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(2, BRI BE 72 FEL QKT v R0 BE LA 7O LB S T DB s 0
ENTEAT o T2, T OFER IZHBIE EFICSL TR LR A2 R THRER &2 RE T HEEHIT,
I AIE IRV TARS NaCl OWINIZEE G- L CO Al I 72 R E LTz, SHIT, MKBAT
BRI SER B ED LR A2EMT 5720, Na fiaT-AEEREBESNAZ AR /AL,
— 7, OO EWRE DT =T RSN AZ LG, ST =T R U 2 AR
LW EEL THRETEITV, nirkK ZFF ORI OFEL R L7z, Zho O o —EICiTiE
s F-fRMT B AN B R 7 N — 7 03B - T D,

3. 2 BT AR BN CORR?: ml7 v —7)

ARAFFEDIABUNT, WELEAYCUHFEER BRI C B T 2822 el T oA T 7 v—7 &
DOEHEDOL L BIL TR DT DB T/ A AL T A~ T A7 AT HZETH-
oo VEPEAEMIZBAL Tl B BAEME R L TF ) LB s TS RESE DT — 2 N — ADREEL
DEEATEST AWM O EERSCREO BRI E N EMBHE IR T8 I EE KX
{H7peD, 22T, INOOMATIZE T E L T, KRBT — 22D\ FiTe 7 s s
BizBRR 3522 BINELT-, RS, KRB B AT T 5 LTl 17 —4—2A
DOBRFITIARL 72D DT, ZORRENAT U, T2, BT N —T BL OB T — AN
T N—T L MBS TG LTSI AW - B A OB R T AT ON T £
OB T-BeANIEROMHT 21T T,

ARFFECBNTIE, 3 AR EGON KA R E RN+ D720 D4
A2 T F T 4D ARNTER B DI IZIROAA TS, M ANTIRAT IS B 72 i Ve RE B AR & BT 7 1
ANTDFETHTZN, R EMBHTCH - 7= B R KR EHEEF TN IZ BV CL AR EL
TV EH B DO R BT R AR ATREL R o 1= 285, SMIF B D A — /S —a B o — 4
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DM ZY — AL | FDA—/R—a L B a—F B G RAAT CNBL 7 B A B B DO R
EAToT, BRI, BB T HHRMERBE T 0 T4, 7 ) KBS T 7V 70l T h TR
V7 h—LESN T/ 7V 0T T A BIE RS~ T T ar T ENGIRD Y AT MR,
AT BB A 2l 9D Z e AT U T WEEAERE R DT8O D SAT A LT 4~ T 4 7 ZE T B %%
(CHRLATE, BRI, R R Ok % BRI DIFOINT AR T ) BT —ZE W LT FRA AR 77 )
LT —H~_—Z (MetaMetaDB, Yang and Iwasaki 2014) DBAFEN5E T LI-ODIXEE R R THS,
DT == AL MR BT 27 N — T DWAEMRED R oh o756 2o skes
ST BRI A BAR - IE W DI ITFRNT | R 1-1H IS D W AR RE R A AT H 72D 0 Az
IeBT —HR—=AThD,

806

MetaMetaDB o

30— I

<\ » | (2] [ + [ mmdb.aori.u-tokyo.ac o

MetaMetaDB

MetaMetaDB is a comprehensive and
searchable meta-16S database.

Menu
Top/Search
Overview

Download
Archive
Reference
Links
Contact
Ching-Chia Yang
Department of Biological Sciences,
Graduate School of Science, the
University of Tokyo, Japan.
E-mail:
chia AT bs.s.u-tokyoacjp

Licenses

I DB: To the ilities of Microbes

Which environments can your microbes inhabit?

Although microbial species are distributed worldwide, these species cannot adapt to every environment.
Each species can proliferate in a specific combination of environmental settings to a different extent, leading to the current biodiversity of the microbial ecology.
By using MetaMetaDB, you can answer questions such as the following:

# To which environments can my microbes adapt?

« Does this type of bacterium survive in a broad range of environments?
» Where did/will the ancestors/descendants of these prokaryotes inhabit?

‘What's new:

2014/11/14: Update MetaMetaDB dataset. (data by November 6, 2014)
tasel

I Search!

To use MetaMetaDB, just submit intact 168 ribosomal RNA sequence(s) of any prokaryote(s).
DB searches its 165 rRNA database and reveals which environments the species bearing the query 165 rRNA(s) can be found.
* The detailed introduction is available in Overview.

Paste 165 TRNA sequence(s) in FASTA format: (Paste example)
* Note that the file size should be smaller than 50 KB.
If you are uploading multi-FASTA sequences and treating them as one group, check |

Or upload a FASTA file: | 77 -1 ##R | 77 < LFkER

| Executel | [ Reset |

MetaMetaDB 7 =7 %A |
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ene MetaMetaDB I
(=] (2] mmdb.aorl.u-tokyo.ac.jp o ¢ (0]
MetaMetaDB I Download the Dataset
To get all of the repr ive 165 rRNA please click here (FASTA format, 205 MB).
To get the taxonomic information corresponding to the 16S rRNA sequences, please click here (tab-delimited text file, 20 MB).
To get pre-calcualted MHIs of 165 rRNA sequences in 'The All-Species Living Tree' Project, please click here (4 MB).
Currently, MetaMetaDB contains 2,949,852 representative 16S rRNA sequences from 61 diverse envir (data by ber 6, 2014)
Previous data can be downloaded from the archive.
To know how the terms of environmental categories and the sequences are from, please check Q & A: Q5 and Q6.
MetaMetaDB is a comprehensive and For more details about the database, please refer to our article.
searchable meta-165 database.
Number of repr 165 rRNA seq; in each envir | category is shown as follows.
M;::/Smmh Colors are used to present environmental category in the output. (An example is in Q & A: Q3)
2;:5:12; Ecological metagenome Organismal metagenome
Archive Color Environment representative 165 rRNA Color‘h:virunment representative 165 rRNA
Reference activated carbon 1,561 ant 3,325
Linky activated sludge 28,253 beetle 2,121
m;_k:lnc;-chm Yang anaerobic digester 7,783 bovine 6,296
Department of Biological Sciences, ant fungus garden 11,672 bovine gut 97,809
Graduate School of Science, the aquatic 25,612 chicken gut 1,451
gf::irw o Talyo Japas, beach sand 1,235 coral 1,267
chia AT bs.s.u-tokyo.acjp biofilm 8,015 epibiont 331
Licenses bioreactor 104,408 fish 52,185
bioreactor sludge 53,208 fossil 2,737
compost 45,528 But 144,966
food 39,911 hnneybee 23,366
food fermentation 51,571 human 85,685
.ﬁ'eshwater 101,011 human gut 114,085
freshwater sediment 11,764 human lung 10,892
groundwater 87,679 jhuman nasal/pharyngeal 61,794
hot springs 13,455 human oral 43,119
hydrocarbon 37,109 Mhuman skin 21,648
hydrothermal vent 4,011 mosquito 4,316
hypersaline lake 2,457 mouse gut 77,565
ice 434 oral 53
indoor 256 phyllesphere 1,513
marine 200,564 pig 16,317
marine sediment 28417 root 3,795
microbial mat 1,688 shoot 15,429
mine drainage 632 symbiont 9,529
oil production facility 1,666 termite 1,587
rhizosphere 44,557 termite gut 621
rock 1,067 wasp 145
saltern 620
sediment 77,749
soil 1,141,988
stromatolite 2,611
terrestrial 362
lwastewater 7,051
Total 2,145,905 |Total 803,947

MetaMetaDB (ZUXEE L= A& s 17 — X DA — /3 —E 2 —

S5, OB TE AR INE L AEINa L R T4 ) 5T — 42X —Z (MitoFish,
Iwasaki et al. 2013) DEAFEITH RN LT, MitoFish 7 —Z _X— X5k IR 3 HFIFE DRI
FTIZ 200 [EIE< B FHEIVTEY, KBNS DA /5y CEMIE E & T 55 L TR
TR AL L THERE) 72 L 2 (5D D0 B D, BT, KE YT B LT R FEER R
DNA Zfiftr+ 2 T, RINTRLERE DS WAEINa L R T A ) LT —Z_R— 2L LT,
AT AL L CRIHS IS5 D,
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8 0o MitoFish: Mitochondrial Genome Database of Fish e

o> @ + | M mitofish.aor.u-tokyo.ac.jp & Ll ,)-,J @

MitoFish

Mitochondrial Genome Database of Fish

2R

MitoFish Top

MitoFish is @ comprehensive and standardized fish mitochondrial genome database. ies / Taxonomy

This database is for many types of people including those who... Simple Search
Advanced Search

« are interested in any fish species/taxonomy High-Level Classification

2 . All Species
+ have fish mitechondrial sequence and want to BLAST it

+ sequenced fish mitogenomes and want to annotate them as easily as possible
Simple Search

« a@im at comparative mitogenomics by downloading standardized fish mitogenome data e o
To take a glance, please visit a sample page (Anguilla japonica). Hep

MitoAnnotator
Reference: lwasaki et al., Mol Biol. Evel 30, 2531-2540 (2013) Annctate Mitogenome

Batch Download
Species Search Download Mitogenomes

— . About MitoFish
Enter a scientific name of fish or a DDBJ/EMBL/GenBank accession number: Help R

| References

Supplemental Data
Change Log
Links

Advanced Search - High-Level Cl ion - All Species

Sequence Similarity Search (BLAST)
MitoFish Information:
Enter a sequence in FASTA format or Plain Text: Help  Version:
321
Update:
Oct 2, 2018
Complete mtDNA Data
2012 sequences
2,012 species
(@ Against Complete mtDNA () Against Complete + Partial mtDNA [ Clear | Complete + Partial Data:
432651 sequences
Advanced Search 23.829 species

4

Copyright © 2004-2015, Atmosphere and Ocean Research Institute, the University of Tokyo, Japan.

MitoFish =7 Ak
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8en0o MitoFish: All Species el

4| > | ||| + M mitofish.aorl.u-tokyo.ac.jp/species /all hrm ¢ s .;,7J [
T . ~ s
Mitochondrial Genome Database of Fish
All Species
All species whose complete mitochondrial genome data are available.
Search:
Order < Family < Genus & Species &
Acanthuriformes Acanthuridae Acanthurus lineatus
Acanthuriformes Acanthuridae Naso lopezi Sequence Search
Acanthuriformes Acanthuridas Paracanthurus hepatus Simple Search
Acanthuriformes Acanthuridae Zebrasoma flavescens Esiancod eaton
Helj
Acanthuriformes Luvaridae Luvarus Imperialis il
MitoAnnotator
Acanthuriformes Zanclivse Zanclus cornutus s
Annotate Mitogenome
Acipenseriformes Acipenseridas Acipenser baerii Batch Download
Acipenseriformes Acipenseridae Asipenser dibryanus Download Mitogenories
Acipenseriformes Acipenseridae Acipenser fulvescens About MitoFish
Acipenseriformes Acipenseridae Acipenser gueldenstaedtii Overview
Acipenseriformes Acipenseridae Acipenser medirostris References
Acipenseriformes Acipenseridae Acipenser nudiventris Supplemental Data
- : - : z = Change Log
Acipenseriformes Acipenseridae Acipenser oxyrinchus Link
Nks
Acipenseriformes Acipenseridae Acipenser ruthenus
Acipenseriformes Acipenseridas Acipenser schrenckii MitoFish Information:
Acipensertformes Acipenseridse Avipenser sehvenckil x Huso daurious V";Z“T”:
Acipenseriformes Acipenseridae Acipenser sinensis Upc‘lalai
Acipenseriformes Acipenseridae Acipenser stellatus Oct 2, 2016
Acipenseriformes Acipenseridas Acipenser sturfo Eomplete;mibidi Data
2012 sequences
Acipenseriformes Acipenseridae Acipenser transmontanus 2,012 species
Acipenseriformes Acipenseridas Huso dauiricus Complete + Partial Data:
Acipenseriformes Acipenseridas Huso huso 432,65] sen.uences
23.829 species
Acipenseriformes Acipenseridas Scaphirhynchus sibus
Acipenseriformes Acipenseridae Scaphirhynchus atbus x Scaphirhynchus platorynchus
Acipenseriformes Acipenseridae Scaphirhynchus cf aibus
Acipenseriformes Acipenseridae Scaphirhynchus platorynchus
Acipenseriformes Polyodontidas Polyodon spathula

MitoFish (ZUNEE L 7= B SEE s 7 — X DA —/3—E 22—

if_\ INHOHEMNZHNHZ LT M ERR I WD F B R T2 REL 225D,
AT V—T LOEEEDOL L TN AA T M A A DR TR A FF O T e R
TURFE R UTED WEIZB T D A MERE RO U BD DA T DORIEIZ, ZIVETA
42]‘4/72}“77‘4’71?&WT uJ:O’CEJZIjJL’C%tO FICIBF T DOWTCIL, Pseudoalteromonas J&IZ
BT DIE DO B R A ARMERE /1 2 FF DR EFFT- 22 R D 2ERIC DN T AT — 2% B
L, 0, AT TAK T —F R =AM ET DMFED S ) LT — 2GR T i ) L
fENTZATHZ LT, HlE fz:%%ﬂmb mag L LT, ZHUTESIT, RKIF@ s - AT I
Ko THIO TRIBEIZ /2~ To R EE 2.5,
é% (e ﬁ/\ﬁﬂﬁﬁﬂ/~7 EOBIEDE & AR ) T — R Ve iR T e A a7
AR DR 24T o T2, AEW A B L TR X — 2 AR RICH T 7 T4 aR
T DG Bl RS i E T DWW T BHEARERICB W CE DR E DK EIZ F-L
TWBDERRM LT WERERET O T4 uR 7o 0ot BLE bW THE ThHo
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EEMD THLNI LT EEBIZ, ZD O AR O 7 a7 VR LR L TWAZ L RN L
TWD, AT, AFICES TEHERBRE /XTA—F—D— 2> THDHIRBIE DS B DT
HE G F2ERTHAMT, 2R T RBLUORAZ DZHOWTHAKBATICO DRI T A
IVT M= BT — BN HAT o T, BB 53 DT —ZZHONWTT ) A~D vy T H5E
PEM PSS S G BHECT 21T LT BEZE 20,000 O s 2 TIZOWTEDBIG T3
BRIV A FRAN A SN U, HE KBTI > T BRI a3 B ) B R+ 5 — R 0E
GFEEER AL, ZNODEEF % Barly Transient Genes S 1), ZHHDBIGFRED i)y
HBINFETRBIE~OBIS DD ENH DI TN -T2 ZLDBIG TR ASNS2H5
(Wong et al., 2016), 5% . ZILHDIEE FIZ OV TILIZIE T2 tED 5 LT, FEN RIS
JED Bip T BRERICHE N T BIR OB BRI 2 O TE L AR B D,

o MAFFET— Ll DOHHEIZBIL T, BALXKIKPERFSE AT AT B D4 T H24 - FEERF ST
KOOI MRS TN AN AR T ) Mg 2T > CE Tz, IffRZFERR A2 AR ERE LT
LA [ Digital DNA chip (ZEA AW SRR EERBE TIHED B ) S L . BV o7 L
— FNZBIT DR DT B b OEW B OIEEIZHND T A VEZDIENIRE) PBAZT ) BT
—ZIRNTICE DXL B2 DO EIT T2, TREBYHWD 7 A VZZL > THAED O
FEHEB L OBEIZZ D OREN RN, TR RITHII L 5 2 5000 E MO0
THIEFEMPEIT> QKT ETHD,

3. 3 MERE AT T —A/SXMGA) AT LD BT LRl (EEENFZER 6t w7 v—7)

(DAL TR N B OVl R

ARFZETIL, TR 23 4EFEICATY—R CTD HIELE (CTD AT L) BLUOUK R 7%
BAL, MGA VAT LOBEL/NTAZ 2 (M5 KR K- pH - I {biZ e i - 7 7 LV K
OB ) 254 | B A Sl 7=,

Nz CTHRK 24 FEEEIZIE, IRV DO & \\
VY EEANTHIET, SERRBREENT A =X OEFHH ")
ZA[BEIC LT, o VAL E S E OB IZ DWW T
WL KEEO TR ESZ X — AT 5T ETH-
ToD3, FIERE N R IE L o772 I H BRI &R
BILCHEMBLT, Yy T VIERHOR T EL T A
IR T HEDTEI DR T O a2 1T -
TR R, 2 CERENDIMEZ K T D7D E~
VARSI DR T 5D LD i ChHEREmL
7oo [FIIRFIS, ATP & BEITAREBINDFE T 0% 2=
HE RO 2 DT OW 43T 3 AT a7 s B4 &
ZE AL, T2 ATP EEO LA FEBREZBRAL
7=

ek 25 ARBEICIT Y T VAR D 1 YL
WVBRARL 7 e N A T o FER S Y RZ B 7 %
T.20um A v =, 1.6 um GF/A, KT0.2 pm A
VT L ORERCIEIERMERE KUY RNA ARAFREED ’
HASICRE T 25l 2 R hE L 7=, TOREER, YW T E TN
LTV 1L/20 min OB HFEAZ BT 1R TX r
HIEEMERTE, BHA ATP EEOHTEEEICD
WX ROV IZH#E L TEIIHE B IOV T L2 A1 A z
F= BN T EATHZET, FEDDS 2000m ETD ATP 6 Vo T VAVER RN B R -7 — AN
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DOEHERE T 27 7 ANV OB LI LT,

Rk 26 FFEICIE, EAILETORFE FHm O
A R BT T VAL E A 6 Y L ALER
AN BT D T, AX T BENTICH XTI
T 57 DITHLEERE ) % 8L/20 min & KIEIZ M) F
SHT Y T VAR A E A SE A S KH14-2
MM B W CEEBEGBR A F L, ALK
MEE L OBV A MW TERE LT
TNERIFTHZECEKREI LT, AT, BB
FAEEN LI T VR B O SEEEL SE T L
7o Bl ATP & &M & @ IZ DUV TIEARSZ 7.
R7a RO EZIGHL T, KHI4-6 #iiET~  =hRo v FXEIMTEEISAO N A T2 A
U7 7L 128V T CTD-RMS IZHHL. 7 AICHD (11 Sz 6 B E T
RIENOEEE TOEFGIE 27 7AVOI — (N
IR T D72 E DR E BT HZ LN TET, \

Rk 27 4EEICIZ =R U T X O EEIRTTE
BT B8 (AARY: - BABEEER) &
BHE L. 5 HIC9EM S 4072 NT15-08 #iifE Tl B
~ U 7 O KER 200m (2BWTHE 8
Wy - R ERBEE R T DNA 28T 250 &
BICEBRT D72 EBT- BB -T2, T B
2L, EEOERAES X OWAMEEZ T Z
ENTE, 8 ABXD 9 HlixzehZEhik
FR T = IR B FEBR T 36 L ONEVEAF 9% BA %
BEREFRE I W T, MG L — 7 L LT
FLEMARBREZ LML, BEANATA—FBILW
BTV ORI, £ DREIZON TS
AL KT AT YTk — AR IR AT RE BIGA ATP & By bk
Th D& a2 % LT, FIRFICEIS ATP &
BT E & O T S A A~ AT
T 57 —HORIFFERAFICH P LT, Iz T,
H IR O BRI Z T T FE G G 2 D T, Y
T NVAVERE AR R LT 2R 1E O BRI A B G LT,
PEEELTE, o7V OFREL - [ - BEiR O[]
INETEITHYA CEEMEITIT 24 o T V2 AL
PRATREL L, HfZR Y 7 VB HES v a0 Tl
&K 59 Yo TV DULBLH Al RE Aot B AR
L. BASEZBHAALT=, F72, RNA ALERHT O
LI EEESND Y TV EDS 1~2L 12§
EHRINT=, BIRIZB O THEE 2D R RI
DN, ARYRFBR 7 X0H S5I28h 3K J
OHEENRL, @ESI COEMRN A REIR T T
VAR TERAL, AV TICHEZETHY R o
VNN =E A N i o e v Nt B
7o Bl ATP & &/ HTEEE 2OV T, B &
fexle Els LOVEIkIC K T2 EH T — 4%
SBREL . B CBVERRI )5 B BRI, B
IEFEICOWTCEHZ B 272572,

K 28 HEFEICIT R 24 BRYEE R

% A,
X

24 WRNEFEEAR 17— A N
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F T —=HANOMA LT BL O A IR LT, BT/t R A EANTHIEITEST 6 o7
MHER 59 Yo7 VER) 10 [EOMBERE N 2 L2 BOIRIZ RV A X OIEEEZ BRI EHIENT
Xz, WEI AT LAEERORESIIE AT 57 V2O - AR AF T D=8 IND T 4V 2%
O, VAT AERIIH AT JAMSTEC O IH5LE |RNDH DD FlkETHL—B A
IKIREEWFZERT 728 T T 7 h AR BU IS FH &2 2% % [Drado | 0 TLR-AUV | ZE O AUV
\ZHEHPTREZR R E D R EX LD, ZHUCKDIBEEMEM AL ST AT T h— AR ICE T B
T VO AN FIRBIZ IR o772 T | SRS LR A BE R MF TR IS H S DS Al REZR I 52 — L % A
UGS TR D2 AIRBIC R o7, BREE B OWTH ARLEE I TEEE B4R L T, BR
BT —20ORERBIOT —XORENARETHLZEITMA, B b0 E R T ELT-
7 VERELS Al REIRIAR L T I ENTE T, B ATP & &0 W 2 DU Tl FFIZ Caged-ATP
Z W72 2 Bl OE FIE O I ERAA A | (2 3 KOVRIIEIRIC AT 58 A2 FERECT&
ERMEOEm LT HIENTE, UL EOWIEIZE ST, ERNREEELR T — A0
AR B RT 02V AR EUEE S b7 AL FRE R L ., 2 oa il
B GEATHIET, MFEMAEMICE T AR ) I AZNT U ATV T h— M E HetE T2
ZEITORN DDA T HZ LN TET,

24 R VR BEEE 2OV T, B EFO i ki Lo TRIEA /N - B B LA FRETH
BHBZEN o TND, Fo, BREEIKHIEEN L 7=V 7 VBB REIC DUV T | S E OB EZ I E
T HIEDDT NIV R LD EEAEED D728 B ER O EBLZIWM T T & TH D,
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