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Pseudomonas sp. JH1014 was isolated from stream water as a detergent-compatible alkaline protease
producing microorganism. The strain produced ne detectable cellulolytic activity in I.B medium. The
addition of carboxymethyl cellulose induced the production of carboxymethyl cellulase (CMCase)
without causing any significant change in the growth pattern of the strain. The strain reached its
maximum growth after 9 to 12 h at 37°C, and the production of CMCase in the presence of the sub-
strate reached its maximum after 21 h of growth at 37°C. The optimum pH of the crude enzyme
preparation was pH 6.0. The enzyme had an optimal temperature at 55°C, and retained 70% of its
original activity when preincubated at 70°C for 10 min. Activity staining of the crude enzyme prep-
aration separated on an SDS-PAGE gel showed two active bands with molecular masses of 54 and
30 kDa, indicating that Pseudomonas sp. JH1014 produced at least 2 kinds of CMCase.
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AME #F R WA, 2 Aol ARt Pseudomonas sp.
JH1014= oA5pA] 53] & AERFE AA d7kgom A}
€ 7hse el oild BHaAE ek gow By
HATE? Afa Baldd A miXE LB(1.0% tryptone,
0.5% yeast extract, 1.0% NaCDe} LB 0.5% CMC(carboxymethyl
cellulose, medium viscosity)& #7)8 LBCE 48319

AREAIE. CMC, DNS(3,5-dinitrosalicylic acid), MUC(4-methyl-
umbelliferyl cellobioside), Congo red®} polyacrylamide gel
electrophoresis& A9k Sigma(St. Louis, MO, USAPIM T
3k4 2?1 silver H41-8 A]9F2 Pharmacia(Uppsala, Sweden)
AFE& A3

/ﬁ-?r-:-'E-sﬂi_’-‘- AL, AR oA o Af-A £3)
(carboxymethyl cellulase, CMCase) AA4He- gelatr] 98}
Pseudomonas sp. JHI0145- LB ZAMIAel] =eksled 37°Co)A
HjeFEE & VeRd F2UE dard o3 7H—§ ]*&3}0% LBC
AR HFSEATE 37°ClA] 24417 ke 3, vl 9
o 0.1% Congo red &9 Ataf K31 302 %OJ gk o
<, LOM NaCl &40 = 608 gt 2 GAAA 23] F
219 clear zone2 FA3sld CMCase B4S elslgivh. x|
iRl A Fe] FA 2 a4 S ZARBT sl 37°C0)
A 16M7F wiF S Pseudomonas sp. JH1014 il 2 m/Z
17 flaskell & 200m/°] LB ®iA|2} LBC #ix]ol 7z} H&et

37°CoNM b EHA 3AIZF 7hA 02wk A3 3}
04 600nm°ﬂ*1 THEE S, Mg Yyl A
& AHEt] CMCase @RS AN

:L.JE’sl’d F. CMCase®] =% DNS Hw%ﬂ o) 6}04
CMCEHE f2d sl ﬁzéé}oi ATt &, o) A
ol EF 4L 98l S5l HS CMC(1.0%, wiv) 500
wl, 200 mM Na-citrate 9F3~&°“ (pH 5.5) 250 wel EAgels
Eete] R ImiE 3 & 55°ColA 1A17) 308 HoF wke

AlZTh DNS AleF 3.0 mlfﬂr glucose &4(0.1 mg/m/) 0.1 mk&
F7Vsle] Wke-S AAA T SR B #el e A3l & 550
nmelM SRS S4sIsinh AE BEe] 2 glucose E
T8N S Algsle] 2ge T2 RE PEh g4
2% 10uite CMCE 7R 319 55°C 24 sl 187

kel 1.0 umol®l glucoseo -gah= FAHS M= &
’\91 Ok&i g efatirt.

&9 9. Pseudomonas sp. JHI014Z Z 2200 m!/
X 10 ﬂasks)«] LBC wiR|ol] AEste] 37°CelA 214]7F ot
aFetiet. BigAE 4°ColM 7,000 pmOE 102 Fe 94
Ealste] AFd 1850 miE 3|<p35la, o= ultafiltration kit
(500 m/, Amicon, Beverly, MA, USAYS AME-3lad 4°CollA] 65
mZ7H E5e F BA ] de AASE FAAZRE ST
©]& 50mM Na-citrate $F=8-M(pH 5.5) 15ml] Ho] &4
Yo A3t

pH 2 %9 9% a4 FA) wxe pHY FTS 50
mM Na-acetate(pH 4.0-6.0), S0 mM Na-phosphate(pH 6.0-9.0)
T 50mM glycine-NaOH(pH 9.0-10.5) ¢89S A}&-3}o]
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FAHYN 2@ Fguje] EAF FA. Sodium dodecyl sulfate-
polyacrylamide ‘gel electrophoresis(SDS-PAGE) Laemmli #
el wel 11.5%9 geld ARE-Ste] slen, 5489
€ loading buffer(4X)9} Esled 28 F9F 8 g Ao
A 5% B A4 ZElete] gelll Fiekth d79Ee] €
W 3 SDSE A|ASH] 25 el A-2olX] 20%(vAv) isopropanol
21584 W Ak, dEs AgAT7)7] $l8 s0mM
Na-citrate =58 (pH 5.5 ¥l S{jr =9 3 AT
AATE gele 2mM MUC Sol] A4l & o= Mx 55°C
szl AL 30 AR UVlamp—~ Abgale] EAwE
AZsiey D o] Bt gek® Pharmacia®] silver 94 kits
ARg-3ted ?-3 1ot o 3 el Bkt Wlwslel gul
o] Exlgke Agsisith. 25 ¥PMER bovine serum albumin
(66 kDa), ovalbumin(45kDa), glyceraldehyde-3-phosphate dehydro-
genase(36 kDa), trypsinogen(24 kDa), carbonic anhydrase(31 kDa),
trypsin inhibitor(21 KDa), “22)3L lysozyme(14 kDay2 AH8-3193th
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Pseudomonas sp. JH10149] 34 H HH4s Edaide) A
A}, Pseudomonas sp. TH1014= LBC FLAa)x]ollA] Ad-fas
A5 Al Aoz ERIFJTk A nlAA)). Pseudomonas
sp. JH1014% 37°CejAl wbwfelsii s © LB #iA A=
CMCaseZ AAFEA] edskor, CMC A7ks o] o+ &
B vAA A2t CMCase?] AL FiEshe AR o}
ERtth. CMCE #71st siR]olA] Pseudomonas sp. JH1014+=
3Nz 3RE F48] F2s] AlFEeH, 12411k $oll= A4

A71el EofZhoL, & °1 AR OA7E FHE AlRRER] 214
bl AAkgo] M%Oﬂ oot & AsiathFig 1), wiAe] gt
FE3hs CMCY k& ulek 317 FHE AAE) Zaskr] Al
sl 1821%F o] o= A AW FUTHAA P, Bl
F 2447k o) Fo)= LB wiAle ATt LBC wiA|eA #¢] &
Aol ok7} e Fow LE /vn‘tﬂ(Flg b,

7} CMCase®] A2be frislar, o] el ok CMCel 3l
AHEo] o] F2lo) o] 8HU 1 W&ol Aoz Helr)

ZEAS] 849 "X pHY &%9 F3. Pseudomonas
sp. JH10147} *Mz‘s}«:f CMCase®] #HA pHe 60, AF 2%
= 5500l A], B AgdelA e B Bacillus sp.
KD10142] CMCasedte U2 Aoz LiePdthE 4 pH 45, #
7 2% 60°0).0 2aaNe pH 6.0004 Hol 24 R
on, pH 6.04 8.0 AleloM= A B2 70% ol dE vEh
WA, pH 5.0 o1&k} 9.0 o)Adel e Ft) &49) 60% o3}
o] vro. #4498 wckFig 2). Pseudomonas sp. JH10147}
M2kl CMCaset= 55°CellA] FHdl 848 Blow, 40°Ct
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Fig. 1. Cell growth and CMCase production of Pseudomonas sp. Fig. 3. Effect of temperature on the CMCase activity.
JH1014. Cells were grown in 1/ flasks containing 200 m/ of the
medium at 37°C with rotary agitation. LBC medium was supplemented 100
with 0.5% CMC. Symbols: @, growth in LB; A, growth in LBC; ¢,
CMCase activity in LB; B, CMCase activity in LBC.
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0 Fig. 4. Heat stability of the CMCase. The enzyme was preincubated
30 40 50 60 70 80 90 100 110 at 70°C in the absence of CMC for the designated time periods prior
pH to activity determination at 55°C and pH 5.5.

Fig. 2. Effect of pH on the CMCase activity. Symbols: W, Na-
acetate buffer; 4, Na-phosphate buffer; @, Glycine-NaOH buffer.

60°C Atolollr= HEAS] 60% oVd& Jehlilar, 70°Cel
Me A 2749 23%E JEpigieH, 8oecolM = A 24
S Bo)A eokth(Fig. 3). FEAAL 70°ColM Fx2iE & 7t
T ENE 4T A7 108 T @A Folle 70% @
S ROV, o Sl F43] B84siEo] 302
AE 16%, 60F Fole 10%] 7= e vepldet
(Fig. 4).
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Fig. 5. CMCase activity staining of the crude enzyme preparation
after SDS-PAGE (A) and its illustration (B). Lanes 1 and 2, size
marker proteins as shown in text; lane 3, the concentrated supernatant.
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