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Establishment of human embryonic stem cell line stably expressing red fluorescent protein
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[Abstract] Objective:To establish human embryonic stem cell(hESC)lines labeled with red fluorescent protein (RFP). Methods:
The RFP expression vector pEFla-DsRed-Express2 was transfected into hESCs by optimized nucleofection method. Alkaline
phosphatase (AP) staining, RT-PCR,immunofluorescent staining and embryoid body(EB) formation were performed to compare the
characteristics of hESCs before and after nucleofection. Results: AP staining of RFP-hESCs was positive. The expression of Oct4,
Sox2,KIf4 and Nanog of hESCs were no difference before and after nucleofection (P > 0.05). RFP-hESCs could differentiate into the
three germ layers and could stably passage over 30 generations. Conclusion:hESC cell lines stably expressing RFP has been
successfully established in this study. RFP does not affect the pluripotency properties of hESCs. The cell lines can be used as seed
cells for subsequent research.
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Table 1 Antibodies used in the immunostaining

B i i

Oct4 Rabbit anti-Oct3/4 (Santa Cruz 2y 7], 3¢[E)  Phodamine conjugated affinity purified antizabbit IgG (RockLand/AH] , 52 )
Nanog Mouse anti-Nanog (Millipore A ], 3E[F ) Goat anti-mouse IgG (Life 23#] , 32[F)

Sox2 Mouse anti-Sox2 (Calbiochem /A H], JEH ) Alexa Fluor® 546 goat anti-mouse IgG (Life 23 7], 3£ [E)

Klf4 Mouse anti-K1f4 (Millipore A 5], JE ) Phodamine conjugated affinity purified antitabbit IgG (RockLand/A ], 2%
Tral-60 Mouse anti-Tral-60 (Millipore A ], EH) Alexa Fluor® 546 goat anti-mouse IgG (Life 23 F], EH)

Neurofiloment Mouse anti-Neurofiloment (Millipore /3], 55[E)  Alexa Fluor® 546 goat anti-mouse IgG (Life /A ], 32 )

Keratin Mouse anti-Keratin (Millipore 23 ] , £ [E ) Goat anti-mouse IgG (Life A A, 2 [H)

Desmin Mouse anti-Desmin (Millipore 23], JE[H ) Alexa Fluor® 546 goat anti-mouse IgG (Life 23 F] , 3 [H )

C-myc Mouse anti-C-myc(Sigma A H] , JEHE ) FITC goat anti-mouse IgG(Abcan A H], JE[E )

12 Fix AN SR T SRR €, T PBS Uk, Aot i
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PEH S pEFla-DsRed-Express2 284 5t k7 ) 5
SRR T LB AR R T, T 37°CEIR R IR b
220 r/min, B FE 12~14 h, 5B FOR R
E UL, HE L pEF la-DsRed-Express2 Fikr, I
Bas 1 -HF 37°CHgVI# T4 5E
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1.2.4 RT-PCR
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Table 2 Primer sequences of PCR
FEH FETIYI(5'—3") TSI (5'—3")
Oct4 CCTCACTTCACTGCACTGTA CAGGTTTTCTTTCCCTAGCT
Sox2 CCCAGCAGACTTCACATGT CCTCCCATTTCCCTCGTTTT
Rexl CCCTTCTTGAAGGTTTACAC TCGCTGAGCTGAAACAAATG
Nanog TGAACCTCAGCTACAAACAG TGGTGGTAGGAAGAGTAAAG
Nestin GCGTTGGAACAGAGGTTGGA TGGGAGCAAAGATCCAAGAC
B-1I Tublin CAGAGCAAGAACAGCAGCTACTT GTGAACTCCATCTCGTCCATGCCCTC
Amylase GGAGAGATACCAACCAGTGA ACCAGTTGGTGTTTAGGTTG
Enolase GAGACAAATCTCGCTAGGTG TGGAGACCACAGGATAGTTC
Afp ATTGGCAAAGCGAAGCTG GCTGTGGCTGCCATTTTT
Thx1 AGCGAGAAATATGCCGAGG TTCGCGAAGGGATTGCT
Pax6 TTGCTTGGGAAATCCGAG TTCGCGAAGGGATTGCT

HIA DAPL I8 3 min, BOERMT, 506 R
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2.1 2 5 RFP-hESCs &mjf A
FR A TS der (R 45 51, 0 i R RICR ol (37.27+
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sk +-4ram gl (K 2), PERHEE S T RefgRa e £k
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2.2 RFP-hESCs %888 % 7T A & & ik T 2 fe 4% 7 14
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ik e J5 hESCs MBS S5 Y mr b, I
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DIEYL AN hESCs A1 RFP-hESCs 1% P ZH 40 0, 4%
IR 7R T ZH 40 M 1) 4 B 4 5 2R 1 Nanog K14 |
Tral-60,Sox2 ,c-myc ,Oct4 LA Ry BH A HER IR KA
ToH 225 (E 4), #E—d RT-PCR A0 +40

g Lt O B

1 FAYEF(A)FNEEEF (B) T#%%5 %k 24 h /5 hESCs [
745 (x40)

Figure 1 Morphology of hESCs after 24 hours of nucleo-

fection (x40)

; i A, B,
2 RFP-hESCs 75 (A) RIEHRFE T (B) L BIEHREER
X 1E S (x100)
Figure 2 Morphology of hESCs and red fluorescent
protein expression of RFP-hESCs(x100)
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2 =S WS~ L2 B
B3 EERET(A) SRR (B) AR T 4wt B it R
28 (x100)
Figure 3 Alkaline phosphatase staining of hESCs before
and after nucleofection(x100)
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Figure 4 Immunostaining of ESC markers of RFP-hESCs before and after nucleofection(x100)
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Figure 5 RT-PCR analysis of ESC marker genes of RFP-

hESCs before and after nucleofection
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Figure 6 In vitro embryoid bodies formation by RFP-hESCs
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