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APPENDIX A : dgd primer position

10 20 30 40 50 60 70 80 90
GATCGCACCA GATAGCACAR ARATGCGGCC CTGTCCCCTT TTGGACACCC TGAAGACGGC AGCAATAGGG CAATGACGCT TTCRTGACGG
'dqd_F CAT
100 110 120 130 140 150 160 170 180
CTCCGARAGT GCTATCGCGC GGCCAGATGA AACGCCCTCT GATCACCGTT CTCAACGGTC CGAATCTCAA CATGCTGGGT CTTCGCCAGC
TdqdpET F
150 200 210 220 230 240 250 260 270
CCGGAATCTA TGGTCACGCC ACGCTCGATG ATGTCGAGCA GGTGTGCATT CAGGCTGCCG AACGGCTTGA TGTCGCCATT GATTTCCGTC
280 290 300 310 320 330 340 350 360
AGACGAACGG AGAGGGTGAA CTCGTGTCCT GGGTGCAGGA ATGTCGCGGC CGTGCAGACG GTATCGTGAT CAATCCTGCC GCTTACGGGC
370 380 390 400 410 420 430 440 450
ATACCTCGAT TGCCCTGCTC GATGCGCTTC TGGCCGTCGA GCTTCCCGTG ATTGAGGTTC ATATTTCCAA TATCCATCGC AGGGAGCCGT
460 470 480 430 50 510 520 530 540
TCCGTCATCA CACCTACGTC TCGCAGGCCG CCATCGGCGT GATCTGCGGC CTCGGCGTCA GGGGATACGC GCACGCGCTT CAGGCAATAA
&
550 560 570 S80 S90 600 610 620 630
CCGACATGAT CGAAGACGAR GGATGAGCCG TATGCTCGTG GACAAGGATG CCATTCGGGC ATTGGCCGAT ATTCTGACGG
23qdpET R G _.\(;(.TC ldqd_R

1 = forward and reverse primers used to clone gene from G. oxydans 621H
2 = forward and reverse primers used to subclone gene into pET-21a vector; dqdpET F was tagged with CAT, Ndel restriction site, while
dqdpET R was tagged with GAGCTC, Xhol restriction site.

Location on complement strand (461603 to 462085), locus tag=GOX0437, EC number=4.2.1.10, product=3-Dehydroquinate dehydratase

S91



Appendix B : skdh (GOX0859) primer position

10 20
ACAGGCACAG ATCCGAGG RE

TGOX08=9 F

s ] 40 S0
CCTCTC@A GCCAGCAGAA TTTCCGCAGC
CAY  TGOXOSS9pET F

100
CGACCGTCGC

190
ACGCGGTCGC

280
TGGCGGAGTC

370
TTCTGGCGTC

460
AACTGGGGCT

5S0
CCTCCGCCAA

&40
TGGGGGATGC

730
CGGGAAGCAG

820
AGGACGTTGG

S10
CACCGGGTTT

110
CATGATCGAG
200
GGGTGCGCGG
290
CGCCCGGATT
380
CCTGAACALG
470
CGTTTCCGCC
560
AGCCGATGTT
650
GGACGCCATG
740
AMAAACAGGGG
830
ACGCCGGGGT

S20
TTGCAGAGCT

120
GCCGCGTACC
210
GCCATGGAGT
300
ATCGGTGCGG
320
GTCGGGGATC
480
GCCCATATCA
570
CAGGCATGGG
660
CCGCCGCTGA
750
CTGCACCGTG

a40
GATGGAGCAG

930
GAAAGATCAG

130
GGCACCACGA
220
GGGTCGGGTT
310
TGAACTGCGT
400
CGTCCGGAAA
490
TGGTCATGAAR
580
ACGGCGAGGC
670
AGGTCGAGAC
760
CTGGACGGGC
850
ACCCTGAAGG

S490
CGGCCTTCGA

140
CATCGATGCG
230
CAACTGCTCC
320
CTCCATCCGG
410
GAAGGTCCTG
SO0
CCGCGATCCC

S90D
CAGCGTGCCG

680
CCTGCGCTAAG

T70
TCGGGATGCT

860
ATATTTTCGG

50
ATCCTGACCG

150
CGTTACATCA

240
CTGCCGCACA

330
GACGGGCGCC

420
CTTCTGGGCG

510
ARAARAGCCG

&00
GAAGACGTGG

690
GGCTTGATCG

780
GGTCAATCAG

870
CGCGGCCTGA

70
GATCGTTCTC

160
ACTGTGACGT

250
AGGTTGCGGT

340
TGATCGGCGA

430
CGGGC

S20
ARACCATTGC

610
ACATCCTGAT

F00
TCGCCGATGT

790
GGCGTGATCG

IGOXOSSOpET_R

S9S0
AGAAGTCGCG

S60
GACCTTGGCG

AAGAAGCCGC

a0
CACGCCATGC

170
CAAGGCGGAC

Z 60
GATCGAGCAT

350
CAATACGGAC

440
TGCGCGTGCC

530
TGCACTGGTG

620
CARACGCCACG
710
CATTCCGAAC
s00

GCGTGGAGCA

aso
CCCGGTGTCT

280

IGOX08S9_ R

90
GATGACAACC
180
GGTCTGAAGG
270
CTGGACGAAC
260
GGGAAGGGCT
450
ATCGCCGTGG
540
CGGGACRACA
630
TCAATCGGTC

720
CCGCCTGCTG

810
CTGGCTGGGC

S00
CCGAAGAGAG

1 = forward and reverse primers used to clone gene from G. oxydans 621H
2 = forward and reverse primers used to subclone gene into pET-21a vector; GOX0859pET _F was tagged with CAT, Ndel restriction site, while
GOXO0859pET R was tagged with GAGCTC, Xhol restriction site.

Location on complement strand (928465 to 929313), locus tag=GOX0859, EC number=1.1.1.25, product=Shikimate 5-dehydrogenase

991



APPENDIX C : skdh (GOX1959) primer position

Trc < A

Cree, *GOX1959pSG8_F

Cay 2GOX1959pET_F

10 20
GCGC@“ GACGGTCACA
GOX1959 F

100
CCGGGTGAAT
190
GTTTCAGGGC
Z80
GGTARACACG
370
GGCGATTGCC
460
GATTGCCAAC
550
GCTATCGGGT

640
CGCGCCGGGC

T30
GGATGGTCTG

2820

110
GGCGTGAACG

200
GTGAATGTCA

290
ATTTGCTTCG

380
GGTCGGGCCA
470
CGGACCCTGG
560
TGTTCGCTTC

650
CTGTGCGTGA

GGGATGCTGG

30
CGARACTCGC
120
GGGCTTATGT

210
CCATCCCACA

300
TGGCTGGACG

390
TGGTTCTCGG

480
AACGGGCGGA

570
TGGTGAATGC

660
CGGATATTGT

750
TTCATCAGGC

40
AGGCGTCATG
130
GCCGCTGCCG
220
CAAGGAAGCG
310
GATCATCGGT
400
GGCGGGTGGT
4390
AGCACTGGTT
san
CACGTCGATG

670
CTACACGCCG

760
GCGGGCCGGG

50
GGTTGGCCGG
1490
ACCCACCCCC
<30
GCGATGCTGG
320
GACTGCACGG

410
GCGGCGCGCG

80
CGCGAGACGC

770
TTTCGGGCAT

’Goxlssypsc;s_r.‘.c-t AGAGTC

850

860

60
TGGAGCATTC

150
ACGGCTTTGA
240
CCTGTGATGA
330
ATGGTACGGG
420
CCGTGGCGGC
510
GTGGCGGTGA
600
GCAAGGCTGG
690
CGCTTCTGCT
780
GGTTCGGCGT

870

70
GCGCTCTCCG

160
TCAGGCCCTG
250
ACTCACCCCA
340
GTTCTGCGAT
430
GGCGCTTCTG
S20
GGCTGTTGCC
610
TCTGGACTGG
700
GGCCGCCCAG

790
TGATCCGCAG

B8O
CTGATGCATA
170
CGTGGTCTGG
260
ACGGCTAAGC
350
AATCTGAGTG
440
GACCGGGGCT
530
TGGTATGAGT
620
GATGCGGCTC

710
GCACGGGGAC

800
GCCGACCGGA

S0
ATCACTGGTG
180
CAGCGGCCGG
270
GGGCCGGCGC
360
CACATGACGT
450
GCGAGGTCGT
540
GGCCGTCACT
630
TTCGTGAGGC

720
TGCGGACCGT

610
CGACATTCGA

M
“Cre

| = forward and reverse primers used to clone gene from G. oxydans 621H

2 = forward and reverse primers used to subclone gene into pET-21a vector; GOX1959pET_F was tagged with CAT, Ndel restriction site, while

GOX1959pET_R was tagged with GAGCTC, Xhol restriction site.

3 = forward and reverse primer used to subclone gene into pSG8 vector; GOX1959pSG8_F was tagged with TTCGAGCTCG, Sacl restriction site 5

(underlined), while GOX1959pSG8 R was tagged with GACTCTAGA. Xbal restriction site (underlined).

Location on sense strand (2147831 to 2148670), locus tag=GOX0859, EC number=1.1.1.25, product=Shikimate 5-dehydrogenase

Il
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APPENDIX D : Restriction map of pGEM-T® Easy vector (Promega)

Xmnl 2009 —

-“3-_-"“.' .'ﬁ T? 1
Scal 1890 g : \\Nae* 2707 :f e 11 start
o /15| &
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\[Nsit |127
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I T sps é

Specialized applications of pGEM-T® Easy vector

- Cloning PCR products.

- Construction of unidirectional nested deletions with the Erase-a Base” System.
- Production of ssDNA.

- Blue/white screening for recombinants.

- In vitro transcription from dual opposed promoters.



APPENDIX E : Restriction map of pET-21a vector (Novagen)
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ACATCTCLATCCCLTGAMA T TAATACCAT ICACTATAGLCCAN ] ICI CASCCCA TANCAR ICICCICTAGRAA ALY 1T S TIRAC! 1" AACAACCAGA
Tr-Tag pe1=214

] Aval Hisw
EcoR| _Sacl _m_m_ﬁs_ T R, (SN
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MetaloSerMet InrClyGlySlntlaMetClyhrgSlySerSlurnelv. culrgh-gblinAlalysClyh-ginrarghlabrorreProPre?rolan

(2 Iheibeihrinr
o021 T7 terminstor

pel=21b CLICCERATCCRRAT TCOACCTCCCITCACAATCT 1 SCCCCTOCAC TCCAGTACCATCACCACCACTACTCA
phi=21¢ ClyArgaspirotsnSerSeriesvolisplysleutlodlahloleuGlua i sHisH sHisHisdiskrg
TACCATGGL T AGC pE=2e.d G TCCCA ICCRART TCRAGC TG CoACAALL " ICCOOCCLCAC I COACCACCACSACCASCACCAL ' CA
BetaleSer . Gl Ar rl fLeshr - '

CATCCRCCISC T AACAAASCCCOARACCARGE 1 LAGT TLCCTRRIGE (tCCiC TEACCAL " AATTACCATARCTCC I TLOCCCTICTAMRCCETICT TSACCESTI 1T TG

T7 termnator primes #69337-3

pET-21a-d(+) cloning/expression region
pET-21a vector characteristics
- T7 lac promoter
- C-terminal His tag

- Expression in E. coli BL21 (DE3)
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APPENDIX F : Dehydroquinate detection by paper chromatography

Lane 1 : standard quinate, R¢= 0.33

Lane 2 : standard shikimate, Ry = 0.45

Lane 3 : standard shikimate and standard quinate, R¢= 0.32 and 0.46, respectively
Lane 4 : sample at time = 0 hour, R¢=0.15

Lane 5 : sample at time = 7 hour, R¢=0.15

Lane 6 : sample at time = 12 hour, R¢y=0.15

Lane 7 : sample at time = 12 hour, R¢=0.15

Lane 8 : sample at time = 12 hour, R¢=0.15

In most cases, quinate of which Ry value of 0.23 gave a spot of pale pink,
dehydroquinate (Rf = 0.28) gave yellow, shikimate (Ry = 0.43) gave red and

dehydroshikimate (Ry= 0.54) gave yellow.
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APPENDIX G : Restriction map of pCold I vector (Takara)

—cspA 3UTR
/ -multiple cloning site
/ / —Factor Xa site
///His* Tag
//7/ ~—TEE
/ cspA SUTR
lac operalor

pCold | DNA

(4,407 bp)

pCold-F Primer
S TAACGCTTCAAAATCTOTAAAGCACGCCATATCOLCGAAAGD

TEE His * Tag Factor Xa
CACACTTAATTATTAAGAGG TAATACACCATGAATCACAAAGTG CATCATCATCATCATCAT ATCGAAGGTAGG
sD Met Asn His Lys Val His His His His His His Ile Glu Gly Arg

Ndel Sacl Kpnl Xho! BamH| EcoRI1 Hindlll - Sall Pstl Xbal
CATATG GAGCTC GGTACC CTCGAG GGATCC GAATTC AAGLCTT GTCGAC CTGCAG TCTAGA TAGGTAATCTCTGLT
His Met Glu Leu Gly Thr Leu Glu Gly Ser Glu Phe Lys Leu Val Asp Leu Gin Ser Arg End

pCold-R Primer
TAAAAGCACAGAATCTAAGATCCCTGCCATTTGGCGGGGATTTTTTTATTTGTTTTCAGGAAATAAATAATLGAT 37
transcription terminator

pCold I vector characteristics

- The promoter derived from cspA gene, one of the cold-shock genes from E. coli.
- Expression at 15°C.

- Most E.coli strains can be utilized as an expression host.

- N-terminal His-tag.
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APPENDIX H : pG-KJES chaperone vector map (Takara)

groEL

PG-KJE8 groEs
dnak (11.1 Kbp) Pt

tetR

araB

r
f ]
{

'

PACYC ori

mBT1T2

pG-KJES vector characteristics

- Expression of dnaK, dnal, grpE, groES and groEL chaperone proteins by adding
inducers, i.e. L-arabinose and tetracyclin

- Use with E. coli expression systems that utilize ColE1- type plasmids containing

the ampicillin resistence gene as a marker



APPENDIX 1: gdh primer position

10 20
¥4 TAACARGGAG AGGTGAGGCC
& 1GOX20158 F

100
TGGCGAGGCC

190
GAAGCTGCCC
280
CATCAAGGCC

370
TGAAGGCGTG

460
GATCATTGTG

550
CCGCACGCTG
640
GATCGACGAT

730
CTTCCTCGCC

820
CTGGTCCTCG

110
ACCGCGCTTC

200
AAGGTTTCCG

290
ATGGGTGGTC

380
ATGGCCGTCA

470
AMCTCCTCCG
560
GCACTGGAAT

650
CCCGAACAGT

740
GCCGAGGACA

830

[FARACTTATA

30
AcRTgCCTG

120
GTTTTGCCGA

210
GCGGAGAGCA

300
TCGACGTTCT

390
ACGTCACGGG

480
TTCACCAGAT

570
ATGCCACCCG

660
ACAAGGCCGT

750
GCACCTACAT

840
TGGCCCCTTC

40
CCCTTACAAA

130
AGAAGGCGCG

a0
CCCGATCGCC

310
GGTCTGCAAT

400
GGTGATGCTG

490
CATCCCGAAR

580
CGGCATCCGG

670
TTCGAGCCAC

760
CACGGGTCAG

850
CCTTACCGTT

1]
GACCGTTTCG

140
CAGGTCGCCC

230
ACGGGTGACA

320
GCGGGCTATC

410
CCCTGTCGCG

S00
CCGCATTATC

590
GTGAATGCCG

£30
ATCCCGATGA
770
ACCCTGTATG

860
CTGCTGATCG

60
CCGGCAAGAA
150
TCAACGGCCG

240
TTTCCAAAGA

330
AGATCCCCTC

420
AAGTCATCCG

510
TGGGCTATTC

600
TGGCGCCCGG

690
AGCGCCCGGG
780
TCGATGGTGG

870
A

70
AGTCCTCGTC
160
CAAGGAAGAC
250
AGACGACGTC

340
CCCGTCAGAA

430
CTACTGGCTG

sz20
CGCCTCCAAG

610
CGCCATCGTG

700
CGAAAGCCGC

790
TCTGACGCTC

80
ACCGGGGCCT

170
AAGCTGATCG

260
AAACGTCTGG

350
GACATCAAGC

440
GAAAACGGCA

530
GGTGCCGTCG

620
ACGCCGATCA
710

GAAATCGCGG

800
TACGGCGATT

S0
CCCAGGGAAT

180
CCGTCCGCGA

270
TTGCCGAGAG

360
TCGAAGATTT

450
TCAAGGGCAC
540
GCAACATTGT
630
ACATGTCGTG
720
ATGCCATCAC

810
TCGAAAACAA

IGOX2015 R 'CGag,

1= forward and reverse primer used to clone gene from G. oxydans 621H; GOX2015 F was tagged with TCTCGAG, Xhol restriction site

(underlined), while GOX2015_R was tagged with AGAGCTC, Xhol restriction site (underlined).

Location on complement strand (2210486 to 2211286), locus tag=GOX2015, EC number=1.1.1.47, product= NAD(P)-dependent glucose 1-
dehydrogenase.

€L1
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APPENDIX J : pACGD vector map (Kataoka ef al., 1999)

EcoRlI

BamH]

Psi

pACYC177

pACGD vector characteristics
- Vector harboring 1-kb of gdh gene from Bacillus megaterium

- tac promoter



APPENDIX K : Restriction map of pSG8 vector (Tonouchi et al., 2003)

Hindill
Sl Puul
EcoRV, i
Sphl.}
EcoRV,

“Puull Kprl

Soni
H?r:]dlll

EcoRI HindIll indlll
Sphi
Amp EcoRI
Xhol
"’"d“'\ /Hlndlll
Ligase
Hindlll
Amp
EcoRlI
pSG8 Xhol
Hindili
Sphi

pSG8 vector characteristics
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APPENDIX L : Standard curve for protein determination by modified Lowry

method
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APPENDIX M : Preparation for protein determination

Reagent for determination of protein concentration

(modified from Lowry et al., 1951)

Solution A : 2% sodium carbonate in 0.1 M sodium hydroxide

containing 0.5% sodium laulyl sulphate (SDS)

Sodium carbonate 20 g
Sodium hydroxide - g
sodium laulyl sulphate 5 g

Dissolved in distilled water to 1 litre.

Solution B : 0.5% copper sulfate in 1% potassium sodium tartrate
Copper sulfate 1 g
Potassium sodium tartrate 2 g

Dissolved in distilled water to 200 ml.

Solution C : Phenol reagent (Folin-Ciocalteu’s reagent)
Folin-Ciocalteu’s reagent used in this work was reagent

grade from Carlo Erba Reagenti, France.
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APPENDIX N : Preparation for SDS-polyacrylamide gel electrophoresis
1. Stock reagents

30% Acrylamide, 0.8% bis-acrylamide, 100 ml
Acrylamide 292 g
N, N'-methyl-bis-acrylamide 08 g
Adjust volume to 100 ml with distilled water.

1.5 M Tris-HCI pH 8.8
Tris (hydroxymethyl) aminomethane 18.17 ¢
Adjust pH to 8.8 with 1 M HCI and adjust volume to 100 ml with distilled
water.

2.0 M Tris-HCI pH 8.8
Tris (hydroxymethyl) aminomethane 242 ¢
Adjust pH to 8.8 with 1 M HCI and adjust volume to 100 ml with distilled
water.

0.5 M Tris-HCI pH 6.8
Tris (hydroxymethyl) aminomethane 6.06 ¢
Adjust pH to 6.8 with 1 M HCl and adjust volume to 100 ml with distilled
water.

1.0 M Tris-HCI pH 6.8
Tris (hydroxymethyl) aminomethane 121 %
Adjust pH to 6.8 with 1 M HCI and adjust volume to 100 ml with distilled

water.



2. Stock reagents for SDS-PAGE
Solution B
2.0 M Tris-HCI pH 8.8
10% SDS
Distilled water
Solution C
1.0 M Tris-HCI pH 6.8
10% SDS

Distilled water

Calculation for X% separating gel
30% Acrylamide solution ~ X/3
Solution B 2.5
Distilled water (7.5-X/3)

10% Ammonium persulfate 50

75

21

50

46

ml
ml

ml

pl

ml

ml

ml

ml

ml

ml

TEMED 5 ul (10 pl if X<8%)
Total volume 10 ml
12.5% Separating gel

30% Acrylamide solution
Solution B

Distilled water

10% Ammonium persulfate

TEMED

3.33

25

4.17

50

ml
ml

ml

ul
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5.0% Stacking gel
30% Acrylamide solution
Solution C
Distilled water
10% Ammonium persulfate

TEMED

0.67

1.0

ml

ml

ml

180



181

APPENDIX O : E. coli BL21 (DE3)/pET-GOX1959-GOX2015 growth curve when

grown at 37°C
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