A STUDY TOWARDS THE DEVELOPMENT OF A RAPID
DIAGNOSTIC TEST TO DETECT MICROBIAL SPECIFIC
NUCLEOTIDE SEQUENCES

PAKAVADEE RAKTHONG

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR
THE DEGREE OF DOCTOR OF PHILOSOPHY
(MICROBIOLOGY)
FACULTY OF GRADUATE STUDIES
MAHIDOL UNIVERSITY
2008

COPYRIGHT OF MAHIDOL UNIVERSITY



Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

A STUDY TOWARDS THE DEVELOPMENT OF A RAPID DIAGNOSTIC TEST TO
DETECT MICROBIAL SPECIFIC NUCLEOTIDE SEQUENCES.

PAKAVADEE RAKTHONG 4236998 SCMI/D
Ph.D. (MICROBIOLOGY)

THESIS ADVISORS: KAVI RARANABANANGKOON, Ph.D., CHALOBON YOOSOOK,
Ph.D., PEERAPAN TAN-ARIYA, Ph.D.

ABSTRACT

The aim of the present study was to prepare luminol encapsulated biotinylated
liposomes to be used as generic signal generators capable of conjugation to biotinylated
biomolecules. Liposome has been prepared using two types of biotinylated phospholipids:
biotin.PEG;ggdisteroylphosphatidyl ethanolamine (B-PEG-DSPE) and biotin caproyl
dipalmitoylphosphatidyl ethanolamine (B-Cap-DPPE) with luminol entrapped. These
liposomes were characterized in terms of size, lamellarity, stability, and encapsulation
efficiency. The length and chemical nature of spacers in the two biotinylated
phospholipids and also the biotin ligand density were shown to affect the interaction of the
liposome with soluble or immobilized streptavidin. The lysis of the liposome and the
effects on the chemiluminescent reactions of liberated luminol by various detergents (SDS,
Triton X-100 and deoxycholate (DOC)) were studied and DOC was shown to be the most
suitable reagent.

Using biotinylated 20-mer oligonucleotides (ONTs) as prototypes, the specific
hybridization of the (+) and (-) strands of ONT immobilized on a microtiter plate were
studied using streptavidin coated, luminol encapsulated biotinylated liposomes. It was
found that the streptavidin coated liposome could specifically bind to the hybridized
biotinylated ONTs and served as a signal generator. The hybridization was inhibited only
by the corresponding ONT with the detection limit of 20 picomole. This streptavidin
coated/luminal-encapsulated biotinylated liposome could serve as a versatile, generic
signal generator capable of conjugation to, and for the detection of, biotinylated

biomolecules.
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HYBRIDIZATION/CHEMILUMINESCENCE/LUMINOL
121 P.




Fac. of Grad. Studies, Mahidol Univ. Thesis / v

4 ) 1 1 a o a a = Ao =
msny e lidmsiannganinninzsd lea Iniiand lo lnansumzuesgadn (STUDY

TOWARDS THE DEVELOPMENT OF A RAPID DIAGNOSTIC TEST TO DETECT
MICROBIAL SPECIFIC NUCLEOTIDE SEQUENCES)

A9 SNEN09 4236998 SCMI/D

Us.9. (032IMN)

A o

a a J 1
AULNTIUMIAIVANINGIUNUS : N SAUVTINNNI Ph.D., ¥lava ogqy, Ph.D., Winssm
o 4
fue130, Ph.D.

UNAAYD

E '
@ J = A a A S

oaj )= a &£ A A
ogiseaaaveamsanyinsetinenana 1 Txunlgiueadailuamsiseaauniogniely

] 9
uaziinguluTeauvuAnie Iiud Iddyanalugansniniziaig Tavald Tauilazdes

g9 Q

aunsadunuas luanainil luTeaudoueg1d ladmsmsenaly Taw TaeldwoaTWatlan

iluTedu 2 wiiane Indlensau lnanea oo, lamesaneariaaenmuaiiiu uag alils
salathiiTadaWoavhn@aenm Tuandiu uazimsAnuigueautiaa e o veed T Tsuinion
kY ] o 3 o = Aa A <3 a 4
la wu  vwadwaudsuvesluiu,anuadestazlse@niamlumsinugiivealinielu
1 4
WUMANNEMLAzFIAveLURgTZrany 1u ToaunuAIa 11 Teusaunannumumin
yoangu luTeAunuminanemsmzyesd Il Tsudvamianiaungnasimieneglu
a { aa o aaa [ Aa 3 I o o

msazate  aldTsuidamdandiauinljnseundeveguunaiisg Imiludi lddyaialuga

' o Y o = =2 a 1 2 <3
A329A19  wennnidelaiimsinywavesasaausaiesiIa e (ldad, lnsnouon100

= =~ 1 o a a d’ 1 a 1 aaa aa
wagAoand Iaan)emsiaeiivesa Il Tsumeilanlassgiiveatayranallnsenvesall

Y = = = A A 9 a a =) 4
uoalumsliuas wamsdnumuaeondlaan wimzauiga 1nAld Tedlniindlolna
A [ = a A 1 3 9 1 [l o
nlwd 20 awaziians luTeaudananegdudunuy wuhmsamezed s uwizvesde ()
A =2 a J o aaa ' o v A
uazaie (+) Agnaseuurveslylaslamesiman awnsailgnseedrssumziua Ty Tawy
A an A 1 Aa 9 Y I Y] Y o Y a dyw 1
nliamilandduadeveguuild tazawnsaldiud Iidyaraldrswenoinidmuiinsg
a a s o % @ 09; a a JAA o W

imzueslon Iniang lo lnauanusumnzdegndudaladielod Intaag lo lnaniidAue

Y @ a P _ o 09/' 1A 1 a
ety Taelinnm T lumsTngizdin 20x10" Tua asiudeasl1dn aTd Tasuddigh

1 a 1aa a aa < @ @
woaognelu, i luTeauegnmuazinasuidiemalaniau annsaldhdud lddyaiaes

1¥as19mB2 Tuananil luTeAuaanaineg 18

121 wivh.






