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ABSTRACT

Phycobiliproteins are groups of light-harvesting antenna pigments of
cyanobacteria and eukaryotic algae. They reside in phycobilisomes which are
complex protein structures located on the surface of the photosynthetic membrane.
Phycobiliproteins have three major classes depending on their spectral properties
including allophycocyanin (AP), phycocyanin (PC) and phycoerythrin (PE). They
have similar subunit organization that is based on a heterodimer, composed of a- and
- subunits. According to their properties, phycobiliproteins have been used in a
variety of immunological assay and as fluorescent labels for cell-sorting. Upon the

presence of high applicational value and a diversity of algae and cyanobacteria



harboring these pigments in many locations of Thailand, especially in the northern
part, it is interesting to investigate for biological properties of the pigments in this
group and also to search for more efficient means of their usages.

In this study, C-phycocyanin (C-PC) was isolated, from Cyanobateria, Spirulina
platensis was collected from Bangpra, Chonburi province and R-phycoerythrin (R-PE)
from Glacilaria sp. in Songkha province. Purification of C-PC and R-PE were carried
out by using ammonium sulfate precipitation, Ion exchange chromatography and
Size exclusion chromatography. Characterization of phycobiliprotein molecular
weight of R-PE was 240 kDa and 210 kDa for C-PC , the subunit molecular weights
of R-PE in a-, B- and y- subunits were 20, 20 and 30 kDa respectively and 17 and 21
kDa, corresponding to the a- and B-subunit from C-PC. The conjugated Eh208C2-2
MAD lable R-PE and C-PC were diagnosis stained trophozoites with red colour
whereas for C-PC-labled probe and R-PE —labled MAb probe showed golden-
orange trophozoites under ther blue irradiation of the fluorescent microscope.
Thermosynechococcus sp. collected from northern Thailand hot spring Purification of
C-PC was carried out by using ammonium sulfate precipitation, non-denaturing
polyacrylamide gel electrophoresis and sodiumdodecyl polyacrylamide gel
electrophoresis. The C-PC a subunit showed molecular weight of approximately
19.5 kDa. The purified C-PC was stable up to 60°C for 30 min and pH 6-8.5 as
determined by disappearance of color and the fluorescence of pigment. N-terminal
analysis of C-PC a- subunit revealed a considerable sequence conservation comparing

with the closely related cyanobacteria. In order to investigate for more useful
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information such as that for pigment quality evaluation and their proper application ,
CpcA gene of this cyanobacteria from Thailand source, was amplified by PCR and
successfully cloned into cloning vector. Gene expression was done in Escherichia
coli DH5a and JM109 strains. Optimization of expression condition was done in
order to find the condition that CpCA gene can be well expressed . The cloned C-PC a
subunit from the expression showed molecular weight band at same position as the
native C-PC o subunit purified from this cyanobacteria when analysed by SDS-
PAGE. The protein band also showed fluorescence property under UV

transilluminator after Zn”" staining.



vil

A

ﬁ' a a J aa a A [ =1
FOLIOIINENUNUD mmﬂﬂ“lwTﬂ@imuuaz“l‘v\lTﬂ”lclmmumﬂmmwmmmaz

~ A 9 g @ Ao
vlﬂfilﬂulmﬂmiEJL‘WfJGlf]fL‘lJuG]’JG]i’Ji]ﬁ@UﬂﬂJﬁﬂElﬂWWﬂN

ouy Tuvlgoorsaisuy
Y v = a
Hive WaNTy  9ANYIA
USayan MmnmaasauUudn (naTuTagrinin)

d' = a a 4
ﬂmznﬁumswﬂﬁnynmmwuﬁ

4 o
JOIMNANIINIE A5.938 Ynszna UseHmnIsums
Ia a
FJOIMANTINITIUAYT FITUNUAA NITUNIT
4 v
019138 AT.A131TAU NIV NITUNIT
QU )
UNANED

TTadaTldsdudlungussaiaquommumildlumsdunsizuasves oo Tu
uuafiGenazamsegaii Ton T ladalsAueglulvladalew FuilulUsduFdousguu
a A @ 4 Aan A A 1 o w £ ] wAa
Auusundmsdunsizieas W ladallsauligdsedidn 3 wun Fanisauguauia

9 Y a a a A
voamsnszaeuaa laun oalalvlalseniiu (ap), 1w 1aloeiiu (PC) uaz 1 1ad3nTuy (PE)
T TadaTlsAulseneudleninedesnmiloutuuuuenme 15 lawes #a1lszneudie nile
] =~ 23 an =) dyd o 9
gosuoavh (o) uaziion (B vnqaautidved W ladalysdui vaihunldlumsasie

a s a Y d A a s A o 9 Y ¥
mﬂﬁwwmqawiuLmzﬁlmﬂuﬂawmsemmmmmwaa ﬂ']ﬂﬂ']i‘ﬂ‘Llnﬂ‘]_]ﬁzfgﬂﬁcl%'llﬂll']ﬂiﬂﬂ

uazdszmaIneluvavesainsie  uag e TuuuaNGes1uIuNn Tagmnizn1any



viii

[

A usj =2 A VoA A v A A o Y
MAYHND A9iu il uWﬁuclft]’E)EINElﬂﬂi]%‘lﬂﬂﬂ!ﬁﬂ‘ﬂﬁﬂN‘]f’)’)‘ﬂm uammmqmﬁuﬂﬂh

Yy a A a' dgl 1 (Y] dy
1WN1J5$ﬁﬂﬁﬂ?WﬂQﬂJHﬂlﬂﬂﬂ@Miiﬂ’Jﬁﬂu

Q

9
~

Y
Tumsanmiasail 1dviinmsuen &-1d1a lageriiu (C-PC) 910811910103 9IN09910

4 aa A 1 @
Glfﬁlﬁ uazmimi—"lwTﬂ@ﬁmu%mmmmmmﬁum Glarcilaria sp. NAIVAT NTANALLYN

a é{g}

nazilduTans Aromsanaznouuey Tuiisudama TasunIngns Wl uuvuanlasuilszy
HAZHENAILULIA YUIA TUIANA YBIE1s R-PE MY 240 Alamady uaz 210 Alaaiady
o 3 ] 1 = = a

d15U C-PC wiaugesv09 R-PE HunaTuanaves O-, B- ez y- Hvuia 20,20 naz 30 dla
A1aAU AINEIAD @IUE1T C-PC Hvinaluana 17 tag 21 0 laalaau ¥9411I0808 O 1Ay

a

d’ o d’ ' L
B- et liieuaervensgil

[

I
A Eh208C2-2 MAb 1ilunan R-PE taznain C-PC uag
A A s & A ¥ \ Yo v Y v
'ldasmsziwe liniuvaealdauas a1 aanR-PE  1dadunes  neldndoq
& A ) A 1 [ ay [ a 3 A a
0NTIANT0IAI TN UFOUADAUAITYNANNY HAMTUAIT1T0IAIAAAIY YB3 C-PC
[l 3’ 9 A o 9
Thermosynechococcus sp. mfmaumiaumqmﬂmuammﬂizmﬁ mlagnslensanaznou
9 =~ [ Y o 9 ad == ~ a = a 4
droven Tudsusama udnirliluendreoidanTas WS da vuuueu-AmMaTI InaozaTal lua

Aa g A A =) aAa = a 4 ] ] =
wa vazdan las IS sea uuulxdeuTadda Indozaiar luda miledssusavves C-PC il

Y 9 ]
minTuana 19.5 N ladadu (kDa) @13 R-PE Uiiwtin luiana 24 nladaau (kDa) C-PC 9

S

o Y a = A ° I =1 ~ =

THGLWIIiE‘ﬁ]‘ﬁﬂJﬂ’NiJLﬁﬂfﬁTI 60 C Wuan 30 U uaEgn pH 6-8.5 Iﬂﬂﬂﬁ@i’mﬁ]ﬁ LUagn13

= s a 4 . 1 [

!iﬂ\illﬁ\ﬁlﬁ)\iwgﬂﬂliﬁl%uﬁ‘ﬂ?‘iwqﬂ 1NNITAATIEH N- terminal VoIviUI8goaaan1vod C-

' Ao o A A v A =~ ~ o AAa A Y A @

PC ‘W“]J’NllEﬂﬂ‘ﬂﬂiﬂﬂgIiJ‘I/]WiMﬂuﬂumﬁllﬂiﬂﬂmﬁJ‘]Jﬂ‘]JUl‘]fEJ'IIuL!Uﬂ‘V]Liﬂﬂiﬂﬁlﬂﬁlﬁﬂu 1N
= D, Yy ¢ £ ~ o /q ¥

msanyveyaliiiszTowinnuu iy msdssliugunmneeasaing uazmsscgndld

Y o A o ~ Aa Ad o
vlﬂ‘VHﬂﬁLWiJiﬂU’JUEJuGUfN cpcA ﬂl@ﬂllclfﬁlﬂulmﬂm‘iEmLﬂ‘UMﬂ‘]Ji%L‘VIﬁUh/IEJ L!ﬁ$ﬂ1ﬂ1iiﬂ’ﬁu



X

= = ~ dy A A . . . [
gu IﬂfJﬂJﬂﬁuﬁﬂ\‘lﬂﬂﬂ‘ﬂ@ﬁEluelulfb'ﬂullﬂmiﬂ Escherichia coli TN UT DHS ol ag JIM 109
Y = 1 =\ Yy ] 1
NNMTUSVFN1IZUBINITUAAIDONVDITUND I cpcA ilﬂﬁl,!,ﬁﬂ\‘iﬁ)ﬂﬂhlﬂﬂ Iﬂil‘lfiu’JEJEJfJEl
Ay ¥ S A g’ @ 1 o ] ' .
LLE]a‘V\h"UEN C-PC m‘lﬂmﬂmiTﬂausmuumuﬂmaQammuwmaaammaﬂwm native C-PC

A [ ~A A a s Y 1T A N
Tlﬁﬂﬂllﬁﬂﬂll“]iﬂ”liuuﬂﬂ‘ﬂﬁﬂ 1azInNNITIAUAITIEHAIY SDS-PAGE  WUIUNITITDULAIVON

J o [
Wpeostauanielduasdaniillomanasandouonllsaudae zn™



