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[FEE] a& A RNA THEARMERRIBRE AR 14 (MYHI4) EFREHERFERAEIFLE .
ZF ok MG MYHI4 mRNA J750THE BELEE T | TR AU AL TR P8, AL Age T il BamH T XUF1) 4k
PEALIY GV298 18R EE BRI E A, BEZ: PCR %5 I3 50 0F o BN 7 TE B Fr) BT Y48 BB s A Y R BRUAE 7 400
RSC96, FFHGEse e MER LY R, 2 P R EN B R e A 35 IE MYHI4 1Y shRNA JFoki, CCK-8 Bkt 5
RSC96 ANIAYTE Sy, 4 & AR 3 X MYHI4-shRNA P H o eS| GV298 ik, W T E4 ki MYHI4-
shRNA1, 2. 3, ZFK PCR %5 AN Rk H 0 IE A A2k & MYHI4-shRNA1 Fll MYH14-shRNA2, GEset
S5 R0 72 h B RSC96 Mz FRibmm; A BELBEME R R, SHPEXTR (scramble 741 ) 20
AHLG, MYHI14-shRNA2 55045 RSC96 #iiffirf MYH14 &5 AR FREAL (0.57£0.15 vs 1.11£0.06, P<<0.01) ,
1Ml MYHI4-shRNA1 %45 MYH14 8 HRKAKTF- 22780024 E X (P>0.05) . MYHI4-shRNA2 %% RSC96 4y
24 h J5 ROARMETS 5 BT R AR e 22 H e gt T2 L (1.09£0.16 vs 1.00£0.15, P>0.05) . &k BIIHEK
F MYH14 FER SR TR TRk, % 8UARREA 2T I8 RSC96 ZHMflh MYH14 HZRIA
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Interference effect of lentiviral mediated shRNA on expression of MYH14 gene in rat Schwann cells RSC96
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[Abstract] Objective To construct and identify rat myosin heavy chain 14 (MYHI4) gene recombined lentiviral
vector by RNA interference technique. Methods Based on the MYHI4 mRNA sequence, a single-stranded primer was
designed to form a double-stranded oligonucleotide sequence, which was ligated into the GV298 lentiviral vector linearized
by Age I and BamH | double enzymes restriction, and then the bacterial liquid was verified by PCR and sequencing,
respectively. The plasmid was extracted in the bacterial liquid with correct sequence and transfected into rat Schwann cells
RSC96. The transfection efficiency was observed by immunofluorescence, the shRNA plasmid could effectively knock down
MYH14 was screened by Western blotting, and the cell viability of RSC96 cells after transfection was detected by CCK-8.
Results Three pairs of MYH4-shRNA sequences were synthesized and cloned into GV298 vector to construct recombinant
plasmids MYHI4-shRNA1, 2, and 3, and the vector MYH14-shRNA1 and MYH14-shRNA2 were screened by PCR and
sequencing. Immunofluorescence showed that the cell fluorescence was the strongest at 72 h after transfection. Western
blotting analysis showed that compared with the negative control (scramble sequence) group, the expression level of MYH14
protein in RSC96 cells was significantly decreased after MYHI4-shRNA2 transfection (0.57£0.15 vs 1.11£0.06, P<<0.01),
while there was no significant difference after MYH14-shRNAI transfection (P>0.05). There was no significant difference
in cell viability of RSC96 cells between the negative control and MYH14-shRNA2 groups 24 h after transfection (1.0940.16

vs 1.0010.15, P>0.05). Conclusion The rat MYH4 gene recombinant lentiviral vector has been successfully constructed,
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which can effectively down-regulate the expression of MYH14 in RSC96 cells.

[Key words] myosin heavy chain 14; short hairpin RNA; lentivirus; Schwann cells

JKIEIEE T (aquaporins, AQPs) SRS
BRI ETEE A, QLK P A
FEAEM, 55— RINKV 2 GLIT s AP % V)
AHSEN AL 7 HT I 5T v & B T 4N 32
ik AQPL, HAMIMI/KMIERNS AQP1 HyKILE
EASER #E—EHF5E AQPT By IBTREE LRI I
PG BE e % (acetazolamide, AZA ) RE
it 5 4 AQP1 yFIAY, HRHXT AQP1 A
FUPETETTVE, EAISCHLE] v TCIRAARGE .

2 B 2R B ARG I EXT AQPs (A5 Hr,
IR TE ZEBR AL AT P /R P ST R TR A o
HFFE K AZA 7E R 40 HEK293 il 5
JLEREE FH & 4%% ( myosin heavy chain, MHC ) #H.
YEFIH AQPs MIZIA, IFLIBRENSY
AQPs 7ESE T HLH] b AT RIS, AL
I FH B 28 DT TE S B 1 0% o0 M 4 AR A i 40 it e
ik H 05> 7 sk F E5E 14 (myosin heavy
chain 14, MYHI14) . MYHI14 JER 200015280
HREBN G, ETNhEA W L EEN, #
AHATEES S T AQPL ZE ML HF AT 1A
ARSI HE MYHI4 F8 555 % J¢ RNA (short
hairpin RNA, shRNA) 12244 T8 MYH14 [
Fik, HISLLIIF MYH14 X}t 7 40 AQP1 1

FEIR VA VE A2 S LR

1 #RFTEE

1.1 sttt KEUGT 400 RSCo6 4HiEkE A
rhEREEBE A . BBt MYH14 Z50pEhiigis A
%[ Santa Cruz 4w, 3T GAPDH $Hitikll [ 35
Cell Signaling Technology /A H], CCK-8 4HAI{ /e
WA A AR AR (Bl ) ARRAF], BRI
7 (fetal bovine serum, FBS) . DMEM i H
KM Gibeo 2vHl, . & ZE XU H A HyClone
/NH], Lipofectamine 3000 I H [ Invitrogen 23],

GeneRuler DNA Ladder. T, DNA JE 2 FH 55 5]
Thermo /A7), NormalRun™ 250 bp- [ DNA Ladder .

S1YI0 H SRR Y TR BRA R, HAZ R
GV298 #ifk (Age I /BamH 1 E§¥]) . TOP10 J&32
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A A USSR AR AR R AR, BRI
YRR VIBE [ 26[E NEB AF], ekt Tag B4
fitf ( Tag Plus DNA polymerase ) 4] F B Ui MERE A=Wl
FAMRAF, Bobiiun e o AR R (d
) ARRAH],
1.2 shRNA A3t MEEEAEYHAR
{5 B "0 (National Center for Biotechnology
Information, NCBI) 38U 3 K EL MYHI4 mRNA
(NM-001100690 ) HJ#E&FH, 4350 MYHI14-
ShRNA1., MYHI4-shRNA2 #l MYHI4-shRNA3,
BEEUIC P (scramble 751 ) 10 B X E T 571
( negative control sShRNA, NC-shRNA ) , % Blast
FE 31 Lt k7% e 5 R U 60 35 PR 44 6 B e )
BIRFHIE 1,
1.3 shRNA BmESH Ry ME A Age 1/
BamH 1 BRIPENIEEXT B A% R IR A Gv298 i
TR LA, ¥ shRNA SUFE sk 5 )
DNA (% 2) i TR JOR TR R k. Bkt
#1K 100 ng. AE DNA 100 ng. 10X T, DNA 4%
BESZ MR 2 uL . T, DNA &4 1 ul, JARGEK
AR 20 pL, 16 C #FESKE BEL Y
HU 10 puL P=#rin A 100 pL 8z S4ifiarb, vk
i 30 min; 42 °'C ¥0E 90 s, VK 2 min; A
500 pL LB ¥555Wi, 37 C fRIRIRGHEFE | hy BUS
SRV SR A AE S A AT R AR L, R
KSR P B B RS R 12~16 he,
1.4 PCR %% &itgl®¥FEs (£ 3) ,
il PCR iR Z (XZ%/K 9.2 uL, 2X Tag Plus
MasterMix 10 uL, [, TIFE5194%5 0.4 ul) , &
RA), WEEL. S IO L PR
WK R 20 pL e KR T, WITIRS), & T PCR
AN RE o 5 Y ) PR PR S R e A TR T
LB iR, 37 'C Higf 12~16 h, USRI
HEATONE o YR 25 R 5 B RS Pk T X 43
B, FEEE B v b BoRi e YL An A
1.5 FoEfR BUFIEMOERT 15 mL 52
PUARAY LB B 35Wh 37 C Bl WERRK
T 15 mL B0, 1000Xg .0 2 min, 35 B,
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JIA 250 pL 40 E B, Fo iR i P BT )
215 A 250 L 4HAES#AFN 10 pL 2R K,
IZERIRAT, #E 1~2 min (FEIRZUEER; A
350 pL HPRNE, REMENRS), A e,
VKIA#HE 5 min; 14 000X g B5.0> 10 min, F&MH,
e FiETH—H 1.5 mL &0 12 000X g
B0 5 min, B LA E RO H, 13 000X g B

O T min, 3 FJ2EW; A 600 pL FSEHC A
PEW, 13 000X g B0 1 min, 3+ FZEZKK, B
1 7%, 13000Xg 2555 2 min, [RIF=5% 8 AEPEN ;
W HE R EHM 1.5 mL BOoET, B
10~20 min, HERET; A 95 uL JoAZPRREK ,
FHE 2 min, 13 000X g B0 2 min, YA FOROIN &
WA T o R 2

&1 MYHI4-shRNA HFFIE R
Tab 1 MYHI14-shRNA sequences

Target Species Sequence (5'-3") GC content (%)
MYHI4-shRNA1 Rat GGG AGC AAA CAT CGA GAC CTA 52.38
MYHI4-shRNA2 Rat GAC CAC AGA GGC CAA GAT GAA 52.38
MYHI4-shRNA3 Rat GAG GAG AAG GCT GCA GTG CTA 57.14

NC-shRNA (scramble sequence)

TTC TCC GAA CGT GTCACGT

MYH14: Myosin heavy chain 14; shRNA: Short hairpin RNA; NC: Negative control

%2 MYHI4-shRNA /] DNA F 7l
Tab 2 DNA sequences of MYHI14-shRNA

Gene

Sequence (5'-3")

MYHI4-shRNA1

CCG GGG GAG CAAACA TCG AGA CCT ACT CGA GTA GGT CTC GAT GTTTGC TCC CTTTTT G

GAT CCAAAAAGG GAG CAAACA TCG AGA CCT ACT CGA GTA GGT CTC GAT GTT TGC TCC C

MYH14-shRNA2

CCG GGA CCA CAG AGG CCAAGATGAACT CGA GTT CAT CTT GGC CTC TGT GGT CTTTTT G

GAT CCAAAA AGA CCA CAG AGG CCAAGA TGAACT CGA GTT CAT CTT GGC CTC TGT GGT C

MYHI4-shRNA3

CCG GGA GGA GAA GGC TGC AGT GCT ACT CGA GTA GCACTG CAG CCTTCT CCTCTTTTT G

GAT CCA AAA AGA GGA GAA GGC TGC AGT GCT ACT CGA GTA GCA CTG CAG CCT TCT CCT C

MYH14: Myosin heavy chain 14; shRNA: Short hairpin RNA

&3 519K

Tab 3 Primer sequences

Gene Sequence (5'-3")

MYHI4-shRNA1 F: GCC CCG GTT AAT TTG CAT AT

R: ATG TCC TTC TGC TGATAC TGG G
MYHI14-shRNA2 F: GCC CCG GTT AAT TTG CAT AT

R: ATG TCC TTC TGC TGA TAC TGG G
MYHI14-shRNA3 F: GCC CCG GTT AAT TTG CAT AT

R: ATG TCC TTC TGC TGA TAC TGG G

MYH14: Myosin heavy chain 14; shRNA: Short hairpin
RNA; F: Forward; R: Reverse

1.6 Zmpatkde B RSC96 4HELL 1X10°/mL fY%
JEWRERE TR T 6 LA T, Trdifflfl ik 50%~60%
IS T 4 A TG I 5 R o AR TR S0 A T RC ] T
YEW, A W : opti-MEM 125 pL. Lipofectamine
3000 7.5 uL; B ¥#i: shRNA Jiiki 2.5 pug. opti-
MEM 125 L, P300 JZWi#) 5 ul; # A, B RS
JEEFE 15 min, AR 6 FLAH L Y40,
TEAN MBS FRAR P S 3R, T OO0 WAMEE N W It
)5 (24, 28 A1 72h) MOLRMEEEYLREDL .

1.7 &aRaEat YR 72 h WEEA

Mo, PBS YU, MIAZLER T VK - 24#% 30 min;

4 °C F 12.000X g #5.0» 20 min B &, BCA B
ERF TR, R EREER 5 pg/ul, N
A SXEEA LR, KA 5 min; $2IREE
FIBTE IR E R P Rk . R B0, — i a it
%, TBST MEAREIMA P IERFE 2 h, TBST %
RS IMAAL S B 5 . 25, (1 Imagel
A X 48 2R AR A T AT

1.8 @mie&EAdkn wESHA. R, Pk
XTHRZH . MYHI4-shRNA 2H, 25 140 A & 4 i
) DMEM }iRik, XFBRA1 A AFL YLy RSCI6 4
Jio, BAMEXT FEZHFN MYH14-shRNA 2H 53 5] hy s Y
NC-shRNA 1 MYHI14-shRNA2 J5 1200, 1440
BWLL 110V FLEYE RN T 96 FLA R, hRESS
7% 24 h Ja ] PBS ISV, &L A E R AC ] )
10 uL CCK-8 [UTCIMIE DMEM 5350, AkLii s
1.5 ho FHEGEARCIE 450 nm F&FLEDEEE (D)

B, TN, diiE T (%) = (RbEig]—
ZEY) /(PRI — 25 14 ) X 100%.
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1.9 %itFa®  RH SPSS 18.0 i T4 Slnt, SI¥wissn 5l A Age | . BamH 1 [if§

Bro THRBURILL X5 2R, PIALEEE LLECR
FHPIARSTAEAS ¢ K6, 2220 1A X850 LR F B A
RIT200MT . KK HE (o) 24 0.05,

2 &% R

UJu,H, B S, it T, DNA % 32 BS54

M EE, 2RI BEMHHEE L Uk W5 AT L 2%t 55 il
fm%*ﬁﬁ, SRR YK AN E TR S A AN
(B 1) o AN TFERE R, MYHI4-
SshRNA1 Fll MYHI4-shRNA2 HJF5)1ER, MYHI4-

2.1 shRNA 2@ AEFH KM EL PCR X2 &%it shRNA3 15+ .

2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 1 2 3 45 6 7 8

bp l bp bp

% 888 5000 5000
2 000 3000 3 889
T 500 2000 T 500
1 000 1300 1 000
220 190 750
3% 300 300
100 00 100

B 1 MYHI4-shRNA #) PCR I 558 A 2 ik B
Fig1 PCR gel electrophoregram of MYHI14-shRNA clone

A: MYHI4-shRNA1; B: MYHI4-shRNA2; C: MYHI4-shRNA3. 1: Negative control (ddH,0); 2: No load self-attached control;
3: Marker; 4-8: MYH14-shRNA (the positive cloned PCR fragment ligated into the shRNA fragment was 499 bp, and the empty vector
cloned PCR fragment without attachment to shRNA fragment was 450 bp). MYH14: Myosin heavy chain 14; shRNA: Short hairpin

RNA; PCR: Polymerase chain reaction

22 AFGET AR R A TSP

2.2.1 KAEBMETWEEL BB &%
W 43 NC-shRNA . MYHI4-shRNA1 #l
MYHI14-shRNA2 Jiki %« RSC96 4il g A [w] B[]
i, 2GR T T e 2RIk T
S50 (L 2) AT DA 20 Bk i Y 20 M J o o B
Bl R G, 2 72 h B o, WOR RS
Yy 72 h WA T IS SRS

24 h 48 h 72 h
NC-ShRNA- - -

B2 MYHI14-shRNA ¥ 357 5 B 8] s K B e 77 240 Bl
RSCY96 K)o LA 45 R
Fig2 Immunofluorescence of rat Schwann cells RSC96
at different time points after MYHI4-shRNA transfection
MYH14: Myosin heavy chain 14; shRNA: Short hairpin RNA;
NC: Negative control. Original magnification: X 20

222 EAFRHIEELN MYHI4 & & 8 k%
T SHHMEXIAM L, MYHI4-shRNA1 4
1) MYH14 AR RKFERIS I F2E L (P>
0.05) , 1M MYHI4-shRNA2 ZHAY) MYH14 &%k
IR (0.5740.15 vs 1.11£0.06, P<<0.01) , W,
B3, Hofdi ] MYHI4-shRNA2 R 7Is 250

?’\ PJ'
N\ S
. %\\Q» q \/\\ A q \/\\ A
W W W Mr (X107

MYH14 228
GAPDH— — 36
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£ 20r
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s \\?* \8*
C AS AS
W @ w
W W

B3 MYHI4-shRNA2 $£TiE KX RHET A RSCI6
R MYH14 §I5Ri%

Fig3 MYHI14-shRNA2 transfection down-regulates
expression of MYH14 in rat Schwann cells RSC96
MYH14: Myosin heavy chain 14; shRNA: Short hairpin
RNA; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase;

NC: Negative control. "P<<0.01 vs NC-shRNA group. n=3, X s
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223 @i iE AR R MYHI4-shRNA2 Ji
RiFEYL RSCO6 MMl 24 h i, MYHI4-shRNA2 4
40 I 5 1 5 B X R LA L 22 R R ST
X (1.094+0.16 vs 1.00£0.15, P>0.05) , &5
MYH14-shRNA 4t J5 MYH14 25 1K EFR AR %20
& i Jesgm (& 4) .

150
g T
= 100t T -
é
Z 50r
(]
O

0 N > >

O
Co(\\‘ C’%\\QAA A,%“Q\$
A e
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4 MYHI14 TiEXKRHET 48 RSCI6 iE IHI ST
Fig4 Effect of MYH14 down-regulation on viability of
rat Schwann cells RSC96
MYHI14: Myosin heavy chain 14; NC: Negative control;

shRNA: Short hairpin RNA. n=3, x£s

RIS =

UK AR P WA 4E 17 FhaE s LR 2 (1 A
FEA 3 MEENERE AR ERE AT, X 3
WIEREE 1 F % MYH9 ., MYHI10 F MYHI4 %ft,
SYRINETF 22, 17 A1 19 S Y afA™ MYH 14 FEPf7
F 19 Sy, gELERE A4S EH Co BT
TR R BRI, e A s gih) iz
s MYH14 ", A A MYH14 7EA
PRAR . OIE L EERE . FFRE. g5 . N R E
il 2 rh 4 F6 8 2004 4E MYHI14 15 0B
Y A S R A BOR S MY RS A A RS
TESE RN NP SR h MYH 14 JER F8 087 1E
SEHUSION (A R 22 R G B FE R AR
W, BB GIES: MYHI4 il X 5 2 5L A 0
WUBREE 1 “i8 3807 ik, G MR Mkl
2 A 1Q L5 URRIEA I LR B (R, HoReik
XSkt TN K R s i A AR, %%
RDIBE A A AQPT S 54N /K4 T izt
VE RV BA YT (A AR — iR . ARSLER
WA R MYHI4-shRNA PR 53 A T 38k
NUE MYHI4 e AT AQP1 (kA%
VEFIZE e Behih

RNA FHJEF mRNA Zifith ) [F] PN - B2

Z W4 RNA (double-stranded RNA, dsRNA ) &
A, SE S — R 20 P g e S A i 4
H) mRNA, T B0 R H ek, 2 H it
SN 5 % T s A R e R s T AT,
BAGRSE. @8eR, mrsfet: . v 22N
WFoE 48R 51 shRNA B—BrHAT B3 kK R
RNA J¥31, SMEPE sShRNA 45 i s i ge A
YL R AR TR, HRETHE B AT RNA
TH. PHE TR . ZEFLIL . Biolistic
RLALEBYE | 1T H A A5y B AR DAY 4 s
Tk, HILPRCRATE T2 A R ARk g
SYZAEEIAANNG, N RE ARG MR s AR5y
SUNANNG, FErTHE SR B SN ESE R, X 5
DURVE A BORIALHT T, RER AR e 3Rk H A 5L
K, ANeSEEFFAMNPET, Y nshy e
PESAGAN, RIS 5 e G RIXEE %) DR B A2 4 i
WRE R ARG H AT E AR RS RIAR Py 3 DR 2
FRIAT 35 T LB

AW BT RS shRNA B0 A5, i 118
BEEACRE B R A 21 A afA T, T
T MYHI4 TR0, it S U5k 5 e
RSCO6 Ztfid, 7 148 15T B3l 43 B 7 38 B T Ak
AEFCK Y MYHI4-shRNA, A5 2320 10 uE MYHI4
XTI AR AQP1 ZERRMILTIY 52 M FIFFY AQP1
ARSI B B | S LA
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