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Development of a database for rapid detection of pathogens in infectious diseases
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Metagenomic analysis using high-throughput sequencers is now widely applied for
comprehensive detection of pathogens in infectious diseases. The pathogen identification approach is
based on a similarity search with known proteins or nucleotides along with a taxonomic assignment of
massive sequence reads produced by high-throughput sequencers. To adapt this method for clinical
application, high-speed and low-cost calculation are essential. We constructed an infection Metagenomics
DataBase (iMetDB), a database optimized for metagenomic diagnosis of infectious diseases. Data records of
potential human pathogens, including bacteria, viruses, fungi and parasites, were collected from the
GenBank database. To test the performance of databases, we carried out metagenomic analysis of influenza
virus and norovirus infection cases. The resulting database enabled us perform up to a seven times faster
calculation for the same pathogen detection efficiency.



B X C—19,. F—19, Z—19 (tm)

1. HERBYFIOE X

JRYLEILEWIER D 1 5 Th D, FrlcRE
w EEICBIT A RET O 1/3 08 15 ATl O+
HTH Y, TOKEIIFEGIEN LT EN T
b5, Tz, FYYE DO FR 2 B I
e [[E L, JRYYEOZWE X OSSR 2 63
ZLENREETHD,

JRIFIRIEEE & LTI IS, 08 - B,
JEREBIZS, PCRIEZR EMTONTWAH R, £
NENOWEMIZE LT-FEE2HWDLE
Nb, £le~vA 7T LAETIE, BEao
MEE ANV AOE T % FRFICRE T
5% v FHLIEFTTINTWDER, & TOMES
T ARG L TE LT, FHEECOMN
722 LIz 5 L TW AR W= DMk IC K
5, —H T, Fex BNEY AT A X ) LiE
HrEIZ, RIFUR 2 ST E 7 2 AU 3L BN
< ERRBAR T OB A MR IR
HZ LT, ECOMMOBREKITILHAALD
Z &L REMOFERE LR - FELED b
DTH 5,

A BT ) DEATIRIE, BRI HHH L
B ORMR Y — 7 = % —I2 & Dk
BOMEFE ., fifwt L7-A04 D GenBank i JEfl 515
— H = 2K 2D FH A PE R SR (BLAST
). BRUOEMDERT N O D, > —7
VY —DE LNAAL—Ty R Bk A
X7 ) NRATIE ORI N F & 5 X
Il oTe, —FH T, REIBONDAZYS
J LT — 2 OfFFTIE, BE WS OF R A FTEE
T RFUS B A VT 1~2 8. MG-RAST
2 ED Web T — "—ZFH LI-HET
. By AV ET S, Eo. HEMEREOMR
EXNHETHD GenBank DT — F XN— A [T4FE
Rz 2 (L ED~_— 2 TR LEEITTH Y .
BRI AT T b & 7o TN D,

2. HEEOAM

AWFEIE, JRIEARBE RO BE ORI
7 B M) D> DG 22 JE AR OFR HY - [RE %
1TV, RYYEDRIN AT 2 Z L 2 B L
T 5, BEICER A 1X, A X7 ) MRFTEIC KD
REIRORE B D BREDOIHIEHA T TN A 7
N A VA BUME B O MR D B
Klebsiella variicola D H 2 Eh L, 53R AR [F]
EEEMSL L >OH D, L., [HFHRETO
HTNZOWTIEIRFEZETH Y, Hon-v—
FURAT =R BRI BEOT —HX— R
*f U CHIRMEMRZE T DBRC, 1 BN S5
HOWZELTLE S, TDZOARMLT
1%, GenBank (211 2R FIARZREH O/ &
IR T — B R— A DOREEE L HRIERR SR - SRy
HIEOWBR., AZT ) T — A ENTEORG
ZATUN DD 08 72905 AR [R] B 15 & e ST
THZEMBEBHTH D,

3. WFROFE

AR TITE T, PREREAT — % <—
A DG L SRR FEMNTE O mE b 21T -
T=o F1o. BRBIKDO Ky % 5w 5 hEFEH

kRO EHEHBEEABE L. b ORER
%R\ T — X RAT & DO R G EAT T
XHNATTA BT D, RIS, BERMR
RERNTA ST ) WMETIEE FZITL, iR
IR N RSO VE D LSRR R T - 7=,

1) REERZERT — % X—ADEE L ZH
EEFRNTIE D REAL

GenBank 77— X— R |ZII~ T A, Vg U
T a R R EOET VA OB NS
VW, FZTARIETIZE T, b ORI
HICHFEE LAWY D R EOEMTE T
— A R—=ZANHHER L, WERRRE AT —
NR—=2 2, HE, vAVA B, R
Y e B hDOBDERIZ LT, E7oUTE, B
ME O XX T ) NN 72 EBNAT D
U, “Uncultured bacterium” & U5 7244 |l TF
BENTWDET—X 2R EIND, RICHERK
R ORZEEEC 7S . BLAST M8 T2 OfE7
FeFlice v L THAARERICIT RO
W, TDTD, ZOBRELEOHDHIERD
INRIAERE T — 2 N— 2 bR LT,
BLAST B3R OfEH2> 5 3R [FIELS O [E 47
a— R, BIETAC—EER EOFERIISD
NHMW, EOLI 72T ANANEDRRE RS
Mo EMD Z ExTERy, BIET, H
Ha— ReRHoHT —2_X—R W5 L
BOEDIEENMLETHY . Z OFNTIZ D
BZE LTS, &2 TAIETIE. TS
KT 2 mnd b T 5720, ERLT=T — & X
— AR ARG - - B R R -
)TN LTz, F72 2 OB, SRR EE# A
T THRWVWEINET —F _X—ANLHIER L
77

(2) 18 X H kRO FEHEBIEORE R

AT A PR < BERMRIRIT, Ky %218 E(E
NSRS HD 5, & 2 TR T, A
Z5 ) LAF—2HOe SRR SR T
WHIT 2720, FTE&T—F%2E P A
LTy BT L, vy BT ENRho
72EHN DI, DFED B MR TIIRWEREO
P R IEARIER R T — % X — A% L CTHH
FM#HET D & Camdfbz B Lz, ~ v
v ZER. FERITHIEIPER B WESIIIZIR S
N %78 BLAST M2 100 7L ER.< . & b
H SRR IS DD ENFTRETH D, B
1R H SR OB EEEC Y X8 D RNA-Seq 72 & &
b4 % L4 F - MERISIZ XA PCR =
T2 EHLEHRRTV, EDOH, flix D~
LTV T NERAWT, vy B IRy
Feilgs U 7=, A TE bowtie2, bwa, CLC, ELAND,
MAQ., SOAP, Stampy, RazerS3 ¢ &5 -7V
Thy=TEHW, V77 LR ESE LT
13 hgl9 Z vz,

QVRFRBRRERT — & _X— R L &R
A T4 DEERIG
ERFECIVER L RERKER AT
— K= R L R EE R O ] RIS &



BN T TA UEER L, BRI Z W
THEREZ RN L7, ERARMAE LTiX, /=
TANAGIEREDHEME, (7Y
A NVABERE DO BRI W EH W, AV

X JHEMiSeq & HHWT A X 7 ) AERT AT,

Bonir—%

USRI ES
U)fﬁ@%ﬁm?—ﬁ&—x®%%k%%
SEEfRATIE D REL

IRIRBRE T — 2 X— ZA DG L &k
IR MEATIE OB 2 B s L7c. THF%E
DFE] ATFHR L2 FEIC K0 ERR L 7290
REBEH DT — % <X —Z(iMetDB : infection
Metagenomics DataBase)ld, FZREHCLS T — & ~
~X”ﬁﬁ#£7~5A~X®4\@1c
T X BERLA T — B S R \0)
21T LI 1), AT —H =2 @1’@52@:
L0 RS 2 x5 & Lo IR SR Tl
TERD 4 FRSFHENTEDL LD IThoT,
INET2HEMELLFRE THIT, 3~4 H
THL L DI KV BUER RN T
HrcE2Xkoichhote,

WZOWTRRIT L7z,

NCBI - nt

= > ¥

Bacteria 23.0% iMetDB - nt E“::":;Tw ?;:s
R T
2,074 TS 497 3141

B 1. NCBI-nt & WEEERKMT — & X— 2
(iMetDB-nt) DIERLAEMI & T —H A X

F 72, 1E3kIE BLAST Mk th o Rt R
ﬁiﬁﬁ%%bfwtomzi SQL & —#
N—=2ZFALIZGEIC 1 HE2E LT —
X 8D R ﬁ%ﬁiAEW%LtT v
N—2XEFEH L% Sy LA
"oﬂiéikﬁﬂﬂ%f:o if:\ :@1@%61&)5
BREOTT 7T IV TIERNETHY | B
JENEVMEETH - 7228, SRS L7 —
HR—RAEEHATHZ LT, 71071100)::
~ Y RCHRESEBITNTETTHE DI

ST,

(2) 8 EH KRR O A BIE DB R

Ja A NVAGEEREOEE, (T LT
VWA N AGHERE O RELQ W
AT DWW T A F T ) KRN & it L
NCBI-nt {29 % BLAST Mi5Z & 17~ 7, = L
THE E(E M) & HE S TR S 0D A
EREHL, TROMEA i~ vy B Rk
W& EORE, & FEHETE D0EHER
Lz, ixD~ o BT Y7 "o =T 2
L Chelg L7245 5, Stampy <° CLC &= W\ /=

A, FEETORSIEZe hEHETHI L
DR (12 2),

100 '| —

nasal swab

u throat swab

ErBREHEETE/ %
- 8
---
—
_
-
-h
ﬁ
-i

X2 fExpD~vob 7Y 7 MIkde FHkE
DI~ v B TR

QVFRREBBRRERT — & _X— R & Bl EH /S
A FTA v DERRIGH
EROHBIOQICTHER L7z T — & X —
A (iMetDB) & 15 = H S EZ I8 0D i I E 1 2 i
BRI A T T A B ERA LT,
O ANA, AT T AL AR
RIZDONWT A XY ) Mg E T T2, T O
B /7 a A NVAGHEREIZOWN TR, 55

e &R SNIZ SV T NCBInt (2% 3 %
BLAST #3817 > 72356810 12 W22 L 75

BN, ABFZEIC TR LIz f#tTiE 2 W 2
T LT R E T REomEBITRE LT,
A TN R ERRIRIC OV TR, 1 R
2520 4y & 3 fEOEEIICEI LT, £,
TR 2 A KNI/ S L I oD, TR
KOBMEBRNFEALT THDLZ LRHERTE
72(I4 3),

(A) (B)

Norovirus (3,793)
Norovirus (3,793)

Other
| o Human Human

Bacteria Bacteria

e

Bacteria

Bacteria

M 3. AZET ) LT —ZDEMEES (A, B) /1
A NARBMEM, (C, D) A 7= PR
ey, A & CI3fEHTIC NCBInt Z, B & D i
iMetDB-nt % Ff,



5. ERRKRLE
(WFZEARETRHE . BFIE /3 R ONEHERFJE 45 12
EN Y

CdERERm 30 (Gt 3 1)

(DPerlejewski K, Popiel M, Laskus T, Nakamura
S, Motooka D, Stokowy T, Lipowski D, Pollak A,
Lechowicz U, Caraballo Cortés K, Stepien A,
Radkowski M, Bukowska-Osko I,
Next-generation sequencing (NGS) in the
identification of encephalitis-causing viruses:
Unexpected detection of human herpesvirus 1
while searching for RNA pathogens, J Virol
Methods, 2015, #& & A , doi
10.1016/j.jviromet.2015.09.010

@Motooka D, Nakamura S, Hagiwara K,
Nakaya T, Viral detection by high-throughput
sequencing, Methods Mol Biol, 1236, 125-34,
2015, T B 5 , doi:
10.1007/978-1-4939-1743-3 11

(@Miyamoto M, Motooka D, Gotoh K, Imai T,
Yoshitake K, Goto N, Iida T, Yasunaga T, Horii
T, Arakawa K, Kasahara M, Nakamura S,
Performance comparison of second- and
third-generation sequencers using a bacterial
genome with two chromosomes, BMC Genomics,
15, 699, 2014, & H & , doi
10.1186/1471-2164-15-699

(%K) G111

O R, 2257 I v I72MRT —4% X
— A (iMetDB)DAEEE & S fifMT /S A 7T A |
NGS B DO2EEMEffzEe, 2015 47 H 1
H~7 A3 H., 2 IXEBEEEY

(& fth)
R— b=
http://imet.gen-info.osaka-u.ac.jp/en/imetdb.html

6. FFFoAAR
(OIFZEIREHE
Jelf  K# (MOTOOKA, Daisuke)
KBRS - YIRS - RHTAF R B
)
W9 &5 : 10636830



