PEAZUTRIN 4716 & 4536 4 2012 - 09 - 02 iR
Chinese Journal of Tissue Engineering Research  September 2, 2012 Vol.16, No.36

O

doi:10.3969/j.issn.2095-4344.2012.36.023 [http://www.crter.org/crter-2012-gikanquanwen.html]
FoA, FHIE, VI, K. ERIEBGEH BT #5002 FEAIFE 3 7 293T M H 97419 762413).
AR TS, 2012, 16(36):6779-6784.

A

BRI ER Nz BE2E

PoEAE, AESE, MUY, SR

YEZS: WE HCN2 LR E4 TR0 )5 293T 4 b B A3k I 7E R R AR B BUK S %k, kLR
CMV-hHCN2-3xHA-IRES-EGFP Ry 4L 5 11 293T 4ifiuh hHCN2 JLPH 7] LAZE RN R /K P&k

KRR EWMAEIEIMU TR TIEIE 2; 293T 41, AW IEEds; S, JERIEAIEN, R R

YERRIE : ERAALIOE ML AZ R 45l hyperpolarization-activated, cyclic nucleotide-gated, HCN

mE

B2 WU SBAR AL BOHE IR A R | 142 F A A P O I B R B ke 4 AR B VR .

BH: WEEMABIE MU TIR 4 iliE 2 SEEAL ORI 4L )5 293 T 41 g H r3E R AN B 1 Tk P 3R
T3k RN AR 4385 Lipofectamine2000 5 & 4= H WAL Wi AL AZ HF R 11 #2882 38 11 kL
CMV-hHCN2-3xHA-IRES-EGFP # 4t %5 293T i furf.

LR 54558 HIR T 4447 Lipofectamine2000 B Ik itk CMV-hHCN2-3XHA-IRES-EGFP #4428 293T 4
. ¥ PCR 2 M HURT I 2 7E 100-250 bp 4bFT WL 5 &5 7 DNA (1457, SH%mi@ M AeE iz B e 145
TIE 2 D ) TR 1 0 P BER AR ] . 25T RT-PCR. Western-blot 7 v il 3 7w A A 0% BR A % E IR 1 1458
I 2 FER7E mRNA FIE FKF#RA m 5 . R0k CMV-hHCN2-3XxHA-IRES-EGFP i ZhEE 4L 5 1t 293T 41 i
BN ORI A AL T IR 425830 2 F ] DLAE R AN AR (/K Pk .

Expression of target gene in 293T cells transfected by hyperpolarization-activated cyclic
nucleotide-gated channel 2 gene

Li Xian-hua, Li Jian-mei, Tao Si-ming, Zhang Xin-jin

Abstract

BACKGROUND: Hyperpolarization-activated cyclic nucleotide-gated (HCN) currently plays an important role in
regulating heart spontaneous pulsation.

OBJECTIVE: Target gene expression was observed at mRNA and protein level in 293T cells transfected with human
hyperpolarization-activated cyclic nucleotide-gated channel 2 (hHCN2) gene recombinant plasmid.

METHODS: Plasmid CMV-hHCN2-3xHA-IRES-EGFP including full length hHCN2 gene was transfected into 293T cells
by Liposome Lipofectamine 2000. Expression of (HCN2 mRNA was detected by reverse transcription polymerase chain
reaction and real-time quantitative polymerase chain reaction respectively. Expression of HCN2 protein was examined by
western blot method.

RESULTS AND CONCLUSION: Plasmid CMV-hHCN2-3xHA-IRES-EGFP including full length HCN2 gene was
successfully transfected into 293T cells by Liposome Lipofectamine 2000. Reverse transcription polymerase chain
reaction detected the highly visible specific DNA bands at 100-250 bp, which was the same as hHCN2 gene carried by
plasmid. Reverse transcription-polymerase chain reaction and western blot method results showed that h(HCN2 gene
was highly expressed at mMRNA and protein levels. These findings suggest that hHHCN2 gene was expressed at the
nucleic acid and protein levels in 293T cells transfected by plasmid of CMV-hHCN2-3xHA-the IRES-EGFP.

Li XH, Li JM, Tao SM, Zhang XJ. Expression of target gene in 293T cells transfected by hyperpolarization-activated cyclic
nucleotide-gated channel 2 gene.Zhongguo Zuzhi Gongcheng Yanijiu. 2012;16(36): 6779-6784.

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

[5293THRAEH B I E FE B FRE*

LY E R g
T By [ B2 ) A,
= T
650021

Fhitx, &,
1985 4, LhH
HARETA, X
#%, 2010 %9
EFrril, M
+, B, BN
F s A AR

lixianhua0223@
163.com

WRAEE: B
FRE WM EE
s i A, =4
RBAH 650021
lijianmei090@
sina.com

1] 45 %45 :R394.2
SCHRFR RSB
SCHEi 5 :2095-4344
(2012)36-06779-06

AR B J: 2012-01-20

4= B #1: 2012-02-26
(20110928003/GW -S)

6779



Tacs ey

PFIAE, B R BT I T2 38 2 T F3 )T 293T A1 9 AE 19 7 24

Department of
Cardiology, the
Fourth Affiliated
Hospital of Kunming
Medical College,
Kunming 650021,
Yunnan Province,
China

Li Xian-huax,
Master, Physician,
Department of
Cardiology, the
Fourth Affiliated
Hospital of Kunming
Medical College,
Kunming 650021,
Yunnan Province,
China
lixianhua0223@
163.com

Corresponding
author: Li Jian-mei,
Professor,
Department of
Cardiology, the
Fourth Affiliated
Hospital of Kunming
Medical College,
Kunming 650021,
Yunnan Province,
China
lijianmei090@
sina.com

Received: 2012-01-20
Accepted: 2012-02-26

6780

0 3l

il

T O U B 5 A T 52 5 S R B Bl B
MEERIML R . SRR S
S5 AR AR N Bl 2 RGP A Tk, DAL 3R gk
18 AL 9 — 201 R e ™ H AT
WNGIT RN G2 RO R S, L Re R
N DA SR AR, B D
TREE L R TREHOR . 7R Ak
Y A0 i AR BRI R R, AR
B HOBIF R b T e, oA R —
FOBT 7920 WFST R B0 JUE P A 48 2 5 e A )
WA, R B A F R R T 4, BT IFE ik
T 18 35 K] G ol 8 A0 A R R AR R 1] 4 T
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LTS 12 AMCAMP SRR 3 65, 15
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FTHCN2 4= K HE DR (1) FE 20 F0RE T o4 2 e 22
293T4 i, Jfiz Hl Sl sk PCRANSEIN 520t 52
2 PCR 2 Western-blot 1] J5 2 & Il HCN2 3t
TERZIR AN 1 UK 1R 4

1 #BF7E

293T 4 i bk Ao i X HE A 5 I HBOA H H [
P 2B A Bt B 2 A it 9 P ast A = 4 I PR B2
W 3%, oAF 4 K hHCN2 3 R T ki
CMV-hHCN2-3xHA-IRES-EGFP 1 =
Genecopoeia’ #] il & o

K E:

RERIY . $E: ELREHET, B
HCN2 4> K 5 K )5 bir 1) DH5 o 5% 245 41 i 32k 4T
0, WO ARG TR BV B B TG P 7 5 IOk
/N o A ) R (O A ) S TR

R GenBank 1 hHCN2 3 [X 1 41 (F [A
%1%5: NC000019.9), HPremierS# -4 14
FINAEL, LRI BRI A A R, LAl
I3 5 19530 5 1) BT R FE 2 10 mgliL),
FC 120 pLR AR &R, HEATPCRI M. HYPCRf™
Y5 ULEAT 1% IR el i Havk s HCEL 514
Qpcr23-674 B MPCR ™= HydiAT BL I T .

%1 RT-PCR HIWER 5475
Table 1 RT-PCR primer sequences of the target
genes
) Fragment
Upstream primer ~ Downstream
Gene (5'>3) primer (5—3)  'en9th
(bp)
Qpcr23 GCC TCT CAC  GCA GAT CCT 89
GCCTGATCC CAT CAC CGC
GCTA GCT GG
Qpcr67 AGC GTG CTC CTCAGC GAA 134
ACT AAG GGC TAG AGG CGG
AAC AA CAG TA
Qpcr23-67  GCC TCT CAC  CTC AGC GAA 886
GCCTGATCC TAGAGG CGG
GCTA CAG TA

Wit: AR R RSB

B8] R a5 . T-2009-11/2010-017E Hh
PR 2E B B s 2 AR W T A S S F

(ZESE

FERFA:
R kiR
HDMEM 15753k HYCLONE A 7]
Jif A 13 GIBCO A+
TP BEE IR AT e E R AEYEAR
(LA HBRA
Lipofectamine2000 %41 7] Invitrogen 2
JER PRI I T A TR
HBRA

—HU(HCN2 FHNIPT).
“HLHLY: PE H)

Mouse Anti-B-Actin
Polyclonal Antibody

SANTA CRUZ /A

BRI TR
AT

293THRARATIE SR KA : KHIRAFI293T 40 i
FRH I 5, B T-100 mmbzs 22 ML (5 1% X007
MEFS> $110%FBS I H-DMEM) 1 55 3% . 24 h
Bl . A = IRIA H90% A I HEAT I AL,
VB U E AN R S . 4 I A4 £L.0.3%x10°,
0.5x10°, 0.6x10°, 1.0x10°, 1.2x10° 1.5x10°
Sl B AT 6 AL AR (7 1% XUHT R A FR 43 4
10%FBSI{JH-DMEM), 52 K M54 K3 |
AT B AR A DA% 5 SR

AR, FEYLRTL d, DAAIEMI4 R E
1.2x20% Fh T 6 FLAR (75 1K B 5 $0 10%FBS [
H-DMEM) # , DL 2% #% v . 25 2 R %
Lipofectamine2000 I 15 filtfe 44, wexf AL
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R RNA,
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RT-PCRE MM MhHCN2 mRNARIFE: BB 3R151
HRNA, FSuper RT Kitid3 &3k cDNA. HXRT =4
cDNA(ZLE41) . cDNACK R ZL) A AR, 51490 Qper67,
W2 JHBOA(L¥7514%: CAC AGA CAG TTC AGA
AAG TGA TGG C: TiiF5l¥): TAG AGT AAG CAG
GCT CCT CAG TGC; ¥ #5E  Be 55 °h 143 bp),
BCHLSAARR20 UL R NAR R, #%PL R &A1 ETPCR X
[: 94 ‘C, 3min; 94 C, 30s; 57 C, 30s; 72 C,
1min; 94 C, 30s, 254Mfi¥; 72 ‘C, 10 min.
&MhHCN2 mMRNARYFERIE: 4351
IRT /=¥ 52 56 2 cDNA . X HE 41 cDNA#% Real Time
PCR mixiit BB ELHI20 uL AR, 5144 Qpcr67,
M2 AHBOA.

ERREI: BUEGT2 hE1293T40 i s mlde s &
FIARER 1, DAOARMA, Je 1293 T 41 i A 5t 41, BCA
RIS e

Western-bloti&IIhHCN2 & FHK FagFR % : B D HEL
) B & R B B A 3k 47 Western-blot: 4 °C, 5%
milk-TBSTH 412 h; 5%milk-TBSTHE—Hi(1 : 500),
5%milk-TBSTHiE:B -actin(1 : 1 000), 4 CHEHE LR
5%milk-TBSTH#iF: —$i(1 : 5 000), EiREMWHE2 h. H
ECLIAfI & R, A HMNEARIAMEZN EREAG; IS
JB-actin.

EUERIGHR: W SR PCRFISE I 2t 8 i
PCR JtWestern-blot/#) 77 i il HCN2 45 [K /1293 T 41 Jifg
IR R ER 1 UK T IRk

FitFE o T AR UxtsEoR, ALY
LBt A%, A g & i SPSS 10.08 4+ 5¢
J o

Sybr green qPCRE £ 14

2 #ZR

21 mEF¥EEE  PCRM™YIN 1% TG bE
vk, WL, %ﬂmﬂz%ﬁﬂxaﬁ)ﬁ*ziya%ﬁhmm
BE R ) JOR o

FEDI P 45 o 1= I BE R 41 5 hHCN2
BT LR 41— 2, P E LI 2.
22 293T@mfeey ¥ &ML £ BB N NI I
203TH M S Bk, B T 4577 « 8-10 hFUf B Hrit
BEIGEE, 24 hog AEE, EEEAN I S A NTE, 41 i
BN, W56, OGS, WK 3a. K== K)F,
ILFI900% /4, WLIE3b. LA1.2x10°%[) MR T-6 LA
AN S 2 R A KA F190%, 38 A kUt
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M1 2 3 4

M5 6 7 8

M 9 10 11 12

M: DL2000 couple marker; 1-4: product of plasmid 1, 2, 3, 4
amplification primersQpcr23 respectively, and the fragment length is

89 bp; 5-8: product of plasmid 5, 6, 7, 8 amplification primersQpcr67
respectively, and the fragment length is 134 bp; 9-12: product of plasmid
9, 10, 11, 12 amplification primersQpcr23-67 respectively, and the
fragment length is 886 bp

Figure 1 Electrophoresis of PCR products taking plasmid as
a template \
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Figure 2 Gene sequencing map of PCR products amplified in
the primers Qpcr23-67 ‘
2 5% Qpcr23-67 411 PCR y= 15k R > &

a: Adherent growing 293T
cells at 24 h after thawing

b: Adherent growing cells at
90% confluence

Figure 3 Morphology of 293T cells (x100)
K3 293T 4 LA WL (x100)

2.3 wmiitg Y48 hE1293T 40 M £E ¢ B e
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RS C I R AR O, WEl4b,
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b: Non-transfected 293T cells

a: Transfected 293T cells

Figure 4 293T cells before and after transfection under
fluorescence microscope (x100)
Bl 4 26 RMED NS YLHT 51 293T 41 i (x100)

2.4 RT-PCRZ M4 MhHCN2 mRNA# %i&2 PCR
7= ) 1% B B 56 e H K B ik S 41 ) R 4L A
100-250 bpAb# Al W i B2y = DNA) 447, WK 5a,

{EAE SEI0 21 4 W S A0S B AL 52 R v, S e H st 4 o
hHCN2 mRNAMI & R R . 4N S 5 R4 N2
JR{100-250 bpkbu] W ks DNAI 45717, WL E(5b,
(EIE PRAL 46 2 IR0 I S (R Se i 25 57 o 15 e i )
38 14 FH G A3 G ¥ 7770, H ki pcDNA3- hHCN2
SNAZE T4, RT-PCREIIAThHCN2 mRNAK
RIS B

134 bp

a: Electrophoresis of PCR products taking Qpcr67 as a primer

M is DL2000 marker; 1-3 are the PCR products obtained by taking
Qpcr67 as a primer and RNA extracted from experimental group cells as
a template; 4-5 are the PCR products obtained by taking Qpcr67 as a
primer and RNA extracted from control group cells as a template

M 1 2 3 4 5 6

143 bp

b: Electrophoresis of PCR products taking HBOA as a primer

M is DL2000 marker; 1-3 are the PCR products obtained by taking HBOA
as a primer and RNA extracted from experimental group cells as a
template; 4-5 are the PCR products obtained by taking HBOA as a primer
and RNA extracted from control group cells as a template

Figure 5 Detection of hyperpolarization-activated cyclic
nucleotide-gated channel 2 mMRNA expression in
293T cells by reverse transcription-polymerase
chain reaction

K15 RT-PCR & 1ERN 293T 41l i hHCN2 mRNA {14

2.5 QqPCRZ Z#MhHCN2 mRNA# L&
KR, WLE6.
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b: The cycle curve of control group
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c: The internal reference cycle curve of experimental group
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d: The internal reference cycle curve of control group

Figure 6 Detection of cycle curves of hyperpolarization-
activated cyclic nucleotide-gated channel 2 mRNA
expression in 293T cells by quantitative PCR

K6 gPCR &I hHCN2 mRNA ik IR 2k
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03X 5 SCHR[14-15] PR E K — B AH ) i T 4t
R ) 3 4 JORE R) 78 548 L FImHCN2 mRNAJHF
TR 0T 2 ik AR A Y R A8 T A M 5.3 4% (P <
0.05), W] HE5 M AR J R BHRA K

%2 SR PCR fRSAH Ct {4 %

Table 2 Real-time PCR cycle number Ct value (X+s)
Group Primer Qpcr67 Primer HBOA
Experimental 22.59+0.37 23.27+0.19
Control 23.99+0.28 23.09+0.12
P 0.006 0.241

2.6 Western-blot# M hHCN2& & /K- 84 kL 453
WEITHTR : 4 J5 1) 293 T 41 8 11 T hHC N2 & 111
FREREA RVEAFRA W s AL R
VEAL IR 2 1) TG W 58 22 00) 5 B 1 AT HC N2 [ AAS:
.

1 2 3 4 5

[0 L — —

DT s s v e

1: Membrane protein extracted from hHCN2 plasmid transfected 293T
cells; 2: membrane protein extracted from 293T cells in the control group;
3, 4: membrane protein extracted from non-treated 293T cells; 5: total
protein extracted from non-treated 293T cells; B-action is taken as
internal reference protein

Figure 7 Detection of hyperpolarization-activated cyclic
nucleotide-gated channel 2 (hHHCN2) protein
expression using western blot method

7 Western-blot il hHHCN2 # 1 ]

FULF A S B-actinty B B 2251 UESE
Yu e i 3L [N R OB CMV-hHCN2-3xHA-IRES-EGFP (1]
293T 40 i h 47 ek P hHCN2JE R 2R /K S ik . 46
BEER[12, 14, 16]THRE R

3 i

FR 5 5% 55 45 20 i [ A 0 7 26 1R 5 1 SR Al T 2 4n
PR R A B M B, 32 R Py ) NaT I S B G 4 R T
Na'-Ca 2 #ie K TRIRILAICa™i); AR5 i T2 it s )
KIS 45 A K, AR A . b nT WL, T
W B T i 488 P ) N 30 sl s 2> o i) KT 10 T
Jiti, #RT LA SRR AR FIA, DR S AR R AR
Ao I P A R 2 e A o R AR A PR R L R T A
BT P 7 AT 8 PR R R L R 4 I HCN, - G e 3 Pl
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A THCNL(B)FIHCNA(ME) 2 ™, TiIHCN2X cAMPI
SV U S HCNAFARL, A8k FHCNL. A =,
HCN2 V7 (3535 5l 11 2 F cAMP i 8 M4 A 9485 .
X LERF A, TR 2 K H i JeHCON 238 S I AL 2 22 )
ﬁ%%ﬁlw'ﬂ] ,

293T 4i i /2 1 G IR 5 ELAZE IR (1 N B 1 Rz 41 i
Z, 293THN M tH2934 U YR A=, [FIBRIASVAOKTHLR,
6 SVAO ST IS 4 25 JH Bl 1 X Jioki v LA .
Cag(POA) 1 YR ] ik 50%. & 1Rk K, B
G i =R A 18 R I 0 T T R A S A ) 3 3Rk
(YER [ o W ) 2 e 293 T 41 i 2 ok ik 2 (1 3R 40 g
T AN (530 P B8 ) 2 1 R (s By oK DRI A S
FUIE AN 293 T 41 A Ay JoORE 4% e 1 1 4 40 o

A sz AE 4K 4 38 i CMV-hHCN2-3xHA-IRES-
EGFP TR Th 5 Y293 T 4N e 1) J7 VA AL e LE Wike ] 3%
Z 1 RT-PCR. 3 & B PCR. Western-blot 5 24 i
FLRNHCN2E K ZEMRNAFIEE (/K V#8456 ik , £E49y
TR FAIF 52 T R F hHCN2 ) g 25 40 ik i 45 48 1 7]
ITPE, ik — I AR YRR TS T R S e A
filfo
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