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CRISPR-Cas9 + HDR template Base editing Prime editing
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The first two blastomeres contribute unequally  (Cel|
to the human embryo

Sergi Junyent,’-” Maciej Meglicki,”” Roman Vetter,”> Rachel Mandelbaum,® Catherine King,” Ekta M. Patel,’

Lisa lIwamoto-Stohl,” Clare Reynell," Dong-Yuan Chen,' Patrizia Rubino,® Nabil Arrach,® Richard J. Paulson,®
Dagmar Iber,”> and Magdalena Zernicka-Goetz'-2.8.

Division of Biology and Biological Engineering, California Institute of Technology, Pasadena, CA 91125, USA

2Department of Physiology, Development and Neuroscience, University of Cambridge, Cambridge CB2 3EG, UK

3Division of Reproductive Endocrinology and Infertility, Department of Obstetrics and Gynecology, University of Southemn California, Los

- Junvent S, et al., Cell 2024

Junyent S, et al., Cell 2024

11



E MEHIREY M I DiRR : 25liaRAEIIRS 5 DHLT 4

E MIRAIRDIRFT DS
rer2flRBEAD2D DEIEKIL ., RO FAFZAIRT D
TED SAMAIFICTEEIS]

12



13

XHOAE

NR

o

=

1J

=X

iC BR
W E -
L i
Y &
S 3
IE &
(gp]



ENZIRINT ) ATREICL DR

FE5H Tt

R HEEH HEF EOBE, X HRHE He
roapy | ERESOT/LRR | e FRERIE | BARCHESEORT L ERAIT 0 oA ICBRIEEIER, SHE 2017.8
BERHFAD | | o WS | THM. RESCY/ LERT 52 & & BEENEILORIE Nature
BEH DS
AFR
7o | A DRREOBRCET | oo NGEE | SRECEEHERTSENCRRLTLAEET OCTHZASET, B [ 201710
Dy | BREFHR ST | BEOREC S HERERR Nature
o
janverk | ESERESRT/ LRR | [£ys) SFRMFRIEE | CRISPR/Cas90 %'/ MBS OSEMEE Ril 2020.12
) Wy R RE L ERRRET +7 Z—ty FIIRIC & VindelE HIcH, REBHL <LORBATS Sh Cell
e
{:_FI,JR s 2021.6
T | B T ARE | tocr WEHIE | A7 8-y Mk BBELGLERFSETLES Proc Natl Acad
rOL, LT Proc Natl
FEFO®
e | - ErERE~0T/ LEE
KA - [MYH7] At - bz IS A - 2023.3
i | | rEoRR . FRERIE | #7%—4y Mk SBELELVERABETLES Natoss o
~ILF— - EARRAR R D F AR . - " 2wy o= . 2022.7
e | (7EAD4] MR | 4/ AREIHM L, TEADADWIEIRT Y R £ B 5 T EATRENL T
~LF— - & FRBE~DYT / LiRS o bl b2 - . = 2023.8
Ry - 2R (PLCZI) FRERE | #72—4y Mk SBELEVERABETLES s
x| s —IEEEBRIATE PSS HNANOGOEBMEM S Al LT, —B T, T
TSR ; NANOG, FARAE R W, BLET T BEHES ) LEED
e ™ | LnANOG] ¥4 SREHBL, B ETLERAR T, BRGAVEGLY / LEROR 2026
® “ SHERTHRTREL,
AT A | - & pEmECoOSEES | (o0 FRMERIE | € MR RBIE TS EER A RS L CRIETE SREERMLE 2026
@ WOMERGIE L 7 / LENERRIT = bioRxiv

14




MEEITRIHESK] : EMES ) ARETEHEORE

Allele-Specific Chromosome Removal Cell
after Cas9 Cleavage in Human Embryos

Michael V. Zuccaro,#® Jia Xu,*® Carl Mitchell,? Diego Marin,®> Raymond Zimmerman,® Bhavini Rana,**

Everett Weinstein,” Rebeca T. King,” Katherine L. Palmerola,® Morgan E. Smith,” Stephen H. Tsang,?° Robin Goland,’
Maria Jasin,” Rogerio Lobo, Nathan Treff,? and Dieter Egli'-2.5-9"

'Department of Pediatrics and Naomi Berrie Diabetes Center, Columbia University, New York, NY 10032, USA

2Columbia University Stem Cell Initiative, New York, NY 10032, USA

3Genomic Prediction Inc., North Brunswick, NJ 08902, USA

4Department of Molecular Biosciences, Rutgers, The State University of New Jersey, New Brunswick, NJ 08854, USA

SDepartment of Obstetrics and Gynecology, Columbia University, New York, NY 10032, USA

8Departments of Ophthalmology, Pathology & Cell Biology, Columbia University. New York, NY, 10032, USA

"Developmental Biclogy Program, Memorial Sloan Kettering Cancer Center, New York, NY, 10065, USA

Zuccaro MV, et al., Cell 2020

Zuccaro MV, et al., Cell 2020 15
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Delayed indel formation after Cas9 cleavage promotes mosaicism and
aneuploidy in human embryos bioRyiv

Robles A, Sung J, Jerabek S, Talukdar J, Marin D, Xu J, Treff N, Egli D. (May
10, 2025)
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Delayed indel formation after Cas9 cleavage promotes mosaicism and
aneuploidy in human embryos bioRyiv

Robles A, Sung J, Jerabek S, Talukdar J, Marin D, Xu J, Treff N, Egli D. (May
10, 2025)
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“Base editing reveals an essential role for NANOG in human embryogenesis”

Kathy K. Niakan. (June 25, 2026) HEEN
NEWs |25 e 202 -EMIFAIRCEWT, S5 F NANOG NEDLICZ RE I A aR
‘Edited’ human embrvos reveal EEE (IEJFAK) FRICRI S 9 D02, HEBEHIICARGELITAAST,
secrets of our develogment —and -HESRDCRISPR/Cas9 TIEDNAZ IR A IS EMRFRE P AR
fuel ethical debate RENEELRDID. PTIIEERE (ABE8e) ZHRILVL,
searchers say. ﬁﬁ%

By Heidi Ledford
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“Efficient base editing and development in human embryos without
chromosomal alterations”

A=

Dieter Egli. (June 1, 2026) - DNAZAREHN DR\ T Z ARBEIREN EMETIIREIER
L e eding mAdevsopmenti umanembes BHVEIEETUR , EEHE(EF (3. PCSK9, HBG1/HBG2,
b l 0 RX lv without chromosomal alterations
Stepan Jerabek"2, Jimin Kim®, Julie Sung?, Chanju Jung3, Marcos luri Roos Kulmann®s, ﬁﬁi
IREREAIY ST B TIREDE, THAVERNAIRRS,

Xu', Gue-Ho Hwang'?, Jia Xu'!, Diego Marin'12, Jae-Sun Woo’, Sangsu Bag313.14
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