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Summary of Research Results for Fiscal Year 2024

Dengue, a life-threatening mosquito-borne disease caused by the dengue virus (DENV), has become a

severe problem in Bangladesh. This study critically
burden and discusses control strategies. Dengue-
related deaths have surged since 2021, with

2023 recording the highest fatalities—1,705

deaths, surpassing the total deaths from 2000 to

2022 (853 deaths) (Fig. 1). Over the past three

years, Bangladesh has recorded the highest

dengue fatality rates among endemic countries.

Besides the environmental factors, which are

also applicable to many other dengue-endemic

countries, there is concern about the failures and

mismanagement of authorities to manage

dengue patients properly.

For clinical analysis, our cohort study (during 2021—
2023) revealed that approximately 50% of dengue
patients tested positive for DENV IgG, while more
than 80% tested positive for SARS- CoV-2 I1gG. This
indicates that many dengue patients in Bangladesh
had prior DENV and SARS-CoV-2 infections during
this time. Patients with both DENV IgG and SARS-
CoV-2 1gG exhibited more severe disease than
those with only DENV IgG or SARS-CoV-2 IgG (Fig.
2). Notably, a positive correlation (r = 0.90) was
observed between higher SARS-CoV-2 IgG titers
and severe dengue. Additionally, a shift in DENV
serotypes was detected during the study period.
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Fig. 1. Bangladesh reported record-high dengue deaths in
recent years (Khan et al., IJID Regions, 2024).
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Fig. 2. Correlation between the numbers of presented
severe dengue fever symptoms and titers of IgG against
N-protein of SARS-CoV-2 and DENV (Manuscript under
preparation).

DENV-3 was predominant in 2021 and 2022, while DENV-2 emerged as the dominant serotype in 2023
when Bangladesh recorded the world’s highest number of dengue-related deaths. Collectively, altered
immunity due to prior DENV and SARS-CoV-2 infections, coupled with shifting DENV serotypes, may

have contributed to the severe dengue burden obse

rved in recent years in Bangladesh. Besides these

viral-host factors, our preliminary results (Fig. 2 in Form 1) suggest that chronic exposure to high air

pollutions to develop severe dengue which will be in

vestigated in Fiscal Year 2025 and 2026.




T 6 SEFE (2024 SEE) KROKR¥T v — A NVBHFENFE & v X —
HEPFE BRRBES

BIREE 2022B05

K pa JIG R
HEEE (WP

FE) ICET D | prEkRE4 PN TN VNS S S S

HIH
e 4 i

MRRES L BEE 53 F I 3R DS PR R - DA (2 R T TR R O I

B HAR 20224 ~ 20 2 448 ;. (34FER)

A5 —HIAHE =, =i A

%ﬂ6¢§(%%¢§)ﬁ%ﬁ%®ﬂ§

REKE X, mitis FEO L U HEFETH Y . MRSCHMIED ER2JFREO—> &L LTHBIN TS, Mgk
ﬁl@%@&bf H & D HINUEE S SR LytA 72 £IC iéﬁaﬂ%%%%t FTERETOEND, A
n#ﬁfi\ﬁwi“%% 2 % Lo AR RBE |2 B T 5 IR 1 S SR AR IR BB IS RZ TR B A S 02T 5

ORI 24T > T2,

DIRNCUEE LTS 7 MR A U, MRERE 12,592 kD7 7 MMEWMAE HAWTZMIE S ) 20 A REE 7

ﬁ%ﬁ%%bﬁo%@F%\37Lﬁ%@6ﬂ3 EHTICAFAET D SNP & /507 7 I 42,473 AR 1 L 1,365
m%ﬂ%h%hﬁﬁikﬁ, CHIBT 5 Z &R ST, MAABE SRS LytA 3 KO LytB OAFIENR
BEMERYYE OJRRE & A BRI L71Zhy, B O MR S AR B 2B 5 85 723 e & B3 2 s 1
& LB ST REENT OFE RO | MIKEBED 7336 X OVE BANRRBTE R & 5-3° 5 ATREME S R S
776

. FGUHTHEORRICER DA, bobk b p HOMKW 30 ETOLERER R LI, FFHICBTLIEREED Z-
score 1. IEDEAFREA, ADMEA2HA, Of 2 AGATE L,

Number of mut ated strains

Varlants p-value B1 8w DZ Bw D1 75w DZ T5w Broth Z-gcores  Genes Descriptions s Ref. AR
12305 G_A 3BAE-43 145 6 18 107 238 D cprisP 0012 et ine-guanine phosphari 185 R H
IBSE10.G_T 1.76E-35 322 128 148 166 264 . spn:SP_0418  transcriptional regulador, MarR family 128 ™ |
972808 CT_C 9.53E-25 96 3 45 58 1™

1S6BBE_ATTTATT_A 1 40E-23 a7 a2 3B 4 122

1ET004_T_A B.24E-23 38 43 £l 42 122¢

137005_G_GAATAAA  B.24E.23 38 43 38 42 122

BB1405 G _C 3.08E-20 o o a o 26 spn:SP_0715  ciD-2; lactate oxidase 326 W 13
1667520_G_GE 4.20E-16 ar &6 7 73 180 spn:SP_1764  giycosyl wansferase, family 2 A B
273377.C6.C J45E-15 326 196 162 170 274

G25261_T_A 1.76E-13 [t} 1 o o 1% .sDn:SF'_UG52 conserved hypothetical protein 1@ 0 E
1323748 T_C 1.92E-13 05 as 19 28 53 spriSP_t400  pdative phosphate ABC transporter, phosphate-binding protein 84 @ P
TOSIT_G_A 2.89E-13 m a0 21 25 42 spn:SP_0739  franscriplional regulator, MerR family T AT
4TE40B G_T §.28E-13 310 183 151 1T 269

1857084_A_T 3.26E-12 2 1 0 1 21 ) spn. SP_20368 nagA; N. yigh ine-B. 148 & G
2110931_G_A 414E12 109 6 24 bd 73 || spn:SP_2190 chp: choline binding protein A | A D
2018330_A_AG §.28E-12 258 163 140 154 258

BREDES_A_AC 142E-11 241 152 143 15 248

1BT4083 G_A 1.54E-11 343 210 178 184 274 - ‘spriSP_1087  conserved hypothetical protein w2 @ K
1605100_G_GT T.BTE-1 234 147 144 147 241

36116_C_CG 1.44E-10 25 15 25 18 63

214TET0_AGAT A 1.63E-10 18 23 25 16 63

166282 TC_T 2.70E-10 336 195 178 194 272 . ‘spn:5P_0200  ccs4; compeience-induced profein Coed 48 5 Y
BTS2T T C S.27E-10 251 148 137 134 238 Ispn'SF'_UDﬂZ call wall suface anchar family protein 10 NN
204 6EO0_C_T 8.85E-10 135 a3 B4 73 157

182435 G_GC 1.74E-08 347 205 176 200 273 E SpniSP_0206 hypothetical protein 83 A A
24TBDS_A_G 1.B4E-0B 288 184 158 172 266 . spniSP_0272 rpaG ribosomal protein 57 a0 K E
TA0ETE C_T 4.20E-08 308 173 124 175 242 ;!!]'ﬂ

214 TSEE_T_TATC 4. 89E-08 22 ] 24 17 B2

19B5217_4_AG sotE0s a3 fes e s 21t epn:SP_2076  pseudogens 758 5. SD
TITI0B A G T.4EE-D8 334 205 161 78 263 ‘spn:SP_0784  gor; 3@ ©c ¢

é DA, BRSO RGP RERE OB R TR IFTELRE 572, LIRNC IR L 72 co
%-ﬁ%v W&~ 7 2 DRI T D ME S v TSIV R N ) W= o T DT —H R
7%) TAT =7 OOGLIZHENT LTz, ZOREE., —HiIRSH =0 ORI L 1 H R OL
~ U ADMEABEE R IRV TIR S, Y 1 B O ER~ 7 A Ol peidiR h 0% BRIIHEIZE - T2,




D= T, BRMUHCTERRORR DN Z RPN L2 & 24, &b p EOEW 30 FEALO 5 5
27 FEAL TIEIE M O ZE BRI VEFIE & X THEICE o 72 () . MIEEED 3 RI L OE UG-
LB TRICB T HRRE RRITEEFBD D> 72— T, macrolide efflux protein % = — N9~ % [fl—i#{s
FHICE I CEREEBOEW 9 FTOERE MR Iz, BLEND, HHif &< o 2 ~0 Gk & O
CRRDIRERET 0 7 7 A VS| JEGLOHANTIEIZ FF 57 2 ATREMEN B 2 BTz,




T 6 SEFE (2024 SEE) KROKR¥T v — A NVBHFENFE & v X —
HEPFE BRRBES

BIREE 2022B06

mma (| A | R PP

ﬁgfﬁg FRMRES | MR AR

£ W 4 | gz

—— B 777~ ORI T 7 1 17 < A VRO
HI AR S AAEHE ~ A6 AR+ (3 4R

Ftos—EUKE e

FM6FE (2024 ) HIRBRROME

HERD LML T D~ 07 7 — P OFEEERSE (A—/3—24F 2 K Oy) FEEAREIL, MR G %f
THHEEIEE LTEHETHD, BHAO—HOETESFEOFE L LTHWOND U~ ) AX T HE
OREDNERT D7 VA MaXTE (AA) TEEREEELZE - IH#EpE L Lo Tnsd—J,
U ) AR Y RHEREERT LY v a v T AN AA AERNICERE TS Z LIk o TBEORAED
LN TG LW BURIEWRE S B 5, 7. AA IITEBOFBLEBEIE L TWHN, FEk L
OAEBIEEIZOWTIIFAER RSN TV R, AEEONIETIE, & b U937 fild (v7mn 77—

DOSALEER T 5 HERRAII) OAfER L all-trans VF / A 1 (ATRA) 581 O A RREE I
%95 4 FEEHO AA FHER (AA-A. AA-B, AA-C (X AA-D) OB ZHHAE L=, AA-A & AA-C i
ATRA L O L7=3A. MRAEGRRE2E LR TFEE722, AA-B & AA-D (X U937 Mg dAELF=R
T A ERBLE 2ot —J7, 4 OO AA FEKRD HH AA-C OHH ATRA FHiEM: 004
EEN Z BT v 7L X2 b—r g v Lz, E&E RT-PCR BXOY¥E 7 vy MaAric L0, AA-
C IIBMIED Oy AERAENICHKAEDKTTHS gp9l-phox OB FHREL ~LDT v 7L X o
—a &N LT, ATRA FHEME O ENEEAZF LRI 2 Z EARENZ, ZNHOHMAIZL -
T, AA-C 7% ATRA HE5RMIfREIERNRT21 T < | gp91-phox 5 T DG %/ L C ATRA #%
W O ERREENZZ LS EOLNBELHTLZ ERHALMNICR T, AT, AEEIL, AL
TR EORERME & H SILTWD P UL L ERIZHOWT b U9ST M EE T 3T B B 4304 LT,




T 6 SEFE (2024 SEE) KROKR¥T v — A NVBHFENFE & v X —
HEPFE BRRBES

BIREE 2022B08

mma | A [T

ﬁ%iﬁ% RIS | S KB SRR

£ W 4| %o

HMARES M NIRYRC K DB D~T O ¥ = A T o B O fRAT
S ER ] DAL ~ A6 FEE - (34EM)

At —ELHE == %

A6 FE (2024 FRE) ARMEDHE

2024 FFEITHE DT ) DB R EFHET HIEFER T L BREBERICOWTOMNT 21T > 7=, 158 FEK 1T
1% 20 3MEEEIZT TS ﬁ~%77/~ﬁ&®zﬁl%fkéAm&%}mgkﬁ%@%%mk%ﬁﬁ;
S TERFBUNEEX 2N LD, FENTOERFEY %béﬁ%%&l%@%ﬁ%ﬁotoﬁ—
N7 7 O—ERMECHENEZ N2 Evh, DNA [CHEBEZRFENE D BHINF & L CrlEelE
DEWHoE LT, @Eﬁ@ﬁf@@@%%@%éwiL&mm%®ﬁf®T PEAURIE ST, &
ZC. in vitro ®FEERE FWCTEHINICEERL /K BFEL TOE BFEOH s L ORI
WTIRIRIL > — o o —Z W BT 24T o 72, C ORGSR, BRIRSEERICERD vz b O & [EER D
ERRNPHEL L, FrlORBREEAKO BN RO, 610, Mlamic@ S -@amL, =
®%\ﬁﬁ%ﬁ\ﬁﬁ%%®%#Tfﬁ%Ltklé\%ﬁ%ﬁfﬁok%f@%ﬁﬁ&khgﬁﬁ
LigpolcZ binh, BEMEASOBENERFEICEHG LTV ERHLNERoT, IHIT, B
BIREIZOWTHENT 2272, BERIEEZ 37CHhH5 28CICEE L& éZBCTP%LtlT
BE PRy BiERE CRRO DT D L RIRRDE RN — L B ROENSEHE RSN (K1), ZOZENnHHE
DEIRFALICEDL AR F L LTiE, BMbA R LA, BENTORENLETHDH Z LRI N,
SO, AN A R WYL ERROEE LRI, ANVT A NiX :éﬁﬁwﬁmkfé
ANY RNy B — tm)m@ﬁ Ju A DOfENT & L CHER L7228, ﬁﬁﬁ%ﬁbtﬂﬁﬁiﬁ+ W27
LT, EREZDOLOIFRD LD b O ORGSat s IEF 12D @WoﬁoﬁmeEﬂTW5ﬁw
A R, ﬁ%”?%wxmmfiﬁ%T ETH LD, MERYROMNIZIEL, & EhdMiafEo
HEEN SR MBI D Z EDRTHIE T,

X 1:EEA LRI K DEREA
ERNE D AT

BEZ R L 22 K-> TERRIC
B HOERNEANIND




Report for Joint Research Fiscal Year 2024

Adoption number 2022B14

Name Subsomwong Phawinee

Affiliated Organization Hirosaki University Graduate School of Medicine
Job Title Assistant Professor

Identification of protein markers in extracellular vesicles derived from

Research Topic Helicobacter pylori-infected gastric cell lines by using LC-MS/MS

Research Period FY2022 ~ FY2024 (3years)
Corresponding
RCGLID Yamaoka, Yoshio

Faculty member

Summary of Research Results for Fiscal Year 2024

Helicobacter pylori has been classified as a type | carcinogen and is a major contributor to the high
incidence of gastric cancer (GC), especially in Eastern Asia. H. pylori virulence factors are associated
with disease severity and long-term patient outcomes. Individuals infected with the East-Asian type
CagA, vacA s1m1 genotype have a higher risk of developing GC compared to those infected with the
CagA-negative vacA s2m2 genotype. Extracellular vesicles (EVs) are membrane-enclosed structures
with potential as biomarkers for various cancers and diseases. However, the protein markers in EVs for
predicting H. pylori infection and GC remain unknown. This study aims to identify proteins within EVs
derived from a gastric epithelial cell line (AGS) infected with H. pylori by using LC-MS/MS. In FY2023,
we identified differentially expressed proteins (DEPs) in AGSEVs-Tx30a vs. AGSEVs-NI and AGSEVs-
TN2wt vs. AGSEVs-NI. In AGSEVs-Tx30a, 48 proteins were upregulated and 5 were downregulated
compared to AGSEVs-NI. In AGSEVs-TN2wt, 9 proteins were upregulated and 25 proteins were
downregulated compared to AGSEVs-NI. Over the past decades, many studies have proposed protein
markers for diagnosing gastrointestinal cancers; proteins such as ATP6VOA1, CAP1, FTL, GAPDH,
GNA13, GSK3p, HDAC1, HINT1, PCNA, RBX1, and TUBB have been associated with GC. In FY2024,
we focused on candidate protein markers. Bioinformatic analysis of AGSEVs-TN2wt vs. AGSEVs-NI
revealed that ATP6VOA1 and RBX1 showed the highest fold changes in up/down-regulation among
other DEPs, reaching statistical significance. In the AGSEVs-Tx30a vs. AGSEVs-NI comparison, only
HDAC1 reached statistical significance. Based on these finding, we propose ATP6V0A1, RBX1, and
HDAC1 as potential GC-related EV biomarkers for H. pylori infection. Additionally, we conducted a
proteomic analysis of H. pylori-derived EVs. The publication of this study can be accessed via PMID:
40033163 or DOI: 10.1111/hel.70022.
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Epidemiology and genomics study of rotaviruses in diarrheic human and

Research Topic animal in Thailand
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Corresponding
RCGLID Satoshi Komoto

Faculty member

Summary of Research Results for Fiscal Year 2024

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 — 28 February 2025, 1,046 stool
samples were collected from diarrheic humans, cows, pigs, and horses in Nakhon Pathom, Ratchaburi,
Udonthani, and Bangkok provinces. 528 stool were collected from diarrhea cases, and 343, 147, and 28 stool
samples were collected from diarrheic cows, pigs, and horses, respectively. All 1,046 samples were
subjected to detect rotavirus groups A, B, and C by conventional RT-PCR. There were 118 samples that were
positive for rotavirus; 102 samples were group A, and the other 16 samples were group C. The 102 group A
rotavirus samples were subject to analysis of the VP7 and VP4 genes by Sanger sequencing. The results
showed that G3P[8] was highest found in human samples, follow by G1P[8], G8P[8], and G5P[6], while the
rotavirus from cow were G6P[11] and G10P[11], and rotavirus from pig were G9P[13] strain. 10 human
G3P[8], 2 human G8P[8], 1 human G1P[8], 10 bovine G6P[11], 3 bovine G10P[11], and 19 porcine G9P[13]
were performed whole genome sequencing by lllumina Miseq. Human G3P[8] displayed a Wa-like genotype
constellation of G3-P[8]-11-R1- C1-M1-A1-N1-T1-E1-H1 which originated from human rotavirus, G8P[8]
demonstrated a DS-1-like genotype constellation of G8-P[8]-I12-R2-C2-M2-A2-N2-T2-E2-H2, and the human
G1P[8] belong to Wa-like constellation. While the bovine G6P[11] and G10P[11] exhibited the genotype
constellation of G6-P[11]-12-R2- C2-M2-A3-N2-T6-E2-H3 and G10-P[11]-12-R2- C2-M2-A3-N2-T6-E2-H3
with the VP6, VP1, VP2, VP3, NSP1, NSP2, and NSP5 genes are from human rotavirus origin. The porcine
G9P[13] carries the genotype constellation of G9-P[13]-15-R1-C1-M1-A8-N1-T7- E1-H1, which originated
from porcine rotavirus.
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Summary of Research Results for Fiscal Year 2024

During the screening for rotavirus A in stool specimens collected from children hospitalized with diarrhea
in Chiang Mai, Thailand, two unusual human rotavirus G3P[10] strains (CMH079/05 and CMH-S015-
19) were detected. These strains were further analyzed through full-length genome nucleotide
sequencing, supported by a research grant from the "Joint Research Program 2024 of the RCGLID,"
with Prof. Satoshi Komoto serving as the corresponding RCGLID faculty member.

The results revealed that the genetic backgrounds of these unusual human rotavirus strains were highly
similar to those of G3P[10] bat-rotavirus strains. Complete genome sequencing showed that the strains
were genotyped as G3-P[10]-18-R3-C3-M3-A9-N3-T3-E3-H6, closely related to the bat G3P[10]
rotavirus strain RVA/Bat-tc/CHN/MYAS33/2013/G3P[10], which was isolated in China.

These findings indicate that the human G3P[10] rotavirus strains detected in this study contain all eleven
genome segments identical or highly similar to those of bat rotavirus strains. The study underscores the
role of interspecies transmission of rotavirus strains between bats and humans in natural environments.
It also provides compelling evidence that the evolution of human rotaviruses is closely interconnected
with that of animal rotaviruses.

The full-genome sequence analyses are presented below:
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Figure 1. Phylogenetic analyses of structural protein genes based on the nucleotide sequences of VP7
(A), VP4 (B), VP6 (C), VP1 (D), VP2 (E), and VP3 (F) genes. The human RVA CMH079/05 and CMH-
S015-19 strains detected in this study were presented by red-filled circles, while those of bat RVA strains
are presented by open circles.
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Figure 2. Phylogenetic analyses of nonstructural protein genes based on the nucleotide sequences of
NSP1 (A), NSP2 (B), NSP3 (C), NSP4 (D), and NSP5/6 (E) genes. The human RVA CMH-079-05 and
CMH-S015-19 strains detected in this study are presented by red-filled circles, while those of bat RVA
strains are presented by open circles.
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Summary of Research Results for Fiscal Year 2024

The aim of this project is to assess the prevalence of H. pylori infections in rural communities in Malaysia.
During Fiscal Year 2024, we managed to collect samples from four indigenous communities from Sarawak,
Malaysia. These are the Iban, Penan, Bidayuh and Orang Ulu groups from Kuching and Kapit Divisions. A
total of 360 blood samples and 120 stool samples were collected. Serum was extracted from the blood
samples and were used to conduct serology tests for IgG antibodies against H. pylori.

Results from 200 samples revealed that both the Orang Ulu and Penan ethnic groups had the highest
seroprevalnce of H. pylori at 86%, whereas it was 63% in the Iban and 25% in the Bidayuh ethnic groups.
Overall, 72% of the samples had high levels of IgG against H. pylori, suggesting past infection with the
bacteria. Higher prevalence was observed in rural communities (Orang Ulu and Penan) compared to the
Bidayuh, who are closer to urban areas, suggesting socioeconomic factors and lifestyle factors might
contribute the different rates of infection. This is the first report of H. pylori prevalence in the indigenous
groups of Sarawak and the very high infection rate underscores the urgent need for targeted public health
interventions to prevent associated diseases and reduce transmission. A manuscript is being prepared based
on these results.

DNA has been extracted from the stool samples using commercial kits, with plans to screen for the presence
of the bacteria using PCR. Unfortunately, the PCR screening could not be completed within the 2024 fiscal
year due to limited time. Nonetheless, these samples will still be available for any future collaborations with
Oita University. Overall, these preliminary serology tests indicate that H. pylori is very prevalent among rural
indigenous communities in Sarawak, and molecular characterization of this bacteria may provide interesting
clues to the bacteria’s and host’s evolution.
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Summary of Research Results for Fiscal Year 2024

Since the 1980s, Helicobacter species other than H. pylori have been reported to play a role in human gastric
diseases and have gradually attracted increasing attention. Notably, considerable interest has been directed
toward non-H. pylori Helicobacter species (NHPH), such as the recent isolation of H. suis from patients with
gastric MALT lymphoma—believed to result from horizontal transmission from pigs—reported for the first
time globally (Rimbara E. et al., PNAS, 2021). Elucidating the genomic composition of both H. pylori and
NHPH from wildlife is essential for deepening our understanding of the pathogenicity and co-evolution of
Helicobacter spp. with their hosts. Recent advances in genomic technologies have identified H. suis, which
naturally infects pigs, and H. acinonychis, which infects large cats, as closely related to the ancestor of H.
pylori. However, the evolutionary pathway by which the ancestral strain adapted to infect humans remains
unclear. This study will utilize the genomics platform at RCGLID to analyze the microbiome of primates
closely related to humans in order to detect the presence of H. pylori, NHPH, and other gastrointestinal
parasitic microorganisms. We will then examine the influence of socio-ecological factors on the diversity and
transmission of these microorganisms within primate communities, thereby advancing our understanding of
the co-evolutionary relationships between pathogenic microbes, non-human primates, and humans.
Research conducted under this grant focused on the microbiome of various non-human primates—including
Bornean orangutans (Pongo pygmaeus), proboscis monkeys (Nasalis larvatus), long-tailed macaques
(Macaca fascicularis), southern pig-tailed macaques (Macaca nemestrina), and silvery lutungs
(Trachypithecus cristatus)—to assess the presence and diversity of Helicobacter spp. and strongylid
nematodes. We examined both their genomic characteristics and the potential socio-ecological drivers
affecting their distribution. These findings contribute to our broader understanding of pathogen co-evolution
in primate communities and offer insights into zoonotic spillover risks.

The primary achievements during the fiscal year include:

e Laboratory Analyses: DNA extraction and polymerase chain reaction (PCR) amplification of the
cytochrome b gene were successfully completed for host species confirmation. Additionally,
Helicobacter 16S rRNA genes and strongylid ITS2 genes were amplified, with molecular analyses
ongoing for the former.

e High-Throughput Sequencing (HTS, a.k.a. NGS): Two MiSeq runs were conducted, analyzing 288
samples to characterize the parasite community composition of the primates.

e Genetic Characterization of Parasites: A manuscript is currently under co-author review, focusing
on the socio-ecological drivers of Oesophagostomum genetic diversity in a Bornean primate
community. This work provides novel insights into host—parasite interactions in a multi-host system,
and highlighted a dilution effect from primate diversity on Oesophagostomum amplicon sequence
variant richness, independently from seasonal and habitat quality effects.

o Scientific Dissemination: The above findings were presented at the French-Speaking Primatology
Society symposium in Toulouse, France (October 2024), where the research received the Best
Poster Presentation Award.

The progress made lays the groundwork for expanded research into microbial and parasitic co-evolution in
primates and their potential relevance to human health.
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Summary of Research Results for Fiscal Year 2024

Our findings from the collaborative research on Helicobacter pylori (H. pylori) have provided significant insights
into patient characteristics, diagnostic methods, and antibiotic resistance patterns in Almaty City, Kazakhstan. Overall, the
study included 147 patients who underwent rapid antigen stool testing. We then obtained gastric biopsy samples from 93
patients, predominantly female (78.4%), with an average age of 44.8 years. Most patients (87%) exhibited atrophic gastritis
on endoscopy, while 13% had non-atrophic gastritis.

The rapid antigen stool test for H. pylori demonstrated high diagnostic utility, with 25 out of 32 (78.4%) patients
testing positive in the pilot phase of the study. H. pylori culture growth was achieved from 69 samples (74% of all cases), and
a correlation was observed between positive antigen test results and successful culture growth (60%). However, discrepancies
were noted, with some cultures failing to grow despite positive antigen stool results, underscoring the need for further
investigation into the test’s sensitivity and specificity.

Antibiotic resistance patterns revealed alarming trends, particularly for metronidazole, with a 90% resistance rate.
Clarithromycin resistance was also significant, affecting 45% of isolates. Up to 30% of cases were resistant to multiple
antibiotics, including combinations of metronidazole and clarithromycin.

We characterized the genomes of collected H. pylori isolates, specifically focusing on the 20 strains that we
cultured. A core genome phylogenetic tree was constructed, incorporating 359 strains, including 252 donor strains and 87
strains from neighboring countries. Fine-scale population structure analysis was conducted using FineSTRUCTURE to
identify clusters in relation to the donor strains.

The preliminary analysis revealed that the 20 Kazakhstani strains were distributed across six distinct H. pylori
populations (Figure 1). Among them, eight strains (40%) clustered with the hspEuropeMiddleEast population, five strains
(25%) grouped with hspNEurope, and four strains (20%) formed an independent cluster together with strains from Mongolia
and Uzbekistan. Additionally, two strains (10%) were assigned to the hspMongolia population, and one strain (5%) was
identified as part of the hspEAsia population.

The distribution of CagA types is presented in Figure 2. Our analysis revealed that 75% (15/20) of the strains
carried the cagA gene, a prevalence similar to that observed in other European countries but lower than in East Asian countries.
The remaining 25% (5/20) of the strains were cagA-negative. As expected, 93.3% (14/15) of the cagA-positive strains were
of the Western type, while only 6.7% (1/15) were of the East Asian type. Among Western-type CagA strains, variations
containing ABC motifs and ABCC motifs were the most common, observed in 46.7% and 13.3% of strains, respectively.
Other variations, including ABCCC, ABCCCCCC, ABBC, ACC, and AB motifs, were also detected. The single East Asian-
type CagA strain contained ABD motifs.
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Figure 1. The core genome based Maximum likelihood phylogenetic tree using FastTree. We used 252 strains from 16
subpopulations as donor strains.

The predominant vacA genotype identified was s1, which was observed in 75% (15/20) of the strains, while the
remaining 25% (5/20) were classified as the s2 genotype. The vacA m1 genotype was present in 35% (7/20) of the isolates,
whereas vacA m2 was found in 65% (13/20). When considering the combination of the s and m regions, the sIm2 genotype
was the most prevalent (40%, 8/20), followed by s1m1 (35%, 7/20) and s2m2 (25%, 5/20).

Regarding the combination of cagA and vacA genotypes, the most predominant profile was cagA-positive with
vacA sl/m2, observed in 40% (8/20) of the strains. This was followed by cagA-positive with vacA s1/ml (35%, 7/20) and
cagA-negative with vacA s2/m2 (25%, 5/20).

25.00%

B Western type CagA

East Asian type CagA
5.00%

m cagA-Negative

-70.00%

Figure 2. The cagA4 gene status in Kazakhstan isolates (n=20).

We plan to finalize NGS-sequencing and antimicrobial resistance testing for the whole dataset of positive cultured
samples (n=69) and continue the rapid antigen stool testing while expanding the sample size to over 200 cultures to enhance
statistical reliability, repeating phylogenetic and antibiotic resistance testing following positive culture results. In 2025, a
journal article summarizing our findings will be prepared. These steps are essential for understanding H. pylori resistance
patterns in Kazakhstan and developing more effective diagnostic and treatment strategies. In 2025-2026, NGS analysis and a
manuscript will evaluate human migration patterns between Kazakhstan and Japan.







Report for Joint Research Fiscal Year 2024

Adoption number 2024B26

Name Evariste Tshibangu Kabamba

Affiliated Organization Department of Internal Medicine, University of Mbujimayi, Mbujimayi, DR
Congo.

Job Title General Secretary for Research/ University of Mbujimayi
Developing a culture-free point-of-care testing flow to embrace antibiotic

Research Topic stewardship for Helicobacter pylori therapies: feasibility study for low-
resource settings

Research Period FY2024 (1year)

Corresponding

RCGLID Yoshio Yamaoka

Faculty member

Summary of Research Results for Fiscal Year 2024

In this study, we successfully developed a targeted amplicon sequencing approach using Oxford Nanopore
Technologies (ONT) to detect Helicobacter pylori antimicrobial resistance (AMR) genes and associated
mutations. DNA was extracted from 23 culture-positive and 23 culture-negative H. pylori biopsy samples,
focusing on genes implicated in resistance to commonly used antibiotics: gyrA and gyrB (quinolones), 16S
rRNA (tetracyclines), 23S rRNA (macrolides), frxA and rdxA (nitroimidazoles), and pbp1A (penicillins).
PCR-amplified targets were sequenced using ONT, and reads were mapped to reference genes from the H.
pylori 26695 genome for variant calling. Key resistance-associated mutations were identified:
- Quinolone resistance: Mutations in the QRDR of gyrA (A92, D91, N87) and gyrB (D481, R484, V437),
known to reduce drug binding.
- Tetracycline resistance: Mutations at positions 926-928 of the 16S rRNA gene.
- Macrolide resistance: A mutation at position 2143 of the 23S rRNA gene.
- Penicillin resistance: Variants in pbp1A (E406, S589, G595, V596, 1593, N562) affecting the penicillin-
binding domain or access pathways.
- Nitroimidazole resistance: Nonsense, missense, and frameshift mutations in frxA and rdxA, disrupting
drug activation pathways.
Variant detection in culture-positive samples was validated against whole genome sequencing (WGS) data
with >99.0% concordance, confirming the accuracy and feasibility of this culture-independent method. The
workflow delivers results within 48-72 hours, achieving the core objective of rapid, reliable AMR profiling
without the need for bacterial isolation.
Notably, resistance mutations were detected in both culture-positive and culture-negative samples,
suggesting that individuals testing negative by culture may still harbor H. pylori resistance genes. Moreover,
we demonstrated the genetic transferability of resistance markers from culture-negative samples to
susceptible strains via natural transformation, supporting the hypothesis that these samples can act as
reservoirs of resistance. This finding challenges the reliance on culture-based diagnostics in endemic
settings and highlights the epidemiological importance of sequencing-based methods for AMR surveillance.
We are currently finalizing experiments on the integrity of bacterial DNA in culture-negative biopsies. A
manuscript based on this work is currently in preparation, offering novel insights into the clinical and public
health significance of residual H. pylori DNA in culture-negative individuals from high-prevalence settings,
and demonstrating the utility of ONT sequencing as a tool to address this diagnostic gap.
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