CHAPTER 11

MATERIALS AND METHODS

2.1 Materials

2.1.1 Chemicals

Acetic acid: BDH, Englaid

Adenosine diph.s ) :
Adenosine triphbs 3
Agarose: Gibco, U
Ammonium acetate:
Ammonium per ulf o8
Ammonium !,:

: =
Bacto agar: Schatlau Chemie S.A., Spain b

P o & .
e TEN I NN
Benzamiditie: Slgma? USA ¢ . | .
RWARIR IR N1INYT1Q Y
Boeine serum albumin: Sigma, USA
Bromophenol blue: BDH, England
Calcium chloride: Sigma, USA

Chloroform: Merck, Germany

Citric acid: Sigma, USA
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Cobalt nitrate: Sigma, USA

Coomassie brilliant blue G-250: Sigma, USA
Coomassie brilliant blue R-250: Sigma, USA
Cuprous sulfate: Sigma, USA

Dipotassium hydrogen phospha

Disodium molybdate: ; \ \ ’

ma, USA
j
Dithiotreitol (DTT)*

o 121114 ""'" S

Ethanol: Scharla (o

\

Ferric chloride: Fluka

Ethylenedinitrole

Ferric ammonius

Glucose: Merck, G¢
Glucose-6-phosphate de 7 ﬁi‘ B3
Glycerol: AjaxMinéchem, Austral jn N L

N- [2-Hydroxye i"‘ ‘

J '
Hexokmﬂ wam JNTNYINT

ﬁjﬁ o ki el FIREE

Imidazole: BDH, England

tlfomic acid] (HEPES): Sigma,
y

USA

Isoamyl alcohol: Sigma, USA
Isopropanol: Sigma, USA
N-lauryl sarcosine: Sigma, USA

Magnesium chloride: Merck, Germany
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Magnesium sulfate: Scharlau Chemie S.A., Spain

Manganease chloride: Fluka, Switzerland

3-[N-Morpholino] propane sulfonic acid (MOPs): Sigma, USA
Nitro blue tetrazolium: Sigma, USA

p-nitrophenyl phospate: Sigma

Phenazine methosulfate: Si
Phenol: BDH, England™
Phenyl-sepharos_e
Potassium aceta
Potassium chlori
Polyethylene glye®l 6§
Polyethylene glycol 8000:
Potassium hydroxide: Fl
Rubidium chiyei T_
Sodium acetat: Mcre

.ﬁl
il |
¥

Sodium carbonate: PDH England

Sodium mummm TN EJ’] 1)
Sodium dodec 1 sulfate Si %
ARSI Inenat
Sodium iodide: Sigma, USA

Sodium nitrate: Fluka, Switzerland

Sodium thiosulfate: BDH, England

Trichloroacetic acid: Scharlau Chemie S.A., Spain

Trihydrogen borate: Sigma, USA
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Tris: USB Corporation, USA
Yeast extract: Scharlau Chemie S.A., Spain

Zinc sulfate: Sigma, USA

2.1.2 Equipment

Autoclave: Model 30, H ma Nignufagtering Cooperation, Japan

Peristatic pump: Pharinagi =,_
pH meter: Model 4 --__--
Power supply: R3
Spectrophotometer‘Jenway UV/VIS 00 USA
specrpfl ARy Wé b UEA 3
Waterb th Charles Hearso

TS Anenan

2.1.3 Enzymes

Klenow polymerase: Boehringer Mannheim, Germany
Lysozyme: Sigma, USA
Platinum Taq: Boehringer Mannheim, Germany

Restriction enzymes: Boehringer Mannheim, Germany



T4 DNA ligase: Boehringer Mannheim, Germany
T; DNA polymerase: Boehringer Mannheim, Germany

T4 polymerase: Boehringer Mannheim, Germany

2.1.4 Antibiotics

Ampicillin: Sigma, USA ' /
Chloramphenical: B6ERFfgEr Mafinheifii, Gefany

Kanamycin: Sigm

Spectinomycin:

2.1.5 Supplies

Hybond-N membr.

2.1.6 Kit

‘a

U RENIBENT
RUMER R N (HGED

Prep-A-Gen A purification kit: BIO-RAD, USA

27
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2.1.7 Organisms

The two organisms Escherichia coli and Synechocystis sp. PCC 6803 from
Julian Eaton-Rye laboratory, Department of Biochemistry, University of Otago, New
Zealand were used in this study.

2.1.7.1 Escherichia coli

endA1 hsdR18(r",my )phoA-supEA4) thi=l gyrA96 relAl; stored at —80°C.

Strain CJ286: g i‘\ m"); glycerol stock from

Bio-Rad stored
2.1.7.2 Synechd®yst s
ructose resistant. The glucose

Wild-type str,

tolerant strain is the e true wild type is not glucose

tolerant.

"“l‘?f,".i‘,,‘,_ Hiutanta-Chiorampaented | -resistance cassette has

replaced the 511057 genc

Aslr0081 délétion mutant: ecti -resistance cassette has
oncly 0] AVETLE };I’“fﬁ'%
Q WITART ‘ﬁm MR oo

s110837 gene copies (Hirani, 2001).

2.1.8 Plasmids

Plasmids used in this study are shown in Table 1



Table 1 Plasmids were used in this study

Plasmid Characteristics Source/Reference
psll1299 pUCI109 derivative carrying a acetate kinase Hirani, 2001
gene

pslr2132 Hirani, 2001

pAPhoU Simpson, 2003
pTZsll0337 Hirani, 2001
pTZslr0081 Cuttriss, 2000

L A |

il - - >
e cartridge containing gene en¢ading aminoglycoside 3’-

phosphotransferﬁ,ﬁrij ﬁywﬁwgwﬁ ﬁrﬁﬁcomaining the gene
‘ tr.

encoding chloramphenicol acetyl trasferase.
¢ o

ARIAINITUURIINYIA Y

2:1.9 O‘igonucleotides

Kan": kanamycin-resistz

Oligonucleotides were purchased from Genset Singapore Biotech Pte.Ltd.

2.1.9.1 Mutagenesis primers are depicted in the following tables
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Table 2 Mutagenesis primers are designed to create amino acid substitutions in the

histidine kinase. The amino acid substitution is underlined.

Amino acid substitution Oligonucleotides are designed to create mutant (5°-3”)
Thr-214 to Ser AATCAAAGCCACCGCTGATAAAGGGGTTCG

Thr-214 to Ala AATCAAAGCCACCGCTGCTAAAGGGGTTCG

Thr-214 to Arg [CTTAAAGGGGTTCG

Thr-214 to Gln : \ ' PETAAAGGGGTTCG

Thr-214 to Gly AA SECCTAAAGGGGTTCG

Table 3 Mutagenesis pr §'4 / \\\ o acid substitution in

the response regu

Amino acid substitution 0 create mutant (5°-3”)

ATGCTTC

Asp-88 to Asn

2.1.9.2 PCR primers

Table 4 PCR primer for g

e
L

Genes £ .
| , , |
sl11299 Forward primer: CGTGGCGAGCTCCCCGGCCAA

o | VAR T
SARTRS TN a

ATCAACG

Reverse primer: GCCGCAGGGCAAATTAAAAAAACCG
slro081 Forward primer: GACCACCAAGGATCCCATGGAAATTATGG
Reverse primer: AGTTCTACTAAGCTTCTCACCGACTCCTG
slr0741 Forward primer: GCGCAAGGAATTCTTGTTGCCATAACCCTG

Reverse primer: CTGCCTCTCCATGTCGACCTTGTAAACTCC
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Table 5 PCR primer for 5’-RACE and reverse transcription PCR

Gene Oligonucleotides (5°-3”)

sl0337 Reverse primer 1: AATCAAAGCCACCGCTGTTAAAG
Reverse primer 2: ACTTTGCCTTCTTTGAGGGGAAATC

Poly T primer: GACCACGCGTATCGATGTCGACTTTTTTT

psbB Forward p

Reverse primer® Cs f/'
sl11299 Forward piifficr ;€ // TTAT

Reverse primer T TG
slr2132 Forwar primer;

Reverse pri

et “"-:_JV
2.1.9.3 Sequencing prime y
Table 6 PCR primerfoyéequencing

.

cO 'ill':- (5"3’)

Genes
'l

GTCTTTATGAGCTGACTGGCGAT

f U8 TN ENTHEIRG

sl11299

sl1033 ﬂl GCAATCACCGCCCACTAACA

| , | € -,
FWIAIN 3 U URITFIRTRE
‘I slr0741 TCTCAACAGCGGTAAGATCCTTG

2.1.9.4 Oligonucleotide probes
The intragenic probes for s//0337 and slr0081 were obtained by

digestion psll0337 and pslr0081 with restriction enzymes. The expected bands
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were cut and purifed. The purified band was used as a probe.

2.2. Method for Escherichia coli strains

2.2.1 General molecular biology methods

2.2.1.1 Restriction digests

caestriction digests were incubated
J .

stres for 90 min. The final

volume for the di ':‘\ \ “the restriction enzyme and the

appropriately matChed"1 ‘-'iir“,,i'," D \ e DNA sample.
2.2.1.2 G# eldCty / ’ \

Ji\l-l‘-l j o
DNA samples yyere analysedib \ cctrophoresis in 0.8% agarose

gels. The agarose gelS w i BE buffer. One ul of DNA loading

buffer was added to D }w ®
! ,,.«W

The DNA samiples were stained for 10 min inudistilled water containing

h were run at 100 volts for 50 min.

ethidium bromlﬁ at a fin 1 m 7 ml. A Geldoc® enabled

DNA visualisationfinder UV light. @z

223 Mﬂuﬂﬂgﬂﬂﬂﬁw quﬂi
aﬁﬁaﬁﬂﬁmﬂmﬁwmaﬂ

A single, well-isolated colony of DH5a was inoculated into 10
ml of LB media and incubated at 37°C overnight with shaking at 200 rpm on a
GIO GYROTORY® shaker. A 2 ml aliquot of the overnight culture was
transferred to 100 ml of pre-warmed WB media and grown until the ODssg um

was between 0.3-0.4. The cells were chilled for 5 min on ice followed by 4°C
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centrifugation at 2,800xg for 10 min. The pellet was resuspended in 15 ml of
chilled TfBI. The cells were centrifuged at 4°C at 2,800xg for 10 min and the
pellet was resuspended in 2 ml of chilled TfBII. Aliquots of 200 pl were snap-

frozen using dry ice and ethanol and stored immediately at —80°C

min. Cells weresficat ked fat i\ﬁ hen held on ice for 3 min.
ddéd 3 n\ cuated at 37°C for 90 min.

Cells were concegftatéd by e ‘~ . 0 s and the pellet was
resuspended in 200 B M :5_ Célls } ere plated on selective media and
grown at 37°C.
2.2.2.3 Ligation

';_' w:'.ﬂ mperature for 16 h in a

total volume of E pl. A 6:1 inser

|

2l :
0 vector rat1 as incubated at 45°C for 5

min follﬁfﬂ'ﬁ ﬂWﬂﬂﬁﬂﬁon buffer and 1 pl of

ligase wer®added. When the émxture reached room temperature 1 pl of 30%

#ob W00 bk Kol 44 INYAY

2.2.2.4 Oligonucleotide-directed mutagenesis
2.2.2.4.1 Single strand DNA
Growth of Uracil-Containing Phagemid
The CJ236 strain carrying pTZ19U containing the target gene

was obtained from 80% glycerol stock solution and streaked on LB agar
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containing the appropriate antibiotic and incubated at 37°C overnight. The
single colony was picked and grown in 20 ml LB containing suitable a
antibiotic overnight at 37°C on a GIO GYROTORY® shaker. This culture was
inoculated in 50 ml of 2xYT media containing the same antibiotic and grown to

. helper phage was added to obtain a

an ODgoo nm of 0.3, then Ml
; \ A ple was incubated with shaking
m—

at 37°C for 1 h, then kanamvCin was add ""T’I_ al concentration of 70 pg/ml
as transferred to two round-
bottomed centri | \! 00xg for 15 min, then the
supernatant confaini a was transferred to a fresh
centrifuge tube and ag \ xg for 15 min at 4°C. The
second supernatant w trifuge tube to which 150 pg of
RNase A was added & a_temperature for 30 min. To the
phagemid-con ;:'":'"-'f"'—_——"'t M ammonium acetate/20%

PEG-6000 was " e for @mm then the solution was

centrifuged, at 1 g e 1d The supernatant was
disca.rde<ﬁ1 jJn (ﬁt was ramec;?*N Jresuspen ed in 200 pl of high
‘Q‘W‘] BT AV S s o
an chllled on ice for 30 min and centrifuged at 12,000xg to remove insolubles
and the supernatant was transferred to a fresh microfuge tube.
Extraction of Phagemid DNA

The total phagemid pellet was extracted twice in an equal

volume of neutralized phenol, vortexed for 1 min and centrifuged at 12,000xg
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for 2 min. The upper phase was then transferred to a fresh tube and extracted
once in an equal volume of phenol/chloroform (chloroform should contain 1/25
volume of isoamylalcohol). This sample was vortexed for 1 min and
centrifuged at 12,000xg for 2 min. The upper phase was transferred to a fresh

tube and 3-4 times extracted imlchloroform/isoamylalcohol, then the upper

€ &ractlon was repeated by addition
ach o %tubes to increase the yield of

phagemid DNA d\a %‘ J‘:{\ e 1/10 volume of 7.8 M

phase was transferred tg
of 100 pl of TE bd
ammonium ac ethanol were added and
incubated at —80 rifuged at 12,000xg for 15
min at 4°C. The pe ‘ * oeth anol dried and resuspended
in 20 pl of TE buffe d DNA was checked on 0.8%

agarose gel.

e olt@nucleottde
The‘l 1 of 20 / uta o ucleotide, 3 pl of 1 M
Tris- HC@ly(gjﬁ ii‘ pl oﬁ DTT 13 pl of 1 mM
RIATHIANPRE Fiee s
0.5 ml microfuge tube. This mixture was incubated at 37°C for 45 min and the
reaction was stopped by heating at 65°C for 10 min.
Annealing of the mutagenic oligonucleotide

Single-stranded DNA (0.2 pmol), 6-9 pmol of mutagenic

oligonucleotide, 1 pl of 10x annealing buffer and sterile milli-Q water to make

T 29034F 4 X
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a total volume of 10 pl were added in a 0.5 ml microfuge tube. A control
reaction was prepared containing all of the solutions except the mutagenic
oligonucleotide. The mixture was heated to 95°C then allowed to cool at room

temperature and then placed on ice.

Synthesis of the'e /ary strand
One uk 10X s pl of T4 DNA ligase and 1 pl

of T7 polymeras J | \Q\\ ture still on ice and further
incubated on ice fo v ! ;- bn at 25°C for 5 min and at
37°C for 30-60 m \ ['E stop buffer was added to the

sample. Ten pl ofythis mixjure a | of the no primer control were

transformed into £ #o/§strai Saih eatsshock transformation.

un- =33

7=

was inoculated
) '

grown overnight w1th shakmg at 200 rpm on GIO GYROTORY® shaker. The

entire cuﬂru Eje’gﬁqeﬁﬁé]@aw @}’4 ﬁiellet was resuspended

in 100 pl of Solution 1 to whi¢h 2 mg/ml lysezyme was added and incubated at
r%’nﬁ’nlx@:gfﬂ;im Mj a nﬂflﬁ gll S min, 200 pl

of Solution 2 was added, shaken vigorously and further incubated on ice for 5

of th ransformed DHS5a strain
l

..ll‘

ppropriate antibiotics and

min. This was followed by the addition of 150 pl of Solution 3 and another 5
min incubation on ice. After centrifuging for 5 min at 12,000xg, approximately
350 pl of the supernatant was transferred to a fresh microfuge tube and

extracted with 100 pl of a 1:1 chloroform/TES-equilibrated phenol mix
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(chloroform should contain 1/25 vol. isoamyl alcohol). The sample was
centrifuged for 5 min at 12,000xg, then the 300 ul upper phase was transferred
to a new microfuge tube. After that 180 pl of 100% isopropanol was added to
this sample and incubated at room temperature for 10 min. The sample was

centrifuged for 10 min at 1 ‘the supernatant was discarded and the

pellet was washed wit ethanol and dried at 37°C. The

final pellet was res er to which 20 pg/ml of RNase

was added. O ed by running on a 0.8%

agarose gel.
22.2.6
of the transformed DHS5a strain
was inoculated into 4 i of LB ntaining appropriate antibiotics

and grown for 10 h a 200 rpm on a GIO GYROTORY®

shaker. The !@;‘,—_—_"““’ oed in a microfuge tube.

Solutionl (200 .m) was used to resuspend thﬂpellet followed by 5 min

incubatiwﬁﬁtﬁmtﬂ.ﬂhﬁ’w ﬁlj'ncubated on ice for 5

min with 300 pl of cold Soluti ion 2. ‘This was followed by the addition of 300

ARANRZDU B I VAR B v
at 12,000xg, the approximately 700 pl of the supernatant was transferred to a
fresh microfuge tube to which 2 ul of 10 mg/ml of RNase A was added. The
sample was incubated at 37°C for 20 min. An equal volume of chloroform
containing 1/25 isoamyl alcohol was used to extract the DNA twice. The DNA

in the aqueous phase was then precipitated with 700 ul of isopropanol. The
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aqueous phase was incubated for 10 min at room temperature and then
centrifuged at 12,000xg for 10 min. The DNA pellet was washed by the

addition of cold 70% ethanol. After drying the pellet at 37°C, the pellet was

resuspended in 32 pl of sterile double-distilled water, 8 ul of 4 M NaCl and 40

was centrifuged at 12,0 fo ae'pellet was washed by the addition
of 70% ethanol an 7 ’ 0 mi he final pellet was resuspended
\ en checked by running on a

Q\ 1ts sequence.

2.3 Method for Synec
2.3.1 General methods F, ‘f"f 4 ”,
2.3.1.1 Growth cén -'-’éa-’_e.%! ﬁ_ / ,

- .
Sypechocystis— ;-" strains ~ were  grown

photoautotrophiyly at 30°Cund onstant 11l s!;‘ ation of 25 uE/mZ/s in BG-

11 meleT s d? with the appropriate
B

antibioticsy aquanum pump supplled 11qu1d u ture with filtered air.

ARV TR VERY T o

w1t appropriate antibiotics. For long-term usage, the strains were stored at
-80°C in BG-11 liquid medium containing 15% glycerol. In some experiments
acetyl phosphate was added to BG-11 without phosphate at a concentration of

20 uM.



39

2.3.1.2 Photoautotrophic growth curve measurements
The glassware used for phosphate-limiting experiments were
rinsed with 36% HCI to remove residual phosphate. One hundred and fifty ml
starter cultures were set up in phosphate-containing BG-11 and grown for 3

days. The cultures were divided i 0 50 ml Falcon tubes and centrifuged at

This step was
phosphate-contaifiing, ~phos ',, i tillg BG- 11, respectively and

the OD730 nm W p in a volume of 150 ml in

phosphate-contaihin ‘\\ iting BG-11 to a starting

\

OD730 nm of 0.05. ed every 24 h to measure the

OD730 nm. The cells we}

= T

OD730 am Of less than 0.4 for each

measurement {; ‘ -------------

& e

2:3:13 ‘*u\ D
I I

To fellow absorption maxima of chlorophyll @ and phycobilins,

_— vﬂeuﬂ@ o BLA 5 WL i ometer. whote cets
aa D 0 ‘im (ﬁaﬂfﬁ ﬁ}jm To correct

for the scattering, a piece of ce lotape was put on either side of the sample
cuvette holder and the reference cuvette holder such that the cellotape covered
the light path. The cuvette holder was covered before setting up the reference
with BG-11 (Hirani, 2001).

2.3.1.4 Alkaline phosphatase assay

Cells were grown in phosphate-containing BG-11 or phosphate-
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limiting BG-11. A culture of 100 ml was harvested after 24 h and resuspended
in 1 ml of Solution 1. The OD730 nm Was measured for each resuspended pellet.
Sixty microlitres of cells were mixed with 910 pl of Solution 1. The substrate

p-nitrophenyl phosphate was added to a final concentration of 3.6 mM in a

total volume of 1 ml reaction mix ’ g. . The sample was incubated at 37°C for
1Y

' ""v. ! .
20 min. The reaction ,_‘._: pped by it addition of 150 ul of 4 M NaOH.

Sample was centrifugedeat=13 400xg forsd.min and the OD4op nm of the p-

nitrophenol in the®lpariaidnt Wasimeasured (Elirani, 2001).

2.3.2 Moleculs
) GCYSTiS SP: 6803 strains were transformed with
the various plasmids ,;}_:,;,* d of Williams (1988). The liquid

‘ llected by centrifuging at

2760xg for 10 IB\ P ning B( -@ was used to resuspend the

cells to an OD7 ofi2.5. The cells Were then mixed with 2-10 png of DNA in

e AT EJ VLA NEL) DN i st v
Wﬁ"mﬂ TE TNy

Thé cells were placed under constant illumination (25 pE/m?/s) for 6 h at 30°C
and shaken regularly. Cell aliquots of 200 pl were grown on a sterile filter on a
BG-11 plate for 12 h under constant illumination at 30°C. The filter membrane

was then transferred to BG-11 medium plates containing appropriate antibiotics.

Isolated colonies were streaked on BG-11 containing appropriate antibiotics.
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2.3.2.2 DNA extraction
Total DNA was extracted from exponentially growing cultures
of Synechocystis sp. PCC 6803 by using the method of Williams (1988). The
appropriate strain was grown in a 300 ml culture for 4 days. The cell pellet

was collected by centrifuging the eulture for 5 min at 7,520xg. The cell pellet

at 37°C for 20 i Lhe “was diluted with water and
centrifuged at 4 en resuspended in 8 ml of

TES solution ( (PHAB.0).5 WMBDTA (pH 8.0) and 50 mM

b RN

1 \ : pergram of cells and incubated at
37°C for 20 mif. MRV ~ \ zen with 1ml of 10% N-lauryl
sarcosine per gram o -,_ cu d at 37°C for 20 min. The lysate was
twice extracted by addi ng an- e of equilibrated phenol and mixed
gently for 60 -L.-—---w-,--s--mm----‘—::-' ; 0 min at 4,000xg and the
upper phase waﬂran

A@qual volume was added to
this aqueou ﬁase"&ﬂ mixed for 45 fin before centrifuging at 4,000xg for 10

ELAN BT ANELNL 10 et
FRTAS T Iy Ty

prétipitate the nucleic acid overnight at —20°C. The tube was centrifuged at

min. T

4,000xg for 10 min. The pellet was washed with 70% cold ethanol and
centrifuged for 5 min at 12,000xg. The final pellet was dried at 37°C and

resuspended in 300 pl of TE buffer.
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2.3.2.3 Southern analysis
Blotting

Capillary transfer of DNA from 0.8% agarose gel to GENE-

Screen® hybridization transfer membrane was carried out according to the

ling for 10 min then rapidly

cooled on ice for 5 min % aliguot \ JLB solution, 2 ul of 10 mg/ml

BSA, 5 U Klenow, and 2 ‘..v'....: 3
Z uﬂé '

o

T ) ot e B Ty ed

*P]CTP was made up to 50 pl with

milli-Q water, o the denatured probe and

on. as stopped by addition of
["
120 pl of stop s'ﬂ.ltlon The probe was centrlfud through a sephadex G-50

column ﬂz ﬁ%ﬁ@ﬂ'ﬁ ﬁmﬁew H@ﬂ@e [0-?P]CTP. A 1 pl

aliquot otmlO mg/ml salmongsperm DNA.was added togthe probe prior to

ORISR PR AR 'lQ Nedag

Pre-hybridization, hybridization and washing

incubated at ro ':"’j‘

The membrane was placed into a plastic box containing pre-
hybridization mix and incubated at 37°C for 6 h. The denatured probe was
added to this solution and the membrane was incubated overnight at 37°C. The

membrane was washed twice for 5 min at room temperature in 2xSSC, twice
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at room temperature for 30 min each in 2x SSC with 0.2% SDS, and twice in
0.1% SSC at room temperature for 30 min each. The membrane was exposed

at -80°C with Kodak Imaging Film placing in cassette.

2.3.2.4 RNA extraction

The RN om exponentlally growing cultures of

Synechocystis sp. ture was grown in phosphate-
containing BG as centrifuged at 4,000xg for
7 min at 25°C \- osphate-containing BG-11
and phosphate-lim it Ji B The culture was set up in a
volume of 150 ml i@ phBsp! ng | N and phosphate-limiting BG-
11, respectively wit thefe St ] ntibiotics to starting OD730 nm of 0.05 and
grown for 2-3 days 1 7;{&4&!“*“ allOD730 nm of 0.6. The cell pellet
was collected by centrif; ?:1 :

2 the liquid nitrogen and stored at —

80°C.. The 'f Vas Tesusy ::’* phenol then NAES (50

te(p

followin i l%w ﬂ ;rﬁrﬁon was aliquoted to 4
ﬁmng ass beads. he

tubes con tubes were agltated ina bead beater for 3x20

Q Wﬁ? Mﬂ %‘W N%rﬁfqéwtajq aoﬂm at 14,000xg

to separate phases. The top phase was transferred to a new microfuge tube and

mM Sodium ac DTA, 1@ SDS) was added. All the

s U

subjected to two phenol:chloroform and one chloroform extraction. The
mixture was vortexed and centrifuged at 14,000xg at 4°C for 10 min. The
RNA was precipitated by adding 2 volumes of cold absolute ethanol and

incubated for 20 min at -20°C. The solution was centrifuged at 4°C for 10 min
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at 14,000xg. The pellet was dried at 37°C. The pellet was resuspended in 250
pl DEPC-treated water followed by the addition of 62.5 pul of 10 M LiCl and
left on ice overnight. The solution was centrifuged for 15 min at 4°C. The

pellet was rinsed in 0.5 ml of 2 M LiCl and centrifuged for 15 min at 4°C and

dissolved in 400 pl DEPC-treate jafest The solution was precipitated with 2
cetate (pH 6.0) and frozen at —
nperature and centrifuged for

10 min at 14,000xg | 1€ t -- and resuspended in 50 pl

séd in 1.5% MOPS agarose gel
containing 2.0% fo 1 \\ were run in 1x MOPS buffer.

One pg of RNA was/Testépend Sl

es of RNA loading buffer. The
sample was deng ediately. A Geldoc®
enabled RNA V‘ ,

2.3.2.35 Fﬂst-strand cDNA synthesis m

ﬂ E%W%%fﬁmﬂﬁse prior to RT-PCR.

One unit oﬂDNase I, 1 pl of 10x DNase I reac ction buffer were added to 1 pg of

SN SAUNBAINNAE: caree

DNase I was inactivated by the addition of 1 pl of 25 mM EDTA solution to
the reaction mixture and heated for 10 min at 65°C. After this step the RNA
sample was ready for use in reverse transcription. One pl of 500 pg/ml reverse
primer, 1 pl of 10 mM dNTP Mix and sterile water to make a total volume of

12 pl were added to the DNase I treated RNA sample. The mixture was heated



45

to 65°C for 5 min and quickly chilled on ice. Four microlitres of 5x First-
Strand Buffer and 2 pl of 0.1 M DTT were added to the mixture and then
incubated at 42°C for 2 min. Then 1 pl of 200 units of SUPERSCRIPT II was

added and incubated for 50 min at 42°C. The reaction was inactivated by

heating at 70°C for 15 min. The primé s removed from the reaction product

NA was then ready for use as

’ o —
the template for ampli

2.3.2.6 RADidA 1 \\ ds (5’-RACE)

25 mM CoCl,, l-pl ' lof purified cDNA, 18 pl of sterile

water and 1 pl of te ture was incubated at 37°C for
30 min then heated. at 76°C for 10 inactiyation. The poly(dA) tail
cDNA was us ’5 :‘w\" blyT forward primer and

T
sll0337 reverse ﬁmer 1. The first PCR prod : was then amplified using

anchor fﬂ/ﬂmm ﬂiﬂ 7% mn ?e PCR fragment was

cloned int8pGEMT-Easy. Th& universal pnmers were used for sequencing.

A REANA FRURNIN YA Y

The sll1299 and slr2132 ¢cDNA were amplified by using
forward and reverse primers. In addition, psbB ¢cDNA was also amplified to

show constitutive gene expression.
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2.3.3 Partial purification of acetate kinase and its properties
2.3.3.1 Acetate kinase assay
The reaction mixture 0.20 ml contained 50 mM Tris-HCI1 (pH

8.3), 50 mM sodium succinate, 5 mM ATP, 5 mM MgCl,, 50 mM sodium

acetate and 0.7 M neutralized hyk lamine. The reaction was started by the

solution (0.37 tic acid, 0.68 HCIl). The

ODs40 nm of fen : \ as measured. For reagent

calibration, aquétu n g [Rining va ; own amounts of acetyl

ﬁL

phosphate were addedtothe rea ad of enzyme solution. (Yu,

et al., 2001)
P
2.3.3.2 Cell extraction:
PProxims: -————— -------- _" p. PCC 6803 cell pellet
grown in BG-i 2 ; '5,'] mM HEPES (pH7.5)
- 1l

containing 5 mM DTI, 1 mM benzapmidine, 5 mM MgCl, and 10% Glycerol.

T ceuﬂ uﬂibﬂ&m tmm b TR
q A g o

thef supernatant, protein content was determined according to method of
Bradford (1976). The 30% ammonium sulfate was added to the crude extract
and centrifuged at 10,000xg for 15 min. The supernatant was then subjected to

the phenyl-sepharose column chromatography.
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2.3.3.3 Phenyl-sepharose Column Chromatography
Approximately 20 ml of commercial phenyl-sepharose was
packed into a column. The column was equilibrated with 20 mM Tris-HCI (pH
7.5), 1 mM MgCl,, 1 mM DTT and 10% glycerol containing 1 M ammonium

sulfate. The crude enzyme v aded and allowed to be absorbed. Elution

was carried out by hn \ / onlum sulfate in 20 mM Tris-
HCI (pH 7.5), 1 mM™MECh, 1" mM=DTT™and 10% glycerol. The protein
content of fractions®Was v- Switorad ‘- "‘:--5 ig.the OD3g) nm. The acetate
kinase activity ) tion 2.3.3.1. The fraction
showing high a
analyzed by SDS+ A © dnd S0, y of acetate kinase properties.
2.3.3.4 Sodium® ;.'::‘* J-'v- e Polyacrylamide Gel Electrophoresis
(SDS-PAGE)

determined by SH 11970). For this, the sample

1}1

was treated w1th thq-s ple buffer for S-PAGE and boiled for 5 min prior to

i ummmeﬁ b e T3 or separating gt and

Ta{ lﬁe c 0 o esi ﬁge;ﬁ i@ constant current
oﬂ f~ll' was s a1ne 1th coomassi¢ blue. The protein

molecular weight markers were phosphorylase b (97 kDa), albumin (66 kDa),
ovalbumin (45 kDa), carbonic anhydrase (30 kDa), trypsin inhibitor (20.1 kDa)

and a-lactabumin (14.4 kDa)
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2.3.3.5 Staining of acetate kinase activity
After electrophoretic separation in 12% native polyacrylamide
gel was placed on a glass plate and covered with two sheets of Whatman paper
soaked with staining solution. The paper sheets were placed in close contact to

the surface of the gel without any jair bubbles and covered with a second glass

ml solution): 40 VI i ‘ %»i\ )mM glucose, 4 mM ADP, 10

-.._< ‘\‘%,{ ~\ , 0.3 mg hexokinase, 0.15

mg glucose-6- d g.w. 05 'mg phenazine methosulfate and

*\\s ediately before use.

m

ate kinase was characterized with
respect to temperature, pH. substrate-Specificity ¢ ¢t of Mg concentration,

Km and Vax. E

|'.
I

2.3.36.1 Effect of pl and temperature on acetate kinase

ﬂ'UEJ’JﬂﬂM’ﬁWEJ’]ﬂ‘i

Q W ,] fﬁ ﬂ ﬁi sa E‘rssayed in the
reagtion mlxﬁre with appropriate amounts of enzyme. In each assay, the pH

was adjusted with appropriate buffer, i.e. HEPES-KOH buffer for pH 6.5-7.5
and Tris-HCI buffer for pH 8.0-8.5. For the temperature effect, the enzyme

was incubated for 20 min at 25, 30, 35, 37, 40, 45, 50°C.
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2.3.3.6.2 The kinetic of acetate kinase
The kinetics of the acetate kinase were studied by the
addition of varying concentrations of either acetate or ATP. The Michaelis

constant (Kp) and maximum velocity (Vma) were calculated from the

intercepts of x-axis and y-axis ofithé double-reciprocal plot, i.e., 1/[S] vs 1/[V],

respectively.

(acetate kinase was studied by
adding propion . other triphosphorylated

nucleotides repl:

 partaiily purified acetate kinase was assayed in the

reaction mixturedwith appropriate amounts of enzyie by adding various MgCl,
17 Y]
concentrations o 'I -1 o
i i

AU INENTNEYINS
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