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Abstract

BACKGROUND: Wharton’s Jelly-derived mesenchymal stem cells are relatively primitive stem cells that are ideal
vectors for gene therapy. However, there is a lack of studies on the conditions for the electrotransfection of
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Wharton’s Jelly-derived mesenchymal stem cells. Therefore, exploring the optimal conditions for the electrotransfection of Wharton's

Jelly-derived mesenchymal stem cells occupies an important position.

OBJECTIVE: To investigate the effects of different electroporation conditions on the transfection efficiency of Wharton’s Jelly-derived
mesenchymal stem cells, and to explore the optimal conditions for cell electroporation.

METHODS: By controlling the transfection conditions such as voltage, pulse duration and cell status, EEV-EGFP plasmids were transfected
into Wharton’s Jelly-derived mesenchymal stem cells by electroporation under different conditions. Transfection efficiency was detected by

flow cytometry.

RESULTS AND CONCLUSION: (1) The transfection efficiency was intended to increase when the voltage ranged from 125 V to 150 V, and
the maximum transfection efficiency was obtained when the voltage was 150 V. However, when the voltage was further increased to 170 V,
the transfection efficiency began to decrease considerably. (2) The maximum transfection efficiency was obtained when the pulse duration
was 5.0 ms, while it was certainly decreased when the pulse duration was 2.5 and 7.5 ms. (3) The transfection efficiency of the cells cultured
under normoxia was higher than that under hypoxic culture. These findings reveal that normally cultured Wharton’s Jelly-derived
mesenchymal stem cells can achieve higher electroporation efficiency via two pulse sessions at a voltage of 150 V, pulse duration of 5.0 ms,

and pulse interval time of 50 ms.

Subject headings: Umbilical Cord; Mesenchymal Stem Cells; Transfection; Tissue Engineering
Funding: the National Natural Science Foundation of China, No. 81370238, 81370901
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Electroporator, NEPA GENEA #); ¥ zt4l iz (Beckman
ATl)s KA YA R 5 0 HL(5E [F Beckman 2 7 ) ;
DUB40 R 1 70 B4 (35 E Beckman A 7); 44k ik 5%
FEFh (Thermo A l); {8 E %¢ 6 B EE (Olympus A &]); 1H
TN E R N
14 ZEF*

1.4.1 JERRMHIE K EEV-EGFP# X\ DH5a /% 5% 4 41
Hid, E TUK 1230 min, 42 CHUHO0 s/a ikt i 2ok I,
A#H12 min, JILBX;FE4E800 pL, 37 ‘C. 150 r/mind&i% i
F21 h, ¥ ORI A I R T E R/ T HE RN
LB b (2 i B F 5100 mg/L), 37 CH8&E 5.
MEFFRIL_EPRBCR R VR, B 15 mLE &N 5 & R LBR 7
W, 37 CREFEAAR IR, 220 35 25 PO R IO ) S e
Bk, AR R 2 BT AN 52 T RL IR, AgeolAsgo N
1.8-1.9, FEKEZIHN1.619/L.

1.42 WJI-MSCsIHiFR S50 BT T br Ak 5T 42
SPE5E20164F4 H 7= BHA0 A i e = - e L, 4™ i L
FIBIRE, Foia e, AR, 1) LJo e RV .
W J5t s AL SR R /N, B I Iy, PBS
SRALIEVE,  Per s . R 89 2.0-3.0 emif/hEL,
TR R K L B R, ) 2SR K LA P T S B KA, G
FRRE TR W R R, FHPBSTE LG 8 1l mmx
1 mmx1 mm/phbe, BGEEH LTI TE mLE SR,
FIMAL0 mLEME R, BlERREWIT SR,
ML PAL R IR AP Y S HOT, I, BE T
37 C, N ECHS%CO M ik Fo4f 1 855%, 7-10 djs
P TE A B ARG MR, A A KB L. R —
RILIR, A AR KT, R A IR
1.4.3 WL FrAEAENETRRE A FHT. SCRHT,
FEGFLEERLEE FRR TP N2 mLIG IS 5% % 3 J L B buffer &
137 CHiH. LI, WI-MSCsAb 40 A= K Forb i,
Y05 70%-80%, 0.25%fBlE AL, WeEgn i, ik
buffery2i; FHHEbuffer g, THEHRTHE, 7%
PRI E A 1x10% LY, AR I RE 23 98 pL gl R Bl 5

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



Wang Z, Li CH, Zhang NK, Gao LR, Chen Y. Optimal conditions for transfecting Wharton’s Jelly-derived mesenchymal stem cells with electroporation method.
Zhongguo Zuzhi Gongcheng Yanjiu. 2018;22(17):2717-2721. DOI:10.3969/j.issn.2095-4344.0870

CAGs
AmpR Promoter
ColE1
ori
'.
[ cagsmes ), .k
| cat# EEV600A-1
\
i\ 10212 bp

ori

1 #ikEEV EE
Figure 1 The map of vector EEV

R 2 TRBKARKEG TR LR E F R T AR miE R

(XS, n=5)
Table 2  Electrotransfection efficiency of the Wharton’s
Jelly-derived mesenchymal stem cells under different pulse length
conditions

Jok it 4 (ms) YL (%)
2.5 16.35+1.18
5.0 44.65+0.98%°
75 23.94+3.90

v SkalitK 5.0 ms L, 2P < 0.05; Skl K 7.5 ms L%z, °P < 0.05.

P<0.05 P<0.05
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Figure 2 Effects of different voltage conditions on the
electrotransfection efficiency of the Wharton’s Jelly-derived
mesenchymal stem cells
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Figure 4 Effects of different cell states on the electrotransfection
efficiency of the Wharton’s Jelly-derived mesenchymal stem cells
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Table 1 Electrotransfection efficiency of the Wharton’s
Jelly-derived mesenchymal stem cells under different voltage
conditions

AL (V) YL (%)
125 15.11+0.91
130 21.98+1.28
140 31.41+1.79
150 44.65+0.98%°
170 14.95+0.58

#5140V IR, ®P <0.05; 15170 V MRS, °P <0.05.
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Table 3 Electrotransfection efficiency of the Wharton’s
Jelly-derived mesenchymal stem cells under different cell states
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ik SR 20%IE A L, °P < 0.01.

P <0.05 P <0.05
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Figure 3 Effects of different pulse length conditions on the
electrotransfection efficiency of the Wharton’s Jelly-derived
mesenchymal stem cells
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