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Introduction

+ The genetic loa underlyng commaon dseases are known % act
fimouwgh changng genome reguation acivites.

+ The crucial missing step is he evidence for he effect of he genetic
vadation an the dynamic genesc regulation during ool dferertation.

+ We performed he single-cdl Fansaiptomic snalysis an e >120,000
cels that are dedved fom 6 iPS cdl Ines of the dstnct genotypes and
undergong cardiac-drected diflerentation.

* We have cdbserved e diference in he exgression patiem of he
genes assocated wh cadovasculir dseases (CVD) between cel
lines.
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Method

Data Generation

The cdlls dedved from 6iPSC Ines wem capired at fowr invikro
differeriaton Smepoints which carrespand %o he stage-speciic
ramsiSons in ool states, pluripotent state (day 0), germ liyer speciation
day 2), progression %o progenitor{day 5) and commitied day 15) caddiac
call states (Figurme 1)

Data integration and Clustering

The bakch eflect between dflerert ibmdes and cel lines were mmoved
by Canonicadl Carrdation Analysis method implemented n Sewrat

v Suatetal  2018). The cells were clsterd into sub-populaions
using Louvain algariten (Blondel of o, 2008).

Functional Annotation of Cell Subpopulations

The identtes of cell subpapulations wem detemnined by sutomatic
mmotsson methods and manua snnotaton. We used Seumt-hbel
ranfer method and SingeR (Amn etal, 2019) for astomatic
mnotson. Mamnual anotation was based an e 98 known maker
genes.

Lineage Tracing of Cardiac lineage

Traeckry inference analysis was pedarmed using Monode 3 (Cao et
o 2019) and Singshot (Sreet et 2018) an e cdis Fom all four
Sme pants. Gene reguatary netwark (GRN) analysis was pedarmed on
he lineages using SCENIC (Vande Sande ot &, 2020).

Analysis of Genotypic Effect on the Gene Regulation

The gene modules which were pasively and negatvely cordated with
differersation Sme was determined by the weighted corrdation network
malyss Langlelder and Harvath, 2008). The genes were flered based
an wa catdogue (Bunidio etal, 2019) 1o sdect genes assocated
with CVD.

Results

identification of subpopul ations at four diffe rentiation time points

* We have dentfed 14 subpopulitons acrass e fouwr dferertintion
Sme pants (Fg 2a)

+ The expression prafies of subpopudations ware similaron day 2 and
became mom detnctonday 15 Fig 20).

+ Them were small subpopulations on day 2 and day 5, inwhich all
marker genes were bwly exgressed.
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Cardiac lineage tracing and gene regul atio

+ Wehave iderified 106 Iinsages by Manode 3 (Fig 3b) and 8lineages by
Singshat (Fig 3d).
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+ The inages detemined by Manode 3 shows he cells are braanched info
twa maor developmertal patways on day 2. Uneage 1 had developed
nk he noncardac cdls, faoregut progenitor and panceatic cells Fig
3a) Uneage 2 had developed nto cardac cdls, cardomyacytes and
autiow ract myocadum Figure 3d).

+ GRNan wchc h-w dentfed 10 ransciption factors hat e

: q ¥

genetic effect on the gene express

jon pattern of CVD-genes

+ Wehave iderifed two gene modules with > 400 genes, that were
highly pasiSvely and negatvely corelated (i > 08)

+ Amorg hese genes, 4 genes hat am assocated CVDs am matched
with he geneSic vadants in the genotypes of 6 cdl Ines.

+ Thegene expression patlerns of hese CVD assocated genes along he
peeudoime were differert between cdll lines Fig 4).
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Figure 4 Compadacn of gurm wipee s ion patem in B candiac imeage scrons § cel
es Thw gurw wpressdon of he fowr CVO e oo ded along peeudotme Eah dot
e s aich ool coloured by the odl e Each e nde dte the ey el on v fle of the
e for wach odl lem

Conclusions

Our work shows the poten Sal efect of genetic vanance on the cardac
dferentiation by dhangng the expression pattern of the regulatory genes.
The Anure drection of $is study Inchides comparng the d¥erertation
eMaencies of IPSCs across d¥erert cel lines, and associating the gendtypes
% the expression lkew ks and paterrs of the CVO genes.
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