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Background & Objectives: Many strategies for genetic modification, such as plasmid transfection,
homologous recombination, and virus transduction, have not been applied efficiently to hESC and this is a
major limitation in hESC-involved research. To overcome this limitation, we applied protein transduction
technology which can transfer proteins into cells via direct penetration across the lipid bilayer. In this study,
we investigated that whether TAT protein transduction domain (PTD)-mediated transduction works in
hESC and the transduced protein functions inside hESC.

Method: The human embryonic stem cell line, SNUhES3 (passage 30~50) was used in this study. hESC
was treated with TAT-FITC peptide that contains TAT PTD (a stretch of 11 amino acids from HIV-1 TAT
protein) and FITC fluorescent dye and then peptide transfer was analyzed using confocal microscopy and
flow cytometry. The full-length cDNA of Pdx1 which plays a central role in regulating pancreatic deve-
lopment and insulin gene transcription was subcloned into pET21b vector containing TAT PTD sequence.
TAT-Pdx] fusion protein was expressed in E. coli BL21 (DE3) and purified using His-tag affinity chrom-
atography. Day 1 embryoid bodies (EB) was treated with TAT-Pdx1 and transduction was confirmed by
western blotting. To investigate that the transduced TAT-Pdx1 protein is functional inside hESC, the
expression of downstream target genes of Pdx1, insulin, somatostatin, glucokinase, GLUT2, and pdx]1 itself,
was monitored by quantitative RT-PCR. In addition, insulin protein expression was analyzed by immuno-
cytochemistry.

Results: After hESC was treated with TAT-FITC at a concentration of 5 uM for 1 hr, most of cells
showed green fluorescence by confocal microscopy. In case of day 1 EB, same result was obtained and flow
cytometry analysis revealed more than 70% of cells had fluorescence. Day 1 EB was treated with TAT-Pdx1
protein at a concentration of 5 ug/ml and then transduction kinetics was monitored by western blotting. After
treatment of 30 min, TAT-Pdx1 was detected and protein level was sustained for more than 24 hrs. These
results demonstrate rapid transduction process in hESC and high stability of the protein in culture medium.
To investigate that the transduced TAT-Pdx|1 protein is functional inside hESC, Day 7 EB was treated TAT-
Pdx1 for a week and quantitative RT-PCR against downstream target genes of Pdx1 was performed. The
result showed increase in insulin and pdxl mRNA levels. Also, the result of immunocytochemistry using
insulin antibody confirmed that there was actual increase in insulin protein level.

Conclusions: In this study, we showed high efficiency of protein transduction in hESC and this is first
report in the field of embryonic stem cells. In addition, we demonstrated that the transduced TAT-Pdx1 was
functional inside hESC and generated insulin-producing cells from hESC. Therefore, protein transduction
technology could be used for a variety of differentiation-inducing proteins and applied to cell-based therapies
via induced differentiation of hESC into particular cell types and analysis of gene function involved in
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human embryogenesis.
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Background & Objectives: Bl 7J: Pituitary adenylate cyclase-activating polypeptide (PACAP) %] A]/ds}
FolA 2 AAFelols g2Rog dAdE A5t wiokd AP AT AHZol=F
A7} cyclic AMP XS &30 BaE et B3 85 GAE 49 298 AMESke] wiga] 3
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Method: Tl4<s 9] st d XS A9 wiokslyiA LHE A 2]3l3l PACAP 2 PACAPT&A]
o] FAHR AL 8] A4 Northem blot #2413} in situ hybridization (ISHYE, 12831 ©@id ¢&
9] PACAP AME #8314 enzyme linked immunosorbent assay (ELISA)%-23-& o] &35t}

Results: LH*]2]-F Northem blot’d2] PACAP 34} H&-& 6~9A]7t] AAIZ o2 13l s}

ov] ISHE Ko} #gul Ao dHEL & 4 ATk ELISA 24 4 PACAP @A % LHA
g & 6~12417k] HE YR o™, PACAPTEA mRNA 92| 3~9A17kol] A2 sy}
A o)A HEAEH AT} Adenylate cyclase (AC) & A1AQ! MDL12330AA 2]A] LHZ ‘2@ " PACAP mRNA
7v AaEH, ACe] AR forskolina] 2] o= LHAI9F FA18H PACAP mRNAS] & oF4E Ve
Act. 22v} protein kinase C (PKC)S] AAAQ! chelerythrine¥} 2-0-tetradecanolphorbol-13-acetate (TPA)*|
2 2E PACAPY Az Ldo] IS Fx Eslth s-lipoxygenase?] 2l A1A¢) MK8s6ol Lt
nordihydroguaiaretic acid (NDGA)Z. A3 23} LHZ 5% PACAP F4xt9] o] zZhaslon,
cyclooxygenase®] <A|A]Q1 indomethacine HE ?%L‘- 2] E319lch MEK 2} p38e] &A1A1Q] PDI8059
9} SB203580% LHZ ZZ1® PACAPY F47F HEE w5 oFH oz Ak

Conclusions: ¥+ ¥ oA PACAPH} PACAPF&A|S] FA4 Bd-& EF LHY Z4d E1)of
o8l s} dAH R st HEojr] vyept wjehg e SAHQ 2d 8 T ALE F
A9, LHZ 39 PACAP H34& 23E 93 AZ A2 cAMP-PKA, lipoxygenase 3 MAP kinase
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