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ABSTRACT

TDP-glucose 4,6-dehydratase (TDPDH) gene.

Thermus caldophilus2 %€ TDP-glucose 4,6-dehydratase (TDPDH) fdzt& # & s}

2 ZAS T, 2FY 71 L dAFsE FAAE LdHE Adatn, 2EHUHE WA
ol FAANBA)A vjkso 24 TDP-glucose 4,6-dehydrataseE thF AArstdch. £ A9
TDP-glucose 4,6-dehydratase:= 3 4F-2 0 2 TDP-4-keto-6-deoxy-glucoseS A 3} 1L, o8 71

3¢ geAgoR FYsE Ldst Aok

& 3 Hl8 o2 TDP-glucoseE TDP-4-keto-6-deoxy-glucoseZ2 A3t wrgo =, Fub
2 glucose, mannose 5 UX¥ ZF2 4-keto-6-deoxy-hexoseZ TAo] I Aol 2
kg 2] o}l Thermus caldophilus GK24= 2 E] TDP-glucose 4,6-dehydratase A A}E &2 3t
a9 FAR FNALEE AT F, LAY E o] &5t dIFT S FAABAA wiIFH2
Z4 WaA TDP-glucose 4,6-dehydratase—§— Lo)3tA tAASIE HWH o B Aol
221313 Y § & (TDP-glucose 4,6-dehydratase)= TDP-glucoseE NAD™ Z & 49 74 4bste}
gYurg o 2 BE glucosed] C-60] U= 31 C4 7} AHEse] TDP-4-keto-6-deoxyglucose 2 %
gl Zoz A 9. FAFIaLE TDPR BAsE FE A=
TDP-glucose 4,6-dehydratase?} CDPZ &4 3}lsl 92 A&A|7]= CDP-glucose 4,6-dehydratase
7b €31A Aok (1,2). Aoz @45t 2] Fujgte A2 LA U

TDP-glucose 4,6-dehydratase:= oj2] 7}#] vp|A S| oFsA LAHT Aot (34,5 P|AE
ol & TDP-glucose7} A9 g2 AFe] AFAZA &350, A TS EFste dA =
8= A] TDP-4-keto-6-deoxy-glucoseS 7 Ao} o} (6). Yt oz AESA FA4 S #Ad o|#
WA AL A3 2SS 3t Aok olAhALE A 9 glyconee YA Y23+
g4 2 affinityc] AP o2 B Y FA4T FEoly A WA= Fad o
g 3ot dLFFd A RFHES aglyconeo] A7 7€ FAYA Bo R FHID
Aol SEE FAAY e =H& 71%"]” Atk T O GFHES FAE5HI
3t} FIHAQ 4-keto-6-deoxyglucose ThFoZ FAFojof atn, & TP FHL HIA
dTDP-glucose 4,6-dehydratase &4F FFsta 2 AAE ol §3toq Yoz F4sHA ¥

lucose, mannose =& glucose-1-phospate 52 4-keto-6-deoxyglucose, 4-keto-6-deoxymannose,
g g phosp
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1-phospho-4-keto-6-deoxyglucose ©.2 FHAJol] o &3l=d o 2 wye] & g2 Eze
dTDP-glucose 4,6-dehydratase®] -2 7| EL AASD o FAHAES L33t W wE

L=

a0 o] FAAHSID AMFFgozM AT WEA A Z3F dTDP-glucose 4,6-dehydratase TA S
F AgAgel g 2 Aol 24 vhd 2o}l Thermus caldophilus GK242 F-E
&4 dTDP-glucose 4,6-dehydratase FA2E &2jstn, G71HE 2 olr|=4EE ZAA3m, o
FRAE EFste LHAHEHE A X3t o] LEVHZ dF TS FFASRA g, o] FAA
9 A TFL wigste] 2§ dTDP-glucose 4,6-dehydratas 42 LHE F 3 & FHES 3
T3t A71E4E AHASte Al dTDP-glucose 4,6-dehydratasE TDP-glucose= £ glucose,

mannose ¥ glucose-1-phosphate 9} ¥Hg-AlA d|=2A G FA S A

a3 2 3@
dTDP-glucose 4,6-dehydratase A zte] &22le o2 A s E2&Act. Thermus
caldophilus GK24 2] total DNAZS ©]£3lo] genomic libraryS multiple-copy cosmid
vector$! SuperCosY plJ486< ©] &3l E.coli XLi-blueolX genomic DNA library S %=
S, PCR primer= 223 571e] dTDP-D-glucose 4,6-dehydratase® amino acid
sequenceS uvl® o2 A& Ag. L2l e dTDP-glucose 4,6-dehydratase 4 zpel
graE, chlE, strE, orf29} rfbBE H| w3l {FAMAC] 71 =& HEgol=9 &gt genetic
codong ®3le] PCR primerE A3ttt PCR primer?] A& Yyt © 2 Thermus A%
79 FHA G/C FHFL 69% olvl o] & vtgoz 59, Fdde] G/C 32 H ¥
A codone 50%° G/C7F glm, F WA codone 75%9] G/C7} 929 uvtx]2 codon?
G/C &HFL 90% o]4el”7] W& primer A Ztel] AolA o]2{ g codond] H]&E vIE 2
2 3to 2709 primers A Gt 53] 2 FYA I <43 genetic codone Bol:E E
S Ae3ste] JKS1 2 JKS2 primerS 349 primers Thermus caldophilus genemic 7
A2 2 E PCR W22 340 bp dehydratase DNA probeE AU, FAz 2oz &
3t th. Thermus caldophilus library 23 € cosmid pSMTC1E #3g3¥ 1 dTDP-D-
glucose 4,6-dehydratase® X &3t Q= BamHI 4.2 kb A2 ©H L pBluscript ® & ol
A Z33te] pTHR0S AUt pTHR0S deletion WH 22 templateE A&t z2AFH7)A
d BA7=2 BAME YT Thermus caldophilus GK24 Z2HE Z8%F dTDP-D-glucose
4,6-dehydratase 2 A2 994 719 wEHLEH==2 FAFHC o G+C content?t 73%
ol oAt MEE& =20 Yeld vhe} Zo] 3322 FAHS dow AiE ExF
L 35 kDa °o|tt g2 Fo=zRE Eald dTDP-D-glucose 4,6-dehydratasee] o}wv] =4k
AEg vxe A 40 - 55%9 FAAHES HAFAh
dTDP-D-glucose 4,6-dehydratase A& 283}7] ¢438t9 PCR primers ¥4 3t oh.
Sense primer TDPD-12 ATG start condong X3alx, dEME F24317] $3 Al
Fa s A2 EcoRIZ W3l 4rY3ch Antisense primer TDPD-2 & start condono 2
1012-1034# @ 7]l 91X 82 Hindll A a2 7 S ¥Este A2Zdd. F3&
pHD80S.2 3t1 A7) primerEs AF&3t9 65. C9 annealing, 74. C2 polymerization, 94
. C denaturing XA PCRE 33t < 1kbe] DNA bandE agarose H7|FFo=



#91351¢l PCRE ¥& #dz d#Hz 3 L@t pRSET-BE EcoRIZ HindIl A&
a2 A o9 A %, u&AF BL2I(DE23)9 #ol3le E.coli
BL21(DE23)/pTHE10S ich E.coli BL21(DE23)/pTHE10& LB brothell HF3tio. 37
. ColA HEA) wigdE 7L 5%(v/v)e Foz Azg wiRd FF3HA 37, CAlA 2212wl
oFgh & ok 005 mM IPTGE #7bata 25, CAlM < 10 Azt A& wjgsted fxzte] &
2 gE8dn. AR FAE J5d 02, ¢54A (50 mM Tris, pH7.5) A

ligation &

2

1]

A

sjoke} mLF unitd ¥AHE RAFa U
E. coli BL21(DE23)/pTHE10S 500mL wj}3tel Q4% & ¢AE 33t €38

o] FAS FEAZ T, homogenizer2 MEZ T th o] EHHE
S 85, ColA 2583 dAesty digF Ao oWz E A

42 s AEHE
N7 F, QAR MY GNI S AAYRG
o} 38kDa®] AZ%¥ dTDP-D-glucose 4,6-dehydratase’t @9 @A 2A HAFS ved
2 9F 20 w2 A=A AT

dTDP-D-glucose 4,6-dehydrataseE dTDP-glucosest %H-8-2121
100% dTDP-4-keto-6-deoxyglucose= 7 35| 2| gk, UDP-glucose=
¢rc}. glucose ¢ TDPo] 4H-3-&
A o)

o HeHE BAF:

glucose-1-phosphate®}  TMP-2

A=A

mannose-1-phosphate®} TMP+

start codon

ATGAACCTC
GCTCGCGGCC
CGGCACCCTC
CCGGGACGCC
CGCCGAGTCC
CGTCGGCACC
CGTGTCCACC
GCTGGAGCCC
CTACCACCGC
GCACCAGTTC
GGTCCCCCTC
CGCCGGCGTG
CGGCACCGAA
CTGGGACAGC
CTGGAGCAAG
CGCCGAGACC

CTCGTCACCG

GACGCCCCCG
GACAACCTCG
GAACTGGTGG
CACGTGGACC
CAGGTCCTGC
GACGAGGTCT
AGCTCCCCGT
ACCCACGGCC
CCCGAGAAGG
TACGGCGAGG
GAATTCGTCC
CTCACCAACA
GTGGAGTACG
GCCCGCGACG
GTCGCCTGGT

15%<]

H,

mannose?} TDP+=

30%7} 4-keto-6-deoxy-mannose2 A€}

GCGCCGCCGG
ACGCGCCGCG
AACTCGACCA
GCAAGCTGAC
GCTCCATCCT
TCGACGCCGC
ACGGCTCGAT
ACTCCGCCTC
TGGACGTCCG
TCATCCCGCT
GCCTCAACGT
GCACCCAGGG
AGGAACTCAC
TCGAGGACCG
AACTCGGCTA
ACCGGGACAA

CGTCACCGGA GGCCGGTCGT GA (stop codon)

Figure 1.

Thermus

dTDP-4-keto-6-deoxyglucose

caldophilus

E5H

CTTCATCGGC
GATCACCGTG
CCCGCGCCTG
CGCCGAGGCC
CACCGCCTCC
CCTGCGCCAC
CGCCTCGGGC
GAAGGCCTCC
CGTCACCCGC
CTTCGTCACC
CCGCGACTGG
CCGGCCCGGC
CGGCCTCCTC
CAAGGGCCAC
CCGGCCCCGC
CCGTGCCTGG

2ol

317]

TCCCGCTACG
CTGGACGCCC
GAGTTCGTGC
GACCACGTGG
GACTTCGTCC
GGCGTCGGCA
TCGGCCACCG
TCCGACCTGC
TGCTCCAACA
AACCTCCTCG
CTGTACGTCG
GAGGTCTACA
CTCGACGCCT
GACCTGCGCT
CACGACTTCA
TGGGAACCGC

F71HE<

#e A7) &8 bead 9 homogenazer® Al&ate] HMEE FAAsAG. Ao A 29
A Az SAAZEE do]F dTDP-D-glucose 4,6-dehydratase BAHES AT 27,

AyEe ¥, A

A3 JdTDP-glucoses™

7149 fFAMEAE T3
8% 2] 4-keto-6-deoxyglucose =

20%9] AF

TCEECTCCCT
TCACCTACGC
AGGGCGACAT
TCCACTTCGC
TCACCAACGT
CCTTCGTGCA
AGGAGTACCC
TCGCCCTCGC
ACTACGGGCC
ACGGGAAGAA
ACGACCACTG
ACATCGGCGG
GCGGCGCCGG
ACTCCGTCGA
CCACCGGCCT
TCAAGCAGCG
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Figure 2. '"H-NMR of TDP-4-keto-6-deoxyglucose
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