W22 58 Ann. Rep. Tokyo Metr. Inst. Pub. Health, 75, 141-147, 2024

TERD . MPSHIMFSRIE® ERMMEZ AWzt b o oA )V A4 BEREE T OB

B AR, A ok, R B, IRE Havdae, N 8 B MERER, RO, Al ERER
ek AHEAE BEE £ B B, K EE REOESRS HIF R
(OMBEERAAFEH « HA FERRC)

BYMEBFNGROTERFINT A VA THAE b/ oA A (HuNoV) [ RNMNL SN TR - 722, I4E, b
I iPS Alfa dSRAGE Ml (iPS-DIEC) 4 MV 7z HuNoV ZBERTR ORI G A#WA S Cnb. BIFE, iPS-DIEC (£[H
WTHIHIIRENTEY, PSHIREORESS, BIE T 5/~ B4 RIS L T Th, f#iffiic iPS-
DIEC ZFIHA$ 2 Z EMNAHEL 72> TV D, AFZETIE, HuNoV BtED MR Z /yEfEsf Bl & LC, Mk iPS-DIEC (Z
HuNoV Z#:ff L, /rBERsE 247z, ZOfE, HuNoV BB TRBINC A S & RNA I B —H~_— X T, #KK HuNoV
GIL2[P16]13#73001%, GIL3[P12]id49201%, GIL6[P7]id4I7001%, GIL7[P7]i3471,0001%, GIL4[P16]i3493.81%, GIL17[P17]
WK 1S 528N L7z, $£72 HuNoV BEtE D #E(EM AR %A, 85°C T 5 yRIMEL L THFENFIRENRN/- & 2 A, MAVLHELC X
DT S5 2 & 2GR L. DLEORE RS, Hillke iPS-DIEC i, i/ Y # T HuNoV DN TATRETH

D, INELHLSE 0O HuNoV ANELRBRE IS TE 5 2 L AVRIE S L7z,

F—TU—FR: b h/ BTUANA, TAVALSEE © NMPSHIBAH SRS R

[ VR s S i

th/mryA LA (HuNoV) I, MEHESeT RS 2 E
WETL2RMEBBROEBERFR A NATHY, B
2, RER, ERERE, mmEiEREIcBiT 2 8Ex0%E
A% 5| &k 297D,

L2y L7e2 5, HuNoVOREYLERSCHESE A 7 = X AL
AR ENE L, BT 7 F 0BT E -
T2, & 7= HuNoV O INEMLERDVE AL & 5 ARGk
HERIZHOWT Y, XTIV VTANART T A/ Ty AL
AHEDODRBETANAZRANTITONTETZONBERTH D
3, ZOFH & L CHuNoVOEFEE ROV S TUN e
ST Z ENET 5N 529,

FAR, BN L STV HUNoVTH B2, T
A, b MPSHIE G E ERGMAE (iPS-DIEC) % Fuv
72, HuNoV4yEEs e O B FHI 03 WS ST\ 259, il
H, b MPSHIfOMMARGESS, B E T oM ~0 0k
VBRI e il 2 508, WL DD DOEN A — T —
MHIPS-DIECHATIIRE D L 912720, #iExro 7 v b
S UZHEH 720 C, iPS-DIECZ fE{EIZFIH T2 = & 237
BEE 72> TUWAD,

= ZCARIIZETIE, HiROIPS-DIEC &, AP FHERT
W o F — TR S 72 HuNo VS o #EAF R A % 5 ]

L, Z# ¥ CTHREEE STV 7-HuNoV D4y BiEks % 4 37
=D THET 5.

E B F &
1. HEEM B
1) iPS-DIEC
AR T, BL7A VAR LV IRES TN D
iPS-DIEC (#5144 F-hiSIEC) % ffiH] L7=. F-hiSIEC D54
ELE T T ha it e, bbb, <~ U AL
(Corning) # =1— K L7z 96 well plate |2 F-hiSIEC % #%&
fE L, F-hiSIEC A5 (LIF, i 9°25) 21 HBE
WA LIRS B 37°C, 5% CO2 DEAETC, 10 HFEEL
T F-hiSIEC 2 JHFIRE 70 RBE & TRl S 872 (K1) . &
72 96 well plate N OFRIE D728, 96 well plate _E DHAHfEEG
WA L7au well (2 PBS % 200 pl 920Nz 7=,

2) HuNoV 5t EE R IR

202344 7 H2024F5H £ TIE, YU X —ICBPER
K& LTHRA S, HuNoVIGME & 7 > 7= B{HR KD 5

5, HuNoV GIL2[P16] % 6f5f{A, GIL3[P12]% kA,
GIL4[P16]% 6481, GIL6[P7)% 34K, GIL7[P7]% KR,
GIL12% UK, GIL17[P17]% URIEDAF27TIAZ 3E L
T, HuNoV/yffiisaicfitit L7,

IS OFEMRIRIE, PBSTIO%ILANCTHRL L, 10,000
g C2057im %, oL BIEA0.22 pum™” 4 )L X —TAil
BrEs L-CfEA L7z,

o RRUER R R TE v 2 —UEMER T A L AWFERE

169-0073 SR AUARHTTE X A\HT3-24-1
bR AR R I v X — A
° W E TR e X —



142

Ann. Rep. Tokyo Metr. Inst. Pub. Health, 75, 2024

13,570 H :
96 well plate(Z F-hiSIEC (B H AT F-hiSIEC
< NUF » 1.0 X 10 cells / well Ji A
=l i 37°C, 5% CO, fifi F AT 6E
-1H H 9H H

OHH

H:#&0H H

1. F-hiSIECO 5 7 1 —

2. HUNoVATBERFB HFIE L VA NV A ER

1) HuNoV ZfEss & 51k

BETEOT 1 b IR, B FTEEZ R E & 596 well
plate_b THz#E L 7= DiPS-DIECH> &>, FEMiAFRZE L,
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1Y, HuNoV/y B B ORMICBIT D HBELREHR TH D
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F /T 7 LT h OHuNoVE: 5 H #H21% OHuNoVE:

AN (S dpi/ 0 dpi)

(HuNoV RNA copies / well) (0 dpi HuNoV RNA copies / well) (5 dpi HuNoV RNA copies / well)

1 GIL2[P16] 9.4x10" N.D. N.D. B
2 GIL2[P16] 4.0x10° N.D. N.D. i) lintan
3 GIL2[P16] 2.0x10° 5.4x10° 2.1x10° N
4 GIL2[P16] 2.0x10° 1.8x10° 8.6x10° 4.8
5 GIL2[P16] 2.0x10° 2.8%x10" 1.7%10° 6.14%
6 GIL2[P16] 4.0x10° 5.2x10° 1.7x10° 0%
7 GIL3[P12] 6.0x10° 1.1x10° 2.3x10° 20.9%%
8 GIL4[P16] 2.0x10’ N.D. N.D. s
9 GIL4[P16] 2.0x10° N.D. N.D. S
10 GIL4[P16] 2.0x10" 4.5%10" 2.7%10* 1)) I e
11 GIL4[P16] 2.0x107 2.5%10° 3.2¢10° 1345
12 GIL4[P16] 2.0x107 2.0x10° 5.2¢10° 2.60%
13 GILA[P16] 6.0x10° 2.0x10° 7.5%10° 3.8
14 GIL6[P7] 2.0x10° 43x10" 6.8x10° 15.8f
15 GIL6[P7] 2.0x10° 6.7x10° 32x10" 4.8
16 GIL6[P7] 1.0x10° N.D. 7.0x10* 700153
17 GIL7[PT7] 3.5%10° N.D. N.D. s
18 GIL7[P7] 2.0x10° 6.0%x10" 6.0x10" E)/lIncucn
19 GIL7[P7] 2.0x10° 3.0x10° 8.1x10° 274
20 GIL7[PT] 2.0x10° 6.4%10° 2.3x10° 3.6(%
21 GIL7[P7] 4.0x10° 3.1x10° 5.5%10° 17.74%
2 GIL7[P7] 3.7x10° N.D. 8.6x10° 861 3%
23 GIL7[P7] 2.0x10’ 1.1x10° 1.2x10° 1091
24 GIL7[P7] 4.4x10° N.D. 8.7x10* 87013
25 GIL7[PT] 3.0x10° N.D. 1.0x10° 100012 3%
26 GIL12 5.0x10° 2.9x10° N.D. B
27 GIL17[P17] 2.0x10° 2.4%10" 3.6x10" 1.5(%

N.D. : fHRALLT

SRR A ERRFIZ 100 copiesPh F OHuUNoV GII RNAA 4 v #'— R4 70V Y 7L Z A ART-qPCROFRHBRA % Flal > 72728,
FRHFRALLT & 72 o 725538 /i1 O HuNoV RNAK: (0 dpi) 122\ Cld, RNAEZ 100 copies & L CHIMEZFiH Lz,
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The inoculum titer (HuNoV RNA copies/well) were GII.2[P16] 4 X< 10° copies, GIL.3[P12] 6 < 10%copies,
GIL.6[P7] 1 X< 10°%copies, GIL.7[P7] 3 < 10° copies, GI1.4[P16] 6 < 10°copies, GII.17[P17] 2 X< 10° copies.

(3. HEETH I & ORI (HuNoV RNA copies / well)

2. 7 XM OB HuNoVIEFHIZ & 2 3 8

JGE T ANVADFTY, a7y —0 AL AARERCT
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iPS-DIEC% FHV /=HuNoV D B2, b ~+ 5015 i
Jaz W R R A L ZAOERICEB W T, B~
IR OEIMOLEMENHE SN TV H01D. A EIORFT
b, VERES DG A2 BE T X B 2 BRI L7-9).

HuNoV GIL2[P16]iZ->\ > THuNoV RNA = " —#~_— 2
T4x10° copiestf 4 ZiPS-DIECIZHERE L, 0.03% 7 & R
TNEEAT: & FERMNZEAE THUNOV /Bl 38 2 i T2 & 2 5,
7 AR IERINSAE T, HuNoV OBl & HEZR T & 727>
o7z (K4) . ZOZ &b, HuNoVorHEEE X~ # 183t
OEWMPRLETH D Z EHPRE ST,

GIL2[P16]
#1300 {542 711
3 107 ﬁ
§ 106
% 10 Z T
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0o dpi =5 dpi
The inoculum titer (HuNoV RNA
copies/well) was 4 X 10%copies each.
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Th b Z L EHMER L7-HuNoV GIL7[P7]85 o> 3 4 %
FAWT, INEMLEL A HuNo VIR I - 2 5 52 D T
L7, HuNoV RNA = &"—#(~X— X "T5x10¢ copiesti 2§ D
HEFLAI00 plz, FEMELOIRFEZ2V L, 85°C, 54y
BV, 0.03 %7 T A D OFHICRIR LTZ. £ D%,
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HuNoV RNA =1 & —#§~_— 2 T5 H M OF#% 12 X 0 #91541%
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_ s
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g
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z e T
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FEMEL  85°C (5 min)
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The inoculum titer (HuNoV RNA
copies/well) was 5 X 10¢copies each.
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JEAE T BB, HuNoVIHEY DR N & 2 M HIZH T
%, HuNoV D RiF(LEIEICHOWT, “HKHEZ DR E
85°C~90°C TOOMHIMET 5 Z & A 4EHE L TV H A1,
LD FEBRFEFICBNT Y, FEOSEETOMEICL Y,
HuNoVIZEY W &Kk 5 Z ENRB EnTz. AR oBaHT
HuNoV GIL7[P7]%& & #EAA 4 LIchitTcd s 2
CICHEBETONENRDH D B O D, HuNoV O JNEILEE R 1
BANC & D RIELRERE OMEHC, Tl 0iPS-DIEC % i

M L7-HuNoVE; R MNIEHATRETH 2 Z & AR Sz,

* & »
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HuNoV 5D FEE IR {4 % Sy BiEp kL & L Criflik iPS-DIEC
IZHUNoVZ#4FE L, 0.03% 7 & JHiH N4t F CHuNoV %
SHEE L2 & 25, HuNoVOBEIG FHRIC L » THENR
SR, AR THRIL000E DOHuNoVEE I 2 FEzd L 7=,

HuNoVOD A& FHUZ L » THEIEICENA LN Z &
725, HuNoVOR RIS HERS R O BEE /R TR TH D
NRLR/AVN <V Wl

%72, CPEICOWTHERAIT o7& 25, HuNoVAHE
FEDIPS-DIEC & [h#s LT, CPEIXfERSN72ho7z.

S 51T, HuNoVEGHEDFEMEFLANZSWT, 85°C, 547
DIMELIR 24T - =%, AL TRV ZHuNo VR R 1T
e L72L = A, HuNoVOHEINIHER S o 7z,

PLEmD, AFLTL, EifE o6 A aTaeemiflk o
iPS-DIECIZHuNoV#5#e Y —/L & L TR TX, F7z
HuNo Vil 4 B9 & U7z MEATFEER O #4020 FepiHic
ISHT&EEEZLND.
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Study of Human Norovirus Culture Method Using Commercially Available
Human iPS Cell-Derived Intestinal Epithelial Cells

Shota YOKOTA?, Hiroyuki ASAKURA?, Satoru AKASE?, Akane NEGISHI?, Hitoshi ITO? Kenshiro KUROKI?,
Miyu KOIZUMI?, Naoya IWASAKI?, Yurie KITAMURA? Maya ISOGAT?, Kaori KUZAWA? , Yukinao HAYASHI?,
Mami NAGASHIMAZ?, and Kenji SADAMASU?
(Reviewed by Yasuo KABURAGI)

Human norovirus (HuNoV) is a major pathogen of food poisoning and infectious gastritis worldwide. The lack of the appropriate
culture method for HuNoV inhibits the development of the HuNoV vaccine and treatment. Recent advances in human iPS cell study
have resulted in the establishment of human iPS cell-derived intestinal epithelial cells (iPS-DIEC), and the successful case of HuNoV
culture has been reported by research groups used a method of infecting iPS-DIEC with HuNoV. Recently, iPS-DIEC has become
commercially available, and it is possible to use iPS-DIEC simply by following the manufacturer’s protocol, even without the
techniques for culturing iPS cells and induction of differentiation into target cells. In this study, a commercially available iPS-DIEC
was used to examine culture HuNoV isolates from food poisoning patients. The results revealed that, the propagation of HuNoV was
successful. Particularly, HuNoV GII.2 [P16] increased about 300-fold, GII.3 [P12] about 20-fold, GIL.6 [P7] about 700-fold, GII.7 [P7]
about 1,000-fold, GII.4 [P16] about 3.8-fold, and GII.17 [P17] about 1.5-fold, respectively. We also examined the culture of inoculation
with heated for 85°C 5 min or non-heated HuNoV. The heat treatment was confirmed to inhibit the propagation of HuNoV. These
results indicate that the commercially available iPS-DIEC can be applied to the HuNoV culture method to test for inactivation in the

future.

Keywords: Human Norovirus, Virus culture, Human iPS cells, Human iPS cell-derived intestinal epithelial cells

@ Tokyo Metropolitan Institute of Public Health,
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan
®  Saitama City Institute of Health Science and Research





