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ABSTRACT

This research aims to study the level of NaCl and choline on glycinebetain production
and the activity of Betaine aldehyde dehydrogenase and choline dehydrogenase on salt stress
condition of Synechococcus sp. It was found that the activity of choline dehydrogenase and

activity of Betaine aldehyde dehydrogenase of Synechococcus sp. was enhanced when the
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choline was added in medium and cultured growth for 9 days. However, the concentration of

choline at 50 mM did not increase the glycinebetain. The optimum concentration of choline

was 20 mM of choline using the addition of NaClLmedium for 0.5 M to accumulate amount of

glycinebetaine of 1,986.786 + 187.839 ug/mL. The highest activity of choline dehydrogenase was

4.65 + 0.07 U/mg protein while the highest activity of betaine aldehyde dehydrogenase was 4.99

+ 0.02 U/mg protein. The results of this study indicated that high level of NaCl and choline was

not affect to increase the accumulation of glycinebetaine.

Keyword: Salt stress, Glycinebetain, Choline, Choline dehydrogenase, Betaine aldehyde

dehydrogenase
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leelunuaiisedugdunidnaunse
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< & a a
552 Weleewluwuailisy Synechococcus sp.
PCC 6803, Synechococcus elongates PCC
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[1] F9fimnuaenaassnuiuiIvelunsildnge
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A15197 1 Usunadlna@ulimudieldes Synechococcus sp. Tuormisiiitndonazladuluusunm

AULTUTUAN 9

AVUNTUNGD  AndNUledy  nsimsiasauladuwy ansdntulnadudivnu
(uans) (Hadluans) (Uosidud/Tu) (ulpsnsu/fiadang)
0 0 0.0386 28.7302 + 18.774°
10 0.0601 28.5219 + 6.418°
20 0.0155 711.8552 + 42.43°
50 0 818.6469 + 77.291°¢
0.5 0 0.1424 44.8413 + 27.133°
10 0.1976 1570.119 + 289.646°
20 0.2082 1986.786 + 187.839"
50 0.1748 1227.3413 + 3.871"
1.0 0 0.1342 0.00 + 0.00°
10 0.1693 808.0357 + 98.398°¢
20 0.1561 997.2024 + 225.717¢
50 0.167 751.369 + 3.155°¢
1.5 0 0.0688 28.7996 + 4.09°
10 0.066 1027.758 + 6.736°
20 0.0557 986.3691 + 2.774%
50 0.032 979.1469 + 5.052%
?J‘ﬁ 15 aﬁ'uﬁ 1 un91Ad - ﬁquwu 2564 - 117 - Vol.15 No.1 January — June 2021



suUIna
ns‘dlnw

MTETIVY UT'

A157199 1 (si0) Usualnadudinuilieldss Synechococcus sp. TupmmisffitndeazlaauluuIunu
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10 0 478.8691 + 2.774°
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50 0 447.4108 + 6.125°

*a, b, ¢ e f g h, Aodeyanualiansnulanaeiuegsiitedifny (p < 0.05)

* AT 9UULINTIU £ SD. (N=3)

3.3 Nanssuveseulviladudlalnsdiud

waztoulwddmudanlanalalasdiua

Aanssuveseuledladun lalasIiua
(COH) wanslunmd 3 wuinAanssuveueauley
Tndudlalasiiuaszaen 9 iuduluomsgnsi
\nladudaunnsinsainenisgnsilaiiislagy
omnsiasdefBundoninududy 0.5 Tuans
wagdiladuanuidudy 20 Aadluans wuind
Avnssuvasouledladudlelasiuaaeand
4.65 + 0.07 glndediadniulusiu nsAnuluy
adatlanunsavsvenlddnnisiiuusualady
uileANuluty 20 fadluans agvinlvinanssy
veuaulullnduilelnsdiuades q dWutu ez
amaqLﬁaﬁiﬂﬁmfnmﬁu%ugaﬁq 50 faaluais
Fatuarududuveddaduiiivuizaude
At uduil 20 adluansuazdinde
ALY 0.5 Tuans

drusufanssuvestaulaidiny
Salanilalas3iua BADH) uanslunni 4
Aanssuveseuleddinudanlanslalasdiuadl

o a

4 =) Y 6" a a
wwaldumilounuduianssuvesaulasladus

Uil 15 atufl 1 uns1au - quieu 2564

- 118 -

lolasiua Anladulinanenanssuveioulal
Tuesitil Teduanudiudy 20 fedluansuasd
\NapAMMNTY 0.5 Tuans viludA1nanssuYes
wulwslfinudadledilalasiiuagsiign Ao 4.99
+ 0.02 gllndodadniulusiu
USunauniswanlnadudinud
Audunusiunanssuvesaulyilandun
lolasdua waztoulaiinudanlendlalasiua
Tunnziidauasioandelosiluwuaiseas
wanlnadu  Twwiienundecwad Feuansli
Wiuead  leeluwuafidoasuulasdvivad
aunsadssineglilunneilsivanzanls a1n
msnaasananldiladududvansmiieazgn
ludsulmdulnadulnu [14] aunisuans
Anudunusvasaulesl ladudlalasiiua way
wuleddinudadlannlalasua lun1sudn

Tnadudmu fall [15]

TPau X8y Siusanles Sesigd 1aagudmu
flalasaua Alalasdwa

Vol.15 No.1 January — June 2021



aw suUIna
ATAETINY w nsviNw

— 6 q
<
2 5 B oM Nacl
< B 0.05 M NaCl
4
S O 1 M Nacl
> 37 O 1.5 M NaCl
% 2 B 2 M Nact
<
Tz 1
()]
© Aty |

0 e 12 e T R T e a |

0 10 20 50

Concentration of Choline (mM)
2 3 ravessAnududuinfsnaslndusonanssuvssoulwilrdudlalasiiuaves Synechococcus sp.

Tuiuil 9 vesmsasgivle

<

g

,?_ 51 B oM Nacl
2 4 B 0.05 M NaCl
§ s O 1 M Nacl
2 O 1.5 M Nacl
>

£ 27 B 2MmNact
<

T

[a)]

<

[aa)

] 10 20 50
Concentration of Choline (mM)

ATNT 4 HavIAdU N uLNdowazladusananssuvenauleddinudantanslalasdua

Tu Synechococcus sp. Tuiui 9 vpan1staseyiule

4. d5UNan1sIe avanduladuddwas Inaneadesiuioulessl
. 9 Y Y
A seluasiiannsoasulgin leely  Addgaeswia Ao ladudlolasiiua (COH) wag
WUATL3e Synechococcus sp. @11150 wuluidmudantonalalasdiua (BADH) Aatiy
Waiulauasnanlnadudmuldasanideiios nsiinUsunaladuiiesegiafeilidaunsnag
e EVRNT}

' a a A v ¢ o

Tuomsgns BG-11 viannsifininde NaCl 0.5 winnsazaulnadudinuldegisanysaluuuds
TuanskagiulAdumuuty 20 fadluans lng sesenfeladeaneuluinsaessiiniiie uay
nsavalnafudmuldidosmnlesluwaiise  namsidelupdslannsadludesenniside

du 9 solUladn Wu nisadalnadulivnuain

o o

Ui 15 adudl 1 unsau - ﬁquwu 2564 - 119 - Vol.15 No.1 January — June 2021



wadlvgluwuaiiFeiieiunuszendldliia

Usglogsognamnssusing o Aely

5. inAnssuUszEAA
ns3deluadaddnsagaalulfsaes
VY veveunsEAM HAATATUEN ugNaNY
Mnantumaluladnszaeundiainnsy s Al
AuouLasiziidelasilunuaiiioy
SA.A5.00%10 N1YIUNA I3INIRIAINT ol
1 inede Auuzlvuinelunisihmiide
wazunIIngrdeinalulagdsvuinangunm
fatfuayunisineuide ansudseuuiy

s18la Useant 2563

6. 91989

[1] Wei D, Feiyan L, Yangkai D, et al
Exploring the photosynthetic production
capacity of sucrose by cyanobacteria.
Metab Eng. 2013; 19:17-25.

[2] Ivanov A-G, Sane P-V, Simidjiev |, et al.
2012. Restricted capacity for PSI-
dependent cyclic electron flow in
A petE mutant compromises the
ability for acclimation to iron stress in
Synechococcus sp. PCC 7942 cells.
Biochimica et Biophysica Acta. 2012;
1817:1277-1284.

[3] Sabine F, Jana H, Arne S, et al. Analysis
of stress responses in the cyanobacterial
strains  Synechococcus sp. PCC 7942,
Synechocystis  sp. PCC 6803, and

Synechococcus sp. PCC 7418; Osmolyte

Uil 15 atufl 1 uns1au - quieu 2564

- 120 -

suUIna
ns‘dlnw

MTETIVY UT'

accumulation and  stress
synthesis. J Plant Physiol. 1999; 154:240-

249.

protein

[4] Zwart F-J, Slow S, Payne R-J, et al. Glycine
betaine and glycine betaine analoguesin
common foods. Food Chem. 2003;
83:197-204.

[5] Keller M-D, Kiene R-P, Matrai P-A et al.
Production of ¢lycine betaine and
dimethylsulfoniopropionate in marine
phytoplankton.l. Batch culture. Mar Biol.
1999; 135:237- 248.

[6] Incharoensakdi A, Karnchanatat A. Salt
stress enhances choline uptake in the
halotolerant cyanobacterium Aphanothece
halophytica. Biochem Biophys Acta.
2003; 1621:102-109.

[7]1 Vonshak A, Torzillo G, Tomaseli L. Use of
chlorophyll fluorescence to estimate
the effect of photoinhibition in outdoor
cultures of Spirulina platensis. J Phycol.
1994, 6:31-34.

[8] Bradford M-M. A rapid and sensitive
method for the quantitation of
microgram quantities of protein utilizing
the principle of protein-dye binding.
Anal Biochem. 1979; 72:248-254.

[9] Grieve C-M, Grattan SR Rapid assay for
determination of water soluble quaternary

Plant  Soil.

ammonium

1983; 70:303-307.

compounds.

Vol.15 No.1 January — June 2021



(10]

Uil 15 atufl 1 uns1au - quieu 2564

Fan L-L, Masters B-S-S. Properties of
purified kidney microsomal NADPH-
cytochrome ¢ reductase. Arch Biochem
Biophys. 1974; 165:665-671.

Pan S-M, Moreau Y-C, Huang A-H-C.
and betaine

Betaine accumulation

aldehyde dehydrogenase in spinach
leaves. Plant Physiol. 1981; 67:1105-
1108.

Nobuo K, Takashi H, Yoshito T, et al.
Effect of overexpression of Escherichia
coli kat E and bet genes on the
tolerance for salt stress in a fresh water

cyanobacterium Synechococcus sp. PCC

7942. Plant Sci. 2000; 159:281-288.

(13]

[15]

- 121 -

rrsansiss LT ﬁ%ﬁ’;ﬁ:’ﬂa

Neelam M, Ajay K. Effect of salt stress
on proline metabolism in two high
yielding genotypes of green gram. Plant
Sci. 2005; 169:331-339.

Martin -~ H.  Molecular biology of
cyanobacterial salt acclimation. FEMS
Microbiol Rev. 2011; 35:87-123.

Tony C, Norio M. Enhancement of
tolerance of abiotic stress by metabolic
enginerring of  betaines and other
compatible solutes. Curr Opin Plant Biol.

2002; 5(3):250-257

Vol.15 No.1 January — June 2021



