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2L, %FH“%%¥-AF%aé@%“%bo
TWB4EMTT, 1996 i 2EMT4HFHIC
J LIERBREE NIz ATV AT 4 AL WS TEE
XU ®., ZRDOL T /32 F) TR/ S F
v 2B EOMR ST THOE T ET,
RO ERF TRy —r v =2 WY T
NG TN T DT AN C TR -
BB ORIKE HED T E T,

=25 2 ABMIC &L > TS DICIE > Tz

BRKBEOY ) LBESIOAS— 1 DRIA

WEIZT ) ARGRPET LIy T 2N 7 ) 70
DB, VAAVAT 4 ARV A ATy H AL EDTE
@ DNA BlHE I T — & N — 2128 g X R
A ABX T E T, La LA OmseEE T
WS TS~ ORERICIE, G S 7= EEER
PR & R HIIC A 5 DNA BUHI R0 225828 B DR
BERD DT LIIRRMIIAS b THET, Z
5 L 7= DNA fc51 o> A& o R 13 5 1L 2E 22
R I%5 FTIERCLAAMETY, 22Tk
XY 322 25 4 A sp. PCC 6803 &9 fRiZDOW
T, WY =7 v —EHORERD Y & —
v 2R AL £ U, FEUERRR & iRk &
@ DNA EA|OfE, MHEROERIZKD 7 7 4
D/INELDOBEL 7 ) 294 FISHIHLE S &0
RATY,

ZORR, MREBTHEDLN TR 77 V2D
B TR I h Twakk, 2L TF—4
~N— 2 o DNA BiHZid, PR EIZZBOEN
PIAET B ZENMEe»IcaDE L2 (K1), Z
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M) ZHIN=TFDMBTHE SN
WA D6803%k (19684F)

EEEHY l l B EREL

T AD A ERTHR T AHD R R RTFH
PCC 6803 # ATCC27184 ¥
' ' mbfEHh
[ pccrit | | pconig | HeR
EOHIWMME  KDSEIFHH SHNORER
7HFOER 28H0OER
K A

N Kazusatf v
199647/ LR S, T—4
~A—RIZDNAERFI D BRSO -8

BaOHRREH

K1 %3 X7 1 X sp. PCC 6803 D4 LHR
HOBEHRELEE ZDER
BEOHRIZOWTY ¥ = v A i & i L 7.
fiil % OEAEG DZERAER L TS FERELR T/ AL
NILTH S 2 5 7=,

GHOINT TN T o 20y EY R
RIZBF B ) ¥ =7 v AR OEENE, BEMEE W
WDORTEDTT, FLAEKRIZKD, Vo —F v
ZERTIZ K B0 7 & EOZEFENLIRNE TE O
A B R, T & F Lz AKSRIZEFERE DNA
Research (2012, 19: 67-79) gl £ L 7=,

DFEFI

JAOrUﬁ@DNA@%&%

WHEAEZ 5720123 b 60T ) L% “H
B LRI R TAMENSD &
T, 2L DEWE. ZO—HOBIR & REIC
O—L§35ZL7T, Mldb-bDr /s 20K%1
Yy MCHEFRFL T, — A ctitodfizidiiies
208y VDT AEROEME ROh 5 Tn
¥4, VTN TV TEZEO—FETYT, L L,
STINTT)TOEREy DT AREDEKS
2B LTWA0O»R S o TnERATL
7zo MBI IL—TF T, KIHRY —r v —%

\l/

av b



HoTyRrAT Yy HAENITT INIT Y TOMHE
BUEREADIS MIT L E L7z, BITIC, W04
TR LET,

b/ QLR AR SV R - O/ AV 5=k il b A GF/ S
7 LD NZENOMEIKD DNA HOHHIZ D0
TEINZ LN TEET, ZORREISHEHL. 7
J LB S E RO E L, v 20
Ty H ARIHBRTEZTNBEDT, HEWIGHT
LB L £H A, HIHAE & 7z DNA % k1L
AP TEGER L T DNA OABIGHEIZ DB THIHNRTA
5%, DNADOGKEHTTL2iThbsnEns Z
ERbD F L7, WIS, kL 72 DNA DA% 57
HEL., Zhakitfy —r v4—ick > TERMIC
fErLE LS, v—Fr v RickosTlHeNZY —F
(77 7 LHICHT U < HUD A F 72 B2 DNA 12HH Y
LEd) 227 7 285 RICWED fH e &,
BT CRE 32 L 72 RE D ARFE ORHIKIZ ) — F 23 B
RO EE L (X2), —75, B CREL -
BETEIa -3t EshEta, £, WHir
THETAHMAZEESZ LT, 2O —-2135
VWA D L7z, E— 2 OREIZEE
o TV B, 3 &b b EEORIEFEE R L.
Y= BIEIAL 57280 Z BB 7S
HHENWIZEERLTVET, ZOME2E, ¥
7 /N T ) T OEEOREER L . HEES A
BUBAREREIR A © W TN e S &0y LD 5 H 1
D E L, 72, PIORE»EE LY Oy
L3I, MieR, 7 4R IR R
BT L0 2 b2 F L, KRR,
YT INT T )T L ORI G R A R R

NGRC =2 —2Z No. 3

&P (1650E)

8RR (1 Es)

AR (285%)

|D W) — REDEHE

A T
-1.35 -1 -0.5 0 0.5 | 1.35
5/ L OIS (Mbp)

K2 PF/NITUTOREKENLER
PR HG & 7z DNA % ki, Saifgiiic ko
HEEL ., KIMCY —r v —F2 W T L 72, 55
N7-FHES 2Ty HADF ) LIZY 9 EY ST L,
HEEBR GRS, B E E L 72,

BHL 229018 TORPITT, AWFLEN SR I EERGE
Molecular Microbiology (2012, in press) \Z{8# X L £

(&I ) LT Y 2 —)
ORFZEMREAES /S A4 4 10 222
(BHAERIEES A X34 0 28

S
—_— r‘tj o
Ity
X IERE

=L
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XL -2 Y—ICL D
RN ) L

EUPRGIRYT ) LR Y 2 —HRREINTHED
4EEMITY =7 v A L2 fEmY v 7 Lid 650 12 1
D. 2D 1/3WHMT /7 LOFFNRETT, T
HENBAICH W T WS £ L 3 F % D Genome
Analyzer IIx T3 200-500bp F2E IZWr Ffk L 7=
DNA Oii%i% 100bp ¥ OFHAMB Z LN TE, 7
025 AR K D RO ESIE A 5 IO B
AR LE T, 7 L1232 < O DB LESIH
AT 5720, BEMbIEEDH A XLy T
V7 Th->TERAEITHMEET 5 Z &3 LV
TY 7/ ARSI PE T A DORFE TRGE %17 5
Cl2k0avy T4 iz E D, 1kb KD K
21ROV T 4 7T I LAEKD 98.6% 0 H
IN—EhFL2z (£1). 7/ 08K GEHES
I F 77 MEAITH R Z L E 2L, Gl iR
WD 2 L THEEL TR 2DICE>THET,

HEBERZ 77— SP10 04 J LBSIHRE
Ty =V&ENr TV TEBEBLEIZTEIANLZD
BT, 77— VDL THd 5N 7Y
TWEHATLEFNE T, AT I D LSS

x1 7/ LERIIOBIEE

777 L4 X (bp) 4,215,606
AVTATH 142
VT4 R DIEEH 4,171,213
&AR3VT4% (bp) 1,015,679
1 kb &KYKREWNILTATH 21
1kb KYKREWNILTATRDIEEH 4,154,513

N T )T M SRR OB T T
77 = VICKBEREPELN s EE 5D 7,

MFRIZGE T 5 7 7 — Y SP10 O 7/ Lf#fi %
1o 7245 H. 9 144 kb OFELHI)I 236 il ORF 78
Bo»rbE L7 (K1), F72. #i%E Marburg #
2 F5 D HIFR R BsuMR D i85kl 5 (CTCGAG) 7
SP107 /) AIZ36&EMd BT ENHENELD,
BsuMRIZ& 5T 7 7 = VORGP AHIE L TnW3b Z
L aMERE L F U7z AR ISR E5E Biosci.
Biotechnol. Biochem. (2011, 75: 944-952) 245k
nE L7,

K1 SPI0OD®ORF~Yvy7

Hela K
FAA il
RS 4
TS
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& ) L v 2 —)
g iIsr ) skt v 2 —)
g5y 7 LERT 2 v & —)
(CHERIEES N4 54 v Z%F



RIEAN (R &rEPR

Elk23CERE FTHRIBALSE—F

=7 bU ORI TR RIRFIEEG F OFE]

SRR (R YA A & 7 ¥ =R
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[943205 /) LEREEEFT—IN—ADEE]

FHE (S HAYRAE

IS4 HH A T 2R

[ECiBAENM L7219 CREB EMEIEREY I RABD NS5 YA U T b— LB

e — CEMIEESE A amarpiert)

[BmEY. EYLE. nEEEFHAZOTRAMENDYS/ LEHh]

il — CEMIPESE A amdrpia Rt

[ 7345 V3 @E0EFIARE SEF R ORR]

IREPE— (O HIZEPRHE

IS4 FH A T ZER

[EXYUARITO7 TV I VEINEICED DY I F IViEE bR FDHRR]

VIEEE] (oHEREER T4V b—=T kv 4 —)

[HEFERZETILET 2RZAEN OIS RIGHIEIHE O

MR GSFHEMRREE SRIERPERD

[BB0O7 =S5 —CRITRMNEECEE T D7

Hias - QOHIZERREE B PR

[EREICH(I 25/ LR — L TORRBTOHH

Z2ALETOLR

P> BEDY “INUFY"D de novo Y—IT IR
—BEERELTORSETEA— «({

[HW) /v 5 (Bos javanicus) \HF7 ¥ TIZAEET 5%
By O—FiThb, 7VTKBEBIIAMHTIEILY N F
(B. j. birmanicus). A Y FX L7 - Py VRBICHMTEY v
NV TV (B.j. javanicus) . % L CHIL ZFBIZHT 5 R %
ANV TV (B lowi) O 3TEIZAFHXN TS, HOK
W7 7Yy - I3 vFr—v g vk EORRIZIES Ao
LR WL, ARHE RN E L2E s 82 & B
WL, FEBEAAREEADOL v Y2 MIBW TNV T Vg
WEHMICIREINTWS, $72. NV TFVIREEYVICEW
TN PRI 2N a & OMIER S 5 2 £ £ 2 5k
K2 bRENGITHONTEHD, BIEZEHE LTOMELE AT 5,

A F A BACERIZ BT 5~ L — 7 - H3Tid 500 SHRET
BpERLTWB EHEE XN TWS, B, AR HeEL o
WO A, FEY Y EORMEEEEINTEHD., Hus(H
R Z & OMIZNERIFER K E Y & & OBIZNBELO R
X, ARROBNMREEEZ 59 A TEETH S, LrL, Zh
TNV T VOBETFHERIZCLSNA YTV ED Yy INY T Y
428 DDA THRD TIRENTH 5.

Z ZTCARMTE, BINZERT A RL A ANV TV OBIR
M EERRHE DR & B HEZ TFORKR AT 20112, NV TV
DT LB ERETHZ L EHNET 5,

[Gtm] /s> 5 v o4 F 9NN B4 Y 5 VREEE D
W5 4 DNA 25, BRGho~v 4 20y T 54
by 32V FYZ7DNADF b2 a—2b kLU D-loop. 7

15

5O Y Jeafho SRY fHik & PCR #IE L. 7 O ILRS| %
M5, DNA ZHAWEHI LT, $ 29NN TO S, K&
v 2 & DM, HIRAE R O BRI REE & PHAEIC L. S NC
B 50T v O BRI EREGEIZE T 5,

NV T VYO Ny T v Ok K OFIAMEE» S 7 4
DNA ZHiii 5%, WMy — s v —2HNTETr / 2%
NS 5. o -RAEHRE. FORILAMAME. Z 5 Cicfiig
BIUOHAERFLHIRL, &Y > ORFEIA LIZET 5
ARBET 2N ERET 5,

[#%58] LBURNHD 7 2 4 DNA B4 150 Bk, 7 5 NS
de novo ¥ — 2 LV ZAHD Y 7 4 DNA ikt % 1 k. 2h 72
NI L 72, BlUE, 2M~v—h— 1L BREY L EOLMDH
MO, b X OBEIZMERMEE OIS T L T3,

ZNhFETIZ, F b2 u—240b % KU D-loop DIEILAS A 6
ZNETN 3 BLU2HHEONBEFEBRINT 5 & 42, K
S it L DT LAY Y LR E O R
Bxhs—J, kL 2R A dfiEAIERE Y & &ML
TWEWZ L AR L, £, 7/ oy 2 —12Car
J LS E R T B B

KRR & (Universiti Malaysia Sabah)

P B (R SRR

Abdul Hamid Ahmad (Universiti Malaysia Sabah)
FORERESE (RaKY)
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Pr> ZhYIRASORBRESSTICRA ML GERGE
BEFEBOEBEY—IIVYVY <4

[HIY] Te4lx=4h> 2 X5 (Coturnix japonica) DIIHEHXT
F F (DEFB. NK-lysin). HZRA®REHVFEFIRS T (TLR)., &
PEHLRR G A YA RIS PUR 2 7 (MHC) . A MER LR 43 7
(CD). #3980 (HSP) REE#EGELIAI Y
u—rvEkUNTux 47 (HT) %HEE L7~ LR-PCR M %
R L. 2o 1O %5 ¥ H—ihTIEL T
W5, SEERIMRY — sy -2k, ZhbHEEIET
B EOF ORBFAGIHEK D DNA LRI AT+ 22 L2 HIGE
LT3,

[FHi] MHC fHs% : HT 4§12, 2 2 3 F 2 a— v O R
AEWEL, Th6 % RN 2 Z & T, MR A Sk A e d
iz, TOBFEESRT S, LAY 5 R R
DEIRE L OBIFR % MF§ %, DEFB. NK-lysin. TLR., CD :
ARG 2RI L. MeEA B9 5 L s, 2ot %
JE T 5 EAREIR 2 R4 5, HSP : FEBLHH S0l i D 4 5k
lids] & HT BT %, HSP90AAL @ RT-PCR @ o 1 5
BH2 6. 2T 54 230 7Y MIWHT 58 3 v 7 DEEL
PHREIC 9 5, 205 IR § % Z & T, HSP O# 3 v
INEVEHEE O 5% & 72 & G A EER & HEC T 5,

[#%3&] MHC @ 2~ 5 2 T #ifHI% (D1 ~ C4). DM Hf 58 35k
(DMB2) # & O° TRIM #ifHi% (BTN2). 7% 5 O° DEFB #HJK.
TLR2 2 WITLR4 2 &HT 5, 8 2>DaxI Fru—v
DIFIERH % AT L 7=, BIE T HEEEIERO 3 V5 4 ZRRICHE
MAUL7z, %72, TRIM #ifilk+ & O CD1 ko> v 57 =—%

R84 % &4z, §H5DDLRI~ — 7 — &ML HT ML
770

€35

5E -+ 8'a

R - WRART - $AETE - fE—3% - [RO A A - FHE -
KA - R - MR R - BB 2012, =49 X T CD1
BRI O ZERVERAT. DNA 2781 20, .

B T

1. BRI - ONERCT - SRS - MDE 35 - MER R - KD
BT HEES - HOA A FHHE - R
20110328, =7 ¥ v X'J CD1 EZE FFED LRk, HA
KErR 2011 FEHETRE (b, GEHES OARIT) G
' pp.5.

REILEESE - OANT - 8RS - ME—3% - O A A - 5
FHE - KRS - R - MEAA B - B 2012032X. =5k
Yo X7 CD1 R IO Z kM. HAGREZ25 115 (0]
KE (PR AE) GRS FI

JHOA 5 (RF &HEEFFD
AR (R

Mt B CRR)

il —3 GE{ZAIFZET)
P (R HEERD

P> BEHYYIFICRIFTHELZORESECHTIHRE (¢

MIERZ & 5 BHERE MK T, LB ILEORR TH 5, b
N TIZBRERE S T 23 30-40 D 10 DL Lic bz il Z %,
Rred, BhidramnE<. Lo KOOI TH 5 4%
WIS IN I RIET B OWTHRE LT 5, FiK 23
ERTIZ. PIHNIRIP LI 1 & Bl T O 828 4 Mat L 7=, 31
TTIEI PV FY 7 DNA 2V —-BOEFoEEEh, ki
RE L 2ZINTORNAZREHORAERTIBICT LTz, Fkikg
Mg cix, 2L aF+ VEFROK TR X iz, KAtk
V= v = OB R TR, I E AR Ik 5
KM TRROE L 2 B+ A SRR S h, £ 0diZid,
HBILBBEDMBEE P& EN T (1], F 7= JRINI o Jik:
EHlEZ BT, 7 a7 O/, Kt F b BRI kD
KT AR X A [2]. PR AR I D WHRR I 2 b L 2D b5
g STz (3], BEIRIIHRIN7 ORISR #ET. I & ORSH
ZHEH O 8 MBI & W RISy — 7 v — 2V Cllz
TR AT > 720 T OFER. I & - TREN R 5 85T
EEREE L, Tho oz, AFEEISHIEE A&z sk
UM THER S -85 [4] BEMN T2 8001
EGEhTHL., ZOMFULE 53 MINFELEIN %2 [5] 12
RETVETH D,
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1. Endo M, Kawahara R, Goto H, Monji M, Kuwayama T, Kono
T, Iwata H. The Second World Congress in Reproductive
Biology (Cairns, Australia)

Goto H, Iwata H, Takeo S, Nisinosono K, Murakami S,
Monji Y, Kuwayama T. Zygote. 2011 Jul 27: 1-9.

%5 53 MIFLEMIN 2 (THIA T4 Ty 2y 4 —)
RETVE TR, HEXE, RAHE . AHEZE M
AR ZldE A

Goto H, Iwata H, Takeo S, Murakami S, Monji Y, Kuwayama
T. The Second World Congress in Reproductive Biology
(Cairns, Australia)

5 53 MIFLEMIN %2 (THIA 74 v 2Ly &4 —)
RERVE EHEME JIERE, G, TR, Sl
wAL PRSI, WA

AW EE (R &EAR
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P r> —ONIORETERRFIMEEFORE (¢

BEMZ=9 P VICRS Y. BESMHBRREDZOICH Fh
ARFFT A RHEITEIOD 1 DT 28, BREEATEIO FEEII PRI &
WYX D720, RIFICHZBHEREIC X O 5090 HE A
SN E L7z, 7272, 2h 6 OUHIFERED & O HMED Pk
FriZ. ZORBEIEEEF2RHETSZ2LICk58DTIEEL,
PEYNAE & R UAT B O BRI OGS & 2 BIFERIZ & D &
LSRR TYE, o, ThoOBEEMAFEBL T K
2o e MO LS & & TIERZEE2 PR S h
TWEHA, UL, RO 5 VS BEOMSGIRILE S
Z%&. NHFERIE EMEEO RN EER S har > 2K E
IZBWTE, Mg VoS BEoOMBEE L ToRENES %
WAMAL TS gDEELIohET, 22 CTREBIE. B
OMEATE B REEZ T 2R E L. R E R+ 5 2 &1
KRN EREOEEICERLE > &EL £ L,

AR TIE, TFRIMEAREL LAY R — VR (0
FHESRE) & SN 2R 2 4 ERE (PP FERE) . Ih e
HEE CRIALEw) . SEH CRRLeW) ofr ) Lok
Bidl % Heis U, SR 2 L o niiic il 22 1, s
ERFFT AMICHET 2 RAMEL 3., 22T, fthhnfd
Mo E 25720, BMEERFOAIIZIRS 3, flho &M
OFENRBMOE NIRRT 2ER ST SN2 RS D
ESCaN

2T, SAEATE A R U AWK & AEAE S B 4 B &
B A VT, BREATE A R AR & RBLL Ok &
AT E$ 5282k, FENEEREZRET S L
AHREIVET BT R » b2 ELENIEREEET

ELREMED B D F 7,
oI, WM TR O LR L MFN TR O N AR E L

LT, A2 R LA HEBL 7h - VO AICH 54 TR
D5, Al ERERIE RIS 35 TR & R 15 L 20 i
RIZHIB L TR AR EH DAL B EDOWNT 2175 2L T, it
HEEHRBUCEDI EEASNIEREKDIAA T PET

o
ST L |

s 2 4 56

NEBRE EWERY ) ARty 4 =)
MEES (A R)
FRORFIHEA (BRI RS SERR AR LS)

A 2 (BHEKRT)
ZlE AN (B B ERD

Pr> FLOAVDT/LBIREBEFT—IN—ADIEE «({

&4 2y (%4 Raphanus sativus, 77 7 TR &4 3 Vg) &l
KEDHANCREBLENTE ZTEO—DOTH D, &H. M.
BorfE e UTRE SO ERES U L% LTS E M nTE
BRFE SN TE 2, R, KULEREUD 2T, FRRMEE S
HETHE - ML X h, *ﬂﬁ’?#ﬁlﬂiﬁ%%%l:?ﬁ@ét‘fzo 24
VIZESO LT EE S, IRIEREECIRETRE T, OIS
W (1 ~27H) CTIREIZ ih BHE L DR - HEL 8 xé
fliicEE VI BENZREMTH S, #4143 VIFREL, KL T
<m&ﬂ¢tT6#%ﬁW&m%Tﬁéom®W§ﬁ2x—bwi
THET BT, B0 £y F 42— FLIZE AT 2B
WEIZC O, REBOMK - MEMHICIZES REZHENR OGNS,
oz, HHERS CGEW, B Ty v aE) REEkow (A -
M-S dk B W) QXX IETHD, LY HTAWE. E
fm, MR L, EWEN AR e LT EIkED, A7 o
Vs ME, A4 V0T AEIRTHISD TEGL, T — 4 N—
AEWETBHIET, £A4A VDT ) ANROIB A5 &
EHIE LTS,

BITE, RSN ) AT Y & — & B YRR
FZEAT A2 E LT, £A4aVOFBT ) Ly = v 2 %D T
%, RENZRERMTH 2 EHERARD 1744 5% DNA 2 il
ML, A vIstheay bRy - vy —EHTRr
2 (%9500 Mbp) @ 100 5 ORISR 255 2 &2 HIEE LT
V= VAT 05, ZHRESIORCEHY ) ADRGTH B
72, WHINAEHORXLHOEL 2 2EEDOY —7r v — %
WAt bE T, WHBEAE DL EHbES T Xy TIAEEE LN
IZfF5> T, BoNz=r D877 MG, §TI2F /) LR
MARHEATWBMB AN AR, ETLEI THS 04 XF X
FOF 7 LEWRL, BIEFRED VUL 7/ 4 ORRREEO LK.
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LA 3 VISR S BIZ T RORRET S, 7/ AERBP AR S h
T B HtPTER & OMEFET 22 LRI % 1T 5 7 — &4 R — 2 % BUEARH
LTHED., P24 FHhOAMREHEL T3, KifFRIZLD &4
VDY LMEFOSHESEST B Z & T B - RIERT 2Rk
BIZERWED B BNE D AZZTH A I =2 LD 1 FREEN 12
MRS 2 W shs,

SIS N4 k7 B —FR
NHER (EWERT ) ARy 2 —)
W B EWRET ) ARy 2 —)
Rt — (RSB It 22 mT)
THEEZ (ZEEAR—Z -V T by 2T)
e Rl (A WEZEn)

MAHET] GEA W pERhA R
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P> BEEICSIFBY/LAT—IVTORKBERDOHYG «({

B 12, BEFRIAFRE (Acetobacteraceae) I 5 M PEAf 50
WD o —FTaFFN0 7)) 7TORMKTH 5., BERE L, Fige
UMl L% < OBKREFEERZREG L THEH, Tho Dl
FIZE U < Ml LT 2B AR e e LT, M
Az 7o a — LR RERGEAEL 2258, Tho 23V L L
LI & O MBI ATP #4283 %, Z OERRERFA DT
FILF—RFHNC LD, FEIMNCZREOBCAERMBER
T A, ZOBRIEBE—RICBLERE Sbh, e OWELE
PRSI S 2 EBELBRE R >TWS, HTERHICIEENT
8 =, FTabbERMDBEEEOSE % B R & O,
NAENEEE DB L 7o > T, BEMR R 2 BB A pE W72 6
LT3,

BfEfg R AN, BUE, e EEE L 3 8 (Acetobacter J&.  Gluco-
nobacter J&. Gluconacetobacter J&) % &0 28 BMRFAET 5,
NoDEIE. FEANIZIZ NN Y 70 7 5O T - TR &
NTW30, BFRFEFFEOZER L WS WHED -0, —&E
E%ﬁ%b%ﬁtﬁﬂ%ibfhéo4%CM77U7®%‘
3. 16S rRNA B OFEPIM: I L O S ELBI R DNA-DNA fH
FEORRBREREL TfTHo T35, L2 L. EEfBEIZftho 2
TV T LU TREMMNER L0729, 16S rRNA Bl
HOL R L, LB DNA-DNA H[EM: & oI TJe 4 4
U, BUED Gy JAEHE TIIRE BRI e 2 38y A RAE L T, 2D
728, 16S rRNA A TIIHFL NILD L OMRHEE L TRE
ENBr—2RBAELTHY., BEREE O - ST IBE 4
LR EE ZETREENEC TOWED088RTH 5,

Faid, TOMRKE LT, 7 AERISTED O BT Tk
DA % ATz, BAE, BERREICODWTa Yy 7Y — b7/ 40
WHARAFEINTOEDIESBOATH 57280, ZhLStoEIC
DNWTEAREY ) Ly A —DORMRY = v H =12k 5 de
novo sequence 17572, FABEAIZ, 16S rRNA TO K& IRHEL

-
—

-
[

LTWABHEIZH S 6 BOMNI 2 T -7 2 A, wFhégay
T4 2R BITEIE. T AV A ZFIZOWTRIFRAEENSE
b, HNE T 3RS AREE 2 >r 7 AR LN
2o TNHEDF T T M7/ ARHNZ, AT T3 5EDa
V) = N LB EIA 2R 1L EIZOWT, 2 TOET
HHIZREI R T3 Ly a8zt L (83600). 2
N5 % concatenate L 72EHIZDW\T 16S rRNA fid%l & FAED
FIEIT K 2 RN 217 - 7250, BB & 08 < KM U 72 R
SR Oz, DR bootstrap filfld, & TOHIEEIZH T
100 & 25 0. AR OB EMELIERISE N LARE S
7zo 77 LI E D, 16S rRNA FEHIIC J:%-ﬁ%é:ifﬁmﬁ
P T BFENC O TR TH D, Sl 7
J L2 =L TOTFEE, BERE O FE L UORREE LS L
TIEEIZHETH 572, BUFE, S OITHEEESL L, KD
HHZHERE R D 7 7 & L NIL T ORI A 0 T 5, RIS
K B5FZHE BBEROMEMCEE ST, A< N2 T )7
DB X ORMBI I OWT A2 E 2 EEZ T35,

A EEBAE Acetobacter pasteur-
ianus (WOXE WBT—EH
R

FUARE T ARk NSl (BRI BBERIERD)
BNIST GBRVEMRSEES /54 444 T 255

Wi B R LR Y 2 )

R (5, BB (LK)

P> BBOFIS—URERMSEICATINR (¢

WAEMDEFET 2RI, B LEICBWTUASHHENT
Wb, BIFRETIE AN LOEN 6 7 I T — ¥EA RO
Pichia burtonii % /78t U 72, Saccharomyces cerevisiae %13 U 8 &
T55L ORI T I 7 — YRR ELS, ThEa—-FF3
HIZT & FH X D, Saccharomycopsis fibuligera X° Schwannio
myces occidentalis £\ > 72— DR, 037 I5—-¥R
a-TIT—X¥EEETHIELEBHOENTV S, Liﬂbﬁ%lb
B3 7 I 7 —EREGENZOWNTIX, S. fibuligera 1235\ Tl
BEF2A 1 OHE NI THRITHE T, FEALCMIHEh
T\, —Ji, B EFHTDH B Aspergillus oryzae DFEL T 5 T
37X, L AL WEE L ETIASAMHEATED., 5T
LARLTOT 27— ERBIRER S T 5,

P. burtonii X33 % a-7 35—+ (PBA) #7u—=V2
L7z Z A, &R 494 BHE T, S. occidentalis & 60% . A. oryzae
& 47% OMFEMETH 57z, /2, L3 — Z25HTIE PBA #
SWL A, T VT VR YL b — 2T PBA % 43 il
L. E5IZ9 F—2D10% & 2L 3 — ZITER L 22851 %
WT % PBA &5 L 7=, 22T, BEROT I 7 — ¥ RBIHIM
BWHEZBH O AT A2 2HME LT, KRy -2V —
%7z P burtonii DA 7 ABCH| DG 217 - 720

RS hizy — o 20 2HBEJRIC, H e LOBRCE
FBRREFID A — KV H 2 RT A4 MR I E O BS % 5 —
F L7z, Aspergillus &0 a -7 3 7 — ¥ RBUL, EBALHERF T
& % AmyR & I T Td % CreA DEEMITEETDO S 0
E—4—IIEARTEZ L THIE N TWb, L2 L P burlonii
IS HBEE O S OESNEFAE L B o7, Ko T
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Aspergillus B L 13555 =RV H 2K F A4 b IIHITEROIFE
DY E Nz, Pichia BDOH —HKY &2 K5 A4 NPIHIFENZE
H¥2&, v 2 - ¥RBARETSKTTHh 5 SUCL2, 14,
1.5, X5l 2R T Td 5 MIGL % KU MIG2 33k |-
IZAEEL T3, MIGLIZIARE A& LTS, S
cerevisiae IZBWTIEVIL A —E L L FIZA T 5 —VEET DL
BN 4 BI5-§ 5, S. fibuligera 12BN\ Tid a-7 I 7 — X5k
ZTOREE KT 5, P burtonii D/ 41213 SUCL.5,
MIG1, MIG2Z%9 70 % JHL O ELH 25 72 W Z W AFAET %, S.
cerevisiae DI X —X¥, X2 5 —¥EEHREIZ., ZhbDRT
EEDIERTORTPHEEMNT2 2L TRD LD Z A5
MZENTWDB, 514, P. burtonii D7/ LS| % & & 12,
TI7— &0%5ﬁ%%%é%mbtn&%zfné
O

a-

FIN— IV DB E

Pichia burtonii

FwE QOHAEMRREES  RIERERD
AT OSTHEMREAE RIEREERD



NGRC =2 —2Z No. 3

P> EEENTSIHICSII>EAWENDY /LB I
—WEMICSIIZBELYETHREOSEHEE— (¢

BIRED TR ETIE, ARA»SDZ ) —=v 7
LU ZPRTFRR DO i & DX BIRI D & OB 5. A & F M
EE BRMAEMERZ S REL WS, BRIEIWEMOLE
IS B %5 2 AR KOBBEHEKO 720, REMIZIE SN a0
R R & R DR AF A AFAET B0 W TERER IS IR O &R 1FE
. Y7 FIMERICBE T2 GHAmE & 52, @RI
T3 & BTPROIIA & 22 0 HFaDOWREERIZE K> Tnd,
A CEHMBILAKRIRE. MIFEEER SR e Fafo s U0
L (*OH) #4C %728, MUY o3 i 3 A (iR O B BB T
b B, WMBIEPTIREER & L T catalase < 226/ 61T
WA, R TR B MBUE TR A RN ZZ I TS,

AMETIEE T, B FT — 2 2 BRI 2 & MG L.
Wi7zl2 7 LRI EED BT 24T > 720 £ DRER. IF<MER
122 BIRILEEE (hem-catalase, #%FE peroxidase, AhpF-
AhpC (Prx)) @4 V387 IR T ofmsiis s hi, fmitok
SRR RAAAE T CTEE DT SN D RHRFORFRT & 2 27,
[RIGRITHE IS & I SR & B 7 2 SRR B AL o3 R IR A3 53 Al L
TWb, WM T CEET . BB CEFT TRER M
PERESOEDT & 5, Z ORBHITIEAF R & BEUER IS AT S
LM RFERRN L GEN TN D, ZOENITIEINA
B VIS BRNT B 728, MEIZHEAL U 728 i LY o iR
NADH oxidase (Nox)- AhpC (Prx) 23 @ PEBESE R Amhpibacillus
xylanus 12772 7z, NADH oxidase (3. BERIHHZE S L.
X 512 AhpC (Prx) # v /37 L3LE L ORI /HRIZ & 5
L. Rt @i sstE 2R L 7z,

A. xylanus DALY 55 i 3% % NADH oxidase (Nox)-AhpC
(Prx) i, BIFED peroxiredoxin reductase 7 7 3 U —IZJ@ L
TWb, ABERRIIWBRETHEEEROMR, H7 7 IV —12i&

WAL T L LSRR E U CRA & N7z A BEEh Tk
0. PR SR TIAS M LT b, NAZ VN
7 RINMOBRKNET ., @ PEREER 121E AhpF, Nox-AhpC (Prx)
DA, EEB{LY 7 IR & L C. NADH peroxidase (Dolin et
al, 1957) Mn-catalase (/¥ 5. 1983). WX MEA Tz LiFEEME
A RIZ & 5 NADH peroxidase BRI HE T hTnW3b, Ly
L AhpF, Nox-AhpC (Prx) R%&ZR< &, &t , 5. Wik
BT, TR R IS AATE T 2 BERRIE WA S s h -
7zo % ZCHBEFREE T2 RoIs, MEYRMELE 2 V3
HEAL & DBYER % fifthr L 72,

Amphibacillus xylanus EFBEHETE

LHXH LHEMRFE N4+ A =0 22F)
A OSHEMREEE Rk FE)

ANlFER QLHAEYEAER BEERARD

T RER

(Functional Foods Forum, University of Turku, Turku, Finland)
Vet — ORFAEDERE 54 3 A4 = v 2R
JNIGHEHE GRS 5S4 94 =0 2R
PAE— QRHAPIRIAR 5S4 94 =0 28R

} »» Fructophilic LAB D#E(CHDISYE «« {

AR, LT =KD T b= ZEAFRE L LTI
% % fructophilic Lactic Acid Bacteria (fructophilic LAB) @
TR RE XN TB Y, 2D 12 TH D Fructobacillus JEME
IFAERP R LMD fructophilic LAB &3 k&< 824 5M%
BEATHZ MO TS, Zhid, sLa—2%&EE
LB 7L b = 2R AL Vg, BESOEEREUSNO
EHERFABEET D L0 WER, BEEMFIILST
J =L EEER TR EEET S E VI NETH B Y, AEM
W &k D T v R IR 1 AL e iz g ) —
LREET D, FLBHOMN#IC LS4 ) — L OFEEIZ NAD/
NADH DEE(LIIC/ N T~ 2 DMEF;ED 72 12 R s 1 # & R7z L
TWBM, T4 =)L EE L R OARFME SR O FEHHRE
FROBALEICDN T v AMEFHERE A G5 2 L AFE L SNl
T T T SRR &0 RIS OB O R & BET L.
FLIB IR O W 72 IR A HANO Rk 2 85 2 L & L7z,

Fructobacillus J& 5 T8 (F. durionis, F. ficulneus, F. fructosus, F.
pseudoficulneus, F. tropaeoli) D HFEHERRD K 5 7 + 7/ L]
HWRTE L., WD Leuconostoc JEDARFAT 7 £ & DIy / L%
B2 & O Fructobacillus J&DFEEHEEE DR &2 FANRT, 2 DA
B, KEDr / L1F Leuconostoc JE BT $ 5 ~ 7 1 BUFLEE 7 1%
BT 2 BIZTO—EBREL Tz, RIGBIZTOLL I
FHL G & E12) ¥ 2§ 5 KB R D BEIL T (transketolase X°
pyruvate dehydrogenase &) T, X HICZDEE AT —
FLTWBMHREOIE A ATP BEEAIZHIT 2 KIBRIZAEEL
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7o BEREOBHEMO 7 £ F L) VORI S R T,
Leuconostoc JETIZT7 £ F I CoA # L T4/ =L &pEELT
NAD/NADH OBBALEIC/N T ¥ 2 M4 2 IS H & ATP B
A E S BEREPEASRISHIH 2 5 23, Fructobacillus &34 O
BIETOAERFEL Tz,

Fructobacillus JEWR 7L 27 b = 2R L E VR, BBRE W72
A B KA % FIH LT NAD/NADH OFEALHETE/ N T v Z % HEF5$
70D HMREBIZTERETSZ27 7 2RI OHNIZEZ
4. mannitol-2-dehydrogenase, lactate dehydrogenase, NADH
oxidase D HBIET #RIF L Tz, 2N 5 1d Leuconostoc J& &
FIRRIZER T L Tz,

LLEDr 7 A K 0. Fructobacillus J& O BEEHIA D ~
TURERIFLER L D & ATP 23R EE T 28 e 4 -
T# . NAD/NADH DOEALEIC/ N T v ZMEFHI RS O K1
RTENCH B2 Z ENME L A5z, ZTHIET LY b=
ENEELERBRENMEL TR EELI NS, /2, 2O
R IR B BE DHERFIZ K % & D Cld e < AL D T iz
DIBHED OB TFHRIELZMRTH D EE L LN,
KEBD T 7 LEHTIC & D FLBER OFBAFED 72D DR & LT
OB E2 P E»rbFRWEShz L Bbh b,

Y A. Endo et al, Syst. Appl. Microbiol., 32, 593-600 (2009)

2 A. Endo, Jpn. J. Lactic Acid Bact., 22, 87-92 (2011)
RS OSHAEYRPESE YIS LR
A GSFHAERREE  WRRTE)
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P> EXVULRIF D7 IVIVEHEICHEDS

BE_EHESID ABA > J FIVEEROE(L % ##E <

MYIOBIEI A P L ZABEIZBWTT 7YY Vg (ABA) 135
flay s gy ZOHEESPHE AR, LU b L 2 BE#ER
FHRBMENC B D ZEEALRLE Y TH S, MO ABA IBE
1%, ABA %' PYL/PCAR ZBERITHEAT 5 Z & TH®W &7
T7 A4 vFF—+ [SnRK2] 2EMLT 5 Z L ThthEch b,
WL X M7z SnRK2 1%, ABA #5585 T O R BRI b
% bZIP KT %213 U . LR MlaNFASKN - EE T 5,
ZDZ LH 5 SnRK2 13 ABA BHUZED [ 7KF] & LT
BELTWBEZELONTWEA, ZOWEMLX 1= 41200
TEARAEEN L, AT, BIaTF2 =7 T4 V7 HH
BTHO., &7 LENPRETLTOWEEF LT TSH 5
FEEHE XY ) H 1 T (Physcomitrella patens) 1231 >T SnRK2
DWEVEALIZRIED B 5 ABA JREZMEZE SRR ART D7 L @7
AWML T, SnRK2 WHHALIZBED AN T #FE$ 5 2 & #0F
ROEME LTS,

BE k. SnRK2 O 3f Pk &, ABA AL T T & ol 48 [X 1
PP2C B HEBEL &6 < %5 Z ¢, HIZZ0HAY VL AEE
ENTHIBEZEZONTE, L2rL, WHLIZKS e XY
VAT PP2C DA v 777 MEDOERTIZE D, SnRK2
DWEMALIZIE PP2C DA D KO WEALIKF 2R MEHTH 5 Z &
M RB I NIz, —F, AV H 32T ART #RiZ D
PNZid e L ABA JERRZ MR AR 4 Rk E U TH
Bt X N7z, VL. AR7 #RTIX SnRK2 D EMEALAEIEN R L T
WBZERWErERD, TOERMKS SnRK2 O HELIZE
D BEHRA ISR EFEOREME S RN T & 2RI & h iz,
AR7 BROZEFE T 25725 Z &1k, ABAIBEOWIA T 0
Y2 ARG L ETEDLD TEETHIEEZONDIH. K
DYy EVTIZEKBRY Y aFra—=v Rk XY
VHXTr TR, 7oy = vy vy K BBIET OB

VIFIEREEFORER (¢

PEMTHDEH L LN,

DEDZ Ens, KR TIE ARTERKKO Y 7 20— v
2R L, T =A== LOWER e XY ) G XTI s ) L
Bigl & bt U, BREFTZWE L 21255, BRRICEEL 20
spontaneous XA LD ERM T I 2720, A1 ET S
AV HxTrvA a7 —EH0T, #BETFRBEL LI
B AL N4 — v EflAGDbE ST ET, BRERKEOFIER
THEEERA D,

ERBRRT AL

(=0
L ° L™
.:a ¢ o -~ faF
= Bef e
gﬁﬁﬁ
:' __M 7'(;_; FLIE S 1o
B ’ = monavERm
EXVUHRITOEER
WHPE— (RHAERREAR N4 94 =0 2R

(EREFN T INC e b N T s 20 D)

P> UBEOREFEGEFERD ({

TESEE TR X T 57-0I10@< BIFEIEF2H 5 Z Lo
WAL M 57z, Tk EAEXTIEAL, A 4R
5 fERT Uy RS S T 23580 Uy RN & die4
50N DT, HEILOMETEZRDDO-DICHER XL
ShhTnb, ZOKKEIY —F 24 VWIS 2308
7 2 FIAEETH 5. ZhEEELT 2 Z L3O %
MNEDLI T, RIAVIZEHEERDZLANT br—LE ) RY
Tx /) = IURFIZZTOBMEDR DB I L 0 h 572, ZOBEET
IZOWTIRADALEST XA X3,V 39 Y g v T gl iRk
K LRTOMEA TV B EFILEBAEY TR A EA .,
ERKIDDOFE L L THREAERKDO L 2 My 2 VISV BEBENH
3,

LIZAT, FILTF—AR—ZATHBT L. MIFHCEZD
REVTSRR—OND, 22T, AL Ebh 3L
CHMEO Xv, ABFEIZOWTAB L, LY —F a4V
FETTBELET D, Z OB TIIFLBEFE O ¥/ 4 3L 5
LTWBDTHA D Hh, Felalkm iz Gy ciE ki
ELTOBDTHAd M, EIZZhAEZIED XS L4
h 72,

FLERTA DT, Lactobacillus casei A & EA =D, F— X »
SEHE /2 ATCC HE¥ERRICINA C. RRKaVv oY 3 Y OHiD
TEIVE DItk AR 2 MET TE 2256 Th 5.
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BIYEFLIB A I NBRBE CIRFE S N TV B A D IR, ¥ 5
WK DR IZRE A P THEA SN RKED LS 2N E
ENhd, ILBEPHENTHETZ 20 E 5 &2 KEAT 2 IHTTR
ANOMNPEZEIERTHAS & YRR E 2 O, BN T &
120 VAR b= VTR ARLELT % SMfE2 EAD, ¥ —
FaA VHEATH S 25 IV TRIAEES 2 EMifER T 5 7=,
Z 2T, Bt LD RO 2 2 A E Lick Z A,
)L A D1 ERREDEND 572, ThThn Y —F 2
A VAR SEETERAEL T, —DORYHREIZIE
Lactobacillus casei T D % — F 2 4 » IZH0 A2 T. Lactobacillus
rhamnosus BID K Ea F BRI E 7z, 22T, ZThsOKD
Y—F 24 VKETSDDNA %21 —=>2 L TDNA 5|
EHEEL7ZEZ A, casei TIE Y — Ny 2 F— 2 L 99% D
[FIMEZE R U 7225, rhamnosus T 78% TH . ZH HITIEA»
SHEREE TIRAF SN TV BIEMEH LD 2 F D VRS IRAE &
Nz, FEKIGR & TR A 2 VS0 BEEREL, Z
NEGHL 72, BIERRMIEZED TED., A —F 214V
LRIBDIE T £ F LG AR T Z & AR LTS,

Y —F A VOMEFIIME T E LT 20h, Zhidd
YAROEFTFEIZFOBRE LB OV TOME LS HRT
b0, BRETONAFT 4 2 ZERAETE7200MIZE %55
LELTNS,
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FoRk
6th Asian Conference on Lactic Acid Bacteria (2011,
Sapporo, Japan) Hotaka Atarashi, Syuki Fujimura, Naoto

1.

Tanaka, Sanae Okada, Junichi Nakagawa. Effect of resvera-

trol on the cholate-tolerance of lactic acid bacteria.
. International Genome Research Symposium (2012, Tokyo,
Japan) Junichi Nakagawa, Hotaka Atarashi, Yuya Yoshida,
Syuki Fujimura, Naoto Tanaka, Sanae Okada. Identification
and molecular cloning of sirtuin homolog of the lactic acid
bacteria isolated from fermented milk and plant.
HARZ A2 ke (2012, 4&R) Bt FEE. ERRE.
FHrb AL RIS, SR —  FLEER O 3 — L ERRMEA
O resveratrol DR, KUV —F 2 4 VKT T Z O

HI— CEMPERE AR TR ERl
o R CEWRESE AR Bh AR
RS GO HAEREEES s AR
e A OGS HZERFAEE R RTE)

P> HEBBEEFINETIELEND
FRESHENMEEOME <« ¢

YO BRI T dH 2 W RERNE. ZoRMs iz b
59, v M EESUESEYICE TCIWEMICHET 54 < DHEA
1 EMRRED IR 2 (14 L Tl 0, £ 7231 285 SR
THEHHETEBHHE b > T MERTHEITH D A
RICHTE2ETLAEME LTEREEHZRZLTE, M
ATZ ZHEAERM, BERAO T TIRYNC AT 7 AR DM e
XNFEME LT, &7 7 AL NLDOWEDORBIZ T 556
BERZLTE,

AT EERE 2 MPRHC . BERAMNC 351 2 8 {E T DR
RSB BT 21T > TR D, ROEOMRE LT, Yetafk
Res K+ HMGB # ¥ S /BE 7 7 3 Y —® 12 Hmol (High
mobility group 1) & VISZER, VARV — L& VIS0 EHEIET
HoTFaE—4— EiZBWT, X7 LY — 2o & Pl s
IZHEA L, MFITHRENZMRIZ RNA R X 5 —F T & Z0D
HAEBR T (TFIOA, B. D, E. F. H) » 6 & % 5.5
TEHT A1 (PIC ; pre-initiation complex) DK ZEL Z &
EW S 2L (X)), — M2 PIC O JF KA .
TATA Ry 7 2 EfFE N3 7 70 E — & —filhl & Fokdx
BHRHFPRHT I EICEDREENDIEEZEL LN TS,
EEZIZ L DT E— 2 — I BEWTREI N7 U E—
A2 —FHIBRONS>TELS, ZThoDTaE—4—-BEDK
I A TRHREMICEH I NS IOV TREARALENEL L
W, KA DOIFRIE. 7D &S B RHOEEE RGN O — 5 4 1A
EMILERDEEZTND,

Sz, O Y —2 T v % — % 7z ChIP-seq fi#fi I
&% Hmol, X2 v+ —24, RUPIC DAY/ 4 LOIEE K
WAPEOPE, RO@OQEEFNTFEICK S FiLoaici
59 2O FORE (PIC JEHANLE IZ R A Z 5 2 5R% 5t
RO HLEE L 2 DFEKEETFORIE), O 207 7'a—F %k
ISR AEZED T PETH S, Zho6DT7Ta—FIZENT

21

3. LRIy — s 2y —FHO R -2
DEMiNER A REER-FT I LFHINRSEEHL ThIC
Ko TVARY =22 VRO BEBIATRE VS RS W7z B{A 1
BOTHROWE N7z PIC B ERE DA, b %< O
BEFTEWREMIZHVSh TS A ERAETE 3 &L
12, D &S BHHAD TV LT ORI TRIER I Z
ERFTE 5,

B IS S ERAEWIZ T 5 Hmol DALY 1 Z13H] 5
MUl 5 TR WA, 20K D iR RIAGNLE O P E DA
. B TR EEESEMII BN T AL Z T EN
IZHAEL TN B3 DEHE LTS,

chromatin remodeling
activator

+1 nucleosome

L IR | Core|

Ahmol

U
Hmo1 binding

PIC-assembly region

wild- .
Hmo1 ¢ Nucleosome Nucleosome
binding site  binding site PICfssembly region binding site
P T

nucleosome free

Hmo1l and the +1 nucleosome promote PIC assembly at the core promoter
by determine the the 5'- and 3'-border, respectively, of the PIC assembly zone.
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dependent and asynchronous replication of cyanobacterial multi-copy chromosomes. Molecular Microbi-
ology (2012) in press

Kobayashi H, Sakurai T, Sato S, Nakabayashi K, Hata K, Kono T. Imprinted DNA methylation
reprogramming during early mouse embryogenesis at the Gprl-Zdbf2 locus is linked to long cis-intergenic
transcription. FEBS Letters (2012) in press

Kobayashi H, Sakurai T, Imai M, Takahashi N, Fukuda A, Yayoi O, Sato S, Nakabayashi K, Hata
K, Sotomaru Y, Suzuki Y, Kono T. Contribution of intragenic DNA methylation in mouse gametic DNA
methylomes to establish oocyte-specific heritable marks. PLoS Genet. 8:61002440 (2012)

Kanesaki Y, Shiwa Y, Tajima N, Suzuki M, Watanabe S, Sato N, Ikeuchi M, Yoshikawa H.

Identification of substrain-specific mutations by massively parallel whole-genome resequencing of Synecho-
cystis sp. PCC 6803. DNA Research 19: 67-79 (2012)

Yee LM, Matsumoto T, Yano K, Matsuoka S, Sadaie Y, Yoshikawa H, Asai K. The genome of Bacillus
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ONE 6:€26043 (2011)

Tajima N, Sato S, Maruyama F, Kaneko T, Sasaki NV, Kurokawa K, Ohta H, Kanesaki Y,
Yoshikawa H, Tabata S, Ikeuchi M, and Sato N. Genomic structure of the cyanobacterium Synecho-
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0¥, EIF—FETOREK
201243 A 27 H~ 30 H
BAZEEZSE 115 BAS &HE
P
WHTT ) LR B AFNEO L — . AEEHS [[Hiala R E L B0REE2 X2 507
BEIA BRI EORR] Bz mFE T DL 2 RETROLAEL 4 v 3]

NS
TRy = v — 2SRy X507 ) AET. VR Y YL [BENA T34 2 ZW%D
7 7 FEE B

201243 A 22 H~ 26 H
HABE(L®S =H
s, 0 ) Sk B EHEE, Reok#
BREWFOR LT [V 7 J73FI A1 5] OF 7 LR, VRO Y L [ L& TES ¢
7 LZE IR S D»? |
VR OER RN B W (GBS O, JENES, B = SIS
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B LOERRM [REOEETSEAE] B0 57 7 474 FHERZT LN
FEA i, 5118
Wi IZIT 57 2 A9 4 F 8GRI s AT
sl g, BARRR, FroBd, @ZEER, LRAM, BRFEE
BIEERIEN 77 2 3 F pCARL L7 i8I A1 D FE L & i 4 5 [K 1 D iy
SRR, BEE #, SAERHEE, BAEN, HIEL, e, Ml EEEE, RAR, B
D75
7T Z 3 F OB &R S HTHBLEIR K O BEER.
Yee Lii Mien, ¥ 0, H&&7, Ml &, BHAG2, BRI, FHNE, FE 6, 4 3
hAjEAER, IRAR, BHFEE
N 2 RIS 1R OO BREGVG SN B oy fRRE O ST & 3 I BB R 1 O HRR
20123 H16 H~18 H
AAREMEIRSS TH
EORREE], AR, ANEILACE, MBS % haEt, MEE, SIS ERaEA, BREE,
AR
ChIP-seq fR#TIC L 24 XA DY T ARV T 7 4 b7 L &2 VAR Z Gl $ % bZIP Bl G K 1
OsTGAP1 OFEREIZ T DIFIE.
AR, EOREGE], PP, RARE, SIS ERET, M R, IRBELA, MR, B
Fh, IARA
A F OIREEYUEFRBIZBE G- 2 5. K 1 OsWRKY53 ORI E(E T DERER
20123 H13H~14H
FARFERERIT—E 42—V R L HE
A R
WY — 7 v 2FHiNZ & B 5 vy 7 AR OBUR & R,
201243 H10 H~12 H
FE6RBAYT / LEYFSE RE
L
V= VARV A —ORBRERE ~MWEMT ) LB PO~ Y URI Y ARLETITSRILT 4 R
By vay [RBEOWEMY 7 LRy — 7 V4 —]
SRR, BEE #, SERHE, BAEN, HIEL, teT, Ml EEEE, (RAR, B
D750
77 A 3 FOBAM & BT 2 Gk D FE .
el ke, AP B, HEEEE, SR D, VL R, (REER, WNEZ, SIS
Whole-genome resequencing of Synechocystis sp. PCC 6803 substrains by massively parallel sequencer.
AP BT S 5, YR, N, SIE
AT AEIZ BT 57 ) 574 FEERZ XS PV
201241 H 21 H
“Genome Research: Current Challenges and Future Directions” International Symposium of
NODAI Genome Research Center Tokyo
Kanesaki Y, Shiwa Y, Tajima N, Suzuki M, Watanabe S, Sato N, Ikeuchi M, Yoshikawa H.

Identification of substrain-specific mutations by massively parallel whole-genome resequencing of the

cyanobacterium, Synechocystis sp. PCC 6803.
Kanesaki Y, Shiwa Y, Suzuki M, Watanabe S, Yoshikawa H.
Resequencing analysis of the laboratory strains of the cyanobacterium, Synechococcus elongatus PCC
7942.
Matsumoto T, Yoshikawa H.

Genome-wide analysis of transcription start sites in Bacillus subtilis.
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Arai-Kichise Y, Shibata-Hatta M, Shiwa Y, Ebana K, Yoshida S, Yamasaki M, Yoshikawa H, Yano M,
Wakasa K.

Identification and utilization of genome-wide DNA polymorphisms in rice cultivar for sake-brewering.
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Genome Research with Big Data
~ How can we make “data-driven scientific discovery” possible? ~

Takashi Gojobori
Center for Information Biology and DNA Data Bank of Japan (DDBJ), National
Institute of Genetics, Mishima, Japan

The Next-Generation Sequencers (NGS) has produced
enormous amount of nucleotide sequence data in the genome
research and its related research fields. The amount of data is so
huge that scientists cannot handle it in a proper way. This is called
a problem of “Big Data.” According to the late Jim Gray who
used to be a prominent database researcher in Microsoft, we have
been confronted by the fourth paradigm “Data-driven scientific
discovery.” Jim Gray had claimed that when the first paradigm
was the “experiments”, the second and third paradigms were the
“theory” and “simulation,” respectively. It is no doubt that
genome research is currently under the fourth paradigm and its
scientific success relies heavily upon how we can make
significant discovery from the Big Data. One of the answers is
obviously the database construction. Thus, | would discuss the
role of the database in the genome research, taking our
experiences as an example. Moreover, the NGS has changed not
only the paradigm of genome research but also the perspective of
our society. For example, the personalized medicine on the
basis of genomic information has become almost realistic.
Moreover, the so-called meta-genomics will provide us with
environmental monitoring of the marine, the revolutionary
approach of intelligent agriculture, and prompt detection of
emerging and reemerging viruses and bacteria in the air. In this
situation, we should be able to make a proposal of the vision of
our future society focusing upon the genome and its related
information in particular. Thus, | would like to call it as the
“Genome Information-oriented Society (g-Society).”

Challenges and Opportunities in the Application
of Next Generation Sequencing Technology

W. Richard McCombie
Cold Spring Harbor Laboratory, Cold Spring Harbor, New York

The rapidly increasing capabilities of next-generation
sequencing have led to revolutionary changes in modern biology.
This is particularly true in the fields of genetics; both in humans
and plant systems. The challenges that one faces in using this
technology fall into two large categories. The first of these is how
to use the technology to most effectively identify and characterize
genetic variation in a way that can be correlated with biological
phenotype. The second challenge is using the next-gen
sequencing technology to carry out the de novo assembly of
complex genomes. Both of these challenges are common to both
plant and animal researchers, although in different research
contexts. | will discuss how our group is using this technology to
approach both of these challenges. 1 will discuss understanding
how genetic variation affects phenotype studies in the context of
studies of the genetics of major psychiatric disorders. For de novo
assembly | will describe our work on sequencing of plant
genomes with next gen technology and approaches both in the lab
and computationally to generate higher quality genome
assemblies from next-gen data.
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New Approaches to Drive Discovery in Bovine
Genomics

Yoshikazu Sugimoto, Takashi Hirano
Shirakawa Institute of Animal Genetics

In our beef industry, renal tubular dysplasia was a serious
problem in 1990s, because most of elite sires apparently harbored
the causative mutation. We started genetic analysis of the disorder
in 1995, and identified a deletion mutation in novel claudin-16
gene in 1999 by the help of lucks; the deletion spanned 37 kb at 7
kb from the most linked microsatellite marker.

At an intermediate stage, we mapped forelimb-girdle
muscular anomaly on BTA 26 with microsatellites in 2007,
detected 1,700 SNP candidates by re-sequencing two sires in
2010, and identified one deleterious SNP causing nonsense
mutation in 2011.

Last February we mapped weak calf syndrome with the
bovine 50K SNP beadchip (Illumina) and identified a deleterious
mutation with newly developed exome sequencing technology
(NimbleGen) last October. Encouraged by this finding, we have
applied this strategy to other genetic disorders. Now 3,000 DNA
from calves stillborn or died in 20-days old are at hand. Stillbirth
with unknown reasons is the most abundant incidence. In near
future exome sequencing in conjunction with family-based
phenotypes will partly reduce the incidence.

Evolution of Avian Genomes

David W. Burt
The Roslin Institute and Royal (Dick) School of Veterinary Studies, University of
Edinburgh, UK

Our knowledge of avian genomes has increased rapidly over
the past few years, culminating in the publication of the chicken
genome in 2004, a milestone in avian genetics and evolutionary
biology. This was followed by the Zebrafinch genome a model for
studies in neurobiology. Recent advances in sequencing
technology now make it possible to produce draft sequences of
any vertebrate genome. This year, we have seen the completion of
the genome sequences of the turkey and mallard, and soon other
birds will join this list. I will review some of the insights and new
directions in avian biological research these new genome
resources enable. Comparative analysis of avian genomes reveal
the history of genome reorganization, the structure of genes, the
diversity of protein coding genes, the nature of gene regulatory
regions, etc. These genome sequences promise to be valuable
resources for ecological and evolutionary studies of other bird
species — in this new genome era.

The sleeping chironomid genome project toward
understanding molecular context underlying the
extreme desiccation tolerance, anhydrobiosis

Takahiro Kikawada, Oleg Gusev, Richard Cornette and Takashi Okuda
National Institute of Agrobiological Sciences

To cope with drought stress, organisms have evolved several
strategies for surviving. Anhydrobiosis is one of the most extreme
strategies. Just after water addition, anhydrobiotic organisms can
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revive from complete desiccation. Larvae of the sleeping
chironomid, Polypedilum vanderplanki, inhabiting semiarid area
in Africa are a representative example. Thus far, although genes
and molecules involved in anhydrobiosis in the sleeping
chironomid have been isolated and characterized, these studies
fall short of complete understanding of the molecular context.

To comprehend the molecular mechanisms underlying
anhydrobiosis in the chironomid, we started omics research, such
as genomics, transcriptomics, proteomics and metabolomics. At
this time, 1.4 Gb of the genome sequence was determined by 454
next generation sequencer, indicating that estimated coverage
equaled to 14-fold of the genome size of P. vanderplanki (100
Mb). The obtained sequence was assembled into contigs having
an N50 length of 6.1 kb using the Newbler Assembler software.
Total length of the contigs reached to 113 Mb, and the largest
contig was 71 kb. To fill gaps among the contigs, we planed to
exploit another next generation sequencer, such as Illumina
Genome Analyzer. Transcriptome analysis is also ongoing. We
have already established EST database for the desiccating larvae,
and have developed the database for the rehydrating larvae.

Our gene expression studies showed that larvae ability of
successfully recovers after anhydrobiosis is directly linked to
overexpression of defensive genes, such as antioxidants, heat
shock proteins and DNA reparation enzymes upon desiccation.
Having a relatively small genome size and typical for insects total
genes number, the sleeping chironomid is characterized by
significant expansion in homologous and obviously paralogous
copies of defensive genes, such as major antioxidants of
thioredoxin-based cycle, heat shock proteins and protein-
reparation methyltransferases. Furthermore, we have observed
clear differences in expression patterns of the paralogs in relation
to anhydrobiosis. Such differentiation in expression suggests an
existence of “dehydration-specific” set of protective genes in this
unique species of insect.

Current trends in identification of human disease gene
variants

Aarno Palotie M.D., Ph.D., Professor

The Wellcome Trust Sanger Institute, Cambridge, UK

The Finnish Institute for Molecular Medicine (FIMM) University of Helsinki,
Finland

Recent technological advances have boosted the
identification of genome regions associated with human diseases.
More than 1500 Genome wide association studies (GWAs) have
been published covering more than 200 human traits. The GA
strategy uses tools that genotype a standard set of variants that are
common in the population. This strategy has been especially
successful in metabolic and immune mediated traits. The progress
has been slower in neurodevelopmental traits, but recently also
this field has progressed providing some fundamental new insight
in neurological and severe mental diseases, such as schizophrenia
and bipolar disease. ~While GWA is effective to identify
genomic regions that are common in the population and have a
low effect size, they explain only a modest amount of the
heritability of each trait. Thus it has been hypothesized is that a
large number of low frequency (population frequency <5%) and
rare variants contribute to the disease susceptibility of common
traits. The decrease of the sequencing cost has enabled to design
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experiments that would identify low frequency and rare variants
associated to human diseases. Just as the HapMap project
provided a scaffold and fundament for GWA studies, the
international 1000 genomes project (www.1000genomes.org)
aims to provide a similar scaffold for rare and low frequency
variant studies. This project aims to sequence the whole genome
and catalogue variants of 2500 individuals from different
ethnicities.

A number of large scale sequencing studies that aim to
identify low frequency and rare variants associated with common
traits are in progress. One example is the Wellcome Trust funded
UK10K project that aims to sequence 10 000 individuals from
UK, 4000 whole genomes from two population cohorts (UKtwins
and ALSPAC) and 6000 exomes from three disease groups (2000
extreme obesity, 2000 from 10 rare congenital traits and 3000
autism or schizophrenia cases). The aim is to provide a variant
catalogue of the British population and to identify low frequency
variants associated with extreme traits.

Population isolates provide a special opportunity to study the
contribution of low frequency and rare variants in human ftraits.
The enrichment of rare, Mendelian, mostly recessive diseases in
population isolates is well documented and widely studied. The
unique population of Finland is one of the prime examples of long
lasting isolation and multiple population bottle necks resulting in
the enrichment of some 36, mostly recessive, diseases that are
extremely rare in other Caucasian populations. The new
opportunities for large scale sequencing have stimulated
investigators around the world to focus on identification of low
frequency variants enriched in the Finnish population. This
collaborative sequencing project SISu (Sequencing Initiative
Suomi (Suomi is the name of the country in Finnish) combines
the effort of the Broad Institute, University of Michigan, UCLA,
University of Oxford, University of Lund, Wellcome Trust Sanger
Institute, Finnish Institute of Molecular Medicine (FIMM) and
The National Institute for Health and Welfare, Finland. By mid
2012 we estimate to have the sequence of about 8000 Finns. This
provides a scaffold that should provide more targeted sequencing
opportunities for trait association studies using samples in the
Finnish National Biobank that houses DNA from 200 000 Finns,
representing about 4% of the population.

Epigenomic approaches to understanding DNA
methylation establishment in mice

Sébastien A. Smallwood®, Shin-ichi Tomizawa', Felix Krueger?, Nico
Ruf', Claire Dawson', Natasha Carli*, Shun Sato®, Kenichiro Hata®, Simon

R. Andrews?, Gavin Kelsey"*

Epigenetics Programme and Bioinformatics Group, The Babraham Institute,
Cambridge, UK

®National Research Institute for Child Health and Development, Tokyo, Japan
“Centre for Trophoblast Research, University of Cambridge, Cambridge, UK

The mechanisms by which DNA methylation is established
in mammalian cells are still poorly understood. Imprinted genes
are an important model, as they are methylated in a
gamete-specific manner and because in the female germline de
novo methylation occurs in non-dividing cells arrested in meiosis.
We are investigating why germline differentially methylated
regions (gDMRs) of imprinted genes become methylated,
whereas the great majority of CpG islands (CGIs) remain



unmethylated. We have shown, using the imprinted Gnas locus,
that transcription through gDMRs is required for their
methylation in oocytes’. We hypothesise that transcription
remodels chromatin at gDMRs to histone modifications
permissive to the DNMT3a:DNMT3L methylation complex?; for
example, transcription may deposit the permissive modification
H3K36me3. We are testing whether a similar requirement applies
at all maternally methylated gDMRs and whether the same
principles also govern methylation of other CGls in germ cells. A
particular challenge in studying methylation in oocytes is the
limitation on the number of cells that can be obtained, particularly
for genome-wide epigenetic analyses. We are optimizing
techniques to profile CGI methylation, transcription and histone
modifications in mouse fetal germ cells and oocytes. Consistent
with our model, mMRNA-Seq analysis of growing oocytes at the
onset of de novo methylation reveals that gDMRs at all
maternally imprinted loci coincide with inactive promoters within
active transcription units. Using reduced representation bisulphite
sequencing (RRBS), an effective method for providing single
base-pair resolution of methylation at CGls, we identified >1000
CGlIs methylated in mature oocytes3. These CGls depend on
Dnmt3a and Dnmt3L for methylation, revealing a general role for
Dnmt3L beyond imprinting. Methylated CGIs are not
discriminating by sequence features, indicating that non-sequence
based properties primarily determine their methylation. Instead,
methylated CGls are preferentially located in active transcription
units and depleted in H3K4me3, supporting a general
transcription-dependent mechanism of methylation**

1. Chotalia et al. (2009) Transcription is required for establishment of germline
methylation marks at imprinted genes. Genes & Dev. 23:105-117.

2. Smallwood and Kelsey, De novo DNA methylation: a germ cell perspective.
Trends Genet. (in press).

3. Smallwood et al. (2011) Dynamic CpG island methylation landscape in oocytes
and preimplantation embryos. Nat. Genet. 43:811- 814.

Evolutionary genome dynamics revealed by microbial
genome comparison

Ichizo Kobayashi
University of Tokyo, Japan

Innovation in genome decoding now allows comparison of
many closely-related genomes within a species, which reveals
dynamics in genome evolution. Helicobacter pylori infect half
the human population since childhood and causes gastritis, ulcers
and stomach cancer. Their genomes rapidly evolve and show
wide geographical divergence. We used newly developed
comparative methods to follow the evolution of East Asian H.
pylori genomes using complete genome sequences of Japanese,
Korean, Amerind, European, and West African strains.

A phylogenetic tree of concatenated core genes supported
divergence of the East Asian lineage from the European lineage
ancestor, and then from the Amerind lineage ancestor. The East
Asian strains appear to differ greatly from the European strains in
host-interaction, cell surface, redox reactions, genome/proteome
maintenance, and epigenetics.

Phylogenetic profiling revealed difference in the repertoire
of outer membrane proteins. Their sequence comparison led to
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discovery of birth and death of genes through DNA duplication
associated with inversion (DDAI), in which duplication of a DNA
part in a locus to a new locus in inverse orientation is
accompanied by inversion between the two loci. This represents a
novel mechanism of genome evolution.

Sequence comparison of DNA sequence recognition subunit
of a restriction-modification system led to discovery of domain
movement (DoMo), movement of an amino-acid sequence
between different domains of a protein, which is mediated by
recombination at DNA sequences flanking the domain sequences.
This represents a novel mechanism of protein diversification. It
may switch recognition sequence of DNA methyltransferases and
diversify DNA methylation pattern of a genome. Such epigenome
diversification, in turn, may lead to diversification in genome-
wide gene expression and adaptive evolution.

Domain 1 Domain 2
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Figure 1. DNA Duplication Figure 2A. Domain Movement

Associated with Inversion (DDAI) within a protein gene (DoMo)
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Figure 2B. Specificity subunit of a restriction-modification

1. Kawai, Furuta, Yahara, Tsuru, Oshima, Handa, Takahashi, Yoshida, Azuma,
Hattori, Uchiyama, Kobayashi. BMC Microbiology, 11:104 (2011).

2. Furuta#, Kawai#, Yahara, Takahashi, Handa, Tsuru, Oshima, Yoshida, Azuma,
Hattori, Uchiyama, Kobayashi. PNAS, 108: 1501-1506 (2011) (#: Equal
contribution).

3. Furuta, Kawai, Uchiyama, Kobayashi. PLoS ONE, 6: e18819 (2011).
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MicroRNAs as Master Regulators of the Plant NB-LRR
Defense Gene Family via the Production of Phased,
Trans-acting SiRNAs

Blake C. Meyers', Jixian Zhai', Dong-Hoon Jeong*, Emanuele De Paoli’,
Sunhee Park®, Benjamin D. Rosen?, Yupeng Li°, Alvaro J. Gonzalez, Zhe
Yan®*, Sherry L. Kitto', Michael A. Grusak®, Scott A. Jackson®, Gary

Stacey*, Douglas R. Cook?, Pamela J. Green®, Janine Sherrier’

*Department of Plant & Soil Sciences, University of Delaware, USA

Department of Plant Pathology, University of California, Davis, USA

3Institute for Plant Breeding, Genetics and Genomics, University of Georgia, USA
“Department of Plant Microbiology and Pathology, University of Missouri, USA
SUSDA-ARS Children's Nutrition Research Center, Baylor College of Medicine,
USA

Legumes and many non-leguminous plants enter symbiotic
interactions with microbes, and it’s poorly understood how host
plants respond to promote beneficial, symbiotic microbial
interactions while suppressing those deleterious or pathogenic.
Trans-acting siRNAs (tasiRNAs) negatively regulate target
transcripts and are characterized by SiRNAs spaced in
21-nucleotide “phased” intervals, a pattern formed by
DICER-LIKE 4 (DCL4) processing. A search for phased siRNAs
found at least 114 Medicago loci, the majority of which were
defense-related NB-LRR-encoding genes. We identified three
highly abundant 22-nt miRNA families that target conserved
domains in these NB-LRRs and trigger the production of
trans-acting siRNAs. High levels of small RNAs were matched to
over 60% of all ~540 encoded Medicago NB-LRRs; in potato, a
model for mycorrhizal interactions, phased siRNAs were also
produced from NB-LRRs. DCL2 and SGS3 transcripts were also
cleaved by these 22-nt miRNAs, generating phasiRNAs,
suggesting synchronization between silencing and pathogen
defense pathways. In addition, a second example of “two-hit”
phasiRNA processing was identified, utilizing miR156-miR172
sites. Our data reveal complex tasiRNA-based regulation of
NB-LRR that potentially evolved to facilitate symbiotic
interactions, and demonstrate miRNAs as master regulators of a
large gene family, a new paradigm for miRNA function.

A genome-wide transcriptional analysis by mRNA-Seq
of Pi-stressed rice seedlings

Youko Oono*, Yoshihiro Kawahara®, Hiroyuki Kanamori*, Hiroshi
Mizuno', Harumi Yamagata®, Mayu Yamamoto®, Satomi Hosokawa®,
Hiroshi Ikawa?, Jianzhong Wu?, Takeshi Itoh! and Takashi Matsumoto**
!National Institute of Agrobiological Sciences (NIAS)

’Institute of the Society for Techno-innovation of Agriculture, Fotrestry and
Fisheries

Phosphorus (P) is a component of key cellular molecules
such as nucleic acids, proteins, phospholipids, phytic acid, and
ATP in plants. However, P is the most dilute and the least mobile
in soil among the major nutrients necessary for plant growth;
hence it is often a limiting factor for crop yield. Pi starvation
during farming is alleviated by the massive application of
fertilizers. However, continuous usage of phosphate fertilizers
may have a negative impact on the environment as the rock
phosphate in the world is now in short supply and maybe depleted
within the next century. On the other hand, massive Pi

fertilization is also known to inhibit plant growth and productivity.
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Plants have developed several morphological and physiological
strategies to adapt to phosphate (Pi) starvation (—P) or Pi
over-abundant (++P). The molecular mechanisms by which plants
respond to changes in the nutritional Pi concentration are complex
but of great importance and could be useful in developing
strategies for elucidating the gene networks involved in plant
response to various kinds of abiotic stress. We therefore used the
massive parallel sequencing technology by mRNA-Seq to
elucidate the rice transcriptome under stress due to —P and ++P in
order to provide a comprehensive overview of the primary
molecular events resulting from phosphate stress.

Fifty-three million reads obtained from 16 libraries under
various phosphate stress were uniquely mapped to the rice
genome and tagged Rice Annotation Project (RAP:
http://rapdb.dna.affrc.go.jp/) transcripts in the roots and shoots.
Transcripts identified specifically tagged to 40,574 (root) and
39,748 (shoot) RAP transcripts. We also detected uniquely 10,388
transcripts with no match to any RAP transcript. Totally, we
identified =7,000 Pi-stress-responsive transcripts in the roots or
shoots during —P or ++P.

We constructed transcriptome viewer in GBrowse format to
facilitate visualization of all uniquely mapped mRNA-Seq reads
in the rice genome under Pi stress, a deeper understanding of the
structural and functional features of both annotated and
unannotated Pi stress responsive transcripts can provide useful
information in improving Pi acquisition and utilization in rice and
other cereal crops.

Funding: This work was supported by a grant from the Ministry
of Agriculture, Forestry and Fisheries of Japan (Genomics for
Agricultural Innovation, Rice gene expression profiling,
RTR-001).

Genomic studies on the relationship between the
silkworm and its food plant, mulberry

Toru Shimada’, Takaaki Daimon™?, Tsuguru Fujii*, Yan Meng"®, Huabing
Wang*, Hiroaki Abe*, Akio Onuma®, Takashi Kiuchi® Susumu Katsuma®
*Graduate School of Agricultural and Life Sciences, University of Tokyo, Tokyo,
Japan

National Institute of Agrobiological Sciences, Tsukuba, Japan

SAnhui Agricultural University, Hefei, China

“Tokyo University of Agriculture and Technology, Fuchu, Japan

®Institute of Sericulture, Ami-machi, labaraki, Japa

The mulberry contains 1-deoxynojirimycin and other
sugar-mimic alkaloids in the latex. The alkaloids inhibit
glucosidases in insects, and accordingly act as defense substances
for herbivores. The silkworm, Bombyx mori, is one of the
mulberry specialists. We have been studying why the silkworm is
tolerant to the toxic alkaloids in the mulberry, and found that two
B-fructofuranosidase (FFase) genes on chromosome 17 of the
silkworm®. In general, the metazoan animals use a-glucosidases
as sucrases and do not have FFases. We compared the FFase
genes among lepidopterans and other organisms, and concluded
that they had been acquired through a horizontal gene transfer
from eubacteria to ancient lepidopterans, and that the mulberry
specialists such as Bombyx and Glyphodes (a mulberry-specific
pyralid) have evolved to achieve high expression of FFases in
their midguts.



To understand the mechanism of food selection, we utilize
the "polyphagous” mutants of B. mori, which feed not only
mulberry but also the beet and other plant leaves. We succeeded
in the positional cloning of two mutants, spli and Bt mapped on
the Z chromosome, and found that both are alellic mutations of
Bmacj6, a gene encoding a transcription factor with the
POU-homeo domain. Recently, we found that the spli and Bt
mutations do not affect not only food preference but also
pheromone preference. Although the normal male adult is
attracted by the female sex pheromone "bombykol"
((10E,12Z)-hexadecadienol), the spli male is attracted by the
aldehyde derivative, "bombykal" ((10E,12Z)-hexadecadienal) 2. It
indicates that Bmacj6 controls both the food preference in the
larval gustatory neurons and pheromone preference through
transcriptional regulations. To further understand the function of
Bmacj6, we are performing transcriptome analysis based on
next-generation sequencing.

1. Daimon, T., Taguchi, T., Meng, Y., Katsuma, S., Mita, K., and Shimada, T. (2008)
B-fructofuranosidase genes of the silkworm, Bombyx mori: Insight into enzymatic
adaptation of B. mori to toxic alkaloids in mulberry latex. J. Biol. Chem. 283:
15271-15279.

2. Fujii, T., Fujii, T., Namiki, S., Abe, H., Sakurai, T., Ohnuma, A., Kanzaki, R.,
Katsuma, S., Ishikawa, Y., and Shimada, T. (2011) Sex-linked transcription factor
involved in a shift of sex pheromone preference in the silkmoth, Bombyx mori. Proc.
Natl. Acad. Sci. USA. 108: 18038-18043.
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P1 DNA methylomes and transcriptomes in mouse
germ cells

Hisato Kobayashi®, Takayuki Sakurai®, Misaki Imai?, Nozomi Takahashi®,
Atsushi Fukuda', Yayoi Obata', Shun Sato®, Kazuhiko Nakabayashi®,
Kenichiro Hata®, Yusuke Sotomaru’, Yutaka Suzuki®, Tomohiro Kono*?
!Department of BioScience, Tokyo University of Agriculture, Tokyo, Japan,
’NODAI Research Institute, Tokyo University of Agriculture, Tokyo, Japan
3Department of Maternal-Fetal Biology, National Research Institute for Child Health
and Development, Tokyo, Japan, *Natural Science Center for Basic Research and
Development, Hiroshima University, Hiroshima, Japan, *Graduate School of
Frontier, The University of Tokyo, Chiba, Japan

Genome-wide dynamic changes in DNA methylation are
indispensable for germline and embryonic development in
mammals. Here, we report single-base resolution DNA
methylome and transcriptome maps of mouse germ cells,
generated using whole-genome shotgun bisulfite sequencing and
cDNA sequencing (MRNA-seq). Our results show a significant
positive correlation between gene transcription and gene-body
methylation in the wild-type oocytes. However, the intragenic
methylation was not observed in Dnmt3L” oocytes, which
showed genome-wide hypomethylation. Along with the
identification of a large number of Dnmt3L-dependent germline
differentially methylated regions, Dnmt3L-mediated intragenic
methylation was found to be required for the establishment of
oocyte-specific methylation marks.

P2 Identification of a novel large intergenic
non-coding RNA at the imprinted Gprl-Zdbf2 locus

Hisato Kobayashi', Takayuki Sakurai', Shun Sato?, ~Kazuhiko
Nakabayashi?, Kenichiro Hata?, Tomohiro Kono*?

!Department of BioScience, Tokyo University of Agriculture, Tokyo, Japan,
’Department of Maternal-Fetal Biology, National Research Institute for Child Health
and Development, Tokyo, Japan, *NODAI Research Institute, Tokyo University of
Agriculture, Tokyo, Japan

We previously identified an imprinted gene cluster
containing two paternally expressed genes, Gprl and Zdbf2, and
the opposite imprinted-methylated regions. Here, we identified a
novel imprinted large intergenic non-coding Zdbf2 variant
(zdbf2linc) which transcribed from the maternally methylated
Gprl DMR during blastula- and gastrula-stages. Furthermore, the
Gprl DMR displayed complete-biallelic methylation and the
Zdbf2linc expression was rarely observed in post-gastrula-stage,
despite of positive correlation between methylation of paternally
methylated Zdbf2 DMRs and mono-allelic original Zdbf2 variant
transcription. Our finding illuminates the rule of the large
non-coding RNA for the establishment of secondary DMRs by
intergenic de novo methylation after implantation

P3 Molecular mechanisms of memory enhancement
by up-regulation of CREB

Hotaka Fukushima, Shunsuke Hasegawa, Ryouka Kawahara-Miki,
Satoshi Kida
Department of Bioscience, Tokyo University of Agriculture, CREST, JST

Memory Consolidation is a gene expression-dependent process to
generate a long-term memory (LTM). Previous studies have shown that
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loss-of-CREB-function by inhibiting CREB-mediated transcription
impairs LTM without affecting short-term memory (STM), indicating that
CREB-dependent gene expression is required for memory consolidation.
Thus previous studies have suggested that CREB is a positive regulator
for memory consolidation. To understand effects of gain-of-function of
CREB on memory performance, we generated and analyzed four lines of
transgenic mice expressing a dominant active CREB mutant
(CREB-Y134F or CREB-DIEDML) in forebrain. Expectedly, Y134F-A
transgenic mice displaying the lowest expression of transgene among all
transgenic lines exhibited enhanced long-term memory but normal STM.
These observations indicated that up-regulation of CREB-mediated
transcription resulted in enhanced formation of long-term memory
without affecting STM.  Expectedly, our observations strongly suggested
that CREB positively regulates memory consolidation.

Interestingly, Y134F-C mice displayed enhanced 2 hrs STM but
normal 30 min-STM. Similarly, two lines of DIEDML mice displayed
enhancement of even 30 min-STM but displayed normal 5 min-STM.
These observations indicate that up-regulation of CREB activity led to
enhancement of STM without affecting memory encoding or learning.

To understand molecular mechanisms by which up-regulation of
CREB leads to the enhancement of STM and LTM, we are trying to
analyze transcriptional profiles of hippocampus of these transgenic lines
displaying enhancement of LTM and STM

P4 Identification of susceptibility genes associated
atopic dermatitis in NC/Nga

Mao Ozaki'?, Kunie Matsuoka?, Toyoyuki Takada®, Tamio Ohno*, Kaoru
Tsuda®, Tomohiro Kono®, Hiromichi Yonekawa®, Yoshiaki Kikkawa®
!Department of Bioproduction, Tokyo University of Agriculture, Mammalian
Genetic Project, Tokyo Metropolitan Institute of Medical Science, *Mammalian
Genetic Laboratory, National Institute of Genetics, “Division of Experimental
Animals, Graduate School of Medicine, Nagoya University, "NODAI Genome
Research center, Tokyo University of Agriculture, °Basic Technology Research
Center, Tokyo Metropolitan Institute of Medical Science

NC/Nga (NC) is a model of atopic dermatitis (AD) originated from
Japanese fancy mice. NC mice develop human AD-like skin lesions
spontaneously in an air-unregulated conventional circumstance and shows
elevated levels of serum IgE. We previously reported that the locus for the
major determinant (derm1) was mapped to a 5.5 Mb region on mouse
chromosome (Chr) 9. However, application of a hapten, such as
2,4-dinitrofluorobenzene (DNFB), also evokes an AD-like lesion in NC.
In this study, we examined responsible gene regulating DNFB-induced
AD in NC. To perform linkage analysis, we selected C57BL/6J (B6) strain
that did not develop AD by carnage of DNFB and generated 96 N, by
backcrossing between [NC x B6] F; and NC. By inducement using by
DNFB, 67 N, mice showed severe or mild dermatitis. Whole genome
scanning using 111 microsatellite markers revealed two loci on Chr 3 (24
Mb interval) of and Chr 9 (30 Mb interval) associated for onset of AD in
NC. Moreover, we performed QTL analysis based on epidermal thickness
because affected mice showed a thickened epidermis. By this analysis, a
trait was mapped on a 30 Mb region on Chr 9. Although this position was
corresponding with AD-linked map position, it significantly differed with
spontaneous AD-linked derml region. Therefore, these result suggested
that onsets in spontaneous AD and DNFB-induced AD were associated
with different genes in NC genetic background. As another approach, we
resequenced NC genome on the next generation sequencer. 1,787,559,018
reads were mapped B6 reference sequence giving and average ~14x
coverage, total ~49.36 Gbp of NC genome. By this analysis, we detected
4,916 and 7,577 SNPs between NC and B6 mice in coding regions on
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chromosomes 3 and 9, respectively.

P5 Effect of age on bovine early antral follicles

Miwa Endo*, Ryouka Kawahara-Miki?, Feng Cao®, Yasunori Monji',

Takehito Kuwayama®, Tomohiro Kono®, Hisataka Iwata®

'Department of animal science, Tokyo University of Agriculture, Tokyo, Japan,
’Genome Research Center, NODAI Research Institute, Tokyo University of
Agriculture, Tokyo, Japan, *Department of Bio-Science, Tokyo University of
Agriculture, Tokyo, Japan

Present study demonstrates that bovine follicle numbers are
affected by aging. When the early antral follicle of old cows were
cultured, rate of antral formation and the quality of the blastocysts
derived from these in vitro grown oocytes was lower than those
derived from young cows. Furthermore, there were differentially
expressed genes in the granulosa cells between the two age
groups. In addition, oocytes enclosed in the early antral follicle of
old cows had different characteristics compared with those of
young cows. Collectively, quality of oocytes and granulosa cells
has already affected by aging at the early antral follicle stage.

P6 Expression profiling without genome sequence
information in a non-model species, pandalid shrimp
(Pandalus latirostris), by next-generation sequencing

Ryouka Kawahara-Miki*, Kenta Wada?, Noriko Azuma?, Susumu Chiba®
!Genome Research Center, NODAI Research Institute, Tokyo University of
Agriculture, Tokyo, Japan, 2Faculty of Bioindustry, Tokyo University of Agriculture,
Tokyo, Japan

This study explored the utility of next-generation sequencing
technologies for studying phenotypic variations between 2
populations of a non-model species, the Hokkai shrimp (Pandalus
latirostris; Decapoda, Pandalidae). First, we examined the genetic
and phenotypic differentiation between the populations. Then, by
transcriptome analysis, a total of 13.66 Gb was obtained and used
for de novo assembly. Two approaches were used to analyze these
assembled contigs; both approaches identified 29 sequences that
were considered to be differentially expressed genes. The present
study provides a strategy for identifying sequences showing
significantly different expression levels between populations of a
non-model species, using only short-read sequence data.

P7 Genome sequence of the Japanese quail Coturnix
japonica

Ryouka Kawahara-Miki*, Satoshi Sano®, Takehito Kuwayama?, Yoichi
Matsuda®, Takashi Yoshimura®, Tomohiro Kono™*

'Genome Research Center, NODAI Research Institute, Tokyo University of
Agriculture, Tokyo, Japan, “Department of Animal Science, Tokyo University of
Agriculture, Kanagawa, Japan, °Graduate School of Bioagricultural Sciences,
Nagoya University, Aichi, Japan, “Department of Bioscience, Tokyo University of
Agriculture, Tokyo, Japan

The Japanese quail (Coturnix japonica) has long been an
excellent model organism used in a range of scientific disciplines,
including studies of development, behavior, physiology, and
genetics. It is also valued for its eggs and meat. We aspired to
decode the whole-genome sequence of the Japanese quail using
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only next-generation sequencing (NGS), and obtained 86 Gb of
sequence data. In addition to de novo assembly analysis, we also
performed mapping analysis using chicken genome sequence as a
reference; the obtained quail sequences covered almost 80% of
the chicken genome. This study demonstrates the feasibility of
using aligning and assembling strategies to derive the
whole-genome sequence of the Japanese quail.

P8 Whole-genome resequencing of the Japanese
native cattle Kuchinoshima-Ushi

Ryouka Kawahara-Miki*, Kaoru Tsuda®, Yuh Shiwa®, Sen-ichi Oda?,

Shizufumi Ebihara?, Tomohiro Kono*

'Genome Research Center, NODAI Research Institute, Tokyo University of
Agriculture, Tokyo, Japan, Graduate School of Bioagricultural Sciences, Nagoya
University, Aichi, Japan, °Department of Bioscience, Tokyo University of
Agriculture, Tokyo, Japan

Because the Japanese native cattle Kuchinoshima-Ushi is
isolated on a small island, it is assumed that numerous genomic
variations are conserved in this breed. In this study, genetic
features of Kuchinoshima-Ushi were evaluated by whole- genome
sequencing. A total of 64.2 Gb of sequence was generated, and
the number of mapped reads corresponded to 15.8-fold coverage.
From these data, we identified 6.3 million single nucleotide
polymorphisms (SNPs), of which more than 5.5 million (87%)
were found to be new. Out of the SNPs annotated in the bovine
sequence assembly, 20,432 were found in protein-coding regions
containing 11,713 nonsynonymous SNPs in 4,643 genes.
Furthermore, phylogenetic analysis showed that Kuchinoshima-
Ushi is distinct from European domestic breeds.

P9 Whole-genome sequencing reveals many genetic
variations in the Japanese native cattle Mishima-Ushi

Kaoru Tsuda', Ryouka Kawahara-Miki*, Tatsuo Noguchi?, Tomohiro
Kono*3

'NODAI Genome Research Center, Tokyo University of Agriculture, Tokyo, Japan,
2Fuji Experimental Farm, Tokyo University of Agriculture, Shizuoka, Japan,
3Department of Bioscience, Tokyo University of Agriculture, Tokyo, Japan

The Japanese native cattle Mishima-Ushi may possess
numerous peculiar and valuable genetic variations in their
genome. In this study, we evaluated the genetic features of 8
Mishima-Ushi cattle by whole-genome sequencing. We identified
approximately 7 million SNPs; of these, 678 non-synonymous
SNPs occurring in 462 genes were shown to be polymorphisms
specific to 8 Mishima-Ushi cattle. We found that 4 genes were
related to the Mishima-Ushi-specific phenotype. These results
provide a framework for further genetic studies in the
Mishima-Ushi population, and facilitate research into molecular
mechanisms underlying the phenotypic variation in economically
important traits of domestic cattle breeds.



P10 Identification and Utilization of Genome-wide
DNA Polymorphisms in Rice Cultivar for Sake-brewing

Yuko Arai-Kichise', Mari Shibata-Hatta®, Yuh Shiwa', Kaworu Ebana?,
Shinya Yoshida®, Masanori Yamasaki*, Hirofumi Yoshikawa® °, Masahiro

Yano?, Kyo Wakasa™®

'Genome Research Center, NODAI Research Institute, Tokyo University of
Agriculture, Tokyo, Japan, *Natl. Inst. Agrobiol. Sci., *Hyogo Pref. Agric. Res. Cent.,
*Grad. Sch. Agric., Kobe Univ., *Dept. Biosci., Tokyo Univ. Agric.

DNA markers are of growing importance in molecular
breeding approaches. However, DNA markers are often
unsatisfied between closely related cultivars, because of their
genetic relatedness. To obtain informative DNA markers for
distinction between japonica rice cultivars, we performed
whole-genome analysis of an ancestral cultivar of japonica rice,
Omachi, using next-generation sequencing. As a result, we
discovered numerous SNPs, insertions, and deletions that differed
between the two japonica rice cultivars. A high-throughput array
for genotyping by the identified SNP sites was then developed.
Genotyping of japonica cultivars by this array provided
information on their pedigree.

P11 De novo genome sequencing of the Japanese
radish “Daikon”

Yuki Mitsui®, Yuichi Katayose?, Michihiko Shimomura®, Takuji Sasaki®?
“Tokyo University of Agriculture, *National Institute of Agrobiological Sciences,
3Mitsubishi Space Software Co., Ltd.

Radish is a useful vegetable crop with a long cultivation
history, and is grown around the world. Radish is a very important
ingredient, especially in Japan, China, and Korea. In Japan, more
than 700 varieties of radish, called as “Daikon” (large root), are
cultivated and diverse local races have differentiated in each
region. Compared with the other root crops, radish has distinct
variation in root characteristics, e.g., shape, size, color and the
materials contained within root such as starch, sugar and pungent
component.

Cultivated radish is included in the genus Raphanus (R.
sativus: 2n=18) in Brassicaceae family. The closest relative of

Raphanus is the genus Brassica, another important group of crops.

The genomic researches of Brassica species are rapidly
progressing, however, there is limited information of radish
genome despite its importance for diverse gene resources.

We aim to firstly determine the whole genome sequence of
the Japanese radish (the genome size is approximately 500 Mbp)
using the Roche 454 GS-FLX Titanium and the Illumina HiSeq
2000 sequencers. To construct the contigs and scaffolds as long as
possible, single read, short-insert and long-insert (more than 20
kb) paired end reads are used for the assembly. The project has
just launched and we would like to present the background of the
project and the progress. By establishing the genome database of
radish, it is possible to investigate the genetic basis of diverse root
traits. Furthermore, the origin of domestication and history of
diversification of the cultivated radish are expected to be revealed
by molecular phylogenetic analysis based on the genomic data.

37

NGRC =2 —2Z No. 3

P12 Genome sequence of a hydrogen producer
Clostridium sp. Sa44

Akihiro Ohnishi?, Yukiko Bando®, Yuh Shiwa?, Naoshi Fujimoto®,

Masaharu Suzuki®

'Department of Fermentation Science, Tokyo University of Agriculture, Tokyo,
Japan, 2NODAI Genome Research Center, Tokyo University of Agriculture, Tokyo,
Japan

In this study, we obtained 8 stable hydrogen fermentation
microflora using Beer Lees. Composition of microflora and
hydrogen productivity of main bacterium were analyzed by
culture -independent and -dependent methodologies. Clostrdium
sp. Sa44 was the most useful bacterium in hydrogen fermentation
from Beer Less. In addition, genome sequencing of Clostridium
sp. Sa44 was carried out with the GAIl (lllumina) in NODAI
Genome Research Center (NGRC). A total of 10,560,940 reads of
an average length of 80 bp were assembled by using \Velvet
algorithms. This resulted in 223 contigs, with the largest contig
encompassing 333,773 nucleotides.

P13 Distribution of enzymes to protect from oxygen
toxicity and utilize oxygen by facultatively anaerobic
bacteria based on biochemical and genomic analysis.

Daichi Mochizuki', Naoto Tanaka?, Morio Ishikawa®, Akihito Endo®,
Junichi Sato®, Sinji Kawasaki’, Youichi Niimura®

Department of Bioscience, Tokyo University of agriculture, Tokyo Japan, > NODAI
Culture Collection Center, Tokyo University of Agriculture, Tokyo, Japan,
3Department of Fermentation Science, Tokyo University of Agriculture, Tokyo,
Japan, “Functional Foods Forum, University of Turku, Turku, Finland

As oxygen has a big impact positively or negatively for
bacterial growth, enzymes to protect from oxygen toxicity and to
utilize oxygen must be related to the growth properties of bacteria.
We first revealed the distribution of peroxide-scavenging and
oxygen metabolic enzymes in facultative anaerobes, in the
general bacterial based on biochemical data. In order to
confirm the distribution, we had a genomic analysis using
genome information publicly available in database.  Based on
the data analyzed, we finally try to compare the distributions of
the enzymes with bacterial phylogenic taxonomy.

P14 Identification and molecular cloning of Sirtuin
homolog of the lactic acid bacteria isolated from
fermented milk and plant.

Junichi Nakagawa’, Hotaka Atarashi®, Shuki Fujimura®, Naoto Tanaka?,
Sanae Okada?

'Department of Food and Cosmetic Science, Tokyo University of Agriculture,
Hokkaido, Japan, 2Culture Collection Center, Tokyo University of Agriculture,
Tokyo, Japan

Cholate is the major component of bile acid causing stress to
intestinal bacteria. Lactobacillus casei strain NRIC 0644,
originally isolated from cheese, showed sensitive phenotype to
cholate, while strains NRIC 1917 and NRIC 1981, isolated from
compost and sugar cane wine, respectively, were more resistant to
it. Pre-treatment of these strains with resveratrol, a polyphenol
known to stimulate Surtuin, helped their survival. Furthermore,
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whole genome analysis revealed existence of the ORFs encoding
Sirtuin homolog in these strains. Following cDNA cloning,
recombinant Sirtuin homolog proteins have been generated to
examine the role of the putative ancestor of the master epigenetic
regulator.

P15 Genome analysis of fructophilic lactic acid
bacteria

Naoto Tanaka’, Yo Oikawa?, Sanae Okada'?

'NODAI Culture Collection Center, Tokyo University of Agriculture, Tokyo, Japan,
?Department of Applied Biology and Chemistry, Tokyo University of Agriculture,
Tokyo, Japan

Lactic Acid Bacteria (LAB) are facultative anaerobes and
most of them grow by the fermentation of glucose under aerobic
and anaerobic conditions. Fructophilic LAB inhabiting flowers
and fruits, however, cannot grow anaerobically on media
containing glucose as a sole carbon source, but grow
anaerobically on fructose-containing media. Also, unlike general
LAB, they surly produce lactate and acetate from glucose. To
study their unique characteristics, we analyzed Fructobacillus
genomes, representative fructophilic LAB and compared them
with their close LAB genomes. As a result, it was revealed gene
deletion in the evolutionary process might result in the unique
energy metabolism of Fructobacillus.

P16 Light-dependent and asynchronous replication of
cyanobacterial multi-copy chromosomes

Satoru Watanabe', Ryudo Ohbayashi®, Yuh Shiwa? Asuka Noda', Yu
Kanesaki?, Takayuki Sakurai*, Taku Chibazakura®, Hirofumi Yoshikawa®?
!Department of Bioscience, Tokyo University of Agriculture, Tokyo, Japan, 2NODAI
Genome Research Center, Tokyo University of Agriculture, Tokyo, Japan

While bacteria such as Escherichia coli and Bacillus subtilis
harbor a single circular chromosome, some freshwater
cyanobacteria have multiple chromosomes per cell. The detailed
mechanism(s) of cyanobacterial replication remains unclear. We
show here the replication origin (ori), form, and synchrony of the
multi-copy genome in freshwater cyanobacteria Synechococcus
elongatus PCC 7942. Mapping analysis of nascent DNA
fragments using a next-generation sequencer indicated that
replication starts bidirectionally from a single ori, which locates
in the upstream region of the dnaN gene. In addition, the
replication is initiated asynchronously not only among cell
populations but also among the multi-copy chromosomes. Our
findings suggest that replication initiation is regulated less
stringently in S. 7942 than in E. coli and B. subtilis.

P17 Genome-wide analysis of transcription start sites
in Bacillus subtilis

Takashi Matsumoto®, Hirofumi Yoshikawa®?

!Genome Research Center, NODAI Research Institute, Tokyo University of
Agriculture, Tokyo, Japan, “Department of Bioscience, Tokyo University of
Agriculture, Tokyo, Japan

Bacillus subtilis strain 168 is one of the best-studied
prokaryotes. Its genome of 4.2 Mb is comprised of 4422 genes.
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To understand the regulatory mechanism underlying the
expression of each gene, the transcription start sites (TSSs) have
been identified one by one. According to the database, 930 TSSs
for 578 transcription units have been determined so far. We
aspired to perform global analyses of TSSs using massively
parallel sequencing. Because intact prokaryotic RNAs possess a
5'-tri-phosphate and processed or degraded RNAs display a
5'-mono-phosphate, we were able to identify more than 1000
novel TSSs by selective sequencing of the 5'-tri-phosphate ends.

P18 Identification of substrain-specific mutations by
massively parallel whole-genome resequencing of the
cyanobacterium, Synechocystis sp. PCC 6803

Yu Kanesaki®, Yuh Shiwa®, Naoyuki Tajima?, Marie Suzuki®, Satoru

Watanabe®, Naoki Sato?, Masahiko Ikeuchi?, and Hirofumi Yoshikawa'®
'Genome Research Center, NODAI Research Institute, Tokyo University of
Agriculture, 2Department of Life Sciences, Graduate School of Arts and Sciences,
The University of Tokyo, *Department of Bioscience, Tokyo University of
Agriculture

The cyanobacterium, Synechocystis sp. PCC 6803, was the
first photosynthetic organism for which the whole-genome
sequence was determined, in 1996. It thus plays an important role
in basic research on the mechanism, evolution, and molecular
genetics of the photosynthetic machinery. However, it is known
that there are a lot of substrains with distinct phenotypes that are
supplied and used as wild-type strains in different laboratories.
We deciphered the genome of 3 substrains of Synechocystis sp.
PCC 6803, i.e. PCC-P, PCC-N, and GT-l, to reconstruct the
bioinformatics basis for molecular biological research on
Synechocystis sp. PCC 6803. By massively parallel sequencing,
we identified a number of substrain-specific SNPs and indels,
which differ from the reference sequence. Especially,
determination of the genome sequence of PCC substrains will
contribute widely to cyanobacterial research making use of the
frozen stock cells supplied by the Pasteur Culture Collection
Center.

P19 Resequencing analysis of the laboratory strains
in the cyanobacterium, Synechococcus elongatus PCC
7942.

Yu Kanesaki*, Yuh Shiwa®, Marie Suzuki®, Satoru Watanabe?, and
Hirofumi Yoshikawa'?

'Genome Research Center, NODAI Research Institute, Tokyo University of
Agriculture, 2Department of Bioscience, Tokyo University of Agriculture

It is empirically known that cyanobacteria easily give rise to
spontaneous mutations on their genome sequences. These
differences of genotype and phenotype between laboratory strains
and the sequenced reference strain sometimes cause great
difficulty on post-genomic analyses. Here, we carried out
resequencing analysis of the laboratory strain of a
cyanobacterium, Synechococcus elongatus PCC  7942. Using
mapping analysis, we identified 7 SNPs and a large continuous
deletion of a 48.7 kb region in the laboratory strain. These results
highlight the importance of resequencing analysis in the bacterial
genome research.



P20 Analysis pipeline for microbial mutation from
next-generation sequencing data

Yuh Shiwa', Yu Kanesaki', Takashi Matsumoto®, Shunsuke Yajima®?,
Hirofumi Yoshikawa®?

!NODAI Genome Research Center, Tokyo University of Agriculture, Tokyo, Japan,
Department of Bioscience, Tokyo University of Agriculture, Tokyo, Japan

Multiplexing sequencing can enable sequencing of many
dozens of samples at a time, accelerating the analysis of bacterial
mutation. However, it is necessary to use a variety of software
tools for alignment, de novo assembly, detection of structural
variants, functional annotation, and genome browsing. To
expedite bacterial data analysis, we have developed a suite of

automated tools—NODAI Sequence Annotation Pipeline (NSAP).

We also have developed the Variation Annotator software, which
can annotate variations detected by NSAP. NSAP has been
successfully integrated with several tools for alignment, de novo
assembly, and detection of structural variants. This pipeline
markedly shortens analysis time.
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