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Effects of Chondroitin Sulfate-E on Japanese Encephalitis

Virus Infection
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Glycosaminoglycans (GAGs) have diverse functions in the body and are
involved in viral infection. However most recent studies on the function of
GAGs in viral infection have been focused on heparan sulfate, thus the
interaction between chondroitin sulfate (CS) and viral infection are not widely
recognized so far. Therefore this study was performed to evaluate the role that
CS plays in Japanese encephalitis virus (JEV) infection, particularly related to
neural infection.

In chapter I, the effect of soluble CS (sCS) on JEV infection was investigated
in African green monkey kidney-derived Vero cells and baby hamster
kidney—derived BHK cells. Unlike other sCS preparétions, sCS-E (derived from
squid cartilage) exclusively inhibited JEV infection in Vero and BHK cells.
This inhibitory effect arose from interfering with viral attachment on these
cells.

In chapter II, the influence of sCS on JEV infection was examined in the mouse
neuroblastoma cell line Neuro-2a. Unlike Vero and BHK cells, sCS-E enhanced
JEV infection in Neuro-2a, despite the fact that viral attachment to Neuro-2a
cells was inhibited by sCS-E. This enhancement effect in Neuro-2a cells
seemed to be related to increased viral RNA replication due to inhibited
JEV-induced interferon (IFN)-B synthesis by sCS-E. In Neuro-2a cells,
knockdown of N-acetyl-D-galactosamine 4-sulfate 6-O-sulfotransferase, which
synthesizes E-disaccharide units (GlcAB1-3GalNAc(4,6-O-disulfate)) from
precursor A-disaccharide units (GlcAB1-3GalNAc(4-O-sulfate)) in CS chains
by catalyzing the transfer of sulfate from 3’-phosphoadenosine
5’-phosphosulfate, increased the level of constitutive IFN-B expression and
reduced susceptibility to JEV infection.

In chapter III, it was investigated whether these alterations in the amounts of
E-units contribute to JEV neurovirulence in brains. In high-performance liquid
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chromatography (HPLC) analysis, the amount of E-disaccharide units of CS
was larger in the brains of 4-day-old rats, which are highly susceptible to JEV
infection, than in those of 17-day-old JEV-resistant rats. Intracerebral
co-administration of sCS-E with JEV in 17-day-old rats resulted in higher brain
viral loads relative to rats infected without sCS-E administration.

Together, these results showed the paradoxical effects of sCS-E on JEV
infection in different cell types. Especially in neural cells, E-disaccharide units
enhanced JEV infection through the reduction of IFN-f expression.
Furthermore, this study suggested that the amount of E-disaccharide in the
brain CS might influence host susceptibility to JEV infection.
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FUadvdI /) Uhy (GAGs) BR7OFF T UACOBRESTHD, =
BREODBORLMNSARIEXABELHBEOMANNY —ICLoTHES
N5, GAGSRRZT OB EICEDE, FENTHELRBELZRT. EWETIIMH
BeEReREMEMRBOEEICES TS a2 R4 F U RBELIZ Y MICEH
L. BT NVATHIEERR T I A (JEV) OBRBIZBNWTIA VR
O FORMBEL=y FARRETHRBIICAL TREZ2T- &,

AHEKBHROAIBHEI D RO F 2 HREE (sCS-E) 1M Rk LR
THBVerobBHK2INDIJEVORFZHET A EICX DTS I AKEZH
E L 7r. sCS-EZf#% 354 B 8 ih SR 8k (L #1 B2 T & % Neuro-2a\ DJEVD k% %
Vero & U'BHK-21 & Rk ICEBHE L 72 4%, Neuro-2a MIfEDIEVEZHE 285 L 7=,
COBRBBIRIIANABRICE>THEENDI Y —TzO B
(IFN-B) DELEMEIZEO, YALINAT ) LOBEHNTET D EICTEREL
TWhk, 3RO FUMBALIZY P SELIZY hAOERKRIZEAET 2
T B2 /b B¥ ¥ N-acetyl-D-galactosamine 4-sulfate 6-O-sulfotransferase D EE & / v
27 577 > L= Neuro-2affl ld Tid. IFN-BOEE KR RENHML . JEVIZHT S
BZEMETL 2.

JEVIZH UBRBRZHEZRT4HEBO S v PORMITITIEVERICESIER2RT
17THHDO Sy FORICEXRTEVEZEOI FOASFUMBELIZ Yy FAIEE
NTWi, sCS-ELIEVOREMEZMABEEL Z17THH DO S v MX., JEVDO A %
BREEL-FREBOT Y ML T, BRI IV AENEEZRL =,

AHEITL ST, sCS-EQIEVERIIKIZFTEZEE L. iRoERHICL- TR
RBEZENHESNERSTE, BERMBEASTICTY FERETFTINIZBNWT,
I ROA4F UHBELI=y MIIFN-BOELZMH T E Z LICK DIEVE S
MBHEERLE. BRI RO FUOBBRICEENZEIZy MY, BED
JEVESHICEEZRIFTZENHASHIZRD, ZHIXIEVOBREE ORH
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