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O-ZR 3 = - DY F LR 7S BB R TR ( HBTU ) | 1-32 3L 3F =1 (HOBT) |, Fmoc-Val-OH | Fmoc-Ile-
OH . Fmoc-Phe-OH , Fmoc-Ser(tBu)-OH I Fmoc-Ser (tBu)-Wang # Bg #4106 F [ 96 75 /IR AL A BR A A
N,N-"SFNEZ e (DIPEA) | N-FU LI G L (NMP) | WREE | 218k, =% £ 18 (TFA) Fl = 5 N S fik e
BT Sigma AWl ¢ EEEE R (PHA-E) FrifEA I B Sigma 22 7, F 0.2 mol/L 52 2% Mk ( PBS,
pH=7.2) it S H 0. 05 mg/mL AYFRHEIA B A .

LC-20AT #U>J 151 4% v 258 52 1) Y A £ 35 AT LC-20AD 43 H7 780 25 380 A £ 3% ( H AR 55 28 1)) 5 PTI
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W PBS W B Ja T1HE, IR LT AR Bk 5% 107 ~5%10° 4~/mL.
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HBTU(2.0 g, 5 mmol) Fll HOBt(0. 675 g, 5 mmol) % T 3 mL DIPEA/NMP (0. 4 mol/L) ¥+, KiRA
WA C R Fmoce PR IR Wang BHAG T, 15+ 20 min, fili /5 NMP (4 mL) %24 3 ¥k, #H 3 mL
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WKL L R . RN Z RN 22 5.
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2.5%M2.5%) , BN 2 h. RRIVESHIG , RN UE , WARTER. FLL 1 mL =S S RRUEVET A
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[24] 071k, ST T B ARG LUAR R . 111 96 £L“ V7 2 M BEAR h AL rfoin A 25 L PBS 2%
TR, SRIF IR 25 WL 3R SRS EAREEROMA S« V7 B BER S —FL, IRA R 25 pL RS
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1188 BEFRALFFR Vol.38
®)
Fig.1 Structural analysis of common bean lectin dimer structure
(A) Common bean lectin dimer structure( PDB code; 3WCR, chain A, chain B, B strand and NAG are colored in green,
cyan, red and magenta, respectively); (B) B strand interface structure ( GLU182-ASP217, less conserved or variable
residues are colored in blue).
Table 1 Conservation analysis of the common bean lectin dimer interface residues
Position Residue Conservation Position Residue Conservation Position Residue Conservation
182 GLU 3 194 THR 7 206 LEU 2
183 ASN 5 195 LYS 6 207 LYS 2
184 ALA 7 196 LEU 5 208 THR 6
185 GLU 5 197 LEU 8 209 SER 6
186 VAL 8 198 VAL 7 210 PHE 4
187 LEU 3 199 ALA 8 211 ILE 6
188 ILE 9 200 SER 6 212 VAL 5
189 THR 6 201 LEU 7 213 SER 7
190 TYR 9 202 VAL 5 214 ASP 3
191 ASP 6 203 TYR 5 215 THR 4
192 SER 7 204 PRO 4 216 VAL 8
193 SER 5 205 SER 6 217 ASP 8

I3 T 12BN AT LU A3 T2 U A A ) 00T AR KV O (R38 Bh I B0 sl Jr AR E. R, xF3e
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B2 70 T 3B R o T 8 J1 A AU il T B 1 45K ( GLU182-ASP217) #9807~ S e P 73 Hr 245
H, MR T 0. 4(G ) R E IR IR I 2 4G 3¢ = 1032 sh P IR v T mp R 4 A B 1R =2 1)
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Fig.2 Dynamic correlation analysis of the interface
residues ( GLU182-ASP217 ) between two

monomers

Fig.3 Potential binding pocket at the interface
for inhibitor design
PDB code: 3WCR, chain A, chain B and pocket are colored in
green, cyan and red, respectively.
22 XERERFESTSIMHEFLIT
FeB Sl 1 Bra Rk W, St X R il i B U AW+ L K 3 R ERIE A



No.7 N RE, FEamEEWA NGRS SR T 1189

DI T 356 S A 2% TR A f 1 X I A e AR AR AR A AL, A 0.34 nm®, F AR
8.25 nm”. FPHIFIANAREE G AELL M R XS, B B SR G EEE R A R R A e S, N EL
PR G BEHE R ZRIRMIE LR, B GEHE R A=, XU EREL 21 B ITEs
F&J BRTT AR AR TR B SR AR5 4, ARl — SR AR fish 1 () 25 AR R RAE XS B T B 4548 ( GLU182-ASP217) i
FEMRE, I o FXHE T IR T, 45 53R, /INIK Ac-SFIVS-NH, ( 22 & R 75 N & IR -+ 52 B IR -
MR-22 R ) 285 B TE MR S, AT AR AT TE B3 571
2.3 /MK Ac-SFIVS-NH, HYZRAE

XF/INIK Ac-SFIVS-NH, SR FH = SOBAR (6 3% F BTk EA 73R AE. HPLC 450 C o #F, A =214 nm, 5 Ik
JE 0.5 mg/mL, #EFEEE 50 wl; FEsht A B H,O (/RT3 %0 99. 9% ) /TFA (AF43 41 0. 1%) 5 i shtil B
b CH,CN (/AR5 70% ) /H,0/ TFA (FRFR3%1 0. 09% ) .

HPLC 35 & H R[] 4 10. 247 min, THFA 100% 5 HBiEEIF m/z 552,45 2 5 (K, 43F 2 5/0K
Ac-SFIVS-NH, Fig/r 1 —3.
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HYIEEE R ZRIR S G A MR T, AN S WS R SR S 21 20 i ™
ABEEM S, 16V BUME M P EE S, LA R A A SRTTRE B — /N P e, PR, 38 I
TR M S0 RE DU A AT U546 R 0 AE W24 16 k. 7E 96 FL VR i JRE AR Hh %) 3% G B B AR o SR A L
WREfT , IR SRR B /IR VR, o L S5 3SR 3 5043 SO 30 min f 000 XoF B I 21 240 B P8 B S00CR
ANIRAR PR IR 3 25 L PSR L BERE 2 PHA-E W (N ZE 24 MR A LURR B ) +25 L /NI
(0. 05 mg/mL) +25 L L AHMIIA TR (RFREL 2% ) . BHPERT BR2H o AR 40~ 25 wL PHA-E (A
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94 fL(FRE 1/16) R, 475 RE HE 4R 21 40 ff Jffiff HL 2R 4R 2 B BN T W1 5 T AH [k B2 R (%) PHA-E #
HESAENIA 0. 05 mg/mL F/INIK S X 2140 i i) 58 SV I 55, 204 M 4 & AR Uik (R fi Sk H8 R ),
IHESE P AR AR SR A 3 DB BE B PHA-E WK EEN 3. 12x107° mg/mL, /MKW EE N 0. 05 mg/mL. Hi 4
/IR 20 G e AR 2 FR S A R T AR IE LR, 2 17 B 1k 21 290 it 5 45 5% i 6 4 2% 174 ¢ 4
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Fig.4 Inhibitory effect of the peptide in hemagglutination assay
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BEFE R " RIRILMA T BOR , SUHEE /N 519/ NIGE i S AR IR FTOT BER I — RIKZ S 52—
WRE R TR,
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Design of Common Bean Lectin Inhibitor and
Its Hemagglutination Activity'

LIU Qin', YU Yanhua®, CHEN Weida', CHEN Chanyou',
ZHAO Yunjie>*" | ZENG Chen'**
(1. School of Life Science, 2. Institute for Interdisciplinary Research, Jianghan University, Wuhan 430056, China;
3. Department of Physics, Central China Normal University, Wuhan 430079, China;
4. Department of Physics, the George Washington University, Washington D.C 20052, USA)

Abstract Common bean ( Phaseolus vulgaris L.) , rich in protein and low in fat, is one of the most important
legume crops in the world. However, consumption of improperly prepared common bean can lead to food
poisoning. Previous studies have largely attributed this toxic effect to the high content in lectin, a plant protein
that binds specifically to carbohydrate or carbohydrate structures displayed on cell surface. Since most lectin
forms a dimer complex for biological functions, a short peptide was designed to break the dimer interface.
Detailed dynamical network and structural characteristic analysis were performed to select this peptide. In vitro
hemagglutination assay showed that this peptide, upon binding to lectin, disrupts the dimer formation partially
and weakens the hemagglutination effect. Taken together, a novel peptide inhibitor was designed whose
potency and specificity can be further optimized for anti-hemagglutination and food safety applications.
Keywords Common bean lectin; Molecular dynamics simulation; Drug design; Inhibitor design;
Hemagglutination activity

(Ed.. P, H, F, K)

T Supported by the Huang He Talent Plan of Wuhan, China( No.Wu[2014]3), the Scientific Research Foundation of Central Normal Univer-
sity, China(No.23020205170045) and the Hubei Science and Technology Platform Project, China(No.[2011]101).



