B : 2445110

WRgtiRES 0 2 U7 R OWE BRI MERIGREEGEIC T 288 7B - 1REIEDOR%E
FALAGEE S - R 42

SHRRGEE A W 5% - MRESE - 7)IE

F—U—FK  HEMNETREE, 7T RERRAL AR T CS6. MifRERA, MEEGE~ U AET L
AR FE RS

1. AW

RN Z RS 5 2 L T L IEEREMEREGE (ETEC) FEYLEDHIEIZ T, ETEC O EF ot
N1 T D CS6 DTG « MR A A I =X LOfR, FHROTEER TH 2% HHHEOFPFBIOBHRE1T
TEEBHIT, v RERETAERBE L 2T - ETEC JEYYE DB « 1RIRIEOFAG 21T 9,

2. WFZERRE

(FE)

1) ETEC £} 4K 7 CS6 DA A T = X L DA

ARRE A~ DFF 5 D3R 4266 & 135 DFH 3020 BRD CS6 AR T A bk L7z & 2 A7 I/ IRRdsIIE
CssA T 13 AT, CssB TH5 MR- Tz, £ 2 CTHIlROZER 2 TIlcfl4x DL cS6 #/FR L, &
BREEMERIGEE TOP 10 (ZF8HL S INTA07 ~DFf 75 2, CS6 OfEFICEE R 7 2=y T I /R
BEDREZRRT-, FORE., CS6 DFEEZH S TNAHDIZCssBD 1I8HFEHDY P ThHhHI &%
AL, £ < OETEC SR 7L B2 | CS6 Off T~y ) —AFEZ M TH - 72,

2) CS6 {EAFRY 2R MR A A T = K L DfiE ]

ETEC D 72 & EEREMAIGHE T H CS6 ITFHIIC K LR 3k Caco-2 MR AT D Z L 2L
MIT LTz, S HICFEA ORREEERIC LV Z OfMiaR AL PI3K-Akt 28 & Zcfhd 4+ 5F ey %)
—BEEM LT A LI I DT 7 TFUERANEE S, MERVIALZ LICKVEZ S Z EEL
M LT, —H. OE CTHIRIZAICE G2 L&D & 5 Sre <° PKC 1% CS6 (K AFHIMIARR AL IXES
H Lotz EEMEALZEIIBY T Y —Ah THRBE T 5 2 L AR Sz,

Z O CS6 A7 ETEC DAMIBRADEREEZTAD 20, M Lo~ v A GBS ICEBEFEZ &5 LIBE
FRMES~OEORAZ BT 2 FENHR L0 EMENOT & 2 A, 2B LUK TR AL,
EHG TIEHIIRRA L7222 EVURIB S LTz, Z OFE R CS6 IR TFEHY 72 1 OMIFRAR A DS /NG Sk D
INTA07 MR CIXIF L A EHEZ 597, Caco—2 ZAAOMOMIIE TIIZNE LR Z 2 FE KM LT\ 5, CS6
{KAFH) ETEC OFIRADERIC OV CIF| &S Bath Th 5,

3) CS6 BAnT DOFBFHT A 1 = X L DfEH]

CS6 DEREFHER F 2 ET D720, ETECIRZ L7 L DALY T N T v A TU7 MRBIESH
72 CS6 Bin 1 B2 7 a—7 L LT, TAE T AL DA X 7 OB 7 7 —UF o
AFVATAT TN =D OfEE 70— OHBEZRAB TR, Wb RBUCK D 7-, £ 2 TCS6
7T A FOREERSNZRE L, iR OB LRz, B F~A 2 Kn) MHE&EEFIE Y
I % ETEC4266 ¥k cssBIZHFFAHLZ L, 275 2 3 R&hiH L CRIBE TOP10 BRICTHEHA#: L, Kn
M 2 FERE BRI L T4 7T A S RaplE Lz, Z OS] 2k s — 7 9 —8 L O Gap
filling PCRIZE > TRIE LTz, ZTDOF T AI R (pCssl65) 1% 165 kb EMDfIER T 77 AI FLY
BN K&, T2 24 BMEABY TH -T2, T/ T —a VOFER, 2077 A3 ROBERIZE
FNZflh < ATREVED & L Fli 4 DBAR T DFAE 417z, SRR & LTHRED®H D csvR I L araC i i
W2 E 723, ETEC4266 B CI b OB 2 KB LI E 2 A, Mllafta b CS6 B L AL = 7
MoT=Z Enh, CS6 DFFHIRFIZZ D7 T A RUSMZa— RIS TWD EHERI STz,

4) CssA & CssB DfEE A T = X L DFEHT

CS6 DAERL X L /R E T D CsshA B LW CssB Y7 2= NI, 1:1 DFE/NLHTHEEL, K 28 3.2 pM
EWVIHI D THRWESZ L TV D HEET TITHLNILTWD, ZOBWEA O Z I 5720,
RN DR A~ G RBRENTWAE T 7T 2=y FONKBLOCRKEZFLIZT 2/ #RET
TS R AEE R LT O CS6 #ERL L, 2R L OEOMAA & AT Lic, Z Ok
BN ONDT 2/ FRFRIEN CssA-CssBOT v 7 VB LY ¥ 1 CssC & OFMAEANEMIZ L 5 CssA,
CssB ZNENDOLEITIRS G L TWHER DI 5T,




(7)1
1) CT 72 5 ONE LT \ZKE4 2 Fifl~ 7T FYERHEIE DB

LT EHRCT RO NIKGHESEWERR LT 1L, B-Y~7=2=v  (CTB, LTB) #Jr L CTHEERMIaZ
EOFENEE ML IZHEG T 5, £ 2T, CIB, LTB OZFERFE Ak TEx DT I VRICERLHFT5H—
HOZEFARZFHRL L 72, CTB 122U T I, GM1 ORI Gal f5 A BALIC S B2 A4 5 28 Bk (CTB-E51A, CTB
—K91A) | GM1 DOFKGuS 7 NVEERE NI E R 2 A+ 2EE(K (CTB-E11A, CTB-Y12A, CTB-H13A) % A{E
FLL . CTB-E51A, CTB-E11A TiX M1 & OFEEHFIMEN 1/3-1/5 1K FLCW\5 Z & CTB-Y12A Tk
ABFVEIRELE N RFESGEN MK T LTS 2 &2 R L7z, LTBIZ oW T bAIKROE RIKE 1
R 7225, CTB & H72 v | LTB-E51A, LTB-E11A TIX Ml & OFEABAMEIIAZL TR A BN ETNE
FU50 72 B TNT 30T LT iz,

ZEBAR CTB-ES1A Z W C, AT F RIA4 T TV —D 1R, 2k, 3IRAZ V—= T %47
W, CTBAEAETF — 7 ZFAE LT, SHITELISAEIC T, AEF—7 % 40467 25 2R 7F FHEL
A% (GGR-tet) 2% EB1AKAFAIZ CTBIZHEETH Z &2 FH L=, F72 G6R-tet X, CTIZ X - THE
U5 CHO Ml DT REZAL 2 FE BRI~ % 2 &, —J7 CTB S S & R 7= 7 W IE D A DAL &)
(MA-tet) TITRLHERENRD HIN/R2NWT EnD, GGR-tet ITFRFEMIZ CTBIZHETHZ &I2XY
CTPHERE AT D Z &b vo 72, LASL GGR-tet I%. Caco2 Ml T CT d cAMP FEAHENNBE %6
LCIIEE A ETHENRZRE R o T2, 2T G66R-tet DECH|Z_X— A L L TEHMALTF Fo—
NEREAT 2 WA U= T 54T 5 Z LI L0 M7 T RELAEY) (YGR-tet, GNR-tet)
ZBIF L7, YGR-tet 72 5 TN GNR-tet |&, CT @ CHO MR HEZ (LA EEE 72 5 OV Caco2 i T cAMP
FEAMENRE 2 TR LK EFE L., S6ICv Y ABE L —7FEEBRIZL Y | GNR-tet 1 CT & 512X D
KOG ZABEICHHIT 222 /M LT,

LT 22V, B4R LTB 36 K OV GM1 K Gal fif A #bAr 28 544K LTB-E51A % AV 7= 2L~ 75
RIA 77V =B FHbAEY (AAR-tet) Z[RIE L7z, AAR-tet |&, LT IZ & % CHO MiffzReZ{t
FEERER B N Caco2 M TOD cAMP FEANEINREZ IR L S HE L=, F72 G6R-tet & X—R L LTH
AT F R — MERIZ L0 Fidlba (N\NR-tet, ENR-tet) Z[RE L7-, AAR-tet, NNR-tet 725
TNZ ENR-tet [&, CHO MIATEHEZSALAMAE 22 & TNT Caco2 HHIA T cAMP FEAEHIINEE A 2R L < FHEL
770 BUBRZRWNZ L2 CT PHESK & U CRIE L2 GGR-tet 1%, CT 12 XK % Caco2 M T cAMP FEAHENIRE
ZIFEEAEHHI LW HE b 59, LTIZKL D cAMP FEAEBINAEZ 58 I ET 5 Z L avR & T,
ZORERIT, CT & LTIEEWHREMEZ AT 500D, H 2Tk T 2 REAEET— 738> TEY
RN HEEBERE Z T D Z ENMENDORETHDH I ERLTND, v T AFBENL—TZHNTLTIZ
X DKRDPIFRE DR ERENL LTz, ZO%%E AW LT BTk 5 GoR-tet D RAEMRFTLI-&EZ A, LT
2 X DK TR % GGR-tet IXBHZEICHNGITH Z L2 R L7,

2) XTIFRIATIV—T VLA ATV —=2 T D7D SThiEi#H 7 v —7 OFfHl

SThiX 197 X VB LR INDHXTT KT, = FHIZ3lD S-SHEEEZA L TEBY ., KIBHE¥E
PR CORBIINEETH 5, 2 TXTF RERHIZ L 0 STh e/ NEVEERALY DAL S 415 STh (5-18)
EERL, BRI D SSHEAREZEA S, WiHHHPLC 2 W CRmfli R 2 ki L 7=,

SThIZWNRPESRTF RCTHDH 7T =0 v LEERC, MIRREEEICFEEL TWD 7T =b— b A
7T —RITHA LIEMET 22 L2k, MIBANO cOMP IREDHMEZF X4, £2 T, Hi
STh (5-18) DIEME % i35 728D Caco2 #li % FV 7= cOMP PEAZRE & i i (R HH 9~ 2 SR DN & It
L7z, #ifaA sk cOMP FEA D E#121E PerkinElmer #00 AlphalISA % U 72, Caco2 HfEIE butyrate
IZE > THMEFET 50 TIE<,22-26 HIEIEEETHZ LICL Vo< D &b EHGAIC 7T =
VAT XD cOMP BEASEMEN R TE D5 L2l Lz, Z D% % AW T Caco2 Ml STh(5-18) T
TS L= & 2 A, BEMERIEMINT cOMP PEERENTLHET 2 = & iR TE 1=,

WIZ STh DRTF K54 75 Y —T LA Z T SThiZE#MME 2 R~ 7F M S a RET
L7 FEHLSTh(5-18) & A F LAk L1z, £7- 2 D A F L1k STh(5-18) DAEWNENMES ik L 7= Caco2
AR DR THER LTz & 2 A, cOMP PEAEREHMBE 1 2 RFF L7 E £ STh O 7' v —TRIZERE LT Z &3
bhhote, BT, A7 V==V THOV T v 77 v a AT D, SRR AEMICEREH
5 AT ALERIR STh(5-18) A14G OFFfL AR T-, AWML T HESNDOSTF REEaktk. 5L




Kib&sﬁé%%ﬁéﬁ\@WHHCK&%%@%ﬁok FTOFER2AKDA A B — 7 PBIERE
7203, IEMEERARTH D72 cOMP BEAERERSNEE N K A HBINEEE CTH - 7=, & Z TEHr Ml _Ob\f
NMR AT 2170 B AERNZIIAFAE L 72V G4 ISR T A7 o v —7 BRI omiz B L 7
% STh(5-18) Al4G LK L. B4 F AMbaiTo7-. BoNIZE4F 1L WI-STh (5-18) 72 H TNZ
STh(5-18) A14G % FV T, Caco2 M T cGMP FEAREHENNAE /1 Z M5t LTz, WT IS DWW CII AR IS
D ETEHIZ /5 IR T T 5 6 OO+ eiGM 2 REEL TEY . B4 F b STh(5-18) A14G 1L WT
(TS & S BITTEMEN 1/4 IR T L TWe, ZOFRNS, A7 V== ROV 7 T 7 a v
W CcEL T n—T Nl cE =L L, B, XTFRIA T TV =T LA EBRATA K
7T A FIHERIT 25N O 2D TR Y | /ERCERESBIER L7z 7' v —7 % V- CE AR
B ST BLEEF— 7 DRE ZHtET 5,

([A4)

D) BB~ AEH W LT « ETEC B~ U A Dk

WTAZFH~ 7 A Balb/c, B57BL/6. A/J. AKR, C3H/He., DBA/2. FVB @ 7 Z#lZ = L T H N16961 ¥k
J OVETEC4266 £ % #% 1 $¢ 5 LPERE 3 AR RFRIE 32 2 LI X 0 IBE NICE D HE LT WS BRG R i
EMBFELEZ, 2V IETIHITIESRH T2 HE ETICHEREBSK T Lz, BETEC TlX— O R T4 HE
DARE S HER SGRD H AL, FEIZ DBA/2 IXm W HERE S A R L 3L 2 PLC 8 H H £ CHERE A ik L 72, &
72 Balb/c & AKR IZA 1VE3 2 HEDHHEZKE T 25 10 H B £ THEAK L~V O —E OHER 2 7R
L7=Z & n, ETECOF v U b g s vz, BRICEBWTH LR USRI SE oD, =
LI HEICOWTIERE, £72 BTECIZOWTIZ DBA/2 & Bie~ 7 AD /Ny 7 75 7 v Ry gl &
RE LTz,

2) ETEC {1357 CS6 D1 L& 7 % — DR

CS6 DL T H—EMTHDL 7 4 T ax s F b LT > 2, 3AEE T OFBLE ETEC #fT 5D
Im%m%i@ﬁﬁ%@mefﬁm¥WK£@%&tklé\%wﬂ?%%#ﬁ%<\ﬁ@ﬁ%%

T ORER L Ip o7, £ THMO LB 72 — i 2 MEAICERR T 572, MHIALO RNA 7 LA %
TV, EBHIZRT-PCRIZE Y, Caco-2 LV INT-407 TRILOZ WISt~ b U 7 AREELAF 7 S &2HF
i e LTRWE LT,

—J7. CS6 OFESHHREAME A HESHI L OBEREERESHE LT LA THT L7 & 2 A, ~/3 D &
U U BAEICHR S FEE T D2 &b holz, EHITCS6 DIEMY 72 = FTH D CssA BL O CssB
Ze Rl 2 \BEBAE EAL T LA TRAT L72 & 25, CssBIE~ Y v DBITHES LI=DITkt L, CssA 1% CS6
L REREDFRIE TARY AR BB HES L. & 51T Lacto-N-neotetraose (LnNT) 2% 55<
oL, UL UATEERTIZ, ~/3U L IFETEC 4266 £ED INTA07 FlA~D 13 % Bk fFAICLE L
tﬁ LoNT (XFHEE U722 v o 72, CS6 DFERZMH I DX CssBD 118 FEH DY VU THDHZ &b, CS6

IZE DALY P DIEEM &~ URBRIEOREBM O G TH A AREMENREZ 2 bz, ~ Y v
X7V a2 ) DT, ~RYURED CS6EEL B2 —1T 45 L E—BETOHEAL
TR~ T ABERT HOIRRETH D, T2 TARY UBRARYBIZCS6 DLET X —THDHDOMN
EMERT 5720, CssBD 118 FH D K DA ZIFHFRLCS6 7 X4 A T DT AT F L (N) ICERSHE
77 CS6 (CssB K118N) 1&1x 1 % FZER == KA ERK TOP10 ICE A L, Z OJBE kKD 5 CS6 (CssB K118N) #
VRT RGO BEHT LA AT K 0 BEBRE R M E OB b B T2, EORERIT, KAARY v
DGHET, 22D LaNT IZ b 55 < FEE DB D &V 9 | CssA B OPES RS 72 7 7 A WIZHSEL L Ty
770 T35, CssB DAY U ~DFREENIR L2728, CsshA BIDFEE 7 0 7 7 A Mz Sz &
EZ N, ESITHIHOIEE R TOP10 #k7>5 PCR T CssB K118N B nF & HEE L, BrizicgHi~y
H—lZ)snu—=r71L, His # ZIC L5 DO% His # 7 #fRE UKL L7Z, Z OFREH CssB K118N
Z VTS T LA T 24T o 1o iR, ~ ) U OFEEMEIRET L2 b oo, B4R CssB D T0%F2
JEE > Tz, L7 -> T, CS6 1% CssA, CssB & HITHR < BHIEICHTEE L TV D 72D FatEIcfidE LT
HAR) AZIFIRLSFERT A B DD, CssBD N8 FRHD Y DU AEAET I /i & T 58 RAHE S OF
FIARNY UTERWRIDO S FTHD Z EARBENTZ, ZORF D, CssB & CssBK118N ~DfEA
MOEEFIR L, Y7 773 a kb b2 —REBENEDTIZR VN EEZTND




Subject No.  : 24-110

Title : Development of Novel Preventive/Therapeutic Method against Cholera and
Enterotoxigenic K. coli Infections.

Researchers : Takashi Hamabata, Tadashi Okamura, Kiyotaka Nishikawa

Key word : Bacterial diarrheagenic infection, Peptide neutralizer, CS6, Cellular invasion,
Mouse infection model

Abstract

(T. Hamabata)

1) The mechanism of adherence of ETEC colonization factor CS6.

The CS6 gene of ETEC 3020 strain that adheres weakly to INT407 cells included 13 and 5
amino acid variations in CssA and CssB, respectively, compared to ETEC 4266 strain that
adheres strongly to INT407. Based on these variations, a series of mutant CS6 was constructed
and assessed the ability of adhesion, which revealed that CssB, not CssA, is responsible for the
strong adhesion of 4266 and the 118t lysine in CssB is a key amino acid for the adhesion. Also,
the adhesion via CS6 was turned out to be mannose-resistant.

2) The mechanism of cellular invasion via CS6.

The ETEC cellular invasion assay with several inhibitors of cellular signaling suggested that
activation of PISK-Akt and other tyrosine kinases, but not Src and PKC, are involved in this
event to drive actin polymerization to engulf the bacteria. It was also suggested that the engulfed
ETEC multiplied even in the late endosome. Analysis to see the significance of this
CS6-dependent cellular invasion is underway using mouse in vivo and ex vivo experiments.

3) Analysis on the regulation mechanism of CS6 gene.

In order to find the transcriptional regulator protein of CS6 gene, CS6 plasmid was isolated
from previously constructed ETEC4266 cssB::Km (kanamycin-resistant cassette) isogenic strain.
The entire nucleotide sequence of the plasmid was determined using a next-generation
sequencer with the subsequent help of gap-filling PCR. The CS6 plasmid of 4222 was 165 kb in
length and designated as pCss165. This plasmid contains Insertion Sequences up to 24.4% and
several genes that might function to be advantageous to itself. Although two known
transcriptional regulators, csvR and araC, were found on pCss165, knockout of these genes
constructed from 4266 affected neither CS6 expression nor adhesion to INT407 cells. The
regulator of CS6 was suggested to be located elsewhere in the genome of 4266.

4) The assembly between CssA and CssB.
CssA and CssB are known to bind strongly each other with 3.2 pM in Kd. Recent molecular

analysis also reported that these subunits interact by N- with C- termini of the counterpart. To
identify the functionally important amino acid residues, alanine-scanning mutagenesis was
performed and the CS6-expression as well as cell adhesion assay was conducted. Several amino
acids were suggested to be important to stabilize CssA or CssB itself, for association between

these structural subunits, and also for interaction with the chaperone CssC.

(K. Nishikawa)
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1) Effects of novel peptide-based neutralizers against Cholera toxin (CT) and heat labile

enterotoxin (LT).

A series of amino acid mutant in the receptor-binding region of B-subunit of CT (CTB) and LT
(LTB). One of the mutants from CTB, CTB-E51A, which showed decreased affinity to receptor
GM1, was used for the subtraction of the peptide library screening and enabled to determine a
CTB-binding motif. Subsequently, a tetravalent peptide compound (GGR-tet) was revealed to
bind to CTB with E51-dependent manner and inhibit CHO cell elongation induced by CT
specifically. However, GGR-tet did not inhibited cAMP overproduction of Caco-2 cells. We
therefore developed novel peptide compounds YGR-tet and GNR-tet, by means of multivalent
peptide on-sheet synthesis, which inhibit both CHO elongation and Caco-2 cAMP overproduction.
Importantly, GNR-tet, which can inhibit the CT activities in vitro with more potency, could
markedly inhibit the fluid accumulation in mouse ileal loop induced by CT treatment, indicating
that GNR-tet can be a potential therapeutic agent against cholera.

The novel compounds AAR-tet for LT-inhibitor, developed through the same multivalent
peptide library approach as CT, showed efficient inhibition on both CHO elongation and Caco-2
cAMP overproduction induced by LT. Subsequently, 2 novel tetravalent peptide neutralizers
against LT, NNR-tet and ENR-tet, were obtained by using the multivalent peptide-sheet
synthesis technology. These 2 neutralizers also effectively inhibited both the LT-induced
morphological changes in CHO cells and the enhancement of cAMP production in Caco2 cells
induced by LT. Interestingly, GGR-tet, which was originally identified as a CT neutralizer as
mentioned above, was found to inhibit the enhancement of cAMP production most efficiently
(69 % inhibition), clearly indicating that the best inhibitory motifs against CT and LT are
different respectively despite the high homology between these two toxins. GGR-tet markedly
inhibited the fluid accumulation in mouse ileal loop induced by LT treatment in a dose
dependent manner.

2) Development of novel peptide-based neutralizers against heat-stable enterotoxin (ST).

We successfully prepared an amino-terminus deleted form of STh (5-18), which is produced by
a human strain of enterotoxigenic . coli, with a biological activity to enhance the cGMP
production in Caco2 cells. For developing STh-neutralizer, the STh(5-18) peptide was
biotinylated remaining the cGMP overproduction ability in Caco-2 cells. We next prepared a
mutant STh, STh(5-18) A14G, which has an amino acid substitution of Alal4 to Gly and then
lacks the biological activity. Using these SThs, the peptide-library sheet-screening is
proceeding based on the potency to bind to STh but not the mutant to identify effective

neutralizers against Sth,

(T. Okamura)

1) Screening of inbred mouse strains as the background of cholera/ETEC infection model.
To find the most appropriate mouse strain for infection, Vibrio cholerae O1 N16961 and ETEC
4266 strains were orally administered to 7 inbred strains and excreted bacteria in feces were

examined daily. V. cholerae disappeared from the intestine within 2 days in most strains,
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suggesting that the experiment should be performed again with a lower dose of bacteria. On the
other hand, ETEC tended to stay longer in the intestine, especially DBA/2 which continued to
excrete ETEC for 8 days and consequently regarded as the most preferable candidate for ETEC
infection model. Moreover, one mouse each from AKR and Balb/c kept low level of excretion
during the experiment, suggesting that these mice became carrier of ETEC. After checking the
reproducibility of the above results with another experiment, we concluded that no specific strain
was suitable for V. cholera infection host while DBA/2 was a candidate of ETEC infection model
background among the popular inbred strains.

2) Analysis of the host receptor of ETEC colonization factor CS6.

Fibronectin and mucin have been suggested to be possible candidates of CS6 receptor.
However, unexpectedly, RT-PCR of fibronectin and mucin 2 and 3A using RNA from
ETEC-adhering INT407 and non-adhering Caco-2 cells showed a contradicted result that these
RNAs were rather more abundant in Caco-2 than in INT407. To search other candidate for CS6
receptor, RNA array analysis was performed using INT407 and Caco-2 RNA. After confirming
with RT-PCR, 7 genes related to extracellular matrix (ECM) were listed up for novel candidates
of real CS6 receptor.

Besides, the binding preference of CS6 was examined using glycan array slides. It was found
that CS6 preferentially bound to heparin, and the binding seemed depending on the number as
well as the position of desulfurization in heparin molecule. CssB, the CS6-constitutive subunit
together with CssA, showed the same result as CS6, whereas CssA showed weak binding to
Lacto N-neotetraose (LNnT) as well as heparin. However, LNnT did not inhibit the adherence of
ETEC4266 to INT407 cells, whereas heparin did in a dose-dependent manner. Taking into
account the data we previously reported that 118t lysine (K118) in CssB is responsible for the
adherence by CS6, we thought it was possible that the positive charge of CssB K118 and the
negative charge of sulfate in heparin might be the mechanism of adherence by CS6. If in the case,
to construct transgenic mouse infection model would be difficult because heparin is not a protein
but a glycosaminoglycan. To confirm this, CssB(K118N) gene was constructed, and CS6(K118N)
was purified and proceeded to glycan array. The result was similar to that of CssA that bound to
heparin and LNnT. Further, we purified CssB(K118N) protein and examined its binding
preference to glycans. The result similar to that of wild type CssB even reduced to 70% efficacy.
Hence it was suggested that the strong binding of CS6 to heparin was a false positive simply
attributed on the strong opposite charges between them, and real receptor of CS6 which
recognizes the CssB K118 specifically is unidentified molecule other than those spotted on the
glycan array slide. Subtraction between CssB and CssB K118N might be required to identify the
real CS6 receptor.
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