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Human Amniotic Fluid Cdls Support Expansion Culture of
Human Embryonic Stem Cells
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Objective: This study was performed to evaluate the possibility of prolonged culture of human
embryonic stem cells (hESC; SNUhES2) on human amniotic fluid cells (hAFC), which had been
storaged after karyotyping.

Method: The hAFC was prepared for feeder layer in the presence of Chang's medium and STO
medium (90% DMEM, 10% FBS) at 37  in a 5% CO, in air atmosphere. Prior to use as a feeder layer,
hAFC was mitotically inactivated by mitomycin C. The hESCs on hAFC were passaged mechanically
every seven days with ES culture medium (80% DMEM/F12, 20% SR, bFGF).

Results: The hAFC feeder layer support the growth of undifferentiated state of SNUhES? for at least
59 passages thus far. SNUhES?2 colonies on hAFC feeder appeared slightly angular and flatter shape as
compared with circular and thicker colonies observed with STO feeder layer and showed higher level
with complete undifferentiation in seven days. Like hESC cultured on STO feeders, SNUhES2 grown
on hAFC expressed normal karyotype, positive for alkaline phosphatase activity, high telomerase
activity, Oct-4, SSEA-3, SSEA-4, Tra-1-60 and Tra-1-81 and formed embryoid bodies (EBs).

Conclusion: The hAFC supports undifferentiated growth of hESC. Therefore, these results may help
to provide a clinically practicable method for expansion of hESC for cell therapies.

Key Words: Human embryonic stem cells (hRESC), Human amniotic fluid cells (hAFC), Feeder layer,
Undifferentiation, Expansion of hESC
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Figure 1. Morphology of SNUhES2 cell line grown on hAF feeder layer. (A) SNUhES2 P71-5 cell colony at day 2
on hAFC treated with mitomycin C (B) SNUhES2 P71-5 cell colony at day 7 on hAFC treated with mitomycin C (C)
SNUKES2 P71-5 cell colony at day 2 on hAFC non-treated with mitomycin C (D) SNUhES2 P71-5 cell colony at day 7
on hAFC non-treated with mitomycin C
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Figure 2. Results of karyotyping.(A) SNUhES2 P71-25 on hAFC treated with mitomycin C: 46,XX (B) SNUhES2

P71-25 on hAFC non-treated with mitomycin C: 46,XX
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Figure 3. Immunocytochemical staining results of cell surface markers for detecting undifferentiation state of hESC
grown on hAFC; (A)~(F) SNUhES2 P71-25 on hAFC treated with mitomycin C (G)~(L) SNUhES2 P71-25 on hAFC
non-treated with mitomycin C (A, G) AP (+) (B, H) Tra-1-60 (+) (C, |) Tra-1-81 (+) (D, J) SSEA-1 (-) (E, K) SSEA-3
(+) (F, L) SSEA-4 (+).
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Matrigel (Figure 6).
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Figure 4. Detection of telomerase activity and
Oct-4.
(A) telomerase activity.
Lane 1: SNUAES2 cells grown on hAFC treated with
mitomycin C, Lane 2: Heat inactivated control of lane 1
sample, Lane 3: SNUhES2 cells on hAFC non-treated
with mitomycin C, Lane 4: Heat inactivated control of
lane 3 sample, Lane 6: hAFC, Lane 7: Heat inactivated
control of lane 6, Lane 8: Positive control
(B) Oct-4 expression of SNUhES2 grown on hAFC.
Lane 1, 3, 5: beta- actin of lane 2, 4 and 6, respectively,
Lane 2: SNUES2 cells grown on hAFC treated with
mitomycin C, Lane 4: SNUhES2 cells on hAFC non-

Figure 5. Morphology and gene expression in embr-
yoid bodies. (A) EBs formed with SNUhES2 P71-5 cells
at day 7 on hAFC treated with mitomycin C (B) EBs
formed with SNUhES2 P71-5 cells at day 7 on hAFC
non-treated with mitomycin C (C) RT-PCR results for
detection of three germ layer markers: Endoderm (am-
ylase and albumin), mesoderm (CMP and enolase) and
ectoderm (keratin and NFH). Lane 1 is undifferentiated
hESC grown on hAFC treated with mitomycin C, lane 2
is EB for day 5, lane 3 is EB for day 10 and lane 4 is
hAFC as negative control.
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Figure 6. Morphology of colony of SNUhES2 cell
on day 7 grown on feeder free condition (magnification:
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