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The Analysis of miRNAs and Their Target Expression Profiles in Cashmere
Goat Skeletal Muscle
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Abstract: Seven muscle and adipose related miRNAs, including miR-1, miR-133, miR-24, miR-
122, miR-103, miR-143 and let7 were selected to analyze their expression and target expression
profiles. Muscles RNA from back and hind leg muscle of 4 cashmere goats were extracted, after
reverse-transcription, SYBR TagMan PCR was used to detect gene expression, and miRNA tar-
get expression profiles were got by PAGE electrophoresis and MiRNA Targets Figure Print
(MTFP) technique. The result showed that the expression of miRNA were as follows: miR-1>
miR-133>miR-24>>1et7 >miR-143>miR-103>miR-122, the expression patterns of miR-1 and
miR-133 were similar,and the expression levels of all miRNAs in adult goat were higher than that
in lamb; moreover, the difference of miRNAs expression levels were also affected by gender, and
they had relationship with number and expression levels of target genes. 10 target genes in 5
miRNAs were sequenced and Blast annotation, which coded proteins related to signal transduc-
tion, cell cycle, and so on. The expression analysis of 7 miRNAs and their target genes showed
differences and similarities between muscle development related miRNAs and adipose develop-

ment related miRNAs in cashmere goat skeletal muscle, which were favorable to the research for
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meat quality related genes in cashmere goat.
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I A ofe 35 DR 53t S R 42 0 3 Ok E AR AR L
o miRNA ) % /E H JC b & 2. MicroRNA
(miRNA) & — A %58 1 ry/h RNAL B — B
K4 80 bp HIRTIA RNA(pre-miRNA) % Dicer i 8
PG A me T2 A T EZAEY Y. miRNA £
F3 5 5 mRNA Y 3"UTR 45 A (8 H: 4 A o 41 i1
HAE e S J5 KA R E £k, B
HIT B4 T00I 75 T 2 3 T e B S R 4115 BA e
RTINS, b F W JC S % 3 R P FF miRNA
(10 G P 0 5 A BB 0 I ik S AR g
miRNA B 5 81 1) F5 5% 1 5 K& 7 035 R 35 2
R AR, B MTFP( MiRNA Targets Finger Print,
L M5 201210038354, 6) , Sy #8 3 [ 93 ) 48 4t 1 —
Ffe B 0 43 F 7 i ELA AR 1 1 SE FAAR

SOl EE AN R AR E Mz — .
W EASEA AR IR FE R J RS R
AR AR E RN, SR — LR
miRNA 7E 28 1L 2 LR i BiF 55 48 /0, © A Bk 55 F
. miRNA /NS PSEHRILEE R E
FAEFAS W miR-1 S U BUL AN M 43 1k, 4 i
BULZH A 34 4, 1 miR-133 DU AH & miR-24 &
PE LA AR 7, 8 TGF-B A5 78 o [ B L 43 1k i
(IR T miR-122 78 5% I A 5 S 0K
(1 & 1K , 30 HL BT RE 5 1 7 1R 35 R0 I 1) 3h 25 OF- 1ty
AN s miR-143 16504k 59 g 17 40 i v 3% 55 7K - 1%
i, 3 miR-143 5t A8 A 25030 i IR 05 40 i 4 4k . I
A g3 L #IE P ERKS e /E Y s miR-103 7E fig i
A B R TE 3T3-L1 g 5 40 i % s it -
P&, A, miR-143 Fl miR-103 B 5 # 72 ik g 0% 12
HE AR A A B TE B s let? FEAN IR AL LA R B
g mREEERTY . ZTL R E, R
BB SILAN A F MR miR-1,.miR-133. miR-24
K 5 Rg i & & A 52 9 miR-122, miR-143, miR-103,
IELAFE 45 41 2046 v # Fe o 2 3k 1 let? 1E iy X IR
miRNA, DL 38 33 43 A7 miRNA #0358 5 26 38 1)
Firl R BEREHILE T BRI EFEREP X 2 %
miRNA 235 1 5 7], - $ 0 H BT ke g 7 T

1 #MRlEFE
1.1 ##

ARG AR R AN S BGOSR R,
PIEHL 3 % FJR A bR 2 HLARBE)S - 37 R

Jo BRFNE AR NN . 5 R TS S JILAL BRI
PIZHZ T4 12~13 BB e s s KL, R 4R
JEEBARERTR. ZEET—80 C# .

1.2 A&

1.2.1 RNA $2H K 2 #% 5% 73 5 il RNAprep
4E Y ZUE RNA S0 G Trizol 12051 7] 25 4
BB 3G 8 4 R K Be RNA TR 0 28 miRNA )
AUILIA , Trizol 1207 $2 I /N i BE RNA FR A miR-
NA g PCR, Ar#t RNA i Biotek Synergy H4 Hy-
brid Reader B b4 e W6 B R e B 1 T 1. 200 B
NEWHEEI VKR I . 2 J5 ] TaKaRa 2% & 1) Prime-
Script RT reagent Kit mRNA ¢ 3 [z % 5% 18,57 &
One Step PrimeScript miRNA c¢DNA Synthesis Kit
(Perfect Real Time) &7 &4 5347 SU% 5% .

L2.2 5l¥sit5am 4% miRbase H 42 fit
7 miRNA BT 51, F ) MTFP BOR R T
T e HE B P A2 E i PCR BTl e 5 B E 519
Chne 1), S PR 6 i 1 5 1 9007 81 5'-CAA-
GACTCGTAGCCTGTG-3" (% #] 5 201210038354,
6) . miRNA 25 & & PCR R ifiFid F 51 9 /741 5'-
GTCAGATGACGATACGACGTAG -3, 5| 4 fli In-
vitrogen 2 & & K .

1.2.3 #%HxEHE PCR L miRNA #5728
MM, SYBR N7 YL kL, i F SYBR Premix Ex
Taq™ Il (TaKaRa 23 &]) #1719 )¢ % i PCR ¥4,
It AL & BioKet, fMAEA TSI E 3 W, I XS
7% miRNA bR #E f 2k . & & 58 5 15 2] & miR-
NAfEAFAEA F ) Cfi, BL5S RNA y N2 4
R AACT B IHEE B L R AR X Rk . 8
PCR =¥y se B | pGM-T A&, I Fr 56 Uk 51 9 %
THAY IE B

1.2.4 miRNA PAGE diyk 3% FIFHR 1T
51 PCR, B i [RGB JOl BERE R T 1.5 24
Tt e 5 R b, K RS 3 I 3 R TR B 126
PAGE H Yk 47 #8 BE PG DU L B 45 2] miRNA # J
P45, Z 5 4 4% 5 Genetool B4 £ 47 3 7
LA DL500 #1200 bp Jr Bty B4, 15 3] H Y miR-
NA I R () A A 2235t A X 2k SR T 100 F A

HHAKIL,
1.2.5 BRI A% e A0 v e i N1 A
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IR RN R e 2R SR DD I 1 7 3k [l WL kAT
JBE - T DNA BN & 204k J5 % 4 2= pGM-T ik

%1 miRNAs 3| ¥ F 5

Table 1 Primer sequnence of miRNAs

(Tiangen v ")) e Ak va B . M T HE 1 58 48 7 T 4 9k
PR B L 22 S e TR 7 PCR S g 38 BB P 25 2R 11
FEI R

K HLRE PR 0 6 51 9 Pt 1 PCR 5| ¥)
Name Primers for target reverse transcription Primers for SYBR TagMan PCR
miR-143 GATACTGCGTCTCATCTCA GCTGAGATGAAGCACTGTAGCTCA
miR-24 GATACTGCGTCTGAGCCA TGGCTCAGTTCAGCAGGAACAG
miR-1 GATACTGCGTCCATTCCA CCGCTGGAATGTAAAGAAGTATGTA
miR-133 GATACTGCGTCGGACCAA TTTGGTCCCCTTCAACCAGCTG
let7 GATACTGCGTCCTACCTC GGCTGAGGTAGTAGGTTGTATAGTT
miR-103 GATACTGCGTCTGCTGCA GAGCAGCATTGTACAGGGCTATGA
miR-122 GATACTGCGTCACACTCCA GCTGGAGTGTGACAATGGTGTTTG
F:.CTCGTCTGATCTCGGAAGCTAA
5S RNA

R:CTACAGCACCCGGTATTC

58 RNA #7556 E fit PCR NS B K L F fl R &R EHes I AT s
5S RNA is internal control gene for SYBR TagMan PCR,F and R stand for forward and reverse primers, respectively

2 & R
2.1 RNAEHRER

AR &R EC RNA J5 A 1. 226 35008 s 358 i e
PRSI, W& 1 RN 28S AN 18S A B &7, H 28S
FAT L2 18S AN 2 4%, KB R i B RNA
PR AL, 7T U T cDNA 5.

M 1 2 3 4 5 6 7 8

bp

2000 285

18S

M. ARX 4> 7 B pnifE DL 200051, JRAEREFEH m KL
2. MERFEEMNGS. REATFHERKN 4. BELF
SRS, BB R 6. BRI 7. A%
FET KN ;8. AEFE R

M. DL2000 marker; 1. Adult ewe longissimus muscle; 2.
Adult ewe hind leg muscle; 3. Adult ram longissimus mus-
cle; 4. Adult ram hind leg muscle; 5. Lamb ewe longissi-
mus muscle; 6. Lamb ewe hind leg muscle; 7. Lamb ram
longissimus muscle; 8. Lamb ram hind leg muscle

B 1 RNAHEKER

Fig. 1 Electrophoresis for RNA

2.2 miRNA RXEHH

Bl 2 D945 miRNA T A [7] £ A< (8] A X0 2 2% i 1Y
2 B, el 1B A, 308 B RN - miR-12>miR-133
=>miR-24 > let7 > miR-143 > miR-103 > miR-122, I,

miR-1 Fl miR-133 (KB A Fwm. FIH SAS 9.0
BAXTIX 7 A miRNA #7754 &% 70 B . 45 R Bon .
miR-1 Fll miR-133 Z [A]fFH & R %L » 76 95 % L) . H.
P<0. 000 1. AHSC PR 25 TR =35 AT RE BN KR35

3.01
251
—e—miR-1
20F —=— miR-133
1.5F
1.0|
0.5}F
0.06/0
—e— miR-143
0051 —=— miR-122
—a— miR-24
0.04 - —m— Let7
0.03 —x— miR-103
0.02
0.01

0

L BAEBEEH R 2. BAEREFE ML 3. RAFELSF
BiEI4 REAFXERIL5. BEFET KNG
BESEEGRENL: 7. AEFETREKI:S. AEERRIL

1. Adult ewe longissimus muscle; 2. Adult ewe hind leg
muscle; 3. Adult ram longissimus muscle; 4. Adult ram
hind leg muscle; 5. Lamb ewe longissimus muscle; 6.
Lamb ewe hind leg muscle; 7. Lamb ram longissimus
muscle; 8. Lamb ram hind leg muscle

2 miRNA EEFRi% & &

Fig. 2 miRNA quantitative expression curve
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2.2 miRNA $BEF 7 miR-1 Al miR-133 Jy i FY$LIE P PAGE H 3K 18] %
2.2.1  miRNA $3E [N 5% 70 i 3 72U 7 miRNA LI 237 PEAT 20 0 (36 2 946 miRNA

&2 mRNABEREZETHTER
Table 2 Analysis result of miRNAs target bands

I o kb
miRNA FRUEZE) /bp Fragment R miRNA  Fr#E22) /bp Fragment -
Relative expression Relative expression
length(mean=SD) length(mean=SD)
(mean= SD) (mean=+ SD)
720.78+£24.22 0.29+0.12 424.77+15.48 0.06=40. 04
665.58+13.92 0.11+£0.11 348.59+10.73 0.1140.03
521.41+10. 28 0.10+£0. 25 307.63+£2.58 0.022£0.01
406, 46419. 26 0.5140.18 268.19+4.76 0.0940.08
318.50+£17.94 0.25+0.18 208.89+2.06 0.08+0.05
miR-1 206.80+6.85 0.09+0.06 miR-103 186.28+8. 36 0.12+0.08
145. 8243, 97 0.11+£0.14 107.04+1.69 0.0840.03
123.17+4. 37 0.3940. 20 101.46+2.01 0.26+0. 14
112.33+3.55 0.94+0.83 81.8643.11 0.19+0.08
100.07+4. 34 0.30=%0.19 68.3641.70 0.27=£0.15
63.754+2.73 0.3340.15
633.74+14. 17 0.25%£0. 20
509.77+£24. 56 0.28+0. 14 561.06+t2. 83 0.11+£0.07
472.1344. 26 0.10%0.41 531.59=£0. 00 0.34=%0.00
407, 44=410. 25 0.45+0. 26 492, 40=+1.52 0.0840.05
389.37+4.95 0.0940.19 439.05%8.76 0.23£0.08
334.91+15. 60 0.3040.13 302.87+14. 82 0.1140.04
295.00£0. 00 0.03+0.00 288.68+6.15 0.18+0.09
271.00=£0. 00 0.03%40. 00 220.00=£0. 00 0.04=40. 00
249.50+8.94 0.10+0. 32 miR-143 211.08+9.57 0.20+0. 23
miR-133 224.57+2.31 0.50+£0. 27 187.23+8. 42 0.13£0.09
201.91+£6.75 0.38+0. 26 158.96+10. 27 0.3040. 37
177.25+3.59 0.52+0. 36 132.69+2.69 0.61+0. 23
137.69+4.76 0.61+0.71 126.56+1.95 0.13=£0.54
112.33438.98 0.324£0. 45 110.6441.73 0.4440.18
106.00+0. 00 0.18=40. 00 99.8141.49 0.65%0.32
78.3544.09 0.24+0.42 71.27+1.67 0.13+£0.17
73.1240.73 0.46+0.10 64.8341.72 0.02%£0.05
63.2240.95 0.58+1.31
577.81+10.07 0.06740.02
408. 0040. 00 0.04=40. 00 480.5147.10 0.1040. 06
325.16+16.07 0.23+0.11 409.07+2. 10 0.02+0.08
277.23+£3.72 0.40+0.17 381.33+£7.04 0.02£0.01
249.57+4.71 0.30+0.11 355.59+10.12 0.03740.04
miR-24 214.94+3.61 0.26+0.11 312.16+10.79 0.03740.06
140. 6943. 21 0.51+£0.25 292.02+2.80 0.15+0. 44
115.36 +2.58 0.294+0.09 272.04+3.79 0.2040.25
80.3445.89 0.4040. 20 258.55+3. 27 0.124+0.10
235.35+4.27 0.1540.05
648. 00£0. 00 0.0540. 00 let7 213.18+£3.66 0.174+0.18
603.00£0. 00 0.0140.00 et 163.52+12.31 0.08+0.03
526.00£0. 00 0.022£0.00 148.40+5. 38 0.05%£0.03
472.10£9. 95 0.18+0. 23 138.3342.24 0.0540.05
366.98+15.12 0.34+0. 20 123.59+2.57 0.11+£0. 10
301.98+13. 84 0.47+0.29 116.91+2. 49 0.03=£0.03
miR-122 276.19+4.41 0.41+£0.11 109.74+3. 34 0.1240.09
200. 00=£0. 00 0.0740.00 100. 00+0. 00 0.03%0. 00
173.1645. 66 0.27+0. 14 86.11+1. 26 0.1140.05
135.18+6.92 0.18+0.09 76.9641. 44 0.14+0.05
124.18+3. 47 0.23+0.11 53.7040.94 0.06+0.02
98.1344.51 0.14=+0.10
83.4141.37 0.1840. 36
79.6844.76 0.10+0.13
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L BAFER R R K2 BUFEREE SR 3. AFEAE

T4 ESFEMRN;S5. B35 FF m KM 6.

BERFERNG 7. ABFF RS ARFEMI;

M. DNA A% 4} T 5 & 45 #E DL500

1. Adult ewe longissimus muscle; 2. Adult ewe hind leg

muscle; 3. Adult ram longissimus muscle; 4. Adult ram

hind leg muscle; 5. Lamb ewe longissimus muscle; 6.

Lamb ewe hind leg muscle; 7. Lamb ram longissimus

muscle; 8. Lamb ram hind leg muscle; M. DNA marker

DL500

B 3 miR-1 #1 miR-133 $8E & PAGE B ik &

Fig. 3 PAGE electrophoresis for miR-1 and miR-133
target genes

HUBL DR S B B A ) L 0 3k 2 A0 L X 4y R
miR-1 11 %k, miR-133 17 %, miR-24 8 %%, miR-122
14 %% .miR-143 17 %, miR-103 10 % .let7 21 %,
2.2.2 [A— miRNA 7EAS[A] 41 2158 3% 5 1) 25 53
v XF Al — miRNA 7E 5 f K NUF S BRIL 2 4~
YA F ik R IEAT T K250 . 15 3 22 kR
R0 R R 25 s DA R 2 A AR AT Hh R S 1 B O I 0%
(3, MHE S miRNA FETH fe K& LR R IL A
I PR 455 R BER /N IR 6 2 3K 2 i 34946 24 i
A4 B I HE R 4 AR 3

2.2.3 I YA, H DU T A5 ) HE
JPHIAE NCBI o 5 4 38 9 F i 4E 90 42 B B 4T
Blast Jp 41l L X0, 4 8] 5 56 P4 o R A AR AL 1 >
94% ,7%5] 5 &~ miRNA ) 10 ML H (B ) B X
S 3 K] A1) B 438 2 GenBank . B 5# 5 8 JQ692317
~JQ692326,

4 RO LR 2 R R s i B L b
LR AR SE A [ VEE 19 mRNA #AFAE T 1L Lk
T HA R R AR 2 548 B S AL, ©
A IBFFE W miRNA ¥ 80 3L N9 A k&
2P A E B AR R 2 R B SR T X —
4598, SDHB ¥ K 35 312 A Ak . 5 20 b 1A T g e 15
FIIRE e A= 7 2% s PRIMI2 G Ry 1) P T 1 38 7l 2 -5 o 9
21 0 184 5 FFE IR AT 55 s SYNM g 14 v ) 22 36 1L VE K
TR S 225y B AR

500 400 300 200 150 100 50
W W W I O M
1 1 1 I .
W -  — 11— 1} miR-1
| | )
| [ I0 INT N Teer N ) "°
| Wl 1 I =
| T - 0 ) f mik2s
| I W - | I 1} -
CHN_ W Y 0§ W T ]

CIOm W [T N1 T WINN M1 |}miR_l43
CHC T 1 O T I e W I |

| | [ 1T 1 1 I I I 1} o
| 3 CT T 1T 1 I 1] |

[l CITTT T W NN [ 1T T 0 11 I | I}_let7
L1 T THTT WIWT W IT T ITT0 T 0 | |

M. DNA X 73 T Bt AR #E DL500; 4 241 miRNA #9 2 A4S E35E 73 51 0 35 B K UL CED S BRILCF ) - AHR 4501 0 T 7

A8

M. DNA marker DL500. The two profiles are longissimus(upper) and hind leg(lower) muscle for 7 miRNAs, re-

spectively; The oblique lines bands are target bands by sequencing

4 miRNAs 48 £ &) $B & [F 35 &L B 1%

Fig. 4 miRNAs target gene finger profiles between tissues
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Table 3 The specific and differential expression target bands

in different tissues for same miRNA

i Jei B L
miRNA HEBRE/bp Longissimus Hind leg
Fragment length el uscle
665.58+13.92 - +
miR-1
100.07+4. 34" + ++
472.1344. 26 - +
389.3744.95 +
295.0040. 00 - +
miR-133 271+£0. 00 - +
201.91£6.75" + ++
112.33+8.98 + -
106+0. 00 - +
408. 0040. 00 + -
miR-24
140.6943. 21" ++ +
648+0. 00 - +
60340. 00 - +
miR-122 52640. 00 - +
200=£0. 00 - +
83.41+1.37 - +
307.63+2.58 - +
miR-103 268.19+4.76" + ++
107.04+1. 69 + -
531.59£0. 00 + -
miR-143 492.40+1.52 - +
220.00=£0.00 - +
413. 64 +
let7 138.33+2. 24 + -
100. 81£0. 00 - +
+.RARA L RAR T+ RRRB RS RRTE 2

ANFBAL B IR A AE | 2 2% 7 (P<T0. 05)
+. Existence; -. No existence; + +. The higher expres-
sion level. *. The differential expression are significant in

two tissues (P<C0.05)

w
b
& &

9t

M DR A R B S5 LA A R SR

1 miRNA K 5165 & & A 6 miRNA 75 3K ik it
T DR P b B SR R R AR . B 1
B HGX 7 A miRNA BI7E 1L B g L 3k
AR A miRNA 6358 AR [R] {7 K 2 #7804 2
FEREKMPAEKEEE., £ miRNA L) F £
2R IA T R Z AN T B4R, R U] miRNA B KBy
BARR R R E AN, HRBEA L TGS AME
B LA AR B S Y 2Rk 3 0 G I T AR A
A ST BR VLR A 238 i U B TR A L U
BITE ] — 3R Rk B 2 5 5 A A ¢, HakL ik
B 3E AL R A i MTFP R LR T 7 4 miRNA
[ 98 ANHEIE R (& 2) L 2 T A ) FB A0 A 8 3 I
i SCELE (B 4) o AL RE W] 1% miRNA 728 B KL
FJ R AL A 0 R R 3R 5k 6 22 5 4%/ B MTEP
B K Z4EhAE 100~400 bp Z ], MAb, A5
BRI 2 22041 Sk miRNA 75 & f 45 5 Fn 4
B SR R ol T = S e T ] IS
miR-1 fl miR-133 J&§ T @& KL 4. RE@EH T NS
3 58S RNA, 52§ 6 F miR-1 5 miR-133 &8
B VLR 51 miRNA B 4238 A — 20 H 4y miRNA [y
FikmBLTF 58S RNA, H b miR-24 B ARAE 1L F &
AL R B WAL B m TARREA S HE AR
miRNA, 38 W] 76 1L 21 8 WL L PR A ¢ miRNA )
FHE R E TS A ¢ miRNA, B4 8 3% B 45 8
P 1 2601 JUL PR A DG miRINA I 42 ) 38 356 R 305 /b
E B PR 25 0 TR B s T S5 0 W A O
) miRNA P45 5 2 (0 §8 3L ], H 80 3L (R 1) 356
BAK s 1et7 AR TE & A P AR E R IB 1 miRNA, B
A Z W LR 45l Ul ] miIRNA 23k & 5 4
B DA B8 H 383k i =2 A AT — S A ek

A miR-1 Fl miR-133 .45 #H LAY 2 ik 4 28] LU
D A3 2 FhULPA 4 S miRNA R R AR S (HAE
B s WL AT BB N ek SRR T B L R E
. X522 A Chen % & BUE (107 T Y G AR (9 AH AR 037
BHE R A A e — 80 . Pl miR-1 il miR-
133 Ay 3] ek L0 35 R el K P12 47 43 A AT 0 miR-1 78
120 bp FEEAEAE 1 2538 W L = 238 i S 3L R 4% L T
miR-133 7E 50~100 bp Z M FETE 2 4535 Wi I 5 3k
P18 A PR 25y o X AR08 e PR 5 R 21T R Dl 0 5 T i
fiE s AT X4 AN ] miRNA R85 .

B PR O 8 4 Blast X33 T 5 4 miR-
NA ) 10 A§ESE PR, v UG Fie 5 P 05 22 17 S 6 b 1k
FE DR A% 0 I s 2 2R R I T T 5% NADH i &
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fitf . 76 NADH %I M0 4% (19 L 756 8 P olg fE . 46
LA I LA A0 TR PN 1 R B e L AS O i SR A
MR A A= L ATP 78 20 M B & At 45 rh ke the e PEVE T
WEAKET AT g ok 2 /E M s miR-
122 A#E ) ALDOA B X 78 JAE B 8% L oK o ™

x4 BEEUFER

Table 4 Sequencing result for target genes

A I 5 LS R IR BT A DG s miR-143 7
) TLK2 5%« k4] % . DNA & il 4 5¢, 4w %
22 581/ ARG S 515 T T %, XX
LRI U 3] 1) #0522 B AN A ) o 0 A
AR T RES SN LT .

HERABKE/D
RERTEKE/bp Blast %45 5t (5 32
_ GBS HEA
miRNA Result for blast
Length of target genes ) Coding protein
(Accession number)
(Accession number)
miR-133 295(JQ692319) SYNM(NM_001191453) a2
99(JQ692322) PKM2(NM_001205727. 1) T T 12 35 e 2
177(JQ692323) ALDOA(NM_001101915. 1) JiE 45 il A
miR-122
278(JQ692324) 2Bk D-loop(JN366398. 1) 7o
352(JQ692325) 2 i & D-loop(DQ188891. 1) ¥
72(JQ692320) ki A& (GU295658. 1) NADH Jfif & B I 5 4
miR-143
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