W DR

HIER IR RICAEAE LARFIA R EIR TH 5B b — 2 RAAL F < 205 DRI AW 4 e
(NRAFY) T 7 AF V) —) ZERITDHEZDIC, Bro—RARNAA 4~ Z2ADORREPE &2 ERT D
VBN D, A AV 77 ATV —EiME Clostridium thermocellum 1% 130 UL ED 3 ifEE = H 5.
FOEFERE A IERITITO 2 LT I EL T — AR, T~ A ESET 5, ITED DNA fif
B O 2P e AT E - T, MR OBR F-IEBUHIEISCE UL 5 BER A FE I O AR IS & L
T, TEV=RT 4 v ZHAFIPEEL TWD Z ENHLMNIRY SOH D, AMIETIE, A4
7 7 A U — A O DNA (LA E R DL 2 SRR AT 5, 12 T, DNA L AERMIRIN &2 2
(b &8 7= C thermocellum ¥k #VEBLL . FDE /N 0 — RAZRNA I~ ZAREES) AT 5, fENTHE 5
it L. BERAERNEIA I = AL ZWHLNIT LI 2@ LT, Bn—2 R 4~ 2L
WZEFHT 5, AR TORRIZEY . I—AFR >y =a— F T ANT T2 3 A A~ AR HE T OffsT
DIZO DA A, MEOTE Y =17 7 AWFZET BBV T OB LWEBER MR 21525 2
ENHREE R D,

ROEE

T a—ARNA G AN DRI CEWEFE (NAF Y 77 A4 TV —) ZEBLT 572901,
T —RARNA I AR KT DMNER DD, KR TIE, XAV 77 ATV —
DAEAHANE Clostridium thermocellum D43 filE & Az FEFHIHENS 2 DNA {LAHER OBLE D BB B )T
THZELICE ST, 2OBAE—RAFNAA T ANRA T = X LT 5,




W SR D

1. ABEO=—X K NHAY AANITPAFY IAAYTPAFY—

BREY TFEORRIT & bRV FHED & IR = .
BE 75 2T 2 T LR L. HEODR e B8 @ TSe
HMORBALEMNEFETE D L IRV DOH D

. . o R — -
(/:/(ZLU 774’7‘\,9‘:) (1‘)07‘3:/2“\i%:~ Il

b I AOBR LY BRI, HER BIZERICEE L A A A A
A ATRE CRAI AR GIRCh 51— AR A A VAN WP TR
T AMBEDLZENRRDLNTND, BMOKE e sl
HIRRRPERRIC L 2 & ERNOMAFRER BV 1 A AV 7 74T ) —OREK

R —RARNA A ADRIE, JRFMFAT 1,500 5 b UORBREELHREINTEY . ZRERKRIEATL2L
T, FMHTZVK 6,000 77 b > D RALIRFDORKQFT~OPHZMHI TE 2, HEFHEIE, B —2%A
AT A OYEAFET v 2 DA 2 2T D 7o, B LR ORI EZ A & . M2 5
T5HZ L TR —AFRANAL A~ A DIEKZ AT S HAT (Biological simultaneous enzyme-production
and saccharification: BSES) 250, REHMLEW % £ PET % HiAlT (Consolidated bioprocessing: CBP) %27 H
LCW5b, HEEE Clostridium thermocellum 1%, B0 — AR/ A F~ ZAGMIEMED B T- D12, BSES
& CBP OEMIBAEY EATEM T BT M, RIFECIIME C thermocellum D)L A—X /N F
TABEAD=XLERASHNICT S L T ENRE L — 2 CEIF OB M A2 #5522 L &
HiyE 4%,

2. AWFROITIERCFE

C. thermocellum | ZFED 73 Rl 3E D AEFETRE 2 FGE 2T 9 2 & T 2RI E VB — AR, I~ A%
MRS Do STMREERAEPEIY, BRIV EBET S 2 L THIEIS D, B FOEETHS DNA
IZ1E. AT U2 EACFEMA S TEHE Y . MRV T Z 0O DNA B8 5 FRBUCED 5 Z & 2
LTI 5OH % Y, AR TILEFEDRITRITESICK YRREL o 7=4"/ L DNA {EZBHRRD
WERBITICE Y. C thermocellum DB DBHREERBA DX LEHLHNIZT S,

3. AMWFTEOFHME - i E

FEFITHR ) Iev g — A% A A~ A5 RME C. thermocellum (273 H LT RUICRFEAR B 5, T O
AUELTIHEMATHZ LT, B a—2 RN, A~ ZAOEEMAOEIUE~DEZFL LN TEH L5
ATVD, HEDUEZHMRARET HERENEIBFORFREA EOHREX., BEFEADHINEDE
EH S C. thermocellum EHRFMEICTET TGS o120, BEEZENTHE—COHE~OEEFEA
DOFRhEFIZRE L= Y, L7 > CTRBIZERHENIHGEE IS LT TE T, Z20RICBWTHAMER
2o

4. AWFERRR DM 8 & DR

HTIRD T T — A BNA A~ A REERILEM CTH 0 T DO NNE L EL W Zd A4 77 A F
U —%EBLIEL-DOEICIR > TWD, —FH T, BAR—ARNA I~ ASMEFELRINETIZ, &
VB — A RNA I A FREED @A 2 85835 Z LI K D31 A~ AHEE (BSES) UM LA
WEpE (CBP) IZRET AAFZENTEH &b ki~ TE7 ™, Lz -> T, CBP 4 BSES DE#HME
DHBELARLTOELO—RRNS AT A RBELHBICRBETHIEN, N(FTIVIT74F)—D
ERICTHTHRPHLASKRHEATINS LKW LTS,




5. MWtFEE S Et o FEH

C. thermocellum 1% 134 FEED /L 10— A%, F~ ANRIEE 2 D, B/l o — AR A I~ 2 DS
ROMERLFN ST % 58 L. & DRI U T 3 Rl 3R 2 ol - 40is L &7, FERIZNIC B v o — AR/ A A
Y REGT D,

BRIEICAEDEIBE I REDAI=ALLE LT, TV =R T 4 v 7 BB UTAEREICH L 072> T
W5, BRI Y =T 4 v 7 HEIOFREE L LT, DNA A F/UERET OIS, FrZe b,
Y, HEW 7 EEAY TR, MIOREAEZRE T 2EMA L LT, 28T =37 4 v 7N K E 2%
B b O LML TWD, MES 7 A DNAZIE, EREAEMICITIZE AL RONRWERD AT L
DNA (N6-methyladenosine, N4-methylcytosine) 737 4L TWD Z &3 DHr> T D, TAVE THARA 72
FICTHIE 2~/ & D N6-methyladenosine <° N4-methylcytosine & AR5 Z LN TX 72 o 7203,
UTAE D DNA T AT O R E 2T L0 | ZHsarge & 72 - 72, BARR9ITIE7z & 213 PacBio £ 1 53+
U7 WA LDNA —2 T THHIT LY | 99.9%LL EDO@E WIS % b > THIE DNA R O A F L
{ERLOEHT N TE D (K 2), HIE DNA O Y = 327 ¢ v 7 T 2505 00 LT s &
NDHEIER-TETEY, ZOHFIEPHEFEREINSOHLRIWICH D Y, U EoEy, o=y«
2T 4 v 7 RSO, HEANRRRED R S E SICBRE R T D RE XA I TIh D Lk
2o

AW TIE, 12K HICHREROTBERAETS58E C. thermocellum ZRAWNT, TORHFAH=XL
Z,. DNAAFIEENL-HBIES R T« vV RBOHBRANSERT S, AT, DNA A FILIER
MEFEILSBT= C thermocellum BRZEER L T, EESh L7 RBEREBN TS LICK-T, ILO—
ARNAFTIAGREEICE >TERGOBRBERORRETI L2 HMETD (K3, 4),

K § § § § DéNAgﬂfEﬁ
, | ; ; P BXYLFFFIC
e v —T_q’ff" : at-muf mil ol 2975 Ut g3

% + Phospholinked ' : : REL,
DNARHTEEIZ. HEHEOD nucleotides : : : L ChERHTS,
BFITILEEELTWLS, : : : :
ThERORHTH LIS : : : :
15 FODNAEEET 5., E : ’ —RHOLAFE

z - o ; , LY RAHRIHM B
8247 T LFh TDONABISLL . g i ' — TEﬁﬁha
ZTOBRDOX I LAF FRYAHE _‘:_" A C T G DNABERK IR %
YT A LRET B, 2 | ERRmTED
BKDNATF VT L— k% & — Time - = =
BYEBRLENTHET, XY LAF FRYRAHDHA T4 R%E
BTEEZRALIEEIENTEDS, YZILE A LTRET 5,

] 2 : PacBio ft:150F VU T /NEZ A LADNA > —27 T v THEMIZE A, DNA 2 F ALK O AT
(PacBio #tAR— AL _X— L0 B H - &)

CEILO—RBRNAAIRAD = 77/ \DNAD * FJLIEIRR

BE OB S DERH (N6-methyladenosine¥°N4-methylcytosine) M %1k
@ 0

dl Qw L\DNA ’ ?
//// " \

i ([ { (
WhoiE L O—RBNAATRD é‘ \@ @ \ @ C. thermocellum $Ra
tLE—2% ER 1L 5 iR
NAFTR CEU D EERO D

3 MESNDTE Y =RT (v 7 IS & DME ORISR 53U A T7 = K L
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EEBEEUHETTEY I HDNAX FILIL L BEFRIEBEOBEFREZTMIT S
@ 4°/ LL\DNAX FIL{LERIT @ BIzFRREH

s [ e

TOEE

Q

Q (€S
ez = |7 ™ g @

G @

TOEE

C. thermocellum #i#8

DNAX FILE LB EFRBEORREZRZEIHNT S IWO—RNRICEELBRFIZREST D
@ DNAX FILLZEEMDIER @ DNAX F LT EID ® DNAX FILLZEKD
SRR R EERR 00— AR/ F v RO REEH T
! @‘ D REED
Tk Q L Q Q @ | PRENHRE
;::::::::::::::\I . ﬁﬁg;ﬁﬁ[: .
¢ | C gC | mEsmx ®Wbhone
EEK e ! @‘ e ! 0)|EJ;’% t)bsix%‘:
C thermocellum ¥@8 | NAATR

X4« AHFFERME OB

D C. thermocellum %7/ L DNA * FJLILf@H (148 11-6 A)

A — AR, Fv AL LTORDL, il lo—X lro— 20Ny chirtabet—2%
T, C. thermocellum %554 %, C. thermocellum ffH O ATP f4E =4 — L T, G H] i
Z [T 5, 15kbp FEE DO RSURILZHERE LT, 7/ & DNA ZHi 3 %, 8L BIT 55/ A DNA
D A F AR % . PacBio Sequel I TOMMTIZ L > THLMNZT S (X2),

@ BEBEEICBITS C thermocellum BIFDRBHBHT (140 7-10 A)

FELOFEHTH L MNIT/ 572, DNA A F/IALEE D & 585 FIT 2OV T, ZDOIBL L~V 23T 5,
FHEESFMETOMEZEIL L, F—2 /L RNA Zdhi U, WHRE ORI &> T cDNA /T %, A H L
T2 FIZOWT, FOFREB UL % RT-qPCR 12 X » THlfi§ %, DNA A FIALETHERERA L, &
BFHBLL L L DMK A S NTT D,

@ C. thermocellum DNA * F)JULEEHRDER (24 H 11-12 H)

ZZETT, DNA A F /LRI & SRR T ORBLL~v & OHBIBIRZ AL LT D, KV T,
DNA A F /ARSI Z 254 S ¥ 72 C. thermocellum #£7% {ERL L, DNA 2 F /UL OB F-F 8L & DRI RBIR A
FRAES 5, DNA adenine methylase <> DNA cytosine methylase %3 U, C. thermocellum %7/ H1 D DNA
ATF VAR B2 HET D22 LN TE D5, RFEHTIL, 7/ LREEMNT 72 E1T X V4 DNA A Fu1k
FERBAR T2 R ETITHRBEEL LTz C. thermocellum ¥Rz AERKT 5,

C. thermocellum 0 DNA A F N AVEEFRIEIR 7% PCR THIE L, %77 A FDNA AT S Y, C
thermocellum FNRRRETR & 77 A I RDNA ZiRG L, ¥V— 7 b —Xeell =L 7 frRlL— g A
7 2 (Bio-Rad) (T THBMER SNV AZHIINT 5, BUR U 72/l 2 S E 2 & O AR c B m L
THEL, B S aa =—% BT 5, Mild2 DNA A FIALEEBG T 2R L TW\WAH Z &%, PCR
(Z Lo THERT 5, MIEANTO DNA A FIALIESR I FORBE VT AZ T uy T (  TIEICE - T
FENTS 2 2 & T, DNA A F/AURESR A EEM 2381 5,



@ C. thermocellum DNA * FIVILERHD 7 BEEREERN (240 14 H)

FHIHQ L FRICHE H LI B 1122V T, C. thermocellum A F NALZE BAETOBIE 5B L~V % RT-
qPCRIZ o TRl %, BFAER TORR & ik A1T 5 Z L1 XD . DNA A FIUKIZ L 58 FHBLA~D
FEZRONTT 5,

BRI VB DR HIUL, BV —ARNA I AR AEEDEH L TWDHIHDEEZ 6
Do AFIMALERMROEERRT ORI 1 — R R A I~ 205 fRlER % RIMEERN L CHEIRT 5, &
N — AN A Fv Ao R R E 5y A FEARUKE) (SDS-PAGE) 1ff: L., TEMEGL L OIS TR T %
Z & T, TOREIETORRMREZ A 50N T D,

® C. thermocellum DNA * FI)LEERM%RD I A—RRNA AT R EREDTE (240 5-10 A)

bbbl a—AR A A A~ AEANT, AT /LERKEZERE L, BERETFL WS ELra—
ARNA T A% ER®T D, £, C. thermocellum F538HE 7> BRI L 72 53 ffB%ESR OB L\ — A RS A F
~ A1 T 5, Z DO FIEIZE - T, C thermocellum D A FNACZE R DB/ O — A FRNA A~ A
DIEREDEAL ZRRFET 5 ¥,

ZZETCOERGERNOEH LT 0MEEE DR 21T 5, R Es % C. thermocellum 77/
2 DNA 705 PCRIC L D #8IE L, KIGEISEAT 5, KGR CTEMES B BR MR L T, BERRiRZ R
B2, SHEOSIEEREOEE L LT, Mfttra—2 70 BimbbLE, 4V THO S fiE
TEPERIE DO FEE & LT, p-nitrophenyl b-D-glucopyranoside, p-nitrophenyl b-D-xylopyranoside, p-nitrophenyl b-
D-arabinofuranoside, coniferin, xyloglucan oligosahccharides & V%, PSR /pfifs 4 FE1Z DNS EIC &
STHRET S, ZNOLOEREZBL THEONTMERIY . C thermocellum D)V 10— AR/ A F~ A%y
FREEIZ & > THER MR ZFET D,

C. thermocellum ~DBERTEHANITHT L T DHFEE I & A E Wi, BEEE X C. thermocellum DL
AT & EN THE—#tE LT Y. C thermocellum FIAN T D A FNALRER BIL T OFREZ T CTX 5
WD D72, MIE D1 — 2R A F~ 25 itk 2 i < T2 D ORiF OB =2 LT D, A
MEEON DRI, C thermocellum DIV — AZANA F~ AN REEZ AT 5720, E-HEER
FRIOTE Y = X7 1 v 7 JHEEE AT 2 72O OIEFICHE R ERITR D,

ARHFFETIL C. thermocellum D53 1AW FHY « AALFHIERZAT 5, PFEEILZINETZOMEZH > T
BY | AEEEZ ZTT DD D372 MEHN TE TV D, HEEEILZAIVE TITHIE C. thermocellum (=
LD m—AFNA A~ R U CTHEE O Zim 3 s U TABR LT & 7o, AWM X4
PEOHIE TdH D25, Z Ol &2 5538 LT D Te D DR RAEE (N 7 — F Fa— 7T v 3= L)
ZEAE LTV D, WIFEEIZT DNA, Z 37 LB & 20T 5120 O ERH M 2 B 2 T
W5, FRIZITERFIAESR O H O . N BFIH LU THIEZHED 2 DD Z LN TE D, ZivE TH%E
R Z L TE L DIT, MBS U THENINDOBIEE & 1)) TE DIR853 8 5,

FrCFEOZ, AWZEGTEOREZ 2T D TH D, T TIIAMBIT 2 FHIICER L TR0 | SRS
HZ &> T C. thermocellum 77 7 LD 23/10478 Y1 b DT 7 =2 DA FALD, £72 315/17129 A K
DY b DAFIEPHEICEBT 2L 2P LML TND, LEeR>T, AFEFHEIZ L > T, &
BRELARIFIZ I Dl DNA A F/ALDOEBBIR 2RI A D Z LN TE DI L 2R L TV 5D,

Ubkoimy REBEOLGWVREBICE SV -HRHEZITONATEY ., M OHEEXRTT HDIC+5 456
RRBEZEATHY ., ETUREENTZITHS.



6. 2022 FE (FT) OEBRN

HEHDOBE

A — AR, Fv AL LTORDLL, il Lo —X lro— 20Ny chirtaet—2%
FNTC, C. thermocellum % 5538 U, %7/ . DNA ZHHH L CTE D A F AR A T35 Z L IZRkE LT,
C. thermocellum 77/ 2~ DNA H1°C, N6-methyladenosine (m6A) (% 10,478 iz, N4-methylcytosine (m4C)
1L 17,129 S TR STz, SRS TOREIC (p<0.05) FBHLE< /7“@1 L T % DNA A FILALERE
& LT, m6A 13 23 #BAL, maC 1% 315 EOLEFFE T & 72, Il L THI5E . C. thermocellum 77/ 2 DNA
FO m6A & mdC XL b2, b O THELEGOICD R RD 2L 75>Eﬂ BN/ o 72, 45 DNA A F )L
EEBAICHIET HBIE T DY A NEAERT 22N TE7z, ik, 5. MAEMHEIOHFHATRLTILNS
C. thermocellum /7 / I DNA * F UL (2022 48 11 A-2023 £ 6 A) %, MEHEYRET S EMNT
1=

W DR
D C. thermocellum DIEEE L HEHESE(H

TR AR A AL LTORRO MR, Kiltre—2 trun—2050YThbostr e
I =A% HWT, C. thermocellum %iﬁ§ L7, BEr A —RA3KICHEREEMTH L, ErEF—2%
FWNT C. thermocellum %3548 U= Y6 HIPH LT BEIRIC KD BEEDS BR-3 57260 Z A2 FEEREI M G il
Ml TE 7z, — 5T, MEGD 6*53\516%’#*§<twu~;< ITKIZRETH Y . C. thermocellum HEFEIZ />

POLTEENRKESEHEINTLE Y72, ZNATEIEICHEEMAFHIT5 Z LN TE o 7o, H
SE ORI Tl LA INERICRB SN TR Y, =X —% ATP LW IHEm e LTERT 5,
BT O ATP JREZHET 2 Z L& T Biahd DR R v e — 2 2 flV T L72BR O
C. thermocellum DYSEZFEAMT 5 Z & BN TE 7=, C. thermocellum F5F&HE T O ATP JFEIX, i R
BRWTEGE1E 24 FERIRREE . Kt L — X & FIW2 35813 36 R E CE— 7 I L, £ O%EMIC
BT DRk FOBESNTE (M5), ARRZICIC, BFREESMETORMT oML Co i aiimia) %
BT 5 Z LN TE,

1.0 —e—Avicel 1 o
©-Avicel 2
—
O Avicel 3
0.8 —8—rice straw 1
o~
rice straw 2 o (©)
O rice straw 3 O

0.6

0.4

ATP relative abundance

5 : ATP JEEIZ X 5 C. thermocellum SEHE Rt
¥t HEYR (rice straw) THi#E L7 fE R &2 R4,

0.2 8
\j Wil Lo —2 (Avicel) TE:ZE LI-ERAEHRAT
T ” ” ” 0 R, SERAIMNIC 3[EGT 57

cultivation time (h)

® C. thermocellum H 5 D%/ Is DNA #itH & D DNA A FI)L{Lf#HT

RN CTHFE LT2 C. thermocellum fla 6, RHUIRILZHMERF LTS/ A DNA Z i L7-, SMRTbell
Express Template Prep Kit 2.0 Z /T, 7477 U ZFH L7z, DNA > —2 =% — Sequel I (Pacific
Biosciences) % IV T, DNA ElFIfi#HE & DNA A2 FIALIENT O T=b DT — 2 BG %1772 (K 2), b
7' 77 2 SMRT Link v9.0 (Pacific Biosciences) (Zd& - T, 67T —X D fastq BT — ¥ ZERK
L. AF AN 0707 — 2 ZBUG TEXTW\WADH 2 L 2 L7=, SMRT Analysis @ Base Modification
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Analysis Z T, A FALEIRZ KT L7=, C. thermocellum 77/ 2 DNA HC, N6-methyladenosine /&
10,478 #7, N4-methylcytosine 1% 17,129 i S lz, SRS TOREIL (p<0.05) FILL < 255,
LT % DNA A F/UEIRALE LT, m6A 13 23 ¥z, mdC I3 315 MALE4FETE /2, 4 DNA £ F/ifk
WAL T DBIE U A REERRT 52 N TE (K6, 7), L CHRIZEE . C thermocellum 77
/ 2 DNA 10 m6A & maC (T & biT, fiib & THE L2 Haicd 7 < /2> Tz, DNA A F /LD ZEH)
E, B = AR A AP D & THREINDEEF (type 3a cellulose-binding domain protein,
cellulosome anchoring protein cohesin region, dockerin, glycosyl transferase, glycoside hydrolase, carbohydrate
binding 72 &) # 2 — R8I CHL2EAE U TRV | DEERAEERTICKEL TWH Z R TS
DRERZGD Z LN TEI,

position cellobiose cellulose rice_straw locus_tag feature key product

174302 + - - Clo1313_0158 CDS (pseudo)

271975 F Clo1313_R0007 tRNA tRNA-Met

349631 + Clo1313_0318 CDS translation elongation factor G
463710 +

497395 + + Clo1313_R0013 rRNA 16S ribosomal RNA

501386 + + Clo1313_R0015 rRNA 23S ribosomal RNA

999765 + + Clo1313_0862 CDS hypothetical protein

1791504 + + Clo1313_1536 CDS chromosome segregation and condensation protein ScpA
1911387 + +

1911394 + +

1915088 + + repeat_region (CRISPRS)

1962628 + + Clo1313_1677 CDS FAD-dependent pyridine nucleotide-disulfide oxidoreductase
1981018 + + Clo1313_1690 CDS periplasmic solute binding protein
1983893 + +

2125732 + - Clo1313_1817 CDS type 3a cellulose-binding domain protein
2305191 + + Clo1313_1962 CDS type 3a cellulose-binding domain protein
2453060 + + Clo1313_2087 CDS transposase 1S200-family protein
2589341 - +

2691961 + + Clo1313_2284 CDS hypothetical protein

2839225 + +

2984529 + +

2984597 + + Clo1313_R0057 tRNA tRNA-Gly

3213191 + + Clo1313_2731 CDS amidohydrolase

6 : KRS TEENT D C. thermocellum 77/ 2 DNA H1 @ N6-methyladenosine (m6A) iz
mOA R ST EL A2+ T, M SR o o8z - T g, M S Ca— RS TWHEls
FRY A REINTND,



position cellobiose cellulose rice_straw locus_tag feature key product

34908 + - - Clo1313_0033 CDS Peptidoglycan-binding lysin domain
37462 + - - Clo1313_0035 CDS transcriptional regulator, GntR family
62521 + - - Clo1313_0054 CDS type 3a cellulose-binding domain protein
103790 - - + Clo1313_0090 CDS S-layer domain-containing protein
163873 - = - Clo1313_0149 CDS hypothetical protein
173559 + + - Clo1313_0157 CDS hypothetical protein
290327 + - - Clo1313_0269 CDS hypothetical protein
290920 + + - Clo1313_0269 CDS hypothetical protein
297167 - + - Clo1313_0272 CDS hypothetical protein
308178 + + - Clo1313_0283 CDS glycosyl transferase group 1
527931 - + - Clo1313_0482 CDS regulatory protein DeoR
717213 + + - Clo1313_0630 CDS cellulosome anchoring protein cohesin region
737212 + + - Clo1313_0648 CDS glycosyl transferase family 2
769668 + + - Clo1313_0675 CDS S-layer domain-containing protein
780147 + + - Clo1313_0681 CDS hypothetical protein
816335 + + - Clo1313_0710 CDS transcriptional regulator, GntR family
945238 + + = Clo1313_0819 CDS hypothetical protein
1154712 + - - Clo1313_0991 CDS two component transcriptional regulator, LuxR family
1238815 + + - Clo1313_1036 CDS glycosyltransferase 36
1241426 + + - Clo1313_.1036 CDS glycosyltransferase 36
1250043 + + - Clo1313_1045 CDS hypothetical protein
1398785 + - - Clo1313_1176 CDS cell wall hydrolase/autolysin
1571328 + + - Clo1313_1326 CDS hypothetical protein
1571337 + + - Clo1313_1326 CDS hypothetical protein
1574608 + + - Clo1313_1330 CDS RNA polymerase, sigma-24 subunit, ECF subfamily
1575483 + + - Clo1313_1331 CDS hypothetical protein
1596038 I = - Clo1313_1351 CDS hypothetical protein
1680733 + + - Clo1313_1428 CDS hypothetical protein
1798325 + + - Clo1313_1541 CDS hypothetical protein
1925516 + + - Clo1313_1649 CDS hypothetical protein
1925525 + + - Clo1313_1649 CDS hypothetical protein
1942359 + + - Clo1313_1659 CDS glycoside hydrolase family 9
1943492 + + - Clo1313_1659 CDS glycoside hydrolase family 9
1985162 + + - Clo1313_1694 CDS glycoside hydrolase family 9
2001103 + + - Clo1313_1706 CDS hypothetical protein
2002741 + + - Clo1313_1707 CDS hypothetical protein
2018210 IF = - Clo1313_1722 CDS hypothetical protein
2043549 + + - Clo1313_1750 CDS hypothetical protein
2286597 + + - Clo1313_1949 CDS hypothetical protein
2304585 + + - Clo1313_1962 CDS type 3a cellulose-binding domain protein
2323336 - + - Clo1313_1977 CDS hypothetical protein
2336079 + + - Clo1313_1983 CDS Carbohydrate binding family 6
2437506 + + - Clo1313_2070 CDS hypothetical protein
2547038 + + = Clo1313_2176 CDS S-layer domain-containing protein
2555140 + + - Clo1313_2176 CDS S-layer domain-containing protein
2575485 + + - Clo1313_2186 CDS hypothetical protein
2804693 + - - Clo1313_2388 CDS hypothetical protein
2874347 + + - Clo1313_2461 CDS glycosyl transferase family 2
2931291 + - - Clo1313_2506 CDS hypothetical protein
2952240 + + - Clo1313_2521 CDS hypothetical protein
3008874 + + - Clo1313_2564 CDS Dockerin type 1
3103564 - + - Clo1313_2635 CDS glycoside hydrolase family 10
3154717 + + - Clo1313_2687 CDS hypothetical protein
3208023 - = - Clo1313_2728 CDS hypothetical protein
3208487 + + - Clo1313_2728 CDS hypothetical protein
3361198 + + - Clo1313_2859 CDS Carbohydrate binding family 6
3367875 + + - Clo1313_2861 CDS glycoside hydrolase family 2 sugar binding protein
3413075 + + - Clo1313_2905 CDS polysaccharide biosynthesis protein CapD
3421636 IF - - Clo1313_2914 CDS hypothetical protein
3512483 + + - Clo1313_2998 CDS polysaccharide biosynthesis protein

7 BEEERLMCE®T S C. thermocellum 7/ 25 DNA 10 Nd-methylcytosine (m4C)
mdC PR ST Z+TC B SR o i 2 - TR, M S Ta— RS TV A ER
FWIYAREINTWD, BHEATEHDD S H—HERL TV,



7. AWFFEZ BT 5 [E N DR

HIER I RICAFE LI B THLEL R — AR A~ AZIEHT 52 EDNRDLNATND, ZiE
CTHRIESR DR E TR DR ANATON TE TN, B a—AR/SA F~ AN %+ 4312 1d0A
ETETHELT 19 2R AITEEMMEERTE T, PEHEE, MmOkt n— 20 HE C
thermocellum DB FHAELHFEL LTERY , KEINAZTEN L CINE TCEHOMER R LT T,

C. thermocellum D& )V 11— AFZA F~ ZFRETIR0ZE D A J) = X LITDWT, £ < OWFFEHRE HAEAE
9%, C. thermocellum |3 4.4g/L OFHlt /L0 — 2% 1 H CREBIIDHET S 19, £72, SgL DAL vTF 7
T A% S5 HT65%, 10g/L D FvEwaL#ELE T HTI0%NRT LN ZFS T, C thermocellum % &
T < DDV E— R EEIL, B r Y — b IR D S REEREG IR E TR 5 Y, Brr Y —
DL, BHY RBICEBOGRBERPEET D Z Ll o TR SLD P, C thermocellum 77 ) I
1L 130 L EDOSREERER 22— RLTEBY, 20955 70 UL EOFEFEBEEES (exo-1,4-glucanase,
endo-1,4-glucanase. endo-1,4-xylanase, acetylxylan esterase. xyloglucanase. endo-1,4-mannanase. lichenase,
chitinase 72 &) ML B Y —LEHEK L TWD, C. thermocellum 1% 0.5% Dbt/ 72— A (Avicel) %
45 BRI CoOfRT 205, B2 /7 BB T RIC 500 BRI < 23702 % 2 &6, C. thermocellum
ORH RV m— AGMRINITE L n Y —AREETH L I ERDroTnDL B, £/ il rn Y
— A LB LT, C. thermocellum % 35ds L= iR — 2RI Z L b bhoTngd 19, Lizin
T, C thermocellum D)L —AS5EME 2 L0 ) —A0LTIEHBATE ., flzidwiLAay—L%E
BT OHEEMEERROLEERI T EOERN. C thermocellum DIV A—APRFEHICEETHD &
TRIND,

C. thermocellum DFEEBIEIEFBIR T OFBL N — 1T B m— A 5O & %I TET 5 20,
o, BRI OBV REIC &L - T EBEEMRE R F OB F — 38 % 21, Kahel-Raifer
5lX. C thermocellum I3 B0 — A FZNA <~ AFDSHIHDOFIEL B RO o —TRIn L., v 7 ~K
T Ll e i BB R T ORREFETH L 2WELTND ), HFEEIL, HEDVI T
EFM C. thermocellum DERG I RBREEZTFENICRET S 2P oL,

ITAE 0D DNA T HEIN O B e AT > T, ME OB FRBHEOAEIEEL L Toe Y =27
4y VHREIPEEEL TWDHZ LR, BIHNIZR D 225 5 ), AR THE D B r—RRNA I~ R55fiE
BT B PRI 2 72 S AT O 1o DI I DT Y = X7 ¢ 7 ZRFFRITIE L 72AFZE R Th D,
AR TORRENX, I —HR =2 — N T ZET T3 A~ AR AT OMESL O 72D O HAZH 7050 7L A4 15
HIENTELZE, MATHEDTE Y = X7 4 7 AFESBITH LW ZGL Z LR TE LR T,
REAEED DD LEZ TN D,
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