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Using DNA obtained from the metagenome of compost, we constructed a gene library. The percentage of plasmid with

insert was approximately 96%. Approximately 5,000 clones in the library were screened for carboxymethylcellulase (CMCase)

activity on the plate. One clone showed CMCase activity. Gene walking and DNA sequence analysis found one open reading
frame (ORF) of 1,125 bp in the cloned fragment and ORF was designated ORF-1. Putative product of ORF-1 was not simi-
lar with any cellulase genes, but showed 46% similarity to DNA modification methylase from Simbiobacterium thermophi-

lum. The ORF-1 product possesses glycosyl hydrolase family 16 sequence motif which is thought to be involved in endo-

1,3(4)-B-glucanase activity. This motif was not detected in the proteins showing similarity to the ORF-1 product. These

results suggest that ORF-1 is a novel CMCase gene.
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PO AR IRABZBET DL AT H
ERTRINS, T, BREROBEKET X IRRSGENCHE
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HIN T, T TARHFETE, FFHE—wca R
ANDARYE ) ANF4 75 ) —ERIAHBE LT,

—7J, FEEL 2, chictarz—7RavErx—
Ny 77w R T, BEIICTER T YRR
b e —EE 5 HNC RN % & % O FEEEECT IR A 80°C
DlbwEL, ORI HR O KB R 7 & 23788
BRI RE N E L, A2 v B A b 2o
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R U R,
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CFHEFEELTHERTHS EBbh b,
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2.1. DNA il £ PRE DR EDRET
SEE v HEA N 0.5g D DNA % ISOIL (= » Hv vo—
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v ARGt L, 0.25% Agarose H (= » Hv o —
VHED) AT A e — 2 X ABESKEICCES T
DNA % Hif8 Utz KICHH U7ciEi% T DNA 1 pg 12
L T Sau3Al % 1/8-2U ¥ TR ZAL & CRE S
fRUTc Sul RIGE D84 v v PEERT, 1 DOEEHRY
I—FT 5D ETGRITHD 2~ 10kbp T
oSV RN SR S B R LT,

22, AVRAMAZT /LZ14T 5 —DER

RAm oy b EBRIC L o THIRE U BRE 5 il 4 4k ¢
255 Ay — VI CTRED BE T, BRIKEER, 7
735 GENEPURE (= v R v o — v ki) #AWT 2 ~
10kbp ® DNA Wi & it « WL U 7c, £ oREREY) %
N7 7 =% 2 —"TH% ZAP Express (BamHI)
Vector (A F 2y —vitlll) w547 —va v,
ZAP Express Gigapack Gold Cloning Kit (X F 5 &% ¥ —
v 8L 2 H\ in vitro Packaging % 1T > 7. £ D & 4 & —
F 2w IEHTN— e k7 A MV 27y v EREFICTS
2o TDTAT Y —DWIEERT, 77r—0F4 7T
) —¥# 0> ZAP Express Vector ® pBK-CMV Phagemid
Vector % mass in vivo excision IZ X W ¥]» HH L7z, 7o,
FAr—va vhbEHUEE TOREILTNTE Y B
D7 v b a—iZft o, Yh H L7 phagemid B
1ul & 200 ul © Escherichia coli XLOLR ¥k ¥ 3% ¥
(10mM MgSO, I OD,,=1.0 I &) wiRE L, 37°C
T 15min 7 % v F A ¥ F 8728, 40ppl D 5XNZY
broth %%, 37°C T 45 min 552 L7z, &I 0.5% 5 v
AFvrFlera—2F Y vatE (ULFCMC) B
L O >+ =1 v v & E T Luria-Bertan £ KBS BB A
EYECTHH05MA Y T2 AL Pp-FAH 57 bR
(IPTG) ¥ 15 ul 8K L, 5531 100 pl & 846 LT,
IN#E37°C T1HpEEE L, 1 v % — b DNA Oy
1 R %RD DD, HIEBGEIRLI20 70—V D7
Z A 3 F% QIA prep Spin Miniprep Kit % I\~ ThiH L,
% BamHI < CYWitE, 08%7 % v —A ¥ LEKIK
B THREAMT R O 1 X & HIE LTz,

2.3. CMCase Ft&#HT 57 0—>DIRER
14-(1,3;1,4)B-D-7 A v 4-7 v h J e FaF—x
(E.C. No. 32.14.) {EWA HFET L7 a—vik, HLHRF
v AFNLENLT—E (CMCase) {EMHIREICA 7 ) —
SV I LT AZ ) ==V PFERUTOERD TH b,
0.7% (w/v) 77— AR ETEIRERD 2 7 ==
R LT %K7 v — i 10ml BE L7z, 15 min =&
THHEBRE, 01%avI—vy FERZHCTHG, 1M
NaCl ¥ C 30 min Y6 L7z, Z OEAEA 2 [E#E DR L
720 CMCase {EHEIC X b 2 v = — A ICiEHEBD 7 VT
V—vHEBR Licau=—% A7) —=v 7 LT,

2.4. A > — b DNA B3| DBH RO BEH

IVT =Bz n—vDF TR NEHHEL, <
7 2 —[E7H O pBK-CMV M13 7 5 4 <~ — & pBK-CMV
BK V X"— A7 F 4 < —%F\ BigDye Terminator v3.1
Cycle Sequencing Kit (Applied Biosystems #:#) T —
rvv v ZRIE%AT - %, £ LT, ABI PRIZM310
AUTO SEQUENCE ANALYZER (& T #fi A Wr ko DNA

BRI % 75T Lz
25, D=3 —F0I& B 3 KiFDORET
SE4f D CMCase [GtE A B L T\ 5 LRI D
ORF (ORF-1) #Huf§ %7, TaKaRa LA PCR in vitro
Cloning Kit (% % 53 4 A #8) Z T 3 fHiR D 2 —
VYo —F VI BTol, B, SEH T VAR AL
H U 7% T DNA 5 ug % BamHI (50 U) CALIRE, F »
B D BamHL 1 kMR teA ) T 7 v A F
N BamHI 72 v b)) 5475 —vavq&g, 207
47— g VIR €y b TN e o
NMIEB D75 4 <— Cl & ORF-1 B4tk 173-196 bp
(5-ATGGTCGAGGTGTTCCGGGAAGTG-3") © 7 5 4
~—S1 W T—%& PCR &{T» 2, *D—& PCR &
WrgEMieh €y PEFIFTTZ7 12— Cl X b Tk
METHFy M ED Y5 14 =— C2 & ORF-1 fi5lth
D 390-419bp (5-TCGCGTTACAAGCCGACGGCTGG-
TATCTGC-3) D 7 5 1 = — 82 Z A\~ T K PCR % 1T -
720 BT, 754 ~— S2 & ORF-1 FtFld @ 997-1021 bp
(5-AGGAATCGTCCTCGACCCGTTTTTT-3) O 7' 5 4
~— 83 &\ Tk PCR B & #5FIC =K PCR & 17T
W, FRFRD PCREWAR 7 M u— 27 VEIKENT
THEZR LTz, TN T D PCR &35 DA M 94°C,
2min fRIF L7, 2 95°C:30sec, 7 =— Y v 7 60°C:
30sec, =7 AT V¥ a ¥ 72°C: 2.5min DU % 30
147 vET\, BRBIC 72°C, Smin G X ¥, =K
PCR FEW % 7 v — A 7P VEKGKENE, 7 Aos bR
193 v F% QIAEXII Gel Extraction Kit (¥ 7 7 v f1#)
T HhH e KB L, % © DNA B % pGEM-T Easy
Vector ( 7 v » 7 ##Hl) % X 2 % — Escherichia coli
DHSa #fEEX s LTCTAZ a—=v 2 Li, #LT7
0 —=v 7 i OBH Z RHE LT,

2.6. ORF-1 D531

RHE LI ELRORFEEAER 2 2 —-Th s
pGEX4AT-1 ~NEA L7, 7, avAEX bbb L
=5 F DNA 88l 7 v — = v 7 D12 D BamHI
4 v &AL 7 4 = —1 T584 K ORF-1 % PCR I
Lo Wi I ¥, 771 v —[EFit 5-CGTGGATCC-
GTGAAAAACGTAATACTCCAGGGTGA-3' 7 + 7 — ¥
7514 <=—) & 5-CGTGGATCCTCATTTTCCCGCCTC-
CAATCTICTTTT-3' (V R—R 754 <%—) THhDH,
BamHI %1 V&7 VX —5 4V TCiRLI, 7 Ha—A
7OV SR KE) T o - R L 72 1.2 kb © PCR IR
BEY & pGEX4T-1 < 7 % —% BamHl THLE L, F 4
Fevav i, FOFA4 75—y a2 VEKICIY XIb
Autolysis E. coli B (F 4 &V % —F 180 A L EEHA L,
100 pg/ml 7 v ¥+ ) v A&t LB FEREEHICEEE L 12,
EOF 4 T ru—vDFFAI NEHEL, 41 vy —1
DNA % 85 L T AN IET Th 5 2 & & BLFI 2
ORF-1 £t —H L TWbZ &R LI, 22 THEDLR
Fofl Az 75 A 3 K& pGEX orf-1 & &4 Lic, XJIb
Autolysis E. coli (pGEX orf-1) % 100 pg/ml 7 v £V
vELSUM 7 T ¥ — A% E T LB AR 2 ml 128
L, 37°C, 150rpm T 1 MRz, [FEH# 200 ml
KRIEREEXIRML, RFICEEE, ODg, 28 0.6 I
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7o 7o S TR 0.5 mM & 725 X 512 IPTG 2R
L, Bl&ke & 3 REMIRGE L, BB % 7,000xg, 4°C
T 10 min #0558 L CHEBEE, S0mM U R IEFEE
W (pH7.2) = T2E%EEHL T, REHEK 4ml <RE
Lo FOHEBER L —80°C & 37°C \Z TS, Ml
% 3[EFE DK L, 18,000Xg, 4°C T 10 min 3% 070 BEL T,
o b GEEMER) #1587, vk, BED XIb Au-
tolysis E. coli BRiL7 7€/ —AA<nvorne—&—
BFD araB A5 4 Y ¥4 2 BEF BRI TS
Tedd, 7736 —AFHETTTA V¥ A A0NFEES R,
SR X - CHOMEI R Z 5,

2.7, EBENIEDORERTV SDS-PAGE

85 du 7o B K Bl B % % MicroSpin GST Purification
Module (7 =+ v+ 254 F9 4 v 28) kv s
NEFF VS kT VAT =T —E (GST)-ORF-1 @& &
vy KRR LU, EREBERAEO T e b a -1
ot RICB BN GST-ORF-1 @& % v 3 7 &
EHEBEMHE®RE 125% W) RV T2 I AT S KE
% i\~ 72 SDS-PAGE % Laemmli? O F IR - TIT -
oo FANET—<v—TF VYT V7 A— R250 TH
Blt, ¥/, 2 v b u—n LT, pGEX4AT-1 X7 & —
D&% XJo Autolysis E. coli BRICTEERIA L 72 DD
WT b AR DEERAT - 2o

2.8. CMCase ;EHDAIE

CMCase & X B AR K B X O % GST-ORF-1 &
W50 ul &2 Fh 05% CMC &% 50mM b U R
FRAZ T e (pH 7.2) 200 pl I#RIN L, 37°C T 30 min X
JEERAERINCETTHE Y = ey ) F UL Y
THET B LI L D EH L, 7ok 1 umol D i TLHE
RN T ABEZESY lunit & LTz, T, XV 2B E
813 Protein Assay Rapid Kit (FnYGS) # B CHIE
L7 2V k=A@ onTh AEEDRIEEIT - 72,

2.9. ORF-1 BLFENMOHRIMRERVTIVFT 1
A MR

ORF-1 BEFEM D 7 2 7 BECFI O A7 [ M 3 %
BLASTP (http://www.ncbi.nlm.nih.gov/BLAST/) 12 THT -
foo FRMRIZ VA7 BEDYAFT 54 2 METE
CLUSTALW analyzing system (http://www.ddbj.nig.ac.jp/
search/clustalw-j.html) TiT -7, ¥ EF— 7 HEL
MOTIF search (http://motif.genome.jp/) THT > 7z

3. RERCEE
3.1. DNA OFERE 5 BREH

FRAEDRD A 1y HEOER, Fig. 1 IKRL X
51T Sau3Al OB JE RN E 5 R S\ L
7oo SO EMD, AFov b EAVDH I EITE - TR
W% &Ensda v RAFRELLTH BB OR
BB AR T WCHIRBER LT TRETH 5 & & HVREX
Nt KF¥F v PIohFCHRHEELEINTE 7 I vlE%
g gt KILK D5 o DNA Ml A wJgE/e 2 & %
e LTk, RO RO pH 25, %53
X7 3 vEBEEEREL DNA 2T % X 5 Iciffi X
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Fig. 1. Optimization of Sau3Al-partial digestion of compost-
DNA.
Lane 1, AHindIII-digested maker Compost-DNA was digested
with Sau3Al at 2 unit (lane 2), 1 unit (lane 3), 1/2 unit (lane
4), 1/4 unit (lane 5) and 1/8 unit (lane 6) at 37°C for 1 h.

nTw5b, XoTavEA b IBRNXIGAHEL /It
WE DT DNA M TTRETH o 72 b D EHER LTz, i
¥, DNA #ilific € — 21 X 5B TERINE Ao+ »
N 2 L%, DNA Mg & T L F b,
HIRBE TS IGNHE T I ds o 72 CRFEE), SaulAl &
Lunit T37°C, 1h ILE¥5HZ LIk > T 2-10kbp £F
WEDRESE DNA B L Ten 2 Edvh, Thiakis
& Ui,

3.2, AVIRAMART /I LSATSY—DER

TE L5475 V) —D X 4 X —i% 6.8%106 pfu/ml,
1 vH—r2hEIL96% TH D, Gigapack Gold packag-
ing extract (A b J &% o— vkl % H IR0 FHEMA
Wz 75— 27 HTHD 1.0x10-1.5x10" DEIPHPIIZE L
Foo Lo TCavREANDNADLDLDRERA XY ) AT
175 ) —DfFIcII Lz EE 2 b, ¥7, A
Wik OSFRI1Z T0kbp THotoe A X5 7 2B
2—fk 7 e - P CRALMGFT 285G,
VI — ¥ 1 XL 5-10kbp DEIRPIE EE 2 BT
BV, TDTAT T ) —IEEEEEFRERT S
DT LT\ 5B EEZ BRI,

3.3. CMCase ZEAFT 20— DR

#5000 7 0 —vhblzue—vifi, FOoan
=—HH% Fig. 2 TR LT, MAP v A7 &% fWTfE
BLUIMHERD A 27 ) 25475 ) —cRLTayv
T—V oy N7 vt A TAZ Y —=v 7 LIE4E, 36,000
ru—vihl 7uo—yRNEST 4 T 7 u—vThote
LIEIR TS 9, ZoWG LTS E, SEIOW
%8 Tl IR S 2 T CMCase IEE 2 H$ 57 v — v
PRETEREE2bNRD, COFRKIITAKa v HER LD
FoRt o3, SIS B R e K R EREE L a —
ATHBIDEEZ bR,
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Fig. 2. Screening for cellulase activity using Congo red assay on
agar plate.
(a) positive recombinant clone, (b)control strain (E. coli
XLOLR [pBK-CMV)).

3.4. A >H— N DNA B3| DR & R

85 17z DNA A5 122\~ T Open Reading Frame
Finder (http://www.ncbi.nlm.nih.gov/gorf/gorf.html) = X
D ORF # iR LT & A, 1,632bp D AW Fhic
1,125bp ® 3' KgdHR % R\~ fe FE 20D 4 (ORF) »
R\2 &7 (Fig. 3), Shine-Dalgarno L5 OFE#E & A
M & v BHEDOMNBERBRHIOHELEL, 1 vy — R
BLSI DBALED D 508 & H O GTG MBilth2 N v Th % &
HEL, 203157 3/ BEBEEOEY2— T 5
ORF # ORF-1 & fiy 4 L 7z, ORF-1 X pBK-CMV ®
lacZ' TEFVHR DL a N v & 7 v —aR—F L T 5,
FEH L X ORMEERAED CMCase itk & R L T
HH 0 LHEIR,

3.5, V=294 —F27IT& B ORF-1D 3' KiFD R

Y—v ¥y —%v 7 OPCREYDEIKRBKER X
Fig. 4 1C/R L7, SR XD —K, I PCR IZBf 7o »
1Y RV RRARDLRIND, =R PCR EWTIIH
200bpic 2 4 v N v KBS LI, Z DBIETHH
G LIRS, ORF-1 OFtsl & —F L, %2 32bp F
WOMFIC K Uiz, #1E=a F v ik ORF-1 Do =
v ThHb Lys DIRICFRD BTz (Fig. 3), chick by,
S5E4£ 78 ORF-1 #1585 & LIt L1z,

3.6. ORF-1 DEHHEIR - B KU CMCase JEFE

XJb Autolysis E. coli (pGEX orf-1) DBE{AHIHIWK K OF
MicroSpin GST Purification Module L TH5## o GST-
ORF-1 & % v X 75D SDS-PAGE 7o 7. & 2 A,
Fig. 5 /R L7172 X 5 I GST (26 kDa) & ORF-1(41.9 kDa)
DG 2 v 7B TH 5 67.9kDa it ici— 3 v B2
MR TEf7c®, IEHIC GST-ORF-1 @hé 2 v 8 7 G2
FHL, BRI hic o LRI N,

B AR W B O % GST-ORF-1 @& 2 v S 7B D
CMCase Gtk 2 MlE L7 fEH, Table 1 I/RLIC X 51T
IV P Rr—= IR E A ERED BRI CMCase (&
2, K3 O GST-ORF-1 @i f 2 v X 7 BItid bt
X - T ORF-1 E¥WH CMCase IEEAH T 5 2 & NEW

1 AGA ACT GGA GGA AGG AAT CCG AGA CAT TAT TAG GAG GGC TCA AGG 45
46 ATG AAG AAA AAA CGT CGG ATG TAT GTA CGC AAGC GCG CCG GAT TTT 90
91 TAC CCG CGC CGA CCG ATC CCC TAT GAA TGC GAC TAT TGC GGG GAG 135
136 GAC CGG GCG CAT ATG TTC TTC AAC TTC AAG GGA ACC GTT CGC TGC 180
181 AAA GTT TGT TGG GGG AAA GCT CGG GAG GTG AGC GAC CAA TGA TTT 225
226  TGC TCG GAG CGC TGG CCG TGT TCT TGT CGG GTA TGA TTA TCG GGG 270
271 CTT ACA AGT ATG ACG GAG GAG GTC GAG TGA TGA GCC TAG CCT GGC 315
316 TTC GAC GAA TAA TGG TTT TCG GGG CGG TGC TGT GGG TGG TCA CTC ~ 360
361 TGA TTT TTG GCG ACG ACA CGC AGC TGG CCC GCG ATA TTC TCA ACA 405
406  TCT TGA ACT TTA TTG GTA TCG CCA TCA CGG TGGC ATA TCC TCA CTA 450
451 ACA TCG TGA TCG AGG AGG ACG ATT AAG TTA TAA GAT GCT TGG GGA 495
496  GGA GGC GGA GCA GIGIAAA AAC GTA ATA CTC CAG GGT GAC GTA ATC 540
1 v K NV I L @ 6 Db VvV I 1
541  GAA GCC CTT CGT TCC CTG CCG GAT GGT TTT GTT CAT ACT TGC GTT 585
12 E AL RS L P D GF V HTCV 26
586  ACT TCG CCG CCG TAT TGG GGC CTT CGC GAT TAT GGT GTG GAG GGC 630
21 T S P P Y W G L R DY GV E G 4
631  CAG ATT GGC CTC GAA CCG ACG CCG GAA GAA TAC ATC GAA AAG ATG 675
42 e I 6 L E P T P E E Y I E K M 56
676 GTC GAG GTG TTC CGG GAA GTG CGG CGG GTG TTG CGG GAT GAT GGG 720
57 vV @ v F R EV RRV L R DD G T
721 ACA TTA TGG TTG AAT TTA GGG GAT TCG TAT GTG GGG AGC GGA AAG 765
12 T L WL N L GD S Y V G S G K 86
766  GGA CCG AGC GGA AAA TCG GCG AAA GTT CAC GCC ACC AAA GAC GGG 810
87 G P S G K S A K V H A T K D G 101
811  CGG CAA ACA ATG AAT AAT CGA GTT GTT CCT TAG GGT CTGC AAA CCA 855
102 RQ@ T M N N R V V P Y GG L K P 116
856  AAA GAC CTT GTC GGA ATC CCT TGG CGC GTT GCG CTC GCG TTA CAA 900

M7 K b L Vv 6 I P W R V A L A L Q@ 131
901  GCC GAC GGC TGG TAT CTG GGG TCT GAT ATT ATC TGG CAC AAG CCG 945
%2 A D G W Y L R S D I | W H K P 146

946  AAC GCG ATG CCG GAA AGC GTA AAA GAC CGC CCG ACG AAG GCG CAC 990
14 N A M P E § V K D R P T K A H 161
991  GAA TAT ATT TTC CTG TTG TCG AAG TCG CCG CGA TAT TAC TAC GAC 1035
162 E Y I F L L S$ K S P R Y Y Y D 176
1036 GCG GAC GCG ATA CGG GAG GAT GCG ATA TAT CAG GAA AAA AGA AAT 1080
177 A D A I R E D A I Y G E K R N 191
1081 GGG CGT GTC GGG GCG TAG CAA AAT AGA GCG ATT TTC CAT AAG GGA 1125
92 G R V. 6 A Y @ N R A I F H K G 206
1126 GAC GGG ACA ACG CCA ACG GGT GTA GCT ACT AGG GAT TTA AGC AAG 1170
27 D GG T T P T G V A T R D L S K 221
1171 CGC AAC AAG CGC ACC GTC TGG TCC ATC CCG ACA AAA CCT TTT AAA 1215

22 R N K R T V W S | P T K P F K 23
1216 GGC GCG CAC TTC GCC GTG TTC CCG CCG GAG CTT ATC GAG CCA TGC 1260
27 G AH F AV F P P DL I E P C 251
1261 ATT TTG GCC GGG TCG CCG GAA AAG GCA TGC CCG CAT TGC GGT GCG 1305
252 I L A G S P E K A G P H C G A 266
1306 CCG TGG GAG CGG GTG ACG GGA AGA AAA ACG ATC AAT AAA GAA GGA 1350
27 P W E R V T 6 R K T I N K E G 281

1351 TGG GGG CCT TCT AAA AAG AAT CAC CGC GAG TAT CTG GGG GAA GAA 1395
282 W G P S K K N H R E Y L G E E 29
1396 ACA ATT TTC AAA AAC GGT TAC GGG CGG GCT GGT GAT CCG ATT GTT 1440
297 T I F K N G Y G R A G D P I VvV 311
1441 TAT ACC ATC GGA TGG AAA CCG ACC TGC CAA TGC GAA GGC AAC GAC 1485
312 Yy T I G W K P T ¢ Q@ C E G N D 326
1446 GGA AGC GGG CGA GGA ATC GTC CTC GAC CCG TTT TTT GGC AGT GGT 1530
327 6 S 6 R G I v L D P F F G S G 34
15631 ACG ACG GGT CTG GTG GCA CAA AAG CAC GGA CGC GAC TGG GTC GGA 1575
32 T T 6 L VvV A Q@ K H G R D W V G 35
1576 ATC GAA CTC AAT CCC GAA TAT ATC GAA ATC GCG AAA AAG AGA TTG 1620

357 I E L N P E Y I E I A K K R L 3N
1621 GAG GCG GGA AAALTIGAJATT CTG TCG CTA TAG TGA GTC GTA TTA CGC 1667
372 E A G K * 375

Fig. 3. Nucleotide sequence of the inserted fragment in the recom-
binant plasmid from the CMCase-positive clone. Number of
the either side indicates nucleotide position. Single-letter
abbreviations for amino acids are listed beneath the first base
in each codon. Potential Shine-Dalgarno sequences are under-
lined. Gene walking sequences are doubly underlined. Start
codon and stop codon are marked with open boxes.

(Accession No. AB286874)

Ihiz,

ORF-1 BIEFEW DT 3 7 MBILHI O R R O
R, I —VROEFRORS & I Z R b -
oo LDXLIMIAW I LI DNA # F 7 — & & fHREMER
H 71 (Table 2), Symbiobacterium thermophilum 1AM
14863 H 3k @ putative DNA modification methylase M.
Sthl &b @V HEME (46%) %R L7, S. thermophi-
fum YHERE D B 75 Bk X W7 P BB Geobacillus  toebii @
HAEMETHY ¥, B ToSEIERETH S, HFEME
NEE EF L Inted, HFEMED D BRE ORFEL T
E I\ 05, ORF-1 DEMHBRME v R 7B ThHDHZ &
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Fig. 4. PCR products from three nested PCR for obtaining the 3'
end of ORF-1.
Lane 1, One step ladder 100 marker [Nippon gene]; lane 2,
1st PCR products amplified from compost direct extraction
DNA/EcoRI cassette library with C1 and S1 primer; lane 3,
2nd nested PCR products amplified from Ist PCR products
with C2 and S2 primer; lane 4, 3rd nested PCR products
amplified from 2nd nested PCR product with C2 and S3
primer.
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Fig. 5. Overexpression in XJb Autolysis E. coli (pGEXorf-1) and
purification of GST-ORF-1 fusion protein.
Lane M, Precision Plus Protein Standard (Bio-Rad); lane E,
Crude soluble protein from XJb Autolysis E. coli (pGEXorf-1);
lane P, Purified GST-ORF-1 fusion protein; lane C, Crude
soluble protein from XJb Autolysis E. coli (pGEX 4T-1)
(control).

PRI iz,

FAFEE DN RANTE & iz S, thermophilum TAM 1486 M.
Sthl, Desulfotomaculum reducens MI-1 M. Sthl ¥ X O}
Citrobacter freundii >~ b >V -4-XA F IV s T VAT =T —

Table 1. CMCase activities of GST-ORF-1 fusion protein
produced in pGEX4T-1 E.coli expression system.

Protein CMCase specific
Sample (mg/ml)  activity (U/mg)

pGEX4T-1 control

(induced, no insert) 1.179 0.004
Crude soluble protein from

pGEXA4T-1/GST-ORF-1 2354 0.057
Purified GST-ORF-1 fusion 0.346 0.247

protein

Table 2. Homology of the putative ORF among with other
homological proteins.

Relative genes Origin Identity
. . , Symbiobacterium
Putative DNA modification ;
thermophilum 171/370 (46%)
methylase M. Sthl IAM14863

Putative DNA modification Desulfotomaculum
methylase M. Sthl reducens MI-1

Putative DNA (Cytosine-
4)-Methyltransferase

158/371 (42%)

Citrobacter

Treundii 156/369 (42%)
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KGR EieF—7, 75 39 —37 L 16
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ST™ ———-RNRRSVWH INTQPNKEAHFAVFPTTLVEPC | LAGSKP——————————————————~ 232
CFM ————RNRRTVWNVNTKPFAGAHFATFPTEL IRPC | LASTKP-———————————————~ 245
DRM ————RNKRTVWNVNTQGFKDAHFATFPPEL I VPC | KAGSKV——————————————————~ 241
ce/-meta DLSKRNKRTVWS | PTKPFKGAHFAVFPPDL | EPC | LAGSPEKACPHCGAPWERVTGRKT | 577

k% ok kk *

kkkk kk ok ckkk ok

STM GDYVLDPF 240
CFM GDYVLDPF 253
DRM NDFVLDPF 249
cel-meta NKEGWGPSKKNHREYLGEET | FKNGYGRAGDP 1 VYT | GWKPTCQCEGNDGSGRG | VLDPF 337
A B Kokokokk
STM LGSGTTAVVCQNLDRKYVGIELNPEY IQIAVKRLTS ILTEAPQVTKVV - 289
CFM FGSGTVGVVCQQEDRQYVGIELNPEYVD I AVNRLQGEDTNV IR 1AAA-—- 300
DRM FGSGTVGVVCNELSRRY IGIEISQEY IEMATQRI INTEYAEEEGRKCNEL 299
cel/-meta FGSGTTGLVAQKHGRDWVG I ELNPEY | E | AKKRLEAGK——————-————~ 375
whokk % * sokk * ok

Fig. 6. Comparison of amino acid sequences between the ORF-1 product and putative DNA methylases from Pseudomonas syringae (STM),
Citrobacter freundii (CFM) and Desulfotomaculum reducens (DRM).
Number of the light side indicates amino acid position. Identical amino acid residues are indicated by asterisks. Underline (A) is glycosyl

hydrolase family 37 and under line (B) is glycosyl hydrolase family 16.
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