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(57) Abstract: The present invention relates to a biosynthetic gene cluster for a chejuenolide of the marine microorganism Hakhella
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AP FAA EHEH

71 &k

2 ahg o g A Efo] = np A 2 eFo] =7 (polyketide macrolide) 5 $1 &
A 5= <l Z-2}o] = (chejuenolide) A ¥4 412 S & ZE o] #3k Zlojt}, v &
FABHA, - EE S Al Gl Edfol = o] AR A Rl #AofstE aAE
A9t 2 ¥ DNA 2 Aol Zefo] = A qbe) #of sl A} AFE9
7]goll #3k Aoju), Hgk kg 2 A F=all 2-vlo] = A jhA] of] #Hof )=
fraabel @t st e Wolg 5 D A7) g5 7F A ok AlFd & kol =
AgAel A9 EYAo] =9 o] o Al WS EFHe
7=

f

asre] ek Al 5ol A A 2}st4 |
DA = FEE ol gk A Al =4S Bikske= 8971 Bt (Fenical
and Jensen 2006;Marris 2006).

AA = obut} 230 o] S FE A Eoll A FelE o Al sk e} Al Gl A 2=
MB-10842] W] ¥ 55 E 2 e A 28 17- 4 =7l R Ao Y e Bt Aol &=
chejuenolide A, B, C7} 71 ¥ 1t} (Choi, Sohn et al. 2008;Seo and Oh 2009).

o] Aol Wald 17- 8 =7FH Alo] & a1e] & 71X A A & Streptomyces
greseofuscus, S. violaceoniger, S. rochei var. volubilisol| A 2] & gAY A

&7HAFo] ™ (Lankacidin) ©] % 81T} (Uramoto, Otake et al. 1969;Higashide,
Fugono et al. 1971). &7FAFo] w2 w9~ 732 5l A A| 2 A 7F=o &

2 6 7] = 29 2 A 2] $F 5721 Serpulina (Treponema) hyodysenteriae 2] 7% <
A 5ol AL E v, ahekaha 2 v el ol Al &7} w3 2 A 21 (Oost,
Matsumoto et al. 1975;Hayashi, Suenaga et al. 1988). &7}A}o] Tl & o] 2| F -2
ofd R (A ofd R IE T-2636 B HET o2 BV shy7f 48k =1),
TZAQ1 S oA A7tAFo]d Cof AlF Al Efo] == W2 Fat wolad
(Harada and Kishi 1974;Harada 1975;Nakahama, Harada et al. 1975). ZL2{ 1}
FIpAFol 2 17- A =g 2 Aol & 518 Qtol] ol 6-HlH =-6-2HE 51
T2} 3 ¥HAo] 2-8) o] =F A i E ulolulo]| = ALE & 7RI U= A o] A

A| ol 2-2}o] = ¢} v} =t} (Harada and Kishi 1974;Harada 1975;Choi, Sohn et al.
2008). T7HAFOlH CE F o] FoFg 5 Dol AR Sl &vkabol S )=t
HItAbol Z ] A (12-0-0FA " @7bAbo] S 2] =)7F B 7HT A 7] 2H8-2 714
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S-FEa 7t ¥ = o R Wik o] 9lont, 11 9o =

6-"H =-5-2HE 18] 7F §li= (Gl =H 2 Aol AofH)

17-AW =7t H Aol e Egtal & 7H7 via 2o = A Ze| Ao =

A &L A Gl 2-efo] =7} 2 8t} (Harada, Tanayama et al. 1973;Choi, Sohn et
al. 2008).

ZE Ao = Ade] HAEE o7 o= 7 F 23 v A& 23 thAMARE
=9 = FAA (A Eekrto] &1, ol g] 22 uto] Al A, gl Fhuto] Al S), aH9HA|
(Ch-2=F1) 4], ol 2 E]2), el 282 A 8HA] (ZBF=EFRD), T34 (ol M8,
Al (A2 AL B), AEA (29140 A), W ] A A (2afrte] A, FK506)°]
o] 7] ol| £-&+t} (Staunton and Weissman 2001;Shen 2003).

ZPA gl == FE A o] =AEFobA]l (PKS)ol| o &l of 2] W o] 1hekgh
FHEAIARS] E3k-gof] ol &l AR Hw o] B S A Ake] AR g 1
FAFFt (Shen 2003;Muller 2004). BFI1-2 2] 7| Blo] =1= o 8] 7] 9] &4 &4 o]
shube] vl o)) xEghE o] 9l Adlg )% 49l BFYI-PKSel 9] & A3+
¥, o] el gk PKS 314 = A4 F3k-gol #Fojl= ol e Vo BRER
T2 5 o] 91t} (Gokhale, Tsuji et al. 1999;Muller 2004). Z+7+2] R 5 & FH2 x| AL

23} WE-gof] A 7] o] dli= o} Al M o] E 4 (AT), oFA &kl A (ACP) 2

B-A EE ol 2T EFobA| (KS) T Q13 5 3FWk-g-o] A= A ¥ = B-AE7] 9]
skelo) #Fojst= A=Y & A (KR), 8.4 (DH) 2 ol 2 A3t &4 (ER)
T el &2 G4 o] 9t} (Kennedy, Auclair et al. 1999). e} A 2+ X5-9] AT
Lol 5o upef ZF E 3 kg0 AREE = o] 'l R Gl RS Al AR
T G FetAl A =, 2F a4 o] g4l = ¢l (KR, DH, ER)S] &4

)
—z
=
_\‘1

2} F3tukg o] Avbm A E = pAES] o el Yt hEn, A4
WO Frof e} Fg A Elo] = A& 2] o) 7t A At} (Donadio and Katz
1992;MacNeil, Occi et al. 1992;Aparicio, Molnar et al. 1996). <, Z+2+2] X5 3}
Lol o] Zgtol whet vhFek o] Hej Aol =7 Aok 4= . o] g
=730l 4 PKST= NRPS (2}o] B0l A §-4) 5 %] eF2 fjefo]= Y 9Hd a4)et
o) 5o] 233t T a5k o thido] ¥ ar Yt} (Cortes, Wiesmann et al.
1995;Hutchinson and Fujii 1995;0liynyk, Brown et al. 1996;Jacobsen, Hutchinson et
al. 1997;Katz 1997;McDaniel, Thamchaipenet et al. 1999;Menzella, Reid et al. 2005).

A B2 LA ATAA2E SRS A= TR IE 7221

EeAekol = AF AL ehol =& Y34 Tk AT A ekol = o] AT 2ol

Pl she Eash Has FYshE fAAE s, o & 2L A

A2 A1 A ] i, Eel el A ] S s] el
& W I DA

7142 E Y= 5553 10-0661175(2006.12.22)°0

B %DM ujj g o]
IR A AL ol AxAA D Z 2R QA AT A e 2E )
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dpatjol o] @ FAZEE YAt vz o] A Bl o] & o] &3 FY =

A A w3 A= A SEA o] A o] 7] s o] 91aL, (Wnashi Y.
and Arakawa K. (2006) Method for producing antibiotic-producing microorganism by
gene disruption and the resultant antibiotic-producing microorganism and method for
producing antibiotic metabolic intermediate.), 5k 1o 53] 55 4104914206
(1900.04.03.)°l = 7FAFoIE 4] B o] & 2] ARl uldl] 7jA1 = o] 2l
(Minamida. I. and Hashimoto N. (1993) Lankacidin derivatives and production thereof.
JP62240687(19871021), US04914206 (19900403), CN1014050 (19930620),
EP00226896(19930915)). ZL2{ v}, Al G-l Ze}o] =& A9 of+= v B adh
wd A FE2E R olol e Y E = aae] Yol visl el vk
st

(A8 7] =53]
[53] 9]
Sl ok =253 10-0661175(2006.12.22)
A E E3]F 7)1 JP P2006-296419A (2006.11.02.)
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[38] L e P, 2 & v 3k 12 SEA Y =
Aol &efol = H-A 03 gk}

[39] s}shA] 1

13°0OH

[40]

[41] wolbrg o] & thE oFEle) ooy, B a2 AEHE 19 AVIANE =
ol LA T}ol A & T 3= 20900-19482 < < (orf3)S A A8 A Y B&d A1 7]
st e} Al A 2= ol 55 W st GA S el AlFad o] =9
AT A o] A ZHH S A B g
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[51] ©OAEHE 2, EHE 3 AT 45
NEHS, AL E 20, AEH T 21, HEHE 22,
M= FA Y= ABC ER ALY vt a s, v
FHAEZA A = ABC EWNEE ATP 23 &

[52] () AEHT 14 £ A AHF 269 ofv| it HE R FAH &= AALZRA G 4
=

[53] ) AMAHT 8 MAUS 15, A HS 24 == A AHS 259] ofn| ik AR
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[56] A7) T1E (o) @A S FY e FAAE AEH S 19] 8507-7212

% A (orfB), A1 € & 12] 6300-2431 4 < (orfC), A DM & 12] 2082- 1327
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AFES A BF=d 23 orfAdll A E 1ol A 21 (A 2014 27) -]
A e ¥ = ORF9] 238 X .
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A1 0] A4 $ A7) 51 Afo] Eetol A o] !

A (cyclization) 8=t B Q% G40 &
2 =

FF 3= orfAdl A E B 1014 21 (A AW S 200 A4 27) 5L 5-F] 41 B} 5] = ORF]
23S 23k,
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gk Aol a3 45 I3 orfAo| A E 104 21 (A D H 3 200 A
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7 (extra copy) & 714 31 913z ATl L ekol = AL EEE AT 5 Ak
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A -8 ¢k} (Gust, B., G. L. Challis, et al. (2003). "PCR-targeted Streptomyces gene
replacement identifies a protein domain needed for biosynthesis of the sesquiterpene

soil odor geosmin." ProceedingsoftheNational AcademyofSciences100(4): 1541.)
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Dol A, ATl Eelol = el 28 = AEdi s 19 471 E 10719014 3079
& 7HA= o v 4 ABC EWN A E] FHAZA G A S 519 8f = 42}
orfE (M AW 3. 2)9] o] F-EHth Sl A=, AFelaetol & Sl ~H e
A AW S 19] A 714 E 4953000 4 506092] #-& 7FA] = 7] 5 0] L] A A
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19)+= A o] F Al AFo] a4kl 7] A A 3978800 A 414045 H g0 =4
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e 2HE o] BT AWFER R §HA]

thE 4Rl Bl Ee Ao = AR gA ek de Al &l =
A o] B PKSQ ES ol Hol & A (AT) = ¢l 3} €<= F 4 (DH)
L olS orfd (M AHZE 10)7 orf6 (M AWM Z 12)9] 7H7] 5 #H ORFZ
519 3Far Qlvk. T3k orf7 (YW 13)0] 7Y 31+ PKS =5 NPRS Q] =8+
Q1 (C), kel 2l el A Z=Ql (A) R i Efo] =21k 2 (PCP)<}
slo] Hg] =5 o] g}

olgf gt 54L& thE &l 17-A W =7t H Ao Z 2 B E gt el A 94
Ze|2Hol A E Ve =], O34 02 @vbAtol el o] ARbA f- Ak
Fel 2= AT atol =] AR FdA S8 2H 9 PKS BEY 1 EES
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ofbu| 1Ak 714 o] 49-63% A & U EFI T E oA ol vt e
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2008).
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[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

F2S A=A (dHA D

2) AlFdlEeto]l = AR A S Yol A oIS A THA S 519 3=
ORF H5-9] Q7| L& L el YoM E (WA A 2k
FHAIE)S A 2tak= @A (2 2);

3) 7] Yol AP EE o] &38fo] 7] Al &etol = A fdak
FE 2B F X8 Lar o) oIS A A FdAE A Al A A
FrAAF = A ghoto] Yol W B & A ok WA (A 3);

4) 7] Yol Wy & tgat-at el 1k S F 3l skl e} Al A 29
LI sk dA (2A 4y

5) YA E AFEt A RS Sl A7) oS A vhAl F-A AT 3 A
A AR Z gk o] gk g skl el A FedA 2~ HoldFE Ak
G (FA 5);

6) ‘7] Ak oIS A TRA| 7] 1h3 | W o) FE 28 A A ul A ol A
Wl F&laL wfj o NS A= G (A 6)

7N AdE AR ETIY S BAGE AR v GFo]d o2 HE A A4
L AEo| =g Hu] A sk v (P A HE T

=
_4

i

o
o
lo

= b

LY

ded tro], - rgoll A o Ful A& s A et A=A A 2= MB-10847]
Atk 559 17-lH Evpa 2 Aol 2H| Edkel 2 E 7H] E e A Eko] =7
HdE AFdetol =g A ob= A4 S 2E o] ArkilA}of
D71 Do) AlFHH, F7] A Y 8k fF A Ak (Fa)9] 7]
AR = A et

A A, AlFlaetol = Fe 2F o] FAE EAAw oA <l &
AFES A AE A e ghaste], A E FAAF 29 ek 47t
A5l Zehol = A ol WA= G o] AAH AL, BY] FAE v sk
Yol E g} ol W E 7F A& 5, 7] Yol E = Ay Wol o5
“refal o] gF7E Akske Al 2wt = e o] A EY

o Wol7bA, Al F el Zete] = A fdAk =) s 2T & A E

71 Al Al S8 = 9], T AEo| = A d e FAEA
Aol M 22 WFS A 5 = w5 783 ol

AT A A 2~ MB-18042] 1A A 2 5-E] ey
Azdtol= APA 2 Y 14 2A =E
1ol 71 Al AU EE Ve AL A7) deld

= pBG6E11 2 pBG19A6= XA T} Z
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ORF+= S} = A ¥ a1, 3 104 I & ), ek = 10 4 9 2,
[134]  E2& Eigo] o AA|oo o s A 23S o] &5 Yol A 22wl 9]
MeF2 o= vkl o)t ol S A thol Al & 519 8)al 91+ orf3 9]
YO EE PCRE &3l Al #Fshar s Al 282 o] & Eiﬂ = pBG6E11°]
mBﬂ%E%ﬂﬂ1ﬂ%@%ﬁ}ﬂﬂ€@@m+@1) ¥ A =3
o|l=

)

I=] pil .

[135] %32 Xﬂ'T a}o] = AA Y] SR EFE l"ﬁr j; iy ﬁﬂi el = = ojt)
A7A O3P29] ESI-MS+ R=ol A A& o] m./z 434 [M+H]+ 2

867
[2M+H]+0] ¥, ESI-MS- . Eo| A &9 o] 22 m/z 432 [M-H]- & 865
[2M-H]- R T}, Wb A A Fell & efo] & 1A 03P29] -2} 4330]th,

[136] = d4& AlFdgtol= A4 03P29] 728 YEkdY), HS55EH AU =
AFell-getol & A4 03P29] &, AlFd&eto]l = A9 F&, @7tAlold

CEESNEE RS
[137]
drge] A E A% HAe FH
[138] o3k, AP HAS Fx ko] AN o & Folo] B uhg S )% a5
WA 22A S 0 PO 4

[139]

[140]  <AAd 1> AFAEgo| = YA AR HE 2 &<l

[141] g A= sk e} Al qll ]5\—/] & A A DNA glo] B2 2] & A #3883,
PKS (polyketide synthase) A &4 F42 S AEHE XT3 = S22
Akt 7 E22] DNA G W& 233810 3112 contig7t Al =<HE S 3L
] o] ] #] o] 22 BLASTP (basic local alignment search tool for protein)= A}-& 3} <]
DNAZ} 5% 8}l = @iz 7] o] &4 ¥ St

[142] W} A4 A o = Al Fd2-dlo] = A Akl FFll e} AlSE A &~
MB-10842 5 ¢ 414 DNA 2}o] B ¢ 2] & Z22n| = W E pCC2FOS (Epicentre,
USA)E AHE38to] 7538101, &H7] ghol B g ol A A E Al EFo}A] (ketosynthase) &
S8k AL S 7HA 3L 9l E 88 PCR-based 2=-18]'d W O =

Adskol.

[143] 7] Al SAVESES 336 A& 2elsty] 934
ATATERA & b A 28& ARE-sho] v 89l an, 71 A ) sh e}
A5 QA 2= of i o el A Fo<z H T A ]l 2 eko] o) T o] A AkE A
L. .0

[144] ojn gl 2 e 47 AT FAALE TR AL = RV =27 E
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[145]

[146]

[147]
[148]

[149]

[150]

[151]

AkE}9] 31 pBGEOEL1'9} 'pBG19A6 0] 2} ZH7] W &} Q). nh A 2 4l o) A7)
29 AEH E 2] 55 A1 (shotgun whole genome sequencing) ¥} 3Z &}-o] €] 7]
(primer walking)= 2] & 3}-of A=l &2} o] = AA AR} S| ~E 2] A A
A7l e EA T (L E .

-0l A A 54.9kb2] < 7] 4 &S NCBI (National Center for Biotechnology
Information)2] BLASTp tl] o] H W] o] 2& 3-23}o] & 26711 2] ORF (open reading
frame) = A &-3F A TF (3F 1).

wpepa] 2o Al eko]l = A FAA S 2HE VA= 179
contig®} 0] 5 X33l = 2719 XAV EE AFdy IS 12 TAHE
7] contige= F A 54.9 kb2] A A 9714 E o] % 2671 2] ORF (Open Reading
Frame)= 7/ €t} (&2 1 3 X). o] #3104 S8 28 ol &= Ed Aol =9
g oll 24 A o= o sk Frd At L= ofo] A ZvhEfob A,
oWl SA oA, AR A G A, ZHE FAAES, EWLTEH, A A 54 §o
1A ¥ 1t} pBGOEL (55 A 7] B 3 KCTC 12316BP; =+ 7| EHAH &
KACC91713P)¥} pBG19A6 (=7 A 7] B4 & KCTC 12317BP; =+ 7| € &
KACCI1714P) 2 "7 ¥ 7] 270 8] £ LM EE 7HA AL = 82
A 7187 Q] Shar A -kl -9 -1 A28 (KCTC; Korean Collection for
Type Cultures) 2 =] 71 & 7] 82 S A A 7L 5 H A EAL A H
(KACC; Korean Agricultural Culture Collection)®l|] 7] &% I T},

<A Ao 25> A Fdggol = AFAF F4A F 3t oI LA b Al -7 %}
orf38] Yol FME Y A2 F o} W1 LA A F-AX 7 FAA A A=
g YolxE 2 = HE o] A XY

7] A A ol 1| M D& LA =FE (PBGOEL)ON A oF vl S A thA| -2
A A7) el A GAYA AGd FH2 FHHEE o] &8 Yol I EE
AT, oF RIS A T A F 2L (B2 2)F Yok A 7] 7] flellA] ofszetrto] 4l
SAYA A Fxrel Wk g)gt 2] A stell #of sk A4k OriT
FAHAZ o] &3+ PCR EFAE 7142 (Gust, Challis et al. 2003)S A28} v}
o] & ¢ sto] ofsmefntol Al A A A& FAA} OnT A4S k&
JUaL o] & frA R upz 50 wheta) 30 wbvhol] Zhzhe] of il S A Uk A 7 AL
|2t FZ = FAIE A5 QI Eol 242} 367 w2 dl e = LY =
Yol 7t EE A &Fafo] AF&3F 3Tt (GE 2).

AFdlgefo] = A3 FAATS 7FA AL 9= X2 =E 2 pBGOE119]
O} A ThA| F A A5 of L euto] Al A A FAA-OrT 7H E = 2] $kA] 7] 7]
18l A, A HA = pBGOEL1 W E] & ]+ BW25113/pHS8l| #17] 3 &
(electrophoration) S ©]-&-3}o] A8 A|AFIL, 7 HA = PCR W O=2
A7 Yol 2T EE A7) H &9 02 BW25113/pHS8/pBG6E1 1] @t #hr}
A = A 23 W E (Red recombination vector)$! pHS8¢l| ] 3|4 pBG6E11¢]]

> N

A=)

Ho I [

c
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[152]

[153]

[154]
[155]

ANz =E F23 U2, 50 ng/mie] 3] 9 (ampicillin) ¥ 50 1g/m12)]
S 23| Y& (chloramphenicol) %} 50 pg/mle] o} efrto]AlS $+-7-3l+= LB
(Luria-Bertani) -3 vl %] of] A ] &8} o o}yl & A thA| -2 2471 Yol 7t E R
Azed A AgAE Askl v,

ol Z A Anty o)A 75 (BW25113/pHS8/pBGEOE] 1::Aorf3)ol] A
O Z A A A 7F Yol ER X 3] Q) =4 gR138}7] 9] 8o
Yool A& & Zefom of npzZ-E oF 100 bp A 2 H o Xl Ak
AN AEZEE Yol &Rl8 o] & A 2}38lo], of WS A thA| 7}
o} Zejnto] A-OriT 7H E = 2| 85 &5 A el lvt. o] 2 A Al
AN 27 E v 2= oIS A THA] Yol 9B 2 5} A 2} A5l A] 2= 9]
A7 $hel] o] 8¢t

7] A2 ol S A YkA] Y ol-2-¥ B pBG6E11::Aorf3E 313 2}
AT QA 2ol Z=813t7] fal A, o] & o] e gk v e S o] A 1 A & 7] &}
(methyl-specific restreiction system)< ¥] &} 7] ¢8| A Yol E & U+
BW25113 .2 55 -2 8}o] DNAS] wlE g} 47} Aol d U7t (dam-/dem- E.
coli) ET12567/pUZ8002°1 1713183} 31, 50 pg/ml®] of 3z efwufo] Al 50 pg/ml
Fhjulo] Alo] Eo] 1= LB a3 u = ol A &4 sk oA
(ET12567/pUZ8002/pBG6E11::Aorf3)E 4118} S1 T}, 3120] Yol 27HA| E A 24
szefol B e AT

3t 2
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3z glo]

A7 4 (5-3Y

CheORF2
F

CACAAATTCATCAAGGACTTAATGGTTTAAAGGAGTCGAATGatt
ccggggatecgtegacc(A] E1H 3 28)

CheORF2
R

TGCTCCGGGAGGGATTGCGCCTGCGCTCAGACAGGGTCATtgtagge
tggagetgette(A A H E 29)

CheORF3
_F3

CACGCACAGGCTTAACCCATAGAGGTAATCAAAATGAAAATGat
tecggggatcegtegace(A €W E 30)

CheORF3
_R3

CGCTTTTTCTTTTTGTAGCAACATTGTTCGACTCCTTTATCAtgtag
getggagetgette(A EH 3 31)

CheORF8
_F

AGCATCCTAACAACAAAAATCACGGAGTCTGGCGAGATGattccg
gggatcegtegace(X @ & 32)

CheORF8
R

TCCCTGCACGATCACGCCAAATCATCCCCACTAAGCCTTTCAtgt
aggctggagcetgetic(A] EH 3 33)

CheORF9
F

GGGGAGAGGACGTGCATCTAGTCATGTTTGACATAGACAT Gatte
cggggatcegtegace(A & T 34)

CheORF9
R

TTATTTTAATCCAATAAACCTAAAGGCCTTATCAGATTCAtgtagg
ctggagctgettc(A] €1 5 35)

CheORF1
9 F

ACGCACTGAAAACCGAACTGAAAAGGACCGCCCGACATGattceg
gggatcegtegace(X € S 36)

CheORF1
9 R

GATAACGCTCACAGGCGATATCCAGTTCCGCATCCATCAtgtaggcet
ggagetgette(A] EH E 37)

CheORFA
_F

TGTTGCTGTGTCTGGGCGGTCTGGCGATGAGCTATGTCTATGattc
cggggatcegtegace(A & T 38)

CheORFA
R

ACCGCAAACGGGACAGCGTTGTTTATTTTGCTAATCCGCTCAtgt
aggctggagctgetic(A] €M 3 39)

CheORFB
F

TGTTGCTGTGTCTGGGCGGTCTGGCGATGAGCTATGTCTATGattc
cggggatccgtegace(A & W T 40)

CheORFB
R

ACCGCAAACGGGACAGCGTTGTTTATTTTGCTAATCCGCTCAtgt
aggctggagcetgetic(A @M S 41)

CheORFC
F

TGCACTGTGGAAGACTATAAAATGAACTTGGGTGAAACGATGat
tecggggatcegtegace(A W T 42)

CheORFC
R

TCCGGCGCATAAGAAAGACTAGCGGTCGCTAATCAGATATCAtg
taggctggagcetgettc(A] E1H 3 43)
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[156]

[157]  <AAd 3> AF A&} = oIS A oA Fd A7) 53] @ st et
AFAA & o] 759 A=

[158]  E o] gallel A=A 29 AlFdl2elo] = AgHA A4 S EH F
O Z AT A] -2 7F w7 g WMol =5 7] §1381o] 7] A AT o] 260 A
HHE0] ] o} HI S A ThA| Yol W B & gt
ET12567/pUZ8002/pBG6E11::Aorf3 7} 8} 3 e} A=l Al 2= 7ke] 7 3-& &3]l
E]1akolT.

[159] o] & 9384, ET12567/pUZ8002/pBG6E11::Aorf3 2 50 1g/ml2]
ofsZejuto] A3 50 pg/ml 7Fprtol 4l o] Eof 9l LB A v %] el A 5 ml &} 53
&t A el 3 A L s =] A7 E] = LB A A 10 mlel]
1% 271 AvfFL- 253k 3- 37°Col| A 4-54] 7+ A &= 1) 93}, OD600(Optical
Density)©] 0.47} 2 w7k =] ] 3} Qi) k7] v gl & A4l e sho] dojxl
A (pellety s & LFo LBE A 7F b d] Al AE 5= A 55 2
4 (washing) 3} 0.5 ml LBl & €519t}

[160] Aol 5ml 2% (zobell) | X (5g peptone, 1g yeast extract, 10mg FePO4, 30g
seawater salt, 15g Agar, 1L distilled water)ol| A 3} 5%} & QF 28°Coll A 1 &)l &gt
shal el Al FAA| 28 LA Ele] J2 A0S FAS LB 281 948k
0.5 ml LBl & €3}t

(1611 950l 4719 g4 75 ET12567/pUZ8002/pBG6E11::Aorf3 3} 313 &}
A=A 2= A AENS 0.5 ml A 1.5ml 7}o] 4 2/ H (microcentrifuge tube
U+ ependorf tube)oll %7 A1 4] 3L 3027} 13,000 rpmol| A 41 2] 3k 3-
9] A dS Wy o dol sl A8 9E 10mM MgCl,7F 3284
Z gk ) A ol A Eeba)ar 28°Coll A 16-204] 71 vl k3 tFE- 0.5 mg 2] He ] 4
N A] = (Nalidixic acid)9} 1.25 mge] o} gfnjo]alo] Ho] 9= Hi<: 1 mlS
a1 A 3 2l

[162] 28°Coll A 2-3Y AXE 7t Fo] A H =1 o] & 25 ng/ml e
] ) A A =3 50 pg/ml o SZefrto] 2l o] Fof 9l R gk ul A o
w AT A G ol It of RIS A TRobA| 7F Yol FHA| E R 2| Sk
215 PCRE &8l Al gkl 3k Q. A7) 9] of RIS A A 7F A A W ol
sl &l e} A=l A 2= O3KO= " 8313 AL, & A a3l -]
A=A A o] 7] ekt (A4 7] B 5. KCTC 12315BP;
=) 71 EhH & KACC91712P).

[163]

[164]  <AAd 4> A FA Lo = oI A TholA] FAA 7} F3] | Ho|FF
O3KOZ -5 AAtH &= A9 A3 ZE Aol =9 AA

[165] 1L =719 A ghu) FZ g2~ = 0] 200ml Z R ol A v A & YL o] 7] o

ol Z A GA Wo] = o] A7 95 shukE Al Fsko] 28°C 12U 7E 200
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rpm & 2 K u ksl gl vk, A vl kol xujj ok} E g =

Zf 2] o] 19%% 5] E8ke] thA] 28°Coll A 1 7k 200rpm . %2 1 gl o8} Gl v},
[166]  Zd71ol A & vl %92 10,000g= 3043 WAl 5he] H2l-g 48319},
[167] 83 B gL v -2 500 mlol] A EFSE TS 24 7F B0k 2 &3 A A 7]

(ultrasonicator) ol| 4] 53} 31t}

o
o
il
N
=
i
=

[168] 719 g2 & 58 795 S (evaporation) 3l AL #H F 4 0.2 AT
Uﬂ%ai §4T°]’%\ﬂ'
[169] A7) 9] Wl 'H2 552 Diaion HP-20 (V] 2B A A}, A E) A

ARvEIHIE S 0-100% W EE 7808 L H T

[170] A7) HEE F40% e & NS A w55t A WEER
3]~ ¢k )% HPLC (High-Performance Liquid Chromatography)©ll 41 0.1% 7l v] 4k
(formic acid)7} 3314 20%-50% oA EL o] EEH =8NS 74 2ml/min & &
ZHFHA UV254nmol A A5 E o vrERLE 9] A5 ESI-MS = 24 5o,
WA 4339] OIAFHE 2 mgS A AT (I 3).

[171] AA E g AFAHE-S CD30D (Cambridge Isotope Laboratories, USA)©l| =% 3L,
500MHz NMR (Nuclear Magnetic Resonance) “4*| (Varian, USA)& A}-8-3}o] 1H-,
13C-, 2D-NMR (COSY, HMBC, HSQC) 2 3 & a8} vt 1 A 3} 2 vk2 <l
2 E G (spectrum)®] Yol A5 l-2-2Fo] =2 NMR Hlo] B & Hof &=
shelet o= A RLaL, o] Alo] AlFall&dfol = A9 g of T ARl
Felskltt. 471 9] shehE & AlFE el 2Fo] =2 NMR to] Bl o] A = Ztol & 5
fl3= 0C 169.5 ppm @] BHA A1 o] A2 A5 H S 20 e = A=), o] Al
2l =% (lactone ring)2] 7R A 155 (carbonyl group)2] §A = &@7HA}o]H 2
6-membered d-lactone ring 7-Z 2] 7R d 7HE 3} 2t

[172]  HE=k AlFEelo]|=9] 3 whae] o4 ¥ 6H 4.98ppmoll A 524 17)] -2 <]

E 2] & 2 (triplet) & 2 Ve 47 B = (upfield) & 0= o] 5 3Fo] 8H 3.90
ppmoll A =4~ 271 - 9] T = 2l (doublet) & = LB} = A2 ghlet
A= o] = 2 7 3 |4 Afoof] Aol AbebA A X AR &

ATh Te 1 B o} 2w 'hAaLolol] Al 2 25 A g ko] A H o S 6H 1.72
ppm®| 18 & o] & =2l (singlet) & & WEFLFAL, 8C 49.9 ppm @] 2 ©47} 6C
96.0 ppm2] T} = (downfield) = ©] 5 &}aL 8C 205.6 ppmol| A Y EFE JhEd
159 3 BA7F8C 169.5 ppme] B EE o] 5l 52 E e
AT oF S A TkA 7} 53] S} 3 e} A A 2= 7F A A o= AL 4339
2AF thARHE S Al F Al S vfo] =] A AT A=A 54 H A9
Zd] Ao =9l Feleh o= lQlal A o of A b A BarH A o] Rl
At egFEolth (313, R R4 x).
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[Table 3]

EAWS | 6H &C COSY HMBC
1 169.5
2 98.0
3 171.2
4 2.48(1H, m) 37.0 20 3,20
5 4.15(1H, m) 78.0 Ba,6b 7
Ba 1.77(1H, m) 40.6 5,6b,7 4,5
6b 2.08(1H,m), 5,6a,7 4,578
7 4.29(1H, q, 7.0) 69.4 6a,6b,8 56,78
8 5.57(1H, dd, 155, 7.0) | 128.3 7.9 7,10
9 6.30(1H, d, 15.5) 136.0 g 7,10,11,21
10 134.%
11 5,55 (1H, t, 7.3) 128.2 12a 10,12,13,21
12a 2.39(1H, my} 36.2 11 10,11,13,14
12b 2.43(1H, m) 13 10,11,13,14
13 4.17(1H, m) 71.9 12b,14 11,12,14,15
14 5.70(1H, dd, 8.7, 15.7) | 130.9 13,15 13,16
15 8.23(1H, d, 15.5]) 133.8 14 13,16,17,22
16 135.5
17 5.46(1H, t, 6.8) 126.9 18 15,18,22
18 3.9(2H, d, 7.0) 37.0 17 16,17,23
19 1.72(3H, s) 7.2 1,2,3
20 1.25(3H, d, 7.5) 15.2 4 34,5
21 1.77(3H, =) 11.2 9,10,11
22 1.80(3H, s) 11.2 15,16,17
23 171.6
24 1.94(3H, s) 21.0 23
N-H 8.45(1H, br =)

[174]
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BUDAPEST TRZATY ON THE INTERNATIONAL RECCGNITION OF THE DEPOSIT
OF MICRCORGANISMS FOR THE PURPOSE OF FATENT PROCEDURE

INTERNATIONAIL FORM

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

issued pursuant to Rule 7.1

TO : KIM, Beom Seok
Korea University

145 Anam-ro, Seongbuk-gu, Seoul 136-701
Republic of Korea

I. IDENTIFICATION OF TIIE MICROORGANISM

Identification relerence given by the Accession number given by the

DEPOSITOR: INTERNATIONAL DEPOSITARY
AUTHORITY:

Hahella chejuensis O3KO KCTC 12315BP

I, SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The micreorganism identified under T above was accompanied by:
[ x ] a scientific description

[ 1 a proposed taxonomic designation

(Mark with a cross where applicable)

M. RECEIPT AND ACCEPTANCE

This International Depositary Authority accepts the microorganism identified under I above,
which was received by it on November 16, 2012.

V. RECEIPT OF REQUEST FOR CONVERSION

The microorganism icentified under [ zhcve was received by this International Depositary
Authority on and a request to convert the original deposit to a deposit
under the Budapest Treaty was received by it on

V. INTERNATIONAL DEPOSITARY AUTHORITY
i

Signature(s) of person(s) having the power

Name: Korean Collection for Type Cultures to represent the International Depositary
Authority of authorized official(s):
Address: Korea Research Institute of ) ’ 5
Bioscience and Biotechnology (KRIBB) N r
125 Gwahak-ro, Yuseorg-gu, -
DNaejeon 305-806 AE, Kyung Sook, Director
Republic of Korea Date: November 26 2012
i
|
i
Form BP/4 (KCTC Fonn 17) sole page
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DUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF THTE DEPOSIT
OF MICROORGANISMS FOR THE PURPOSE OF PATENT PROCEDLURE

INTERNATIONAL FORM

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

issued pursuant to Rule 7.1

TO : KIM, Beom Seck
Korea University
145 Anam-ro, Seongbuk-gu, Seoul 136-/01
Republic of Korea

T. IDENTIFICATION OF THE MICROORGANISK

Identification reference given by the \ecession number given by i

DEPOSITOR: Aceession nurmber given by the
’ INTERNATIONAL DEPOSITARY

AUTHORITY:

Escherichia coli o ]

EPI300/pEG6E11 KCTC 1231689

1. SCIENTIFIC DESCRIPTION AND/OE PROPOSED TAXCNOMIC DESIGNATION

The microorganism identified under 1 above was accompanied by’
[ x ] 4 scientfic description

[ 1 a proposed taxonomic designaticn

(Merk with a cross where applicable)

Ul RECEIPT AND ACCEPTANCE

This International Depositary Authority accepts the mucroorganism identified under 1 above,
which was received by it on Novermnber 16, 2012,

V. RECEIPT OF REQUEST FFOR CONVERSION

The microorganism idenlified under | above was received by tius Internationul Depositary
Authority on and a request to convert the original deposit to a ceposit
under the Budapest Treaty was received by it on

V. INTERNATIONAL DEPOSITARY AUTHORITY

Signaturels) of person(s) having the power
Name! Korean Collection for Type Culiures Lo represent the Internations: Depositary
Awchority of authorized official(s):
. ( '
! Address: Korea Research Institute of v
' Bioscience and Biotechnology (KRIEB} H \ . >
125 Gwahak-ro, Yuseong-gu, A ) '
Daejeon 305 806 BAE, Kyung Sook, Director
Republic of Korea Date: Nevember 26 2012
Forry BP/4 (KCTC Form 17) sole page
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BUDAPEST TREATY ON THE INTERNATICNAL RECOGNITION OF THE DEPOSLT
OF MICROORGANISMS FOR THE PURPOSE OF PATENT PROCEDURE

INTERNATIONAL FORM

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

issued pursuant to Rule 7.1

TO : KIM, Beom Seok
Korea University

145 Anam-ro, Seongbuk-gu, Seoul 136-701
Republic of Korea

u. [DENTIFICATION OF THE MICROORGANISM

TIdentification reference given by the Accession aumber given by the

PEPOSITOR INTERNATIONAL DEPOSITARY
AUTHORITY:

Escherichia coli

EPI300/pBG19A6 KCTC 12317BP

0. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

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

[ I a proposed taxonomic designation

(Mark with a cross where applicable)

. RECEIPT AND ACCEPTANCE

This International Depositary Authority accepts the microorganism identified under I above,
which was received by it on November 16, 2012.

IV. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under I above was received by this International Depositary
Authority on and a request to convert the original deposil to a 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 official(s):
Address: Korea Rescarch Institute of f\ . C ’
Bioscience and Biotechnology (KRIBB) )
125 Gwahak-ro, Yuseong gu, \ . - ;
Daejeon 305-806 BAZ, Kyung Sook, Director
Republic of Korea Date: November 26 2012

Form BF/4 (KCTC Form 17) sole page
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[Fig. 2]
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