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(a) @dtol=dtHlo]=(hydratase) & FPst= waEdlH= Ad: (b)) %¢3E dsto]==2AYlo]=(alcohol
dehydrogenase) S FH3dli= FEFULEHE AME; T (¢) sto]=gte|o] = (hydratase) S IFY 3= Yo E=
AqEd3 438 ystol|=Z A Yol = (alcohol dehydrogenase) S FW3dE 7wEHUQLHE M9 33t g
2 JAHE 10-AE=HolH AH(10-ketostearic acid) AAHE Z|vvtel el 2FEHv) 3 (Corynebacterium

glutamicum) 5.

o=
=

A7 2

A 1 &oll oA, A7 mMteEs 2FEH 755 ste]=gkE o] Z(hydratase) & %‘a‘: rEE 2 E
= ey d3e tstol=Z A Ylo] = (alcohol dehydrogenase) S IWole FEHQEE NEE z47 &=
2] HdHHEHZ FE5IdAALNE AS EAoR st= mEvdeEe SFEHE 45,

A3 3

A 1 &l dejA, Ar] ZMietelEl s 25 e 755 Sto]=gte| o] Z(hydratase) & ZY 5=
= Ady dFHE tslo] =& A o] Z(alcohol dehydrogenase)E FYdE FEULEHE=E AY9E A% X33}
e 2R FedEAgE e 5HoR st IyvdtdE s SFEmH 7T

A7 4

| 1 el SlelAl, 7] stel=etele] =(hydratase) & W3 FEULEHE AL AHEERZENL: UE
A o}(Stenotrophomonas maltophilia) 256 F#sta, 43 tyslo]==Z AYlo]Z(alcohol dehydrogenase)=
Ste WEHLEE MEE vlo|agaF s FH2=(icrococcus luteus) ZH-E 23 AS EHOR =
aeuels FReEY 2.
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B

ol

T3 5

A1 &l ojM, 7] stol=glElo] 2 MAESE Al 1 HEY oluxit IS Eehsta, A7) 4Ee Y}
ol=2Aol2E MIEE A 3 A olnAt AES Z3stE AL EAoR 3= v ge 38
IEERETEN

AT 6

A1 el lolA, 7] e = = 39 FdAk A =S 2t pCES-L10°laL, 47 S LE = A 2L pCES-
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L109] MCS(multiple cloning site)ol] AYE= AL
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st AeddtE e E SFEvA 75

3TE 8

g 9AE xIslE= 10-AEAH oM AH(10-ketostearic acid) AAHE  ZIVH YR ZFFE9H

=
(Corynebacterium glutamicum) T2 A)ZWH:

(a) (i) sfol=gtdo]Z(hydratase)E ZHdE FTFULEE AHE; (i1) €3 ydlo|=
dehydrogenase) & Q3= 7EULEE MY; B+ (iii) sto]=g}e|o]Z(hydratase)E =
i3 43L& tsto]=Z A Yol =(alcohol dehydrogenase) S ZQdte wEUQLEE MES 23
of A7l @A &

ull
X
=
o
[N
o
(@]
o
j=n
o

(b) 271 w2H L= Ade] A d¥H =z aevdtee SFevE 575 AT B

Foll oA, A7l setH el R SFEvVIAE 55 2EATIE @A (be A7154 Yo FdE =

A% 10
s dAE EstE 10-A|E2EHol# AF(10-ketostearic acid) A W9

@ A1 WA A7 FF o= @ Po| meuutee e FFE FFE MFse] 10-AELHok e
AR B

(b) 7471 & ()9 AFdd 10-AEZ=H 2HS F55h= oA

gige] 41y

7l € & oF
B oae

10-AE2~Hold  AH(10-ketostearic acid) A2HE ZWvteg]& ZFEM) A (Corynebacterium
glutamicum) =, o2 AZWH 2 7] 455 o] &3 10-AE=Hold A A Wgel #3k o},

I
e Ee SFEn A (Corynebacterium glutamicum)-& 13-4 Eokulg glol2 A H|H Aol wE
A 87 A 2 3 dA SFEH O E

[e)
o ol Ol oliAl AE FEEA AARIAA WA A8 H7 2

3 v AYES o] &35 10-dlo| == A ~Ho} AF(10-hydroxystearic acid; 10-HSA) 2 10-AEXdHo}#H Ak
(10-ketostearic acid; 10-KSA)2] AAal At7F Eo] P LojghAnt, AdE #< Zadlete g =F b3
o2 AMEhE ATE o EA ggkon, AREAQl 10-HSA ¥ 10-KSA At AR+ ® 29 ZT).

AAl AA et ARAES ol &g AE Adkgel e Aol Mg de &R #F= A (Escherichia
coli)olth,  BAR, AT 2 AS-E 10-KSAZ ga9oz ALg87] wio] 10-KSAS &z o g Aalalr]

Bkl

agstel, B oMHAES 10-K0E BAN0E AgHA 23, ASHoR AN SHER, Aol 49

T = O -
Julete) gl ZF e F (Corynebacterium glutamicum)S ©]&3Fo] 10-KSAS AAkslarab skict.

&+ BAAM QA ZA g = 8 53wdel FxHA 2 /18] FAE vk 8E =w ® 5T
=] A WE2 I A=A 2 AN FEE AdEe] # wo] &k Ve Foke] £E R ¥ U
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(53¢ 0001) tistel= F7153]5R #110-2014-0015086 %

g J§
ddstef= A

a2 ee 95238 10-AE e ok 2H(10-ketostearic acid) BAHsS 7HAH, b z22E B8 10-A%
zHeotd A A diES P A, g eR Atste 7o AMEE 9 o] A4+ =933l
O A 2YU=ERxRyUs BEZ ol (Stenotrophomonas maltophilia) 8] OhyAd F+7AAF W mlo]a 2 A F X~
FE-2(Micrococcus luteus) el ADH F-AALo2HE AEE 1F oo FHxAZ eyl F+
v A (Corynebacterium glutamicum) 755 FBAHE A7 A3, a3Foz 10-AE2Hold A AdA 4=
IEE L, 10-AELHol AbS gBAhdo® ALESHA| ol AEHA o 10-AELH AHE AL 7HsEE
gelgo=zyn, & IS sttt

o o

_& r_u
ﬁ PN

N

R’

oA, B oaye E2HOo [0-AEAHolA A(10-ketostearic acid) AAHE zUHtHEE TV A
(Corynebacterium glutamicum) o5 A-&3st= © ).

Bodgo] g 5o Abgd Eodgol  j0-AlEAH A g zmgdidtdee FFEvH
(Corynebacterium glutamicum) w59 AZWHS AFst= o U

2 e o gE 542 Aedt 2 a9y s 583 (Corynebacter ium glutamicum) 55
o] &3t 10-AELHoolH 4F A WHES ATt d o,

d

e e 54 " o]y spr)e Ew e AR AW, Ao 2 =l o B WatetA dn

e
i
)
=1
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o
HUO
LS
= 2

w2y, B Ay (a) sto]=gtE o] = (hydratase) & 9 }‘: FTEEEHE ME; (b) &
= o]%(alcohol dehydrogenase)E Y3l FEULEH= AY; T (¢) slo]l=digo]=
(hydratas )=

FY3= FEULHE Ay dme ystol=Z AlYlo]Z(alcohol dehydrogenase) S Y 3=
U EHE AES EEsl= HAYEHZ JAHEE 10-AELHoLH AH(10-ketostearic acid) AY4HE ZZW]
t”'EﬂE] S ZZ2etn A (Corynebacterium glutamicum) WF5 A)3-3Hch.

A ES 5% 10-AE~Hok 2H(10-ketostearic acid) BAbeS 7HAH, FHA 2248 S8 10-AE

A dAEES A elaL, aFH o R AAksh= ?_f—r«] NE -,40}04 ool AT =98l
O Ay AH=ERERUA DEIY o} (Stenotrophomonas maltophilia) 8 OhyAd §-74xF @ wlola 2 mF A~
FHS-2licrococcus luteus) 3 ADH F-RAATCZEE Aed 15 oo FHAAE zmavvyde 5
vl (Corynebacterium glutamicum) @55 FAHE A A3, gaiHo=z 10-AE2HoA 4F A H=27)
@=L, 10-AEXHo S gAY oR AL83HA| ol AHHoR 10-AELH S i 7HsEES
gelatlt.

l

2 Aol o Fddo) wpaw, Ar] mvdEes SFEA 455 stol=gtH o] Z(hydratase) & IHE S
FEULHE 93 d3e tslo]=2 A u]o]=(alcohol dehydrogenase) S IYslE FEULEE AHES zH7
ZstetE 2709 HEWEE F5PdAsE G
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e e Fddel w=d, 7] sedEHg R SF R FFE stel=dhElo] = (hydratase) & 9t
v FEUSHE AEY d3E& fito]=2 Ao Z(alcohol dehydrogenase) & ZQ3tE FEUSHE AES
B xEEhe 1] HEuE 2

B owAMe A, “Slol=gle|o] Z(hydratase)” & 2@|AH(oleic acid) OZFE] 10-3Fo]|=FA| ~HolH 2H(10-
hydroxystearic acid)S st B4EA, Ohd FAA7} o]E mWstE Ao},

ol o] aEuig oA @EEE Ay slo|=gtElolzE AHRERZRUA WELE oW Stenot rophomonas
maltophilia) 258 FAd AS AHEshs Zlo] wpgaAsitt. oS wadsiAs L85 AMdE 2A 5=
stol=gtHlo] =5 TSt Ss & = glon, 7] stojutEol=E AYste wEULEE AL nhgrH s
0]
S

= AEES A9 R EA

m&
.

B g, “4FE  fsle]l=Z Aol =(alcohol  dehydrogenase)” & 10-8Fo]|=FA]~EHold  AH(10-
hydroxystearic acid) . ZHE 10-A/E2Hold A(10-ketostearic acid)S AAF 3 424, ADH w47}
ol ZYste FRAe|T.

2 ool mrgulE oA weEE Ay 43 Yslo|m2AYelZRE mpolaraF s FE|$-2(Micrococcus
luteus) 258 Fast A& AL83tE o] wigbrsitt. B ulgzsiAle AEES AKER FAHE &=
& fifolmZA2E TSRS & 4 glon, Y] ¢4z fIfolm2ZA RS Y FEHELEE
AEL FAsHAE AEES A4dR 5412 § Q).

H otgoA] o] &EE FEULHE MEe A7) AgE AL olgd Ar] FEHLEE Mde uste] AEA
¢l TUAS YeEE FEUoEHE Ndx Fosls Aoz sddnt. Az AAZe HUAe B odhg o
FEASEHE AL 199 thE AES FHug USHESs deelstay, FPAldA TFHeR ogyE dn
B 01%5P°4 OE* ol *1"&% %*—1% Ao, #HA 80%2] s, Bok ulgAsAE A 90%9 dEA
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%}74] ol Jo‘ﬂﬂoi ATh.  DERIUES oigh vhefgh W 2 43E]FS Smith and Waterman, Adv.
App]. Math. 2:482(1981) ; Needleman and Wunsch, J. Mol. Bio. 48:443(1970); Pearson and Lipman, Methods
in Mol. Biol. 24: 307-31(1988); Higgins and Sharp, Gene 73:237-44(1988); Higgins and Sharp, CABIOS
5:151-3(1989); Corpet et al., Muc. Acids Res. 16:10881-90(1988); MHuang et al., Comp. Appl. BioSci.
8:155-65(1992) and Pearson et al., Meth. Mol. Biol. 24:307-31(1994)°l 7Al=lo] lt}.  NCBI Basic
Local Alignment Search Tool (BLAST) (Altschul et al., J. Mol. Biol. 215:403-10(1990)) NBCI (National
Center for Biological Information) SolA A 7}sstm, eyl Ao A blastp, blasm, blastx, tblastn
and  tblastx¢} #E& A9 B4 Zzady  dEEo]  o]gdd £ Qu}. BLSAT=
http://www.ncbi.nlm.nih.gov/BLAST/elA & 7}ssitt. o] TRa:E o] &3 AHd AsA v HEe
http://www.ncbi.nlm.nih.gov/BLAST/blast_help.htmlol A &<lsk 4= i},

-

e

A7) FAAES U E Yo =y o] meldlvtelels 2FEhu 3 (Corynebacterium glutamicum)ol A &
HA "ok B wHAA JojA, §of “UHHEE” = LANEY HAM AFEH= FriEE s 75
AZE T EYHFEEE dosie dHoR FAEHE AE T 4¥9 DNA EXolrt. 18} 2 FU}
9He 22RE P FRUs AES 2t #EUEE s o) EAl JIAIAE, Sk o]de] dEinbA,
Zelotddsl 25 5§ F=e xFgsth.  wduEE g oR Zepan= EE upo]g s DNARYE fEY
A, B E v 845 e

wowge] we Asge gl FAE g Pue Bl TR+ gon, old e AL Py
Sambrook et al., Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory Press(2001)¢]
MAIEO] glom | o] Fd2 H WA HxEA AYErt.

B oY A7 fRAE Jdadse b EAe dAEedq Aesks TEEH

(operatively linked)¥ T}, BomAMole, fo] “HEHomw AZgH” & 3

TeWE, A9 M, E= dabxzdda A A9 ojdel)d g ik qAAte
o

gl
ate, olell o8l 7] 2d MAL 7] b It A AL H/EE s5S 2EsHA €.

2
=

To
N
off
2

S Q3 M2 TEFE S drd. B dwo] wEyp 4y wEola, 3
A, AAE APAZA = 9= ZAHs 2w (A, tac TZHE, lac T2REH,

lacUVs X2 %E, lpp TEEE, pL TEEH, pR)\EEEEi, rach TERE, amp TEEE, recA TEEH,
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SP6 ZEvIEl, trp TERE W7 ZERE F), %0 ANE A% dolud A A R /A% B2
e j?‘sloo].‘— Aol Yu

g, B o] o] 8d & 9l WEE T9ANA FF AMEEE Fekav=(d: pSC101, pGV1106, pACYC177,
ColE1, pKT230, pME290, pBR322, pUC8/9, pUC6, pBD9, pHC79, plJ61, pLAFR1, pHV14, pET28a, pGEX A2,
pET Alg]%, pUCI8K, pEKEx2 % pCES-L10 %), TA|(oll: AgtdAB, A-Charon, A Azl ¥ MI3 §) Tf& Ho]
(o SV40 5)E &St AFE ¢ o, v AlE A= 10-AEZEHor AF Al ol&d et

Hels 53 (Corynebacterium glutamicum)S $18 54 FAAE vAE AA Y2 29sle] 9F-25H
AlEl FAAe] e gyAor XA £ JQEE A dEWEHE ® 39 FHA ARE Zke pCES— L.10°]
a1, 7] wEELEHE AE-S pCES-L109] MCS(multiple cloning site)ol A4 € tt.

g, 2 de] MEE JEUBARA, GYgAldN SdH R o]y FA A FHAAE EdeH, dF

go AR, Aetvtoldl, piyAd, FRGUYZE, 2EREvRR, Fhdutolal, AMIERL, vlerte]il B
EdpatolSdel aigk A fA47E )l

ZRREAE, ¥d A FARHFR FAxH) Y FEELHE AE 2 HAlolH A4E

E0o] 5'-3" AR AZAHE Aol uigh sttt B WA= Ohyd B/%+= ADH 9
AR A2 =0 AFEHAT.

2wyl wEWEE AV fFHAEe] a4 HId Jes XEste FHASe] HolE AEE

RBS(ribosomal bindingsite) % &AW & Qs FiES ¥ A7IALEHS D2 A3t AUr71=

Aol &FM X A H(metabolic burden)S Eo]&= SWo|A vlghz 5t}

¢

A7) FRAAY 2dd FEHEE o] mvlvtH gl e S F e FH (Corynebacterium glutamicum) WHZ =5
o, B gy S i HE 9kt 3HS CaCl, W (Cohen, S.N. et al., Proc. Natl. Acac. Sci.
H

USA, 9:2110-2114(1973)), 3h4gt w9 (Cohen, S.N. et al., Proc. Natl. Acac. Sci. USA, 9:2110-
2114(1973); % Hanahan, D., J. Mol. Biol., 166:557-580(1983)) 2 #7] H¥ "W (Dower, W.J. et al.
Nucleic. Acids Res., 16:6127-6145(1988)) ooﬂ og] AAE 4= 9o}, dAAA HAH Az & %
Fol7] AsliME A7) S0 o FAAS WS A= Ao niEA s

Houtmo] e okejo] wEw, B 4w g dAS £3eE 10-AE2Holy AH(10-ketostearic acid) A
AR ZEUEE g 2 FE 4((3 rynebacterIwH g]utamzcum) T3 AxYHES AT (a) (i) o=k
Ho]Z(hydratase) S #Ysle FEFULEE HYE; (ii) 43S Yslo|=2 A4 ]Z(alcohol dehydrogenase) &
AP wEFULEE MY; B (i) dtol=glelo]Z(hydratase) & ZQeE FEFUQEE MEy d3E ¢
slo] == Avlo] Z(alcohol dehydrogenase)E TH 3= FwEFElLEIE IS E?:}ﬂb g 1°ﬂ A7
A 2 (b)) A7l FEASHE Ado] A49E HdWy=E Ieudd e SFER 475 AHEANI = o

Al
g o] 10-AE2Hold A Mg FAXS FIeldetd els 2593 (Corynebacterium glutamicum) 5+
4

Az ded & 29 mevdeds SFEvVE 258 Axse Aorg Aad sy ¥
KR
=

gl = ooE ddel mEd, A7) mepdvtde s SR #5E 2dATE @A (b V1S4

Eodbmgo] =t E dejo] wlEw, B dge 08 dAES ¥3e= 10-AELH ol AH(10-ketostearic acid)
At WHES AFe: (a) Aest £ 3y muldHE R SFERHE a5 dYsie] 10-AE2Hoe-
AR ARt eE @Al 2 (b)) 7] 9 ()9 A E 10-AE2Hoold A4S 53 .

A7) dAAE mvere e ST A (Corynebacterium glutamicum) 5 WolA ABEAE 10-AEAHooLA
S BElske dAE ddAlel FRE B B B AA Wl uwet AxE 4 du(FE: B.

Aurousseau et al., Journal of the American 0il Chemists' Society, 57(3):1558-9331( 1980); Frank C.
Magne et al., Journal of the American Oil Chemists' Society, 34(3):127-129(1957)).
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ugel a7

2 are] B4 9 o]dSs goketd v Atk

(i) & 24L& (a) slol=gtdlo] = (hydratase) & ZHse FEHLEHE Ad; (b)) €3ZE Yo =2 A o] =
(alcohol dehydrogenase)& Yot wEHlQLH= A49; Ex (¢) sto]=ghdo]=(hydratase) & ZYoF= 7
SYLEE NIy dF3E tslo]=ZAUle]=(alcohol dehydrogenase)E& FY sl 7wEHQLHE AHEdE X35
= a3z FAAg"E 10-AE2Eotd  AH(10-ketostearic acid) AAFE FJuteE|ge FFEW A
(Corynebacterium glutamicum) o5 A&},

(i) ok ZYulte gl &
AR 248 3 Az
10-AE2EHold 2 AT
ol 2k AR 4= 9t}

;"’4
o

ST E A7 10-AE2dHold ko] Asto] AHF o] FojX]X] gh=d ®Hall,
B oubg o] meldete el ZFE A (Corynebacterium glutamicum) TF% -3+
7IRH, 10-A|EAHolH AHS BAdo g AFRSHA] ol X &Aoo 7 10- 7ﬂ EXE

tlo

(i) w&, ¥ @ge) meliuteels 27y 2
4 A

] T 10-AEzHolH A gAME 2ol AFA FHAAE 7
uE A7) FALS 53] 10-AELHoH At AJateko)

F7haiet.

[}

=W Zrge dY

12 ZWEe g8 SFEvFH (Corynebacterium glutamicum)S X+ Abdo|t},

H
Do

= 10-AE=H ol AH(10-ketostearic acid)d AYAARE BoJF=T),

3& W WE el pCES-L10S HoFE LA 3lo|t},

H

T 4= opE mudte| g ST ACTC13032 2 B whalo] o 24
]2 FFE| 7 ATCC13032-pCESL10: : OhyA: :ADH ©] GC/MS ¥4 AFE 1o

Arjofo] mE Azt F7 FZdlebe e
HojEo),

u}

Azt w5 Aedete

gl

o
o
FERH| 3 ATCC13032-pCESL10: : OhyA: : ADH

N2

T 5 B odgo
A

9] GC/NS &4 A}

mlm e

wge HAe)7] flek 7FAE QL &
ol3}, AAdE F3}
Hog Mzl

h ’
AL FA A S AAE 7t

j9
l-i !

AA 4]

el els  SFEH 3 (Corynebacterium  glutamicum)® 735, AWALO 2RE 10-AEXHold 4H(10-
ketostearic acid; 10-KSA)& AAitsh=d] Hask a4EQ stol= "Jr o] Z(hydratase) & Y sH= Ohyd FHAA
9} ¢HE t)slo] == A Y|o]Z(alcohol dehydrogenase)S W= ADH FAAE 7HA L YA &

wreha, ZUEtE R SFE el I A e RH=ERxwvs dEA N Stenot rophomonas
maltophilia) 3 OhyAd 2 wlola 23T FH 2 Micrococcus luteus) NCIC2665 <+l ADH HAAE 44
WE] (expression vector)Ql pCES-LI0E o]&3to] A9ste] Az Il els SFEHA (Corynebacterium
glutamicum) ¥ (Corynebacterium glutamicum ATCC13032: :pCES-L10: : OhyA: :ADH) S A &3}t

AN 11 =F84& I ¥H-$(Polymerase Chain Reaction; PCR)S ©]-8%F Ohyd & ADH AR HZ

F 1
424 A E2
OhyA Hydratase
ADH Alcohol dehydrogenase
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A7 F 19 Ohd FAAE FES7] 9%k ZEko]lH = Foward - GGATCCATGTACTACAGCAGTGGCAATTACG
Tm=61.61(31mer)(*1°él—1,% A5 1 ) % Reverse CATATGTCAGTCCTCCTGCACCAG  Tm=58.35(24mer) (M L &=
A6 ) E ol &R, AFAELE Bamll D Ndel S o] &3}

A7 % 19 AH FARE FE
Tm=65.33(35mer ) (M55 A7AH)
2 A/AE)E ol g on, AE

al7] 913+ Zg}olmE Foward - GGAATCAAAGTTAAATGTCCGAGTTCACCCGTTTC
2 Reverse — AATTTTGAAGTTAATCAGCCGAGCGGGGTGTC Tm=65.37(32mer ) (A 2 &
& Hpal & ©]-&38ltt.

A7) kol w (primer) S AH&SES] FEIE AI OhydE 1770 bp, ADH= 933 bpe] IV 2 FEZEHUY.  Z4zte
Aol W ZA(10 mM Tris-HCI(pH 9.0), 50 mM KCI, 0.1% Triton X-100, 2 mM
(DaKaRa)) o}elollA  ADH s3HA A9+ 95C/5%(denaturation), 65C/1%

(annealing), 72C/1%(extension)® 13] 483 F 95C/20%(denaturation), 65C/30%(annealing), 72C/1
i 20%(extension)® 273 W= S35, upA v A2 AR A (extension)S 3] 95T/1%
(denaturation), 65C/1%(annealing), 72°C/10%(extension) ¥H3}RaL, Ohyd FAA A= 5C/5%
(denaturation), 60C/1%(annealing), 72°C/1*(extension)2 13] =33k & 95T /20%(denaturation), 60C
/30%(annealing), 72C/1% 20%(extension)@ 273 Hk&E S35}, vpxj e GAR oA Kl A%t
(extension)< & 95T /1¥#(denaturation), 60C/1¥#(annealing), 72°C/10¥%(extension) Wr&-3}AT}.

ANd 20 AxG Beav=e Az

A7) AAle 19 FFEA A e F FFE DNAE 0.8% of7kR= A oA 9§ AAste] U ¥E
(expression vector)?l pCES-L10(= 3)9] thaiddF¢I(multicloning site) F=Yeol o] &3tk X3¢ =
2] =9l pCESL10: : OhyA: tADHZ $19] A TAEF 37C F->FZ(water bath)ollA oF 1417} 30& uk-S-3}3ic}.

O

Z4zko] DNA AHES dAdd 5 #& @ (expression vector)$l pCES-L10(%E  3)9] tFatdy
(multicloning site)oll T4 €}o]Alo]=(Dakara) % SLIC(sequence and ligation independent cloning) Z =232
71HE o] &ato] A= JE}*U]‘:E st 7 gAY AYE A AYaRE Rl
43t (E. coli DHSa competent cell, RBS)oll & A& A7 & AxF Zg2v=g FE3519 ol oAl i
AAHE-9le Asdtasrz A ste ”a DNA ZZre] A71E 0.8% o722 A oA #7]d53ete] Hlalsh= W
= A&

[}
it

[<

o {0

I

AAle 3 1 o]F ZPRHEF SFEHFE FIHEA A=

& ol 2oy #F9 AS CaCl, HIAE AE3 HIAHE AxXE e & &
2uEE SFEAEYRE X5, B aygoas PAAZA
| 913 A71-dFH (electroporation)ol] <3 FAHASIHS 21831
A s 918 16A13HEt 8l ® 500 ul(0.1 %)) °oFA8FE Zevletelel =3 (Corynebacter ium
glutamicum ATCC13032) w8 41.5 mLe BHI(5 g/L beef heart, 12.5 g/L calf brains, 2.5 g/L disodium
hydrogen phosphate, 2 g/L D(+)-glucose, 10 g/L peptone, 5 g/L sodium chloride)ol] 100 mg/mLe] o]AY=
EAk(isonicotinic acid) 2 mL, 200 mg/mLe] ZzFo]Al 6.25 mL, 20%(v/v) EL 80 0.25 mLE H7}3F wix|o] &
Z5lo] WA FF = (absorbance)”} 600 nm IFAlA 0.60] o]2S w, viFH HA] G 50 mLe]
w kel S A4l 22 (12000 rpm, 10%)3te] A dz AXE EEsialtt.  Rolxd AEE 10% =eAE 50 nL=E
33] AlFEE 5, thAl A4 (12000 rpm, 1ib)dte] Fe ot Alx= vro] FAUATH AlEE 100 SEAE
0.25 L2 @erslgivt.  dE = AE 50 uloll AFRF STavE 1.5 uLE HI/MAAFAY. Y] Sk
=) Eojde 59 51.5 uLe] A= A7)HF W (electroporation)g FH1(BIO-RAD, Gene pulser cuvette)
o o} BIO-RAD, Gene pulser Xcell® 7] &7(2500v, 25uF, 200Q)< 7}tict. vg] FHsE 1 mL
BHI(5 g/L beef heart, 12.5 g/L calf brains, 2.5 g/L disodium hydrogen phosphate, 2 g/L D(+)-glucose,
10 g/L peptone, 5 g/L sodium chloride)& #7}st #H 1AIZF < 200 rpm, 30ColAl A wjdsidet. wi<d
H FAAEA = Fhvte]A(50 ug/mL)o] M 7FE BHI ©}7H(5 g/L beef heart, 12.5 g/L calf brains, 2.5 g/L
disodium hydrogen phosphate, 2 g/L D(+)-glucose, 10 g/L peptone, 5 g/L sodium chloride, agar 20 g/L)el
A ad A AdE w7k 30ColA wlgEigltE. ol Fa AERF Soav=E IEvEtEHER 25
v 7 (Corynebacterium  glutamicum  ATCC13032)  +=Fol & H33 zIuetdge  SFEH

¢

o
N
[N}
@
o
i
9
lo,
%
I
RVt

O

0%

N

ru
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ZIHSd 10-2016-0092557

ATCC13032: : OhyA: 1 ADH A %3 FF2 /s,

A& 1: AME AEAS(Whole cell bioconversion)

@ C. glutamicum ACTC13032::pCES-L10:: OhyA: : ADH w7} @4 H(oleic acid) 2 F-E 10-KSAe] AAF 7}sA
S s g8l Egaa g 2 A=AR S Ay, 100 ml ZEkx=A ag 2 25 nl A=A
Z31 aga, WA 2L gL ¥ 29 Zow, ZEkAF wl%(flask fermentation) 23S 500 ml 4HzF ZEkx
A5 o€ 100 ml FIE AP, FEAS AP 250 ml viE(baffle) A2t Z&k~3aE o83 25 ml
R = s rt.

A

#Z 2
Strains B Medium
Wild type Calf Brains 7 gl
C glutamicum
Ohyd-ADH
Beaf Heart 98 o/l
Culture conditions
Agitation 200rpm Protecss peptone 70,0 g
Temperatuire Irc
Dantroze 20 g4l
Initial pH 61
Sodlum Chipride 50 g
Bioconversion conditions
Agitation 200rpn Disodium Phosphate 25 g
Termperature 3T Bufter solulion
pH 75
Teis-HZl (pHT.5) S0mid
Oleic acid 258
Tweeen BO 005 g/l

12A12k2] wieFste] A 4747 (stationary growth phase)”7}A] MXEE 7] Fol Tris-HCI(pH 7.5) HHZ &
ofF o 714 &4 oleic acid) 2.5 g/1 BolA BE A% v-& AY3dvt.  AF A7, = 4904 ¢
T A%el, A AEFE 78.4%, Hdl A 2.0 g/1/he] 10-AE2HolH Ato] AitE AT, mEH 1AZF
o]F o] 10-AELH oY Abo] ZAS A &x AR FAHE Hdl dolM . glutamicum ACTC13032 ::pCES-
L10::OhyA: :ADI7F 10-AE2H ot AbS AAste #5524 A9A 7bsdel ok dddnt. &, gixa
Ql ofAY e S 10-AE2Hold 4 Aol A o] oA A k).

)
=

7
glutamicum ACTC13032 ::pCES-L10::0hyA::ADH ¥5F2 AE Hd w-3S 238}
T duo] EofdE 30-70%9] 71ES FE3I wEAH FAHAEL ExX

A FFE 65-85% H LT},

=

A =24 R Ae A8 =242
< AFsigict. AY A, = Sl B 4 9ol 62171l

ek Fdsk, 71dw 2B oA ehutobA|(lipase) ARt dto] A&
{kef] 1

A% vhg .3 g/l 10-KSA7}F A2k len, FHu)
A% & 65%, Hdl A 0.7 g/1/h@M, o] #F7F 10-KSA Arks 918 w324 AP 7heAel IS
Al 21 3 A= QT

e 54 FEe AAe Zlessls v, A e AAE TR Aol Al glejM ol gt
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FAAR Ve @A A FEAL ol ole] £ we] WL AREHE Aol ohd P& Wusiny,
weka, 2 dyge]l AAAQ HeE HEE HFEy 9 SUMEC 9she] AYgdra g o),

=y

=97

EH2

CH
Hzoq Hydratase

10-HSA OH

\./\N\/I\./\/W\I.rc—’“

NAD* Q
( Adcohol dehydrogenase
- NADH

10-KSA 4
V\N\)“VV\N\“’OH

O
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EH5
B : Oleic acid
249 ®  10-HSA
A 10-KSA
il §
2
B
8 . A
E
- ik
& 1-
g
=]
o &
[ ]
0 * e " '
0 2 4 6

Time (kr)

g g

<110> Sogang University

<120> Corynebacterium glutamicum Strains Having Excellent Production

Potential of 10-ketostearic acid and Method for Preparing Thereof

<130> PN150013
<160> 8

<170> KopatentIn 2.0

<210> 1
<211> 1770
<212> PRT

<213> Hydratase from Stenotrophomonas maltophilia

<400> 1

Ala Thr Gly Thr Ala Cys Thr Ala Cys Ala Gly Cys Ala Gly Thr
1 5 10 15

Gly Cys Ala Ala Thr Thr Ala Cys Gly Ala Ala Gly Cys Cys Thr

20 25 30
Cys Gly Cys Gly Cys Gly Cys Cys Cys Gly Cys Gly Cys Ala Ala
35 40 45
Cys Cys Cys Gly Cys Cys Gly Gly Thr Gly Thr Gly Gly Ala Thr
50 55 60
Gly Cys Ala Ala Gly Cys Gly Thr Gly Cys Ala Thr Gly Gly Thr
65 70 75

Cys Gly Thr Cys Gly Gly Thr Thr Cys Gly Gly Gly Cys Cys Thr

_13_
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Gly Cys

Cys Cys

Cys Gly

145

Thr Cys

Cys Thr

Thr Gly

Cys Gly

225

Cys Gly

Ala Thr

Ala Thr
290

Thr Cys

305

Gly Cys

Cys

Thr

Cys

Thr

195

Cys

Thr

Cys

Thr

Thr

85

Thr Cys Gly Thr
100

Cys Gly Thr Thr

Cys Gly Gly Cys

135

Gly Ala Gly Thr
150

Thr Thr Gly Ala

165

Thr Cys Cys Gly

Gly Ala Cys Gly

Cys Gly Gly Ala
215
Gly Ala Thr Cys

230

Gly Ala Gly Ala

Thr Cys Gly Ala
260

Cys Cys Thr Gly

Cys Cys Gly Thr
295

Ala Ala Gly Ala

310
Gly Gly Ala Cys

325

90

Thr Gly Gly Cys
105

Cys Cys Thr Gly

120

Cys Ala Cys Ala

Gly Cys Ala Thr
155

Gly Cys Ala Gly

170
Gly Gly Cys Gly
185
Gly Cys Cys Thr
200

Ala Ala Ala Gly

Cys Gly Thr Gly

Thr Gly Gly Ala
250
Gly Thr Gly Cys
265
Thr Thr Cys Cys
280

Cys Gly Cys Thr

Thr Gly Cys Cys

315

95

Cys Gly Gly Thr
110
Gly Thr Gly Cys
125
Thr Gly Gly Cys
140

Cys Ala Cys Cys

Cys Ala Gly Cys

Gly Cys Gly Cys

Gly Gly Thr Thr
220

Gly Thr Gly Gly

Ala Gly Ala Thr
255

Cys Thr Gly Thr

270
Gly Cys Thr Cys
285
Gly Gly Ala Gly
300

Ala Gly Cys Gly

Cys

Thr

Cys

240

Cys

Thr

320

Gly Ala Gly Thr Thr Cys Thr Ala Cys

330

335

_14_
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Thr Gly Gly

Ala Cys Cys
355
Gly Cys Ala

370

Ala Ala Thr
385

Cys Ala Cys

Gly Thr Thr

Cys Ala Gly

Thr Cys Gly

450
Gly Gly Cys
465

Ala Thr Gly

Thr Cys Ala

Cys Cys Gly

515

Ala Gly Cys

530
Ala Cys Thr
545

Cys Gly Cys

Cys Ala Thr

Thr Thr Gly Ala Ala Cys Ala Ala Gly Gly Ala Cys

340

Cys Gly Ala Ala

Gly Cys Gly Cys

375

Cys Gly Cys Gly
390
Ala Cys Ala Cys
405
Cys Ala Cys Gly
420

Gly Cys Ala Cys

Thr Cys Gly Cys

455
Cys Ala Cys Cys
470
Gly Ala Gly Ala
485
Ala Cys Gly Ala
500

Thr Gly Ala Thr

Ala Ala Cys Thr
535
Gly Gly Cys Gly
550
Gly Thr Thr Cys
565
Thr Cys Gly Gly

580

Cys
360

Gly

Cys

Cys

Cys

Thr

520

Thr

Gly

Cys

345

Thr

Cys

Cys

Thr

425

Cys

Cys

505

Thr

Cys

Ala

Cys

Thr

Thr

490

Thr

Cys

Thr

Cys

Ala

570

350
Thr Thr Cys Gly Cys
365
Ala Cys Cys Ala Thr

380

Ala Gly Gly Ala Thr

395

Thr Gly Gly Cys Cys
415

Ala Cys Cys Gly Ala

430
Gly Gly Gly Ala Cys
445

Gly Thr Thr Cys Cys

460

Cys Ala Gly Gly Ala

475

Ala Gly Cys Gly Cys
495

Ala Cys Thr Gly Gly

510
Cys Thr Gly Gly Ala

525

Gly Gly Cys Thr Gly
540

Cys Ala Thr Gly Thr

555

Gly Ala Gly Thr Gly

975

Gly Cys Thr Gly Gly Ala Gly

585

590
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Cys

Thr

Thr
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Thr

Thr

Cys

Thr

Cys

Cys

785

Cys

Gly

Thr

Gly Ala Ala

595
Cys Gly Cys
610

Thr Cys Gly

Thr Thr Thr

Thr Thr Cys

660

Ala Gly Thr

675
Gly Cys Thr
690

Thr Gly Gly

Gly Cys Gly

Cys Gly Gly

740
Gly Ala Cys
755
Thr Gly Cys
770

Gly Cys Ala

Cys Ala Thr

Gly Thr Gly
820

Gly Gly Ala

Gly Cys Thr Gly

600
Thr Thr Cys Ala
615
Gly Cys Gly Gly
630
Cys Thr Cys Gly
645

Ala Cys Gly Ala

Ala Cys Gly Ala

Gly Cys Cys Gly
695
Thr Thr Gly Cys
710
Thr Gly Gly Thr
725

Thr Ala Cys Cys

Gly Thr Cys Gly

Ala Gly Cys Cys
775
Gly Gly Cys Cys
790
Thr Gly Gly Ala

805

Thr Ala Gly Cys

Ala Cys Thr Cys

Thr Ala Cys

Thr Cys Cys

Cys Cys Thr

635

Ala Gly Thr

Ala Thr Cys

Cys Thr Gly

715

Gly Thr Thr

Ala Cys Thr

Ala Cys Gly

795

Thr Gly Cys
810

Cys Gly Gly
825

Gly Gly Cys

Cys

Cys

Cys

Thr

Cys

780

Cys

Thr

Gly

Thr

605

Cys

Cys

Thr

Cys

Cys

685

Thr

Cys

Cys

Thr

Thr
765

Cys

Thr

Gly

Cys

Gly Cys Ala

Cys Ala Thr

Cys Gly Gly

640

Gly Ala Ala
655

Ala Ala Cys

670

Thr Gly Gly

Gly Ala Ala

Cys Ala Gly

720

Ala Gly Thr
735

Gly Ala Cys

750

Gly Ala Thr

Gly Cys Ala

Cys Ala Thr
800
Gly Ala Cys

815

Gly Cys Gly
830

Gly Gly Ala
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835 840 845
Thr Gly Ala Thr Cys Thr Gly Cys Thr Gly Thr Thr Cys Ala Thr Gly
850 855 860
Ala Cys Cys Ala Thr Cys Gly Gly Thr Thr Cys Gly Cys Thr Gly Ala
865 870 875 880

Cys Cys Gly Ala Gly Ala Ala Cys Thr Cys Gly Gly Ala Thr Ala Ala

885 890 895
Thr Gly Gly Cys Gly Ala Cys Cys Ala Cys Cys Ala Cys Ala Cys Thr
900 905 910
Gly Cys Gly Gly Cys Ala Cys Gly Cys Cys Thr Gly Ala Ala Cys Gly
915 920 925
Ala Ala Gly Gly Cys Cys Cys Gly Gly Cys Gly Cys Cys Thr Gly Cys
930 935 940
Cys Thr Gly Gly Gly Ala Cys Cys Thr Gly Thr Gly Gly Cys Gly Cys

945 950 955 960

Cys Gly Cys Ala Thr Thr Gly Cys Cys Gly Cys Gly Ala Ala Gly Gly
965 970 975
Ala Thr Gly Ala Cys Gly Cys Gly Thr Thr Cys Gly Gly Gly Cys Gly
980 985 990
Thr Cys Cys Gly Gly Ala Thr Gly Thr Gly Thr Thr Cys Gly Gly Cys
995 1000 1005
Gly Cys Gly Cys Ala Cys Ala Thr Thr Cys Cys Ala Gly Ala Ala Ala
1010 1015 1020

Cys Cys Ala Ala Gly Thr Gly Gly Gly Ala Ala Thr Cys Gly Gly Cys

1025 1030 1035 1040
Ala Ala Cys Gly Gly Thr Gly Ala Cys Cys Ala Cys Gly Cys Thr Gly
1045 1050 1055
Gly Ala Thr Gly Cys Gly Cys Gly Cys Ala Thr Thr Cys Cys Gly Gly
1060 1065 1070
Cys Cys Thr Ala Cys Ala Thr Cys Cys Ala Gly Ala Ala Gly Ala Thr
1075 1080 1085

Cys Gly Cys Cys Ala Ala Gly Cys Gly Cys Gly Ala Thr Cys Cys Cys
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1090 1095 1100

Thr Thr Cys Ala Gly Cys Gly Gly Cys Ala Ala Ala Gly Thr Gly Gly
1105 1110 1115 1120
Thr Gly Ala Cys Cys Gly Gly Cys Gly Gly Cys Ala Thr Cys Gly Thr
1125 1130 1135
Cys Ala Gly Cys Gly Thr Gly Cys Gly Cys Gly Ala Cys Thr Cys Gly
1140 1145 1150
Cys Gly Cys Thr Gly Gly Cys Thr Gly Ala Thr Gly Ala Gly Cys Thr
1155 1160 1165

Gly Gly Ala Cys Gly Gly Thr Gly Ala Ala Thr Cys Gly Cys Cys Ala

1170 1175 1180
Gly Cys Cys Ala Cys Ala Thr Thr Thr Cys Ala Ala Gly Ala Ala Cys
1185 1190 1195 1200
Cys Ala Gly Cys Cys Cys Ala Ala Gly Gly Ala Cys Cys Ala Gly Ala
1205 1210 1215
Thr Cys Gly Thr Gly Gly Thr Cys Thr Gly Gly Gly Thr Gly Thr Ala
1220 1225 1230
Thr Thr Cys Gly Thr Thr Gly Thr Thr Cys Gly Thr Gly Gly Ala Thr

1235 1240 1245

Ala Cys Gly Cys Cys Cys Gly Gly Cys Gly Ala Cys Thr Ala Cys Gly
1250 1255 1260
Thr Gly Ala Ala Gly Ala Ala Gly Cys Cys Gly Ala Thr Gly Cys Ala
1265 1270 1275 1280
Gly Gly Ala Cys Thr Gly Cys Ala Cys Cys Gly Gly Cys Gly Ala Gly
1285 1290 1295
Gly Ala Gly Ala Thr Cys Ala Cys Gly Cys Gly Cys Gly Ala Ala Thr
1300 1305 1310

Gly Gly Cys Thr Gly Thr Ala Thr Cys Ala Cys Cys Thr Gly Gly Gly

1315 1320 1325
Cys Gly Thr Gly Cys Cys Gly Gly Thr Gly Gly Ala Ala Gly Ala Gly

1330 1335 1340

_18_
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Ala Thr Cys Gly Ala Thr Gly Ala Gly Cys Thr Gly Gly Cys Cys Gly

1345 1350 1355 1360

Cys Gly Ala Cys Cys Gly Gly Cys Gly Cys Gly Ala Ala Gly Ala Cys
1365 1370 1375

Ala Gly Thr Gly Cys Cys Gly Gly Thr Gly Ala Thr Gly Ala Thr Gly

1380 1385 1390

Cys Cys Gly Thr Ala Cys Ala Thr Cys Ala Cys Gly Gly Cys Gly Thr
1395 1400 1405
Thr Cys Thr Thr Cys Ala Thr Gly Cys Cys Ala Cys Gly Cys Cys Ala
1410 1415 1420
Gly Gly Cys Ala Gly Gly Thr Gly Ala Cys Cys Gly Cys Cys Cys Gly
1425 1430 1435 1440
Gly Ala Cys Gly Thr Gly Gly Thr Gly Cys Cys Gly Gly Ala Ala Gly
1445 1450 1455

Gly Thr Gly Cys Gly Gly Thr Gly Ala Ala Cys Thr Thr Cys Gly Cys

1460 1465 1470
Thr Thr Thr Cys Ala Thr Cys Gly Gly Cys Cys Ala Gly Thr Thr Cys
1475 1480 1485
Gly Cys Cys Gly Ala Ala Thr Cys Gly Ala Ala Gly Cys Ala Gly Cys
1490 1495 1500
Gly Cys Gly Ala Cys Thr Gly Cys Ala Thr Cys Thr Thr Cys Ala Cys
1505 1510 1515 1520
Cys Ala Cys Cys Gly Ala Gly Thr Ala Cys Thr Cys Gly Gly Thr Gly

1525 1530 1535

Cys Gly Cys Ala Cys Gly Cys Cys Gly Ala Thr Gly Gly Ala Gly Gly
1540 1545 1550
Cys Gly Gly Thr Gly Thr Ala Cys Ala Cys Cys Thr Thr Gly Cys Thr
1555 1560 1565
Gly Gly Gly Gly Ala Thr Cys Gly Ala Gly Cys Gly Thr Gly Gly Cys
1570 1575 1580
Gly Thr Gly Cys Cys Gly Gly Ala Gly Gly Thr Gly Thr Thr Cys Ala

1585 1590 1595 1600
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Ala Thr Thr Cys Cys Ala Cys Gly Thr Ala Thr Gly Ala Cys Gly Thr

1605 1610 1615
Gly Cys Gly Cys Thr Cys Gly Cys Thr Gly Cys Thr Gly Gly Cys Cys
1620 1625 1630
Gly Cys Gly Ala Cys Cys Gly Gly Gly Cys Gly Cys Cys Thr Gly Cys
1635 1640 1645
Gly Thr Gly Ala Thr Gly Gly Cys Ala Ala Gly Gly Ala Ala Cys Thr
1650 1655 1660
Gly Gly Ala Cys Ala Thr Thr Cys Cys Cys Gly Gly Gly Cys Cys Ala

1665 1670 1675 1680

Gly Cys Gly Thr Thr Cys Cys Thr Gly Cys Gly Cys Ala Ala Cys Cys
1685 1690 1695
Thr Gly Cys Thr Gly Ala Thr Gly Ala Ala Cys Ala Ala Gly Cys Thr
1700 1705 1710
Gly Gly Ala Cys Ala Ala Gly Ala Cys Cys Cys Ala Gly Ala Thr Cys
1715 1720 1725
Gly Gly Thr Gly Gly Thr Cys Thr Gly Cys Thr Gly Cys Gly Cys Gly
1730 1735 1740

Ala Gly Thr Thr Cys Ala Ala Gly Cys Thr Gly Gly Thr Gly Cys Ala

1745 1750 1755 1760

Gly Gly Ala Gly Gly Ala Cys Thr Gly Ala

1765 1770
<210> 2
<211> 1770
<212> DNA

<213> OhyA sequence coding Hydratase from Stenotrophomonas maltophilia

<400> 2

atgtactaca gcagtggcaa ttacgaagcc ttcgcecgegece cgegcaagec cgecggtgtg

gatggcaagc gtgcatggtt cgtcggttcg ggectggect cgttggeegg tgecgegtte

ctggtgcgeg acggccacat ggcecggtgag tgcatcacca tccttgageca gcagcagatt

ccgggeggeg cgctggacgg cctgaaagtg ccggaaaagg gtttcegtgat cegtggtgge
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cgcgagatgg aagatcattt cgagtgcectg tgggacctgt tccgetcgat accgtegetg 300
gagatcgaag atgccagegt gctggacgag ttctactggt tgaacaagga cgacccgaac 360
tattcgctge agcgegecac catcaatcgce ggcegaggatg cacacaccga tggectgttce 420
acgctgaccg agcaggcaca gagggacatc gtcgegetgt tcctggecac ccgtcaggag 480
atggagaaca agcgcatcaa cgaagtactg ggccgtgatt tcctggacag caacttctgg 540
ctgtactggce gaaccatgtt cgcecgttcgaa gagtggcatt cggegetgga gatgaagetg 600
tacctgcatc gcecttcatcca ccatatcggce ggectgecgg atttctcgge getgaagttce 660
acgaagtaca accagtacga atcgctggtg ctgecgetgg tgaagtggtt gcaggaccag 720
ggcgtggtgt tccagtacgg taccgaggtg accgacgtcg actttgatct gcagceccggac 780
cgcaagcagg ccacgcgcat ccattggatg catgacggtg tageccggtgg cgtggaactc 840
ggcgeggatg atctgetgtt catgaccatc ggttcgetga ccgagaactc ggataatgge 900
gaccaccaca ctgcggcacg cctgaacgaa ggcccggege ctgectggga cetgtggege 960
cgcattgccg cgaaggatga cgegtteggg cgtcecggatg tgttceggege gcacattcca 1020
gaaaccaagt gggaatcggc aacggtgacc acgctggatg cgcegecattcc ggectacatce 1080
cagaagatcg ccaagcgcga tcccttcage ggcaaagtgg tgaccggegg catcgtcage 1140
gtgcgegact cgegetgget gatgagetgg acggtgaatc gcecagecaca tttcaagaac 1200
cagcccaagg accagatcgt ggtctgggtg tattcgttgt tcgtggatac gcccecggegac 1260
tacgtgaaga agccgatgca ggactgcacc ggcgaggaga tcacgecgega atggetgtat 1320
cacctgggeg tgeccggtgga agagatcgat gagetggecg cgaccggege gaagacagtg 1380
ccggtgatga tgccegtacat cacggegttc ttcatgecac geccaggcagg tgaccgeecg 1440
gacgtggtgc cggaaggtgce ggtgaacttc getttcatcg gecagttcge cgaatcgaag 1500
cagcgcgact gcatcttcac caccgagtac tcggtgegeca cgecgatgga ggeggtgtac 1560
accttgctgg ggatcgageg tggegtgeeg gaggtgttca attccacgta tgacgtgege 1620
tcgetgetgg ccgegaccgg gegectgegt gatggcaagg aactggacat tcccgggeca 1680
gegttectge gcaacctget gatgaacaag ctggacaaga cccagatcgg tggtctgetg 1740
cgcgagttca agctggtgeca ggaggactga 1770
<210> 3

<211> 933

<212> PRT

<213> Alcohol dehydrogenase from Micrococcus luteus NCTC2665

<400> 3
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Ala Thr Gly Thr Cys Cys Gly Ala Gly Thr Thr Cys Ala Cys Cys Cys
1 5 10 15
Gly Thr Thr Thr Cys Gly Ala Gly Cys Ala Gly Gly Thr Cys Gly Cys
20 25 30
Cys Gly Thr Gly Cys Thr Gly Gly Gly Cys Ala Cys Cys Gly Gly Cys
35 40 45

Gly Thr Gly Cys Thr Gly Gly Gly Thr Thr Cys Gly Cys Ala Gly Ala

50 55 60
Thr Cys Ala Thr Cys Ala Thr Gly Cys Ala Gly Gly Cys Gly Gly Cys
65 70 75 80
Gly Thr Ala Cys Cys Ala Cys Gly Gly Cys Ala Ala Gly Ala Ala Gly
85 90 95
Gly Thr Gly Ala Thr Gly Gly Cys Cys Thr Ala Cys Gly Ala Cys Gly
100 105 110
Cys Cys Gly Thr Cys Cys Cys Cys Gly Cys Cys Gly Cys Cys Cys Thr

115 120 125

Cys Gly Ala Gly Gly Gly Gly Ala Thr Cys Gly Ala Gly Cys Gly Cys
130 135 140
Cys Gly Cys Thr Gly Gly Gly Cys Gly Thr Gly Gly Ala Thr Cys Cys
145 150 155 160
Gly Cys Cys Ala Ala Gly Gly Cys Thr Ala Cys Gly Ala Ala Gly Cys
165 170 175
Ala Gly Ala Cys Cys Thr Cys Gly Gly Gly Gly Ala Gly Gly Gly Cys
180 185 190

Thr Ala Cys Gly Ala Cys Cys Cys Gly Cys Ala Gly Cys Gly Cys Thr

195 200 205
Thr Cys Gly Ala Cys Gly Ala Gly Gly Cys Cys Ala Thr Cys Gly Cys
210 215 220
Cys Cys Gly Cys Ala Thr Cys Ala Cys Gly Cys Cys Gly Ala Cys Cys
225 230 235 240
Thr Cys Cys Gly Ala Cys Cys Thr Cys Gly Gly Cys Gly Ala Gly Gly

245 250 255
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Cys Cys

Cys Ala

Gly Thr

290
Ala Gly
305

Gly Thr

Cys Gly

Thr Cys

Gly Cys

Ala Cys

450
Gly Ala
465

Ala Thr

Cys Cys

Cys Thr Gly Gly Cys Gly Gly Ala

260

Thr Cys
275

Cys Cys

Cys Thr

Gly Cys

340

Ala Cys

Ala Cys

Gly Cys

Cys Gly

420
Cys Cys
435

Cys Gly

Ala Cys

Gly Gly

265

Gly Thr Gly Ala Thr

Cys

Cys

325

Thr

Cys

Cys

Cys

405

Thr

Cys

Gly

485

Gly

310

Cys

Cys

Cys

Cys

Cys

390

Cys
470

Cys

Thr Cys Gly Cys

Gly

295

Cys

Thr

Cys

375

Thr

Cys

Cys

Thr

455

Cys

Ala

Cys

280

Ala Gly

Gly Cys

Cys Ala

Cys Cys

345
Gly Thr
360

Thr Cys

Cys Gly

Cys Ala

Cys Gly

425
Ala Cys
440

Cys Thr

Gly Cys

Cys Cys

Cys

330

Cys

Thr

Cys

410

Cys

Thr

Cys

Thr

Cys

315

Cys

Cys

Thr

395

Cys

Thr

Gly

Cys Gly Gly Ala

270

Ala Gly Gly Cys

Cys

300

Thr

Cys

Cys
380

Cys

Thr

Cys

Gly Cys Cys

490

Gly Gly Ala Gly Gly

285

Cys Thr

Gly Cys

350
Cys Cys
365

Cys Cys

Thr Thr

Gly Cys

Cys Cys

430
Gly Cys
445

Cys Gly

Gly Gly

Gly Cys

Cys Cys

_23_

335

Cys

Thr

Cys

Cys

415

Thr

Cys

Cys

Thr

Cys

495

Gly

Cys

Thr
320

Cys

Cys

Cys
480

Ala

Thr
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Cys

Thr

545

Cys

Cys

Thr

625

Cys

Cys

705

Ala

Cys

Gly

Thr

530

Cys

Cys

Cys

Thr

610

Cys

Cys

Cys

Cys

690

Cys

Cys

Thr

500

Cys Gly Gly Gly Ala Gly

515

Cys Gly

Ala Thr

Thr Gly

Thr Cys
595

Gly Gly

Cys Ala

Cys Gly

660
Cys Thr
675

Gly Gly

Cys Gly

Cys Ala

Gly Thr

740

Cys Cys

Cys

Gly

Cys

Ala

Cys

Thr

Thr

725

Gly

Cys

Cys Gly
535
Gly Thr

550

Gly Cys

Cys Thr

Cys Thr

Thr Gly

615

Gly Cys

630

Gly Thr

Ala Cys

Gly Cys

Ala Ala

695

Thr Cys

710

Cys Gly

Gly Cys

Gly Cys

520

Ala

Cys

600

Cys

Thr

680

Cys

Cys

Thr

Cys

Ala

505

Cys Cys Cys

Gly Gly Ala

Cys Cys Cys

555

Ala Gly Gly
570

Cys Thr Thr

585

Cys Thr Cys

Ala Gly Gly

Gly Thr Ala

635

Thr

Ala

Cys

Cys
620

Cys

Cys

Thr
605

Cys

Gly Gly Cys Ala Ala

650

Thr Cys Gly Ala Cys

665

Cys Gly Thr Gly Gly

Gly Ala Gly

Ala Gly Ala
715
Gly Gly Gly

730

Cys

700

Cys

Cys

685

Gly

Cys

Thr

Gly Cys Cys Ala Ala

745

Ala Cys Ala

Cys

510

Cys

Cys

Thr
590

Cys

Thr

Cys

Cys

670

Cys

Cys

Thr

Thr

Cys

750

Ala Gly

Cys Gly

Cys Ala

560

Thr Cys
575

Cys Ala

Cys Cys

Gly Cys

Gly Cys

640
Cys Cys
655

Gly Cys

Cys Ala

Ala Cys

720
Cys Cys
735

Gly Thr

Gly Gly Gly Cys
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755

Gly Thr Cys Gly Ala

770

Gly Cys Thr Thr Cys

785

Cys Gly Ala Gly Ala
805

Gly Ala Gly Gly Gly

820
Thr Gly Gly Cys Thr

835

Cys Thr Thr Cys Thr
850

Cys Cys Gly Gly Ala

865

Thr Cys Gly Gly Cys
885

Cys Thr Gly Gly Ala

900

Ala Ala Gly Gly Ala

915

Gly Cys Thr Gly Ala

930
<210> 4
<211> 933
<212> DNA

760 765

Cys Thr Gly Gly Cys Ala Gly Cys Thr Cys

775 780

Gly Cys Thr Gly Ala Gly Cys Thr Gly Cys

790 795

Ala Gly Ala Gly Cys Ala Thr Cys Gly Cys
810 815

Cys Cys Ala Cys Ala Gly Cys Gly Gly Cys

825 830
Gly Ala Cys Gly Gly Cys Cys Ala Gly Gly

840 845

Ala Cys Cys Gly Cys Thr Ala Cys Gly Gly
855 860

Cys Gly Gly Gly Gly Ala Gly Ala Ala Cys

870 875

Cys Cys Gly Gly Thr Gly Gly Ala Gly Gly
890 895

Ala Cys Cys Thr Gly Gly Gly Cys Gly Ala

905 910

Cys Ala Cys Cys Cys Cys Gly Cys Thr Cys

920 925

Thr

800

Cys

Gly

Gly

Gly

Cys

880

Ala

Cys

ZIHSd 10-2016-0092557

<213> ADH sequence coding Alcohol dehydrogenase from Micrococcus luteus NCTC2665

<400> 4

atgtccgagt tcacccgttt cgagcaggtc geegtgetgg gcaccggegt getgggttceg
cagatcatca tgcaggcgge gtaccacggc aagaaggtga tggectacga cgecgtcececc

gccegecctceg aggggatcga gegecgetgg gegtggatce gecaaggeta cgaagcagac
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ctcggggagg gectacgacce gcagcegettce gacgaggeca tcgeccgceat

tccgacctcg gegaggecct ggeggatgeg gacatcgtga tcgaggecegt
ctggagctca agcgcaaggt gtgggeccag gtgggegage tcgeeccecgce
ttcgeccacga acacctectce cctgetgecece tcecggacttceg ccgacgcecag
gagcgcttcee tggecctgea ctacgceccaac cgcatctggg cgcagaacac
atgggcaccg ccgceccacctc gecggaggece gtcegegggag ccctgeagtt
accggcatgg tccccgtgea cgtgegcaag gagatcccegg getacttect

ctcatccecgt ggctgcagge cggcetccaag ctgtacatge acggagtggg

gacatcgacc gcacctggeg cgtggecacc ggcaacgage geggecegtt
gacatcgtgg gcttccacgt ggccgcecaac gtctcececgea acacgggegt
ctcggettcg ctgagetget cgagaagagce atcgceccgagg gccacagegg
ggccaggget tctaccgceta cgggecggac ggggagaacce tcggeceggt

aacctgggcg acaaggacac cccgcetegge tga

<210> 5
<211> 31
<212> DNA

<213> Artificial Sequence

<220><223> Forward primer for amplifying OhyA gene

<400> 5

ggatccatgt actacagcag tggcaattac g

<210> 6
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> Reverse primer for amplifying OhyA gene
<400> 6

catatgtcag tcctcctgca ccag

<210> 7
<211> 35
<212> DNA

<213> Artificial Sequence

<220><223> Forward primer for amplifying ADH gene

_26_

cacgccgace

cccggagaac
cacgaccctg
cggccatcceg
cgccgaggtce
cgccgaggag
caactccctg

caacccggeg

ccagacctac
cgactggcag
cgtggctgac

ggaggactgg

240

300
360
420
480
540
600

660

720
780
840
900

933

31

24
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<400> 7

ggaatcaaag ttaaatgtcc gagttcaccc gtttc

<210> 8
<211> 32
<212> DNA

<213> Artificial Sequence

<220><223> Reverse primer for amplifying ADH gene

<400> 8

aattttgaag ttaatcagcc gagcggggtg tc

_27_

35

32
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