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1 SLIGERS

1.1 XFENEE

KGHEEE F (SBA) 5 X9 7 3 39 #4) %k 4 X ( ECA) ) F Vector Laboratories, Inc.; LecA ( PA-IL)
Pseudomonas aeruginosa W4T Elicityl 23 ] ; A2fFL#E & -3 ( Human Galectin 3) } A2} L #E -1 ( Human
Galectin 1) I4F PeproTech, Inc; 4-F23E 2 FEWRE LR ( HEPES) I FAb N REF R A R A A]. HA
T4 0 F [ 25 B2 AL AR A B A ). AR A W) PLac Al PGle 2 BRAIREAL 1) Jy 1% & W ( Scheme
S1L, WAXTFER), SHEMRESY PIBMA-co-PBOB MRS SCHR[ 13] )7 A 1 ( Scheme S2, WA X
SCRHER).

"H NMR (400 MHz) #% # 4R 1E7E Avance I HD B #E ILHRAN LI 5E. A SHTE S0 R AEAE Philips
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CM120 3% 5 i F A B (TEM) FORES, Mk e Fe o 80 kV, K RE S il 7E S5 KA B RO H N I, il a8
T4 2 h. T8 o504l Waters Breeze 1515 BUSENR B3 (01 (GPC) {U5E , LA N, N-—H 3t
FH L (DMF) il 0. 5 mol/L JALAE R shAH, i 1 mL/min, N 25 C, i PEO (T TOSOH
ONFD) BRUERE ST o o TR A AT AR FE SR 4E 450 nm Millipore PTFE JEIESIEIS , 78 ALV/
5000 OEIEHUEHL EFEATREI. ZOEEUSHYELA ALVS000 BUFAHIE SR A 632 nm, 22 mW (1) 2 {7 He-
Ne #OEHGIE, 78 90° T, JfH CONTIN LA B2 42 (R, . SR IR E] 300 s, F4HE
a3 RIBCT-25, DI 25 °C.
1.2 KEHTE

el 256 B 5 A9 HBS 28 whiss i, HiA il . 4-8 3 2 FEUR 6 2 B R (10 mmol/L) , A Ak 55
(1 mmol/L) , G k%% (1 mmol/L) FIE AN (150 mmol/L) . JeHE s Fir VA SR FRFR B 4- 52 35k 2 FEIR I9R
SR S AN, LIS S ZE KIS, A SLEM I pH 225 7.4, BINA SRR R 54045,
i SE e w i, (AT LT 450 nm JEAALHE.

DLAESEA S5 e Rl 28 S WIS . LA Lac-100 Sk )% 21 36 BEE AT 156 BH. & 5K PtBMA-co-PBOB
Fl PLac 43 542 DMF H ) Hil5 1 mg/mL AURBAGIR. AEETS 2548 K, 4 200 pL PLac JIIAF] 200 L
PIBMA-co-PBOB ™', 44Z2 75 30 min, BJ5 R HEHES7E 15 min PIIMA 3 mL Z808K. U5, KRG
LR R IBEMNTAS (ST 3500) AT, e — WK E o8 HBS ZZopii. BUB BN s, H
HBS e 4 % 10 mL, 135 0. 04 mg/mL &R TG SL00 S50 . FE 61250 R A W 8 R A AR 5
1 HBIRA PLac & PGle, iRl iR m i FLa & . HA A

Table 1 Mass fraction( %) of the shell and core of glyco-micelles

Sample PGle(shell) PLac(shell) PtBMA ( core)
Lac-0 100 0 100
Lac-25 75 25 100
Lac-50 50 50 100
Lac-75 25 75 100
Lac-100 0 100 100

TEFAT I CEEIMNATECH] 1 mg/mL MEEAR R 4% 2 mL 0. 04 mg/mL A &AM ZE 450 nm
DB AR IR 5 BT T OB, A I A BEE R B Ao BRI A, Bl S R i A BESE R % o
W, B 10 pL, IC34ELE 3 (R, BUE, Bk 300 s, B3 W9 HE 1R E 430 4 0cmiz i)
Diode Fll CH, 0 {H W FIAE#EATICS%, MR 1/1,.

2 HR5iTiE

2.1 WEREYRESE
REYRILER-IANE 1 s, AN A RAEZS ILIE ST~ & S3( WA FHER).
4 PtBMA-co-PBOB Fl PLac IAff7E — &ty

I DMF |, 7EH 7 F A PtBMA-co-PBOB )~ HOWSYS% Ao%@:f
VEFIK, L 435I B DL PtBMA-co-PBOB K B HN"S0 0 Y0 S 0
KHE, Plac Rk R MR, Horh Sk A48 i gj N JOH
KRR SH T2 s S, B O o
FHURRS, 8 S KR . Wi 2 (555 PIBMA-co-PBOB R

HL % (TEM) BE R, IER 3 AR 29100 nm HO OH OH OH
FIERIRIER , JOE A SO B R RS S R HO%%MOA . Hgﬁ%ﬁw
422977 60 nm. PLac58 o PGlc58

PRI B U2 25 T (5 FH 8 58 5 Wi 2 R AR R
RS FIREE 1 5% PLac Fl PGle WY LL], (HfETS
PR LB S AR A SR AR BB T AL

Fig.1 Structures of PtBMA-co-PBOB and
glycopolymers PLac and PGle
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Fig.2 TEM image of Lac-100( A) and (R, ) of Lac-100(B)
BE SRR YA IRE R B YT R 2 KA & L TAE. RATUAL R 7345 s o+ P UMY A 43 L 43 i)

s, JEIATIESUARAE. BHTH T WA IR S ILIE sS4 (WA SCHHER) , bl B R E, 3hi
R ZE RS T3 2. A WLURAA S J) 22428 1E 60 ~ 80 nm Z[H]. EZ5EMY Lac-0 Fil Lac-100 (1935 —PEAHXT

Table 2 Hydrodynamic radius of glyco-micelles with different coverage degree of lactose *

Sample (R, )/nm PDI

Lac-0 63 0.08
Lac-25 60 0.22
Lac-50 72 0.28
Lac-75 80 0.38
Lac-100 60 0.10

# PDI: polydispersity index.
22 SHARGSRESERANIITNESHE

VEFH 5 LA HE S R B P A0 R LR 4R X (SBA) | XS B B R 4R &K (ECA) . A\ CEFLEER -3
(Galectin-3) | AFFLEEE-1( Galectin-1) MR IE TERMAT A MY LecA (PA-IL) #7550, 7R INEEE R 1Y
R SN EC I S R, DA SR Bl ) 22 A8 1 AR A ke S AN [R5 4R 22 55 AR ) 2
YR Z [ AH AR FH I 8l ) 24k

Sk R FEEE R T BIINA Lac-100 Fl Lac-0 HR: 56 5240 )y Z A 85k, EI 3 (A) ATLLE 3,
Lac-100 FI Lac-0 XF SBA BN B AEAEH KA 22 5. DLS JLF-RAGI 2] Lac-0 ki 7 HBEAE, 17 FE%5 B X
FINNA, Lac-100 FiFRIFAsh 12242 th B0 T s i Uil S gl 2 R R m LA > T 5B R
ZIEEA T RAVER, INABESEZ 5 AT HRAE 20 70 WK 3(B). Lac-0 b ¥ 3% 1 #0245 0, 1 75 4
WS K GEER Z MIAATERR PR, SCR0 8 5 B A BB AHAT. S e e, 48 400 o7 48 Sy 7LbE

1200 2y ®) V(SBA)/uL:
1000 F 1.0 | —10
800 L ——Lac-100+SBA 08k :%g
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- < 06 f | —40
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m w
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Fig.3 (R,) of Lac-100 and Lac-0 with titration of SBA(A) and (R, ) distribution of

Lac-100 with titration of SBA(B)

Sidenotes are the volume of SBA added to the solution. Mean value of three continuous experiments.

Concentration of glyco-micelles is 0. 04 mg/mL.
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PR TR 01 R A e MR T ) L L
Kl 4 25 T Lac-100 S5 RIBEE RAE IR B Ty 224800 A BEE BEE R AU, 3 W PoRL 7R R 52
WP URERAR , (A RIS 1~ E AR B

1000
B, HA5 A R T 5 | kS A 398 K e R A T X1, wo L ——sBA .
X Lac-100 ¥ -, 4 % 1 1E AT H AR 50 90 2 ifesting S
SBATecA = Galectin 3>ECA ~ Galectin 1. FfiEC. £ O0r T oot
BT 45 51202 SBA Hll LecA I 4 PMa5& £ 400 |
P, SRR S A F B A R R B 21 200 L / A
PS5 A R 05 R R R 4 AN A RSO A =
FRAE. B 5451 T SBA Fl LecA AY45H. SBA 0 5 10 15 20 25
[y 2 (A FE DU T A 9 4 AT, T LecA 19 “(Lectin)(gml.
AN SATERTIEN 4 AT, A TR —F Fig.4 (R,) of Lac-100 with the titration of
1, HEANE. R, SBA TES5H F H &5 different lectins
RGNS AR ¢(Lac-100) ; 0.04 mg/mL.

B)

Fig.5 Crystal structure of SBA complexed with 2, 6-pentasaccharide (PDB code 2SBA ) (A) and
pseudomonas aeruginosa lectin( LecA) complexed with GalA-QRS(PDB code 4LKD) (B)

HA 2 AMEEE LA ECA FI Galectin-117 I A W IB MNEE G, X 5048 AE 24058
BiPHAIRE. 5 Galectin-1 AR, Galectin-3 J&— N HAT A 45 > IEEE R, JUEY =R %
VE. Bl T N RIUSURT ¢ ALY 2 RS BB Y A 4 S HLEEOR R B Galectin-3 (1R AL, FRATTH
Galectin-3II AN RESZES | DIRGTT HAZHAE 8 J12%. B Galectin-3 BN, Lac-100 & R (4L F 14 7
BHBRAE , KR sh )2 PR g K i 2k 5 HAT 4 D EEG 00 A AX WIPERY LecA $21E, X FEIR
HREFNE S Z RAHBIVER], Galectin-3 FLASS I FTRE A 2E T84k, (I TA FI T 15 B2 e ik
A=Ak, I HaX FVE AR — & RIBRE, EHA 2 B8 SBA IR AR SCHRAE /). TEAS SCHY 92501
FilIN, Galectin-3 (75 4 BARRAEMRE LT R IK Galectin-1.

HE— 25K TR LG e 2 R T L FE AN IR A BB 2 e R AL X AR ) e R 2% i 7 TR DA
IR . SBA>LecA>SECA, WA 6 7 [ 18] S5 (WAL RHE B) MU Tix 3 HBEE R HLEL,
FEWL]. X T SBA Fl LecA, AR TR 1) LR 5 B2 Ry, 5 BEAE R A 0 L R (18] S6, WA
SCLFHFER) . ABXS T Galectin 3, M8 5 HEE G RET P ARZMC R (8 7 R S7, WASCFHMER).
ME 6 1 A nT IR ], XS 885 1) Lac-75 1 Lac-100, Galectin-3 3Bk SRR T IUZCR 5 LecA #H
M (EXHMEE Y Lac-25, Galectin-3 B R F LecA, 7F Lac-50 X — 413 7, Galectin-3 N H A 5
SBA AU AYSZIRACR. XADBR Y Galectin-3 TE 54 & BB A ZUE IR BCAHTT, 2 52 101
HIASEAA —FI R, X Galectin-3 2517 M ISE IR FE R, 18 419% B4 AT Galectin-3 8k 45
BRI, BRI SSIRRCR , X ST Galectin-3 $2 4 T HTAYZL R,

L5 LR, SRR B G IR A LR, i & 1 3R S SR HLHR BB i 8 AL i B0 35 i 44
KBLT, HiARsh 12722 1E 60~ 80 nm Z[H], il A CHS IS ELER 1k ek T 5 A W] BEHE R 1R
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Fig.6 (R,) of glyco-micelles with titration of different lectins
(A) Lac-25; (B) Lac-50; (C) Lac-75; (D) Lac-100.
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Fig.7 (R,) of glyco-micelles with titration
Galectin 3
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Kinetic Study of the Interaction Between Lactose-containing
Assembly and Protein Through Dynamic
Light Scattering Technique’

ZHANG Pan', SUN Pengfei®, LIN Mingchang', GAO Zhenfei', CHEN Guosong' "
(1. Department of Macromolecular Science, Fudan University, Shanghai 200433, China;
2. Institute of Advanced Materials, Nanjing University of Posts and Telecommunications, Nanjing 210023, China)

Abstract Non-covalently connected micelles( NCCM) strategy was employed to obtain glyco-micelles covered
by sugars in a convenient way. The impact factors for the recognition between carbohydrate and protein in
solution were studied using dynamic light scattering ( DLS) in real time. The results indicate that the
agglutination ability of different lectins is of significant distinction, as measured by the formation rate of
aggregates. For glyco-micelles covered by 100% lactose, the binding rates to different lectins can be recorded
as SBA>LecA = Galectin 3> ECA = Galectin 1, which suggests that not only number of binding sites but also
how they are displayed have great influence on the kinetics of the multivalent interaction. Meanwhile, Human
Galectin 3, a protein of important biological function with rather mysterious binding behavior, was studied
further as an application of the method.

Keywords Glycopolymer; Lectin; Dynamic light scattering; Multivalent interaction
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