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Project Title ' Metabolic Changes in a Blue-Green

Alga, Aphanothece halophytica,

Subjected to Salt Stress
Name of the Iﬁvestigator Aran Incharoensakdi

Year 4 ' January, 1989

Abstract
The effects of sodium chloride added to the culture

medium on the metabolic changes of a c¢yanobacterium,

Aphanothece halophytica were investigated; It was.found that
at late 1o§arithmic phase the photosynthetic CO2 fixation
rate of A. halophytica was increased when the concentration
of éodium chloride was raised from 0.5 M to 1 and 2 M. The
same treatment also increased the activity of ribulosebisphos-
phéte carboxyiase, a key enzyme in photosynthesis. ' By using
:immunoblotting method the 1level of +ribulosebisphosphate
carboxylase was found to increése with increésing salt
concentration. The increase in the level of the enzyme was
to some extent comparable to the increase in the activity.
The level of total soluble protein was also increased. On
the other hand, the growth rate at logarithmic phase was
similar. At thé lag phase there was a:slight delay in
growth "at 2 M and 1 M sodium chloride. The abrupt shift of
salt either from 0.5 M to 2 M or from 2 M to 0.5 M caused an
increase in ribonuclease activity during the test period of
36 hours. However, theré were no long term differences of

the enzyme activity regardless of the concentration of salt.



Sodium chloride as high as 0.6 M did not appear to cause an

inhibition of ribonuclease in vitro.
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#1937 0d L Iuaunuun L Sua Wiy Aphanothece halophytica 4

[ L ¥
slugsyedtiounuun 1 Juiitauni1n 1Ay (Halophilic cyanobacterium)

TokhA T 2 L ! o L L.
MASUNI3INIANTIIUIRNATIAE Dr. G.A. Codd URSHNIINUALAUA ANDALAUA

2 ]
2. NOTLAHNEIWINN

| YNNI LRENEININE A halophftiCa %ua1ﬁ1sg§ﬂqa§a§ﬁ3 BG-
11 #7 18 mm iﬁLﬁﬂﬂ1uLﬂ?ﬂﬂ@xﬁlﬂﬁﬂuﬂﬂﬁﬂﬁﬁaxaﬁﬂlﬂﬁﬂtﬁ;ﬂiﬂé
Lauf (Turk Island Salt Solution) (@11ﬂazLﬁnﬁiuézunuan) aunay
vavinda T iAunnan1aadua nt iineiBaagd 3 AamiTNdy AB 0.5 M,
1 Muse 2 M '
1un13}§nqa1ﬁ€1n 1§ﬂ3ﬂu513ﬁﬁu§ﬂu1ﬁ 500 HuR. 1A IN1I
(Bue1Tainans 200 wa. 1dpelAsiuEiean e ininaifuaenas aann
uaqaiWQQWHﬁaaﬁﬂgaﬂLsasﬁuéwuﬁﬂﬂqjum5u 3,000 Qn% aunau “ﬁ%ﬁtaﬂq
dzsne 26-28°3  wana7ifuiAn 1vasisrevlainay Log phase (10-

\ T ] o -~ (o)
14 3u) waruyufehgangd -20 1

q

3._ n13dada3IInIIde LAY ﬁuﬁq

uﬁtﬁaéﬁuﬁjqﬁawﬂvaq Log phase A@filIa1 10 Ju wavaaniiu
Lin u1510;1ﬂﬂ51azawﬂﬁﬁ§1unanvaq 50 mM Heges—NaOH T ina
(pH 8.0) wuar 10 mM MgC12 ﬁﬁdq1n§jqu51 uﬁnxnautﬁaﬁnwa:ainiu_
A1Tazain LANUANIATURL 7 Y 0.2 uA. uaqawaaxanﬁzﬁaéaﬁn%nn11ia
FATINITINIATICHUAY AN IENN W AAUASE B0 I ARARSE LAY AR
LUNUAY 30,000 qnﬁ 1duiIan 5 u1ﬁ ﬁQmﬁgﬁ 3073 awnﬁuﬁqaﬁu 0.2
N3, PRVAIIATAIE 10 mM NaHl4COB (10 mC/mmol) waxminIuNAD

10 wdR 0 LANEIIAEANENIRATIAN 0.1 MA. iWawgeufnInn wn



(i % £ i H o = E
F1782HNIATUMITHURIAIIRADABUNINLIA LANYY 0.3 Ma.  asiunin
AUNDUANNY WAy LANTuAa tafuNgin (Scintillation fluid) 3 ma. "

& ., Y & . R = TS 2
grsazasneRIaiie T Sad Ssan g adavanintuiaatuinuinn

(Liquid scintillation counter, Packard, PL; Tri-Carb)

4. naaafaupniautlss RuBP carboxylase uarniilsuaafif

uwh 3 niu ﬂznaulﬁaéuwazaWHiu 30 uA. uaqﬁﬂtﬂaéﬁqﬂiznan
%uu 50 mM Hepes-NaOH pH 7.8, 1 mM EDTA, 5 mM dithiﬁthreitdl
tar 0.3 M KCl Fequiifiazawiadn fWi(das A n9AWLTaRUEITAZALUAN
glﬂ;ﬂ%aﬁ Sonicator (Ultrasonics, Inc. W-375) ﬁﬁ?ﬁut%) 5 iilu
a1 5 w2 ade wasnnaaduiniseitaamiie 94,000 x g iffuiaan
T 4. LﬁﬂédﬂiﬁﬁﬁﬂnmxnauavﬁLnﬁﬂuaﬁluLﬁuuﬁa¢wﬂﬁﬁ31u1§u§u 25-50%
whAznauitANdeananaznaui  50% LARaLANTH LHaNda LN IRz Y 1
a8. pALNLNES A uaIMIn1IN R LInAoasninunIuARdNl Sephadex G-25
a11a3a1ﬂiﬂ?ﬁuﬁﬂwuuwawnﬂaﬁuﬁ 1§tﬁua1§a:aﬁﬂmauiﬁ§ RuBP
carboxylase

n11%ﬂﬂ1vﬁwﬁn1wn1$wﬁqwuuaqLauiﬁﬁ (21) WIATAEIRATAY
awatauiﬁﬁuw 0.025 w§a. UNAW 0.025 Ma. awaazawnﬁﬂiﬂag 1M
Tris-ECl ﬁH 7.8, 0.025 #a. f1iazann 0.2 M MgClz, 0.025 uR-.
g13a¥ai8 0.5 M NaH14CO3 (d.4_mc/mmol} Rl IEUR T E TR o
0.225 ua. ﬂﬁnW?ﬂuﬁu%utﬁanizéuﬂﬁLﬂuiwﬁﬂﬁqwuLﬁutzaw 10 wI
ﬁgmﬁgﬂﬁaq wiesnduifn  0.025 aa. #13aLais 10 mM  RuBP WaIny
n1TUNAREN 10 ud naufiazwgmIdAIEN1AEA1TIAN 0.05 wa.  d1IATAT

_ : e 7
NIRREERA  aanduSeuntunan ey SunaaisSeduniuag L naduiinature 3
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5. n13ndidantaut sy RuBP carboxylase

ﬂﬁnW?iﬂIﬂnﬁﬁéuﬁiiuuaawﬁq (Immunoblotting) AIHUUUVAY

Yamaguchi et al. (22) AN T uaNAuAAfIfiaae (Second antibody)
fitauiafy Lauln Alkaline phosphatase

.uﬁLmaﬁﬁﬁﬂwq 10 fu  wwmnmuenAlEia%ee  Sonicator
(Ultrasonics, Inc. W=375) #in1wt$y 5 iffutaan 5 uwﬁ_z.ﬁ%q RN
inmnaaduinias  iReanaznaudauvavizaafiuan  waamia (0.01 un.
TU3AW) WuEN&IUAIS ﬂaqiﬂﬁﬁuiﬂﬂﬁﬁiﬁsﬁﬂuiﬁLﬂ%aﬂanﬂﬂiwﬁﬂxﬂﬁﬁz—
inégaaétaﬂ1w1ﬂasﬁﬁa (SDS-PAGE) @ W ifivae Laemmli (23) Tuvfui
BHULAYLIARZNAINANUI LAN LU TURA LABT (Membrane filter)  iands
AITUA NN (Electroblotting) wY AU LN L TuAA LABSAITY THIUAY
tdutaan 1 oa. éqaﬂﬂﬂawmﬁﬂtﬂﬂéﬁﬁiaﬂ (Phosphate buffer saiine,
PBS) fefi@iumanyay  0.1% Tween - UAY 2$'ﬁ1quuﬁm$ﬁiﬂﬂuaﬂnu51
(éﬁuU§;ﬂauﬂaq PBS fin 0.14 M NaCl, 2.7 mM KC1, 1.5 mM KHzPﬁ;
UL 8.1 mM Na3?04) W i Toiadiaz 130037 uaaﬂﬁaﬁwLﬂa§
(Blotting buffer) WY L L TR LR TR Teu a2t UN AL BUAT ST D
ﬁﬁ?ﬂiﬁ@ (Large subunit) HBQLEu1?ﬁ_RuBP carboxylase Iﬁﬁﬁuﬁ
qmwgﬁéﬂﬁ%ua71a:awﬁuaanﬁQﬁﬂLﬂné‘Lﬂutzaw 2 1. Aaantuieans
tun;uﬁuﬁﬁLﬁﬂéé?ﬂuﬂﬂﬂﬁ«ﬁﬂiﬂﬂ% 2 afe unazAtann 30w ﬁuqﬂﬁqﬂ

d. & s L ¢ -
LERMAAn Lt ey Alkaline

=t

W Lo Tuia L e Tl U uauduaAfafian
phosphatase 1ﬂnﬁuﬁqmﬁgﬂ§aﬂ _1uﬂnwaxa1&uaaﬂﬁ¢ﬂwLﬂa; tiuiian

1. anvusiuaRaiens 1 oade adouaoniein e nau apun sy

awsa;awnﬁwﬁ%ﬁLﬁﬂﬁﬁuxﬂuiﬂﬁ Alkaline phosphatase vifueaainan
10 u {éﬁuﬂﬁanUUaﬁﬂ1§a$&1ﬂﬁﬁﬂ 0.15 M Veronal acetate buffer
pH 9.6, 1 ﬁ MgClz, 0.1%'Nitro-b1ﬁe tetrazolium Hay 0.5% 5-
Biamo—4—chloro—3—indolyl phosphate) fﬂﬂﬁ?ﬂl%ﬂﬁuﬂaoﬁﬁtﬁﬁ%uaaﬂ

Lﬂ%aﬁaunutua% (Shimadzu, C5-940)
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6. n1idal3uniduau

w1013 3al3HellsAuIandY  Biorad-dye reagent.ﬁﬁuﬁﬁﬂﬂﬂ
Bradford (24) waipaaiiifneia 10 fu uwnﬁ%%uﬂniﬁﬂﬁﬁﬁﬁﬁ%ﬁﬁﬂ 5
RINTUUN R UL EIIURGS (§A7 1L 108 LFaa) 1ﬂﬂﬁﬂW?39ﬂ3N1m€ﬁ1ﬁu
Yauunfy 0.2 u§. @15avaiy Biorad dye reagent LANUINAUAR1AUINIAT
qﬂﬁﬁﬂtﬁu 1 uR. ﬂﬁnwiﬁﬁﬁgmﬂgﬂ%aqsﬁuxaaw 15 wiil Sy sfuamnn
ﬁﬁu2m1391nﬂ11ut%uuaqﬁﬁﬁlﬁuﬁLﬁﬂ%uaihn1aiﬁé1ﬂ11gﬂn§uuaqﬁﬁaﬂu
BI7AAL 595  UNTULNAT 1ﬁnLﬁﬂnﬁunﬁwwuwﬁ131uﬂﬂu1ﬂsﬁu1uiaﬂ%%u

daydlu (Bovine serum albumin):

7. n13fadezaniataigyacizaa
: ) L = o &, al -&
7.1 1u3BnfiEudaTInnTiagYes LR TABAAR NN 1T IANTUDAY
- ol - o ¥ a
AIRANRUUANAARNENIARY 750 w1TuINAT  4uiI81 10 Tu ’7nidudy
i bk : ¥ : a s 9
wasn tiuaauIuaTerasn I tinatn I IgAnausasidy 2 11 e 1 Ju
L e e .o-'- *. o el
7.2 1SnutfisudaiIn1 T iguacisas ag il ey gy Growth
curve H41finaINNTIINABAAINITRANAULFNAAIWEIIAAN 750 UITHINAT
¢ IRl e &
uukni Y Iagly log scale URLITHEIAMITARLITWANEU 20 Fu yy

wnu X

8. piIafeunnawlas RNase wazn1iiauaedia

wivan (20 ha.} ﬁLﬁﬂqﬂuﬁ14L1a1ﬁ1€ 7 fin w1a1en2ndN
Lﬂﬁ; 50 mM Citraté4ph05phate PH 6.5 ﬁaQWH&uﬂﬁﬂﬁLﬁaﬁuﬂﬂaiﬂ
1389 Sonicator {Ultraspnics, Inc. W-375) #iaawtsy 5 iffuiaan
5 it 2 ade duiwinedl 37,000 x g iffuinan 30 wad whEaNLaRTe
RANAR N Sephadex G-25  Tau9iWiNal 50 mM Citrate-
phosphate pH 6.5 (fluda1z AN TAC RS AN N U R A S 1

#1IRERULANlEN RNase



_an%ﬂaﬂﬂﬁiﬁuaqtauinﬂ RNase #1@183i129 Rouxel et al.
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