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)57 )L O0—XSEEFBREMEEED BB
AMPRETERREBEL LEEBCB TR EILS—EEHEOD B

EHM ', /NSERXK '

VBRSBTS I T A D L

Fexix, V72 era—2A0EMEREZDS LT, AMHAREZFERE U CHAME & R4 E TR RO BRE A T o TN .
ZDDRFIETIE, BAr—ADESFEL b D, 1OHUEMEAFERIA TREA B TREZR AR O B2 1T o 7. F 3R IR
WARD RN B, 1,350 RO 2 BB L7z, A A AR Z FERFW L 55 W-broth IRIEEFHI CEkZE 2 2k L, 7
NIRRT L AT L= (CMC) 53T B X0 RIGIChm St 7 —BIEMEAFHE L7z, 3k SN2 ERIC O
T AMIENE (Fpase) %0, TAVE TIOHFgER4: & LTV Streptomyces thermocarboxydus CA2 & O B RIGAE 2 T 5 Bk %%
L. Zho 58RI 16S tDNA OHEEEIFIL VD, 3T Srepromyces JBHRE T 5 Z L RO MR o7, SO B F 7T A

N EAERLL, PEG HEIC K2 R E Y A RHLAZAIAR 7 2 — DA ZR L7z & 25, Y810 & Y1826 D 2 Bk TT' T A I ROFE AT
L, Tho 28TV 7/ e —2AnbiEMEEZ AT 2O OBREBE T HEEE LTHRERLE L RSN,

F—U—F: fE, BAT—F, VS kLo —2

U7 erm—2 (LO) idtrn—R% A A F~
ZDERSTHY, Erm—2, ~Ikro—2,
V7 =URNEEN, ZRORMEICHES L TW5D GT
E5,2012). LCIFRIEIC L 0 AL 2MECRb b,
RIAARIFIC A U D Mz 70 S loE £, BN
ICKEIIRAFEL TS GEEDS, 2012). Ziubixt
N —R7p EOSERE L GATHWDN, FEEO
EIRE L COIAFA S TR, T4, LC &
BHELTYH, A AT H ) —7p EOBRBHLERL
FWE T R RGET DA A T 7 A ) —Hiflo
BAFEANEB S TWAD, o — 2 REI ORI
OB LB A N ThD Z DR A &
o TS, ZORMEEZERT D 72HI2iE, K=o
N L < IEE M IMEE T LC 28205 M Li-wE 4
A RBLIRRE & T 2 H - AR N EETH B.

HARRLCIX, Flix D LC /il iy oy fil sk %
WHIMICER S Z LTV LCENEL T 5.
bR LC fMAEMIIEFEETH Y, FFZ

HEJEFHE, BeaEiEe CHTEBEICL S LC 4
FRIZOWNTEE < D BFFICHIE STV D IRk
5, 2012; Kanda et al., 1978; Tien & Kirk, 1983). F£7=,
(Hypocrea jecorina) (3t /v 7 —
BARER & L THRPFTRHH I TW D RIRETH
D, ZOEICE DT — AR A b RFIE )
AT D GITRE D, 2012; Martinez et al., 2008) . £ 7=,

JTRZAE) T 2 TR BEIZ 3T Thermobifida
J&X> Cellulomonas J& KGR IZ X 2 & /L v — R 53D
e TR, ZAbMEMDEL T —EIZD
WTCIRBER RIS 7 ) Wit % 1 - 1o B AR
BFgemitEE LT (Wilson, 1992, 2004; Gilkes et al.,
1984). —75, JrAEWEOAFER & L CIA < EXEFM A
STV D Streptomyces JBIGIRFE TS, ZivbD—
23 LC ffREZ O Z L3 EbiL, BEAT—ER
NIt —RGMREBRETHLHX T T —ERHwE
STV D (Théberge et al., 1992; Walter & Schrempf,
1995; Wittmann et al., 1995; Morosoli et al., 1986) . FiZ

Trichoderma reesei
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RS IIZ WY =022\ T, Streptomyces
viridosporus TTA DpWE~LAF o X —ERIT X
DRI IND Z ENRBH BN S, TF, ZOREK
DY) LHMEZES LTS (Davis etal., 2013). LA
L7213 5, Streptomyces J@HBGRFIZ X 5 LC 73 fif D4
RERITIZ E A EB SIS TOHRL.

Fx OMFRZETIIINETIZ, BAr—RFNA
I~ AOEERERbE BE S LT, BiEgoeL
71— A % SR FTREZR 1,000 BEEA o HGER % 2 53 B
L, ZOHKkaLrzarihere—2%&EEC
EALTE B Streptomyces thermocarboxydus C42 % i3
P L7z, C42 #RIX glycoside hydrolase (GH) family 5
\ZIB3 % cel5Ac, GHY IZJET 5 cel9Ac T EDEINLT
—EBEETFELOZIERTALNITEINTND

(Tomotsune et al., 2014). F£7=, EfHINME®DE D
T AL PE RIS 2 X LT, C42 T Streptomyces
kasugaensis IR OHUEWE I AT~ A 2 (KSM)
DB RN LT kas BT (Kojima et al., 2006)
EEANLZEZA, TERL (SR L e —2R)
R, Wb, AFXREORM KL FERFRLEL LT
KSM OAFEICHEI LTz, Zh kv, Ca2 13s %
BRAEFEE LTHWT LC 2 EE A E LichiAEy
BARBEAEENFAIRE TH DL Z RSz, Ll
NG, ZOBRTEAKTIE, AMBRO/FES
HMIZ LD KSM EREZDRISEDRD b, T O
BOROVEKRNEENT.

AR TIX, AR OBFESCEA D00 5T
B LC it Z R L, BIEFEACK VA O
AR Z R & U CHUAEME 2 58I A2 PE PR 72 ik
PR O HEE - Sebka BN L Lz, 2oz, 13
B HEE  OHRERE L, ZoalL s v
a2 U O AR TOER LT —BIEED 3
ZHIEL LT LC @9 b — A&y o e %2
BFTICHBE L2, &5, HEEL - BORE R B/ S
FEANFRETH D005 LTz,

M ETHE
TERE D ERE CHBESY

TR O3 BECIE, HV ZRXEqHL (Hayakawa and
Nonomura, 1987), CS ZEXRIZM (EmtEL o —2R

(Merck) , 5.0 g/L; Bacto-yeast extract (DIFCO) , 0.50
g/L; (NH4)2S0s, 2.5 g/L; KCl, 1.7 g/L; Na,HPO4+ 12H,0,
0.50 g/L; MgSO; - 7H,0, 0.50 g/L: CaCOs, 0.02 g/L;
FeSO, + 6H,0, 0.01 g/L; FEREA, 15.0 g/L; pH7.0),
ISP2 % K5 (Kieser et al.,, 2000) Z VY, ZiH I
IEv 7 a~% I K (60 ug/mL), 71 A% F 2 (60
pg/mL), KU A RZU L (20 pgmL), U7 A
i (20 pg/mL) ZEEEHI L2, FHREF#EIX 30CIC
TR EE L TTo 7.

LC B LREDFBRTIEL, W-broth IR (A=
AR, 1.0 g/L; Bacto-yeast extract (DIFCO) , 0.10
o/L; (NH.4),S04, 2.6 ¢/L; KCL, 1.7 g/L; Na;HPO, + 12H,0,
1.25 g/L; MgSO, « 7TH,O, 0.5 g/L; CaCO;, 0.1 g/L;
FeSO, - 7H0, 0.01 g/L; pH6.9) % AV 7=, = (fzH: 2
mL ZEE 7 mm OF T AL =X —~fHL & HIZ 165
mm PRREFEBRE I AIVTHE L, BERICHW. B
#£1230°CT, 120 strokes/min DEAEHRE T 5 H BT
ol AXAMBRIZ, AFT AT AFREEAT
Betgne s A 7 LR O SR RZ R L kS
Nz, F¥30 um O H D% V2 (Takahashi et al.,
2014) .

Lo — 2R U Streptomyces thermocarboxydus
C42 I L T'S. argenteolus M178 1% W-broth Z T,
L < IFRIRICIR 72 L 9 125538 L 72 (Tomotsune et
al., 2014).

DNA #24F & iR E DS B Erit

KEGH IM109 & SCS110 (X DNA #E{EDE L L
TH /= (Sambrook et al., 1989). IM109 & Z DIFE
HLHARIE 37°CC, SCS110 & = OFE AT 30°C
T, LB iHiA FChEE U7o. HoBREE Y (AR LA 2
WA 2 —pTYMI9 [FH I KFED BN REHF LD
SyRE L T2 72 = (Onaka et al., 2003) . FORRE D
gL, pE (Kieser et al., 2000) (ZfE~T, 7
0 7T R MIKRIGE SCS110 DOFEERHAD & 7
L 72 K A F /L1 DNA B 28 A L 7=,

PCR X LA Tag DNA polymerase with GC buffer (%
BT F) ZHNTITo72. 16S tDNA OEIIEIC
X, 16S 1IDNA ORI T T4 ~—% H\iz
(Tomotsune et al., 2014) .
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LT —EEFEDT va EBIE

FORREE OB BIEICE N DL T —BIEMI,
BB CREAMG L7z, —WKEHEIE, CMC 7 v AT X
D2 TORERE G L LTiT>7- (Teather
etal., 1982; Tomotsune et al., 2014). = Z C, £ 18 mm
L ED CMC 73 M 3 l2 S L7 i BHT DN T D A,
ZWREHT & LT AL r— 2O fiRIEME (FPase)
ZHIEL, HWENT-HREL T —PiEE s L CEHE
L7z. FPase OIEMRIEX, Y=bhat U FoLm

(DNS) 1% GERED,2012) IZEIEZMAZ T, LAFD
X 914727250 mM 7 = g B U 7 A KRR

(pH4.8) 400 pL = AHEWT A 1 8 (Whatman &5
M No.l, 1Temx 1 em) Z AL, ERiFaEF 100 uL ¥R
MU T37CE72I1L50°C s &, 18 RffiH %12 DNS
AL 900 uL A N2 TR Z A5 Ik S 7. AR A %
BOSE IR 2 723 2 B S D a > b e — )b
& U= WIBE C 10 S M ROGHE 2 I L T (n
S8, WHEIRICAR-EAK 1S5mL THIRL, ~fZ7u”
L — kU —#— (Benchmark Plus) % T Asp &
WE L. Zna— 2 EEKE (0.0500 ~ 3.00
mg/mL) % AW CRIBHIMBVEGZITV, T0D Asg
L OBREBEREERL, RISHEHZBWTAE UZET
Pz 7 v a— 2R TRD-. 1 7 1 umol D
BEICHE A AT DR EAE L unit & L TREALT—E
TEMEZ R L7z,

BHRORE

AR DFIEIL, 16S tDNA O IELHI D5y 1%
BN TIT o 72 (i D, 2001). Colony direct
PCR (Tomotsune etal., 2014) (2 XV, fifiE oo =
—7/5 16S rDNA % 43 THEIE L, Z OBIEEY D
WHEY ZRELREZ. £ 0% % DDBJ
( https://www.ddbjnig.acjp) @ BLAST # — F
(Altschul et al., 1990) Z X v fi#hT L C, Clustal X %
AW RS 615 CTRBe 2 /F8 L (Thompson et al.,
1997), & HiITHE D type strain & OFAFEEZ 7L LT
[FlE L7z,

mREBE

IR E OB

FKH RN C R 2 IR U, S H A SRz
SHBITHAEL, X512 100°CT 1 BRI LL_REzE
WERY 5 Z & CHOIREUSN O AEM 2 FH L=, =
DO EzIE T HEEL A HV 2 REqH, CS REG O iz
DEFE, 30CICCAEFERESER, AFLTX
THREO a0 =—%289F Uiz, HEE L 7ZFERR T S
51T ISP2 FEREFHIITAE 2 Mk EE R 21TV, MO AME
PDIRIELeNWZ E &R L7z, LLEick v, 1,350
R D HGHR 1 % 317 (2 B L 7.

LC 53 FR IR E DRk

LC ZFERFRE L TEBFTTE AL ELT S
728, 1,350 BRO AR ERRIC O W T AT AM R E =
BRFVR & 3 5 RS G BB B R 28 2 (S L
ZTOEEERN, S HICHE BFIC WSV
7 —BIEM 2 5 U 7=, W-broth #i /A ES HL 2 mL & A
NTRRE CE 4125 AR LI 2A, Z o8
HECIIAARERE DK 50% CHIEDAEB MBI ST
(X 1, A). EB OHEIZH) )30 59, 558 EIE 50 uL
ZCMC 7 veAIC L7z E 2 A, § 8%DE#ETR
BEN BB 18 mm LU ED KX 72 CMC 43R O FE K,
NS (X 1,B).

cont. Y810 Y1826 Y1837 Y1949

EOOOO

Y810 Y1826 Y1837 Y1949

&7 W-broth TOMBEEEWN &ECMCT7vt4 B).
cont. (ARIEEDEEZRTHD.

CMC 7 v B AT TRE RO D BLE STk
#EEWEHZOWT, &561T 37CH LV 50CT
FPase IEPEZHIE L7=. K2 IZIXZ2 D —f &~ L.
ZOFEFE Y, Y810, Y1826, Y1837, Y1949, 3 LN
Y2279 D 5 RA, THETHIREMSG L LT& kL
0 — 2GR A S, thermocarboxydus C42 33 LN S.
argenteolus M178 &A% & L <I1XZ L. EOTEVEfE
R Z RNy T-. FPase iEMEIE, MM kD
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6.00

.]TC

|YTN | .LLAIIIJ. d

$ P S B D D P g P P o o R
PP B PP PGP & S8
ﬁ_\"’-ﬁ\’-& L &5’5’-\"-&0-\"-\”0-\"0-\"0 ""‘ w

Strain

FPase (mU/mL)
o w 2
2 4 £
t=3 S [=}

=
=1
3

B2 MREEILS—EITL D508

famib e — 2 &R elieZeit e L 7 —BiEtE %
£#THLOTHY, FFZS0CTOIEMNEITELT—E %
PEEFMT D rlett 2~ iR L 70 5. & 2 CHfE
L 7= Streptomyces Eﬁﬁﬁ'ﬁm%@?/b7—‘)ﬂi 50C
THIEEERT Z LR oTclod, HREBROEE
AN THMERITEbO0, ELvT—80
B e LTEATE D LW END.

LC AR E D RIE

16S rDNA O FEFEIFNIZFE-S X, Y810, Y1826,
Y1837,Y1949, Y2677 O 5 #E A& [AlE Lz, FERIEH E
DAV =—% " & 172 colony direct PCR (T &
D, L0 16S IDNA fEI % 5 Te 1.5 kb DNA Wi i %

HE L, FofEERY 2RE Lz B 1), TS
Bk FEMTICcEy, 5 Kz ny

Streptomyces Eﬁﬁ'ﬁ%“(“% HERBNIR ol o

T, ZIHERITET O Streptomyces J&HUIRE FH D
TTAI KRR H—% OB B T ES TR &
B cED.

BEEFEAROREIL

5 BRIZ DWW T, Streptomyces JEHGERE F O G ta K50
IABIAR T 2 —pTYMI9 Z3E AN R[EE T D MRS L
7. 34%A 7 v — A & & e YEME {R{AE: 1 50 mL C
KWL 4 AREER L, £F L-@EERIRL T
0 b 7T A NERAB L. PEG BICEY, KIBH
SCS110 X v FHHL L7= (& 2 F /4L pTYMI9 %47 1
NFTANMIEALIZEZ A, Y810 & Y1826 @ 2
D BIIERRAN GO, 2D 2 FRI
C42 1k & RRRICEAFE IR D 2 A B R In R %

K1 LCAHHREDELE

Species Strains

Y810, Y1949
Y1826, Y1837, Y2677

Streptomyces murinus

Streptomyces kunmingensis

HARRETHD EMFTED. b LUAD 3 RRIC
DONWTIE, e N7 A MNRELO T D DRSS
HADRMEIZOWT, 5% L0 @iy 203
5.

HEE

HORR B et ARHIA AT 7 2 —pTYMI9 % 55 5
YAV 8PNy NE S - iy S e e S E L
TREHEE . AXAM AR % 5 —bfb\ttb\tﬁ%‘/x
7T LREEM O mm RS T TR < EET
72LET, £72. DNA Eﬁ%ﬁﬂﬁﬂ@?)&ﬁ%*fﬂ“\~ L
TWEEWEREZRAA AT 7 Jay—k X —0F
RIS = LE T,
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Isolation of novel lignocellulose-degrading actinomycete strains
Secretion of cellulases in cultures containing wood powder as the major carbon source

Kano Kasuga, Ikuo Kojima

Department of Biotechnology, Faculty of Bioresources, Akita Prefectural University

We studied the molecular breeding of an actinomycete capable of fermenting an antibiotic from wood powder to use lignocellulose as a resource.
We aimed to isolate highly cellulose-degrading actinomycete strains transformable with the genes responsible for antibiotic production. We
isolated 1,350 actinomycete strains from soil samples originating in Akita and other prefectures. The strains were cultivated individually in
W-broth liquid medium containing cedar wood powder as the major carbon source to screen for cellulase secretion into the medium using a
carboxymethylcellulose-degrading assay. The screened samples were further evaluated for filter paper-degrading activity (FPases) to select five
strains with a higher activity than Streptomyces thermocarboxydus C42, which was the only strain previously used to study cellulase degradation.
The five strains belonged to the genus Streptomyces according to the 16S rDNA sequences. Protoplasts of the strains were prepared to test the
capacity of an integration vector for Streptomyces sp. using the PEG method. The vector was successfully introduced into two strains, Y810 and

Y1826, which are expected to be available for production of an antibiotic from lignocellulose.

Keywords: actinomycete, cellulase, lignocellulose
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