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Abstract

For efficient production of cultured meat, chicken breast muscle cells and chicken leg muscle cells
were proliferated and differentiated using medium with various serums, and proliferation and
differentiation ability were analyzed. Chicken breast muscle cells and chicken leg muscle cells were
cultured with serum-free medium (NC), medium with 20% FBS (C), medium with 10% chicken
serum (CS) and 5% horse serum (HS) (T1), medium with 10% CS (T2), medium with 5% HS (T3).
Using the immunofluorescence staining, Pax7 and nuclei were stained in chicken breast muscle cells
and chicken leg muscle cells to confirm that they were muscle satellite cells. As a result of cell
counting, both cells cultured in T1 medium proliferated the most. Chicken breast muscle cells and
chicken leg muscle cells were subcultured from passage 1 to passage 6 using T1 medium. In both
cells, viability and number of live cells decreased with increasing passage, but chicken leg muscle
cells had higher viability and number of live cells than chicken breast muscle cells in all passages.
Cells were differentiated using differentiation medium containing 10% chicken serum and 5% horse
serum for each passage. It was confirmed that the differentiation ability of chicken leg muscle cells
was more maintained as passage increased than chicken breast muscle cells. Therefore, it is
considered that the results of chicken cells will become the basic data for the development of cultured
meat.
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20131, Mosa Meat 7|4 O& I8} 29| ulie} ]117] WA} w501l o] 2, 54 719 7|o]
171, 437], HA 17, ke 5 TRt vl AlEE 7istal Itk Choudhury ef al., 2020).
S50 ot A AlA 8+ AA A7 STl wet wlEA S7FE 2 0R diEY, & 1]
AHE E0)7] Slsl] AlRKE o 7] Ao R FEY &5 Qo] & AlER Alx 7hsSt vl
7io] thFElaL QItK(Post, 2012). HIJS Fopt HiFE WA bl oA, YgHE, siuth, o
& A7RE, AHQl, S, G, B7] 5 o] 571olA A= |st vk Aol EhlehA| X1gE| 1
QJth(Faustman et al., 2020).

7Hs e A &7 APOlA <F 329 19] HRES AAskL gloH, 11 F il AlA
=51 A2 29% oVdZ AFAISIAL AtkBelova et dl., 2012). Z AIAHCE 557 AH[FOAE HIL
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717F 22 7105 7T QLo Etotal vioks: AR 3t & Al Al m|ESk ot
(Liu ef al., 1999; Whitton et al., 2021).

T2} 7|A oA HAEE IS AR 250 HET 3, o] TolHK(Yin er al,
2013). A= A AdEiolAeE F A=o] EA31E 4= gloH, B4k I AlxEe $42
B9l ZoMEE WHEH R F7AE 4= Qltt. EE £3HE B9l doMEE AR FEtEo] Lt
TARFOHEES BT 4 Slom, ZolEe AT SR A E 4= T 4= JIthLim
and Son, 2019; Post, 2012). BRE AR 913t thfet Al {8 SollA &5 M7 7F8 &t
o1 FH3 AR UEHTHPost, 2012). E7IME Follil= 45 SVIMEE ALt wiolE7 Al
Z, FeRtsE7INE, AR AAE7IAE Sl lom SEet #3582 7ML AR A5
Al 8 24 P4 ofF= obF] H1HA] htthKadim er al., 2015).

RS2 S0, diet viE, EXCL & B, S40% QI 5254 T Rt |94, 244,
HAZ EAE g3lst 4 = AA#S 7HX] 2 QltkBhat et al., 2011; Bryant and Sanctorum, 2021).
HRE0] W2 Aol Etotal UREARl HH o2 Aatsl= &R0l vls| APt £7] diiEo]
2R 287} HA] FSRaL AEK(Choi, 2019). HiSS2] BAFZIE R57] Sl SR Bl
FBEE =0l Ao] Aotk Al v 71&E ARESto] ol RAoIA AlZE wikeld
o 208}714] F-4l510 o} AL 0] AR E B2 J9] THRE = & UtHMizuno er al., 2010).
TehA] &2 08 Hjokeg AFol7] flsf Al Al &3 ARRS TEA717] IR A7 2.
sht}. @3S B33 vl AR ABEat SAlof Bag ARl S22 A AR 52 TR
2351 Qlo] kst Al 830 EaFAoltHHo ef al., 2021; O’Flaherty ef al., 2020). T3t YL
A5l S5 AY4re] Zhugt FAkEolH, Ali wijokollA B3AR B AMEThBhat ef al., 2019;
Kolkmann, 2020). YukE o2 A|E Z4] TAo]A] 10~20%, 53} 0] 0.52%2 ARREch vjoks:
Ak 913t Hl-89] B Fto] EAgof| ARBE|L Q7] wiZoll HiEe] At ©7E W] Sl
39| Mol F8sith

A 2 Aol T&2Q1 Bis A4k f18 B7s 5 Aot Hrhe I Al Bkl
7P A3t Wik @S AAStL 5 45 AR S 2310 e ERlste, ¥ I8 AEE
Bk AJAto] ARESE] 913t 712491 dlolEE Aldith

1|, X2 2 diH

HE
44 =53 Be) /Kt el 2RaAo Ry 28RS Lelslo] A8 T 5t
L YL SR SEUTRANATIS) 591 oh AHSHHHIACUC No. CBNUA-1477-2002)

i BHXIOfl R7IE

charet B0l U Sk ZRALES) Hekel 28AIEe] 34 S wTs] Sslel e
=2] &2 ujz]Q] Negative Control(NC), 20% FBSE 7|3t Control(C), 10% Chicken Serum(CS;
16110082, Gibco, New Zealand)Z} 5% Horse Serum(HS; 26050088, Gibco, New Zealand)2 7|5t
(T, 10% CSS 718 WIA(T2), 5% HSE 7Het WiA(T3)E ulslel ALES derslsict
(Table 1).

B4 & At
MES 2P S8l Eekilos FRRt ERAds =9

ol

o 2R 9 89(C2124, Sigma-
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Table 1. The type of serum added to the medium in experimental group and the treatment group

(Cor(ljtrol) (Negatixlficcontrol) T 12 e
FBS 20%
Chicken serum 10% 10%
Horse serum 5% 5%
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Aldrich)2 5 mg/mLo] E2Rl 8AS SR 0.5% S 51| ARSI E2kl 7183tE Fish
2F L7 2%} HE | M opIEARS 7I8Iit) AlRE E2H 8t S=tAT] #53t F, 37C
o QlstHlofelof Al 16417t FA|SHAT. Aglof ARgsH] Ao 7/ -GS AATE &, SetA
x phosphate buffered saline(PBS; Cytiva HyClone™, UT, USAYS A}&3}0] 23] A& 01'04 /}:,_T%Joﬂ AF
23190t} A ZA1L 918k HjA|(Growth Medium; GMy= DMEM HJ|(11995-065, Gibco, USA)C]
1% penicillin-streptomycin-amphotericin B(PSA; 17-745E, Lonza, USA)2} 48] AAo 24| tiokst
AL A7Iolo] ARSI HTable 1). E3H&Q] A& Z41 2 A2 23] basic fibroblast growth
factor(bFGF; Gibco, USAYS ZF BT71 0.05% HEE Z2tAT0)] A7kt 87k ZSAIEe
ghe] LQAEL 1,800 celly/em®®] WEE ZepATo] B=slglowm, 37T, 5% CO, lsHolEld]
A 647t vttt

715 SEAIES} Hohe] ISAI1EL] Ao T 4] 582 vlashy] s o]He] Alx
4 AoIA 71 Aol £UH HiRIE Adste] F AIZS EifelTh Aduige A Sk
3 Y &4 X E AAT T EFA(25300062, Gibeo, Canada)S H7F5HSIth 37T QltHo]Elof|A]
3R WAst] EFATCA AZE Hojd &, PBSO| FBSE 2% 37foto] AX3 trypsin
neutralizing solution(TNS)& #7}50] £35}519tt 350 x g9 £ & SEZF FAEZ5Ho] A&yt &
Flokict.

AZE B5}217]7] 98] nhEE] 2 (354234, Coming, VA, USA)E T &5t EetAdS Zu|gch o}
EejAe AP 1 x PBSS} 1200 vl SjAfstel vhEld 78 Boie Azslelch. AH vhee)
A 79 GHS EFAT0 EF3 F, 37T AFHlolE oA 4A7H FA|SIGIT. Adof ARES}
ol 79 SR AAT T, BAATE | « PBSE AMG3Ho] 23] AFato] Ao] AgSHALE. Bt
TEAIEE 1,800 cellyen’®] W ZapAdo] BE619]0m, 9bA Al&dt S4lo] ARgH HiXIE o}&-
3f| 37C, 5% CO, SIFH|o]EIoA 647t HiFsL Eslof AR5 HiR|(differentiation medium; DM)=
DMEMO] 2% FBSS} 1% PSAZ: H715te] A5H3E 6202F 24417 Sk T8} sirke] -84
oA F4] HiKE AART & 23} HiKE Htole] B31E A=sigint

M= A

RS EYAL o83 Zehaol oI TNSS o}83) ZSpIsich el ¥ 8ol
(T8154, Sigma, UK)2.2 WG 3 cell counter(Countess”™ cell FL automated cell counter, Invitrogen,
MA, USAYE AHSto] AL 48 Aesisict

(o2 f=r bl
=

o2
>

E o |
g ZEAZE 96-well ZH0)EO] 1,800 cells/em??] W& B33} 37T, 37C, 5% CO, A7)

oJEfo A 47t HiFSIATE. HiFAS ARt & AEE 1 x BPSE AJH3}AL 2% TR EL 5=
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(GeneAll, Korea)= 37C QI5fH]o]Elo|A] 4587t A2]olrt. | x PBSE A&t &, Ali2E éz_%Oﬂ 1
0.1% Triton-X(Sigma-Aldrich, MO, USA)Z 2087t A2lsl3itt. 1 &, A|2E 2% A 83 &
(Bovine Serum Albumin, BSA; Roche, IN, USA)T} SHA] AL20]4 3057t BFA]5}1, 1 x PBSZ 29.]
A2}t o] % Paired box 7(PAX7) FA(1:100, PAS-68506, Invitrogen)2} T 4TollA HhA 1S
AlZAT} 1 x PBSE 23] N&3t &, NZE goat anti-rabbit IgG cross-adsorbed 2Z} gA](1:1000,
A21121, Invitrogen)@} $HA] A-20f|A] 2417} B0t UESA|Z T uFA|ERO 2 Hoechst(H3570, Invitrogen)
05 2EZF HRSAIRY. B 5 A9 WA A2 EVOS-5000 Fotdv]E S S0l TSI

_4

-

n. Za2f 3 u3

5 ISMES B4 ME
gm~E TN E(Fig. )9+ grhe] TLAE(Fig. 2)S 37C, 5% CO, QUHo|E|oA] tikst &4
= A7IRE HiAl 2 67 B FSHAT. ©]F Cell counterS 18519} AolYl= A 45 S75HAH
(Fig. 3). 10% tryptose phosphate broth THAl B B3-S 2715t HiA| 2 QM7 H|ZE] ZSAZE vids}

m

Fig. 1. Proliferation of cultured chicken breast cells from day 1 to day 6 (40 X magnification).
(A) Control (Medium with FBS 20%), (B) Negative control (NC; medium without serum), (C) T1
(Medium with chicken serum 10%, horse serum 5%), (D) T2 (Medium with chicken serum 10%),
(E) T3 (Medium with horse serum 5%).

mn

n

Fig. 2. Proliferation of cultured chicken leg cells from day 1 to day 6 (40 x magnification). (A)
Control (Medium with FBS 20%), (B) Negative control (NC; medium without serum), (C) T1
(Medium with chicken serum 10%, horse serum 5%), (D) T2 (Medium with chicken serum 10%),
(E) T3 (Medium with horse serum 5%).
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o

o, &5 A7 o B2A skl BEstitks A7 2i7E e (Choi e al., 2022), B
713t wiA| 7} Wote] wiobA| e} FAE FA EXIIGThe A AT ATK Verger, 1979).
28 Alxe} grie] 28 AE BE 10% CS9} 5% HSE Hio] A7kt AdolA 71

AZE 25 4 Aok

ox!
tlo

b=} E\Sll uek xQ
o

rlo

LEEREEE
W B TRARS} Bk TRARE Pax? YISk Hoechst ALt} HFY QNS

SFACHFig. 4). Pax72 PPIHIZE 2l Lo RAA Soldor das:s k=, T2 HAE
oAM= WA Leale ef al, 2000). Hoechst Hi= M2 DNAS FAsto] 32 SISkt ARE-

30 4

ECB
25 1 oCL

20 4

Number of live cells (x10%)

C NC T1 T2 T3

Fig. 3. Cell counting of chicken breast (CB) muscle cells and chicken leg (CL) muscle cells cultured
for 6 days. C (Control; Medium with FBS 20%), NC (Negative control; Medium without serum),
T1 (Medium with chicken serum 10%, horse serum 5%), T2 (Medium with chicken serum 10%),
T3 (Medium with horse serum 5%).

Merged Pax7 Hoechst

Fig. 4. Representative immunofluorescence microscopy image of the nuclei and pax7 of satellite
cell from chicken breast muscle cells and chicken leg muscle cells after confluent of proliferation
on day 6 (100 x magnification).
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o

= 71 Q7] Y= FZA o]tk Bucevicius ef al., 2018). Hoechst GA1S E3J| AL DNAS GA5|
S OIS, Pax7 G Sl 25 SPIAIEAS SISkt

5 Z=MES| AHCHES

H7Is IS 2 Hrhe] SRS Passage 15-E] Passage 671A] Ala ol Al (Fig. 5) AlZ
of A&} HolSl= A9 +5 S7sIithFig. 6). M ARolAM 54 59 420l 3Ud 10%
CSe} 5% HSE 3713t viRE A gste] Aol whe 4] 528 dRlslr| 913t v = AM&st
et AF A, AR APLEE Ao YEET} AolQls ALY 471 A& 07 AT

£ AS RIS HE passageol Al HTH] SAIES] BEE&T AolSl= AR 47t BV
TEA|IZET A e

-
=

Pisaage 3

m

Passage 1

Paviage )

Fig. 5. Proliferation of cultured chicken breast muscle cells and chicken leg breast muscle cells from
day 1 to day 6 (40 x magnification). (A), (B), (C) Microscopy images showing the proliferation of
chicken breast muscle cells from day 1 to day 6 from passage 1, 3, 5. (D), (E), (F) Microscopy images
showing the proliferation of chicken leg muscle cells from day 1 to day 6 from passage 1, 3, 5.
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Fig. 6. Viability and cell counting of chicken muscle cells from passage 1 to passage 6. (A) Graph
of viability of chicken breast muscle cells and chicken leg muscle cells from passage 1 to passage
6. (B) Number of live cells of chicken breast muscle cells and chicken leg muscle cells from
passage 1 to passage 6.
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Fig. 7. Differentiation of cultured chicken breast muscle cells and chicken leg muscle cells from
day 1 to day 6 (40 x magnification). (A), (B), (C) Microscopy images showing the differentiation
of chicken breast muscle cells from day 1 to day 6 from passage 1, 3, 5. (D), (E), (F) Microscopy
images showing the differentiation of chicken leg muscle cells from day 1 to day 6 from passage
1, 3, 5.

[—

S 2RMEO| 23}

Sk A} Hrte] 2RAES Boh HXS ol§dle] 6AFA BT Fig. 7). Ak
%% AYP4S AE2] $o¥52lo] Wolx o} o|olAA) ke AL HRINAAT, Sefel 28
A7 Bk S8 AmETh 25} Seo] o od) 947t 1 AS I 4 ik

V. o

o ISAIEE oot @3 7R uiAlol wigste] 4] 582 Hlwgt 23, DMEMO] 10%
o @A 5% F @S 7R WiA(TH7F 7P $4] 58o] Folwth Tl HixE ol8sto B7is
CTEAESL FrtE] ZSH|EE passage 145-E] passage 67FA] Atfuifsto] Al AEET} Aol
Al £5 S43 A3k, grig] 45 A2t 97K &5 AR 34 5o Holth Passage
156 passage 67FA] AluiRet G715 o5 Aot Hoie] 48 ARE EolololS o, "ohe] &%
AlZ7t H71s SSAIRET 235} 580] o o8 SAEA oj2fdt I+ ks o LSAEE
B RS AAtol] AR&sl] 9igt 71249l HlolEeE AlsE Aolth

V. Al A}
o] iz AP AT Lo A=xAd7ATE] A|9S ol +3E AFANo.

2020RIGIAI006498), & ATHL 5S4 BR| Ao U E/14718m7190) 187t
A41871 &R0 AL ot ATEIE(321028-5).
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