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Research progress on seed cells for cultured meat

GUO Renpeng'* ,LIU Zheng' ,JIANG Yuxuan', CHEN Xinyi' ,ZHENG Yu',
DING Shijie®, LI Chunbao',ZHOU Guanghong'

(1. College of Food Science and Technology/State Key Laboratory of Meat Quality Control and Cultured Meat Development,
Nanjing Agricultural University, Nanjing 211800, China;2. Joes Future Food Technology Co.,Ltd.,Nanjing 211225, China)

Abstract : Cultured meat is a technology that produces meat using edible animal cells, representing a cutting-edge direction in the
field of new quality protein. Seed cells serve as the fundamental starting material for the industrialization of cultured meat,and their
efficient isolation, large-scale expansion, safety and stability directly determine production costs and product quality. However,
primary seed cells commonly suffer from cellular senescence and stemness decline during long-term passaging,and struggle to adapt
to serum-free suspension conditions ,which has become the key bottleneck restricting the industrial production of cultured meat. This
paper reviewed the sources and classification of seed cells, and summarized the research progress and technical challenges in key
aspects including efficient isolation strategies,long-term in vitro expansion,serum-free suspension culture, differentiation regulation,
three-dimensional tissue construction,and quality and safety assessment. To meet the demand for large-scale production of cultured
meat, this paper defines the quality standards that seed cells should meet, and proposes to construct a systematic technical scheme
covering cell preparation, expansion and evaluation through performance optimization, process improvement and quality control
upgrading, aiming to accelerate the industrialization process of cultured meat in China.
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Fig.1 Technical flowchart of seed cell preparation, expansion and evaluation for cultured meat industrialization
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Table 1 Overview of long-term passaging cell lines for cultured meat
L [ eSS % FRAHE 5%k
Species  Cell type/cell line Establishment method Key characteristics Reference
4 MUAT4IY/iBSCs TERT/CDK4 33235 TR MBI (R L
Cattle  Muscle stem cells/iBSCs Co-expression of TERT/CDK4 Capable of long-term proliferation while retaining myogenic differentiation [31]
potential
Jikaed 2l Ak ik KW SR I R A ), © SR M Rt o
Fibroblasts Spontaneous immortalization Stable proliferative capacity acquired after long-term expansion; serum- [32]
free suspension culture has been achieved
® o NMATHNR CRISPR/Cas9 Atk CDKN24/pl6 AR SR, D Ry S Rk Z
Pig  Muscle stem cells CRISPR/ Cas9-mediated Capable of stable long-term passaging ; serum-free expansion and myogenic [15]
knockout of CDKN24/p16 differentiation systems have been established
ALIRFEAR A/ PM166 TERT/CDK4 $:33% Al R E (R, DR L SRR R
Myogenic cell line/ PM166 Co-expression of TERT/CDK4 Capable of stable long-term passaging ; serum-free expansion and myogenic [8]

differentiation systems have heen established
HURACRAEIE 100%  RT7E—Se R0 = 4P R th A, B 2 TR L8
R LR

Adipogenic efficiency approaches 100% ; capable of differentiation in two- [33]

IR AT T4/ FaT Ty

Mesenchymal stem cells/FaTTy

Spontaneous immortalization

dimensional and three-dimensional systems; a serum-free adipogenic
differentiation system has been established

KSR e A ), C S ML i o

Stable proliferative capacity acquired after long-term expansion; serum- [7]

W IR AR

Chicken  Embryonic fibroblasts

Spontaneous immortalization

free suspension culture has been achieved

AL RIAEAR, LA LA

Capable of long-term passaging while retaining myogenic differentiation [27]

Spontaneous immortalization

i R AEEILIA THRER/EMS

Fish ~ Brown-marbled grouper muscle stem cell
line/EfMS
ATEHILA TR/ RTMS

Rainhow trout muscle stem cell line/RTMS

and adipogenic transdifferentiation potential
RTMS A[4ERpLIRAE 7 ERE ST % 56 18, RTADS T4k 3 MR 43k
EHU A

Spontaneous immortalization

JET A5 T 4R %/ RTADS RTMS maintains myogenic differentiation potential up to passage 56, while [34)
Adipose-derived stem cell line/RTADS RTADS maintains adipogenic differentiation potential up to passage 34
KOV SL A A0M 2/ SsMCs R ek HATRERT AR i

Atlantic salmon continuous muscle cell Spontaneous immortalization Exhibits stable proliferation, myogenic differentiation, and adipogenic [35]

line/SsMCs
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Fig. 2 Schematic diagram of the isolation and purification strategy for muscle stem cells
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Fig.3 The quality standards of seed cells that meet the requirements for large-scale production of cultured meat
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