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B. PENCAPAIAN PRO.IEK: 
(Sila tandakan I pada kotak yang bersesuaian dan terangkan 
secara ringkas di dalam ruang di bawah ini. Sekiranya 
periu, sila gunakan kerlas yang berasinga~ •. 

17f Penemuan asliJpeningkatan pengetahuan 
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penjujukan seterusnya akan dijalankan. · ................................................... . 
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Rekaan atau perkembangan produk baru, 
(Sila beri penjelasanlmakluman agar mudah 
dikomputerkan) . 

(1) ......................................................................... 
............•.....................•...•......................•..•...... 

(2) ........................................................................ 
............................................................. ......... . 

(3) .•.•........................•..•....•.............•...••.•..•.•.••.•••• 

..•...................•••......•........•.......•......•..•..••••..•••• 

Mengembangkan proses atau teknik baru, 
(Sila beri penjelasanlmakluman agar mudah 
dikomputerkan) . 

(1) T.~~n~~ .. R~9.~roHJ.Y .. ~9.? ..................................... . 

(2) 

(3) 

..•....................................•. -..........•......••.......•.. 

Memperbaikilmeningkatkan produk/proseslteknik yang 
sedia ada. 
(Sila beri penjelasanlmaklul1lan agar mudah 
dikomputerkan) . 

(1) ....................................................................... 
.............................•.......••..................•.....•......• 

(2) •........•............................................................. 

•..........................................•........................... 

(3) ..................................................................•.... 

.......................................................•............•.• 
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c. PEMINDAHAN TEKNOLOGI 

Berjaya memindahkan teknologi. 

Nama KIien: 
(Nyatakan nama 
penerima pemindahan 
teknologiini dan 
sama ada daripada 
pihak swasta 
ataupun sektor 
awam) 

(1) 

(2) 

(3) 

..•......................•.......•••... 

....................................... 

....................................... 

I 
-/ Berpotensi untuk pemindahan teknologi. 

_~_I (Nyatakan jenis klien yang mungkin benninat). 

· . c;t~F.~ Institusi . . . . . . . . . . . . lain. ....... 
· ................................................... . 
· ................................................... . 
· ................................................... . 

D. KOMERSIALISASI 

Berjaya dikomersialkan. 

Nama Klien: (1) 

(2) 

(3) ............................................•.. 

Berpotensi untuk dikomersialkan. 
(Nyatakan jenis klien yang mungkin benninat). 

T.B 

................................................. 
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(1) .................................................................................. 

(2) T.B .................................................................................. 

(3) .................................................................................. 

(4) .........•.•.•...................•............•..............•.................... 

PATEN/SLTIL !NOVAS! UTILITI 
(Nyatakan nombor dan tarikh penda/taran paten. Sekiranya 
patenlsijil inovasi utiliti telah dipohon tetapi masih belum 
didaftarkan, sUa berikan nombor dan tarikh/ail paten). 

(1) ................................................................................. 

(2) 
T.B 

(3) 

G. PENERBITAN HASIL DARIPADA PROJEK 

(i) LAPORAN/KERTAS PERSIDANGAN AT AU SEMINAR 

(1) .. ~lc.~p. .. 9. ~.t?~n t.~.I} g~«?~ .. 9.~.~~~ ................................ . 
1st ASEAN Conference On Medical Sciences .................................................................•...•...... 
pad a 18 -21 Mei 2001 

(2) .............................•....•.•...•.....................•.•.•..•...•.. 

(3) ..........................................•......•.......•...•...••..•..••.. 

.......................................................................•.... 

(4) .......•.•......••................................................•......... 

.......•...............•.•.••.•..•...•••...............•...........•.•.••.•. 

(5) ........................................................•........•...•.•••.• 

.......................... ........... ~ ..................................... . 
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(ii) PENERBITAN SAINTIFIK 

(1) 

(2) ........................................................................ 
....................................................................... . 

(3) ........................................................................ 

..............................•.....•....•............................•. 

(4) ........................................................................ 

.......•....................•.........................•..........•....•• 

(5) ..........................................................•.........•... 

.....•................................................ ~ ................ . 

(6) ...............................•....................................... 

•••••••••••••••••••• r •••••••••••••••••••••••••••••••••••••••••••••••••• 

(7) ....................................................................... 

....................................................................... 

H. HUBUNGAN DENGAN PENYELIDIK LAIN 
(Sarna ada dengan institusiternpatan ataupun di luarnega~ 

(1) .............•.............•..•.••...........................•...•...•...•••. 

..••••..••.•.......•.••.•.....•........•...•••.•.......•....•••...••....••.•• 

(2) ••.........•..••....•...............••...........................•...•...••.. 

•............................................................................ 

(3) .••••.•••.••....••••.•.........••...........•.•....•••....•...•.•..•...•••..• 

...•..........•.................................................•...........• 

(4) ............................................................................. 

..•................••.........•............................••••.••.••..•..... 
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1. SUMBANGAN KEWANGAN DARI PllIAK LUAR 

J. 

(Nyatakan nama ajensi dan nilai atau peralatan yang telah 
diben). 

(1) ................................................................................ 
(2) ...........................................................................•.... 

(3) ................................................................................ 

PELAIAR UAZAH LANJUTAN 
(Nyatakan jumlah yang telah dilatih di dalam 
berkaitan dan sama ada di peringkat sarjana atau Ph. ~. 

bidang 

Sarjana 

Ph.D 

Nama Pelajar 

Pn. Rapeah Suppian .••.......•.....•...•........•..........•.......•.. 

................................................... 
I' I, 

K. MAKLUMAT LAIN YANG BERKAITAN 

lagi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . .. . .......... . 

... !~b:/.7-.~~!. 
Tarikh 

. . . . . . . . ..... 

16/7/93 
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CONSTRUCTION OF RECOMBINANT M. bovis BCG CONTAINING TWO CANDIDATE 
Plasmodium fa/ciparum blood stage epitopes 

Introduction 

Mycobacterium bovis bacille Calmette Guerin (BCG) has been suggested to be an attractive 

vehicle for the delivery of various vaccine candidates, including those for malaria (1,2,3). 

However, recombinant BCG (rBCG) containing these malarial epitopes fail to elicit significant 

specific immunogenicity in mice (1,2). This may be due to the codon usage and base 

composition between these organisms; mycobacterium is G:C rich while plasmodium is A:T 

rich. We have previously shown that cloning of a synthetic malarial epitope constructed with 

mycobacterium codon bias into Mycobacterium smegma tis not only increased the 

transformation efficiency and improved the growth of the transfonnants, but also increased the 

expression levels of the fusion protein (4). 

Objective 

The objective of this study was to employ the same technique to clone two malarial epitopes; 

the C-tenninus of merozoite surface protein 1 (MSP-1 C) and the last 21 amino acid of 

erythrocyte binding antigen EBA-175, both of which have been suggested to be candidate 

blood stage epitopes (5,6). The synthetiC version of these epitopes was generated from a 

series of synthetiC oligonucleotides using assembly PCR to be cloned into BCG. In addition, we 

incorporated the 65 kDa promoter of Mycobacterium tuberculosis heat shock protein, a 6 

histidine tag and 2 T-cell epitopes from M. tuberculosis ESAT-6, consistent with our overall aim 

of constructing a rBCG as a multivaccine construct. 

Methodology 

Assembly PCR involved the generation of the full 774bp fragment of the appropriate sequence 

from 20 overlapping 25 to 45bp oligonucleotides designed in favour of mycobacterium codon 

usage. The fragment was cloned into the cloning vector pCR 2.1 Tapa (Invitrogen) to produce 

pNMN 003. To done into BCG, the plasmid will be converted into a shuttle plasmid by insertion 

of the mycobacterial Origin of replication. 



Results 

The size of the peR product obtained was as expected (774bp) (Figure 1). Work is in progress 

to verify the clone by sequencing. Results from this project were very encouraging and we 

anticipate that planned further work on the transformation of BeG and expression studies will 

be carried in a subsequent project. 

Figure 1: Various stages of assembly peR 

1 2 3 

--

Conclusion 

4 

., 
Lane 1:A. Hind III DNA marker 
Lane 2: First peR product 
Lane 3:Second peR product 
Lane 4:100 bp DNA marker 

~~._. 774 

Assembly peR is a very flexible technique which can facilitate the cloning of composite 

candidate molecules coded for by different genes obtained from different chromosomes or 

different organisms. 
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