNA R i, B A7 3k 5 249 4 T 22
DEPC Ak B K BL il o 7 3 J5 38 o 95 i it e 20 M
0TI 7 0 e S P A R 45 2R A o 0 1

x1 AMRHPERNSY
Tab.1 Primers used in the study

FH  Gene JF51(5'—3")  Sequence(5'-3") N Application
miR-200a~RT CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGAACATCG RT-PCR
miR-200a~F ACACTCCAGCTGGGTAACACTGTCTGGTAAC JEF P E B PCR
miR-200a-R TGGTGTCGTGGAGTCG S P E B PCR
U6-RT CGCTTCACGAATTTGCGTGTCAT RT-PCR
U6-F GCTTCGGCAGCACATATACTAAAAT SEI P E B PCR
U6-R CGCTTCACGAATTTGCGTGTCAT FM 6 E i PCR
p-actin-F CTAAGGAGAAGGGCCAGTCC FF P E B PCR
f-actin-R CTCAAGTTGGGGGACAAAAA JF P E B PCR
CDC45-F(WT) TCGAGGCCACTATTCAGTTGTAAGATAACATTTGAAATGTGA XU E DGR 5 5L A
CDC45-R(WT) GGCCTCACATTTCAAATGTTATCTTACAACTGAATAGTGGCC R DEG R A e ]
CDC45-F(MT) TCGAGGCCACTATTCAGTTGTCAGTTAACATTTGAAATGTGA WET DA i aeE 0
CDC45-R(MT) GGCCTCACATTTCAAATGTTAACTGACAACTGAATAGTGGCC UFE T Bl 15 3

TE:MT. 2R WT B A AL
Note: MT. Mutant type; WT. Wild type.

F2 IMEHXEEPCRER

Tab.2 Real time fluorescence quantitative PCR system

X #FF  Reagent name FH/ul. Dose
2xTag SYBR Green qPCR Premix 10
cDNA 1
L5149 Forward primer 1
#5114 Reverse primer 1
Nuclease-Free 7K 7

1.3.3  Western blot % M &% 1L = £ J7 2 4L 40 g 5
BI6 M CE A RE KA H Y2 76 B 5 KT
(% [ KT ) B 3iE miR-200a X CDC45 3% 3k 1 4 45
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T IIREHE Y 4 br e o N4 I 4 19 2 Bz 2 2R A
UL IS Y BL6 21 M i A FvA 19 RIPA 24/ (& 8
1 T R 1 Rl 410 o 59 ) L oK LR R S L T 4 °C R
12 000 r/min & .0> 15 min, B, E W . R A BCA 3%
W5 2R MR, 4% 55 i AR & SDS-PAGE #E iR
HEATHLUK 3 B o HUK SRS R B . PVDF &
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A. Quantitative real-time PCR(qRT-PCR) analysis of miRNA-
200a in the skin tissues of white and black cashmere goats. B.
Relative expression levels of miR-200a were detected after trans-
fection of HEK293T cells with plasmids of miR-200a mimics,
negative controls, and inhibitors. * indicated significant differ-

ences among treatments(P<20.05). The same as below

1 AE% W ZEF miR-200a K%

Fig.1 Expression of miR-200a in different cashmere goats

2.2 miR-200a#8[5 CDC45 43 #f

AP E B 2 B X mmu-miR-200a-5p 5
CDC45 B R i A0 BAE 2047 #8000 43 47, 45 2R s
(1 2-A),CDC45 3 3'4EF B X (3'UTR) 5 64—
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B), 7 WT 41+, J: 5% Yt miR-200a mimics (1) 4i g
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0.05) , 2% B miR-200a 1] i@ iz 45 A& % v A5 40 1 4 5
P FIh M AE MT 4, miR-200a mimics %] %¢
6 B G MG S, — RS T R A Y
SR B RO ) 5
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Fig.2 CDC45 was the target genes of miR-200a
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A~C. K qRT-PCR il western blot Kl (1 4% (1 = 1 J 20011 ¢ J ik s CDC45 [ RNA fil i [ K P . D~F. £l miR-200a i3 &
o UG TR Ak B ) B16 41 i R, 43 B8 i qRT-PCR A Western blot £l CDC45 (1) RNA F1 & (/K F o G.CDC45 ik /it Rk 1

HEK-293T 4113 58 B JE B 36 . H.CDC45 16 B16 41 i i 11 % 1% 55 5 fir

A-C. Quantitative real-time PCR(QRT-PCR) and Western blot were used to detect CDC45 RNA and protein levels in skin tissues from

white and black cashmere goats. D-F. In B16 cells treated with miR-200a overexpression and knockdown plasmids, qRT-PCR and

Western blot were employed to analyze CDC45 RNA and protein levels. G. Clonal formation of HEK-293T cells with CDC45 knock-

down/overexpression. H. Expression and localization of CDC45 in B16 cells

B3 miR-200a3Xf CDC45 mRNA F1E B K FRIE I
Fig.3 Effects of miR-200a on CDC45 mRNA and protein levels
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B2 miRNA (1) 35 5 D) g™,

BE 15 #F 58 © # /8 , miR-200a i iF GNAIL #il
PLCB4 S S KO RIE W AHES S
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f49 FR €0 1 R B BEAE B 5E % CDC45 1Ry 20 il
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PR, 15 3 B A8 A A miRNA I8 42 0 2% A1 IR 17, 491]
n, miR-200a %I 241 At 38 78 A 41 i V5 FH 5 LA b g

T A0 9 T RE — B, T 6T £ 3R T 1 O 4 ) A
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BEAh , FE RS OL T, 0 2 40 i E R %
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PO B 2R 28 20 0 A RO, BR Bk
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miR-200a 7 X — 32 #2 0] B8 & 75 & A% O 10 B ) 1
Mo AW R, miR-200a i i & 840 1 DNA &
i 5k 32 7 CDC45, 454 CDC45 19 3'UTR,
P mRNA R (1 33k, DT I8 45 28 10 2 52 Jk
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CDC45 il i % A a0 i B B i 45 5 R Ui G |, %
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500 % A R

Ak, WEERSE R W R BAT — 2 1 R B
P FER AN R gy T, R AN R 56 B A T AL
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