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EEFHT Do HARMIZIE, DFAST 12X 27 L L 727 / 7 — ¥ 3 », BLAST O%AT & W #HiL,
BRGea R D5E . luming 7 — % O~ v ¥ ¥ 72X AMEFEBIEICOWTH~RS, »= 744 b (R
T) EEESEM (URL: http://www.in.au-tokyo.acjp/~kadota/r_seq.html) FIZAE % F & b 721H
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[FUIC

85 8 ik, FLMEW (Lactobacillus hokkaidonensis LOOC
260") 7 AEBIPERL Y O F— ¥ RITEG 25 St X
S %o HillE TIZ PacBio 7—% (DRR054113) @ de
novo 7/ L7 TURRE LT, 420D YT 4 THE
Sz, BHOEWIE (2289497 bp, 86892 bp, 45853
bp, and 11,372 bp) 2 sequencel 7* 5 sequenced & L T
WY v, 209 bR O KRR OB ZMHAE T L
7z sequence3 B X U sequence2 IZDOW T, BIRD T 5
A3 FERHTHAH EHBINTWD, Sl 5&H o
sequencel B & U sequenced 1220 T DHMGE % HL2AT
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W, 524 LER%) (complete genome sequences) D —
BT T CTCOIREMENT S,

BTEETORRBRY = 7ERZIRFATH L L
IR CTEIZHED DA, FET7N %2 &L TREND
ova7 7 A NVEGESHESRELTVWE, ThETEHZ
EBEIZIEER o TR (7 =NV A4 V) GHEE &
610 Y WI-3 TRL7Z: [ 7 4 V¥ kel &t ova
T7ANDBLEDAL YA M= VFIE] 25%I2L T Bio-
Linux BEERHBEICF v L YV LTI Lo REIROMH
ALAZ S Bio-Linux BB SEE O AR L EER LA
TANTOMELR e FT5 2L w HWE L7290 ET
T CEER 3 AFAEREE) oM ERILL TS W], Th
LERDPPDELTHINVAES I,

HTROBE. WHET 2 VT ETlEER T o720 T
HARIE 7 A+ OSHICTIio 7225, ET7+ VN T 7 4
WVDOFERIZTZ A M OS (Bio-Linux) @ [~/Desktop/mac_
share] Tix7% <, & Z F OS (Windows or Macintosh)
@ [~/Desktop/share| 12 5 HITHEELTDH Wiz,
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. FETEFETREO ova 7 7 A4 VHICik. WAHET
VEHOERIIETN TRV L2 E®RT 5, 72, &
A F OS @ [~/Desktop/share] 7 # V¥ DWW IS, %7
M TR RER R P —EBAAENLE, ThEOH
1B%WE 2 .de novo 78> 7)) FEITHERT 7 4V (result.
zip) ®F 7 ru—F (70 W9-3) UEOE(%, 7
Z I OS (Bio-Linux) ® [~/Desktop] L TI79 P& L
TR LA W2l ZHICE D RIE(F ) 27 ) 7=V 3
) THw 5 LH_hgap.fa OfFAESEINE. EiLlEEL D
TAFo 72k MiE [~/Desktop/result] (2. Z9) ThwWwE b
1Z [~/Desktop/mac_share/result] 27 5, Z LMD
EWIZOWTH, FHOFHIIS U GEERAKRZTL S
W2V 2 WA T ) T R DEAFBIZONWTHRLIZDT,
FHODHHE MIAFIVT v FIZHEDHTIEIL W [W3],

TILT/)T—=3y

7 LDT )5 —3 a3y (genome annotation) & i,
FIAEDOEDNBIZED L) RBEETHFI—FENRT
Whhh R EROTEITHIEETH B, N
FUVTOHABT /5 —3 a3 YIZHLTIE. MIGAP?Y %
RAST 'Y Z bl x 2w = 79— E AN R XN T
B, FRICETTRTDH 5. S 0T, LM EICHL
L7227 /5 —3¥3 4754~ DFAST (DDB]J Fast
Annotation and Submission Tool) ¥ ZH w5, A% =
TH—E2E, ERESH Y THRALET /T —Y 3
Y84 754~ Prokka ™ #~X—2& LT, FLEEHE (FIC
Lactobacillus &3 X UF Pediococcus J&) WG S -2
BF— I R=2FMAEDLELLDTH L. F72.7 /T —
¥ a Y7213 T% <. DDBJ'Y ~oIf AT BT
2B TEDL (BHLAABRIITEE) OVEHTHS, M
By 294 X ($MB#E) ofLERHcHhL, 5
MEETHRREIEEINE, 22 TlE, 7Y 7UHEORK
AEO—BE LT, 7Ty T IR T 7 4 )V (LH_hgapfa)
% AJ1& L TDFAST 2 474 5% [W4l, fiiEDiF & L
Tid, PR 7 /75— a3 v Thhb.

+ 7 a v LT, Job Title I3 & 4z 25
., DDB]J Pipeline 47K &R U< ¥ a 7% THI & A —
VTZITAE Z & TE S, “Minimum Contig Length”
7V a i BREMUT ORI R Z 7200
DTHb. GROANEFNZ. &TT7 4V o 200 2k
U hZoTgBEEstwvw, | -MacEor7sTyasid, 7
T4V MOEFTHED R, 7/ 7= a VIERICERE
525281375, BTEETLILITRENLLTH
% [W4-3]lo EART7 /57— a U#ERE, A7 740
ORFNONEF B2, [ OB (2¥T47) Mo ED
JERE P E AL BIZTVHET 200 EWHHERTH %,
%7 =7 1@ Features ¥ 7#EH TR S LA HE#HEAMC, i
&T-0% .gbk @ Genbank 2% GFF3 B 7 7 4 W35
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»yu—FuEETHsb, 72, CDS X RNA ftsld FASTA
X7 7 AV EBRESNTHSE [W-5],

T T—va v ENTBIET e MBI 50 K2R dGE
& L . hypothetical protein (ZEEHID 7 I/ BRIZxF L T
HIFPED D S e o7z b DREERMO S DTH L7z
OBB B CITMEME L TL v, T/, transposase 2 & b T
VARV Y (B BT BERRT) BEoDb0IR. HE
BRIIT 7 APICEB I N TW L 2o IRNE C Rbn
b0 BT ~BEAa¥—DERONDZZEIHRLZIET
Eawzo, ERHICRICLARLSTE v, TRy 7T IH
ROBFEIZE T BT OWTHIEET S, 7 sequence2
(86,892 bp) & sequence3d (45853 bp) 2wV Tk, 7
S A I FOBEEIZE T 5 E{EF (plasmid replication
protein) [W4-7] %, BEAEILEICHD % #{ET (conjugal
transfer protein) 2R 5N 5 [W4-8], Z N5 DERIL,
BTHETCTPRLTCN @B, 202 o082 (Bik
D) TIAIRTHBILELFFL T,

sequencel (2,289,497 bp) 122> W T, #i# @ 30,000
Wi d 72 © ¥ TIZ prophage protein %2 &7 7 — V¥ i
BT R SN 5 [Wa-6lo F 72, sequenced (11,372
bp) 122w Tid, 4912 % H A 5 5699 % H @ 1 12
transposase 22— FENTWb, T OMHMIZOVWTIZE
T T AW T/ 7= a VREROBBIL NV Tla Lk
LTd v, #%iR§ 2% BLAST " OFEIfTHRLEDLET
WAEMIHWT T 2N EETH 5,

BLAST DRfTE AR E

% 7 0 Tlid. sequenced [+ % B & L CEFI N O WK
WS OEME Ky b 7ay bTREPICHN (70
W14-2). BLAST CTHEHEHEMOFM LT 54 v 2 v b2
fio7ze Ky b 7By MIZOWTIL, sequenced £ 0 3
2 5L EE B sequence? il 1122 W T & dotter ¥ % FE47F
THETH D WA ITOEBEN L NZE S [Wi-11,
sequence4 [H+o» Fv b 7o v M, [1,500 bp] & [750,
1350 bp]l fJEDFHBLBP TV B D DD, BIkZ RIET
HEERIESN o7z [W5-2], #23Mb &RDEW
sequencel [H+ix. 7 A b OS (Bio-Linux) ~®OE Y KT
AEYD2GB DFEH S O PC BB TIE, dotter & FEATT
Ehhol HOBRETEIMMTE 2hor) [W5-3],

JWH 1. sequencel vs. sequencel @ & 9 % il —EC 1 [
DY D, sequencel vs. sequenced D X 9 ¥ 7%
LHEHIM OB STV, BVEPER L HER T 5. G4
WH LN OT £ 7 ) #ROYE1EE T EDIEHE
HMTHRVA, RTTAL AT FA4 VAL MNEE—RITHA
TP KIZH %, BLASTIZZD X ) R THRII%
T 5o Bl 21X, query HIOELH) & L T sequencel %,
7—%~X—=2Z (DB) fl®oAELY] & L < LH _hgapfa = 57
T (ATEEZ &) 480 ORKRICHY 35 [W6l.
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fHL. sequencel ZIEFICE WD, 77 4 b IEA
@ BLAST #4747 7 4 IV (sequencel blast.txt) 7% Wk
O TERBEEIET 2DIEHETH S,

b 5 5 A, BOV'"Y % BLASTGrabber ™ [W7-1] 7%
&, BLAST ET# RO &K G 2 18I 5 720 0w HlL
VI x7 (Ea—17; viewer) 3 fET 5, 22T
X, BlastViewer % fll F1 3= %2 [W7-2]. BlastViewer (&
Windows f & Macintosh i ® & 2352 it ST % 729,
AAPMOS ETA VA=V LTHMHT %, XMLEXD
BLAST FEAT#5 %7 7 4 )V (sequencel_blastxml) L 2%
R wAs, DBMIOES 2w v M (BAIEBLE
W HSP#) 2R ENT WD 4 & K 72 B &3
X W [W7-4], B 21X, sequencel IZxF9 5 & v b AT 1,347
fifl, sequence4 7% 2 1. sequence3 & sequence? 2SZFNZ
NIMETHo7zZ Db hb, 720 by MIRRAITH
B DR 2 Wk B Z & T, sequencel 2V O DEH
HHIEAEAET A Z &%, 11,372 bp 75 7 5 sequenced O
KB O A sequencel EFHPUL TWBL T &b
25 [W8-1],

sequence4 (& sequence 1 O—&R

BlastViewer T sequenced (11,372 bp) 2 %} 3 5
sequencel (2289497 bp) ®k v MM ZIkD B [W8],
237 DEWIESH (Score=10,320) @ 12® @ HSP (L
T, HSP1) 1%, sequencel @ [549494, 555171 bp] &,
sequenced4 @ [11372, 5706 bp] D FEIEH» S S LT

(a)
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72 [W8-3]c /2. A7 DM WwITZ)H (Score=8907) @
225 @ HSP (LT HSP2) (&.sequencel M %I [555167,
560027 bp] &. sequence4 @ FHIS [4852, 1 bpl 7 5
ENTWz [W84], WwFho HSP 3. sequencel A%
Plus (+) #H. sequence4 % Minus(-)#8iCT7 54 ¥ X~ |
ENTWwi, TNUE. sequencel D—ii X DOFEIK [549494,
560027 bp] &. FEIE [4853, 5705 bp] % & < sequenced
DEEFEFEF-FLTVLEIELEEZE®RT S (M1a;
W8-5).

TIA4 AL NENLD o T2 sequenced DFEIE [4353,
5705 bpl ICH T 57 /27— arsER2kD 5 &,
transposase I — K& TwzZ b2 b (Kb
W8-5)o Z i #% % 3k A% 4 A B % (insertion
sequence; IS) TH LI L ERET 5, ThiZBESH L,
FLR W OB A3 T—HBOMNBIC IS DIFAHE Z - 7272
DTHAH ). MFRELT, ¥—27 Ty ASN7MlEN O
FIZISZHELDLDLETFRVLOMRAT LI LICRD,
sequenced SV Lizav s ZE LT EINZb DL
Bbh b, sequenced ITERICT +1) 74 X237 AL
(5 7 W W11-7), 72, #%Bo Illumina (I2X % ¥ —7 ¥
ARERIIT LB E PR CTE R Lo D, ISH
A SN OFEAELFIZE L v E# 2, sequenced
BRI L 720

sequencel (707 7 —VEEZSOEIRLAEEF

BlastViewer T sequencel (2,289,497 bp) 2 X} ¥ %

5——> 3
549,494 560,027
sequencel /I i
sequenced [ I
11,372 5,706 4,852 1
\ Y ) 3’ 5
transposaseZ & A 125818 (IS)
(b)
sequenced 4133..4753 CDS mannose-specific PTS system 11D component
sequenced 4781..4873 CDS mannose-specific PTS system IIA component
sequenced 4912.5220 CDS transposase
sequenced4 5361..5699 CDS transposase
sequenced 5711.6058 CDS mannose-specific PTS system IIA component
sequenced 6114.6596 CDS mannose/fructose/sorbose-specific PTS

1. sequence4 [& sequence 1 D—&R

system [ID component

(a) BLAST 47RO RIH, sequencel O—i & D5 [549494, 560027 bp]
L §HI% [4853, 5705 bp] % Bk < sequenced DEENIFIF—H L TVBE I E0Dbh 5,
(b) DFAST I2& 27 /57— 3 Y #RO— ikt sequenced DFI% [4853, 5705
bpl 1Zi&. transposase 73T — K &N TW 5,
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sequencel (2289497 bp) ok v b ZIkD B [WI],
b A7 DE\wv HSP (HSP1) 1 sequencel [+ o4
E23100% =B DD TH 5720, 27 H o HSP (HSP2)
DBEDT 74 XY P ENRER D, By M
(1,347 ) ASIEHICL V72, 22 TIE AT 784,000 L
v k%723 HSP1-33 @ — B ik % £ L o 72
[W9-2]o %/ AEAIUEm L hTid, fame LTF
FOGH 4 HEBAERONRE o TV RN, E2FTO
HSP % ked>, &0 X H ML TR 2213 FIH
WRE R TE R 2 ORISR, BATSER L 2SO B L TW»
CPAMTIEZ B WEAS 9,

- HSP4 (HSP5) ®—30#R® [1, 5860 bp] & @ [37329,
43187 bp]

- HSP8 (HSP9) @ — iR @ [5839, 11509 bp] & @’
(2283820, 2289497 bp]

T HSP o7 2 57— 3 » & LT, HSPIO, 14,
22, 24, 25, 28 O WHIFIZ1E, ribosomal RNA 25— K&
Twiz, 72 &Y @ HSP2, 6, 12, 16, 18, 20, 30, 32 i,
[2057850, 2065197 bpl 1ZH\F T D RS % & A 725018
OPIZETEHEEN, ZOHIZIE3 2D {nT (adhesion
exoprotein, mucus-binding protein, and hypothetical
protein) 2SI — KENTwiz [W9-3], BIET %05
MBS ICEbLRE Y v 87 LS h, ZZICHsR
ToREEEF M SN OB E 2R > TR0 0H Ltz v,
W3 N D sequencel Kiwm A 5 10,000 i FE DL FEE AL 72 5H I8
ThHhHI LMD, Ty TIREOBEEE V) BTIR R
BRTHr9.

sequencel RIFAT O EHIX, HSPS »—F ik (@&
@) IZH%T 5, ZNIZHSPA o—FFEE (DEQD) #
FOBAKE RS (K22 W10-1)o b LODMHEEA
L, sequence2 R 3 L [FARIZ [ RGO EM — Brik
ary74r] RO oD, BAEFHEE o1
WwELT, 7/ 75— a YROHME (1, 37328 bpl] #
THEBD B, EEHMIE (RO ET L2007, @
BI (@O ofo) s [11510, 37328 bpl 12k &
ABRBIETHRI-FEINTVEON?] ThHib, & xiE
Mg, HIK [1, 43187 bpl 27 7 — YV HEEIE T 2% <
I—FENTWERHELEXIED [WI10-2], FHE [5839,
43187 bp]l R 7B T 7 —VHIMTHAHH) & FHE L7z, R
2. 77—V OHA - G UK 2N RO
R (X12b; W10-3) . 70 7 7 — Yk A getafk
o8 H SN TERIL L 72IRE (K 2¢; W10-4) ©F
Mz T, PCRICEDIERR 7T 7 7 — Y DMOKER %
W72 hEIPITOVTOHGEEL 7 [WI0-5], 22T
ORREEE 2. OOFBUIBIR7 7 — Y DNA 233 — 72
IUVAENTAERELTHELLEDDEE X2 [WI0-6],
DF ) EBEORBALIIHFELELRNEV) T ETH D,
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Y THEH L TH & 2w, yHEEE 7 2 57—
Va vOHOEEMETH S, BLAST # R Tidbe
LW v Db, LAL, EOL) RBETHI—FS
NTWwahil, 7/5—vaviFEREabETRAMI
HE TS b 22580 H b, T2 V=27 TV AWNRY
YNV RENTRARVEDICH L TE»RIE%
LR, FERE SHOIMEY VI, K 2b TR
FTEIBTuT 77— VHEEE SRR A2 TR L,
K2 TRT L% () 777 —VHEEIWYHINT
T&72BIK7 7—Y DNA R, (i) 707 7— JHEIY)
DHENTRL o2 ) OBIRGEEAD ETh T,
ZOH7N M REEOBETIRA7NEE IR A LR 7
fRFUCA ST %,

AEEY/ LBIEESDIER

ZZFTdenovo 7y 7V)iERT 74 (LH_hgap.
fa) ZAE LT T/ 7= 3 U REYIMFE SR 24T -
2o BONAHEHETROME) TH5S :

sequencel : BRIRGAR (X2), FICOR@ " OEHEERD
ZRUIIIEEI V. 22T WI4DT 54V AV %25

(a) 2,283,820
2,289,497 -
v < sequencel RIFERH
5,839
sequencel _! N% 11,509 37,329 43,187

SEEEERSY

(b)

RIKT77—DNA

2. sequencel DEis,

(a) WA OB, BLAST 92474 #-» HSP8 (2: (@)
PRI T—F BRIRTHH Z L 2RIE) LT, HSP4(D
D) OHEMbREINTWS, (b) EBOYMMEE, 7/ 57—
VaviEREabE, @150 OB [5839, 43187 bp] AT 1
T —=VHBTHLETFHE L (o) 77—VOKM., 77—
DgARICHIAR TS (integration) BF&id. RFAIOHINZIH -
Tirbh b, OO, BIL L7 7—Y DNAF Y —27 T
VAEINIHERELTELZLDOTH Y, EBROGAR I
LR EfEmroT72 [WI10].
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FIZ LT, fHIE [5839, 2283819 bp] Z T %,
sequence? : BRIK 75 A 3 K [W5-1], BLAST CTHE#HH
WOTIA Ay el ), g [2641, 84270 bp] %l
32 [Wll-1].

sequence3 : BIKR 7 7 A I Vo #HIE [2450, 43422 bp] %
M35 (%711 W16).

sequences : sequencel D—FZHDOTHT (K1),

CORHEIH o TEMEREZ T, BRG] (LH_
draftfa) #f{E4 % [W11-2], EDOL V% [HEE (F
F7 M1 LRI PENENTH LN, PRt
FHEBEETBELIVTIE WD, 22 TIEHEEREZD
IRRE % BEZE & 55

BIZEALSIND MiSeq T—Y DY v EV Y

FLBEW 7/ 2 BCHI P o5 S0 Tl BEEERLS (LH
draftfa) DIt & 7% - 72 PacBio 7 — % (DRR054113) LIAHIZ,
paired-end Illumina MiSeq 7— % (DRR024501) % fF4E
T 5, ZZTlE %560 Wo-4 TSNz (forward fll &
reverse fll ZZh) 297633 ) — K225 7% % MiSeq 7 —
YERWTy B 7 %479 [W12-1]. HIMIE, (MiSeq
V= FDOxy THREATII%EL) BERFIOBGRES & O
T—MIETH 5D, KEH»ICE, v~y U 7EED BAME
N7 7ANVEL LI, V77 LYy AOMERY] &R 5
SOOI L7 VCF (Variant Call Format) & FEiZi
LIWARDT 7 A VEME - AL, WHULY 7+ THEE L
BELERY A HMIET 5 L)l b,

REW R~y ¥ 7 7ur 5 5 ThbBWA? 1&, Bio-
Linux” 7LV A4 YA F=LERTWVAELD, Yy ¥y
FRTTANVETEEH IR ENTE S [WI12-2],
L7 L DDBJ Pipeline ' - T%47¥Hix. VCF 7 7 1 v
FT—XAIHLIENTELOTHENTHL, 2T,
<=y TENLMDY 77 Ly A (LH draftfa) &< v
73 A ® Mlumina MiSeq 7 — % 7 7 4 )V (QC.1.trimmed.
fastq.gz & QC.2.trimmed.fastq.gz) % DDB] Pipeline {27 »
7Ju—FLTBWA 23179 %,

% { ®#i# &, DDB] Pipeline ® 7 7% » MEK (4
6 il W13). B L (Windows HO FTP 2 54 7~ + T
H% WIinSCP &9 V7 b =7 %H\w72) MiSeq 7—
Y77 ANDT vy FTu— FBIXOE (46 Wi4) F
TRETHEARATHA ) RETIE. #7212 Cyberduck &
W9 FTP V7 b®» A ¥ A+ — )V & DDB]J Pipeline ~®
Wk TIH % 7R L 72 [W13]o Cyberduck (. Windows Jit
& Macintosh BUO T AR SN T 5, FHFHEICTLD
MiSeq =7 D7 v 7u— FIZEK L T2 —¥Fid, &
JF Cyberduck TH#E L TAHATIF LV, M., V7 7L ¥
AMHE FTP #&H Tix7 < HTTP #H (DDBJ Pipeline
OWTH E2S) OF v 7Fu—Fehb,

Vol. 27, No. 3

DDBJ Pipeline £ T» BWA E47H 0+ 72 3 &, %
RIGIZT T AV PN E FTIWIWI4-5] ML & LT,
F 7Y a VWO Step3 (L= —Z7LLH) 3. X7 DY —
AL BT 77 L ARFIO 1 DFHZOART v T Iz
) — F (uniquely mapped read; unique mapper) %%%L.
UMDY — FEBREL TS, T, ERFO X
) BHIRDSFIET S &, 120 — M~ Yy 7
ST RO L K 2B 06 Th b BRI
Tk, ThH0) — PR LTI BB 0% v,

BWA (ver. 06.1-r104) FEATH R & LT, 297,633 Y —
K 281,303 1 (94513%) A3~ v 7 &z [W15-2]. Y
7 7 Ly AEH] (LH_draftfa) &% 7 5244 X3 2,400,584
bp THBH, ZDIHH 2400552 bp A5~ v T E N7 —
FTEDLNT W2, 2 F Y HER (coverage) 13.2400,552
/ 2400584=9999867% Tdh 5. /2. ¥v T ENTY) —
F o R IE (130,565,653 bp) #~ v 7&E8N72) — T
B Tw b (2400552 bp) THEHMWE, FHLTE
NZFTDEHR (depth) T Y 7ENTVEDDBbR5b,
ZOYiAE. depth=54.390 TH %,

DDBJ Pipeline . CBWA 234735 &, v v ¥ 7k
Rofmipx? ©H b SAM (Sequence Alignment/Map
D Pk T2 sam) B LU BAM (SAM D234 F Y I ;
JEERT-AY bam) 7 7 A VS EN D, Fhw VT 7L
Y ADBRERY & 7k BT OHZ MM L7z VCF 7 7 4
VEAERENL, WHALY 7 FPOATIE LTHWS DI,
BAM 7 74V, BAMDA ¥ Fv 2 A7 74 ($hik),
VCF 774N, ZLTCY 77 LY ABHI T 7 A VTH 5B
CZITIE HHHD 2D SAM 7 7 4 vEED, DT
MRS 77 ANEIE 7 AV FICF Y a—FLTEL
[W15-3] :

- JHH [BWA : SAMPE| ® out.sam.zip

- JHH [Uniquify SAM (Remove Multiple Hits) ] @ uniq
out.sam.zip

- JHH [Sort BAM File [For Unique SAM]] ® out2.ba
m.zip

- JHH [Create BAM Index File [For Unique SAM]] ®
out2.bam.bai.zip

- JHH [Filter BCF and Convert to VCF File] ® out-un
ique.varflt.vef.zip

SAM/BAM 77 A )L

Fora—FKL72220SAM 7 7 4 VORRIZOW
THh~%, HH [BWA : SAMPE] ® outsam.zip (116.3
MB) &, ¥ v EVZ#ERORITOT 7 4 VITH LT
b0 TOHPL, ==t (Lko+Taro
Step3) #ATo CTHEMIIZ Yy 7E3N/2) —FR~x v 7
ENLho/z)—FEBRELZZDS DA, HH [Uniquify

—191—



Vol. 27, No. 3

SAM (Remove Multiple Hits) ] @ uniqout.sam.zip (96.3
MB) T®H %, outsamzip &~ v 7ENLN 572 — FIE
Wb ELH, vy T (94513%) HHKFE H»IT 1163
0.94513=110 MB #E5 D15~ v 78 7z1) — FICH
FTHLORZEHENTRETH D, L=— 7 {LALBE T 96.3
MBTho2Z b, vy 78R4 —F (110
MB) ®9 b, 2=—27|Ix% v 7TEN/2) — FRTH (963
/110=) 875% % HOTW2 LFRTE %,

outsam (outsam.zip fF# % » 7 7 £ v ; 371,881,212
bytes ; % 355MB) % I\ T, SAM R ® % M#i§ %,
¥ 97, outsam D713 595270 TH Y [W16-2]. ~ v
79 M @ paired-end V — KO #% (297633 V) — K x2
=595266) X0 472015% v, ZORGE 4471E. SAM
T7ANDNY T =5 YET B, Ny F—E5121E,
<Ry TENRBMDY) 77 LY ARG OEH (R D 31T
) BEORHWE~y ¥ rr7urs s a0 41H)
VAWM I N TS [W16-4]o ~v ¥ =5 047813
77 LY AOBRINEI B ARAE T 50 A7z LH_draft.
fa ld. ECHIEAH 4% C 318 (chromosome, plasmidl, and
plasmid2) TH-o72Z L BVWHEITMBTE 27259
[W11-2],

ANy F—IT RV E D (outsam O ¥ A 13 547 H L
) 28— FZTEn<x vy BV FRBEERTH 5. AT
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MRERL TS, SAM7 74 Vid vy 7§50 —
FOEERG), 74V T4, V7 7L Y ARFIND<T >
TOHE, < v TENZHEBOMEER I A~ v FONE
HE, TORIC) — P&z HERAATHS
DIEFIHETH S5, COLI)RYATD, lessII UK
DODNRSHT YV a r&2flids 2 & TERELRIET S
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(unmapped reads) &, 3FNHICTAZ Y RZ (%) HD
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WL NI, 4 Y — NEIIEIZE L L2 R
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FNLXTEWVWH Y 7R HHIE LT, 2=2—=271Z% v 7
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Ehf) — FxRT7TEIMM LD THS [WI7-5]c BWA
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& 725, samtools view 2< ¥ BT (FEHEMIZ SAM 7 7
ANWICER L) A TENEless T) RHZEJHWEET
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VIO REF 4 o7 ) v, 1IEZERM (ALT %) o7
VThbB, O/1ITMEM L LERMOM AT 5 2
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ERIEEDPKEZ B2 5D 58 EHASHK (homozygote)
EEHRT L, L7z T, BED /1 Lo Twiz, EF5
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riE. B D PacBio D7k v TR E LT—EDE
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Abstract

Genome finishing still remains a laborious work that includes various validation processes requiring
both wet and dry knowledge and consideration, although long-read sequencers such as PacBio RSII
have largely contributed to lighten the burden. We here introduce a procedure of post-assemble
validation in which draft contigs are circularized into complete chromosome or plasmid sequences. We
also describe the DFAST annotation web service specialized for lactic acid bacteria, visualization of
BLAST alignments, and correction of contigs by mapping Illumina reads. Supplementary materials are
available at our web site, http://www.iu.a.u-tokyo.ac.jp/~kadota/r_seq.html#about_book_JSLAB.
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