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Establishment of An Induced Pluripotent Stem Cell Line from A Patient with Brugada
Syndrome
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Abstract; [Objective] To establish an induced pluripotent stem cell (iPSC) line from the urinary cell of a patient with Bruagada
syndrome (BrS). [ Methods] Human urinary cells infected with retrovirus mixture containing OCT4, SOX2, KLF4, and C-MYC genes
were induced into ESC-like colonies. The iPSC generated were analyzed for ESC markers: colony morphology, alkaline phosphatase
activity, the expression pattern of ESC-marker genes, karyotype and differentiation ability. [ Results] The iPSC generated was similar
to ESC in morphology, ESC-marker genes expression and karyotype. Embryoid body-mediated in vitro differentiation of iPSC can form
all the 3 germ layers. Subcutaneous injection of iPSC into NOD-SCID mice resulted in teratomas containing tissues from all the 3 germ
layers. [ Conclusion] The BrS patient-specific iPSC cell line was successfully established. It was a serviceable model to study the
pathogenesis of BrS and develop drug screening assays.
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Table 1 Primers for RT-qPCR detection of pluripotent

gene expression

Gene Primer sequence (5" to 3") Product of PCR/bp
0CT4  F: CTGGGTTGATCCTCGGACCT 243
R: CCATCGGAGTTGCTCTCCA
SOX2  F: GCCGAGTGGAAACTTTTGTCG 155
R: GGCAGCGTGTACTTATCCTTCT
NANOG F: TTTGTGGGCCTGAAGAAAACT 116
R: AGGGCTGTCCTGAATAAGCAG
REX1  F: AGAAACGGGCAAAGACAAGAC 116
R: GCTGACAGGTTCTATTTCCGC
2 % X
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Table 2 Primers for RT-qPCR detection of specific gene

expression of iPSC—derived EB 3 germ layers

Gene Primer sequence (5 to 3") Product of PCR/bp
GATA4  F. CGACACCCCAATCTCGATATG 117
R: GTTGCACAGATAGTGACCCGT
ACTC1  F. TCCCATCGAGCATGGTATCAT 238
R: GGTACGGCCAGAAGCATACA
PAX6 F: TGGGCAGGTATTACGAGACTG 111
R: ACTCCCGCTTATACTGGGCTA
SOX1 F: CAGTACAGCCCCATCTCCAAC 287
R: GCGGGCAAGTACATGCTGA
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A: Schematic representation of our iPSC generation protocol including windows of treatment valproic acid; B: Phase contrast capture of the

urinary cells cultured in REGM medium at passage 1(200 x); C: Phase contrast capture of the candidate iPSC colony before picked 27 days after 1st

infection(100 x) ; D:Phase contrast captures of human iPSC derived from urinary cells grown on Matrigel layers (200 x)
1 REHMELRIES iPSC

Fig.1 Generation of iPSC colonies from urinary cells



55 4 1 UHLAG , 45, Brugada Z5A iE B H T FIEZ RET AN R A0 L 529

AP ZE S R PHME | s 2 5521 0 (8] 2A) . RT-
qPCR K {7, iPSC (1 TR 22 Re A JC 5L R Y
PSR 5 1 BA B s TR AR ME, 5 ESC AL (]
2B),

10 = e
o - I
N 10 i = = i
A |
102 1
3 ."'l 4
\\ 5 P 10
i A B
10+

T T T T
endoOCT4  endoSOX2 NANOG REX1

A': The iPSC colonies were all proved alkaline phosphatase positive ;
B. The iPSC lines showed reactivation of the endogenous
pluripotency —related genes OCT4, SOX2, NANOG and REXI1, with
similar levels of expression seen in human ESC, analysed by RT -
qPCR, urinary cells were used as a negative control.

B2 RikERESRIER iPSC B % BRI
Fig.2 The pluripotency detection of urinary cell-derived
iPSC
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The selected iPSC line showed the normal number of chromosomes
(23 pairs).
B3 REREFRESEHBMEIA PSC HZE
Fig.3 The karyotype of urinary cell-derived iPSC
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A; The iPSC—derived EB contained derivatives of the 3 germ layers as assessed by RT—qPCR analysis of specific markers; B,C, D: The iPSC-

generated teratoma differentiated into multiple derivatives of the 3 germ layers.

Mark 1 indicates gastrointestinal -like epithelium (endoderm), 2

respiratory—like epithelium (endoderm), 3 adipose tissue (mesoderm), 4 cartilage tissue (mesoderm), 5 pigment epithelium (ectoderm), 6 neural

tissue (ectoderm). Scale bar corresponds to 100 pm. x 100

B4 KRi&HESEIER iPSC 5L B IUBE 4K (Embryoidbody , EB) K B BA 8

Fig.4 Embryoid body (EB)-mediated differentiation and teratoma genaration of urinary cell derived iPSC
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