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Studies on improvement and change of function of hemolytic lectin based on molecular
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In this study, mutants of hemolytic lectin CEL-111 were constructed to improve the
hemolytic activity and change the Ca-dependency. A fusion protein of earthworm lectin with pore-forming d
omain of CEL-111 was _constructed and showed hemagglutinating activity with no Ca-dependency. Furthermore,
amino acid residues involved in stacking interaction with carbohydrate in five carbohydrate binding sites
of CEL-111 were replaced to other amino acids. Among the CEL-111 mutants, five mutants (H36F, Y134H, Y181F
,Y181W, Y222F) have a stronger hemolytic activity than wild type CEL-III.
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Fig. 1. Superimpose of subdomain 1f (blue)
with subdomain 28 (red).
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Fig. 2. Structure of carbohydrate binding site
of CEL-III/GalNAc complex.

FE SOF A LV PE LS D N TR L 7= 7% i Bk
OfEEORELER L C, AR CEL-TIT
(Trx—CEL-1I1) DIEMERIE & [RFZIT - T,
UTFo#ictvBEHLE,
XA MG (%) =
Trx-CEL-III @ HC,,fE X 100
75 BAK CEL-TTT & HCq, fiE

(2) Ca® A AFME CEL-111 4y F DREEE

Ca® {KfEMET&H 5 CEL-III &»caﬁétﬁki*
WA LT/ NMLUBR Y TR T 5720
PLFOFEE RV,

DAL BAYZE B B AN L D -
CEL-1II |Z Ca*' FEKAFMEAEAT D72,
CEL-T11 & & WAHREIMEZ 5> Ca® FEIRTFME R
L7 F o ThDY v BEOEERS A
TDOREE %552 LT Ca” IR FRI R BERE &
BEICE T D X 92 ET AVEPT L. CRDL %X
— AT L7z CRD1 ZBEARZFEBLL . £ DB
AICBET 5 Cd¥ IR fFMH T D W T,
GalNAc—cellulofine 7T A& HAWTHH L
7.

@RAIL 7 F b CEL-111 O/NLIERE K A A
> (PFD) & DG & 37 B O/ER -
WIMIEMEZ A5 Ca¥ FEEFER R L 7 F o
PHERTAHED, RBMLIFUO1HETHD
Earthworm (Lumbricus terrestris) L 7 F
> (EWL) & CEL-II1I O/NLTERE R A A~
(CEL3PFD) & D& X v N7 ETh D
Trx-EWLCEL3PFD ZH#E#E L 7=, Fik& LTI
%9, Earthworm RNA 7>% RT-PCR X ¥ EWL
cDNA %7 v—=> 7 L7-, —J. CEL3PFD |Z
DWW TH PCRICTHHR L, NotI VA bEFHT
DV =TT ~—% L CliEET %
EHfE L. pET-32a ICEA LT, BEST7 X3
RAEREE LTz, X R7B038L, Koo
UWNTHE CEL-TTT 22K & RIRED ik E iz,
BRI 2 X7 EIZHOWTIEZE ORI
ERIZxH BIEME% Ca®' f71E T, EDTA f77E F C
Kat Uiz,

4. WFIEARLR

(1) mERERE(L CEL-T11 4>+ DRSS

OV 7 FAA > 1B ~DEL A B E I X
5%@%%@%%

CEL-111 2RO EAEE mD D=9
K\ﬁfF%4/lBAﬁt ZHERE B D
WMAZRLT, D ET RN L0 EE S
7-. CEL-T11-1 8 Z Ak (T64D/P65V/D66E/
S76Y/T79D/S87D) IZDOWTFDEZ LN E %
FEL, OBRL, mnEEE R LR
CEL-11I-1 8 ZZHEAKITEF A CEL-11T (Trx-
CEL-III) @ 39.6%DIEMELAVRIRWI &
DHLMC o7z, L, BWIMEEIXET
L7ebDD, 1BICHREAREN TG TERZZ
EMBZHLNTDT, CRDL N6 5,
CRDI-IBBI, YT RAAL v la., 1y OFF
WEAREA N S 72 CRD1-1 8 D43A/D141A7’¢>
YEHLL . Lactose—cellulofine ~D#sE&HE



DWTCEMi L7=& Z A, CRDI-1 BTl 7 AIZ
WETHHOO, CRDI-18-D43A/D141A 13 H
T LR EET, 1B~ FERARITEAIN
TWRWIZ ENRHLMNI o T,
QT RAAL v 1B~DY T RAA BRI
X o PEREGREDEA ¢

W, HEREAREBALTWDEY T KA AL
laZ 1B O & EH L ERKEZER L
77 VERIOERIZIZ, 18 (Asp51-Glyl03) % 1
o O Lysl7-Tle48 & (& #2 L 7= & B (K
CEL-III-18/1aS & la ® Glnl-Gly50 & &
a7 B EK CEL-TII-18/1al Z{EHRIL,
T OWRIMIEVEZ A L=, TOME., mER
e BEMIEESEL L, CEL-11I-18/1aS
WKWV o TR MEREEETEPEIZ DWW T 6 H
KT BHZENHALE Fig.3), 2 dHDOFE
vt T RAAL 2 1BIZONTIL., R
BN DD, EOELMERFT 5 2
&S CEL-TTT OEE MG DRI D 72 DI EHE
ThdHI LN Ihiz,

50 25 12 (ug/ml)

CEL-I-1p/105 (OHSIE)

CEL-III-1p/10L (0K
Trx—CEL-III

Control \

Fig. 3. Hemolytic assays of Trx-CEL-III and
the mutants toward rabbit erythrocytes.
Hemolysis: lines are shown. Hemagglutination:
lines are not shown.
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Fig. 4. Hemolytic activities of Trx-CEL-III
and the mutants toward rabbit erythrocytes.
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Fig. 5. Hemolysis rates of Trx-CEL-III and the
mutants toward rabbit erythrocytes.
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Fig. 6. Relative hemolytic activities of CEL-III

mutants with Trx-CEL-III toward rabbit

erythrocytes. The activity of wild-type CEL-III

(Trx-CEL-III) was given as 100%.
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Fig. 7. Comparison of amino acid sequence of
EWL with that of CEL-III CRD. The identical
amino acid residues are shown by red.
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Fig. 8. Expression of EWLCEL3PFD in E. coli
cells. Arrow indicates the position of expressed
EWLCEL3PFD. M, molecular weight marker.
Lane 1, total cell extract without induction; Lane
2, total cell extract with induction by IPTG; Lane
3, soluble fraction after sonication; Lane 4,
insoluble fraction after sonication; Lane 35,
purified EWLCEL3PFD.
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Fig.9. Hemolytic assay of Trx-CEL-III and
EWLCEL3PFD toward rabbit erythrocytes.
Hemolytic assay was carried out in the presence
of 10 mM CaCl, or 10 mM EDTA. Hemolysis:
lines are shown. Hemagglutination: lines are not
shown.
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