S5 EE (2023 F£E) RO KRFE7 v — A NRBPENT T € v & —
HEE BRREES

BIREE 2021B06

K 4 WA Hefs

TEHEEN mmbban | KBOKE BCRMIRBRRET RS
W 4 | BoE
HREES RN h % V7T R EOFH T A = X B OYER
B2 HARE 2021 AFE~2023 - (3 4-fH)
AbUs—EuRE I B

MO FE (2023 FE) ARREDOHE

O "rXYTFTARRYE, TENA VZFE CCR2 KTFRIICA 7 F= b —F 7 1 FBIREICE
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Fx XTI NFETIC b Y 7T A< JEYHFIC CCR2 K~ v A XA <~ 7 2 (2R TR IR O RER
HRWEDHENAEICELS DI 2R L, £2 T, ST CCR2 23 hF YV 7T X~ DKL
BT D EREEEZGET 2 A D= X LB LT L AR~ 7 ADOJR#EIZ COR2 RAFHIICHERE
LCL DAz T L, O T CCR2 KB~ A TIXFNMBHEINTWAEF 7y N3 d 5 DT
L7z, TORER, A 7T~ ) —F /%A FEMINSMIAERZ L L, ~ 7 A ~DRRYER
VXK Gr R IE G T S I Rt e 0D P2A SEBRNia |12 CHhE L 7=,

@ XX YT T AEIZHTAHMBRE LUV 7 F U BRIEOHRERIEL T2

AR THEALTVD F¥ Y 7T A< TR TIox i H LTz ME49 Bk (IR R#HE) T 5 723,
oz 1T VN RET RS 35 S FEIRR (PENN %245 bERA L TRBY . 2 E TIZHE T~ T A
XTI EENRRESER L Z L2 R L TC0D, IS, PENN RFIIBRKAF IS T~ o R 2%}
T HIRIEMEDNIEF AR, £ 2T, S4EFE T PENN Rt RS-~ 7 A0 B [EIY L 7= M % CCR2
KIEP~ T AT 5 2 L TREMREZ T CTE 20T Lz, S50, NG S W7 ME49 ¥k % T
BT D2 L C, [AEED PR N S DN D 0MEE LTz, T ORER, JUMiEE AT R IR & i3
HZEMTERNSTD, U7 FUFREIIABICERFIERZMET 2 Z L 260 LT,

@ WMEITHEDLE LEZE~NDHERLIOEI T —

2023 4R 7T H 7T HEE 14 17 v — B VEYEY 2 F—% 30 L7z, 2023 4510 H 19 B, Ky KPR
TRAEFEE 123 BRI TR T 2 T b abeaiTo7, 612, [FF Y 7T X< HED
FERWEGER L %Y 7T X< R ORI R - ORERE & Z st d 218 FaEIsE ) ICBT 2 5enlGER
T ROy KRFEFEETFR 2 AT LT To70, SHIT, 2024 4 2 H 16 BICH Koy RPEGETB5IE
TR RIS T AT b A bE 21T o 7,
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AWFZETILE MR R E RN TR Z 5 & b~ LA 7 A /L A6 (Human Herpesvirus 6: HHV-6) o
ERIEG D & DFHEMEAIZ OV T, R RFEFEIE R TS S AU BRI IR 2 W72t ic & v |
EBREISIL DR E L. BHEML T 2 2 2 L 2 A& LTz,

Ry R AR R e C 003 M A R Al B > © M RR IR DAL 245 CRENT 247 5 BFZERTIEIS D
T, P RZREGEZF R EEZGHEEERICB T 2EAREH T, FRINEE KD KFEFZMEL
ZERTORRBEZIT D 2 L CHROFEART 25 Uiz, KoRF7 v —hVEGER 2 —FE 7 1IES
Bz L OFEHIC LY | SFED DIEFIE SR A BlAA L, & ML R AR A % OB AE % (2 DU TR R D 4
fZ2Z T TV 5,

F MAEARAR > B I & R I A ER 2 0Bl L. & B ISR L BAZ BRI >\ T TR ML TO % 528 T4
INDHAEY —THlfld & EDfMOMIE %, MldRE~ — 7 —5F 6T DEIERIC KV 2B E21T 572,
20243 A RE L T4 DRI GE D DRE DO b L #-HEEZ Z T 72327 U TV OB 6 | R X OHIa sy
HZETEBY ., TNFN-80CT7 Y —HF—BLU-150CEBIKE 7 U —V—CTORGFEEIT> T 5, E7-HHV-
674"/ MZXIT D EEPCREZAT 9 7212, &Ml ik K OUED HDNAZ i L, —20°C 7 U —H—CTRE L
77

AR A T HURS A ARFEBL-T Ml (CAR-T MIID) WaiEeis 2 52 72 BB RPN T 0 HHV-6 FHEMEAkIZ o
WTHER S ) RIFRNE EBHERBESNTRIND Z 1D, RORFET a0 — I VEYEY v 2 —fE )7
EBEEE & OWEIC L 0 AIZECTOEBANRICINZ D DI MEEERICELTRELIT- T,
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1. O VERRELTFRAEY T OMEL

2023 £EIF. INEFTCOHRAEORR L LT, EAYEDOFEERREETCagA, VacA, OipAD zx A &
v EENICITY AT 7LV 7 b 77 = 77 Helicobacter pylori virulence factor genotyper’ Fa% L 7’:0 Z
DY 7 b TIETETT IV EEPerl TEMNTEY, RALV T LI-WERTFOIEERE/T I/ BEE
SIABELT. avy FETBAGC T4 By FREARNT B, 702 5 LIRS IEEKirill
Kryukov®D 7R — L= TRE L TW3,
https://kirill-kryukov.com/study/tools/Helicobacter-pylori-virulence-factor-genotyper/

<E176I>

perl helpvifag.pl --genes-nuc-file cagA NCTC11637.fas --out-CagA cagA_type.tsv

[a<> K] [AHEH 7 7 4 L DIEE] [HH7 74 ILDIEF]

BRIIZTEPY 774 ILTHAEND, UTICCagAB I T 224 v FTEROBIERY, Inid
H—oRRIICHTZ2HDELN, —EICEROEINZ XA 7TH5IEHLAETH D,

< 6>
EPIYA CagA CagA CagA motif CM. CM motif sequence Combined CagA and CM
motif motifs type sequence motif sequences
EPIYA AB ABB type A(EPIYAKVNK), | cmw CMW A(EPIYAKVNKKK),
B(EPIYAQVAK) FPLKRHDKVDDLSKVG) | B(EPIYAQVAKKYV),
CMW(
FPLKRHDKVDDLSKVG)

WEkCagAD RA Ik, 72/ BREIDORGFEF—ZEPIVAZ BEN &L L <, FEEEYZ BHE L TA,
B.C,D EF—7IZH¥L. EF— 7 DA EDLE TRRKE(ABC), BT P 7R(ABD) R EICXA YT L
T W7z, Helicobacter pylori virulence factor genotyper |2 D 7Ot X %= BE L. R ERRETTD
RAECY T ZNRIT2HDTH D,

2. ERVEBEFICHHIDIEDEREDEH

BEFLEICEMNLREENELS L, ZOBMAEBETFRHIFEOEREICL > TERICEFATIILE S, &
DB LGT I/ BERZH -0 HRRERAN)PRRERAS) LV EL< KBS, INEZFELT
dN/dS>1 THBEMERRE L. Bz FLTIEDRE #Rz%x ITTWBIBRAERET 22N TE S, AL
TIXELRENT Y 7 b7 2 7PAML 2FBLTCEOVEEGRFICHAD > TWBEDEREAFERL Tz, ED
FIRE T ERANEREEE T FEE L @*ﬁﬁf’ﬁﬁﬁkb BRI RIBEIIHILYPTL, EDOT I/

BRICEIREADD > TWEILEID Z & id, BOEIEC RS Iim&fﬁ 5 ETCEETH B,
e L CESMEEEFar/R ECEOBINEAZZITCWBEATRT

[fiE] [AN/dS>1DfER]  [dN/dS Dy & fEAz85%]

65 R 0.671 1.631 +- 0.654

129 G 0.894 1.932 +- 0.737

131 A 0.683 1.666 +- 0.686

CoRMIIREb MR TH Y BT TRICHRIULEEEL TW 2,
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Report for Joint Research Fiscal Year 2023

Adoption number 2021B13

Name Khasag Oyuntsetseg

Mongolian National University of Medical Sciences, Mongolia-Japan

Affiliated Organization University Hospital, Endoscopy Center

Job Title Consultant doctor
Characteristics of virulence factors and the migration pattern of
Research Topic Helicobacter pylori isolated from western part of Mongolia including ethnic
Kazakhs using next generation sequencing
Research Period FY2021 ~ FY2023 (3 year)
Corresponding
RCGLID Yoshio Yamaoka

Faculty member

Summary of Research Results for Fiscal Year 2023

This year’s project focused on stomach microbiome analysis in patients who received eradication
treatments for determining the microbial diversity changes of the stomach in a long-term (6-month)
follow-up and to study its relationships with clinical outcomes in H. pylori eradication treatment. We
performed follow-up endoscopic examinations on 25 patients who received eradication treatment in
Bayan-Ulgii province between June 23 and June 25, 2023, and took biopsy samples from the antrum
part of the stomach.

Regarding the first purpose of the project, we are currently undertaking full size of 16S rRNA gene
amplicon sequencing in biopsy samples from 25 patients who received eradication treatments using the
GridlION sequencer at Oita University. Due to COVID-19 pandemics, GridlON flowcells are delaying
arriving at our laboratory, which will be used for microbiome sequencing. Our group will complete the
microbiome analysis of gastric microbiome changes after H. pylori infection and during different types
of eradication treatments by the end of March 2024.

Regarding the second purpose of the project, we sequenced and analyzed 20 H. pylori complete and
circularized genomes from these 25 patients to find out the interaction between the gastric microbiome
and H. pylori MGEs.

N=107
Individuals enrolled

I
I I

n= 54 n= 53
Non-infected group infected group
n= 53

Treatment group

|
I I
n=25 n= 28
Follow-up endoscopy Drop out for a follow-up
examination endoscopy examination
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FHE TH DKL, 2012 F b LB OISR T2 MG Lc, £ 2 CREFRENGELND
prlorl O)Wﬁ“f T UGS/ DA DN THEAT,
H.pylori &Y Z361TF 2 AL FR R AT D 272 3 EFHE DO EEMEIC HOWTFREUMIE L2 fel T T\ b

1) H pylori &Iz} 5 Toll-like receptor 10(TLR10) D&
H pylori LPSIIRKIGE 7R & & B2 % LSP OfEZ A L TW5, Lipid A D acyl OB KIGHE 7 T
X6 RTHDHN, Hpylori TIZAKRIZIR->TEY, 6 OMHED TLR4 75%0) Bk ki D T & A
FHITWD, H pylori @ LPS (X TLR2/TLR10 [ZFEFk SN D Z L ZFEBI L, Z O8N D DY 7 F /U
PI3K 241 L T Anti-inflammatory 72 jin & #4955 Z & A FEH L7-,
F 77, [AEOHER T Adkkermansia muciniphila, Bacteroides fragilis 72 ENpPHIEIICILBOHEETH
V. TOMOMEEZ AT 5 LPS THEERORIGCZ 7T Z EAHB LTz, 216 ORISIGNME & 18 3
EORRERT A 7T —2 L L CHAERBMEZHERE L TV D,

TLR10 SNP {Zh& U 7otk D 24t
BLAEGm SCIERH (title: Toll-like receptor 10 polymorphisms affect pathological findings and cytokine

expression in Helicobacter pylori infection)

2) BR oo RYWEITI T A BIBIE & BRPIAIE o BLR M
HEEHE CTh 2K EOEBE CTh 5 AMRHEN At Z —IZIBUW T 2020 07 T AL =35 A LT, Ykt
5 LT RHIOL AL, (B LTod & bBIEIC R STV 5. BSHIBEICER L, 8)
B L CW=E#E OGN 23 L, BEE & B0 B WIS 2 it L7z, £ 07 TalkEN
ﬁl#%<aihé%ﬁﬁl%ﬁ#éfm LR ST, RIIMEE 2 L ASHB L,

3) FFHEREICR L CF = v 7 RA v MHEBEFIE G2 1T 2 BNHE OB G (2023 O HFSEHER)
R C R L CF = » 7 RA > MRERIOBHIT, 2N E COEEEEEZEET 2R 2R LI,
L2xL, SN L TV 5 NASH HOROIFEIZIZIZR N Z L Z L@ ST\ 5, JLRER AT v
=B TTF = v 7 RA v MREAZ MR LIRS A B\ TN & 1R RO i 217 -
77o FOFER viral HCC & non-viral HCCIZHBWTAAZ T A F AMDLR|TIENEZ R
PFS & FHEABAMRZ B D Z LI LT,
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(FnC : 600~800 F% HZ 230 N)

NI TFVTER=2 Y AF Y o EOMaEES A LE T 2 FIAMEE T T, #K. miRdE
R EOLRMET T, EHFO—HOME (BX% 1,000~10,000 AL 1A 1%, MIREENTELS &4
PEFE P REZIRFEIC A L CAEGFT D, ZORRED /N 7 U 713 L-form & FEIEIL 5, L-form X 38R B
GuliE 70 R ERGME D BENO B HPEI LT\ D, Fiz, REBIINZ S Z L1128V Lform IZLEIZE
aTx 5, LEDZ LD Lform & AR EYE OE B BENSRIE SN D,

I E COMFEIZE T, FEEEM RIS E K-12 #ROMEERMIEVEBIEF yobH 5 KIGHE L-form O
WA THD Z L Z2 W Lo, RAEEEIL, 9l & HtE yobH KAEFKE L O YobH & > /X7 BH DT 21T > 7=,
ﬁ%ﬁuﬁATémt%T K D REFRFEER S | yobH KAEFE CIZEFAERRIC HLl U CRIFBBEN 20 2 & 23R
e I 7z Z & )25 YobH I AHIRUEE D RIZEE D 5 R+ DAl ReMEN B 2 H 5, £72, YobH @ C KiiilZ FLAG
&7%@ALkaHHAG%%ﬁ¢é%%mmT ORI L L-form A CORBLEE iR L7 & 2

. ST Lform TIEXF UV EHENR S oTc, 2RO DREED G| L-form ZHFIZ yobH DFEBLE )
iﬁmAY@H#ﬂ%%@AM%%@L\L@m«@%ﬁ%%ﬁTbéﬂﬁz%ﬂéoj%i\JT»&4
L7 LI XY L-form ZHARFIZERRICHRG L~V TORBL LA Z
HEBHLNZT D, Fio, YobH EAHAAERT DR %2852
YobH DOHEREMFR 21T 5,

AEEFENGBIR LT 872 72 F 98 C B O FTEWEAF(E T T L-form
WCEH LN L2 RN LTV, OMEA Bkk 4 Bl L7, - e = anti-FLAG
T DERIENL (ppsd BAGT) ZRE LT-, BERENZ LI, B ¥ —

DEETHLER VET ) AESIEREZT ST L 2 A KB HE K-12 8

None
PenG
Fos
Cef

D PpsA & S3%RREAHA T X /RS E b OX N ERE e VE | - — - anti-FtsZ
CHIBLUTHREENTWD ZERHLMN IR -T2, SRITENHD
HW%%%%%%ﬁ> LTW<, ¥ L-form {23313 % YobH-FLAG D%

NEAVAEN s (L) ayha—rk LT
FtsZ DX N7 HBAKER Lc, ~=
U ¥ G(PenG), IR AR~ A 2/ (Fos).
72T (Cef)iZ L > T L-form 2
LTz,
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FEiEEnEMEEE (UTRERE) RICHMBREEY ML XEH PCR ¥ v ~ (528, 1388
DT AIINRERRE, HHV6, CMV, ADV £%28%) I(CTEMREZEITINAZNRE LTI, ZDHFT
THRETEME LAY, TERBDLHEITINALMICHEVT, TUHRETO CqlEL EERE TD Copy ¥ D
MBS PIRARB L DBEEEE & VA L AEICHIFNICKRT AT o7,

IBEEOTVTANIROBREEEOF CHERNAS VT AILRELTHHVE, F/EHEER-T-BOFHRE
BRARAGE DB RE SINEER EEEZ L E X 57 ADV ICDOWTETZ EDH 7=, HHV6 (B8 L TIZHEN 51
BRIKICEWT HHVG AEMTHIEL R Y. EEREX1T- 72, BT Cq fEL EEBTE Cq BOEEIL
R’=0.88 £ &h > 7= (E=BIE CqE=1.08 x TMAIFE CqfE + 3.09), ICEMRE CqgfEe o —#
ICBA L T oMY R?=0.85 £ &h - 7=,

ADV ICEB L TIEBHBIBEA DR, ORITHRIKICEWTADV AEUETHEL Y, EEREZTH-
Too EMBIE CqEE EEAE CqEDMEIE R?=0.98 LIEFBICEHN 7= (EEAE Cq E=1.06x E 1A
E CqfE +2.82), RAKICEMREC qfEE: - DHEED R?=0.98 LEFICEHZN > 7=,

(¥ 1, Figure 1) (X 2, Figure 2)
EHHECE vs EEHECYE EMRIECE vs ERMECIE

5 P.‘ .‘ " Q ) *~
o "‘ o B 2 I y=1.0551x+2.8237
1 R#=0.9832
20 25 30
o 2 2 0 2 . EIEHIE Cofi
FAEHEC

FARICEWT HHVE & ADV ICBEWTEM - TED 2 2OREZRICLVEONZEROMEEICO>LTD
BREZ T-o72h, MEOHEBIIFEBICEVWERENME oM, BEAPICE VT —EMEERICTRERRE L
TIIHNTVWERBEEDORTICEVWTIIEN - EEOHEDRENED LN TWEL, RFFRERL L
HEMDHERDATTREEZON, TOIEFRBRICEITI2REDREIX FOHIRICEBRYT 22 &
HEAf SN D, MEMTERDOHLZEDH T B,
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R HIY)

HARITIERIHEFETH 528, RO < oM TR E LT FORGBBIRFEA L TV D, FERIF Y
A7 EASOPEMENIIERIRY 7 F > OB HER STV 528, BRERRTEIED 2-3 [EHAE L2 RIZIER
5 A I AGURMR MR S 2 T — 2 N2 LU,

AWFZED BEYIE, FERIFY 7 F o ORfEn G 2 FFLLERGE U7c B ARNERADIERSE 7 A /L ZAHUAARD
%ﬁﬁﬁ%%a?é EThHD, AMTRORRIT, HARD DUES~ DM A (6T 2 HELWIERRE T H

HERRY 2 F AT 2 EERET 2 L0 9 5%,

(A 7tk ]

B R B2 OKR%, BRMFTCERBRIMA L, ARUF5E %2 BtA L7,

KEGUL,FERIR Y 7 T o O o Hafh (REERT - BBERERE L 5 T) 200 2 DL ERGE L2 HAR AR 100 44
ThoTz, BIE 1 EFTV, IERIFHURM 2T Uiz, JERIF 7 A VAFURL, EMEE RAPINA) & Koy K5
A W38 C RAFFIT VEIC X 2 AP UAM 2 0E LTz, MATIR. 1825 OBERE R0 i BERE > & D4R
e Ea BRI, PURERA S & HUAMO KM EAE 2R L,

2022 FEFEHRIZ 100 44 2 6 Ek5E T LTz, 2022~2023 4EFEIZ JERIF 7 A /v AFURMM 2 R E L TV e 7Eniz,
PURmRE R 2 & ST 2D, 2023 FFE I35 %%Ltoﬁffﬁkﬁ%@%&@%zﬁuhﬁﬂbt
%@Ekfﬁ%»x#%ﬁjkFﬁkr?4»x#¢ﬁ@ BT % RAFFIT #£ & RAPINA VO BR) 2T

L7z 2 e ERH CTh D,

(WFgERk ]
O FERIFY 7 F BRI S 2 FER LU ERGE L7238 OIERIF U A v A HURAE
R 9T 2 OWERIT B 53 1], #tk 46 #1 T, [REDBUSRFOFHIX 23~7T1 sk (¥ 41 5%) ThoTo,
WWEORRRIT, 2 B8R 104, 3ES84, 4F 174, 5 EEEMLL L 124 TH o7z,
JERIR D A b AN S D HUARAfI2Y 0. 51U/ml DL EOFUALRA =1L, 2 [tk 60%., 3 [B] 86. 2%, 4 [A] 94. 1%,
5 [EILL EOEFET 1009 CTdh o 72, FERIF T A /L AZKTT D PURMM O L EEIEIL, 2 [BHEfE% 0. 6410/ml
3Bl 1.151U/ml, 4 [7] 5.581U0/ml, 5 [EILL EOHERET 3. 641U/ml Th o7,
ERIFY 7 F RG22 2 0L EiRR 32 & BB 2 [FEEREOF 13, SEU EEREL7-F XLV
%ﬁ%ﬁﬁ@@?%é:kﬁ%wkﬁﬂéhtoEﬁﬁ???yzﬁﬂﬁﬁfﬁ%ﬁﬁﬁbk%ﬁ\UX
ﬁLTLmﬁﬁ%ﬁﬁﬁmék%xé
C)Ekf?%wx#%ﬁ@ BT % RAFFIT % & RAPINA i: DGR
RAPINA ODJEGEE ., /HriLpT %&ﬁ+ AR —ERITF I FH 88. 5%, 100%. 11. 5%, 0%, 90.0% Tk
ST, BT ERIT 100%, FEtER T ERIL 56. 5% Th o7, H v oURE (x = 0.667) 1TTREO—BE R
LW,

(KRG RFETa— st v 2 — L o FRF5E]

PN, k%ﬁé%%ﬁ@fﬁkf?%wX$ﬁf¢ﬁ%@Ebfwtt% fRFTICE L CBI S 2 TEW 2,
AALRIRFZEE 1T, HURMRIEIZ 2370 52 B (RAPINA O AR . K4 K E Wk i - o v LA &
), FRSCOVERBE E LT LT,
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SO FE (2023 ) BIRBREROME

BN T MR S (ATL) AL /L S DI 72 NF- « B OIEMALIE, 7 R b— 3 2Pk~ B
BERREINTEY . NF-kBIXATL OVEFREER & 725 Z & 3 WfF S 415, NEDD8 Activating Enzyme (NAE)
PREANL NP~k BINFIES X7 E Tk Ba OT 0T T Y — A EMElT 5 Z & T, B#MICNF- kB &R
L d 2 2L, ATLIGRE L L ToOAZME, RO LEMEIZ OV TRHMiiZ D T %,
CHETOMFEBLFIC LD . NAE FHERI O ATLIREIK L L CofFHME, KOLeM% In vitro, In vivo
ICTHLMTLTE T, ARFENE (14 H) 3. BERIEIZIO T NAE [HEAOHT ATL IR E2H 50N
L. TERISF & L TP SR D NF-« BIEMALIMHEIER 2>V CHEB L 7=,

AR (24EH) X, M ERBEF O 2 B L, HTLV-1 i ia & RS A RAE 3 2 M 5 %
Y U 7R FIV T NAE B A A HTLV-1 e & JERIMIR 2 N E I 52 D58 E v v 7L L
JUTCHENT L. NAE BHEANC K 0 YL AR A I R BLA B 3~ 2 AR T I2 DWW Tt L=,

HTLV-1 %+ U 77 CDA'T Aifw (3 #fA) (Z NAE PHERA (TAS4464) ZEH &, > 7Lt /L RNA-seq & 1T
o7z L 2 A, BEF30,060 MdlE 16 D7 T 22 =S (K1A), 7 A /LA RNA 23 HH S 7ol &
JRYLHiG & U CRENT 2 & 4, 562/30, 060 HiAE (15%) 23 YuHIfE & L TR S 4L, T0%2L 23 EEsfiiE C & %
77 AL —4, T RRESTZ (K 1B),

ZD2ODY T AL —4, T3 TAS4464 DA LV A EICHINOEA 72 0 | NAE PR A28 YRR FE Y
AERT 2 2 LR Eini (X2),

WY TIHDET S A Y —OEEN TASA4EA[ 1 DOnAG
A B Cluster HTLV-1(+) HTLV-1(-}  postivity rate - o i o i)
[ 523 7202 T Triata i : iz #
. ‘ I R EE TR R |
2 278 20 B x a8 L] o L] ] ¥ E S B K .
| . bl i vy ; o e wo o am LR e
: ' ™ | wo o w " o ¥ e
- 4 1508 181 8% ] o o e - )
t_ 5 138 1285 10% 7 " s @
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’ HUTILEOED SR 9 - OMERROLE
¥ 3 1 121 2te 3% - i 1 LIEC XL
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Table 1. Isolation of H. pylori using immunomagnetic beads by culture method.
H. pylori ODgoo  Only H. pylori S. mutans mixed

5%107 + +
5%10°° + +
5%107 + +

Tabel 2. Isolation of H. pylori using immunomagnetic beads by Nested PCR.
H. pylori ODgoo  Only H. pylori S. mutans mixed

5x10* + +
5x107 + -
5x10° - -

5x107 - -
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Summary of Research Results for Fiscal Year 2023

Studying genetic population using the maximum likelihood approach, we have observed that all the
nigerian strains clustered with hpAfrical population strains. 5 out 7 strains clustered with
hspAfricalMiscAmerica subpopulation and 2 of them clustered with hspAfricalNAmerica
subpopulation. (Kabamba et al., 2018).

To assess virulence factors, we used the VFDB database within the Abricate pipeline. Strains 26695,
J99, SouthAfrica20, and SouthAfrica7 were utilized for comparative purposes. Nigerian strains exhibited
VF counts ranging from 110 to 113, like strains 26695 and J99. Further investigation revealed that all
strains were positive for CagPAI, with intact CagPAI. The CagPAI region displayed a lower GC content
(36%) compared to the rest of the genomes. The length of the CagPAI region varied, with two strains
measuring approximately 36,000 bp, two others around 50,000 bp, and the rest 51,000 bp. Similar to
strains 26695 and J99, the CagPAI was flanked between era and murl genes in the strains with a CagPAI
length of 30,000 bp. Conversely, strains with a CagPAI region of about 50,000 bp had their CagPAlI
flanked between murl and dapB genes. Additionally, the cag4 gene was positioned upstream of cagl,
with several genes (including glnA, rpll, hslv, clpY, era2, recD2, etc.) inserted between these two.

The cagA type identified was western, with all sequences carrying the ABC motif except for one strain,
which carried the BC motif. All strains harbored the EPIYA motif. Regarding vacA4 genotype, all strains
exhibited the most virulent genotype s/mldlil, except for one strain displaying the motif s/m2dlil.
Moreover, all strains had an oipA4 status of ON.

In addition to the CagPAI, Nigerian strains also carried other type 4 secretion systems, whose role in
the virulence of H. pylori has been discussed in numerous studies. The type IV secretion system 3 (tfs3
ICE) exhibited a GC content of 33-34%.
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Summary of Research Results for Fiscal Year 2023

The research was done in Gabriel Manek Hospital in Atambua, East Java, Indonesia. A total of 123
dyspeptic patients was interviewed and then endoscopy was done. Biopsy was taken from gastric antrum
and corpus. From endoscopy, most patients had gastritis with twelve patients had gastric ulcers. One of the
biopsies was used for rapid urease test (RUT), made by the Department of Environmental and Preventive
Medicine, Oita University, Japan, and results showed 32 patients are positives, composes of 17 males and
15 females. From 32 patients, 28 patients were of Timor ethnicity, an ethnicity native to the island. We
collected two biopsies, each from antrum and corpus was preserved in 10% formalin for histological
assessment, one biopsy for culture, and another one for RNA later. Blood samples was taken and
centrifuged, serum was extracted.

All biopsy samples for culture were homogenized and plated, resulting in twenty samples growing, while
twelve RUT-positive samples were not grown. Histologic assessment with staining will be done to evaluate
the cellular appearance of samples. For further analysis, we will check the antimicrobial resistance of these
samples, and sequence the 20 attainable strains to see their virulence factors. Moreover, we would like to
check the microbiome of these population, since from the questionnaires, the population had a high-salt diet.
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Summary of Research Results for Fiscal Year 2023

HTLV-1 infection has been identified in various regions of the pan-Pacific zone, but comprehensive
epidemiological studies in Southeast Asia have not been conducted. For the first time, we have identified a
high prevalence area of HTLV-1 in northern Borneo, Malaysia. This project aims to perform definitive
diagnosis of samples potentially infected with HTLV-1, using a few thousands blood samples collected by my
research group in Malaysian Borneo. We collected a total of 3,753 blood samples from Sabah state,
comprising 1,785 samples from rural districts of Kudat during October 2014 and January 2015, volunteer
blood donors and municipal workers residing in the metropolitan area of Kota Kinabalu (1,586 samples) and
febrile patients in Kota Belud (382 samples) between August 2016 and July 2018. Serological evaluation of
HTLV-1 infection was conducted using the particle agglutination method (SERODIRR-HTLV-1, Fujirebio,
Tokyo, Japan) and further confirmed with line-blot analysis (INNO-LIA-SCORE HTLV, Fuijirebio, Tokyo,
Japan). Blood samples were collected from individuals representing 40 different ethnic groups. Among the
samples from Kota Kinabalu (0/1,586), all were found to be negative for HTLV-1. In Kota Belud, one sample
was inconclusive (1/382), while in the Kudat area, 45 samples tested positive (2.3%), and 61 were
inconclusive (3.1%). Further line-blot evaluation identified 68 samples as HTLV-1 positive out of 106 tested
(64.2%). The estimated HTLV-1 prevalence in this area was as high as 3.8%. We hereby report the first
results of HTLV-1 prevalence in the northern area of Borneo, Malaysia. Expanding surveillance to provide
the detailed epidemiological profiles of HTLV-1 in the relevant area including the Peninsular Malaysia is
ongoing. We are planning to advance epidemiological studies covering the entire Malaysia, including the
Malay Peninsula, to understand the HTLV-1 infection status in this region and contribute to the healthcare

policies of the country.




Report for Joint Research Fiscal Year 2023

Adoption number 2023B17

Name Ernest Wandera Apondi

Affiliated Organization Kenya Medical Research Institute

Job Title Senior Research Scientist

Research Title Whole Genomic Analysis of Rotaviruses Detected in Humans and Animals
in Kenya

Research Period FY 2023 (1year)

Corresponding

RCGLID Satoshi Komoto

Faculty member

Summary of Research Results for Fiscal Year 2023

During the implementation of the Joint Research FY 2023, we identified several archived samples which
had previously tested positive for rotavirus by Enzyme-Linked Immunosorbent Assay (ELISA) and
subjected them to polyacrylamide gel electrophoresis (PAGE) to determine their electropherotypes
(RNA migration patterns) that would subsequently inform their selection for next generation sequencing
(NGS). A total 24 strains were selected for NGS, 20 of which had been obtained from diarrheal children
aged below 5 years attending various health facilities in Kenya, while 4 had been collected from wild
birds. Nine of these samples displayed short electropherotype; four showed long electropherotype; while
electropherotypes could not be determined for the rest of the samples. We subjected 24 of these strains
to lllumina MiSeq next-generation sequencing. Majority of the strains were G3P[8] (49%), followed by
G3PI[6] (13%). Of noteworthy, the 11 genes of strain G8P[14] were assigned as G8-P[14]-12-R2-C2-M2-
A11-N2-T6-E2-H3. Phylogenetic analysis of strain G8P[14] provide compelling evidence to suggest that
the strain may have been directly transmitted from artiodactyls to humans. We are preparing a
manuscript for these novel findings. Additionally, we collected 28 stool samples during the recent
rotavirus outbreak in Kenya, analyzed them by ELISA, PAGE and RT-PCR. Of the 22 samples obtained
from Mombasa County in Coastal Kenya, 7 tested positive for group A rotavirus representing a
prevalence of 31.8% (95% CI: 15.1-53.1%). In Kiambu County, Central Kenya, rotavirus was detected
at 33.3% (2/6, 95% CI: 6.0-73.8%). We intend to further analyze these samples by NGS during the Joint
Research FY 2024 in order to gain more insights into their origin, evolutionary patterns and transmission

dynamics and to monitor vaccine effectiveness against them.
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Summary of Research Results for Fiscal Year 2023

Rotavirus is the leading cause of diarrhea in developed and developing countries, and it can be especially
dangerous for infants and young children. Besides causing diarrhea in humans, rotavirus can also cause
diarrhea in animals, especially economic animals. Rotavirus genome consists of 11 genes, and reassortment
has easily occurred. Currently, the new strains of rotavirus caused by reassortment of rotavirus genes
have been found in humans and mammals, especially cows, pigs, and horses, at higher rates than other
animals, and the current rotavirus vaccine may not protect against this new strain. This study aims to study
the strains and genomic properties of Thai rotavirus causing diarrhea in humans and mammals and to
analyze the evolutionary mutation of the rotavirus. Since 1 October 2021 — 31 December 2023, 857 stool
samples were collected from diarrheic humans, cows, pigs, and horses in Nakhon Pathom, Ratchaburi, and
Udonthani provinces. 339 stool were collected from diarrhea cases, and 343, 147, and 28 stool
samples were collected from diarrheic cows, pigs, and horses, respectively. All 857 samples were
subjected to detect rotavirus groups A, B, and C by conventional RT-PCR. There are 110 samples positive
for rotavirus; 98 samples were identified as group A, and the other 16 samples were group C rotavirus. Then,
110 rotaviruses were analyzed the VP7 and VP4 genes by Sanger sequencing. The results shown that
G3P[8] was dominance genotype in 35.5%, follow by GOP[13] and G6P[11] in 20.9% and 18.1%, respectively.
The other genotype were belong to G1P[6], G1P[8], G5P[6], G8P[8], and G10P[11]. Then 11 G3P[8], 10
G6P[11], 3 G10P[11], 2 G8P[8], 2 G9P[13], and 1 G1P[6] were subject to perform whole-genome
characteristics using Miseq lllumina. The whole genome analysis result showed that each of 11 genes of
G3P[8] originated from human rotavirus, while the G6P[11] and G9P[13] showed a genome constellation as
G6-P[11]-12-R2-C2-M2-A3-N2-T6-E2-H3, and G9-P[13]-15-R1-C1-M1-A8-N1-T7-E1-H1, respectively.
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