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R e s tr ic t io n  m a p  o f  p E T -2 2 b (+ )

A P P E N D IX  A

pET-22b(+) sequence landmarks
T 7  p r o m o t e r  3 6 1 - 3 7 7
T 7  t r a n s c r i p t i o n  s t a r t  3 6 0
p e l B  c o d i n g  s e q u e n c e  
M u l t i p l e  c l o n i n g  s i t e s  
( N c o  1 - A T JO  1)
H is*  T a g  c o d i n g  s e q u e n c e
T 7  t e r m i n a t o r
l a c l c o d i n g  s e q u e n c e
p B R 3 2 2  o r i g i n
b la  c o d i n g  s e q u e n c e
f l  o r i g i n

2 2 4 - 2 8 9

1 5 8 -2 2 5  
1 4 0 -1 5 7  
2 6  7 2  
7 6 4 - 1 8 4 3  
3 2 7 7
4 0 3 8 - 4 8 9 5
5 0 2 7 - 5 4 8 2

Bpu1102I

Ava 1(158) / 'X h o  1(158) 
/ / ' .  Not 1(166) / / / ,  Eag 1(166) 

/ / / /  Hmd 111(173) ' / / / S a l  1(179) y  S ac i(190) 
EcoR 1(192)

• BamH 1(198) 
Nco 1(220)

/

Sea 1(4588) ' / / / &  
Pvu 1(4478) . / / /

f / / $

Dra 111(5251)

/ / / /Pst 1(4353) Ÿ /  /  ๐
/ r / |

Bgl 11(392)
SgrA 1(433)Sph 1(รุ่89)V v  POM 1(696)

\  v -A p aB  1(798)
พ

Bsa 1(4169/ 
Earn 1105 1(4108) \  }

y y
ร- \ \ \
q> \

Mlu 1(1114) 
Bel 1(1128)

pET-22b(+)(5493bp)

BstE 11(1295) 
Bmg 1(1323) 

v Apa 1(1325)

- 1 • ij f j  BssH 11(1525) 
/  /• Hpa 1(1620)

\
,

AlwN 1(3631)
PshA 1(1959)

BspLUl 1 1(3215) '  '  ..
S ap  1(3099) 4 7 r  
Bst1107 1(2986) ■ '/

Tth111 1(2960) To

_ Npsp 5 11(2221)x Bpu10 1(2321)
BspG 1(2741)

T7 promote! primer 569348-3
Bgl II T7 promoter ^  ______ lac operator_____  xpa I rbs

y ; \  y  ; ; y ; ; y y y T;;;

Eag\ Avar signal peptidaseSafi Hind III Not I Xho I_____ His*Tag gpmi02l
Vo I isplysLeoAlai lïiâ loLe-ijl น»' i s ri i Î 4 ; if- ! si' ■ะ sli t sEnd ~ --------------------------T7 terminator T7 terminator pnrrer 469337-3

pET-22b(+) cloning/expression region
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R e s tr ic t io n  m a p  o f  p R S F D u e t-1

A P P E N D IX  B

pRSFDuet-1 DNA 
pRSFDuet-1 sequence landmarks
TT p rom oter-1 
T7 transc rip tion  s ta r t-1 
His^Tag* coding sequence  
M ultiple c loning s ite s-1 
(Nco I 4 /7 II)
T7 prom oter-2  
T7 tran scrip tio n  start-2  
M ฟ tiple cloning sites-2 
(Ndc I - 4 IV II)
ร "Tag™  cod ing  sequence  
T7 te rm ina to r 
kan (KnR)  cod ing  sequence  
RSF origin
1(1(1 coding seq u ence

71-441-3

3582-3598
1
83-100

69-188
214-2:30
231

297-4:38
366-410
462-509
742-1554
1662-2411
2610-3689

BstAP^I
Pfo I (3766)I (3674) i 

(3663)."

Mlu I (3334) Bel I (3320) 1
> 7  1I 7 p ro m o te r -1  r f j  '

lac  o p e r a to r  J 7  p ro m o te r-2
lac o p e ra to r

BstE II (3152) , '1/ /  jP )'
Apa I (3131) V / /  (S’ 

PspOM  I (3127)—y / /  p
เ  ร ุi  ! / Co

Hpa I (2832)-

Bbe I (2699)' 
Sfo I (2697) 
Nar I (2696) 
Kas I (2695) ■

!

ill
nRSFDuet-1
1 ( 3 8 2 9  bp)

พ ุ่

1. ECOO109 I (478) 
Bsu36 I (517)
,-Age I (566)

\  ,  Drd I (637) 
f 1-  B sa I (645) 
> r ~  Fal I (671)
\  พ  Xmn I (733)

\ \
i

up j i  I

i i
B p u io  I (1 1 0 2 )

£ / / /  _// ,/ \  Xma I (1246)

Eco57 I (2474)x \  
Alp I (2420) /  N Xba I (2414)

f: /S F Ori ( 1 6 6 2 - 2 4 1 ^ 1 ,
BssS I (1944) I 0782)

> <  1 
Nl

/ / /  Sm a I (1248)
/

, C la I (1429) 
Nru I (1465)

'S p h  I (11654) \_Afe I (1658)
Sap I (1666)

MCS1
Btg I ($9)
Nco I (69) 
His-Tag 
BamH I (106) 
EcoR 1(112) 
EcolCR I (120) 
Sac I (122) 
BspM I (124) 
Asc I (125)
Pst I (135)
Sbf I (135)
Sal I (137) 
Hind III (143) 
Not I (150)
Afl II (163)

ÜCS2
Nde I (296)
Bgl II (305) 
rife  I (311) 
EcoR V (319)

I IZra I (344)
Aat II (346) 
Acc65 I (348) 
Kpn I (352) 
Xho I (354)
Bae I (365) 
S*Tag 
P ac f(429)
Avr II (434)
T7 terminator

GCCATACCGC6AAAG6TTTTGC6CCATTCGATGGTGTCCGGGATCTCGACGCTCTCCCTTATGCGACTCCTGCATTAG6AAATTAATAC6ACTCACTATÀ
T7 transcription start-1
G6G6AATTGT6AGCGGATAACAATTCCCCTGTAGAAATAATTTTGTTTAACTTTAAT AÂGSA6ATATACCATGG6CAGCAGCCATCACCAT CAT cACCACMetGlySerSerHi sHi sHisHi sHisHisBspM 1 MetGlySerSerHi sHi sHisHisHisHis

EcolCHI Sbf[ Tat I DuetUP2 PrimerSamHI EceRI Sac I Asc] Ps!\ Sal I Hind III Atari Ad II BsrG I #71AGCCAGGATCCGAATTCGAGCTCGGCGCGCCTGCA6GT CGACAAGCTTGCGGCCGCATAAT6CTTAAGT CGAACAGAAA6TAATCGTATTGT ACACGGCC SerGlnAspProAsnSerSerSerAtaArgLeuGlnValAspLysLeuAt aAlaAlaEnd DuetDOWNl Primer
Duet IJP1 Primer T7 transcription start-2 <71179-3♦ 711S0-3 T7 promoter-2 r~*~ _____ tec operator_____ rb3 Afcfe IGCATAATC6AnATTAATACGACTCACTATAG6GGAATT6TGAGC6GATAACAATTCCCCATCTTAGTATATTAGTTAA6TATAAGAAGGAGATATACAT DuelDGVVNI Primer#71179-3 ^  1 ^  Bae I

■Vde I Btji II Hie I EcoR V Fse I AsiS I Aat 11 AccfàS I Xno I _____________ S'Tag____________ATGGCAGATCTCAATTGGATATCG6CCGGCCACGCGATC6CTGACGTCGGTACCCTC6AGTCTGGTAAAGAAACCGCTGCT6CGAAATTTGAACGCCAG MetAl3AspLeuAsnTrpIleSerAtaGlyHi sAlalleAlaAspVa 161 yThrLeuGluSerGlyLys6luThrAlaAlaAlaLysPheGluArgGln
S-Ta9 Pa-1 Avr II EccOIOS ICACATGGÂCTCGTCTACTAGCGCAGCTTAATTAACCTAGGCTGCTGCCAC CGCT6AGCAATAACTAGCATAACCCCTTGGGGCCTCTAAACGGGTCTTG Hi sHetAspSerSerThrSerAlaAlaEnd T7 Terminator Primer#69337-3

pRSFDuet-1 cloning/expression regions
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A P P E N D IX  c

R e s tr ic t io n  m a p  o f  p E T -1 7 b

pET-17b sequence landmarks

T7 promoter 
T7 transcription start 
T7* Tag coding sequence 
Multiple cloning sites 
(H in d  III - X h o \ )
T7 terminator 
pBR322 origin 
b la  coding sequence

333-349
332
237-269

141-228
28-74
1480
2241-3098

Xho 1(141)
Not |{147)
BstXj(160)
EcoR V(166)
EcoR 1(174)
Bstx 1(186) 
spe 1(199)
BamH 1(205)
Ban 11(215)
Sac 1(215)
Kpn 1(221)
Hind lll(223)

Nhe 1(261)
Nde l(268)
Xba l(306)
Bgl 11(364)

M sc 1(389)
Dsa 1(390) 

Bpuio l(524) 
Bsg 1(578)

\Eco47 111(672) 
VBsmF 1(689)

R f l 1 1 0 8  l{2 3 2 9 ]  

E a r n  1 1 0 5  1(231

HgiE II(2004)

AlwN 1(1834)

A BspG l(944)

Pvu 11(1009) 
'^BsmB 1(1059)

Tth 111 1(1163) 
BsaA 1(1170) 

Acc 1(1108)
Bst1107 1(1189) 

Sap 1(1302)
BspLUn 1(1418)
Afl 111(1418)

Bgl II
T7 promoter primer #69348-3 ——---—------ ►

AfiA'C ’f.GATf « ■’ เไC3AAA”T AA7»t(iiC TCACÎA7 A-îuGAüAÛCACAA.' Ùi"»T*~'CCTC T AÎ1AA--.T AA. T 7 ■ TG " T” TJ 7 AAGA*GG.As»A■Voc i Nhe I T7-Tag__________  Hind III Kpn I SacISamHI Spe0 __ ธร» I EcoR I BcàRy 8s« I No! I _Xho I
1 AIACAIAISÇCUG'A GACIGÛIGGACAGCAAA.IGÛS CÜGC.A ICAAGG i ไ GSUÇC3AG:ïeGSÀlÇC£CîÂc?AACGGCC&*:C«îGIGCISGMriCÏ3CAGAT* TCATCAGAC îGG:GG:CG: ICGAG isluSerKr lyG I yG i r.blrX«iSlv*.i Ijüsç5e! S“f _S'jV<: i 3' oStr S*-| A s f - P r ;;L ü V I ~n: I(ฬ่laS«! Va! Leu-Ô tuPlîttlysA- g T fi'Pr oSeï H •ร Tr pAro3» v;_e’jG I J

BpuU02 I _______________T7 terminator___________CA5.**CCGG;TC:TAftC>A4GCCCSâA.AG3AA3C73A5TT53C'5CTGf:AC.:GcfoAaC4ATAACTAG-A'AACCCCT'rGGGa«:CTC"AAA.C5557CTTGAGG5GTTTTT-G G I ' ■ tetrc_ei--.euT»- rLysProGI aArçLy>Leu8er'rr:leyLeuPr-ar roLei-Scr AsrAsnErd
T 7 terminator primer #69337-3

pET-17b cloning/expression region
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P re p a ra t io n  o f  re a g e n ts  f o r  r a p id  s e le c tio n  o f  re c o m b in a n t  c lo n e  b y  

a g a ro se  ge l e le c to p h o re s is

1. Stock solutions

1 M T ris-H C l (pH  8.0)
Tris (hydroxymethyl)-aminomethane 12.1 g
D issolved with distilled water, adjusted pH to 8.0 with 1 N  HC1 and made up 
to 100 mL with distilled water

0 .5  M E D T A  (p H  8 .0 )
Ethylene diamine tetra-acetic acid 18.6 g
D issolved , adjusted pH to 6 . 8  with 10 N  HC1 and filled up with distilled water 
to get a final volum e o f  100 mL 

5 M N aC l
Sodium  chloride 29.2 g
D isso lved  in distilled water to 100 mL

0.25 M B oric acid
Boric acid 1.6 g
D issolved  in distilled water to 100 mL  

25%  (w /v) SD S
Sodium  dodecyl sulfate (SD S) 25 g
D isso lved  in distilled water by warm ing in a water bath set to 6 8  ° c  and 
adjusted a final volum e to 100 mL 

25%  (w /v) Sucrose
Sucrose 25 g
D isso lved  in distilled water to a final volum e o f  100 mL 

20%  (vv/v) B rom ophenol blue
Brom ophenol blue 2 g
D issolved  in 10 mL o f  distilled water and stirred until dissolved

A P P E N D IX  D



208

These solutions were autoclaved at 121 ° c  for 15 min, except 25% sucrose was done 
at 110 ° c  for 15 min.

2. W orking solutions
R esuspension  b uffer (30 raM T ris-H C l, 5  m M  E D T A , pH  8.0 , and 50 m M  
N aC l conta in ing  2.5 m g/m L  o f lysozym e and 1 m g/m L o f R N ase A)

1 M Tris-HCl (pH 8.0) 30 pL
0.5 M EDTA (pH 8.0) 1 0 pL
5 M NaCl 1 0 pL
25% (w /v) Sucrose 800 pL
Sterile water 150 pL
Each o f  these com ponents w as put into a sterile 1.5 mL microcentrifuge tube 
and finally 50 pL o f  20 m g/mL o f  RNase A and 50 pL o f  50 mg/mL o f  
lysozym e were added. The resuspension buffer should be kept at -20 ๐c  until 
used.

Lysis buffer (89 m M  T ris-H C l, 89 m M  boric  acid, 2.5 m M  E D T A , pH  8.0, 2%  
SD S, 5%  su crose and 0.04%  b rom op h en o l blue)

1 M Tris-HCl (pH 8.0) 89 pL
0.25 M Boric acid 356 pL
0.5 M ED TA  (pH 8.0) 5 pL
25% (w /v) SDS 80 pL
25% (w /v) Sucrose 2 0 0 pL
20% (w /v) Bromophenol blue 2 pL
Sterile water 268 pL
Each o f  these com ponents w as put into a sterile 1.5 mL microcentrifuge tube 
and should be stored at -20 ° c  until used.
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A P P E N D IX  E

S ta n d a rd  c u rv e  f o r  p r o te in  d e te r m in a t io n  b y  L o w r y ’ s m e th o d

05 r .....— --------------------------------------------------- --- -----------------]

y = 0.004X
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A P P E N D IX  F

C a lib ra t io n  c u rv e  fo r  d e te rm in a tio n  o f  d ry  b iom ass c o n c e n tra tio n
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1. A cetic acid stock  solution  (1.6 M  acetic acid)
A cetic acid 96 g
Added distilled water to a final volum e o f  1 L. Solution is stable over time.

2. A m m onium  acetate stock  solution  (4.0 M  am m onium  acetate)
Am m onium  acetate 308 g
D issolved in distilled water to 1 L. T he solution is stable over time. A s mixed 

in equal volum es o f  acetic acid stock solution and ammonium acetate stock solution, 
the resulting solution is a buffer solution at pH  5.5.
3. A cetylaceton e solu tion  (0.2 M  acetylaceton e)

A cetylacetone 2 mL
D issolved in 50 mL o f  acetic acid stock solution and 50 mL o f  ammonium  

acetate stock solution. This reagent must be prepared daily.
4. Sodium  periodate solution  (10 mM  sod ium  periodate)

Sodium meta periodate 210 mg
Com pletely dissolved in 50 mL o f  acetic acid stock solution first and then 

dissolved in 50 mL o f  ammonium acetate stock solution. This reagent must be 
prepared daily.
5. W orking solvent (1:1 (v/v) 95%  ethanol: d istilled w ater)

95% ethanol 500 mL
Added distilled water to a final volum e o f  1 L

6. G lycerol reference stock  solution  (3 m g/m L  o f  glycerol)
Glycerol 150 mg
W eighed glycerol into a 50 mL volum etric flask and dissolved with the 

working solvent and filled up to the mark. The solution is stable for som e weeks.
7. G lycerol reference w ork in g  solution (0 .03 m g/m L o f  glycerol)

Glycerol reference stock solution 1 mL
Transferred into a 100 mL volumetric flask and filled up to the mark using the 

working solvent. The solution is stable for som e weeks.

A P P E N D IX  G

P re p a ra tio n  fo r  g ly c e ro l d e te rm in a tio n  (B o n d io li an d  B e lla , 2005)
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C a lib r a t io n  c u rv e  f o r  g ly c e ro l d e te rm in a t io n
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C a lib ra t io n  c u rv e  fo r  d e te rm in a tio n  o f  L -P h e  c o n c e n tra tio n
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Relative mobility
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A P P E N D IX  K

C h ro m a to g ra m s  o f  s e p a ra t io n  o f  L -p h e n y la la n in e  b y  H P L C
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