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@ E  microRNAMIRNA) & — P IEHEREHES IS RNA, T 22 54 NAKEE o0 R T
SEEWERE . N T T E miR-let-7a5% 4% (Sus scrofa) R BRI A Kk B A FFCIR R4 I T SR L AR
WF TR G2 2 JeH AR %58 T K I 0 IR AR 4 20 R A A7 5 5% 16 FRCER JIR 400 i, 1) ) S 5% 9% 5 | PCR
(QRT-PCR) Ml 1 miR-1et-7a7E A [F] A= K i Be K 48 AR IR 4 23 b 1) 0k 8 Ak, i i 7% 2 miR-et-7a
mimi cs - F FH L SCAH AR AAS N 1 6 Yo 2 5 AR % G2 1) FODR AR 40 M 1 1 2 1) 2 S 1, [RIRE 3000 7 miR-l et-7a1
S AT ARSI R AR D R 25 R I, FDR R SR g A £ R iR Bk B A (thyroglobulin, TG) & Hi
GO, T WSS % 1 HOR IR 4T D B8 1EH . qRT-PCR 45 5 Bow, IR G BE 5 IR EE i3 0, miR-let-7a
TR BB N HAJE miR-let-7a RIE & TR, T 60 H ik A K W5 /IME, 2 J5 A Bt B7F, 290 Hig e
HRIRE K T, 120 HES 5 BE H 8 1030 let-7a38 15 & R IUZHHE A . -85 BRI, fst il
FHEL, S Ge2H A0 3 7 26 B 2 4 =5 (P<<0.05) . AR HEHF 7 45 R AHEN, miR-let-7a i) # 1k B 25 A] #5200 1 H
ARIRA I T AR . A EE FOIRAIE 708 HOIR IR miR-let-7a 1 D ReA LRI HE T A 2 LR R
KR miR-let-7a, FUR BRI, 40 JE T2, LR A
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Abstract microRNA (miRNA) is a class of endogenous and noncoding RNA, which involves in many
physiological processes including cell growth, development, differentiation, proliferation and apoptosis. In
order to study the regulation effect of miR-let- 7a on growth and development in thyroid, we identified the
thyroid tissue and culuture cells in vitro of Yorkshire pig(Sus scrofa) by immunofluorescence technique and
detected the expression of miR-let-7ain various growth stages in thyroid of Yorkshire pig by quantitative Real -
time PCR(gqRT-PCR). To study the effect of miR-let-7a on apoptosis of thyroid cells, miR-let-7a transfected
mimics cells were detected to determine the differences of thyroid cell apoptosis rates between the
experimental and control groups with Flow Cytometry, and predicted that the target genes of miR-let-7a were
related to cell apoptosis. The results showed that thyroglobulin (TG) in thyroid tissue and cells glowed green
fluorescence after identification which proved thyroid célls in vitro normal function. In the embryonic period ,
the expression of miR- let- 7a increased gradually with the rise of embryo age. In the growth period, the
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expression reached the minimum at the 60" day and then increased, but after the 90" day it decreased again
and lasted to the 120" day and then increased slowly. Compared with control group, the apoptosis rate of
transfected group significantly increased (P<<0.05). In conclusion, suggested that the changes in miR-let-7a
expression might affect the regulation on thyroid cell apoptosis directly or indirectly. The study provides
useful cluesfor further research on the functional mechanism of miR-let-7ain pigs.
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FEAH 94, 43 5l 42 let-7a. let-7c. let-70-3p. let-7d-
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Pt % 19G 7t — Pi(goat anti-rabbit 1gG H&L) 4 H
Abcam( % [H), Histo-Clear IT ( ¥ 5& %), 48 (0 3t
I 71 (Sl owFade® gold antifade reagent with DAPI) iy
H b 5 . 90 E & PCR XA Step one
plus PCR System(ABI), 5| #) t I ¥ 9% ¥ 4 3 &
. 4 A RS 9% 7 N D-MEM/F-12(% [ GIBCO), ¥
L 7 M Lipofectamine®RNAIMAX Reagent(24
Invitrogen) , miR-1et- 7a mimics 11 NC(negative con-
trol) )7 41 t b e 3 2 5 Bl :
sc-let-7a mimics: 5-UGAGGUAGUAGGUUGUAUAGUU-3';
NC: 5-UUCUCCGAACGUGUCACGUTT-3'.
1 T2 7 & (Annexin V-FITC Apoptosis Detection
Kit) e _Ei AR it
1.2 KEHE
121 ATt TR R 2

V4 1] s 1 A 2 D FH Histoclear i 37K,
100%- 95%. 85% 1 75% . B 73 B Ve Ul A, W R 2%
RV (PBS)EE Y, 37°C £ [ ¥ K 4L #E 10 min, PBS
B 21K, 75%. 85%. 95% A1 100% . I fli /K ab 38 . &
0.2%TritonX-100 ) DPBS 4t ¥ 5 min, PBS ¥t 31X,
DPBS= i3 41 1 h, LEFRE W, IA—HZRTE
1h, iEVE—PUE I 1:1 000 Fi B i e —hii &
30 min, 55 A & 1% 13 A & [ (BSA) ) PBSIH
e =Pt SR )5 T In SlowFade® Gold Antifade Re-
agent (with DAPI), & T-HE4b 5 min J5 75 5 % 2 7R
TSR 2R M OIS RRPUETIRE &4,
122 JEHUIRIRAIR R 77

HURE ) FOAR B2 2R, (R A7 AE PBS(E WUt) iy ]
SEGE . HURIRZAZUH 75% 2 B 10 s, 78 PBSH!
e 3R, BIRE AR 2 mm K/ 2R, 7 0.03% 0 i
JiR IV F110.25%0 8 Il 37°CIH1L 1 h, 1000 r/min
B0 8 min, 75 _EiE, - PBSHI AR, 780K
1 /5 i 40 % (100 H), &0 3¢ L3 J5 F D-MEM/F-
128537 B ARG , THEO R T3, B T
37T CHI IR HIEATHI SR 24 h,

123 RNA$EHUS 5%

2 JE R AR 1 48 RNA 1 2 Bt 771 & (miReute
miRNA Isolation Kit)#2H RNA , 3 FAZ R &5 11 A4
1% (3£ [ NANODROP 2000c) #: Wl RNA 4§ & F1 94
&, 75 A BRI RNA 2 BEOR AR 1 7 35 77 &
(miRcute miRNA First- Strand cDNA Synthesis Kit)

EEAE U A Bk cCDNA 25 —#E .
1.2.4  SER 920 5E & PCR(QRT-PCR)

T 56 38 5 PR E I miRNA 51T
PCRY™ 1, B2 R AR 17 ) EA 7 & (miR-
cute miRNA gPCR Detection Kit) i# 47 qRT- PCR
M. SNAA £ - 2xmiRcute miRNA Premix 10 wl, -
NUF 51 4 (10 pmol/L) % 0.4 pL, miRNA 25 — &%
cDNA2 pL, 50 x ROX Reference Dye 1.6 ulL, il
ddH 0% 20 pL. SBiZkfF: 95 CHlAEM:30s, 95 C
PCRIE¥ 1251 5,60 °C 34 s, 40 MEF . BU&FE
% cDNA 5 HH B IR 51 P04 B DL b 2RI A e #E 4T
PCRY™, MEAFEAREE 3R, AT FE K AN 2
& gRT-PCR %, W £ 5 K 4 Met, 5 ) 5 Met-
tRNA. 5286 45 SAd F 228047 ge it i 0
SPSS16.0 {47 22 57 B 43 M. gRT-PCRY™
WEIY I HII R
Met-tRNA : CAGAGTGGCGCAGCGGAAGC;
ssc-miR-let-7a: TGAGGTAGTAGGTTGTATAGTTAAA.
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HEZH, B A B G2 5 B P T R, B 2 M e Y2
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VTR A U0 B 5 I AR, 8¢ i 15 FH e A
R 00 24 9 T 15 0 FE R SPSS16.0 B A4 %o 485 Stk
1725 BEEHT
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¥ (http://mww.umm.uni- heidel berg.de/apps/zmf/mir-
walk/micrornapredictedtarget.ntml) ' ) miRanda.
PicTar5. Targetscan %5 £ {1 1) 22 £ % miR-let- 7a ik
A7 #ESE R T30 5 R A DAVID(http://david.abec.ncif-
crf.gov/) #1 GO(http://www.geneontol ogy.org/) %5 71 2k
I3 HT LT R EAT 0 T DA S A A N o
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R A 2 5O, S5 RR W], 5256 Fr BV 21
AR A1 55 F7 ) 240 1 265 58 O R R 2 2R 240 i HL 2
REIEH o

2.2 miR-let-7a EX BEARE £ KM R BIKRH
RIEZENEN

qRT-PCR il miR-let-7a 7 9 /4= KB BU# H
AR LA AR ik B AR B 100, 45 R an 1] 2 i
71N Wi HH B 5 R 8 (1 189 1, mi R-let-7a 3R 1A ST
Hahn. HAEJS miR-let-7a RIA & N, T 60 Hibix
KR /ME, 2 J5 A i B, 290 H g 5 H Rk
T R, 120 H % 5 B8 H 615 0 miR-let-7a
Rk EILEEE .

2.3 miR-let-7a 3 Feik Xt FAK AR 20 B8 T RS20

R A ARSI T % Bk 24 h 5 40 R E T
AN [R] S 56 20 18] 1) 22 5 (] 3), # e 24 h =, B
ZH N R B L 2 P 240 0 T2 2R 43 03] /& (15.85+1.66)%
A1 (13.88+ 1.29)% , 1717 %% 4% 20 1) 21 Jf 98 1= % N
(20.45+2.26)%. 5K, SR YL A L, i g
MR TR B ET S T, Z R AAg R X
(P<<0.05). it i let-7af] b i HAR 4 i o T 7
FE— 52 B

2.4 FREETN

) FH A 2 T30 949 328 = f) mi Randa. PicTar5. Tar-
getscan 25 1 A8 B miR-let-7 347 0 5 R T
%1 DAVID H1) KEGG B Hetb AT 8 5 /34T »

SER W 1. TR hsarlet-7a( A\ ) miR-let-7a) ()40
RNEEEET 161N EHF(P<0.05). Mk
H miR-let-7a-5 20 J R T FH ¢ (1§ 355 (K] FAS (IR 38
HEIR T 5244 6) F1 FASLG (P8 K ALK 1 6), B A 45
A0 ILE 4.

3 Wie

miR-let-7a72 let-7 K GEAEH EEFI SR . 1
let-7a5E 7 T 9910.2. BEHE W A A WIIRN, O&
HIRIBEW let-7afE SV AEK K E 40 H 1) 2 4L
(Boyerinas et al., 2010) . #4%H (Johnson et dl., 2007) 5
PR U255 T T R PR R BRI E R . H B AT
miR-let-7a 754 FFUIR B4 24 [ i 2 A pL ) R T
FUIL A HROE . A TR I miR-1et-7a 7555 I JiG
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Figure 2 The expression variation of miR-let-7a at differ-
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Figure 1

Identification of thyroglobulin in pig thyroid by immunofluorescence

A S FURIREY R, FARERER B (1 TG A 4% (5, R W IT I IR IR DD BE 1L s B 4% FUR AR AR SR SR s C: R G

B FOIR AR GA

A: The pig thyroid tissue section, TG glowed green fluorescence which proved that thyroid tissue normally function; B: The pig

thyroid cells in vitro (with green fluorescence); C: The pig thyroid cells without staining
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F1 hsa-let-7a¥8E F KEGG i@ %
Table1l KEGG pathway for targets of hsa-let-7a

% Term ¥ H Count E M P value B 1E{E Benjamini
JB bt Bladder cancer 13 6.9E-04 1.2E-01
24 SRS 1R (S 5B B MAPK signaling pathway 44 1.3E-03 1.1E-01
¥ Melanoma 17 1.7E-03 9.5E-02
JEERE I % Pathways in cancer 51 1.9E-03 8.2E-02
18 1L 4T B 1 15 Chrronic myeloid leukemia 17 3.0E-03 1.0E-01
JiE & Pancreatic cancer 16 5.1E-03 1.4E-01
p5315 5@ p53 signaling pathway 15 7.5E-03 1.8E-01
Yl B AN 5 32 A4 AH H.AE | ECM -receptor interaction 17 9.6E-03 1.9-01
AbAE K K75 53 % TGF-beta signaling pathway 17 1.3E-02 2.3E-01
A HER Lysosome 21 1.4E-02 2.2E-01
I 243 bR 9% Type 11 diabetes mellitus 1 1.8E-02 2.5E-01
FHZ TR Glioma 13 2.3E-02 3.0E-01
Hi % B Focal adhesion 30 3.2E-02 3.7E-01
R T R 2 R U 25 {5 5 i % GnRH signaling pathway 17 3.8E-02 3.9E-01
N-HE8E A= 404 % N-Glycan biosynthesis 10 4.0E-02 3.8E-01
TRER Z. W 22 A= 95 Jil Heparan sulfate biosynthesis 7 4.3E-02 3.9E-01

SO0 FRDR R P 028 2 I 2 TR e ) 8 52 T S
IS S, AR IR KT ST S PR 1 F
Ho R RILER LGS WY, miR-le-7a 5
JU i3 ST FEOIR Ji 1K) R AR R R B A A i R B Bk
o HEJEAE 25~60 H i iy A & F F, mREE
TR W N P A R, W e AR BE VE
TR DR HE T AR A A, X HURER A A B
P AR L AT S £ miR-let-7a (1)
RILE, 2 . ABERai Rin KA AR
miR-let-7a ({1 %15 & 2 56 MK 5 1 i &%, 1 60
H WA e /MEL - 1 £ T (2012) S8 7F 70 R IR H
A e LV R R KT B S 1

251
a
-

Yl AT T 2R /%
Appotosis rate
BN
(=] a1 (=]

o1

let-7a nc blank
B3 ARG AR BR R BUR T R E R
Figure 3 The difference in apoptosis rate of thyroid cell
by flow cytomertry
nc: PIPEA; 5ARFE YA (blank)HH EL, F 42l (let-7a) A 1
RRETHE
nc: Negative control; Compared with control group(blank),
the apoptosis rate of transfection group(let-7a) significantly in-
creased

BT RARRES, T2 Al i KME. HFIR
iR A ORI R KA E L AR 00z,
W R BN A KR E H L P AR LA &
ZF RS A B RIThRE . R AT HEN K B FOR R
W FRIEIKF ()R B 0] e 2> BB A4 i miR-
let-7a () R IA &, X WUl B T miR-let-7a [ 15 %)
FROPR IR 1) T R V428 ] B A7 7E L ZL (52

H HIX miR-let-7a (1 i & ZAE e H 5
E KA G FR L R 2 0 FEHU R miR-let-7a #E—
e A 20 e NI T X R N R 2 S AR A
Ji A% (Kumar et a., 2007; Liu et al., 2013), Dong %%
(2010) F 7% & BHL , miR-let-7a f 3% 1k 7F 5if 51) i i 21
UM R 2 B2 TR, Haeieid i 175 S 4
JE S5 4 i E GO~GL S AT 417 #1) 17 471 it e 4 ) 344
. Colamaio %5 (2012) i/ 7T & B, miR-let-7a X F
PR SE VAL R A H0 i 4E Y, I s g miR-1et-7a
(i 2k 5T BR SR B A 7T 1 HO0T IR R 4 i T A
FRRZ IR i A 5 TR FOR IR A0 PR RS B DA ST A%
FASmMRNA  5'... AAUUUAAAUAAGGCUCUACCUCA. . .
hsalet-7a 3 UUGAUAUGJUGGAU&EJ&SL&BU
FASLG mRNA 5' . . . UCAAGGUGGGCCUUUGCUACCUCA. . .

1L
hsrlet-7a 3 UUGAUAUGUUGGAUGAUGGAGU

4 miR-let-7a 5 FAS.FASLG £ E & 3'UTRHIE& A fiL
AT

Figure 4 The prediction of binding sites between miR-let-
7a and FAS, FASLG genes in 3'UTR
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FIHIEEM o ST miR-let-7a % J 41 i 384 54 5 08 T
(RIS, ASHIE FCCE 43 BT 1 miR-let-7a 765 HUIR iR AR
&I B G, X miR-let-7a 7E 1IE H FUIR iR
AR AT TR FC. W F0 A 008 It 7E R R 41 A
it R miR-let-7a J5 , 40 M 98 T 2 B S5 48 , i B
miR-let-7a {ie 12 H UK IR 40 M 19 98 T2, B Sk m HE et
Tar] RETERE ORI R B R h R EEIMEH .
mi R-let-7a X 41 B I T 1952 0 1.9 55 20 a7 T2 4F ¢
1) mi R-l et-7a $LJE R A Tl e pit 1 St B

mi RNA X L5 [R5 5 e % & — MR R
Je RS B 1O 1R 42 X 2%, B AT DLJE 3 — /> miRNA Sk
V2 AN R 20k 7T LS T £ 4> miRNA )
HA KW FEAFER B RAL o 1K PP F 1 1 4%
LRAEUNN A1 B SR T T R R L
FIAE F (5 Ui 25, 2013). A BT 7% il it KEGG X}
miR-let-7a [ 5% 126 0 I DR 1647 368 % 20 BT, R B i
BUJL IR B 2 E AR 16 MBS . (RIEREEE D R
PN R S0 B T B S VIR, 2 5l A2 FAS
AIFASL, H £ B S 52 R F 150 8 A S 5 m %
(MAPK signaling pathway) p53 15 5 iifi % (p53 sig-
naling pathway) 2% 5 41 i 98 T2 AH S Rl % . FAS 3%
R T AN Ge Ak 10024.1, Hmit i & (A i & —Fh i
362 MR LR ALK T R s b 2R (1, A2 B IR
HEIN T 324K 5 i (TNF-receptor superfamily) ff)— 51,
NHRNTNFRSF6. FASLG & K67 T A Getafk 1923,
gt — Fh 281 A~ % J= R 41 R 1) 1 704 %5 s i 2
H ., & M R FE R 1 Z 2 (TNF superfamily) i — 3,
N FR A TNFSF6, A& FAS [ RSREC R . AR T 15
5K 2Bk B FAS 5 FASL ()58 BR80T (Nagata et al .,
1995), Rl FAS/FASL 1) 45 A5 Retl 75 S A B8 T2 1 &
£, HIlCSA KERHFFUESE T FAS.FASLG X
1P 90 R, JE X e 2 L R 4 B R PG
H(Chopin et a., 2002; Yao et a., 2013) . miRNA }%
FLRRBER ()R IA M B T — AR L P2 iR 45 P 4%
B AR S AN R R  IE W8T . R EPE R
BT miRNA 76 21 fif 97 38 8% 1 18 72 4 F (Yamada
et al., 2014; Wang et al., 2011a) . Wang %% (2011b) fiff
FLR I let-7/miR-98 B4 7] FAS 3UTR [X J H 4%
B miR-98 5 BEWS T 1 FAS 155 i & 20 4 i T2
KW let-7/miR-98 2 5 | FAS /T 1 4 g 7 T~ 3
i . Geng % (2011) & B let- 7(7a,7d,7f) 5 FAS
MRNA [1) 3% 1A 224k 1F — B2 40 i & (G135 e 4i
i, 45 190 A0 B 55 R A I 1T, 33— 2B B0 AIE T miR-let-
7a 5 FASZ A [FHE R ¢ 2R, Z SRR A FT B miR-

let-7a $il 74 N 25 [ e 40 Mo ik (HT 29 cells) % FAS
75T I 20 M PR T AR U, 3 — DU T miR-let-
Ta T T RIVE R o B TR, 7E FORR R
' miR-let-7a % FAS Fll FASL #5251k LA )z H A/ &
(1240 L U T2 08 B T e A7 AE— e IR E R, it —
HEFT miR-let-7a % 48 BRI 40 078 T R 2 AL )
PROLT R TR

4 ZEig

AHIF 723 43 B miR-let-7afE K 3 A [F A4 K
B BB R IR 2 23 b i 3Rk B A, R T miR-
let-7a 5 48 HOR IR R A2 & 8 AT R MAE F AL . i —
ST R I, miR-let-7a [ 3 3 18 X0 4 FHR R4
MR T TR HEE . R AR (S B2k xt
miR-let-7a R R FEAT 1 F0 A K 3@ 2% 23 AT, K
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