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¢ Selection of human induced pluripatent stem cell (hiPSC) lines with high cardiac differentiation

i potential isimportant for regenerative therapy and drug screening. We aimed to identify biomarkers

¢ for predicting cardiac differentiation potential of hiPSC lines by comparing the gene expression profiles
- of six undifferentiated hiPSC lines with different cardiac differentiation capabilities. We used three

: platforms of gene expression analysis, namely, cap analysis of gene exprassion (CAGE), mRNA array,

i and microRNA array to efficiently screen biomarkers related to cardiac differentiation of hiP5Cs.

: Statistical analysis revealed candidate biomarker genes with significant correlation between the gene
expression levels in the undifferentiated hiP5Cs and their cardiac differentiation potential. Of the

i candidate genes, PF4 was validated as a biomarker expressed in undifferentiated hiPSCs with high

: potential for cardiac differentiation in 13 additional hiPSC lines. Our observations suggest that PFé may
: be aussful biomarker for selecting hiPSC lines appropriate for the generation of cardiomyocytes,
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CAGE (Cap Analysis of Gene Expression)
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SA3 eon balance underlies lineage biases
in human induced pluripotent stem cell
differentiation
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Clinical applications of human induced pluripotent stem cells (hiPSCs) are expected, but ﬁ E% [=1 ﬁ (= =
e e e
hiPSC lines vary in their differentiation propensity. For efficient selection of hiPSC lines

suitable for differentiation into desired cell lineages, here we identify SALLS as a marker to E*EEEH%EH%%%

predict differentiation propensity. SALL3 expression in hiPSCs comrelates positively with
ectoderm differentiation capacity and negatively with mesoderm/endoderm differentiation

capacity. Without affecting self-renewal of hiPSCs, SALL3 knockdown inhibits ectoderm dif- WE%&E%%C’:E}}%F’? =] CF " ﬁﬂﬂﬂ@}?ﬂ&gﬂd){#ﬁﬁﬁgj{sgﬂﬁ‘ ﬁE%—'l};«'E\ %E:}E
ferentiation and conversely enhances mesodermal/endodermal differentiation. Similarly, . X S

loss- and gain-of-function studies reveal that SALL3 inversely regulates the ditferentiation of ‘mEE{EE'T',J‘E B bCDEHﬁCU |/— j{Et\ E%EE' E?ﬂj’(—ﬂi?% *_‘;‘_:LI_I %Kﬁ}g t@%ﬁfﬂﬁ!l cl:
hiPSCs into cardiomyocytes and neural cells. Mechanistically, SALL3 modulates DNMT3E " § . 2 e =}
function and DNA methyltransferase activity, and influences gene body methylation of Wit D = t hipsﬁﬂ]ﬁa&@ﬁ{tﬂﬁrﬁl%%’ﬂua_ 5?':&)6)?_)-]_13{}3%& LI_CSALLBEIE‘“:E L&
sgnaling eated genes in hiPSCs. These findings suggest that SALLS switches the difer Ufee b NPSHIERIE=AE (SIS, AR, WKE) £ TORBICHMETZTEOT
entiation propensity of hiPSCs toward distinct cell ineages by changing the epigenetic profile

and serves as a marker for evaluating the hiPSC différentiation propensity. E Zpﬁgj"] {%’ff_}‘fbﬁﬁ) 7&}?—'}53} a—b\'\ K‘ﬂ]ﬂ@,iiicct = C %%EE/\GJ‘j‘}{tCD ija— é (ﬁ‘fbﬂE
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