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(57) Abstract: The present invention relates to a nov-
el Cellulophaga sp. strain having a degradative effect
on polysaccharides. More particularly, a sample is col-
lected from the seawater, the tidal mudflat, and the
seashore in the region of the southern coast of Korea,
and microorganisms are separated. Microorganisms
that are capable of degrading carboxymethyl cellulose
(CMC) are selected. Said microorganisms are con-
firmed through 16S rRNA analysis as being a novel
Cellulophaga sp. strain. Said strain and the super-
natant liquid obtained after culturing same are con-
firmed to have a degradative effect on various poly-
saccharides.
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w3l Eg) 8] Qtell A dilution plating W S ©]-8-3}9] Marine Agar 2216(MA;
Difco, V| =7)0l| A A 43k= M A &S 2] 5131 o)

Reld n AR 5 Agohold ® Ak 1A RS HEs) §5
FH2 5 AW 2 A& 2 9 2 (carboxymethyl cellulosel; CMC) & -3l &
A &S A s AT

TA A 07 A7) e v A= CMC S A (1.0%2] 7h= 5 AT v El
A2 2 2~ (Sigma, 7] MAYY O 2 Hol A Lsli= HbH o2 24X 3 3%
& ¢F25°Col A Mk 5, A7) Fel o] EES 0.1% FaL @l =(congo red)
LMo R 153 5ok AT T 1M NaClo = A & (Beguin, 1983)%F A3}, &
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|
4 AT H AAE g sta,
]9} k7 RNase T1 1022] ™ 3] -S- RNase Ae} Z$+3}o] AF-23F 0 22 % RNAO
5k QA # A% Y (Yoon et al., 1996). 7] A3 5 7] Fuym A
3 2}-o] ™ (universal primers)& AF-83}] 16S rRNA 34} S2%& —’F &5+ $-(Yoon
et al., 1998), Yoon et al.ol] 7] A ¥ "WFrH ol whe}, 525 16S rRNA £ % A} 2]
Al 3 Al A g A 545 53] gtk (Yoon et al., 2003).

1 A, = 1o YEkd vk} o] PDB-1 3 PDB-29] 16S rRNAc] t gk
Ae A A A o mfhe), o] & P A EEO] WS 1 W AEHE 22
el vke} 7ho) C Iytica ATCC 23178T 2 C. fucicola NN0O15860T o] & 7+

]I

o

E
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[95]

[96]

[97]

[98]
[99]
[100]
[101]

[102]
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S8 2HE A= Cellulophaga( & 23171 &8 E838f+

o] E(clade) ] =Foll 3 E S A st gk, 2~ E & 2 (strain) PDB-2%
22E &2l PDB-1, C. fucicola NN015860T, X C. Iytica ATCC 23178, Z+2}o]| tf} 3
16S rRNA 414 2354 99.0,98.5, 2 97.6%% 71A ™, t}it 7)€} v} &
Cellulophaga <51 W3 A &= 92.2 W A] 93.6% 4k= 2b= A2 g2l (2 1),
Cellulophaga sp. PDB-1 2 Cellulophaga sp. PDB-22. 2 4143} 014 20111 05€
242 o] Fh=r A F- 5] -1 (KRIBB) A &A1 9 ¢] 25 (KBRC)

1] A &2 A E(KCTC) ol 71 &8t 3 . (7] B H &.: KCTC11940BP 2
KCTC11941BP).

<A A d 3> v AWE AEZ 2 (cellulose) 13 E4 &<
237 <A ol 250l Ak v A B o] Az B8-S shlak) 93k,
1

0.2% CMC2] MA v} %] W oll A 30°Col| A o] &7t vl %F5 PDB-1 % PDB-22]
A 3E 9] gl A o] th el 4°Col A ¢ A (salting out) S =3 31l v}, o) ko] &4
AEdobA] B3 5L sl Ak oW 50 WA 70% H 9 Alolol A H AL,

A}o] 1. 21 I (zymography technique) &S o]-8-3}o] &< -8 &5
A8kl v

TAH 2, 0.1 % CMC2] SDS-PAGE A& A 238k 5, 70 V 17195 & th,
¢] 2 9 (refolding) 1] ¥1(20 mM Tris-HCI, pH 8.0, 150 mM NaCl, % 1%
Triton-X100)ol| A Ao A 1 A| 7+ &<k Q1 FFH o] dalal, A 23 B &5 HH =
AT 1 A7 5 QF 7R A o] A& gk H, 44 7] AE 150 mM NaCle = 20
mM Tris-HCIL, pH 8.09l A 8} %7 & <F 2] Al 7] th, 0.1% 32 & =(Congo
Red)= A4 T},

1 Aw, 3220 Ve nl9) ZFo] CMCE SDS-PAGE] tff 8+ #}o] 2 1¢

5 —
@

<A 4> HBE o @ld G4 4

<4-1>N-ZF A @7 (sequencing)

PDB-19] 35 kDa ©@¥ & o] N-et Al A& 3 gt} 70% £}
2} AFQF Y (ammonium sulfate) 1] 2] PDB-12] A 32 vzl o] %] # B8 55
SDS-PAGE 413k 5, o] & Zgud g dl v &EF Qo] =
W 1 9] 21 (polyvinylidene difluoride membrane; PVDF) 7 & =
7 A} o] -5 (electrotransferred) A 71 3=, 35 kDa T A o] N-E ot o} v] WAk Al A &
Automatic Protein Sequencer(Applied Biosystems)E ©]-&3}0] =38 3} &t}

1 AT}, F7) @ o] N Al 2 NTAQTVVY S Sl ak ), &
£94, C. algicola DSM 142379] A5 Al =7} H31% a1, Y] 7] 9] ORFel| tf 3
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A £ 2} o} 4] (GenBank 5% 3. ADV51156, ADV50035, @ ADV 47383) &

FFE A= 7} E-a) Al D 5(GenBank 551 5 .ADV50845) 2 ¢4 o] &l v}
At} e} 35kDa T A o] N-H ek Al g A= V] E FAE AE R B
FAE T2 C algicola DSM 14237 A& kol A 9} ull A 5] %] = ¢k okr}, whabA],
Cellulophaga < PDB-1-= 2 4f ¢t A& 2 2 -8 A 2=®|S B f8kal 3l A&
g2l akglt.

<4-2>PDB-19] 1] @i d o] £ &4 &4

PDB-12] 30| gz o] A& 2~ Hg] &A4]-28 2ol n 7] 93], 450 uL2]
7].51‘2}\] U]]FJH]%EJ\(CMC) 20 Mm/] m]_o]ﬂiﬂa /\ELE] m =2 E/\ ) o]_]j] Al
PH-101, A& 22 A5 0]83}9 0.5% & == pH 5.09] 25 mM citrate
%8N} pH 7.02] 10 mM phosphate $+5-8 9ol & E&} v}, 2k HE-5-8-9lof] 50
ug® PDB-12] 0] @il A 2 714k 5, 30°Cell A 1471 52t ib-g-2
A3 100°CE 7HEsto]l §48 A4 @ 5 el 8432
l}-glo] = E A W 2 AF 8] = 2)4} o] I (p-hydroxybenzoic acid hydrazide; pHBH)
WA S 0] &3] 415 nmeoll A FF LW sHE 53l 54 3T (Moretti and
Thorson, 2008).

71 A 3% 10 YERd vkl o] PDB-19] 1] @A CMCE 2
7Vl sk Wb, A A 7] (substrate) T 834 O 2 78] 3 = gl AT
ol 5o ol& FAVTASE A N AHA B9 p-1,4 Aol U] FAS

WAL oI}, gk pHS5.0 2 pH 7.001 4 2] EA S == FAS
gkl s}ei vt WA, PDB-19] A& 22 -8 A] 282 4] 9 4] pHell A
g5 Aol o g2 AnkA o 2 oF 7kl A 271 o] 7] witel S F

St oA Aozl g F-i-o] EAstd AEglobA|7f A W of ebZky] Z 3 of A
) €A & Holal, A A= S o] A ET =AM S a1 e o,
PDB-19] Al &2 2 A 2" o] pH 5.0 3|4 CMCE & 7Fridall e = vk
2L e 28 Abdl o)t} Sk & A X Wil A 3} 50 ~ 70% 2] s}
iR Fo Ao HA dwdo] fALek 5 84S WSt w4, PDB-12]
AE 22 T8 A 'S A 2o A &S A T o] sk 54
AA) 27 oA A Al AER 2 A ge] Baof e Ay EErA] 2] Lo A
834 o] 84 4= A5 ol

3]
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[Table 1]
Precipitated protein at 50 ~
Total Extracellular Protein
) 70 % of (NH4):SO04
(1g of reducing sugar end
Substrate . (g of reducing sugar end
/min)
/min)
pH 50 pH 7.0 pH 5.0 pH 7.0
CMC 64.1 £ 2.5 632 £ 25 69.3 £ 2.5 58.0 = 2.8
20 umn
rricrocrystalline 29 + 0.8 35+ 0.9 39+ 1.0 35+ 0.9
cellulose
Avicel PH-101 25 +£08 18+ 0.8 2.7 £ 0.7 16 £ 0.8

Celluloge Fiber
3.5 £09 31+ 0.9 27 +£08 24 £ 0.8
(medium)

<A A ¢ 5> A E 257} PDB-19] T3 7 &3 &4 89l

AEZ37FPDB-19] B35 i3l 582 S48k Hste] ofgf o viA &
o]-&3lo] AE =7} PDB-12 Hl ¥aF vt 2F il Al = 0.2% 9] ©ha <l Sl
3l (Artificial sea water: NaCl 23.6 g/L, KC1 0.64 g/L., MgCL6H,0 4.53 g/L, MgSO,
H,0 5.94 g/L, CaCLLH,0 1.3g/L)°ll &% 55 & (Yeast Extract) 1.0 g/L, & }
oF L (NH,CL) 0.5 g/L, E ] =7} ¢(Trizma Base) 6.05 g/L-S A7} 3 5 o akS
o] &3} pH 7.4% A A3 T AFE- 4 W+ L= (glucose),
Zre)l B 2~ (galactose), N-O} Al € <=5 51 A}(N-acetylglucosamine, NAG),
A 2 22 (xylose)E ©]-8-31% o, UdF 2= A2 834 ol 7} 2 2 (Agarose,
Lonza), &714F(Alginate, Wako), 7}2} 7] (Carrageenan, Sigma),
FH2 5 A W "' Al & 2 2~ (Carboxymethylcellulose, Sigma), & =.°] = 7] €l (Colloidal
chitin, Sigma), €} 1} 21 (Laminarin, Sigma), 2 ¥l (Pectin from apple peel, Sigma),
=5 ¢h(Pullulan, Sigma), 71 +*-(Soluble starch, Difco), A} &+ (Birchwood xylan,
Sigma)< ©]-&3t¢l o Tt 2 o R 7F "M A 2 A & E35HE)e]
Hj kst qlet. FR ol = 7’| & 55 A4S o] &35lo] T o
A Z8F ) S Ml e B4 %1 0 2 A = 0.1 % 2] Bacto-Trypton(Difco)Z
o &35t
TAH O R, 75 3mL T vl Y(seed culture) S+ 3, 30 mL & ¥l &S &,

= ¥ 33} = 50 mL B A = main culture©l] A 30°Cel 4]
=, AT E T8l AXEE AAS 9, v 8K
1

HATH A E HFo w2 EnlE S o] S Lowey 'WH O =
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[113]
[114]
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[116]

} ol 7} m 4] & £ 378k 9, 30°C ol A 24%] Z¥ 59t 400 rpm & 2 WA H Y, ZF
HE-S- M-S /1025 8] A gk 5, 0.5M 94k 3521 2 %(w/v) pHBH 9} 2M NaOH$] 1:1
23kl 120 uLoll 8 A 9 40 uL 41> 5, 100°Col| A 783t 7}@ 57 R N =3 [ =3
njo] = 2 = 2| o] E (microplate) -4 S 0]-&38}] 415 nm SFEE
=4 3} 9 T} (Moretti and Thorson, 2008).

1AM, =3 WA & 5ol VER vk} 7o), Al E- = 57} PDB-1->- e

=570 Ad & 2 vE gFol ek 1o A v el 44 7P<]
2 Fls i (e 3 A 12 5),

A 8ol

1 1

<A A9 6> AEZ 77} PDB-29] U3 £33 €
AE 297} PDB-29] - -8l 58S S48 Yske] ofe o] miA &
o]-&3to] AE =7} PDB-2E Wl Fs Tt 2 Wi A= 0.2% o] Wl ¢l
3l (Artificial sea water: NaCl 23.6 g/L, KC1 0.64 g/L., MgCL6H,0 4.53 g/L, MgSO,
H,0 5.94 g/L., CaCl,H,0 1.3g/L) o] & 5. %= (Yeast Extract) 1.0 g/L, 9 > 5}
& W H(NHLCD) 0.5 g/L, E ] Z 0} 9 (Trizma Base) 6.05 g/LS 7} 3 5~ J kS
o]-&3}o] pH 742 A3 A& d S+ = (glucose),
Zre)l B 2~ (galactose), N-OF Al € =5 51 A} F1 (N-acetylglucosamine, NAG),
A 2 22 (xylose)E 0|83} o, UdF 2= A2 834 ol 7} 2 2 (Agarose,
Lonza), & 714F(Alginate, Wako), 7}2}7] (Carrageenan, Sigma),
FH2 5 A W " Al & 2 2~ (Carboxymethylcellulose, Sigma), & =.©] = 7] €l (Colloidal
chitin, Sigma), 2} 1} (Larmnarm Sigma), ¥ ¥l (Pectin from apple peel, Sigma),
F2h(Pullulan, Sigma), 71 i-(Soluble starch, Difco), A} #(Birchwood xylan,
Slgma)‘% o|-&3stlom dHF A 7k A A &8 v A& E 39Sk
Hj kst qlet. FR ol = 7’| & 55 A4S o] &35lo] T o
A ZFA . S 1 Fe] B4 0 2 A= 0.1 %2 Bacto-Trypton(Difco) S
o) &89,

rﬂﬂ

TAH o7, 75 3mL T W Y(seed culture) St $-, 30 mL 5 VI &3k U,
G 2 OHEFE L 5F= 50 mL B A] = main culture©l] A 30°Ceol A
v kst lvt, 1 vh, AR & Sl AEE AT 5 A &S
Az HASAT A EZ Bo 2 0] T A o] oFS Lowey WHOR
=3kt B " o] g4 =248 93] WGl o] & TR = A of
B o R o] & it sdalon A F=0.5% th tHE
A gt W)X & 8+ 32 30°Col A 244 F 59400 rpm & & WS A F v, ZzH
NS /1005 8] A8k 5, 0.5M 9AF 521 2 % (w/v) pHBH £} 2M NaOH 2]

1:1 &30 120 uLell 34 9 40 uL 4] & 3, 100°Coﬂ H P A ke e = A
U3 vlol AR EF 8| 0] E B4 0] 8319 415 nm FF =5 =4 5 U (Moretti
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and Thorson, 2008).

] ﬁﬂ 2 6 Ul 1= 8ol LR mhef tho], A8 2 5y} PDB-2%= e,
Zh Ad e R oE vl e frel Al v el 24S A=

A % elak k(= 6 A &= 8).

[?%%i]

71873 Sl AT g 8o R A SR e B 1) A 22 AL B (KCTC
JE-7)1 3 ¢ Sk A ekl -] A B A e B v A B A ALE )
Z e 3 . KCTC11940BP

Zrekel 2} 1 20110524

7VEF 7)1 3] Sk A g skl ] A B A ] B v] A B2 AL E](KCTC)
Z e 3 . KCTC11941BP

Zrekel 2} 1 20110524
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BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF THE DEPOSIT
OF MICROORGANISMS FOR THE PURPOSE OF PATENT PROGEDURE
INTERNATIONAL FORM -
RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

issued pursuant to Rule 7.1

TO : YOON, Jung-Hoon
Korea Research Institute of Bioscience and Biotechnology
125 Gwahak-ro, Yuseong-gu, Daejeon 305-806
Republic of Korea

1. IDENTIFICATION OF THE MICROORGANISM

Identification reference ‘given by the Accession number given by the
DEPOSITOR: INTERNATIONAL DEPOSITARY
AUTHORITY:

Cellulophaga sp. PDB-1 _
KCTC 11940BP

II. SCIENTIFIC DESCRIPTION AND/OR. PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under I above was accompanied by:
- [ x ] a scientific description

[ ] a proposed. taxonomic designation

(Mark with a ctoss ‘where applicable)

I, RECEIPT AND ACCEPTANCE

This International Depositary Authority accepts the microorganism identified under I above,
which was received by it on May 24, 2011.

IV. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under I above was received by this Internationial Depositary
- Authority oni and a request to corvett, the original deposit to & deposit
under the Budapest Treaty was received by it on

V. INTERNATIONAL DEPOSITARY AUTHORITY

' Signature(s) of person(s) having the power
Name: Korean Collection for Type Cultures to represent the International Depositary
Authority of -authorized ofﬁcig{(\g);__. -

Address: Korea Research Institute: of
[ Bioscience and Biotechnology (KRIBB)
111 Gwahangno, Yuseong-gu,

Director

Daejeon 305-806  Ju _
Republic of Korea Date: May 3@/ 2011
Form BE/4- (KCTC Form 17) ' '  sole page

NEZK (= H91X)ISA/KR
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BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF THE DEPOSIT
OF MICROORGANISMS FOR THE PURPOSE OF PATENT PROCEDURE

INTERNATIONAL FORM
RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

issued pursuarnt to Ru‘le 7.1

TO : YOON, Jung-Hoon
Korea Research Institute of Bioscience and Biotechnology
125 Gwahak-ro, Yuseong-gu, Daejeon 305-808
Republic of Korea '

1. IDENTIFICATION OF THE MICROORGANISM

Identification reference given by the Agcession number given by the
DEPOSITOR: INTERNATIONAL DEPOSITARY
- | AUTHORITY:

Cellulophaga sp. PDB-2 »
KCTC 11941BP

1I. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The. microorganism identified under I above was accompanied by:
[ x ] a scientific description

[ 1 a proposed taxonomic designation

(Mark with a cross whete applicable)

. RECEIPT AND ACCEPTANCE

Thiis International Depositary Authority accepts the microorganism identified under I above,
which was received by it on May 24, 2011.

V. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under 1 above was. received by this International Depositary
Authority on. and a reguest to convert the original deposit to a deposit
under the Budapest Treaty was received by it on

V. INTERNATIONAL DEPOSITARY AUTHORITY L

_ o .1 Signature(s) of person(s) having the power
Name: Korean Collection for Type Cultures to represent the International Depositary

Address: Korea Research Institute of
Bioscience and Biotechnology (KRIBB)
111 Gwahangno, Yuseong-gu,
Daejeon 306-806
Reptblic of Korea

Fartii B/ (KCTC Form 17) ' : e page

NEZK (= H91X)ISA/KR

0
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4T

(A8 1) FEW S KCTC11940BP 7] ¥hyd v} 3 &4 & 2k
A E 2397 Cellulophaga) %5 7.

78 73 2] TEW S KCTC11941BPRE 7] 8rd vpd-7 18] &4 2k =
A& 2397 Cellulophaga) 5

[T 3] A 18 5 ——,ﬂ]26¥d Lo A, 7] t%%% = ORI,
A, E5d, 7P E A W 2 A& 2 @ Z(carboxylmethylceellulose;
CMQXP‘ ceb v, 71E B R 0 2 o] Fol 3] r o RLE

AR o] - S AL F 05 S AR

Cellulophaga) %5 11"

EEa Al 18 B Al 2% o] T, T o) o] Wl A EOlS Tehas
O el e 2=

(3 s A 18 s A 250] 7, iz o] o] ] AFE el S T gtahis
Ho] @ of B2 AYAEE A=

773 6] Al 18 B3 A 2819 o, B o] o] W F 5 NS v
AEA7 = DA E E5eke vt el WU

(77 7] ) vlo] e 2R KB U728k A
2) & D] vdFoll Al 18 5= A 28] A5, B o o] Wi
FEAEs JASAA dEFE A7 = dA; =
3) @A 2)o] T FE v A&l o8] HE AT = dAE Eeke=
Hlo] @ of §F-2-9] A =W,

[7d 73 8] Al 730l SloJ A, 7] vlo] Qw2 v &5 E9hehe WAl
e, s 271, F A7, FhAbEE 271 9] s ) AR, #H A,
Fe320] arA| 229 7], I H I | EA, 7Fe Ak o] A,
HEF, 2T 7 A E E o] 59 2O o]Fo%]
TOREEH AE = gLEel AlE 5 0 8h

o] =
ulo] @ of &h-2-o] Al 2=
[ -8} 9] A 78kl oj A, 7] DJ
A, FFE 7t25A A A E 2
e O 2 o] F o]z O REE A
54 0 2 ahi= nlo] Qol| B2 A 2.
(% 73} 10] A 78kl QoA A7) TA] 3)2] 1] A E2 AMFFRubo] A A~
A u) A o)), AFZA L} W E o] | njo] Al 2~
sabd gl s, Apo] LR W wRlg) s E o)W Zujo] A A
ThA o} 1] 22 IMB3, H 8 Ef-rfo] Al 22 2 E 2 AJ o],
FREEYU R oA EFE YT, S R2E T R Hlo] o g 7],
SRLEYY R o -HEFEY T R SR AEYYE

=, A=, gy, 7| 3

Au)
bt
"mw

e
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[Fig. 1]

U'—BF Muricauda ruestringensis B17 (AF218782)
82.9 . -

Zobellia galactanivorans Dsijf (AF208293)
Arenibacter latericius KMM 4267 (AF052742)
' 85.8I Vitellibacter viadivostokensis JCM 117327 (AB071382)
Aequorivita antarctica SW49T (AY027802)
Croceibacter atlanticus HTCC25597 (AY163576)

Flavobacterium aquatile ATCC 119477 (AM230485)

85.2 Bizionia paragorgiae KMM 60297 (AY651070)
76 -ir[—Formosa algae KMM 35537 (AY228461)
84.8 Gelidibacter algens ACAM 5367 (U62914)
ﬂé‘ Psychroserpens burtonensis ACAM 1887 (U62913)

Winogradskyella thalassocola KMM 39077 (AY521223)
Ulvibacter litoralis KMM 39127 (A¥243096)
64.2 Cellulophaga algicola IC166T (AF001366)
- 10096-6 :Julophaga baltica NNO15840T (AJ005972)
Cellulophaga pacifica KMM 3664 (AB100840)
87.7 —————Cellulophaga tyrosinoxydans EM417 (EU443205)

99.0 .
100 Cellulophaga lytica ATCC 231787 (D12666)
100 —E;;B-z

PDB-1
— | 100 —Cellulophaga fucicola NNO15860 ' (AJ005973)

60 { olaribacter filamentus ATCC 7003971 (U73726)

. Tenacibaculum maritimum IFO 159467 (AB078057)
Kordia algicida OT-17 (AY195836)
Dokdonia donghaensis DSW-1T (DQ003276)

79-5| Salegentibacter salegens DSM 54247 (M92279)
-1 6 -l Mesonia algae KMM 39097 (AF536383)
- Gillisia limnaea LMG 214707 (AJ440991)
Psychroflexus torquis ACAM623T (U85881)
Coenonia anatina LMG 143827 (Y17612)
R Outgroup: Bacteroides fragilis ATCC 252857 (X83935)
[Fig. 2]
PDB-1 PDB-2 PDB-1 PDB-2
AS(%) 60 70 60 70 AS(%) 60 70 60 70
130 wwmsser

HEX (7= H26X)
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[Fig. 5]
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[Fig. 7]
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