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Construction and phenotype analysis of miR-19b transgenic mouse
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[Abstract] Objective:To construct heart-special miR-19b overexpression transgenic mouse and analyze their phenotype. Methods
Firstly,we found out the suitable restriction enzyme cutting site on the plasmid which carrying alpha-MHC promoter, and design the
primers according recombination principle provided by CloneEZ® PCR Cloning Kit. We inserted the pre-miR-19b sequence cloned
from mice chromosome into the plasmid using recombinase. Secondly, after linearization of recombinant plasmid,they were injected into
the embryonic stem (ES) cells. We transplanted the recombinant ES cells into the uterus of the pseudocyesis female C57BL/6] mice.
At last,we selected out the lines of transgenic mouse and analyzed the phenotype of TG mouse. Results: We successfully constructed
miR-19b transgenic mouse. The scores of interventricular septal thickness, left ventricle posterior wall and ejection fraction of miR-19b
transgenic mouse were increased. Conclusion:The overexpression of heart-special miR-19b may lead to cardiac hypertrophy.
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E. coli DH5« 832 25 4l fd 1) H 52 [E TransGen
Biotech 2] 547 alpha-MHC Ji3 87/ pBS I SK(+)
JFORE A S 2 IRAF
112 KAl fe T BB

CloneEZ® PCR Cloning Kit 14 F 3& [E GenScript
Wl Tag DNA G T4 LR INTP | FRAPERA
DI . DNA Marker 1R [m] i 120 5 & 2 0 H A
TaKaRa 23 F]7™ i, B A 2H DNA G5 & Bk
PR & H AL R AR R, TRIzol 1T 3E[H Tn-
vitrogen 7~ F] ,TaqMan® MicroRNA Reverse Trans-
cription Kit Fl1 TagMan® Small RNA Assays 15 & LA
SR SRS S 1Y T 26 ABL AW, S8 |y
=S| Invitrogen NFIE R, M-MLV First Strand Kit
Wi e S R & R A ROX Y Platinum® SYBR®
Green qPCR SuperMix-UDG 5L i % & PCR &5 &

i) F 35 [F Invitrogen A )
1.1.3 #mpe

JEJGT (embryonic stem, ES) 41K 7 T4 R 4
R B ) CSTBL/6) /NN 4 AT 20 (inner cell
mass, ICMs) , FHASHEFE FTARATE
12 F#%
1.2.1 B HENY R

#HeHE CloneEZ® PCR Cloning Kit J5i B (& 1A),
A/ miR-19b (mmu-miR-19b) R4 41 (pre-
miR-19b) , DL B Afi AZRAAK Hind I L35 A0 Sal T B
PLETRUERTS, BT TS B0 R B s 1L
KT RO 5 19, 1 LR s 196 iy
A pre-miR-19b B JE A 131 bp BIEH FBL,
122 M5 %2 S L 71 pre-miR-19b £ 35 F
H

kL pBS T SK (+) JH Hind LN Sal T XY
[ 2 PEAb 28 2R (18 1B) , ¥ FIRHA pre-miR-
19b 1) H 1 7 Bef et Ak 1 25 2014 4% I/ CloneEZ®
PCR Cloning Kit 0B THEA , FridEHABNHT
AL E. coli DHSo SN, /MRS 5149
19b-5 il 19b-3 4T PCR(FE 1), K BHME: ok xt 1 9
PRREDIY

A
linearized
vector
T —
— —
—_—
Sph 1
B e S —— EcoR 1
L i CCAAAT
/-’ BamH 1 —Sal 1 (5.5 kb) .. ATAAA C
__//. \Exun 1
.
UTHe Ipha-MHC J3 87 iR-19b hGH polyA
. alpha-MHC Exon Il alpha- & pre-miR- poly.
Not 1 + colne 26 p— —
YT
W1' | Exonl Sal 1 F primer P R-primer
’_:‘S Linker
Hind Il T
"\.\ vector (})‘%I'II(IE)U]Y A =
. pBSIISK(+) (29 kb) %% “EcoR |
e - \B‘umHI
e T3 Not1

A :CloneEZ® PCR Cloning Kit Ji3 7R 2 [&] , ARYE LTI T EALS | W4T PCR JIrs B Y R B, S5 £ PE AR JTORL W3t 45 AH R) 7 57, e
R S AR VR T 8 B 00 B S etk i BORLEA T B4, 75 8 AL BURL ; B HP A alpha-MHC Ji3 8h FFkL pBS 11 SK (+) B 1% L & i B
PR BURL 146 A X PG Sal T A0 Hind 1L PN YIRS SR 9 AL A ARAIE T30 A T BERY O IR TEAf 5 C B S BR/INBRS |38 AR
&, 514 L T alpha-MHC J3 3IF )5 41 L, 514 FUEAL T4 ALY pre-miR-19b J741 -, rfs PCR ¥ i Bt B4 240 bp,
B 1 pre-miR-19b i3 &3k s (1) #4 A E

Figure 1

Model chart for construction of pre-miR-19b overexpression vector
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Table 1 Sequence of mmu-pre-miR-19b and primers for construction and identification of pre-miR-19b overexpression
vector
4R JFF(5'—3") K
pre-miR-19 531 CACTGGTCTATGGTTAGTTTTGCAGGTTTGCATCCAGCTGTATA
ATATTCTGCTGTGCAAATCCATGCAAAACTGACTGTGGTGGTG
[FEELA S8 Forward Primer; CCCCATAAGAGTTTGAGTCGACCACTGGTCTATGGTTAGT 131 bp
Reverse Primer: AGGGATGCCACCCATCAAGCTTCACCACCACAGTCAGTTT
ki ET Y Forward Primer(19b-5) ; CACTGGTCTATGGTTAFT 87 bp
Reverse Primer(19b-3):CACCACCACAGTCAGTTT
alpha-MHC-pre-miR-19b %87 5|%)  Forward Primer: GCAAACCTCAGGCACCCTTA 240 bp

Reverse Primer: GCAAACCTGCAAAACTAACC

123 400 B s Rag Ay Ao 58

H R W7 IE #1947 A alpha-MHC-pre-miR-
19b-hGH F BL iy JFORL A7 FORE R $ 28— RE W
- Not T WUIRGRED))S | IO EE S 5.5 kb 44T
alpha-MHC-pre-miR-19b-hGH 1) | Bt , 4lifb )5 , VE 5
M TE Fi B2 2.0 ng/pl, i RARIEST  #X 4> R B
TESE/ N ES Z00, FRRETES S B9/ L ES 4ifiE
A 10 REZERER T B A AU 86 A,
$EBCF UM EURLE DNA, FIH] alpha-MHC-pre-miR-
19b $E5E 5| WIEAT PCR %€ (R 1), 51T
WK 1C, 1520 BH P 5 5L A/ AL 20 2, By
Founder /N, FIEH 2 4 F Kt Founder /NRS
Al C57BL/6) it FAZHE, 7545 F1 AU/NE, AT
PCR %7€ FHPER SRR (TG 2H) 302 AN LB
PE FL AR NGO IE, $28 RNA, JH TagMan®
MicroRNA Reverse Transcription Kit & RNA %% 55
M ¢DNA, ] TagMan® Small RNA Assays #£17 Re-
al-time PCR, Kl B2 miR-19b (A4, MHHiEH
miR-19b SR I/, WL OIERTL , LIRS | [F]

(bp) M I

2 000

1 000
750

500

250

131 bp
100

W8 TRV ) 4B A N BRVE R X BB (WIT &)
1.3 %itZsE

B LI + AR (X £ 5)FoR , ST
4 SPSS17.0 #EAT404T, 4H 8] Fe Bk F gl i i H Rk
Ky, P<0.05 NZERA LI,

2 # B

2.1 pre-miR-19b *f & &9 /> KA H 40 DNA K B4y
PCR ¥ 3§ AR S #5049 AL

PCR 7= AT 2% 35 i 8 B e v Tk AT L | 78
131 bp A —FE5FY 4 5507, SR HIER &
(I 2A) ,iZ A B 5 pBS 1T SK(+) FIJH CloneEZ® PCR
Cloning Kit H2H /L1754, 155 A pre-miR-
19b F By sl ook (18 2B) .
2.2 A alpha-MHC-pre-miR-19b-hGH K Ft#9 &40
JR el PCR A= 525

LR 2H TR MASA , ] 19b-5 F1 19b-3 4§73 pre-
miR-19b Fr B, BRYEBUR A R 74 18 4547 (87 bp) ,
M ZARBA (B 3A) B BAVE BB 0 A TR %

B
(bp)

10 085
8 023
6113
5026
3997
3049

2 087

8.4 kb

A: pre-miR-19b XA/ NERIEREIZH DNA - BERY PCR P15 5E o 1:pre-miR-19b XFR7AY/NILEIZH DNA FBEH9™ ) (131 bp); M:DNA FRifE
Marker(DI.2000), B: 7 4 pre-miR-19b FBAYEALTOR L IKAERE , 1. 54T pre-miR-19b i BEAYELH TR (8.4 kb) ; M: DNA FrvfE (HBIZiE DNA Marker) ,
K2 pre-miR-19b J B A TERE St Fk 2k i B vk &

Figure 2 Cloning for pre-miR-19b fragment and electrophoretogram for pre-miR-19b overexpression vector
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SR /I Y | iR 25 5 miRBase | B 51—
H (4 3B),
2.3 Founder ) RVAZ F1 R &AL H R 69 %

X S A S A2 B A 2 B BRI A 1) 86 HF
fR/NEL, H alpha-MHC-pre-miR-19b % & 51 ¥ 3E4 T
PCR %% (£ 1), 153 20 HBHM:FEFER Founder /)y
flo FEH 2 A KAIBHMAEEEM: Founder 71N B ME:
C57BL/6] /NRACHCAS ] F1 A8, HRIFERSEED 1Y)
U E B PERE LR /N B (BT 4A) o SRR I BE TR/ N
WILHZH B miR-19b [ad kB o, B F1 AR/

87 bp

SO EZH 232 RNA J5, ] TagMan® MicroRNA
Reverse Transcription Kit F1 TaqMan® Small RNA
Assays 1857 &1 T8 54 5% ) Real-time PCR, X0k
MY miR-19b FIK G PEF TR (151 4B)
24 FHERDAEESH
2.4.1 miR-19b # KB/ R IS JERE B A B L
am e fe K

A A REYNEIFIR 8T, ZIRTE 1 R
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oA FEAR B T (&1 5A) o 7 2 F A CoEAE
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2 000

250

100
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Figure 3
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Identification of recombinant plasmid
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0 1 1
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A FLARVNRISERE TG /NRUE/R 1 4% 240 bp MO 387, 1 [R]85 19 WT /NG44 o o M: DNA #5ifE (DL2000) , B: F1AC/NEULAEZE 21
o miR-19b AR Fik g, H Real-timePCR &0 F1 48 TG /NRA WT /N FRALZA miR-19b KA R, L U6 /E NN S, o TG /N WT /)

B3 1,5 WT4iMt, *P < 0.05,

B4 RPN S

Figure 4

Identification of transgenic mouse
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JEEIRG S R (18] 5B) o 7EXS 2 /MO I 21
KSR Je V) 7847 HE Jetam LIE H, R WT /)
B EE , TG /N U AR T R 2 BE LR B B Ty, 22
WREEE R YA R TG /N WLAH T FRALS WT /)
3 R (81 6)
242 miR-19b TG /I RS k3 %

B2 A TG A WT /N BEAT 0 IR 8 75 A6 U
(3 2), .0 TR TG /N ET 5K = (8] FA 5 (inter-
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ventricular septum of diastole,IVSd) . 75Kl A== if
B REJELFE  (left ventricular posterior wall of diastole,
LVPWd) 75K AR 22 % N 42 (left ventricular internal
diastolic dimension of diastole, LVIDd) 5 L5344 (e-
jection fraction,EF) . 7& = & fl 45 4 & (fractional
shortening, FS) % WT /NRA LA HE 2R (P <
0.05) , 1 W46 3] %= 5] B8 )2 2 (interventricular septum
of systole, IVSs) W4 #A 7 % 1jff B9 B¥ J5 B (left ven-
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Figure 5 Measurement of ratio of heart weight/body weight in transgenic mouse
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Figure 6 Phenotype analysis for transgenic mouse
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tricular posterior wall of systole, LVPWSs) Fll /= % W 45
FKIWINFE (left ventricular internal dimension of end-
systolic, LVIDs) JGHH . 25 57

F2 DBHHER

Table 2 Echocardiogram analysis results

WMELHR bR TG 4 (n=9) WT 24 (n=10)
IVSd(mm) 0.85 + 0.12 0.70 + 0.07*
LVIDd(mm) 2.96 + 0.36 3.71 + 028"
LVPWd(mm) 0.78 + 0.66 0.61 +0.10"
IVSs(mm) 1.30 £ 0.15 0.91 + 0.20
LVIDs(mm) 1.93 £ 0.25 2.78 + 0.31
LVPWs(mm) 1.24 + 0.56 0.98 + 0.37
EF(%) 74.16 + 8.90 60.40 + 9.20°
FS(%) 42.69 + 3.60 35.12 + 4.40*

51716 A, P<0.05,
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oS IR BB AR AT A 6 A

g i — B AIE miR-19b 5 35 PR /)N By U AT
JEZLA . H 2 A PR NRO RS, 4R
RNA JG #4706 56 5%, IEXF cDNA #1T Real-time
PCR, X0 W AL JEE 9 AH SC 38 A5 00 B 84 IR K (atrial
natriuretic polypeptide, ANP) . fXi#H ik (brain natri-
uretic peptide, BNP) a0 L L Bk 8 H & 8¢ (a-
myosin heavy chain,a-MHC) B-CrJLILEK & 1 5 5
(B-myosin heavy chain,-MHC) #f7 mRNA 7K1
R (B 7)), g5 8oR, 5 WT /N R E, miR-
19b TG /NEVGIENEEFEPR434E ANP BNP J o-MHC
# mRNA 7K THE8 (P < 0.05) , 1 B-MHC mRNA
HIZKFREAIR (P < 0.01)

243

B
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= 5 2000
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Forb TG A WT /MRS 3 H 5 WT 4HAHEE, P < 0.05, 7P < 0.01,
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Figure 7 Measurement of myocardial hypertrophy markers of ANP,BNP,a-MHC and B-MHC by Real-time PCR in mice of 2 months
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NA MPEFMLEIES  FRBFAE R AR E 2,
AT JE AT, miRNA 7] DL i ) mRNA f #%F ak
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FISCHkARGE Y, A 278 PTEN J& miR-19b Eﬁlﬂ?ﬁrﬂ
Z 1231 PTEN % PI3K-AKT 38 A B 5 i 4 /e
FHU4 T PISK-AKT {5518 5% 42 23 A 59— Fh 8 45 240
35 15 5w B, LR34 R miR-19b 51 2/)N
B O I A T B S 3 1 52 PTEN-AKT 15 5 3 %
R BAENE) I, FEARSR miR-19b 2G0T
FIBLEIRFZE R, AT LK 2R e PTEN | 1
AHIFFE FTR ) miR-19b B /N RO & — AT

BT EE, NBFIE miR-19b BYIGRTEI FHE PR AL
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