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Fig.1 Schematic diagram of gene editing in beef cattle mediated by freeze-dried sperm
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DAL 4 08 i A, A4S i AR TR B L o oo R 356 DR AU AR R B rb A 0, R4S e A S PR R T
PEoRS ) L 38 5 ICSTE iU i, AT A8 S o i) 6 R 6 B 2 R A7 IR B RS A, D 855 3 o = IR PE B L 5=
PO 750 PR 2R B S5 T 7 R AR U R T X O T A AR R oK
4.2 HRHEEER

YR Y R G i e R R R RO T SSC s s B AR A EE R AR M R . B R TS T =
G R AT DA PRI SSC sl e BE AR W BT m B 1 . 158 RS 72 TARIUS A 3 98 VR T 1 (R A7
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The Potential and Prospects of Gene Editing Mediated by
Freeze-Dried Sperm in Cattle Breeding

HAT Chao,ZHANG Xinyi, SONG Lishuang, LIU Xuefei, BAI Chunling,
SU Guanghua, LT Guangpeng, YANG Lei
(State Key Laboratory of Reproductive Regulation and Breeding of Grassland Livestock,
School of Life Sciences, Inner Mongolia University, Hohhot 010070, China)

Abstract: Gene-editing technology has demonstrated great potential in beef cattle breeding; how-
ever, sperm-level gene editing remains technically challenging, as current approaches are largely limited
to the modification of spermatogonial stem cells and do not allow efficient direct editing of mature sperm.
Freeze-dried sperm technology represents an effective strategy for genetic resource preservation, offer-
ing advantages such as long-term storage and convenient transportation. If gene editing mediated by
freeze-dried sperm could be realized, it would substantially enhance breeding efficiency and shorten
breeding cycles. The review systematically summarizes the research progress and applications of freeze-
dried sperm and gene-editing technologies in animal breeding, proposes a potential pathway for freeze-
dried sperm-mediated gene editing, and evaluates its application prospects and breeding value in beef
cattle, aiming to provide new insights and technical references for molecular breeding strategies.

Key words: freeze-dried sperm; gene editing; beef cattle breeding; spermatogonial stem cell;

breeding efficiency



