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[ A=A FEAe] T4
w1 7@ welsm Qi Foled PlEE

1ol @t 7

Tl

g d¥ggor AFHL Jde YdEF AFA HEHAERI(Lipofect AMINE)TM 2000(Invitrogen,
USA) S T3t Abgsiglen, A=
<A A] o>
AAle 1. FEY 71EA f%4 (Retinyl chitosan derivatives)®] 34

B2eF 1kDa 7]EAM(chitosan, lg, aldrich, USA)S DMF/H20=95/5¢l <l % DMAP(4-(Dimethylamino)pyridine,
0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.1lg, sigma—aldrich, USA)¢} &
<A A (succinic anhydride, 0.1g, sigma—aldrich, USA), @€l & (retinol, 0.017g, sigma, USA)S 7} &
80TColA 12A13F A% wREsIGITE. ¥hg & dojxl AAES ke E27 ESES AA7] ¢4 <

=

T 1=
AREBE Eol A FAS & A Azl Ao FEA fFEAE ARESH] A7kA] 4Te| A Raekglth, vE
5 ogF= A7 FEH (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)E XX &4 A~gEY 14
W (FT-IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc , USA) o 2 ZFelsksit).

AAe 2. HEY 71EA £%4 (Retinyl chitosan derivatives)®] 343

B2 30kDa 7] EAH(chitosan, lg, aldrich, USA)E  DMF/H20=95/5¢] =<9 3  DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.1g,
sigma—aldrich, USA)¢} F4<:AlxH(succinic anhydride, 0.1g, sigma-aldrich, USA), #€]&(retinol, 0.17g,
signa, USA)S #H7igk & AAl4 l%%%@:%%ﬁi-ﬂEﬂ”%EﬂE‘ﬂ“ﬂﬁq Ll R i P S o
(NMR, Nuclear Magnetic Resonance, varian, Inc., USA)ZE ZHA &4 ~FE- B2 (FT-IR, Infrared

5 P
absorption spectroscopy, Thermo Fisher Scientific Inc., USA)C. =& 3+213}S]
AAle 3. FEY 71EA f%4 (Retinyl chitosan derivatives)®] 343

B2 50kDa 7] EAH(chitosan, lg, aldrich, USA)E  DMF/H20=95/5¢] =<9 3  DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA)ZCDI(1,1'-Carbonyldiimidazole, 0.lg, sigma-aldrich, USA),
HE & (retinol, 0.52g, sigma, %M%ihﬁlilvaﬂElﬂbpﬁ¥HH>§t9V ANES Tuks &
A7 BEES AAS] g3 FARS Algste EoA FAT & 4 AxdGltE. 4ol JEA fFEAE
AFE3L7) A7MA 4Tol A Bk, HES- o= dAxr)EE ¥ (MR, Nuclear Magnetic Resonance, varian,
Inc., USA)E HQX F4 2dEZ” EAH(FT-IR, Infrared absorption spectroscopy, Thermo Fisher
Scientific Inc., USA)o. 2 EQ15}3i ),

AN 4, HEx=Y Z|EAF 54 (Retinoyl chitosan derivatives)d] A

ﬁ& |

¥x}2F 1kDa 7|EAH(chitosan, 1g, aldrich, USA)& DMF/H20=95/59 <1 % DMAP(4-(Dimethylamino)pyridine,
0.1g, Fluka, USA)Z}EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.lg, sigma-aldrich, USA), €]
B2k (retinoic acid, 0.54g, sigma, USA)S H713h 5 Aeo|A 12X % wyrelgich, ¥vhg & dojx 44
ES VRES B2 EEES AAS] Q3 FATS AMEEle] EolA BAT & 34 AX3SY. doj 7]
B4 fEAE AREs] A7RA 4ToA Bl wg oF= dAX7]FEY (NMR, Nuclear Magnetic
Resonance, varian, Inc., USA)ZE HelXd T4 29
Thermo Fisher Scientific Inc., USA)o 2 3+l3}Sit}.

E%i%

~HM(FT—IR Infrared absorption spectroscopy,
IYPEZE = 1o =AU

HONR of retinoyl chitosan(500 MHz, D.0): 1.2 ppm (C/H; from retinoic acid); 1.3-1.5 ppm (CH, from
retinoic acid); 1.7-2.2 ppm (C/; from retinoic acid); 2.9 ppm (CH; from retinoic acid); 6.8 ppm (H# from
retinoic acid); 1.9 ppm CHACO from chitosan); 3.0-4.3 ppm (CH from chitosan); 4.7 ppm (0H from

chitosan); 5.2-5.4 ppm (CH from chitosan); 8.0 ppm (CONH from retinoyl chitosan).
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AAe 5, PEx=Y 7|EA %A (Retinoyl chitosan derivatives)® A o ~H

HaG
-
HoN HoN HN
o OH o OH o OH
o o o
o 2 oH /4 OH 0
o
/
/
/
/
7

215 30kDa 7]EEAP(chitosan lg, aldrich, USA)¥} o] F-4ZelXl(excess phthalic anhydride)<
DMF/H20=95/5°1 =<1 F- 120CellA of 8AIA L awksigict. Wb T& - mukg 243 AAs] 98 4+
25 Ho @ﬁﬂil? W e (methanol) & Noj&t}., Aojzx E&o] #HE| =2 retinoic aicd, 0.18g, sigma,

USA), DMAP(4-(Dimethylamino)pyridine, 0.lg, Fluka, USA)& #7}3F ¥ 80TColA 12AAE w3, dE
S F8 % 100CoA stol=g}d (hydrazine hydrate)¥d7}sle] BE71E A AT v 3 dojx AAHES
mRkg 243 BES A A8 FAES ARESte] EollA FAS $ 34 dxeqith. fojxl v EA
freAle ARESH7] A7EA] 4TColA sttt vhg o= da7]ew (NMR, Nuclear Magnetic Resonance,
varian, Inc., USA)E HoX &4 2~AEZH AU (FT-IR, Infrared absorption spectroscopy, Thermo Fisher
Scientific Inc., USA)o. 2 EQ15}3it},

AN d 6. FUZAHAE 7|EA =4 (Cholecalciferyl chitosan derivatives)?] 4

FA}eF 1kDa 7] EAF(chitosan, 1g, aldrich, USA)S DMF/H20=95/5¢ =<1 & DMAP(4-(Dimethylamino)pyridine,
0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.1g, sigma—aldrich, USA)¢} &
T4 A4 (succinic anhydride, 0.lg, sigma-aldrich, USA), Z#|ZA|#HE(cholecalciferol, 0.69g, sigma,
USA) & 371 & Aol 13 9% WHor 7| fFRAE 4300, vk of= dxrledy (MR,
Nuclear Magnetic Resonance, varian, Inc., USA)® He|M 4 ~HAEZH B H(FT-IR, Infrared absorption
spectroscopy, Thermo Fisher Scientific Inc., USA)o. & &elslgitt.

AN 7. FUZAHAE J|EA =4 (Cholecalciferyl chitosan derivatives)?] 4

B2 10kDa 7] EAH(chitosan, lg, aldrich, USA)S  DMF/H20=95/5¢] =<9 3  DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.1g,
sigma—aldrich, USA)®} FF4<A1AH(succinic anhydride, 0.lg, sigma—aldrich, USA), ZdHZA#HE
(cholecalciferol, 0.077g, sigma, USA)S H7F3t T AAjo 13 Fd3 WyPoe=z 7B F2A)
A5kt Be o R= Az (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)E A &AM &
2~AEH BAH(FT-IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA)S & 3}l

i},

AN d 8. FUZAHE J|EA =4 (Cholecalciferyl chitosan derivatives)?] 4

g

P21 30kDa  7]EAH(chitosan,  1g,  aldrich,  USA)S  DMF/H20=95/5¢]  5¢1 ¥  DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA)¥CDI(1,1'-Carbonyldiimidazole, 0.lg, sigma—aldrich, USA),
FAZAIHE(cholecalciferol, 0.014g, sigma, USA)& #H7}st & AAld 33 Fd3 Wygoz 7|EL F=A)
= AT, g oRE dxr]FEH (MR, Nuclear Magnetic Resonance, varian, Inc., USA)E ¢4

I ZzﬁﬂEfeq AW (FT-1R, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA)S &
gl
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AAd 9, du-Ea3HE J|EAF =4 (a-Tocopherol formylbenzoyl chitosan derivatives)2] ¥4

ou-E 59 = ( a-tocopherol, 100mg, sigma, USA)S DMFell *5¢1 3 DMAP(4-(Dimethylamino)pyridine, 0.0lg,
Fluka, USA), SFB(succinimidyl 4-formylbenzoate, 0.086, Fisher Scientific Inc., USA)E H7}3 &, 60
ANA 12438 WA AT vhE 5 ZRebsSetal ol"olAlH o] E(Ethyl acetate), #E3ZF ASIUHEH &
oz HolFE T AXANAY. A 10kDa 7)EAH(chitosan, lg, aldrich, USA)<S DMF/H20=95/5¢] %9 %
DMAP(4-(Dimethylamino)pyridine, 0.1lg, Fluka, USA), Qolx ZSF7HEAQ du-EmdfE

tocopherol formylbenzoate, 0.026g)2 H7}3F & 204124135 ¢E wRtele] 7]|EA F A8 A3
kS o 2= alzb7] 2 (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)R 2 &M &4 ~dEeE”y 2
AR (FT-1IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA)C & &el3}3it).

o
[e)

A 10, d-Ea3HdE 7]E4 =4 (a-Tocopherol formylbenzoyl chitosan derivatives)?] $H4

B2 50kDa 7] EAH(chitosan, lg, aldrich, USA)e]  DMF/H20=95/5¢] =< 3  DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA), AAld 99} o] A3 du-ExdE EAHMZA(a-
tocopherol formylbenzoate, 0.47g)& X7Fsk & Ao 99} FAg oz s}, Hbg off= x|
T (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)Y HoHd F4 ~AdHEZ EAH(FT-IR,

+

Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA)C. 2 ZFQls}
AAd 11, Zv-ExdE 71E2F §-%4) (y-Tocopheryl chitosan derivatives)2] &4

B2eF 1kDa 7]EAM(chitosan, lg, aldrich, USA)<S DMF/H20=95/5¢l <l % DMAP(4-(Dimethylamino)pyridine,
0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.1lg, sigma—aldrich, USA)¢}
<A 4 (succinic anhydride, 0.1g, sigma-aldrich, USA), Zvl-E3#Z(y-tocopherol, 0.78g, sigma, US
NS H7EE & AAe 19 9 WyeR JEAN fEAE @St vk R dAAEEy (MR,
Nuclear Magnetic Resonance, varian, Inc., USA)E HJAH &4 2~dEZH EAM(FT-IR, Infrared absorption
spectroscopy, Thermo Fisher Scientific Inc., USA)o. & &elslitt.

AN 12, Zv-ExdE 71E2F §-%4) (y-Tocopheryl chitosan derivatives)2] &4

2212 10kDa  7)EAH(chitosan, 1lg, aldrich, USA)& DMF/H20=95/¢] &<l = DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA)¥CDI(1,1'-Carbonyldiimidazole, 0.lg, sigma—aldrich, USA),

Zul-E 39 5 ( y -tocopherol, 0.026g, sigma, USA)S 713k & Ao 33 FdAd3 BpHoOZ 7| EA FEAE
Attt HkS o= alxlr) g (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)E ZH oM &4
»~AEY BAH(FT-IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA)C & 3}els}

STt
AN 13, Zv-ExdE 71E2F §-%4) (y-Tocopheryl chitosan derivatives)2] &4

B3 50kDa 7]EAM(chitosan, 1g,  aldrich, USA)S  DMF/H20=95/5°] =<1 %  DMAP(4-

(Dimethylamino)pyridine, 0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.1g,

sigma—aldrich, USA)¢} F%Al2k(succinic anhydride, 0.lg, sigma—aldrich, USA), Z-EzsZ(y-

tocopherol, 0.26g, sigma, USA)S X7Fsk & HAld] 13 Fd3 Wygoz 71BA =& s, v

oJB= A7) FHHE (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)Y A &)X T4 A~dHEZH BA
O

)
(FT-IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA)o & 3Z+13}Sit}.
AN d 14, AEF-ERZAE J|EA =4 (§-Tocopheryl chitosan derivatives)?] &4

B2eF 30kDa 7] EAM(chitosan, lg, aldrich, USA)<S DMF/H20=95/¢l <l % DMAP(4-(Dimethylamino)pyridine,
0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.1lg, sigma—aldrich, USA)¢} &
<Al 4H(succinic anhydride, 0.1g, sigma—aldrich, USA), Zv-EF#HE(§-tocopherol, 0.78g, sigma, US
NS A7 & AAe 19 9 WwyeR JEMN fFEAE @St vk R dAAEEy (MR,
Nuclear Magnetic Resonance, varian, Inc., USA)E HJAX &4 2~dEZ EAM(FT-IR, Infrared absorption
spectroscopy, Thermo Fisher Scientific Inc., USA)o. & &elslgitt.

A 15, AE-ERZAE 7|EAF =4 (§-Tocopheryl chitosan derivatives)?] ¥4

B2 50kDa 7] EAH(chitosan, lg, aldrich, USA)E  DMF/H20=95/5¢] =<9 3  DMAP(4-
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<142>

<143>

<144>
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(Dimethylamino)pyridine, 0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.lg,
sigma—aldrich, USA)®} F4<2A14H(succinic anhydride, 0.lg, sigma—aldrich, USA), ZE-EFHZ(6-
tocopherol, 0.026g, sigma, USA)S H7}sk & Ao 13 Hd& WHoR 7)|EA FLA4S FAsATh. b

B Ax71¢EH (MR, Nuclear Magnetic Resonance, varian, Inc., USA)E HoA &4 ~#HEZ B

(FT-IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA)o.= 2ZFQls}Sic).

% oo

Al 16, S-EFEZAY 7|EA FEA (a-Tocotrienoyl chitosan derivatives)? A

Fx}eF 1kDa 7] EAH(chitosan, 1g, aldrich, USA)E DMF/H20=95/5¢l =91 % DMAP(4-(Dimethylamino)pyridine,
0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.lg, sigma-aldrich, USA)$}
%A Ak (succinic anhydride, 0.1g, sigma-aldrich, USA), ¥3¥-ExEg|AL(a-tocotrienol, 0.75g, sigma,
USA)S H7hek & AAd 19 543 WHoe= 7B FEAE 8. 88 o= dxr|aEy (MR,
Nuclear Magnetic Resonance, varian, Inc., USA)E A F< = Eq FAH(FI-IR, Infrared absorption
spectroscopy, Thermo Fisher Scientific Inc., USA)S = 21&}SIT).

AN 17, S-EFEZAY 7|EAF FEA (a-Tocotrienoyl chitosan derivatives)? A

Al 50kDa  7]EAk(chitosan, 1g, aldrich, USA)S DMF/H20=95/5°] 591 &  DMAP(4-
(Dimethylamino)pyridine, 0.lg, Fluka, USA)Z}CDI(1,1'-Carbonyldiimidazole, 0.1lg, sigma—aldrich, USA),
d-EFEZ NS (a-tocotrienol, 0.025g, sigma, USA)S 7t & AHAld 37 FU3 PHPo 2 7 ELN F =
StABkIeE, WhE o Bi= Axr)FHH (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)® %A

=
=
I 2~HEZY EMR(FT-IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA)o. =

AAd 18, ZAv-ExEZANY J|EA %A (y-Tocotrienoyl chitosan derivatives)? ¥4

A 30kDa  7]EAM(chitosan,  1g,  aldrich,  USA)&  DMF/H20=95/5°] %91 %  DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.lg,
sigma—aldrich, USA)$} §-4=%A1%F(succinic anhydridee, 0.1g, sigma-aldrich, USA), #v-ExEZAS(y-
tocotrienol, 0.74g, sigma, USA)S H7Igk & AAjo 13} Td3 WHo= 7|EA FEAE 3. vhe-
o Bi= dx7]FHH (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)E H A &4 AdEZ Ry

(FT-IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA) o2 2ZFels}Sict.

I

AAd 19, ZAvp-ExEgA Y 7|EA %A (y-Tocotrienoyl chitosan derivatives)? &4

A 50kDa 7]EAM(chitosan,  1g,  aldrich,  USA)&  DMF/H20=95/5°] %91 %  DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.lg,
sigma—aldrich, USA)9} F-<A1AH(succinic anhydride, 0.lg, sigma—aldrich, USA), #v-EZEZAS(y-
tocotrienol, 0.25g, sigma, USA)& H7Igh & AAlo 13} Td3 WHo= 7|EA FEAE 3. vhe-
o ¥i= dx7]FHH (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)®E H A &4 AdEZ AW

(FT-IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA) o= 2ZFeQls}Sic).

I

AN d 20, AEF-EREHANY J|EA =4 (§-Tocotrienoyl chitosan derivatives)e A

A% 10kDa  7]EAM(chitosan,  1g,  aldrich,  USA)S  DMF/H20=95/5°] %91 %  DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.lg,
sigma—aldrich, USA)®} F<F<AlA(succinic anhydride, 0.1g, sigma-aldrich, USA), QE-EFZEZAS(6-
tocotrienol, 0.025g, sigma, USA)S 7}k & HAld 13} FU PHoR 7|EA FEAE FAAATE. vHE-
ofF= x| ¥ (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)E oA &4 ~dEYH B9

(FT-IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA) o2 2ZFels}Sic).

I

AN d 21, AEf-EREHAY J|EA =4 (§-Tocotrienoyl chitosan derivatives)e A

A 30kDa  7]EAM(chitosan,  1g,  aldrich,  USA)&  DMF/H20=95/5°] 591 %  DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.lg,
sigma—aldrich, USA)®} F<F<AlA(succinic anhydride, 0.1g, sigma—aldrich, USA), QE-EFZEZAS(6-
tocotrienol, 0.25g, sigma, USA)S H7}sk & AAd) 13 59 WHo=E 7)|EA FLA4S AT, v

oAH = A 7]FHHE (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)ZE Held &4 ~FEH FH

S
% oo

~
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(FT-IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA)o.= 2ZFels}Sict.
AN d 22, dEZuZAHEH 7|EA f- 524 (Ergocalciferyl chitosan derivatives)el A

A% 10kDa  7]EAM(chitosan,  1g,  aldrich,  USA)S  DMF/H20=95/5°] %91 %  DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.lg,
sigma—aldrich, USA)®} F-4<A1A(succinic anhydride, 0.lg, sigma-aldrich, USA), o|ZnZAHZ
(ergocalciferol, 0.24g, sigma, USA)& X7Fst & AHAed 13 43 Ho= 7|EN FEAE 33l
ke o= Az FHH (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)E Z oA &4 ~dEY &

)
AR (FT-IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc , USA) o =2 El3H%it).
AN d 23, dEZuZAHEY 7|EA f- 524 (Ergocalciferyl chitosan derivatives)el A

A 50kDa 7]EAM(chitosan,  1g,  aldrich,  USA)&  DMF/H20=95/5°] %91 %  DMAP(4-

(Dimethylamino)pyridine, 0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.lg,

sigma—aldrich, USA)®} F<4%A4k(succinic anhydride, 0.lg, sigma-aldrich, USA), oJlE2XZAH =

(ergocalciferol, 0.72g, sigma, USA)E H7Iet & AAld 13 FY Yoz 7EA FEAE A,

HkS o] H= =71 FEH (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)H HoJAd &4 A~dEH B
gl

AR (FT-1IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc , USA) o= ¢

AN 24, d-ExmHEH 7)EA F%4] (a-Tocopheryl chitosan derivatives)®] ¥4

%%@%@%

(e}

B2 10kDa 7] EAH(chitosan, lg, aldrich, USA)E  DMF/H20=95/5¢] =<9 3  DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA)I}EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.1g,

sigma—aldrich, USA), 49-EFIHE <A|Y|o]E( a-tocopherol succinate, 0.032g, supelco, USA)E FH7}3k
< AAld 49 TS WHoem JEL FEAE ST v ofe= A7 FHH (NMR, Nuclear
Magnetic Resonance, varian, Inc., USA)E HeH JF4 =dEZ EAPH(FT-IR, Infrared absorption

spectroscopy, Thermo Fisher Scientific Inc., USA)o. & &Qlslal o] = 20 =A|ST).

AN e 25, di-EF3HAEH 7|EA =4 (a-Tocopheryl chitosan derivatives)?] ¥4

B2 50kDa 7] EAH(chitosan, lg, aldrich, USA)E  DMF/H20=95/5¢] =<9 3  DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA)I}EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.1g,
sigma—aldrich, USA), 43-EmHE <A|Y|o]E( a-tocopherol succinate, 0.32g, supelco, USA)E H7}3F &
Ao 49} L3 WHoR JEA FEAES FASET. v oR= A;xr]FEE (NMR, Nuclear Magnetic
Resonance, varian, Inc., USA)E H&X F4 2~dE" BEAH(FT-IR, Infrared absorption spectroscopy,
Thermo Fisher Scientific Inc., USA)o 2 3+l3}Sit}.

AN d 26, di-Ea3AE 7]EA 24 (a-Tocopheryl chitosan derivatives)2] A ojm|=

B2 30kDa 7] EAH(chitosan, lg, aldrich, USA)E  DMF/H20=95/5¢] =<9 3  DMAP(4-
(Dimethylamino)pyridine, 0.lg, Fluka, USA)IEDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.1g,
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<157>

<158>

<159>

<160>

<161>

<162>

<163>

<164>

<165>

<166>

<167>
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sigma—aldrich, USA), ¥4I-EFZHE SAUIO]E(a-tocopherol succinate, 0.32g, supelco, USA)S FH7hsh &
Ao 49} EQ3 W oz ) EA SEAE dAsgT). ke X Az FHH (NMR, Nuclear Magnetic
Resonance, varian, Inc., USA)E A&H F =IEF FAH(FT-IR, Infrared absorption spectroscopy,
Thermo Fisher Scientific Inc., USA)Co. =2 &13}%it).

AN 27, EFHE ZgdEdIZgZ8 7]EA %4 (Tocopherol polyethylene glycolic chitosan
derivatives)?] A

215 1kDa 7]%4H(chitosan, lg, sigma, USA)S DMF/H20=95/5°] <1 % DMAP(4-(Dimethylamino)pyridine,
0.1g, Fluka, USA)¥} CDI(1,1'-Carbonyldiimidazole, 0.lg, sigma-aldrich, USA), %3} EF¥E ZelddUlZ
2]Z( a-tocopherol polyethylene glycol, 0.69g, sigma, USA)S H7}3+ 3 AAld 33 FU3 Wio= J|E
A FEAE gAY, vhs oAF-E AX7]FHY (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)®
HAeX F¢ ~HEY EAH(FT-IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc.,
Ush) oz 2183l

Ao 28, EFZHE ZoEdzdlEy 7B F%4 (Tocopherol polyethylene glycolic chitosan

derivatives)2] &%

P

O_u

2% 30kDa 71E4H(chitosan, 1g, aldrich, USA)S AAld] 59 543 Whios FAT 4o o3 EsvE
Z o€ @ =2]Z( a-tocopherol polyethylene glycol, 0.32g, supelco, USA), DMAP (4~
(Dimethylamino)pyridine, 0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.lg,
sigma—aldrich, USA), F4%412F(succinic anhydride, 0.lg, sigma—aldrich, USA)E F7}st & AAld] 59 &
A3 wHow JEMN FEAES AT, S ofFE dAxrlaEH (MR, Nuclear Magnetic Resonance,
varian, , USA) R oM &4 A~ EZ EAH(FT-IR, Infrared absorption spectroscopy, Thermo Fisher
Scientific Inc., USA) o= Ekelslirt.

AN d 29, dElx=Yd WEdZYE 7| EA 524 (Retinoyl methylglycol chitosan derivatives)el A

e ZFe)E  7]EAH(methylglycol chitosan, 1g, sigma, USA)S DMF/H20=95/50] %<1 $- DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.lg,
sigma—aldrich, USA)$} #|E]&=AH(retinoic aicd, 0.018g, sigma, USA)S #H7}1sk & A Ao 49} A3l vl o
2 7EMN fE2AS AU, 9 o= A7) 3HE (NMR, Nuclear Magnetic Resonance, varian, Inc.,
USA) 4 AYgH F4 ~FE" FAH(FT-IR, Infrared absorption spectroscopy, Thermo Fisher Scientific
, USA) ez el

PR
AN 30, FUZAHE 2FEA J|EA §- 524 (Cholecalciferyl galactosyl chitosan derivatives)?] 4

ZgE2 F]EAH(galactosyl  chitosan, 1g, sigma, USA)S DMF/H20=95/5¢l =91 3  DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.lg,
sigma—aldrich, USA)®} F<<%A1%k(succinic anhydride, 0.1g, sigma—aldrich, USA), Z#EZAH=
(cholecalciferol, 0.077g, sigma, USA)S Z7Ist F AAlo 13 Fd3t o=z JELN {FTAE
AT, wks o i = X1 FEH (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)E HeJA &
~HAEY BEAH(FT-IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA)S =2 <l
ATH.

Ao 31. dE-EREZAY AFEA J)ELMF X4 (§-Tocotrienoyl galactosyl chitosan derivative
s)el &4

ZgE2  F]EAH(galactosyl chitosan, 1g, sigma, USA)S DMF/H20=95/5¢l =91 3  DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.lg,
sigma—aldrich, USA)®} ¥44:214F(succinic anhydride, 0.1g, sigma—aldrich, USA), DEFEFEZALS(§-
tocotrienol, 0.25g, sigma, USA)S FH7ISt & Ao 13} Fd3d oz 7|BA 25 $A3F Y. vhs
o R x| ¥ (NMR, Nuclear Magnetic Resonance, varian, Inc., USME HeAH 4 AdEY E4

(FT-IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA) o= 2ZFels}Sic).

QL‘—lMu

i

AN 32, dy-Eadd ASFEA J|EA 54 (a-Tocopheryl galactosyl chitosan derivatives)e A

ZAeEA 71EAH galactosyl chitosan, lg, sigma, USA)S AAld] 59F U3 v o7 431 B 2o DMAP(4-
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<169>

<170>

<171>

<172>

<173>

<174>

<175>

<176>

<177>

S=50dl 10-0930326

(Dimethylamino)pyridine, 0.lg, Fluka, USA), ¢3-Ex#HEZ LA Yo]|E( a-tocopherol succinate, 0.032g,
supelco, USA)E H7Fgh & 12A17Hd % wuksk 5 Ao 59 st Whior 7|BEA FEAE 38,
S oJF= Axr]FHEYE (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)E HelX S AFEZH B4

W (FT-1IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA)o.= 2ZFels}Sict.
AAd 33, AEY FEA 71EA §%24] (Retinyl lactosyl chitosan derivatives)®] 34

ZgE2  J]EF(lactosyl  chitosan, lg, sigma, USA)E  DMF/H20=95/5¢ =<1 %  DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA), CDI(1,1'-Carbonyldiimidazole, 0.1g, sigma—aldrich, USA),
A= (retinol, 0.017g, sigma, USA)S Z7hgk § AAle] 3% Fdgt Wgor 7EA FEAE T3Sl
kS o H= =71 FEH (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)H HoJAd &4 A~dEH B

AR (FT-1IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA) Qo =2 213}%it).

Aled 34, o2uZAHE FEA J)EA 54 (Ergocalciferyl lactosyl chitosan derivatives)2] 43

mmm%
R )

ZE2  J]EF(lactosyl  chitosan, lg, sigma, USA)E  DMF/H20=95/5¢ =<1 %  DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.lg,
sigma—aldrich, USA)®} F-<4%A4k(succinic anhydride, 0.lg, sigma-aldrich, USA), JlE2XZAHZE
(ergocalciferol, 0.24g, sigma, USA)S F7}3F & A4 13 TU3 WyHoz J|EA F=AS A5
1S o F= A7) FHH (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)E Ao 54 ~dEZ] &

AR (FT-1IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA) Qo = &13}%it).
A 35, dy-Emdd FEA J|EAF 524 (a-Tocopheryl lactosyl chitosan derivatives)e A

ZFE2 J)EF(lactosyl chitosan, 1lg, sigma, USA)S AAJd 59 Fdst WHoz FAdst Z2o] DMAP(4-
(Dimethylamino)pyridine, 0.lg, Fluka, USA)3}EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, O0.1g,
sigma~aldrich, USA), ¥¢3-EFHE SA|U9]E( a-tocopherol succinate, 0.96g, supelco, USA)E H7}e &
AeolA 1A E wkek = AAld 5of g M or JEA FEAE FAASAT. WE ofFE A
T (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)E Z<oAd F4 A#AEZ EAH(FT-IR,
Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA)S.&2 &<21&}5it}.

AAld 36, Ar-EIREZLY HEA J|EA fEA] (y-Tocotrienoyl maltosyl chitosan derivatives)<]

'L/Ké

I

wE2 7]EXH(maltosyl  chitosan, lg,  sigma, USA)S  DMF/H20=95/5¢] 591 &  DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.1g,
sigma—aldrich, USA)®} ¥44:214F(succinic anhydride, 0.1g, sigma—aldrich, USA), #v-EIFEZHAS(y-
tocotrienol, 0.025g, sigma, USA)S F7Fst & AAle] 13 g HoR 7|EA FEAE T g
o R x| ¥ (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)E oA &4 ~dEH B9

(FT-IR, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA)o.2 2ZFels}Sict.

]I

AAd 37, HE =Y ZEA 7|EA 354 (Retinoyl maltosyl chitosan derivatives)®] ¥4
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<188>

<189>

<190>

<191>
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ZEA 7|EAHmaltosyl chitosan, 1lg, sigma, USA)S AAld 59 TS Woz 43t Edo DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA)I}EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.1g,
sigma—aldrich, USA), #@El&=AH(retinoic acid, 0.54g, sigma, USA)S #7}et & Ao 59 HU3 whyow
1BAL FEAE FASEY. v oF= Axr]FHH (NMR, Nuclear Magnetic Resonance, varian, Inc.,
USAH)E AHold T 2dAE” EXWH(FT-IR, Infrared absorption spectroscopy, Thermo Fisher Scientific
Inc., USA)o & Fls}itt.

Ao 38, d=2uZAHE ZFE = 7|EA F54 (Ergocalciferyl glycol chitosan derivatives)® 34

=9 F 7]EXH(glycol chitosan, lg, sigma, USA)S DMF/H20=95/5°] =<2 ¥ DMAP(4-(Dimethylamino)pyridine,
0.1g, Fluka, USA), (CDI(1,1'-Carbonyldiimidazole, 0.lg, sigma—aldrich, USA)®} dERZAIHZ
(ergocalciferol, 0.72g, sigma, USA)S 718k & Ao 33 FL3 WHow JEA F=2A
WS o] = Sz} F gl (NMR, Nuclear Magnetic Resonance, varian, Inc., USA)E Z A &

A (FT-1R, Infrared absorption spectroscopy, Thermo Fisher Scientific Inc., USA)So.2 #<l3}
AN 39, HEl-EmAY FEF 71EA §EA (8§-Tocopheryl glycol chitosan derivatives)¢] 34

Zo& 7|EAHglycol chitosan, 1g, sigma, USA)S DMF/H20=95/5¢l <l % DMAP(4-(Dimethylamino)pyridine,
0.1g, Fluka, USA), EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.1g, sigma—aldrich, USA)¢}
<A A (succinic anhydride, 0.1g, sigma—aldrich, USA), ZEF-EFZFHZ(5-tocopherol, 0.026g, sigma,
USA)S #7be & Ao 13 593 Wiz 7| E f=AE P43t v oFE dxrieEy (MR,

T 2~FEY EWU(FT-IR, Infrared absorption

sgieh.

2N 40, HE =Y ZFEF 7| EA 54 (Retinoyl glycol chitosan derivatives)e A4

Nuclear Magnetic Resonance, varian, Inc., USA)Y Z <M F
spectroscopy, Thermo Fisher Scientific Inc., USA)o & 3}l

ZelE 71EAM(glycol chitosan, lg, sigma, USA)E AAlel 59 Fd3 WHo= FAJ3 Zdo] DMAP(4-
(Dimethylamino)pyridine, 0.1g, Fluka, USA)3} EDC(N-(2-dimethylaminopropyl)-N'-ethylcarbodiimide, 0.1g,
sigma—aldrich, USA), @ E]&=AH(retinoic aicd, 0.018g, sigma, USA)S H7}eH 3 2Ad 59 U wyon
1BAL FEAE FASEY. v oF= Axr]FHH (NMR, Nuclear Magnetic Resonance, varian, Inc.,
USHE Aeld F4 29ER 2

Inc., USA)o = ZFols)aict.

[e}
AW (FT-1IR, Infrared absorption spectroscopy, Thermo Fisher Scientific

<A & o>
[ A1) 2 v ]

Aol ARk Y AE Hela AIEF, Abgre] #ok AEQl A549 A, Abe] I ZAF AE W

o [€)
266.4 AXF, At 2uP AT AR AlEQ] KBAIES, Abghel dNAd WP AEQ K562 MEF, AL
b2 33

T4 "y A ¥EQ TF-141E5F3= ATCC (American Type Culture Collection, USA)ZH-E F+<dte] Al&
o FHe 7+t AlEQ Hepa 1-6 AlEF+E DSMZ (German Collection of Microorganisms and Cell Cultures,
Germany) 258 Y43} A}83F . Hela, A549, K562, TF-1 Al¥F+= RPMI(Gibco, USA), Hepa 1-6 AlEFE=
DMEM(Dulbecco's modified eagles medium, Gibco, USA), WM266.4, KB #|3¥F% MEM(Minimum Essential
Medium, Gibco, USA)oll 10% $-Ejo} &3 w/v (HyClone laboratories Inc, USA)¥} 100 unit/ml #HUJAH ==
100pg/ml ~EEwlo] 28 X gtato] ufs}oict.

(29 1] 2 W eluaitat st AgAe] BgA g4 37

200 Y=zl e 1A gl elalz) B odbgol Sk AdAo] HIAE Ay Y8 2 ] Rty
2 oakgol b A ( 2, 12, 26)8 FAUE gdsto] (1:1~1:60) E33F I ALo|a] 20871 x| &
Z =l

bz Aol 179

e
kel ool gradhs ANE FHA T & vk

Of

[a30a) 2] Ahe 74 Hualiks B el s dgAle] BgAle] g7 S
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<195>
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<197>

<198>

<199>

<200>

<201>

<202>

<203>
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Alell 16, 23)9] FAMIE 1:4002 3l 22

200 he1e) 2e 7 EluEky 2w ]
=] Ao Hrhsk & A3 ] (ELS-8000)E o] &

2 A9 FPAs, & A[AA ¢ 16-(A), A 23-B)]ellA B wpel el Ze 4] gEelaba 2 g o
ok AgA el HgA AAle] 169 A YAAE 223 YwnE o] A7E 2te Zlo® FAElon, Al 23
o] Zg-oll= A AgAe] B34 717} 243 YwvlE e A7|S 2k A9E g9l @ 5 Y

(23] 3] FFvAR FAE 22 Hd RIS o] &3k ik Ad a& HU}
3-1. HeLa A EZFo|A 9] 22 4] 1] A 5§ H7)

HeLa AXFE
708 = AL3}t )
A 2SRl
Invitrogen, USA)I} A A

olES AAs T3l
A ZEolEq 7tste] 37°C2 (0, vlg7]ol A 24A13F &k wldsidnt. vite Aol wjekdS A AT & 200
wA A2 wjgd o wAste] £ & PP dujgdor grai Ad §88 BEST).

golEo| A o 2.5x10* /W¥ EF(seeding)dtal z} ZHo|ES] AXE7} 60-
23 Foo dio] xEA &2 wiA 50 wAS Wi FF v R

=49l Block-iT (Invitrogen, USA) 5Spmole® ¥ ®]ald] 1 (Lip

21004 Az ik AgA §AE FANIE 1:600] HES Zh7t H7Esksith,

(pipetting)ate] E3Hek § AolA 20%3F BA8HATE. oA Axd HFAE
2}

Oﬂﬂ

T 5% Hud 1[(A) 2 B)]F AAld 7[(C) 2 D], 21[(E) 2 (B)IZFE Azxd it dgA] it dd
25S ¥4 Av]H(DMIL, Leica, Germany)¥ 94 dwj7og #&Ad Aoz T 59 A, C, E ARRES 944
duld ARlolal, = 59| B, D, F& ¥ viAR mXE 22 10y R AEy dEs HoFE 3% 4
g Abdelth, # AY 8 Ad, ke bolx KB upel o] AAle] 7, 2125H Axd ik AEA ] Hela
AT gk ik dY g&o] Hlud 1 Bup e 22 1] Rt Agass e e s ¢
T A

3-2. Hepa 1-6 A EZFo|A 9] 22 4] it A a& H7t

N
i
f

n-\-:

Hepa 1-6 A3 HolEo & o 2.5x10* /W EF(seeding)stal z Zd o]

48 4 = E9
AIE7E 60-70%8 = Y5t W, AR FHA dio] EFHA o wiA 50 mAe ¥ I3
nAZ  FAE Fe d HrAA EZQ Block-iT  (Invitrogen, USA) Spmole® =}  w]ald] 1
(LipofectamineTM2000, Invitrogen, USA)Z} Al 25, 3304 AZzE ik dLA] §4E& FAN L 1:600] 5
=5 7 ke, olES A48 dS"” (pipetting)ste]l R F A4 2023t WAIST. o] FA

Fol

AzE EFAE 4 ZdolEd 718te] 37T €0, vlg7IolA] 24213 Feb widalsich. wmidE Alxe] wjd
S AAT F 200 M2 wigFd oz wAste] = & Y dAnjFder PRI} AL g8 A
T©}

T 62 Hlald 1[(A) 2 (B)]3 el 25[(C) 2 (D)], AAlel 33[(E) B (F)]oZHE #A|xx ik A
A AL F&S FY Fn)H(DMIL, Leica, Germany)d A=} dnjAd o=z #Fs Aoz & 69 A, C, EAR
S A | ARKlela, = 69 B, D, F AR FF viAR ZAE 22 ] gREbe] Ay des
HoFE g dnd ARl M oAy 8 Av, = 609k 6DolA Bz ukel o] AA|e] 252 HE AZH
4k AdA e Hepa 1-6 Aol gk ik g o] vlale] 1 (= 6A, 6B) Bt} e i dAda&s 2
= Ue S g T 91913} 3, AAle] 3302 FE Alxd A ALEAS] A9 = 6ESE = 6Follx yERd
ue} o] Hepa 1-6 AIEFo] theh a4k Y F&o] wlad] 1 (E 64, 6B)RTH s 2he 7hA 2ln e
AEEES 2t ve ARS & 5 .

3-3. WM266.4 A|EFoA 2 & 4] 2liaate] dd ga& Hut

M266.4 AEFE AF A 48 & ZYolEo] & F 2.5x10* N¥ EF(seeding)stal z+ ZHo]EL HE7}

60-70978 %= wL3HA FEAS o, oAEEEZ FH FHo] EFEA Fe wiA] 50 WS Y FF AR

FA" e 7 fr s 529 Block-iT (Invitrogen, USA) Spmole® 3 Hlnle] 1 (LipofectamineTM2000,

Invitrogen, USA)¥ AAld]l 5, 19914 Az=H ik AgA] 98 FAR7E 1:500] ELE% Z}zy H7FsglTt.
o5& A3l ™ (pipetting)dte] 3 F A2olA 20%3F Wx £

4 FHo|Ed 7tate] 37T €0, MG7IelA 24A13F F<b wjFsgict. wjg= /‘11—‘%«1 HHQF‘%‘% A AT F 200

w2 NZE wgdoR st F F FF dujFoR grai dd a&8 3G

= 72 Hae] 10(A) 2 (B3 Al 5[(C0) 2 D)Isk AAe 19 [(E) 2 (H]2FH Axd ik ddA] e
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<204>

<205>

<206>

<207>

<208>

<209>

<210>

211>

<212>

<213>

A Ad a8 3% Au|F(DMIL, Leica, Germany)d YA} dvn|7d oz dzs Aow &3 npAR EXE
22 A HEAAe] MEU AEs BRoFe A dvd 9 g3 A ARzleltt. # A3 3 A9, &
7Ce} DA B upe} o] AAfe] 5EFE Az WA AL ] WN266.4 MEzTol gk A dAg m&o] v
e 1 (% 7A, TB)ET dd 22 1A fEALe] Agass Zdevte AMES & 5 Uk E=g, & 7E9
TRl A Aol Aga&s g1k 43 vlad 1 (X 7A, 7B)R

4-1. A549 A EFoA e dF FAE B2 (Fluorescence Activated Cell Sorting, FACS)E o]&3F #& 7h

A549 AIXxFE AE Hd 48 9 ZHo|Ed A & 2.5X10* /I EF(seeding)dtil 2t EHO]ES] M27} 60-
7094 = ddstA 34 qFl2x Fro PHo] xR g iR 50 WAS €31 FF AR &
A #Ze g FHEst 22l Block-iT (Invitrogen, USA) 5Spmole® 3} H]xuo] 1(LipofectamineTM2000,
Invitrogen, USA)Z} AAJd] 2904 Azd A4t dEA] &S FANZL 1:600] HES 242 A7l o5
< A A% T3 " (pipetting)ste] E33E & Ao 2023 AT o]FA Axd HFAE 4 ZHolE
of 7}ate] 37°C9 (O, HIE7IA 2442 & A H oAz wjekdE AAG T 2004 A4t S
F&AoR wAEle] £ F g AEXE TN, AEE FHE F QA SdFE&Ao R 2/ AFHST
dd FAE F2 A gRIte] o3t AlxES I FAE 2417190 BD FACS CALIBUR (BD Bioscience,
USA)E AMEste] 33 A= 3139 ool 3t AxU A a&& ZA3%th. ol& & 8 Yehldtt.
el

L= 89 mRolA Mo opf AEshA e WA T (& 8A)2 HET O
o

] AXZ W2 Aedx &
o} I A7} A9 o]EdtA] ¥kl (1.12% ©]E3), & 8B Hluld 1

]
3} AFE3E Aol s g go] BAE FHe
7 FrREAe] Ad F&o] 77.59%2 Aow el ). ShE, 2 odgo] Aaje] 29 (&= 80)9 A
gte] A9 Z7ZF 91.74%5 el w1 Hgltol Hlste] 4 A EU JdEeEsS 2E Jdoz ey
Ak
AR .

upeb gl AAje] 29014 AlzE SiA AGEAZE vlale] 1 B 93 HRIAN AE aEs TS &

4-2. KB AEFNM HF FAE A% (Fluorescence Activated Cell Sorting, FACS)E o] &3 #e 7H4
glrie] g a8 54

KB AZFE A3 AY 48 4 ZYolEd 4 o 2.5X10* AW EF(seeding)dtal Z+ Zdo]ES A L7} 60-70%
| AAAL w, duHlEET BHo] dFo] F3E A B wjA 50 UANS Y F3F vAR TAH
2o 7t grREA EA—Q Block-iT (Invitrogen, USA) Spmole® ™ w®lud] 1 (LipofectamineTM2000,
Invitrogen, USA)X} A AJo] 3994 AZH ik AdA] A4S FANZF 1:600] HEF 747t H7FedY. ol &
S A48 F3" (pipetting Aol A 2027 BABIATE. o)A AxE HIAE 4 ZHolE
o 7}akel 37°CE] €0, wHY7 b F H Az wfekas AAS T 2008 A4t
TENoR wuAste F F ujgHE AXE S, AZE TR F Ak dFEAo R 29 AFHF.
HqF mA" ZFe 1A g3g FAE E2]7]< BD FACS CALIBUR (BD Bioscience,
7 39] o)Fo] 93 ANEY AL &S B4t olF = 99 YERAT.
T 99l =Wl A o} AYdHA & mAETE (E )L HrToR R AF Y2 AdHA &
o} W =A7} A9 o]F&A &% (0.22% o] F3), = 9Be| Hud 1& ggo] EAH z
74 R Ad g&o] 80.79%% Aoz Bl HUr}. Cii
§- 95.38%E% LtERo] Rlad] 1 (&= 9B)] AHgtel Hlste] Hrth FgE AU A"gass z2ke sos IRl

—
o]
-

USA)E AHEsto] &3 &

w2 o] AAje] 39(= 90)ollA Alxd Mt ADAE vlae] 1 By 9k 2R g 588 7
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704 7dsA AAPS o, oAE2E FHd FHo| ¥HA e wx] 50
g 2o 7 gH A 529 Block-iT (Invitrogen, USA) 5pmole? ¥}
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Invitrogen, USA)Z} AAJd] 1594 Aze ik AgA] §q48 FAMZ} 1:800] HEE 247t H7tskgltt. ol&
& A3 93" (pipetting)dtel EFE & ALolA 2087 FH ST, o]FA AxH HFAE A FYE
of 7kake] 37°C2] 0 ¥lF7IoNA 24A12F &k wjFellvt. wigE AMEE +F At gFgdoZ 2% Al
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417191 BD FACS CALIBUR (BD
wAe . olE = 1l

2stG ek, ¥ xA"E Ze 1A glrndale] Eoizh
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A2 A 2083 WSt o]FA Az HFAE A EHlEd HIIste] 37 T2 €0, AEu|F7]olA] 244 3F
ot wjokaEtFTE. 24A17F 3 Trizol Al2F(Invitrogen, Carlsbad, CA, USA)S AF&3le] M EWe] EA)sl= HA
W AlA 2R AAF (mRNA)S E2]8tglem | o] mRNAE AccuPowerRT PreMix (Bioneer, Daejeon, Korea)E A3}
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o} 225 AREE HEA Ao A Antolnl fdzke] FdFe] 7zt 16.3%h
Hlale] 1ol wEbt 37.6% &l wlel Mukolnls BplEks 2

o], AAld 99 22011*1 xﬂ Al AgA 7} HeLa AlZ U2 Z&714 g mnaiil
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A} FHES AAVSS 0§ ALy PRI AY % B}
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M 266.4 MEIFE AF A 24 9 Zgo)Ed 9 @ AHEE 5x10* A BEF(seeding)dttt. 2+ =
AEZ7F 60-70%9 4 %= LA RS o, dAEE2Z FH dHo] ETehE A g ulX] 50uS Wi, Anl
o]MS EFAEFE siRNA 20 pmoled H]are] 1 (LipofectamineTM20003F siRNA E3Hal A 2lat) 3} Ao 183 A
Aldl 3604 Az ik ALA] §HS FANZF 1:600] H=F 72zt "Itk

Autolwl (survivin) A A (Gene bank accession number: NM_001168)2] & AAS F=3}7] 93k siRNAE
e A ok (Samchully Pharmaceuticals, Seoul, Korea)olld TF-&te] ALg3k3dc}t. o]&S& 443 13E
(pipetting)dle] 33 & HALolA 20%7F WA st o]g A Axd EFAE A Fdo|Ee H7bste] 37 T
0, AlEufE7 oA 2447F Fob vld3FATh, 24A17F 3 Trizol AlF(Invitrogen, Carlsbad, CA, USA)& ARE
st MEUe] EAsts AA HAA fRSA (mRNA)S 289 o™, o] mRNAE  AccuPowerRT PreMix
(Bioneer, Daejeon, Korea)E& A}&3lo] cDNAZ S AA} 31T},

% 138 WA e wad 19 246 189 368 AHES BEAS Ad A W 266.4 AFERIA B F7
el Autolale] AR BAS HlwG Aolth, e nAews v 18 AHEET

A etz wlE] A 1 183} 365 AFEE HEA Aol A9 Autolnl fHAte] wEAge] 242t 4.6%9%
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_I

ol9} 72 AioA & F gl%o], AAd 187 3604 AxE A HAEA T W 266.4 X U= 22304 €
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AR Th

5-3. KB AlEol A GAA FEFEA Aur-3S o] &3 2ok grda Ad 55 H7)

KB MEF5 Ad dd 24 & ZolEd A & AEXE 5x10* ¥ EF(seeding)3tHtl. 7 ZE|o]|EQ AXE7}
60-70% 4= T U3 A AFIAE v, dAE=2x FH FHo] xIIHA & A 50uHS €ar, Autolnl
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Carlsbad, CA, USA)& A}g3lo] Axde] EAsts AA wHAA g RAAF (mRNA)S 223151 o™, o] mRNAE
AccuPowerRT PreMix (Bioneer, Daejeon, Korea)ZE AF&3}o] cDNAZ AL 3}t
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K562 AIXFE Ad dd 24 A Zo|BEo A T AEE 5x10* ¥ EF(seeding) A th. 7} Zeo]EQ] AL
7P 60-70% 4= TdsA AFAE W, dAE2x FH FHo] xhEA e MF| 50uH S Wi, Autelrl

S EAEE siRNA 20 pmoleS Bl 4 1 (LipofectamineTM20003} siRNA E-3A] = e)) 3 AAjd 49} 2 A<
3201]*1 Azg ik LA GAS FANTE 1:600] WS A4z HIbsgint. o]ES A48 93" (pipettin
g)ate] &3k & AReA 2087 FA AL oA AzE EFAE I FHo|Ed HUFste 37 T 0, AE
7)o A 24A4)17F FoF wFEtd k. 24A)17F 5 Trizol A19F(Invitrogen, Carlsbad, CA, USA)S AM&3lo] A%
o] A= AA wAA R (RNA) S EElskele™, o] mRNAE  AccuPowerRT PreMix (Bioneer,
Daejeon, Korea)E AF&3Fo] cDNAZ AL AT

T 15% vAEd vl 13 AAld 49} 325 ARES BFAES A2 A9 K562 AEWA Bl 1Akl
AupolRle]l AALA WS wlad Ao}, thERTS n Hlxo| 18 ARE3F3AT).

mA e tfzarel] vlE Aol 494 325 AREEE HIHA Aulre] A Auteldl frizte] WA el 7zt 52.6%9k
48.1% o] wr& o= Flxo] nlae 1oA vERd 95.3% H@A L] vlE] AMutelnl s gAlEE 224
walake] Hgdgdol tf 95 o ST

ole} e Ao A & 4 gl%ol, AAd 49} 32004 AFzE A DDA} K562 AE HE A7t B
=& e 1 Ho 1§ 538 28R deste] aARAAe] 2EE AgHoR AN & 5 i

[23d) 6] 3-(4,5-dimethylthiazole-2-yl)-2,5-dipheny!l tetrazolium bromide (MIT)& A}&3F A|EZA H7}
6-1. WM 266.4 AZFol|Ae] A5 H7)

2 odbge] gk daEAe] MxE 540wk HUME ebr] flske srier 2 Ao R AFS st W
266.4 AEo| o2 m gy} vlae 1 (LipofectamineTM20003} siRNA H3HA] A elwt)& AHE3tglon,
2k 7] R e A 113 Ao 3004 Az it ddAe] B3A FARZE 1:600] HES A s}
3 AE 5A4S HUREIGlYE. b A ARk AlXE 548 W] HUksly] 918ke] siRNAE AUl A o]
e 23¥E IS AFESIAY. AXE SAL 3-(4,5-dimethylthiazole-2-y1)-2,5-diphenyl tetrazolium
bromide (MIT) A]<Foll Jgk W o= H7hshgict.

AEE D T 2.5x104 AE7 HEF 48 D(well)ol ¥F (seeding)dtal 12A17F vlge & dlat A<}
siRNAS] E3A =4S AMEskaivh. 24X A3 & 2h2F NIT €948 wix 9] 10%7F = %5 7hskar, 3AI1F o] )
et v HFNS AASEL 0.04 N I olAZEHE NS HUIe Fo] dgtolx 2] (ELISA reader,
Sunrise-Basic TECAN, Mannedorf, Switzerland)E ©]&3}d 570 mmollAl 2 SH=E ZSAHSATE.

T 1602 HE HAAd 117 Ao 30004 AzF 2 Ly ik AdAE Al IR SAF Mz o3 b
A 1 HYp O we SA4S ZetE AMEE 4 5

6-2. HeLla MEFo|A Y MEEA F7}

o]
AN .

\<

2 o] ik dEAe] A 5 A HE s7] sty sl e HAgoR AFE FAEATh. Hela
Ao tzwrez vy Bl 1 (LipofectamineTM2000%} siRNA EH3HA] Hzlih)S Ab&3tlon, zhe
ZHjﬂEﬂ44é1]]MﬂS@Wiﬂiﬁﬁh_ﬁ%ﬂﬁéﬁﬁﬂgﬂmﬂlﬁW]QE%Wﬂﬂﬂﬂ*MEE@
S Arterleh. dqk dgAnte] Ax =45 Wes] Hrlalr] flske] siRNAE AlEuelA Eigdo] gle 23
£ AEEs AFEsel F} ME 542 3-(4,5-dimethylthiazole-2-y1)-2,5-diphenyl tetrazolium bromide (MTT)
Alefoll o)gk Wi o w RHItstgitt.

AXE 4 T 2.5x104 AE7F H=5 48 D(welDoll =5 (seeding)dtil 12413+ wst & ab A9
3] S AsiAh. 24A3F A3 & 44 MIT €98 X9 10%7F ==
k3t T}S AZHNS A A 0.04 N G4F o]AZ RS fAHS Hrylslk Fo dfolx 2H (ELISA reader,

!
Sunrise-Basic TECAN, Mannedorf, Switzerland)ZE ©]-&3}e] 570 mmolA 1 SF == SAHIAT.

1-%101

T VTREE AAlA 149k AAjel 3ol AlzE  dge] St AeAl= Abghel A AE-SF Azl el
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