Derivation and characterization of induced pluripotent stem cells lines with
Inactivation of the beta-2-microblogulin gene by CRISPR/Cas9 genome editing
M. Bogomiakova, P. Bobrovsky, Y. Zhukova, V. Lazarev, M. Lagarkova

Federal Research and Clinical Center of Physical-Chemical Medicine of Federal Medical Biological Agency, Moscow, Russia

Introduction E-mail: margbog@rcpcm.org

The main cause of tissue rejection during transplantation is the mismatch of HLA “ . . .
. . . . HLA | proteins form heterodimers that consist
haplotypes between donor and recipient. The discovery of induced pluripotent r ’.E
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stem cells (IPSC) likewise the development of targeted differentiation protocols of_a polymorphlc heavy o chain gnd a_llght bz

. . . microglobulin (b2m) chain. The inactivation of

opens up broad prospects for the progress In regenerative medicine. b2m in iPSC leads to shortage of HLA |
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expensive, and requires the characterization and the quality control of eac allogeneic CD8* T cells. It should be noted that
reprogrammed cell line. One possible solution iIs a creation of universally

. . . . . . _ Schematic cells that do not carry the HLA class |
compatible characterized IPS cell lines that will be suitable for transplantation to  (eyresentation of molecules on their surface may become

any patient. HLA-I molecule targets for NK cells.
Generation of the b2m knockout iPS cell lines HLA-ABC and b2m are absent on the cell surface of the b2m--iPSCs and
b2m knockout iPS cell lines were established by CRISP/Cas9- their differentiated derivatives
mediated genome editing using transfection of pSpCas9(BB)- T T
2A-GFP plasmid containing Cas9 and guide RNA followed by KO HO7 |

KOHO7 ' Flow cytometry analyses revealed that
surface b2m and HLA | were not
| expressed on KO IPSC and their
| derivatives.

GFP-based cell sorting. Selected clones were analysed by
PCR analysis and seguencing.
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— The b2m~iPS cell lines express pluripotency markers
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b2m locus — 17 bp deletion The genetic manipulation and the
HQO/ GAGATGTCTCGCTCCGTEGC-————— oo CTCTCTCTTTCTGGCCTGGAG

disruption of HLA | expression did not
affect pluripotency characteristics.
All clones exhibit a normal caryotype,
and retains their self-renewal capacity,
genomic stability and pluripotency.
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Resistance of the the b2m~” iPSC-derivatives to
alloreactive CD8* T cell-mediated killing in vitro

b2m KO IPS cells are able to form embryoid bodies and

Immunogenicity of KO cell lines was tested according to standard immunoloqgical . . . . .
: ¢ ) J to differentiate into all three germ layers derivatives

protocols. Differentiated IPSC derivatives were resistant to allogenic CD8* T cell-

mediated killing in vitro in comparison with allogeneic fibroblasts of a healthy DAP| CK13 DAPI CD31 DAP| AFP
donor. Similar cytotoxic tests will be conducted in co-cultivation with NK cells.
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erythrocytes CD28 antibodies =™ beta-2-microglobulin gene were generated by CRISPR/Cas9
18h co-culture with i ¥ ‘%\/aﬂon through genome_ edltmg teChr_]OIO_gy' _ _ _ _ _
| DH-test - CD105* fibroblast- - = Q« magnetic particles | These lines and their differentiated fibroblast-like derivatives
ke IPSC- " activated do not express cell surface b2m and HLA-I molecules.
derivatives CD8*T lymphocytes The genetic manipulations and the disruption of HLA-I
'sogenic for FD expression did not affect the main pluripotency characteristics
allogenic for Fi of obtained cell lines.
and HOAbZ2mG6 . . L : .
o CD105" fibroblast-like derivatives of the IPSCs with b2m gene
o knockout demonstrated increased resistance to allogeneic
° . OD cell mix— OD T cells — OD low control + N\
= 30 cytotoxicity = | 100 CD8* T Iymphpcytes n V|t_ro. |
S (OD high control- OD low control) Further genetic modifications are necessary to avoid NK cell
X & 0<0.01 recognition and lysis. Such modified IPS cell lines can serve
S 1o. *k *k as prototypes of “universal® cell line with reduced
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