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CRISPR/Cas9 F 4 v] LLE N = [ A% K 90 h 2w B0 R AR A7 s, H H BT BORIEAFAE BN . IR P e i v A
(7 Y8 T A AR AE Tr) e 2 A AR S 1 e N R R i 2 i /T, w4, B A3t
FENFEARA N FRRR K A= 5 A0 0 o 2E AT 3k DX i A B PO S R 78 2 W B B BRI — RO HOR
FHEWT TR AFREAT [l 5 e B

KHEIR . AKMAG ¢ JEN Y% ; CRISPR/Cas9 ; —J5 k%24 O

RESES : Q255 Q3 XHERFRERS : A

Open the secret door of gene study in human embryos

LIANG Pu-Ping, HUANG Jun-Jiu*
(Key Laboratory of Gene Engineering of the Ministry of Education and Guangdong Province Key Laboratory of
Reproductive Medicine, School of Life Sciences, Sun Yat-sen University, Guangzhou 510006, China)

Abstract: The success of human genome sequencing uncovered the blueprint of our lives. However, how to
annotate and utilize this genomic information becomes a central issue for the scientists all over the world. Thanks to
the rapid development of gene editing technology, including zinc finger nuclease (ZFN), transcription activator-like
effector nuclease (TALEN), and clustered regularly interspaced short palindromic repeat (CRISPR)/CRISPR-
associated 9 (Cas9) system, the functional study on human genome has made great progress in recent years. Among
them, CRISPR/Cas9 system is the most widely used genome editing tool that has been applied in a variety of
species for ever since its debut, due to its simplicity, high efficiency and low cost. These advantages enable
CRISPR/Cas9 system to be the most promising technology that helps to understand gene function thoroughly and
wipe out genetic disease completely. Scientists have already tried to use CRISPR/Cas9 for studying the regulation
mechanism of embryo development by genome editing, such as successfully correcting disease mutations in animal
zygotes. However, human embryo development, as revealed by extensive studies, is quite different from animal
models. In addition, thousands of human genetic diseases caused by single gene mutation cannot be cured at
present. Therefore, we aim to explore the feasibility of studying human early embryo development and correcting
disease mutations via CRISPR/Cas9-mediated gene editing in human zygotes. To achieve this aim, we chose
nonviable tripronuclear zygotes as the research model and tried to study the editing efficiency and technical risks of
correcting P-thalassemia disease mutation, which is widely distributed among people in South China area. Our

results showed that CRISPR/Cas9 can edit mutant gene efficiently in human tripronuclear zygotes. However,
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notable off-target cleavages of Cas9 have also been observed. In addition, we found that gene-edited embryos are

mosaic and the efficiency of homology-directed repair is low. Our work promoted the convening of international

summit on Human Gene-Editing. During the meeting, scientists around the world reached a consensus that basic

research on gene editing is extremely important for editing genetic sequences in human somatic cells, embryos and

germ cells. Herein, we reviewed this worldwide-concerned science event.

Key words: human embryo; gene editing; CRISPR/Cas9; tripronuclear zygotes
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