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Introduction

The abllity to reprogram various types of somatic cells to generate
human induced Pluripotent Stem Cells(IPSC)offers a new paradigm
for modeling human tissue development and disease progression
Thesecell can also serve as a source for differentiated cells that can
facilitate drug testing or enablecell therapy (1,2). However, the impact
on these fields Is largely determined by the breadth and genetic
diversity of cell lines, and the accessibilityof these linesto biomedical
researchers around the world. The ATCC has established an
Integration-free reprogramming method using the Yamanakafactors
(3) delivered on episomal plasmids We generate E 0 3 ffoth @rimary
human fibroblasts of healthy and diseased donors. Our primary
fibroblasts are harvested from transplant and cadavericorgans with
donor consent, or from the ATCCcatalog, and are accompanied by
donor medical history. Here we report the creation and
characterizationof a HumaniPSCrom fibroblasts of a patients with a
severeform of Osteogenesisnperfecta

Skinfibroblasts from patient of osteogenesisimperfecta (ATCC®Cat#
CRLE125A were reprogrammed by transient expression of OCH,

SOX, KLH and MYC (OSKM) following published protocols (2).
Briefly, two episomal plasmidscontaining the reprogramming factors
were electroporated into proliferative cells and cultured in serum
containing cell culture on inactivated MEFfeeder cells for 3 weeks.
Reprogrammed cell colonies were identified with anti-Tral60
StainAlive Antibody (Stemgent). Positive colonies were manually
picked and passageduntil stable cell ineswere established

This IPSCline was characterized by the expression of pluripotency
markers NANOG (R&D Systems), SSEAL, TRAI60, and TRAILS81
(Millipore) and normal karyotype (Cell Line Genetics) Pluripotency
was gauged by the ability to spontaneouslydifferentiate as embryoid
bodies (EBs)and expressgenesindicative of the three primary germ
layers Lossof the reprogramming vectors in the establishediPSQine
was examined by PCR COUAl1 (NM _000088) and COUA2
(NM_000089) genes responsible for the disease phenotype were
sequenced from the genome of the parental fibroblasts and the
establishediPSdine.

Human IPSCline, named VCDXIS00, was generated by transient
expressionof OSKMin fibroblasts harboring mutations which cause
osteogenesisimperfecta. Of 2E6 cellselectroporated, 10colonieswith
typical pluripotent morphology were picked for sub-culturing. A clone
chosenfor expansionwas characterizedfor expressionof pluripotent
markers (Figure 1). PCRanalysisof this line demonstrated no gene
Insertion events or residual expression of the exogenous
reprogramming genes (data not shown). When cultured as an
embryoid body for 10days,the cellsexpressedgenesof the 3 primary
germ layers (figure 2). Cytogenetic analysis of twenty Gbanded
metaphase cells exhibited normal female human karyotype (46, XX)
(Figure 3). Genomicsequenceof COLUAL1 and COUAZ2 genesrevealed
nonsense missense and silent mutations (table 1).
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Figure 1 Derivation of HumaniPSCVCDXMNO0O line. A. Phasecontrast
of 3-week old colony (MEFfeederswere pealed off from the plate for
better view). B. Live staining with anti-TRAI61 StainAlive antibody
(Stemgent). C. Immuno-fluorescence staining of the established
numan IPSCVCDXINO00 line with SSEA (green), TRA160 (red) and
Hoescht counterstaining (blue). D. Immuno-fluorescence staining for
oluripotency marker NANOG (red), TRAIL81 (green) and Hoescht
counterstaining(blue).
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Figure 2. Differentiation of the human IPSCVCDXNO0O0. Cell clusters
were released from MEF feeders using Dispase (STEMCELL
Technologiesinc), seededin low attachment dish, and cultured for 10
dayswithout bFGRo form embryoid bodies (EBs)(4X A, 10X B). Total
RNA was extracted from EBsand undifferentiated IPSCcells using
Trizol (Invitrogen) and RNeasyKit (Qiagen. cDNA was synthesized
from the RNA samples using SuperScript VILO cDNA Synthesis Kit
(Invitrogen). gRT-PCRwas performed using IQ SYBRGreen Supermix
kit (Bio-Rad) with primer sets for markers of all three germ layers
(endoderm, AFP and Serpind; ectoderm, NeuroDl and Sox;
mesoderm, Handl and CoPAl). NANOGwas used as the marker for
undifferentiated cells Cyclin G and Eactin were used to normalize
cDNAInput.
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Figure 3. The human IPSCVYCDXMNO00 has normal female karyotype.
Cytogenetic analysiswas performed on twenty Gbanded metaphase
cellsat passagey.

Table 1. Sequence variatiofsund in COL1A1 and
COL1AZ2 gene.

COL1A1 NM_000088

No. Nucleotide Genotype dbSNP

1 intron 2 deletion/CTGGGGCCTGGGGCCTGGG homozygous

2 intron 2 €.29920C>G homozygous rs2256835
3 intron 7 c.588+33T>C, heterozygous rs35231764
4 intron 11 C.804+62A>G, homozygous rs2075554
5 intron 11 c.804+80A>C homozygous rs2075555
6 intron 12 c.85914T7T>G heterozygous rs17639446
7 intron 15 c.1002+52A>G heterozygous rs2141279
8 intron 15 c.1002+77A>G heterozygous rs2734281
9 intron 20 c.135412G>A heterozygous rs72648337

=
o

intron 21 C.1461+27G>A

intron 24 c.166931T>C

intron 30 c.2028+39C>T

exon 33 c.2298T>C (ACT>ACC), T766T
intron 36 €.256018C>G

intron 39 €.283033C>G

intron 44 c.3261+31T>C

homozygous rs2253369

=
[EEN

homozygous rs1007086

=
N

homozygous rs2857396

=
w

synonymous homozygous rs2734272

=
AN

homozygous rs2075559

=
ol

homozygous rs2586489

=
(0))

homozygous rs2586488

COL1A2 NM_ 000089

No. Nucleotide Genotype dbSNP

1 exon 6 c.246T>C (GAT>GAC), D82D synonymous heterozygous rs1800222
2 intron18 €.936+14C>T heterozygous rs42518

3 intron18 Cc.93723C>T heterozygous rs42519

4 exon 25 c.1446A>C (CCA>CCC), P482P synonymous heterozygous rs412777
5 exon 28 €.1645C>G (CCT>G®bY#9A missense homozygous rs42524

6 exon 49 €.3340G>A (GGA>AGEN 114X nonsense heterozygous

To addressthe need for a centralized human IPSCcell deposit and
distribution source, ATCChas created the ATCCIPS Cell Repository,
which continues! 4 # #&<nof making relevant models of healthy
and diseased human tissues accessibleto biomedical researchers
worldwide. To begin populating the repository, the ATCC has
establishedan integration-free reprogramming processand supply of
donated tissues All iPSdines, suchasthe one presented here, will be
fully characterized, rigorously 1 # 0 &nd accompanied by donor
medicalhistory.

The ATCC welcomes colleagues in pluripotent cell biology to
contribute IPSdinesto the repository, and to contact ATCGCscientists
to join the discussionthat will lead to the establishment of a new
paradigmfor sharingthese important biologicalresearchtools.
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