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4y 2o BA: A Z ARV & VIS E FE kg Al B o] 2 Al v

EE

HRES Cell bundle (3SEB) 4
DD

Coated cell

FF '
Rapid proliferation L2 LS Celt bundle (S &)

Mass Myotube
Il JJ KK

AA...Normal cell

BB...1 day

CC...Extended cultivation

DD...Insufficient Cell bundle (yield | )
EE...Cell lysis in harsh environment
FF...Coated cell

GG...Biological recognition

HH...Cell-Cell interaction T Cell density T ECM T
II...Rapid proliferation
JJ...Mass-proliferated Cell bundle (yield 1)
KK...Mass Myotube

(57) Abstract: The present invention provides a method for preparing cultured meat and cultured meat prepared thereby, the method
comprising the steps of: coating the sutfaces of cells that can be used in cultured meat preparation, so as to form a nanofilm; culturing
the coated cells; inducing differentiation of the cultured cells; and allowing muscle tissues to be formed from the differentiated cells,
and increases cell proliferation and differentiation efficiency according to the increasing of cell protection effects and cell adhesion
strength, and thus enables the formation of an environment optimized for cultured meat preparation through mass-proliferation of cells.
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15 (288 A E EF(brilliant blue) FCF), FD&C

1t] 31 ¥l (indigotine)), A+ 3} E] EF, oL E (annatto), SFEA] O}, W B,

T

H

Al
el

%
, 2. YAl (monascin), 3}

FD&C (Food Drug & Cosmetics)
=

=
=2
10|

A
(3 2~ E Z1¥ (fast green) FCF), FD&C A A 405 (&2 2 = (allura red) AC),

FD&C &4 5% (E}ZE} X (tartazine)), FD&C &4 65 (“4 Al <&l 2 (sunset yellow)

sugar), ZFEFREEL, A 2l FpRl7RAL, S

H| E}-APE 8 7} 2 Bl W eI} e
Fh=

FCE), FD&C
7 & (turmeric), 2 ©]

q
[e]

DS
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(

[87]

et
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fite]
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[90]
[91]
[92]

[93]
[94]

[95]
[96]

[97]
[98]
[99]

Ao AAIE A%

Az 11 EFS AzE AXZWE SREF AZ

Lo veds Ax

1 mg/ml “55=9] 7] E4F =8 9(CHI, medium Mw, deacetylation = 75~85%,
Sigma-Aldrich) 2 1 mg/ml §5=9] 725 A AEZ2 0 ~ YEFS
T8 A (CMC, Mw = 250,000, Sigma-Aldrich)S 8] 3}31, IM HCl 2 NaOH=
AL-gato] 7 &N pHE 47 AT AbA Eefzvt AR 7| e &
Aol ¥, &£ehol = el R OHP )& CHI &<l 103 &<t H1a 7]+
ol eh g ARl kA kS A 8] A&l ol 24Dl water) 2 7] #-& F ¥
Al X SFATE ool A, FHsHE W VWS SAEHE W CMC & 9ol 10471k
A 5 FA 7w o = A 23513l o] 3ol A CHISF CMC Aol €]
A7 A Bz 2gol o8 71w Zo)] @ o] FF(BL) ol A4 ¥ AT o]
WAd FAE 3] HHEEke] ny) o] BLE -4 ¥ (CHI/ICMC) E 55 A =318l

12 7bw At v ved g Az

LbL £ %, 5 ¥ 7hil ¥h-3-& Z=]leto] g v it 25 AUk
1-Ethyl-3-(3-Dimethylaminopropyl) Carbodiimide hydrochloride (EDC, Mw = 191.71,
Dacjung)/N-hydroxysulfosuccinimide (NHS, Mw = 115.09, Sigma-Aldrich) $} 82
12} 7}ael] AR8-8S ok (CHI/CMC) 252 & I8 ¥ 7198 0.1 MEDC % 2.5
mM NHS7} 2355 2-(N-F. 2 & ) of| & A E24F 53 5(MES 959, Mw =
191X

o
v
o
%
[¢)]
3
0
>
g
@]
=
o
o
)
wn
=<
ofo
1&
=2
[\ @]
S
M
offt
&
it
r
-
0
S
2l
2
n e o
ofj
>

LU WA,

PBS Gibco® Life Technologies)2} g0l &=l @7} v vk-g H{-=
22F 7Vl E Y&l 1&F 77 s 7|3 = s
25,000, Sigma-Aldrich)ol| A 30%- & QF QlF o] A gt & Eo] 242
AlA ko], 7 A7 o34 v e d E(X-linked (CHI/CMC))& £+ 3k th

13 ks A=l Ak SR A

IX PBSE &v| & 3}9], 0.5 mg/mLe] &%= C-3] ZA] o} (C-PC) £ NS
Azetdoy 7haw 23 o3 yxdFo s I8 E 7|3 C-PC & 9ol A
12A]ZF &9t A Lol A o] 2kl 7 o A A7 o] Mkl C-PC7F E Foll
8] -9 (incorporation) ¥ =5 sFGlth B Fo] Az Fetol7t= 25 0.1
wivie 552 grol 2ol S| A| ATt C-v] ZA ol B 5 52 A 5H7] 93l

S oem 25 R AZ2E FE ol 4833t} 4°col A F=hl

LE5& AN A, Wl FS Al x=-8 Al EA] e 22 F(capped (CHI/CMC)/CPC)S

[Add 1] 7t2d3dE O34 Y=ZE 54 F7}

1-1. 7 A3 oA U e 3 E(Xolinked (CH/CMC) 2] FT-IR A~ F E & F-A1

SE] o] M3l A 9] A ¥F WU (FTIR; FT/IR-4700, Jasco, USA)S AF-&3Fo] 71l
Ao dEo] 4 HA 2 F7H AT FAS A, & 4 (a)l VER AT
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[100]  (CHI/CMC)¥ &9 FT-IR =3 E o]l 4] COC, COH % CNell 3 &3h= b
9 A7} 1400~1630 et ARl ol A T2 E 91 0, OH % NHell th gk 53 9] A%
3200~3500 cm! AFol ol A #EE AT} 7Fai Az E & (X-linked (CHI/CMC)) 2]
A9 87 A E L E(CH/CMO) Y] A3 E 8 i} §-AFEFA] 7F 32712 0=C(1680cm
1) 2 NH(1645cm 1) Ak 9] =1 7F 329 Z1E Bkl 7k A §ell &fsteo] ofn] =
Aol AR A& AT = AUt
[101] 1-2. 7Fn A Al e E E(X-linked (CHI/CMQC)) 2] AFM ©] 1] #] ¥4
[102] AFMS 2 H&9 JejE #3331 XElL 2 Gwyddion & E 9] o] & A}-&-5}o]
oW A & LA AT &= 4 (b)oll A HHERE BlEel Zrol, (CHI/CMC) Z &2 Rq #4°]

o

6.13 nm¢! ¥4 =g e & Bl dbH | 7h A 3k e 2 & (X-linked
(CHICMC))< Rq 3] 40.85 nm©! A © & LJER} tha o] & 43 2714
z‘s:] EHE Eoﬂq_

(03] (A2 WS AxE ATAF ERFS JF A2 BEA 7

[104] C-F] FAA oI (C-PC) 2] HI = 21 5]

[105] AL 1o uhel AlzE DE AES OHP 7| Fol] A’ 3aL A 3 v
ZH ol Eof 483 % 1l %H murine C2C12 o}A] 3 (passage 10)E 8x103
cells/well®] =2 129 Z ¥ o] Eo] A H 3T} 10% FBSE &F-7-3F= vl <& wjj A
1:'1 5% FBS & GPO } uﬂook uﬂ;q = 7L7L OkH 1:'1 0 H Eﬂzrrlo = A}B.o}—r
C-PCE A}g381= X5 1893 5% FBSE *&313= vl ok v %] & AL-&31 9 1)

[106] ® C-PC7} §1+= (CHI/CMC) &, @ 713 59| ¢li= (CHI/CMC)/CPC ¥ & 1
® g F o] A= (CHI/ICMO)/CPC 25 2 @ 914 C-PC 1S A o=
AREEI T 9914 C-PC 18-S 5 719 &9 1 (Exo-CPC1 2
Exo-CPC2)0. 2 G- %-3}o], Exo-CPC19] 49,59 et AdH 5o wEd
C-PC2] F393.22 ng/ml) 3 T L3 C-PCE 3731 WA = AL&-3F3A T
Exo-CPC29] 7 §- C-PCE vl 7 sl v v A1 & AF§-31 3l ). ol mf) wid
715 = C-PCY & Lo A WEH C-PCY TS A5 Lo

A4kt o

[107)  3abeli= Aol WA S 7 270 et
1

el

12 ro

L Mo o ne
At > ofe o
32 o
i)
bt
2
bt
>
)
i

T
o]
wn T

rr ooy r—u ol

Ot
o -

" %
o.>|:
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@
q M
_@
oy
rlo
ﬁ
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o > -
o
oy l-lﬂ
B o

= B9t} o= C-PCr AW
£ B3sto] Al S0 S AR s v A S AR A ET ©

o] 913= (CHI/CMC)/CPC Z &l A o] 4|3 2] A% 3= FBS 10%(%A
)y 71 2] §-AFEFH, Exo-CPC2 i Bt} oF7) 34| el 218+

= 7H8 =4 e UE Exo-CPC1 1% 3 Exo-CPC2 152 72 %

O 2= FAR Fe C-PCE A 3R AR, Exo-CPC2 “LF 2] A X 52
= Exo-CPC1 55 Kok 72| 87 3kt o] 213 A ab= C-PCE i<l

I

T ool 2 PN ot

JW 0 oofy 2 ¥
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[108]
[109]

[110]

[111]
[112]

[113]

Ao EA C-PCO U %2 243 F7] 4 A E 2= 7]k sl o=

Bl

3% 1]
Initial lfg/so FBS 5% Uncapped Cg‘;ﬁfd Exo-1 Exo-2
N“iﬂ;g of 0.8 19.63 32 15.85 10.68 8.44 15.72
(x 10° eells) + 161 £ 286 + 236 + 534 + 083 + 286
E"‘?a’?m“ 1 24,53 3.99 19.81 24,60 10.55 19.63
ratio
A7 F 12 5Y E S = AE g E ]SS Ve A atolt) 27
Ale M 3E ol vl sle] @ 74 Z-0] A= (CHI/CMC)/CPC & &l A oF 241]] 2]
A E F4 0] FHRH 9T 52 90l LheRT HeHan 4 o] w4 & Fal S 4
Aol 54 Z+ 2 Exo-CPCl 15 9] 74 -$- v} 2 2 8] 2of H]dlo] A%
Wb gl o 2 ek, o S A S 2o ze] YUl B
Flol AFE ), 1 9o 15 23ty o] 23] §3 FHEjrr R A

[AA A 11 ZE S SV AZZHH W FS A=

murine C2C12 o} A £ & 521|513 tF. DMEM(Thermo-Fischer, USA)°l 7] E4F
=8 9(Sigma aldrich, USA)S H7F3le] | mg/md 552 A1ZE (] EAhHE NS
A Z£38F3l DMEMe)| 7F2 5 A vd A &2 0 ~ Y EFH =8 J(Sigma aldrich,
USA)E 1 71F5te] 1 mg/ml 5 52] A28 (CMC) & NS A28t} Fol XS
0.5 me o] A1ZE -G Mol 13-7F HAAA[A FolA 3 ol 7| EALS &

-

st o] 2, 0.5 me o A2 G Mol 13-1F AR A T EALE Aol

A CMCT ol A5 H A s FAds AT 71 EAF Y

FtE2EA e AEZ QA ko] AV A ey, FAAT 2 A&

4} % 919 (Biological interaction) S 7| HF Q. 2 2 Z-8- 103] HEE gl 0 @ 4] Lol A 3

¥ 7 EAFE JIE2BAMERAER QA UE U d Fo] ZHH ZolAXEE
Q 227k 235 A &2 DMEM=

AzstAtt. 71 EAL R 7t 2 S A v Ed A E 2
Q-GN g ALGatqlar, AW S dA g o]
ARG AR e At g 51y &oo] nA B2 oAl #g-E
HAARE 7] & ARgsto] = = Utk

Y ¥ FolA E = 5% FBS, 5% C-3] ZA] 9}, 1% PS(Penicillin streptomycin) 7}
A 7HE DMEM #j #]of] &-F23F0] 12U 3F SAA A 25 A EE AT
218 M EE 2% B8 A (horse serum) 3} 0.1% 1+ ¢ (insulin)©| % 7}1¥ DMEM
st Aol A 7LA R FEA R o AA A0 ' A Y] A5-& T8
AREe] B35 HXAZH o]ol - v EFE S-S A2l sto] 24
AR % A
H|

o W
S

BN

¥

=
o
ofo

2

fij
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271 EA Y CMCE ZE = A S

[116] Cluk, A E AR F8 V| A ERHE = A7) v kAl Al
(@)

] @ kar, o F A= 140}04 M 3E AP
M ES A Z2E A o5k 25 Al X2 F2] 2 7-3}of 65 0] /0]
A Eg]on, AR A3l AR o] FAA X ¢k A E gelE 4= AT}

[117] [AEd 3 FLANE ZH GE FA FTATETEE 2 83} g7}

[118] E 2] FE(Trichrome) 93 A 2 o] -&-3Fo] FE 3R] 2 @A A F () =79
FEH GAAEe] T4 T AME LU LA MYV g Aok
FA8LA T v Al A2 ALEEte] thER ] ZE E Gd A ] FA FUHE
A3 o 2 A F2 o ek ZE o] g uE HIFs 4= Q)

o B =SS

[e)
Pax7, 1] €] (MyoD), 1] .71l (Myogenin) 5-9] m}71 & 423} eto 24
CESEE R LU ELREE L e k)

[119] o U-ARoR 98 G TE GET ofu] A X 34 Jrst 453
F7beh AL, AE F4 0] Ex1 9ol mhet wAA| b 757914 confluency)
el Eahize] 225 Akl A4 HEH A o= B b B ol
AEe] A5 Adat g ATl B o g shhe] A <L 45

(o

i}

[120] o]’ =l

ofel] 3453z AL obu i, H Sl sk el A Y e welel Wl
QFoll A o] 2] 7hx = WP she] WA Bz Flo] FHeshal, of ek B o
M9l Sohis e FeAstur,
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(a)
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4/8

e NONn-crossilinked (CHi/CMC) film

we X-linked (CHI/CMC) film
Fede o

Intensity (a.u.)

4000 3500 3000 2500 2000 1500
Wavenumber (em™')
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