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Construction of immortalized human precartilaginous stem cell lines
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Abstract

BACKGROUND: The precartilaginous stem cells are limited regarding in vitro proliferative capacity, but the immortalized cell
lines can provide a large number of stable immortalized cells, and simian virus 40 large T antigen gene (SV40Tag) is one of gene
fragments which are commonly used and effective in vitro immortalized cells.

OBJECTIVE: To construct human immortalized precartilaginous stem cells (IPSCs) using human precartilaginous stem cells
induced by SV40LTAg gene.

METHODS: The human immortalized precartilaginous stem cells were isolated from aborted fetus and purified with enzyme
digestion and immunomagnetic beads screening method. By using liposome-mediated gene transfection technology, plasmid
pCMVSV40T/PUR containing SV40Tag was transfected in primary embryonic precartilaginous stem cells, while non-transfected
cells served as negative controls. Positive clones were cultured to observe the cell morphology and the passage recovery, to
calculate cell survival rate and population doubling time, to draw cell growth curve. Immunofluorescence cytochemistry was used
to detect the expression of IPSCs fibroblast growth factor receptor 3, the expressions of SV40Tag and fibroblast growth factor
receptor 3 in the human precartilaginous stem cells were determined by RT-PCR.

RESULTS AND CONCLUSION: Morphology of human IPSCs seemed coincidence with primary human precartilaginous stem
cells. The survival rate of human IPSCs was not influenced by subculture, freezing and recovery, but the survival rate was
descended in the human precartilaginous stem cells at the 6™ and 10" passages (P < 0.01). Compared with cells at the 6™ and
10™ passages, the proliferation of human IPSCs was greater, with short population doubling time and high growth rate (P < 0.01).
The immunofluorescence showed that fibroblast growth factor receptor 3 was positive in human IPSCs at the second passage,
and the RT-PCR results of fibroblast growth factor receptor 3 revealed a specific amplification band at 400 bp, while that of
SV40Tag revealed at 560 bp. No band was seen in the primary cells. It is indicated that SV40Tag human IPSCs can be
constructed successfully using immunomagnetic bead screening technology and liposome transfection technique.
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7 000 bp
5 500 bp—"/
3 500 bp
2 000 bp
1 000 bp

500 bp

1 Marker [V; 2: Xho I single digestion; 3: Not 1 double digestion; 4:
Xho I and Not I double digestion; 5: Xho 1 and Not I double
digestion control

Figure 1 Agarose gel electrophoresis analysis of plasmid
ppMVSV40T/PUR digestion products o
1 Jik pCMVSV40T/PUR U =485 s bl 5 i i vk o3 4T

2.3 SEgmiaey S RN AR B R R S
LY ORIGFE, WHEERR IR I A M A 5 AR IR 1Y
NHTCE T4 S LR ZR . A5y ik
M E7R, FE2AK AT T4 H I 4T 4 A K R 7
ZARSYE B NE, W2, MATYEA KB 72435
RT-PCR%: i /R fEZJ400 bphtfy—Hr Sty a4,
SV40Tag JRT-PCRZ: R W /R /E£Y560 bpibH —f5 5+
P&, AR QL0 AR IR W47, W3, 4.

Figure 2 The immunofluorescence of immortalized human
precartilaginous stem cells at the second passage
shows fibroblast growth factor receptor 3 is positive
(x200)

B2 26 2 HUK A N T B0 T A0 R S e e et i AP e AR
K732 44 3 FH%(x200)

1.2 3 4

B-actin 170 bp

—— SV40Tag 560 bp

1: Marker 1; 2: hPSC2; 3: hIPSC 30; 4: hIPSC 2; hPSC: human
precartilaginous stem cells; hIPSC: human immortalized precartilaginous
stem cells

Figure 4 The positive expression of SV40Tag mRNA in the
hIPSC
B4 KEMANTTHRE T4 SV40Tag mRNA FHPERIA

24 mlptR. B4, RAEER AL SaGE
AU I (T A R G TE e ), 2 R30Ik A T
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KRG RHILE HIZE 2 MG, WA BT HCE T4 i
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2.5 fmiodk kv KfBRAEIEAT R 552, 6, 10481
N B3R 40 DA R 26 % i 16 3 3047k AR b A BT i
T Ky e “S” ., WKES.

5 —e_hPSC2
a0l —a— hPSC6
= — hPSC20
s ol //4——0 hIPSC50
X .
Z 251
3 20t
£ 15} -
S 1o}
8 st

0

Time (d)
hPSC: human precartilaginous stem cells; hIPSC: human immortalized
precartilaginous stem cells
Figure 5 The cell growth curve of and hPSC and hIPSC
5 NFUECH TA0 A K A A N BT8R 140 M A A K i 2 ]

12 3 45

FGFR 3
400 bp

1: Marker 1; 2: hPSC2; 3: hIPSC 2; 4: hIPSC 2; 5: hIPSC 30; hPSC:
human precartilaginous stem cells; hIPSC: human immortalized
precartilaginous stem cells

Figure 3 The positive expression of fibroblast growth factor
receptor 3 mMRNA in hPSC and hIPSC
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