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184,986 individuals in this database

143,604 individuals excluded for not provide information on
vaccination status or unknown vaccination time completely.

41,382 individuals included in the COVID-19 hospitalization analysis

23,139
not vaccinated

13,668
vaccinated the primary
program with one or two doses

4,575
completed booster vaccination

7,123 individuals excluded for lack of disease severity.

34,259 individuals included in the disease severity analysis

17,714 IREs

not vaccinated
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2 PR RAT IR O R 5L
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— DB ([X2) Z T AR BT B 1) 2 AHE
ZFENL7-,

vaccinated the primary
program with one or two doses
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4,212
completed booster vaccination
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#1 COVID-19V 7 F AEFEE BT 2 ABT U A 7 DL
Vaccinated the primary program Completed booster
Total patients with one or two doses vaccination
OR (95% CI) OR (95% CI) OR (95% CI)
(n=13,668) (n =4,575)
Sex
Male 1.000 (Ref) 1.000 (Ref) 1.000 (Ref)
Female 0.713 (0.624-0.814) 0.516 (0.420-0.633) 0.581 (0.387-0.871)
Age (year) 1.051 (1.048-1.055) 1.059 (1.053-1.066) 1.059 (1.045-1.072)
Residential address
Nagasaki 1.000 (Ref) 1.000 (Ref) 1.000 (Ref)
Other 5.267 (2.102-13.197) 4.458 (1.124-17.681) NA

Vaccination status

Not vaccinated 1.000 (Ref)
Vaccinated the primary

program with one or two 0.759 (0.654-0.881)
doses

Completed booster

s 0.261 (0.207-0.328)

#2 COVID-197 7 F U #RH 2B 2 EIE Y A 7 Ok

Total patients

Vaccinated the primary program

Completed booster

with one or two doses vaccination
OR (2>24CD OR (95% CI) OR (95% CI)

Sex
Male 1.000 (Ref) 1.000 (Ref) 1.000 (Ref)
Female 1.008 (0.868-1.171) 0.952 (0.722-1.256) 0.917 (0.567-1.482)
Age (year) 1.050 (1.046-1.055) 1.053 (1.044-1.061) 1.047 (1.031-1.063)
Residential address
Nagasaki 1.000 (Ref) 1.000 (Ref) 1.000 (Ref)
Other 2.302 (0.618-8.578) 1.903 (0.722-19.661) NA

Vaccination status

Not vaccinated 1.000 (Ref)
Vaccinated the primary

program with one or two 0.191 (0.160-0.228)
doses

Completed booster

e 0.129 (0.099-0.169)
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3) Guoxi Cai et al.: Impact of COVID-19 Vaccination
Status on Hospitalization and Disease Severity: a
Descriptive Study in Nagasaki Prefecture, Japan,
Human Vaccines & Immunotherapeutics.VOL.20,
No.1, 2322795 (2023)
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B mE g% R R F T EFH AT RBEIIBIT 57 NIRRT TO—FI2L 5SFTSHIE
HRNE

{k# Coffee break
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Z EHE REREAEL VY — REH PEICE T EAREE - RPENE  (RBEYUCOCHEX - IERUVRED)

ekl REARFEREHACL>I— K&k FIHFH

Establishing an infectious disease epidemiological analysis system in
Nagasaki Prefecture using the COVID-19 pandemic as a model

Yumika TAKAKI, Motoki IHARA, Fumiaki MATSUMOTO, Guoxi CAI, Akira YOSHIKAWA

To address the challenges posed by the COVID-19 epidemic beginning in 2020, we established and strengthened an
infectious disease epidemiological analysis system, along with a collaborative framework involving related
organizations. In the field of descriptive epidemiology, we conducted statistical analyses using data on COVID-19
patients within the prefecture, clarifying the effectiveness of the vaccine in reducing hospitalization and disease
severity. These findings can serve as a model for patient data analysis in future emerging infectious diseases. In terms
of molecular epidemiology, we conducted genome analysis of 2,373 COVID-19 isolates to inform public health
strategies and provided training on the application of molecular epidemiological data for infectious disease control.
Additionally, we enhanced our capacity for pathogen analysis by conducting genome sequencing of other bacteria,
including drug-resistant isolates. To strengthen inter-organizational collaboration, we launched the Infectious Disease
Information Exchange Meeting, contributing to improved infectious disease control. The outcomes of this research
directly support the development of a sustainable, peacetime response system based on the “Health Crisis Response
Plan” ensuring preparedness for future infectious disease emergencies.

Key words: Infectious disease epidemiology, Descriptive epidemiology, Molecular epidemiology, Genome
analysis
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1773 A (THB-2, 7 AU 418 2 vy, 100
C. 55 M HEEE 1T o7, ZD120,000g
Ty, 0Bl Ei5200 uL%0.20 pmV
VPV APVDFY /L5 — /347 L (GVS Japan)
WL A A LC-QTOF/MSFEL (1750E,
n=3/7BF. EHWE:519) ELTZ, £,
GC-MS/MSZAHT RARIZIIE /S F Z LD 4347
KGR A ER A QCRBI AL 72,

i
p

20 mg
— 1 ml A

100°C 541

380043 (20000 g, 153)

il 200 ul.
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LC-QTOF/MS#4t

1-2  LC-QTOF/MSIZ & %5 — % ek A7
J B =7 NOSHTRITAVER I

4 HEEBIOVOSME
(1) GC-MS/MS
GC-MS/MS Zi%, HH#/E# GCMS-
TQ8040 (Smart Metabolites Database Ver.2) %
L7z, A7 4121% BPX5(30 m X 0.25



mm LD., 74V A 0.25 um, SGEA-L) % fi
VN gy BT R IE 23 4y &L 72, AART
(Automatic Adjustment of Retention Time) {Zd
DT INH G R A O TR FFREIR 24 1E L
33 DRIEEA I, QC FEHT, A047
Sy F OFITE B IO KL MIZF 4R AL
ToHtrDO— B AR LTz, SR 08T S
FFRNUTRT,

IR RERBEIRIERT JE £ 2 —FTil 70, (2024) #3C

GC-MS/MS (2> THHI2 MRM Z7e~
~7"Z 275, Smart Metabolites Database Ver.2
(ST =T EREEAR L, TN ToH
TN OWTEA T LD mEiEEZ — B LT-
T =2y MAERK LTz, REDIRNT —HD
KA . 24 BT ICHE LT,

BN LA IV L FE R o 3 BT (PCA) &2 VY,
WebX— 20 [ MetaboAnalyst | 2% F L 7=,

FRHN &V AT (1B 29 e/ 3R [l (PLS-R:
Partial Least Squares Regression) Z it f L, 2
F-BREEREB S EE 2 —RZ4to
['Statistical Analysis Tool on Microsoft Excel |2¥
2 LT,

WT LD ENTIZ BN THNIEEDE U E R
— W Z X TIE#IE (Normalization) SAL72 i
FifiE % v iz, PLS-R AT CTlE, o DET
NEGFEFLDT-81Z Variable Importance in
Projection (VIP) A= 7 Z# R H L7,

#1  GC-MS/MSH &

GC-MS/MS: GCMS-TQ8040 ([ Ht R T L)

H525:BPX5(30 m X 0.25 mm 1.D., 74/LAJE 0.25 um, SGE#-#4)

EAF I A7V MEAN (A7 Y v L :30)

FR G 60°C(249)—15°C/43y—330°C(343)

TS _—AY 77 : Smart Metabolites Database Ver.2 (5 EEHR/ERTHRL)

MRk Sy 331

7 — 2 W% : MRM

(2) LC-QTOF/MS

LC-QTOFMS|ZiE, =—t — P AT TR

##L ExionLC 2.0 / X500R QTOF Zf#i L 7=,
HIE XA A —R (POS) BRI A A
£ —R (NEG) O i fi k¢ I h L 7=, QCFHE}
IX GC-MS/MS Z3Hr&[AERIZ, & i/ Sy F
D% B LORD IR LRI F 4R AL, 7
AR E SRR I3 ER21T R T

(2) LC-QTOF/MS

SWATH-E — K CH#3L 7= LC-QTOF/MS
DT —H1% MS-DIAL®Z FVNTLL R O/
MBRE LTl TarRa—ay B —k
Hi MS/IMSARINUICEDT /T —var, <
IWFV T NETOE =TI AR, BX
W QC #A¥Hzk? LOWESS F#fk, Zi
WZIEoN e — I EBIOT )T —ar
BFMEANT, KT EDERT —4%CSV
FEXTHOL, REORWNT =& LT-,

#2  LC-QTOF/MS/H Tt

LC-QTOF/MS:Exion2.0/X500R (= —t — « A oy 7 241 #)
[ikthr < br57 4—51F]

777 2 :Inert Sustain PFP (2.1 x 100 mm, 3.0 um, GLYA 2 2 f)
Wi 0.2 mL/ 4y

FBEIFHA0.1%FE, BEVHB: 7 Er=F/V

FEAGL: lul
VAN ;3 " R
S T 1 GO-MS/MSIZ L5 I H— 5 W53 A7+ T
o o - GC-MS/MS 53 HF 0k 5t . 45 477 39 ] o 00 77 38
11.0 70 30 (ER ISRV T o rar H A LD BAE 7278 8 5 iR
or ; o WO EBPBESWDRABE AL ST

728 . GC-MS/MSOMRMZ 1<~ 5 A DO —
JIZOWCHBEZRAEL, 2 TOT —ZIZO0
TCSVIEAD—BEREIERKL, ZDON, KE)

[E 85547 (SWATH-MS) 44 ]
HIEE—R:SWATH ® Acquisition
AA AL ESI(POS/NEG)

TOF MS range (Positive/Negative) 50-1000 Da .

TOF MS/MS range(Positive/Negative) 50-620 Da WT—F % I R I LT, MRHT ISR 7=
A lation ti 0.1S ° S S

Ci;;lmualon me 30 pSl yﬂ:—z\yl\bil72}&§7\‘?§)o‘f‘zo

ot 10ps (1) =55 447 (PCA)

GS2 50 psi - - N

Temperature 450 °C E'l:llil ﬁqz/i\JlLE\'flL‘ng&%fﬂu %“@?GC‘MS/MS%\
Decl‘u.stermg potential 60 V *ﬁ(ﬁ%‘%ﬂfi ?_& ( 17%&*/" X 3@@ L/éj\*ﬁ .

Collision Energy 5V R }

Spray voltage (Positive) 5500 V 17255y R —R b 318,772 — %) % [
Spray voltage (Negative) 4500 V

ARG R W AR TN B g0 23

= un N INR=Nv
5 7 — AL N8 BT 7 — 2 DOIERAETL . FOEIEN /A

(1) GC-MS/MS
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Predicted Rank
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UL HE B OGN, W H IR BUTE O Rk FhE
DLRT I, FRAx e HIJTITOILTE M
T BIE, KRS OLETICRELE ST
ZENS D TAT —RI7 AR CRBESNTZ,

PLS[EIF 5347 (PLS-R)

PHRES TRERT XU ERE S
B R NEN T T L ECSVT — 40
OIEFETLHEEHIC, FoWBE TR SN
516 72 PLS B AL T8 7 L X~ D F 5
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Projection (VIP) A= 7 Z iR M7 %} 52 D 4 B 57
THBR L7z, PLS-RIEN. TRIE T /LT X
HPLS-RIAAL T JIE 7 L DN AZ A MGE (7-
fold cross validation) f R& X312~ 4, Tl
ET O AL DR T HRMSEE (Root
Mean Squared Error of Estimation) (£1.640,
BT NVORE IR CEMMERER>=0.899T
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THIET VO T RIVERRICK 2% 5 R K
TNEENFFIC1LL ECET VOB EICE
BIRR 5y LS TS0, RAFHTIZIB N T,
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—BUTo A E LTS 1Ay IRERYZ2 A5y
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Ja—A TN =AY TR | A R
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2 LC-QTOF/MSIZL DT —HIERAFRL /o B —77
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LI L2 5% D W 72 8 B G AT ~ D B 2R3
HEINDZRESIXALN N7 LC-
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T TSWATH® Acquisition | TFH =/ n~hr7
L FEDOETOE — 2125 TR AL B % MS-
DIALZ FHWENEL , B — 278 =277 F A A b,
QCHEHI LHLOWESS V- #E{b 14 | v — 7\ S K&
V=27 )7 —ar iRl £ TO7 —ZIZD
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AV e 25y 2T N By 4 e Sy) VA = g
N—=RMIPOSE—R M T2055 53 2 AR —H
I NEGE—R T TO81 sy AR — kb fifHT
KRELTHAGTH886 I N —R N ThoTo,

(1) FERLI3 537 (PCA)
LC-QTOF/MSZrHr Cfibi /e 7 —# (173
BEX 3K LA HT, 886 /2 A — R b
45,1867 — %)  H\ T, fhat e H b A< sk
ST TN Z AT — 2O REERNL .
ZDOWAERIT 22— B3R 2 DT D I TPCATE
WraAT o7, T DHE1-HF2 D15 H2D 7 1
v NI4T, E ORGSR A A xR L
L TGC-MS/MSIZE DR 7 a7 7 AV [RIRRIC,
ZRTERD H R 256t 4212 L 72 LC-QTOF/MS-PCA
FRAT FE R CH MR ZED I L —E o 7 ISR
N, FilZGC-MS/MS T/ L —¥ 7 &ni=
[RL5&72(YB) JEZDOREFETHL S 2 I
EV(SA) J D7 N —TZILHFE T, SADH)
—ODOREFEHE DD (AT) IBYBZ L —F
ESALITRARD TN —E U T EIEKL TV,
MZ T, YBEATO AR SLFETHLH DD U
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=R NAI L NSAY N —T DRI RSy
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HLTWDR Sy DGR e 2 — 57 v M3 HT i GC-
MS/MS., F7foktE L TR o ORI 7253 & LT
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Epigallocatechin gallate
Epicatechin gallate
Epigallocatechin
Catechin

Guanosine Fructose 6-phosphate

Uridine Inositol

Ribose Mannitol

Ureidopropionic acid Glucose

Asparagine Saccharopine Glutamine
Lysine Xanthosine .
Kynurenine Adenine Theanine
N6—Acetyllysine 4—Hyd_roxypenzoic acid Arginine
Tryptamine Caffeic acid

Histidine Isocitric acid Tyrosine
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Glucose 6-phosphate
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Theobromine

Pyroglutamic acid

Aspartic acid

Glutamic acid

Aspartate

Isoleucine

Glutathione

Citrate

Ortophosphate

Coumaroyl quinic acid

Malic acid
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Procyanidin B2
Glucose-1-phosphate
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Hyperoside
(25,35)-2-(3,4,5-trihydroxyphenyl)-3,4-dihydro-2H-
chromene-3,5,7-triol
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Establishment of an Objective Quality Evaluation Method for Nagasaki-
Grown Green Tea Using Foodomics Approach

Kazunari TSUJIMURA, Kaori TANIGUCHI and Hironobu MATSUO

This study aimed to establish an objective, scientific method for evaluating the quality of “Sonogi-cha,” a regional
green tea brand produced in Nagasaki Prefecture, using a foodomics (food metabolomics) approach. Seventeen
green tea samples ranked in the 2022 Nagasaki Prefectural Tea Competition were analyzed using GC-MS/MS and
LC-QTOF/MS to comprehensively profile their chemical components. Partial least squares (PLS) regression
analysis was performed using metabolite profiles as explanatory variables and competition rankings as the
objective variable to construct quality prediction models. As a result, amino acids such as theanine and glutamine,
sugars including sucrose and glucose-1-phosphate, organic acids such as quinic acid; and various catechins were
identified as high-contribution variables based on their Variable Importance in Projection (VIP) scores. These
compounds are well-known contributors to the taste, aroma, and umami of green tea, supporting the reliability and
reproducibility of this evaluation method. This approach is expected to support not only quality assurance and
brand value maintenance for Sonogi-cha, but also the evaluation of cultivation and processing conditions,

adaptation to climate change, and broader applications in food quality assessment.

Key words: Foodomics, Metabolomics, GC-MS/MS, LC-QTOF/MS, Metabolic fingerprinting, Green tea
quality, Principal Component Analysis, PLS regression.
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