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(HZE]  HAET, BT MR B T LA R 53 60 T 68 75 30 5 005 M 6 e bt B 2 328 A0 R AN B S
V5] R3S A i 2, A A5 A ek 2 T 19 e PR YA 7 IR A R B TR AR, [ A, e 440 R L 10 v 32 eV R A A W 2%
VR A= I e S W 28 PRI, AR F 5 2230 FI) 4 5 5% A1 2 ( Streptavidin, SA ) 5 24E 4 2 ( Biotin ) Z [H] JL-F-
ANF] AL A8 G TR AR ) R b i 28 I A M T B MRV BRAE MO SRS S 45 G A SA MBTEE N R %
PRI ECARIEAT 2 T 20 ) &5 I R e /. 1 5, A 78 9 % 38 BE R 1) A 28 K 4 it ( Dendbritic cells, DCs) A9 8 4 26
SA-mlgG1Fe. HU, B R UB MR R B AIRIRARIC CT26. W'T 25 iz Ji 200 M BT i 640 8 ik A A8 Wi 5
AR W IEAE S WA R s 1) & RAB M AL A RS AR R RS A R AR 1 MR L ( Biotinylated broad-
spectrum tumor antigen, Biotin-TAg) . £Ji , ¥ SA-mlgG1Fc 55 Biotin-TAg F& Fe A3 Bk LA T3 Bk, NI 3RAS 25 1 i
IRV, XIS A R S R A TR . S5 R R FFIE R LA S A I R L SA-mlgG1Fe, I 315 RE
5 SA 4541 Biotin-TAg, ¥ SA-mlgG1Fc &5 Biotin-TAg # i fET IR BT 5 LU ol 1 :48 HEAT38HE, DT il £ 1 BLAT #E
1] P RS 1 18 45 Mg s 98 2 1 I G 0 b o 1% b e 2 i b oA R SR PR B SRR B R AR AR R 1 24k
(Insulin-like growth factor 1,IGF-1R). ARWFGEAE 5 e b A i) i 2R e R 3 B BE e T Sl
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Construction of a Colon Cancer Tumor Vaccine Targeting Dendritic Cells

Song Zhengwen, Zhao Zhihui
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Jiangsu Key Laboratory for Molecular and Medical Biotechnology, Nanjing 210023, China)

Abstract: At present,the issues of predication difficulty for tumor specificity antigens and the ability of these new antigens
to be effectively taken up by antigen presenting cells have not been resolved , hence the expected clinical treatment of tumor
vaccines has not been achieved ,meanwhile,the highly sialylated modification of tumor cell antigens can induce a suppres-
sive immune response in the body. Therefore,this study attempted to use the almost irreversible non-covalent binding prin-
ciple between Streptavidin( SA ) and biotin to cross-link the biotin to the sialic acid modification site of the tumor cell anti-
gen and then to cross-link it with the ligands that bind the activated endocytic receptors of SA to prepare the tumor vaccine.
Firstly,the recombinant protein SA-mlgG1Fc that targets dendritic cells (DCs) was constructed and expressed. Secondly,
azide-modified unnatural sugars labelled CT26.WT colon cancer cell antigen glycosylation sites via metabolic incorporation
pathway , then the biotinylated broad-spectrum tumor antigen ( Biotin-TAg) was obtained by covalently conjugating biotin
with the azide modification site of the tumor antigen using a biological orthogonal reaction. Finally,the colon cancer tumor
vaccine was obtaiend by cross-linking SA-mlgG1Fc with Biotin-TAg at an optimal cross-linked ratio,and the specific anti-
gen contained in which was detected. The results showed that the SA-mlgG1Fc was successfully expressed using genetic
engineering methods ,and Biotin-TAg capable of binding to SA was obtained, the targeted and stable colon cancer tumor
vaccine was prepared by cross-linking SA-mlgG1Fc with Biotin-TAg at an optimal cross-linked mass ratio of 1:48,at the
same time,the expression of the specific antigen insulin growth factor-1 receptor (IGF-1R) in the prepared tumor vaccine
was detected. This study laid a foundation for the development of a novel tumor vaccine based on methodology.
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2E 5 W9 ( Colorectal cancer, CRC) J&—FP 2295 & FHUAKR ) B 1 A2 B A i % vk i Jeg | 2018 45 Tilfil
CRC WY AP A 180 227, FET- NELL 88.1 T E A BRI ME IR HEAT RS v, R A JE 28 = Az,
FET-3RA R AR A FR T FRST IR CRC M PRSFIA YT T-BE, MR, W 20 1 e ey i A )
HE A7 RS B S i i A A AR | ol T R G S I e R T L D 6 M B FEAA L
i SO I RE 77 308 2 Y 1 A2 AT A it 5 3 A0 A S B TR JU ik R A B AT S o, S BOWA
TR v i PRI RO BEAT IR BN . DCs JE LA N I RESRR R AP 4 i, & REF T HSR MY Fey 32
A C RYE AR 3R A7 A A8 2o A WA Y e AR AR IO T b e i, DT (2 38 25 0 s T 9 L8 A4 i, A 205
T AU S N 25, FE VS AL A R S VBT IR S e v R S ORI TR, e 8 3R 1 G Fey 2
& (Immunoglobulin G Fey receptor, IgG FeyR ) J2& G2 5500 4 Mi i) 2R 1H 43 F , B R IK T DCs KT, X L8453
Tl PRSP RIS , S A0 N B AE T RIS, FeyRI 2 1gG 7 26 U S0 TS24 BRI BILIA
FEAE A A BUIE S e O E T, O B R IR AL B IR R E 5 Tg BUBESE R E 2R DCs
Wi , E T S R T 20 M DSk A5 18, PRI R0 T A A 1 7 A= R TII R , DT 75 22 AILAAR 7™ A 410 1) 4 328 i
Y U G 52 S A RE TR E R B, AU S U 25 A S A Y 2 A ) bR 4
SRS BT R DU AT IR, 4 4 PR A v A SRR I AN 2, I 2 — T B4 5 R )
55, FE PR SPUAR BRI G WATE , WA BE ™ LA 8 BT S e 2% FE & B SA 5
PR R R A G B LP AR AL AR 45 5 RIS X LA AT B i s | O 534 SA-Biotin &
GEJ vz TR v 00 A R AN 5 A v e o 0

PRt , A BIFE i 3 K B 4 FORE peDNA3.1(+)/SA-mlgG1Fe , 635 REFL ] DCs 22 T £ 2 K FeyRI
M E A SA-mlgG1Fc, S8 J5 5 Biotin-TAg #EATHSE AT R ACHK , I TfT il 25 BEHE 1] DCs H HATFRE MY
S i R v

1 AR5k

1.1 EEiKHA

Ham’s F-12K 3532500 F SEEHE L 5 5 A R |), Bi 2 (100 U/mL HE R A 100 pg/mL #EHEE) |
RPMI-1640 3557304 [ Wisent /A F], Opti-MEM JG IfiL 1% % 75 3£ 04 [ GIBCO 23w, B 48 L5 W ) K EE 5 A
EYEARA R ], 0.25% B 8 (B A 28 = KAl G418 —Fi Rk H Sigma 2 ], Lipofectamine™
2000, tetraacetylated N-Azidoacetyl-D-Mannosamine ( Ac4ManNAz ) | Click-iT DIBO-Biotin , £ 1 marker 4 H
Thermo Fisher 23], JG/K LB H | AR GAEFHE A BR 2 7], & H B0 515004 H Bimake 23 7, Tris | Glycine
W A s I AR R A BR A W HCL I A B A4k 22 380500 4 BR A R, NaOH 1 F P4 Pl A6 T4 A BR 2
F],0.05% Tween 20 14 B [E 258 14k 243554 FR 23 7], Protein G 4FF Chromatography Column I FH - 133 2%
YR A FR S ], BCA 355 & . FITC-Biotin , Protein A+G Beads ., Goat IgG anti-Mouse IgG1( Fe) antibody |
Rabbit Anti-Goat IgG ( H+L)-HRP | Anti-Biotin-HRP-linked antibody . IGF-1R polyclonal antibody. Goat anti-
Rabbit IgG (H+L)-HRP ]I [ Bioworld 28 &, A #4 & BT 75 3K 51 2 B Bioworld 28 "] 4241, RIPA Lysis
Buffer 45 & 2% thif i A< 52535 2= Be .

1.2 FEF%
1.2.1 fmpniEsr

/INER CT26.WT 25 i3 40 ik (0 b R 2= B 4% ) 76 37 °C 5% CO, M4~ , 1 & 10% FBS
FiEZ (100 U/mL HEZE M 100 wg/ml 552 %) 19 RMPI 1640 52415 52 0555

CHO K1 4 ik ( by o5 Risk 22 2545 BN 7 25088 ) 7E 37 °C 5% CO, R, @& 10% FBS Fifii
A2 2R (100 U/mL FH 28R A 100 pg/mL #8 K ) 19 Ham’s F-12K 5828 77 R,

1.2.2  pcDNA3.1(+)/SA-mlgG1Fc ###

M Uniprot Fll NCBI t#ia 25 if)/ N [gG1Fe FEERE 8 SA FER Gnfith ¥ 5047 Hexd o3, G iy
it ¥ 515 Linker JF 91 K o3G5 AP HN AT DG M4 peDNAS. 1 (+) F 3R 804 5 B 0L i e 48 A 10 1) iy
YIN7 s 740, it PCR 7345149, 3546 LR 5190 57353 551 A Hind 11 (5'-CCCAAGCTT-3") , Xho |
(5'-CCGCTCGAG-3") B 5.
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351497 .5’ -CCCAAGCTTATGTACAGGATGCAACTCCTGTCTT-3'

FE514 . 5'-CCGCTCGAGTCATTTACCAGGAGAGTGGGAGAGG-3'.

PCR 4" 34 & A BV SA-mlgGl Fe FEDR K K/ INIE B 9 55 204 T I e i A T AL, 1% Bt e b 26 g Fi
TS [ B R/ INIE B 0 [T P2 0 R peDNA3. 1 ( +) 23k BAR 4> BIFEAT SUBEY | T4 1% 432 % 2 2
FH BB A B, M 19 T 2H 3R 88K peDNA3.1(+)/SA-mlgG1Fe #E17554k DHSa B2 40T I8 AT T
FNPAR 37 CHEIE G TR, BRI e b, 22 18 7% PCR, Hind 1L F1 Xho 1 BgYI G E , %F BH 1 v bt 7 A
FFEEIBUTORE 3% 20 w1, 07 45 R 5 H A 3L R By 50 3547 Lo, 44 000 ) 1F 4 1) 55 41 Ok A 44 Ok
pcDNA3.1(+)/SA-mlgGl1Fe.

1.2.3  5RRE BB A ik

FREC 0.3 g BElEHE, N2 &G 20 mL IXTAE HLIKGE i AR, OB b s, (S Beb 72 43 15 i,
A1 pL AAFR YR} B R F DK BE AR L, 47 b SRR A, R BRI HBE 415, 45 R U DNA A Marker S54%
WA AR BB HE T AL 120 V HLYK 20 min , $5 H UK BRI SO O7E BRI A AN P WS H Tk 4%

1.2.4 SA-mlgGlFc #) &k

¥ DNA Fife 505 A R 3 we:8 wL, K peDNA3.1(+)/SA-mlgG1Fe #4745 4 CHO K1 40f , 55 Y
Kig% 6 h i, B4k Ham’s F-12K 4HAEIG IR, AR 223595 2 48 h. I ALK N 800 pg/mL Y G418 #1772
SRR T E , RERIR 2 d SEAT — R AR, HEAT O 2 R A IR B 24 CHO K1 48 i 250 He s>
AR 20 AR AR AR S IR 1
1.2.5 SA-mlgGlFc #)464%

WA RERa i IF KB £ 38 SA-mIgG1Fc i CHO K1 ZH s 37 Fis W, #% BiE s A 1710 (R FLAY
1 mmol/L Tris+ HCI( pH 8.5) Z& i, 18 15 £ S i 19 pH {2 M. 4% Protein G 4FF Chromatography
Column FiEFEFNETE BN R IHAT EAE PBST 2% | Glycine-HCL BB, ¥ 5 SA-mlgG1Fe [V # 1T
BCA & E it , B TR A TR, i -80 CUKFATRAE.

1.2.6 SA-mlgG1Fc 5 FITC-Biotin # %54

B 100 pL Protein A+G Beads T 0.5 mL EP 45,4 °C ,1000 rpm 5.0> 3 min. 3 F3# , f# FH 200 wL 1xPBS
2% MR IE L Protein A+G Beads 3 WK, B HE/2E 2 4 0.5 mL EP & Hodh— & VE AS280 4, inA 32 pg
SA-mlgG1Fe, B —81E 25 XTI, 6] 2 4 0.5 mL EP 4 th b 1xPBS 28 ik ZAKF1 R 100 L, 25 %
FERIEE 2 h. 4 °C 1000 rpm Z5.0> 3 min, 5+ 3, 1] 200 pL 1xPBS 28wl ¥k 3 UK. 43 H 0.3 pL
FITC-Biotin( 10 mmol/L) 545 1) Protein A+G Beads {4, ] 2 1~ 0.5 mL EP 4 H &Ml 1 xPBS 2% il £ 14
FHON 100 pL, #E% 4 CIEF 0. fHiFH 200 L 1xPBS 2% Ml ¥k Protein A+G Beads 3 ¥X,100 pL 1xPBS
2% K 2 Protein A+G Beads, 43 X 10 wL Protein A+G Beads B2 KN E 96 fLAH , ¢ ' i il W 5%
IEREEIA.

1.2.7 A EARITE RS 69 M B R

WX R KA CT26. WT 25 736 A0 A2 140, #e 3x10° A~/ mL AR EHER 10 em 4 ARKE
FRIL, B 5.825 mL MR = T 15 mL B.O08 F, A 175 pL 20 mmol/L. Ac4ManNAz 7T 43 iR )
(Ac4ManNAz ZKEH 0.5 mmol/L) , INZE _FaR4NfaEF: LA, F 37 °C 5% CO, 40 R F=48 h 55 24 h.
SR AT A0 A5, 3 A M 35 L A 20 B S 9, I 6 mL 7% 600 . 20 mmol/L Ac4ManNAz (%) 21 il 15 7
W (Ac4ManNAz ZHFE K 2 mmol/L) , T 37 °C 5% CO, 4RMIIEFEM 4k S 5% 24 h.

FrU K 22 90% Bl & FER , [ 4RO SR AN 1 mIL RIPA 35 S0 (S0 - 26 (BB = 100:1)
VK 2467 30 min , WA AN, 4 °C (12 500 rpm 5.0 20 min, YA FIEWIETT 99 CAEME: 6 min, VK i
B 5 min, MIA 150 wL 2 mmol/L Biotin-DIBO (15 pL/10%cells) , FE4MRA), iR WG E 2 h. &5 T
BCA 85 1 E i, 14 M0 M 24 W 5 vk CRE AR EE R 1010 AT VK Z BEDTIE B 1, TR 252 s i A= 4
2 UE T80 CUKAH , e K.

1.2.8 SA-mlgG1Fc 5 Biotin-TAg # 5% & LB 1L

=80 °C kAR HLH BT 1 Biotin-TAg,4 °C .12 500 rpm &5.0> 15 min. 3 FI , IK B EE A DUE,

BTUK AR R QR R T 0 WA G 2 PR FE 43 S Biotin-TAg, S8 J5 ##4T BCA &
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. ¥ SA-mlgG1Fc 5 Biotin-TAg % B & LR 1:12.1:24 1:48 1:96 #177/MREA 4 CIHE K. ¥4
IR B & Protein A+G Beads, 58/0R 2,4 CHFH 4 h. 4 °C .1 000 rpm &0 3 min, WERE E
15,200 pL 2546 28 vhil # & Protein A+G Beads,4 °C,1 000 rpm &.0> 3 min, 5% 1, A 2 K. 50 pL 1x
Loading buffer H & Protein A+G Beads,99 °CZZ#£ 5 min,4 °C .12 500 rpm 5.0 3 min, WHERBE , #1745
P2 ESIASI | I E SA-mIgG1Fe 5 Biotin-TAg AU AESZIE L.
1.2.9 £ WA 78 % 3 F PT84t R IGF-1R #4m]

# SA-mIgG1Fc 5 Biotin-TAg Fit T N 1:12.1:24 1:48 .1:96 HEATA0HK AL HEIA] 1.3.8, s ELl kG
U e 96 4 2 T W AR A A 3 1 IGF-1R (1) R35.
1.2.10 S%yE¥pid

PR TS 129453 B 4% W 4 e, B 5 Loading buffer 3% HCNRE A ,99 °C 2 4E 5 min, ffi#E 115543
A4 °C (12 500 rpm 50 3 min, W — @ 5 14 _ LI RGHET T BAE AR R 85 V AR T HLUK , 798 11 Marker
SYFEIG VR R 2 135 V kSR ek, B0 A TR 5 58 B AR B, VR 56 I = 3h , e vk A i 45 F 100 V
HLUK 120 min. $5JES5005 K PVDE RS9 T3 A (5% B RE W58y, TBS el , SRS 2 h 5, 8—
P, 4 CWFE R, AT Pt FIBEHEF 1 h, 7E PVDF KL A ECL (%, i ] Tanon 5200
Multi ZIHERUR R G HTA M.
1.2.11 %t

S EHE R I E PR 1 DR (means +SEM ) SR 7R, £ 0] A% 1 2514 2% 5 H one-way ANOVA I§ ¢ ¥
5. ¥H GraphPad Prism 5¢ i, SCE0 ¥y H 4 3 Rkl |, P<0.05, = R B S E R kxR,
n.s. FRIC I E 25

2 g5

2.1 SA-mIgGIFc WRE A 5%E

W BB SA-mlgGIFe FEREF peDNA3. 1 (+) RIKEK I, 14 # # 20 R IE 280K peDNA3. 1 (+)/SA-
mlgG1Fe, b FUFREVIN 25 34 Hind TA Xho 1, FEak B REANIE 1-A F/R. #4849 B 20 R IR 31k
pcDNA3.1(+)/SA-mlgG1Fc %4k DH5a B2 A5 40 B, $ USR5 2% 2220 w1, (] B 368 o0 S i il o5 e vl
TREEE S5 2R W R 2078 7000 bp AbAT FIAY 2541 (181 1-B) , S5 A0 8 4 B 41 B0k B 35 A9 R/ h— 2, ATTIER] 2
RIS I3 A H FE 4 UKL peDNA3.1(+) /SA-mlgG1Fe.

NEO 32N S ST A 0E R PTE S AL OR & NEO SERI B, 200 i 3R 35 1 L A b v
DA IE G I ISP A 2, M 1 40 B 4735 R k. R, peDNA3.1(+) /SA-mlgG1Fe #5J% CHO K1 41 jifg

A AmpR promoter B M 1
CMV promoter

17 wr/,/ Hind Tl (911) bp

< IL-2 signal sequence 10 000
5000
3000
2 000

Linker
| 1500

pcDNA3.1 (+)/SA-mIgGlFc

6 884 bp 1 000

750
mlgGlFc
lac promoter

500
M13 rev

N——————————— Xho | (2441)
bGH poly (A) signal

SV40 poly (A) signal 250

NeoR/KanR flori

SV40 promoter
A EHFTIRBUA peDNA3.1(+) /SA-mlgG1Fc 3% ; B: peDNA3. 1 (+)/SA-mlgG1Fe (¥ 35 M BE 5 H Uk 181, M : DL15000 DNA
Marker; 1 :pcDNA3.1( +)/SA-mlgG1Fe.
E 1 pcDNA3.1(+)/SA-mlgG1Fc HItE 5&KE
Fig. 1 Construction and expression of pcDNA3. 1( +)/SA-mIgG1Fc
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48 h B P2 B0 1 B PR R G418 HFAT i vt g fe i AR IA H 4 A 11 SA-mlgGlFe Y CHO K1 4 Jif2
2. 2k PRI O R FE s, {4 1 mL Protein G 4FF Chromatography Column 4li4bifk 45
SA-mlgG1Fc. Z55RNE 2 rn  WAER SA-mlgG1Fe YRR A H B 554, /0T8240 75 kDa, [AH, i gk
%5 3 FI4E 4 th & SA-mlgG1Fe MIPEBIRIR AT 1 mg/mL BB TR A PR, 80 °CUkKAE A .

A B 15¢
=t =
=] 9]
g B= ~
= = -—El 0
en = Q 1 L
= - £ = @ B °
< g = 2 " g
< = < = ko] ¢
(kDa) = 55} = = 2] 5 0sL
P P = U
90 | — m
IB: anti-mIgG1Fc | | | !
50 0 1 2 3 4 5 6

Tubes

peDNA3.1( +)/SA-mlgG1Fe #4: CHO K1 ZHJifd, {1 1] G418(800 pg/mL) fINJE i vk BB RS & F2i5 SA-mlgG1Fe 89 CHO K1 42 , W5 A

JE WA RS R L AT 4l fk SA-mIgG1Fe. A foE BNl SA-mlgG1Fe BZIXA ;B A EE B SA-mIgG1Fe By FHHE.
E 2 SA-mIgG1Fc B4t
Fig.2 Purification of SA-mIgG1Fc

H TS E AR R SA-mlgG1Fe s R RE 5 ALY R 255, ] Protein A+G Beads 12 SA-mlgG1Fc,
45 FITC-Biotin JLHFE , 2K SA-mlgG1Fe 54 ¥R MACBRAF . &5 R A 3 P, M He s a5 ot
WAZH | SE62H TP AT 80RO, T ZE 5 Protein A+G Beads B SA-mlgG1Fe i35 FITC-Biotin #4735,
HIE A 4l b I AR 1 SA-mlgGlFe BESAEMREE A

SA-mIgG1Fc

Blank

FITC-Biotin

WFIH S 1Y Protein A+G Beads, HiHH—2H Protein A+G Beads 5 SA-mlgG1Fe £ E IR &AM TIHE 2 h, 2R 55 FITC-Biotin ( 10
mmol/L) #EHIFF 147, 53— Protein A+G Beads R 5 FITC-Biotin( 10 mmol/L) #EIF T 377 . 965 AU WAL W 41156 6o
3 SA-mIgG1Fc 5 FITC-Biotin & &
Fig. 3 The binding of SA-mIgG1Fc with FITC-Biotin

22 EMERFIEEREHRMERER

B R AR AR T L AR PR i 12 Do) Biotin-Thg
N 0 T A 025, P 7 5 45 120

B R AT AR W E A8 IO B SRR 3545 Biotin- 9%
TAg. F3A, TEARSLEG S B RTIIAI ST b | B ZiE B ¢
e 0.5 mmol/L Ac4ManNAz 5 CT26.WT 40 fifg 54
3% 24 h, 4K M N 2 mmol/L Ac4ManNAz 5 H:
JLHEFE 24 h YR B B 1R KSR IHB A b
A0 B , 5 2 mmol/L Biotin-DIBO (15 |,IJ_/106 34
cells) AT A= W 1E A8 ) 1 A] 3845 Biotin-TAg , %2 2 EJ 30
R g 5 E R bR IC B L. 255 4 R,
Jirggg e S A B A H B 457, Biotin-DIBO RE#S R 1T
A B AUE T 2 0 IR PR, 8 B A ) 2 B e A
bric) iR .
— 116 —

anti-Biotin

4 Ac4ManNAz B AR CT26.WT 40 ity S A% IR #E 17 125 Tk
5P 5 Biotin-DIBO(2 mmol/L) #7784 R A, il kLT
B 2 h, G LA I R BT A ) AR E B L.

4 EWMERLTIEMERE

Fig.4 Biotinylated broad-spectrum tumor antigen



AR, 45« 1685 5 DR 240 I 1 25 i e P a8 ¥ ) )

2.3 SA-mIgG1Fc 5 Biotin-TAg FIREZBELL

H T IRATREZ 19 3K4% SA-mlgG1Fc 5 Biotin-TAg WIACHRIE AW, e T R T5 20 45 45 6 ) e fE 3 1k
Btk e, #F SA-mlgG1Fc 55 Biotin-TAg F i Ay 1:12.1:24 1:48 1:96 HEFTACHE, 1 FH /& % 2 Y Protein
A+G Beads #1771 2 3B A4, WL Protein A+G Beads IR [ IR W FIBENRE T SR (49 SA-mlgG1Fe 5 Bio-
tin-TAg , T35 BN 6 P& 45 & B i FEAC R EE. &5 R N 5 s, WEL A AT DL Y, 7E Protein A+G Beads
2 Biotin-TAg "1, B4 Biotin-TAg fif FH & 914, 3CHK &2 A 0 & 45 11 Biotin-TAg 9 2t 76 3% i, 24
Biotin-TAg MY 124 240 g F1480 wg B, SRAF A SCHEE 590 & A 19 Biotin-TAg MY JC b 3 25 5, UL
240 pg Biotin-TAg 5 5 g SA-mlgG1Fc #1732 ik U ALIRAS. 7E Protein A+G Beads I E 15
(& B) AT LA, 24 Biotin-TAg FUH FH 1K 240 wg F1 480 wg B, Bfi#5 Biotin-TAg B34 N, 35 I 4%
i Biotin-TAg [ W ERE N, B FPE22 5 | ATt B SA-mlgG1Fe 5 Biotin-TAg )32 B EL 15 210 F1
IRA, FIEWHA Biotin-TAg 9| 4%. 7 Protein A+G Beads 712k SA-mlgG1Fc H1( [ C) A] LI 1,240 pg
#1480 pg Biotin-TAg 43515 5 wg SA-mlgG1Fc 47T 3CHRIT , 7EARTS B 5CHKE G4 SA-mlgG1Fe 13 IC i
xS #1240 pg Biotin-TAg 5 5 pg SA-mlgG1Fc ML E A B FLIR S, B, 7R Al flE £ 19
RIS EE S W [R5 SA-mlgG1Fe i &, % SA-mlgG1Fc 5 Biotin-TAg [ fe {4 3 Bk i &= b Ry
1:48 #1745 SA-mlgG1Fc-Biotin-TAg ZZ & 54

A Beads 20 (uL) + + + +
SA-mIgG1Fc (ug) 5 5 5 5
Biotin-TAg (ug) 480 240 120 60 (kDa) 15
120 5 n.s.
L |
2 10
IP: mIgG1Fc 50 %
IB: anti-Biotin ]
2 05F
34 =
L
~
0
Lane Lane 1 2 3 4
B Supernatant
Beads 20 (uL) + + + +
SA-mlIgG1Fc (ng) 5 5 5 5
Biotin-TAg (ug) 480 240 120 60 (kDa)
120
| 90 15
%\ skkok
3 L |
IP: mIgG1Fc %’ LO|
IB: anti-Biotin g
34 =
2 05F
K
e
— —-— SN 0
Lane 1 2 3 4 Lane 1 2 3 4
C Beads 20 (uL) + + + +
SA-mIgG1Fc (ug) 5 5 5 5 _L5r
Biotin-TAg (ng) 480 240 120 30 (kDa) g s,
2 1.0
&
Q
IP: mIgG1Fc =
IB: anti-Biotin 2 05
ks
Q
~
0
Lane 1 2 3 4 Lane 1 2 3 4

B4 AR SA-mIgG1Fe, 733 5 R Y Biotin-TAg #1738k, SR J5 12K Protein A+G Beads, I{4E Protein A+G Beads fiY
IFE LIECRITRB. A S BN A Protein A+G Beads 512884 Biotin-TAg LA K AR FI B BE 4347 5 B : e EENIEAT I Protein A+
G Beads FYMFE IR DRI Biotin-TAg LA KAHRL Y I BE 53 BT ; C - S BE BRI Protein A+G Beads H1#R%HY SA-mlgG1Fe DL &
AHRL Y I BE J3 BT, SEE0 TS 3 3K, ##* p<0.001 ,n.s.: LI 2 5.

Bl 5 SA-mIgG1Fc 5 Biotin-TAg HISRIE T BELL
Fig. 5 Optimal cross-linking ratio of SA-mIgG1Fc with Biotin-TAg
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24 ZHpEMEREYT IGF-1R HRiE

FE3)4% SA-mlgG1Fe-Biotin-TAg 2k & & W) , T Bk — LRSS B & W0 h & A7 19 R S e L.
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