Fp E 4T B 2E 4024 243) Chinese Journal of Cell Biology 2012, 34(11): 1110-1116

189" E I SFKCNMAIURINE 3 X 58 B 72 e 40 Ae &
L g E

fT B HWS* RA%® LM REX FXF
(IR P FIACE M 50— s R AR, 1K 400016)

BE AART@REASENEA. AREH L aoe)tee. K455 FiE04
18 18 M I #% oI A (potassium large conductance calcium-activated channel, subfamily M, alpha member 1,
KCNMA )/~ 4a 0 MK 69 9137, A% 4m IR AR ARAY, T 4m 6 4 k. 2 A 38 i3 ) &-KCNMA T
TG R BT G RIZREEAR, LA 20 LR T @i N, w25 5 HEMOI), JHid
1T RT-PCRF=Western blotrb 42 4% 2 AT /& KCNMA 169 £ 8 AL JL, 48045 4 71 & 4o I35t o W, iR
R ZA, 45 R LT KCNMAITE Ja 5 B Fe 2 @ Ja - BAR T RN T @i n; &4 B &)
B 818 R A5 18 R T e )E , RT-PCRA=Western blot32 = KCNMA 13t & ik, B 40 A% 3R 3% P K
REF &, EFE R EKCNMAL YR A BARGE RHAKR KA AR T @ien, FEmRA T

http://www.cjcb.org

FOK H K IEDE, HIRNFFRKCNMAISE T et AR B 2 T Aak,

KHEiA

(0] 78 it T~ 4H Jifd (mesenchymal stem cells, MSCs)
J& tHFridenstein 511 19694F & JL 1A A5 T Hh IR J2 1)
BSR40, HA e B B R EDE A2 ) 24k
IV RE . B BE 1R 78 0141 Jiid (bone marrow mesenchy-
mal stem cells, BM-MSCs) & il T8 i 1) T4 fitw,
G5 JEPEAR, 73 185 MG IR (] 5. H T, MSCsi2
]z N H T sl A AR, A B B
OMEI . PRRRh e Rt i, B s
EYIITIEN

KCNMA 1%t 2325 48 M e 1 oK H 3245 28 13
T (RIS 1 A JE MO I o0l i (potassium large con-
ductance calcium-activated channel, subfamily M, alpha
member 1, KCNMA)Y, LRI 58 B D e
PR F IS, AT KR AR, A 40 R AR AL,
FEATR 40 L 1 6 Ay PR ol I S5 B S I 41 5 T B
R HEL S B U0 ()P ) 1l 1 2 A fABK ca(a4p4) -
BKcaili i)z 73 A T FLB ) 2 Fh Al 2340 o . x)
T BKcalfi i Uy R IT, AR b 7 4 R 40 i 3 4
K'. Ca® W BE-PAT. 1540 M lie 4 4+ 40 e v
I T

£t ) £ Ty Be i i (erectile dysfunction, ED)JR 7
WF 5 J7 11, BivalacquaZ® & HLKE 7 4h 47 3% 15 57 1)
BM-MSCil iz i 4 74 1 S5 10 75 V5 4% L 3 2248 K B

DR L 1 RS ) AR O T MY G oV B 1) 78 Jo T 4 I P

M= an R 223, RESGE 2l K Zhie Thfg,
BM-MSCAE Jaj il A 552 (1 RIS HAT 17 P B2 40 i K
P LA A i e . Chirist®5 0K i 45 KCNMA
S D P9 JFORE A SR N 20 K o A A 110 0% 1) = 41 27
T, BRI R D RE S VR T RE T W . SO TR
A5 SR BB IR 78 0T A ATK CNMAT £ 5kE K
JYEDSEAN RPN . A UREAL T C e B9 0 46 e
TR BM-MSCs®™, A S50 U il KCNMA T8 97 55
RIKFAR, oM YL BM-MSCs, T 515 4 1 J5 BM-
MSCsHHKCNMAIZRIL 7257, ik — DL N 25 45
TN AL R TT IS FR A% PA S6 B A

1 57
1.1 ¥ wray

3~ ] 4 SPF L Atk ke MESD A BRI 1 T R I B K
IS F ST L LG-DMEMAH 15 77 5L 15 56
[ Hyclone /s wl; BRAR I/, H0IA 25 Mg e H 55
GibcoA 7l; K B KCNMA1(GenBank)%41NM_031828.1)
15953 75 22 75 2 ApLV.EX2d.null-CMV>KCNMA 1-T2A-
EGFPJ [ )" M Cyagen s 7] (244 45 14 & WL I 1) it

ek H 4 2012-08-01 152 H #: 2012-08-28
R A RBLFE R4 (No.2009BB5411) %5 W) 5 F
*HIRMEH . Tel: 023-89012505, E-mail: xmz.2004@163.com
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KCNMAI £ s FEHTA I H 56 [ Abcam 2 75 1l =14
(1 Pl A AL AL S AR TR A A5 B RNAE
A Trizol(D9108S). 181 4% 5% 1 7l & Prime Script RT
reagent Kit(DRR037S). PCRMIX(D334A). DL1 000
DNA Marker(D526A) [ K3 5 AE4) T RAT B 7
R iB-actinfi i JE AT 3177 & (P0033). PMSF,
BCAVE 18 Bk Al & BRI HRA 7 &, ECLL
SR H 3 = RAEVE ARG ST, PYDFJE, PBS.
PCR W0 F AL 5 ] 5 S AR BARAT BRA W] 556
JIT AR A EH D T A 2094 27 T S0 m Al

Bl KCNMAIFEEEHE
Fig.1 KCNMAI plasmid carrier structure map

1.2 /&%

12.1 1ZmAEHEMSCs %5 % CHR[8-911M J7
20y BRI N IBM-MSCs4i i 4% 2 5534, 5.
AL, ARG SBM-MSCsa i, &4 12FLAR i
Ix10° 1A 4l B 5, PR 20 ) S e S AN L. R4 i 5
A RE A1 Rl A B IR 70% 25 45 ), AR FL 500 pl
PSR AR SR . B Cyagen 2y wl SR I 180 B a4
W, LI A (H B BEPR 20 )0 B B2 7.2x107 TU/mL,
WL (38 3R 4 ) 2576 )5 8.1x10" TU/mL . 5236 4145
FL2r W10, 20, 40, 50, 60 pLf) &4 H K5 1K)
1595 27 Wi (Lenti-mKcnmal /hygro), X [ 21 4% L 43 51
A2, 5, 10, 15, 20 pLf) 25 #4499 7% ¥ (Lenti-emG-
FP/hygro), 76704550 JG NI 546 (37 °C. 5% COy)
. 16 WG &AW B IR 7R, 7+ HPBS
Ve2d, A1 mLBT eSS 41 IR 58 5 HON 41 15 940
iR, 48 hfig, PGB PSR gu e, I i

LR g e I (1) % G 52 50 {H (multiplicity of infection,
MOI)[ 4 GFPER ik & iz i I, MOI=T5 25 0k £/ 48 Jfd
H=C BT BE R 2R RR)/ 40 i k] -

122 RT-PCRAZ M 4% 3 A7 j& KCNMA L6 F & LI
FEHEYLT2 WA A, SRNASRIUR Sk 4 h . IR
PR AR IR U ERAE . ISR Bl AR T AR
W TREB AR A R A R WG . R 4EGenBank
HRE K BKCNMA TR 51/(NM_031828.1) ¥ it 514,
3 E41): 5-TAC TTC GCT TCA GGA CAA GGA-3/,
FEEA): 5-ACA ACC ACC ATC CCC TAA GTC-3/,
P 550 bp; LLg-actinfE W2, LA
5"CAC CCG CGA GTA CAA CCT TC-3', NiiF41:
5"-CCC ATA CCC ACC ATC ACA CC-3', =K i
207 bp. KCNMAIFJPCR N 4514 94 °CTIAZ S min;
94 °C7F 30 s, 59 °CIE k30 's, 72 °CLEH30 s, FHIR30IK;
5572 °CHEH 10 min. S-actinffJPCR N 451} 94 °C
A TES min; 94 °CAZE30 s, 58 °CIE k30 s, 72 °CIE
130 s, JEFR30IK; 572 °CIEH10 min. 2 45 5
J&, T PCR“ W) 22% 8 NG RE S Fa Uk . AL e
et g, N HIBIO-RAD R G #E47 70 #r, 1347 Kl 15
45 F K HQunatity Onef A EAT UG 73 #r . SEBG LA
3% - mRNAFEH(R)=KCNMAI mRNAHHi{E/-actin
mRNAFFH{E .

1.2.3 Western blotA& 4% 3 7] /& KCNMA 169 £ A F
o WCERILGLT2 Wt AN i, g0 MR R 1 SR B )
PRI A% e FE U 0 15454, FIBCAVE I & 2 11 ik
B . TCE A R VR B [f1SDS-PAGE— Hi Jk— % it —5%
() S8 B ok 361 11,5 h—4 °CHE & — P e (FRe L
i 431:1 000)—TBS-THE 510 minx37X—37 °CHF 5 —
P HTR M —PuhfRE L4 1:3 000) 1.5 h—TBS-Tik:
510 min<3IR—ECLAL = K. Wit s, BEIKIE
%53 871. HQuantity One KA HEAT 44 43 4. S50 T
3. & H TR ERD=KCNMA1E [ 454 {E/B-actin
ESESERTIEN

124 Mkt LRl e miemIirs s FiRET  H
() JE I (KCNMADEE Y 21 25 33 AA B Y 21 RN K B Y
S 40 B 53 i A £ o W e £ S A SR AR S TR A
SN A B SR BRI A A R . o IR AT R
YL 524, 48, 72 hit) & 4140 M 15 97 W, JF i J IR B R
K7 Bt Je 26— 1% e A 56 AR A 00 440 5% 7 9 K
Ca™ B IR AL .
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LI

L3 FIHELSH

KHISPSS 19.048 v 4 A AT Hls Ge vh- 43t
RT-PCR, Western blot, 40 il y&K*. Ca® &) T~ FE 1]
L SHIPISEER VA = N7 i

2 H#R
2.1 BM-MSCs-emGFPFIBM-MSCs-mKCNMA1
HIMOL T 45 3R

I e S48 h, (5B 90 W BB T O 48
ORI NN 10 WL 5 1 4
I A S GBI e, 45 L LTI AR 2B

(135 R 4 Hh in N 40 w975 75 98 1) 40 i 2 G 3R e
PN B v, 45 B UL E2CHIEI2D ., S gk 15,
20 L 995 5 VAL JL P 40 A G R R WG
10 w1 B A BE 1 40 i LU IRANME B 38 5, 40 i
RA ST 32 2 5205 H 5L R ZH 50, 60 nLig i 55
AL R A0 0 e G R S i i 5540 pL g 7
YOAL B 1 40 B L A AR B 1, A R S B R A A2
BT, WAl fIMOITF) v 5 MOIemGFP=4j 5
(10x107°x8.1x107)/41 Hu i (1x10°)=8.1, MOIKcnmal=
I 5 E (40 107°x7.2x 107)/41 i £1(1x10°)=28.8. (H 1
5 IR 4H 95 25906 B 472107 TU/mL, 5% #5044 20 93 5304

A ARG E A0 pLAS R R A B B S B: 3 A G5 AN (10 pLS 5 REf Ak B D6 R ABE IS C: H RFED e G I 2
JE(40 WL BERAL ) Y BE LSS D: R DRI 5 A0 HL(40 pL g s i ) 9 't B B W%

A: the empty vector(treated with 10 pL lentivirus) transfected under the light microscope; B: the empty vector(treated with 10 pL lentivirus) transfected
under the fluorescence microscope; C: KCNMA 1 (treated with 40 pL lentivirus) transfected under the light microscope; D: KCNMA I (treated with 40 uL

lentivirus) transfected under the fluorescence microscope.

E2 MSCsiRasE 4R (100%)
Fig.2 Lentiviral tranfected into MSCs(100x%)

J J78.1x10" TU/mL.)
2.2 RT-PCR#&MEELHTEKCNMAI mRNARYE
BER

LYY e, A Yedl 5 A5 AR Y 2 40 i Y
KCNMAT mRNA [#)35 B AW 2 57(P>0.05), H (1
JE (R e 21 41 i P KCNMA T mRNA R0k 15 0 W
T ARIE Gt ] 7B AR Y2 (P<0.05), H Gl 27 & 5+

(B3R,

2.3 Western blotf4 I 55 £ B [ KCNMA1%E B &89
YN o Y Jm, ARG Y2 55 A ARG Y 21 40 i Y

KCNMA 1 [ R IE T 2 22 57(P>0.05), H AL

LI A K CNMA LR [ 12004 B S v T R i e il

J 7S AR Y41 (P<0.05), A Guil2% 22 (AR D).



il BREE: 9 1E N FKCNMA RSN G4 K Bl ) 78 5140 i &% D)y el e 1113
1 REGYA; 20 s AR EE YA 3: H AISER 4L 4edl
1: untranfected group; 2: empty vector transfected group; 3: KCNMA1 1 REGYA; 20 AR BRI Y4l 3. H I FE R e 4
transfected group. 1: untranfected group; 2: empty vector transfected group; 3: the purpose
El3 KCNMAI mRNA7E =AM A 8955 R KT gene(KCNMA1) transfected group.
Fig.3 KCNMAI mRNA transcription level in the three E4 KCNMAIZERAEZHMBFPRIFRIE
groups of cells Fig4 KCNMALI expression in the three groups of cells
Fz1 KCNMAI mRNAFIE B 7E = HABE P R RIE (X +5)
Table 1 KCNMAI mRNA and protein levels in three groups of cells(x +s)
415 IR DR e e 2] TR AL RHEE AL
Groups KCNMAI transfected group Empty vector transfected group Untransfected group
KCNMAI mRNA 1.389+0.031* 0.570+0.033" 0.641+0.040
KCNMAT protein 1.602+0.020* 0.922+0.013° 0.952+0.025

a: P<0.05, H 5L DK B e ] 5 25 B Qe AL R B Qe A LT GE vl 27 72 5 b: P>0.05, AU AL Yol 5 R AL LR e vt 22 5

a: P<0.05, KCNMA1 transfected group compared with empty vector transfected group and untransfected group, there were significant

differences; b: P>0.05, empty vector transfected group compared with untransfected group, there was no significant difference.

2.4 BEMIEFRPK . Ca¥"BFRELER YLJ548 h, H AFEEDR i YL 2 40 M 15 780 P Ca® iR A

W20 BB IR KT Ca™ B IR FE 43 i A T BARARRIE Y, 7900t 2 7(P<0.05); 4%
5.5, 1.81 mmol/L. 845 &Y J524 h, HIRER L G572 h, H SR Y2 4 M 15 72 rh Ca” ik 1
YU RS FR K. Ca> WK B 5 23 3 A4 2 YL 21 T BARA AR YU, A5 G024 7% 5 (P<0.05); #;
ARG AT St 2 22 (P>0.05); 4 J548 hill YeJE24, 48, 72 h, AR YL 5 R G 2 A0 e R
72 h, H IR Qe A MBS RO P KOR I s FRMTPKT . Cat B IR BE R TR Gt 2 2 S (P>0.05)

TAYRA ARG, H G727 (P<0.05); ¥ (R2).

FR2 ZHHMMEFREFK . Ca*iKE(mmol/L, X+s)

Table 2 Concentrations of K*, Ca* in cell culture medium(mmol/L, X +s)

e R R PR e ] RN AREEGEA
Electrolyte KCNMAI transfected group Empty vector transfected group Untranfected group
24h 48 h 72h 24h 48 h 72h 24h 48 h 72h
K" 5.23+0.06°  5.07+0.06°  4.30+0.17° 5.17£0.56°  4.93+0.06°  2.90+0.01° 5.034+0.12 4.80+0.10  2.83+0.06
Ca* 1.31+0.01°  1.36+0.02*  1.48+0.02° 1.30£0.01°  1.44+0.02°  1.16+0.03° 1.29+0.01 1.48+0.03  1.11+0.04

a: P<0.05, H BN QAL S A G . ARG LU GivT 22 2257, b: P>0.05, 3R L R QAL LU TE Gei 24 22 53 ¢ P>0.05, H I

R DR Qe 5 e A U e e v 2 5

a: P<0.05, KCNMA1 transfected group compared with empty vector transfected group and untransfected, there were significant differences; b: P>0.05,

empty vector group compared with untransfected group, there was no significant difference; c¢: P>0.05, KCNMA! transfected group compared with

empty vector group, there was no significant difference.
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ST

3 itig

AR, Bl T4 TREB AR FNIE B AR A
W A RE RN, A A VR TT U 2 e SR A TR
P, MSCsEi it & mim - w, H o I,
REAEME BN KIS, H R IRRM 2 1m0 10 i
fE, T oA SRR N B AR E DI RE 4H il . Song
SO IR, AMSCs4l i K BRI 22412 gt
FEA R 9 B At e AT DL 40 L. MSCs L& 4 H A
AR TR IE DRIV T (R, — B4 i 5 A5 S D] 3
A, BN R RIS IE DR 1) 41 B 5k 8 T PR 3184
oh e R T IR AN RS DRI I A M AR, AT S S T A4
MR AR, HEREF AWM. HMSCs
DABR -4 M)z B FH T 2 Ak . KCNMALH 3
B RS AN AT I HIG Bh, M E I TR L,
WEM W, . ], 75, B, Bk
B 253 2 A5 22 P B T LA 2 e L AR %2
g B B BEE B 1 R 151, KCNMALEEAMSCs
AYRIT V2 00, B G W DR B} 20 1) fig B A5 (ED).
J e 3L 55 V% B (overactive bladder, OAB)%%

0 Hf 5 G H A (0 B A AR 5 2 A R
BRI IS, AR B AN F B 22 1R 2 R AR A
A, AH R T IEAH BEE R IROR, R X T 4N A
PR, HATOASZH k. 7280k H A 1
BERRAR . B TR R SO BRI L.
J93 17 B T SUFEDNAYR B, Ak Yo Ji5 99 B 4k R i 25 1
T A0 W S TR A A1, I i Rk AR BE DR . 1 5 R
T SR B B T RNAY 8, A YL 5 2 L A RE g
O RNE F A RER AL N, RegResE . KR RIA
AMIREE DR o AR S e S B U G o A M, AN
Uk A B, HOGE T A0 A e AR AR, PRtk A
SIS BTE IR T 18 7 R A 244 pLV.EX2d.null-
CMV>KCNMA 1-T2A-EGFPJ{ £ 4t &= MSCs Ny . M
HY R 45 BE, HISEK4IMOL28.8, Y R AR
T B 8.1, X ] fEIRKCNMAL T B K A
R, ARSI T MO 5 At 52 26 B ST AR AR o

A 51255 A1) FIRT-PCR Al Western blot$; A Il 52 &
R, e YL KCNMA LW AN MBS S AR Y2l . AR e
2 HL#E, KCNMATRE ik . RT-PCR LR, H 5L K41
[(JKCNMAI mRNA RUE & D B2 . R 4e 42
fi%; {HWestern blot4h JA27r, H LKA MKCNMAL
R ARVE HAR A T S R A R AR L e 4, (2

FEAR R T245%. XU HBARKCNMATHRE N L4 7 N
A0 M, HE B I SRR IE B2 e sk JE B ). R R
5. Z PSS B T 2 R E R, X
s e L SR TR S

PR A O N B e R = o 2
S i JBE 2 B A 2 e R PR U0 40 | ¥ BK cailf i,
S i P B ES (KAMA, A8 40 B i A7 S A4k, AT
RREALC 200 L 110 % 7 MR RN S A FRLAT R AR R AR, 2 5 40
SAFETT . BKeall 8 75 4 £ AL A4 P9 PR LR Py Bk
EUIEER B 1R FE (A e il AR M. AL,
F G 24, 48, 72 hfE B FR P UK, Ca® B 1 ik
FEARAR AR R HIEE 2024 h5K', Ca Wik Asir
TR RERA LRI G 7 2 5+, 48 hHl72 h
JEA G e . H KL R 4 40 048 hAIT72 higEh
SR B (1 B ) /N 2 AR A R R B G
S MO BE K 2R BRI B o 3 1 W N IR A1)
KCNMAIA 20 Wi rh 23k HF R 4% D) fe, 4840 i WK ok
U, AR DLHED U8 B % 4L 524 h, B NI AMEKCN-
MAIA BT RIE D Re . X8 40 S IR YT 1)
IR JE PR AL T McHs . H LRI 4172 h)5 Ca® W S
Thies, A ARFI AR5 Y2l Ca® W 5 A% . X mJ g S5 41
JL Y IIKCNMA LA 5%, PRk 4 i Py Ca® A ok 28 — A%
{F AEIE BIHKCNMATL.  H 55 K 41 41 i KCNMA
I IA, Ak T 0 BE 2 (K CNMA L, At
{41 H N I Ca™ e, AT BAAEG T 40 P (1) Ca™ IR B2,
AN MR B I Ca> R E BB TH = T o X AT RE A 4
Ji B SRR IRLE. 53 Ab, 40 AR B b T
WRPE A4k, IS AR 22 PRI 25 IR R M), 228 1 41 ff 1) 38 5
ARV AR IACHPIRES . At 25— d S AH A A%,
FrLL, 40 AEKCNMATL I T, fdAs KT, Ca**
WRBE R AR AR S R G RIE 75 Bt — 20 SEIR 5T
UERA

Zr BTIR, ARSI I T S KCNMAL 1S
95 PR AR AR I Yot N K UBM-MSCs P, IF SE 36 G )
W TAMMKCNMALE L, B R T HEADEE, A
HBE— AR P SERG VR AR OGBS A T A A S
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Transfection of the KCNMA1 Lentiviral into the Mesenchymal

Stem Cells in vitro and Its Function Assay

He Yue, Xiao Mingzhao*, Nie Yonghua, He Weiyang, Qin Guodong, Luo Jiayu
(Department of Urology, the First Affiliated Hospital of Chongqing Medical University, Chongqing, 400016, China)

Abstract Mesenchymal stem cells have a high degree potential of proliferation, self-renewal and multi-
directional differentiation. Large conductance calcium-dependent potassium channel, subfamily M, alpha member
1 (KCNMA1) mediated intracellular K™ outflow, so that it made the membrane hyperpolarization and reduced cell
excitability. The study through the preparation KCNMAI recombinant lentivirus and blank vectors lentivirus to
transfected into the stem cells, tested the multiplicity of infection (MOI), detected the expression changes of KC-
NMA1 and the microenvironment electrolyte concentration before and after KCNMA I transfected into cells. Results
showed that we transfected KCNMA I and blank vectors lentiviral successfully into the stem cells. The results of RT-
PCR and Western blot showed that KCNMAT1 over-expressed in the transfected KCNMA 1 cells compared with the
blank vector cells and untransfected cells, and K* concentration in the microenvironmental of transfected KCNMA1
cells was higher than blank vector cells and untransfected cells. It is confirmed that we had successfully transfected
the lentiviral containing KCNMAI into the BM-MSCs and the cells over-expressed KCNMA 1 and performed its
functions, laying the foundation for in vivo studies about KCNMAT1 and stem cell therapy related diseases.

Key words KCNMAT1; BM-MSCs; lentiviral
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