
PUMS99:1 
UNIVERSITI MALAYSIA SABAH 

. BORANG PENGESAHAN STATUS TESIS@ 

JUDUL: /=UNCrI IS OLATION A-/VD SC REtNINtt FOR POT£NTIAL 

INHI/3/TDAS AG4IN&T I'IIE TWo-COM )J€1J7 rYg7tff AN£) 
. INE Ti '/III)'}' . C;lN '/f.rt 1/ T/NDf.{YCf;7ES" 

Tjuah: ~A/<.JANAH(}IJA 3/1 /)./ DFN6AfJ t.fPU;:r/~N(AloTt/<NOl061} 

SF"SI PENGAJIAN: H f I JoO;) - Ap/?/1. .J D65. 

Saya \fUN SU CHllJN · 
I (HURUF BESAR) 
1 mcnga·~'U mcmbeDarkan tcsis ~). ini·d.isimpID di Perpustaban Uni\'ccsili 
I Malaysia Sabah deng'cm syarat-syuat k:cgunun scperti berii..-ut 

I . 
l. Tcsis adalah babnilik Univc:rsiti Mala~i.a Sabah. 
2. ~crpustakaan Univcrsiti Malaysia Sablb dibenan:an mcmbuat salinan untuk tujuan pengajian sabaja. 
3. Pcrpustakaan dibcnarbn membuat szlinan tcsis ini scbagai bahan pcrtukaran antara institusi peogajian 

tinggi. 
4. "Sila tandakan ( I ) 

D SULIT 

D TERHAD 

o TIDAK TERHAD 

---. ....., ~e.. 

(TAN GAN PENUUS) 

Alamat Tctap: /lS't ~()&/ tL Dk S , 
CI?G- {AJAR 1, THN t=AJ"M 1 

f/##GG-A7A'-, 88'1f..sr> J<tJVj 
)(INAEJJ Lt) / S4PI4H. 
L-arikh: 31 f () 3./ /) 5 

• 

C::A TAT AI"I·: .. Potong yang tidal< bcrkcna.at1 . 

(Mcngandungi maklurnat yang berd;ujah keselamatan atau 

kepcnti!lgan Malaysia scperti yang tetm3ktub di dalam 
AKTA:RAlISlA RASMI 1972) 

(Mengandungi maldumat TERHAD yang tclah ditentuhn 
otch organisasilbadan di maoa penyclidi\::an dijalankan) 

Disahkan oleh 

(TA~1)ATANGAN PUSTAKA WA~') 

PRoP. /10 co y CH~I< ~ 
Nama Penyclia 

Tarikh: 3. Jj03/0!) 
-------------------

•• Iika Icsis ini SULIT atau TERHAD, sila Jampirkan sural daripada pihak ~kua..c;a/organisasi 

hericcn3.l1'l dengan mcnyatakan sekali schab dan tcmpoh Ic:sis ini pcrlu dikdashn 5Cbagai SULIT 
danTERHAD. 

@ Tesis dimaksudkAn 5cbagli tesis bagi Iju...ah Doktor Falsa!ah dan Sarjana socara pcnyelidil:an. at3u 
discrtasi bag; pcngajilUl sc<:ar.I k~tja kursus dan pcnyclidikan. alau Laporan Projck Slljana Muda 
(LPSM). 



11 

4000006622 

SERINE/THREONINE PROTEIN KINASE 

TN ACTINOMYCETES 

VUNSUCHIUN 

THIS DISERTATION IS SUBMITED TO FULFILL THE PARTIAL 

REQUIREMENT TO OBTAIN THE DEGREE OF BACHELOR 

OF SCIENCE WITH HONOURS 
- ~~ ....... 
/1 , .. 'l ~ . • , 

BIOTECHNOLOGY 

SCHOOL OF SCIENCE AND TECHNOLOGY 

UNIVERSITI MALAYSIA SABAH 

PERPUSTAKAAN UMS March 2005 

IIII III~IIIIIIIII~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
1400006622 



11\ 

DE CLARA TION 

[ affirm that this paper is of my own effort, except for materials referred to as cited in 

the reference section. 

25 March 2005 

VUNSUCHIUN 

HS 2002-3137 



IV 

APPROVAL BY THE EXAMINERS 

Signature 

1. Supervisor 

(Prof Dr. Ho Coy Choke) 

2. Examiner 1 

(Dr. Zaleha Abdul Aziz) 

\ 

3. Examiner 2 

(Dr. Jualang Azlan bin Gansau) 

4. Dean of School of and Technology 

(Prof Madya. Dr. Amran bin. Ahmed) 



v 

ACKNOWLEDGEMENT 

It cannot be denied that this thesis for the project II (SY 3233) needs a lot 

confidence, hard work and also commitment continuously. The success of the 

production of this thesis is the combination results from support as well as 

cooperation or collaboration that's been given in various forms by several of party. So 

that's why here I want to greet thankful to all the parties that's been so supportive 

directly or indirectly. Besides than that, I also want to apologize for the mistakes 

that's been done during the research. 

First of all, I want to say a thousand thankful to my honored supervisor, Prof. 

Ho Coy Choke that's gave me a lots of supports, encouragement, guidelines, 

leadership and motivated advices along my thesis research. A million thank you as 

well given to Prof. Dr. Perumal, Dr. Zaleha Abdul Aziz, Dr. Lee Ping Chin and Dr. 

JuaJang Azlan bin Gansau for their initiative advices and catalyzing supports. Besides 

than that, I also want to say thanks a lot to Cik Rokiah as the Tissue and Cell Culture 

lab's assistant and also Cik Radizah as the animal physiology lab' s assistant that gave 

a lot of cooperation along this research was done. 

Furthermore, I want to say a thousand sincerely thank you to the postgraduate 

students and they are Foo Sek Hin, Ho Wei Loon, Simon Ong Si Mon, Puah Seok 

Hwa and Hew Chaw Sen and also to all my course mates that's also doing their 

project under Prof. Ho's supervision. They are such as Bernard Tzing Ziang Vui , 

Chan Khai Wai, Mak Ken Hing, Teh Soo Chin, Jessica Peter, Jennifer Roland, 

Celistha, Tong Mei Ling, Ngao Wee Chen, Lim Siok Har, Yahya bin 1alal and the 

others students that have been so supportive, cooperating, helpful and always gave 

actuation as well as encouragement. 

A million thanks and appreciation also wanted to be given to my both parents 

that are my mother and father that's always gave me moral supports and also 

encouragement in the making of this thesis. 



VI 

ABSTRACT 

The aim of this research study was to isolate different strains of fungi and 

conduct a screening test by the fungi extract (secondary metabolites) against the two

component system and ser/thI protein kinase which can be applied in treating disease 

such as tuberculosis (TB) disease. A total 12 soil samples were collected from 

different sites of Danum Valley tropical rainforest, Lahad Datu under identified 

diterocarps trees. A total of 36 strains of fungi had been isolated by using the Potato 

Dextrose Agar (PDA) media (Booth, 1971 ; Johnston & Booth, 1983) with 

chloramphenicol and sodium chloride at pH 6.7 and pH 4.4. ChJoramphenicol is a 

type of antibiotic which inhjbit the growth of the unwanted bacteria. All the fungi 

cultures showed well and good growth on the PDA media which supplemented with 

rich required nutrients. The sufficient nutrients provide enough required energy and 

raw material source for its growth as well as its cell proliferation. The fungal cultures 

were then purified on the same media without chloramphenicol and also sodium 

chloride (NaCl). The morphology of the cultures were analyzed, observed and 

recorded. The morphology that was mentioned was such as the fungi ' s aerial mycelia, 

substrate mycelia and their extracellular pigment colour. Fermentation with aerobic 

condition was carried out after the fungi were inoculated on the PDA slant agar media 

and the silica gel stock for stock storage usage. The fungal colonies were inoculated 

onto the lOml fermentation media inside the 125ml conical flask. This process was 

carried out for 120 hours (5 days) at 2SoC on the shaker incubator machine that's 

rotated at 220 r.p.m. Cell harvesting was carried out after the period with the lOml of 

acetone for the cell lysis. The fungi extracts were then poured inside McCartney 

Bottle. The acetone extracts were then tested against the Two-Component System 

(PhoP/PhoR) in Msmegmatis H8000 and Ser/Thr Protein Kinase (AfsKlAfsR) in 

S.griseus HlOOOO. A total of 4 extracts showed as potential inhibitors against the 

PhoP/PhoR pathway in Msmegmatis (mc1255) strain H8000. The 4 extracts with 

strain number H9984, H9989, H9990 and H9995 showedinhjbition zone surround the 

paper discs on 100llM MgS04.7H20 plate where the growth of the Msmegmatis was 

inhibited and not on the ImM plate where none of the Msmegmatis growth was 
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inhibited by the extracts for both of the screening test which been conducted. A total 

of 5 extracts (H9386, H9387, H9407, H9409 and H9986) that showed activity on the 

1.5% D(+)Glucose plate where inhibition zone seems to be appeared surround the 

paper discs which been soaked with the 5 extracts above but not on the 1.5% D

Mannitol plate. These 5 extracts expected to inhibit either only the sporulation or the 

entire growth of the S.griseus strain HlOOOO where none of the microscopic 

observation was been carried out to determine for the potential inhibitor among the 5 

extracts. 
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CHAPTER 1 

INTRODUCTION 

1.1 Fungi 

Fungi are plant-like organisms that lack with chlorophyll organelle. Fungi are one of 

the five kingdoms of life. Many of the fungi are good as well as useful (e.g. edible 

mushrooms) while some of them causing problems (e.g. fungi that can injure other 

plants and people). There are over 100,000 species of fungi . Fungi usually absorbed 

their food from others; this was because that it doesn ' t have any chlorophyll pigment. 

They as well didn't use the light to make their own food and them also able to live in 

many of the damp and dark places. 

Fungi are a group of organisms and micro-organisms that are classified within 

their own kingdom that is the fungal kingdom where they are neither plant nor 

animal. Fungi draw their nutrition from decaying organic matter, living plants and 

even animals. They do not photosynthesize as they totally lack with the green 

pigment chlorophyll it is present in many of the green plants. Many of the fungi play 

an important role in the natural cycle as decomposers it helps to return the nutrients to 

the soil back, they are not all destructive. Fungi are even used for medical purposes, 

such as species within the penicillium genus which provide antibiotics, e.g. penicillin. 
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Figure 1.1(a) Penicillium notatum is a species of fungus that was used as the original 

source of the antibiotic penicillin. 

GORGONZOLA 

Figure 1.1(b) Species within the genus Penicillium produce flavors for blue and 

white cheeses, such as Gorgonzola. 

1.2 Signal Transduction 

1.2.1 Signal transduction and the two-component regulatory systems. 

Two-component systems (TeS) and eukaryotic-like SerlThr protein kinases comprise 

major components of the signal transduction machinery of Mycobacterium 

tuberculosis (Tyagi and Sharma, 2004).One of the best understood systems among 
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the signal transduction protein is the DevR-DevS two-component system (Tyagi and 

Sharma, 2004). 

Most all of the bacteria regulate cell metabolism m response to its wide 

variety of environmental fluctuations, these includes; 

a) Temperatures changes. 

b) Changes in pH. 

c) Oxygen availability. 

d) Changes in availability nutrients. 

e) Changes in number of cells presents. 

So, that ' s why there' s must be a mechanisms by which the bacteria receive 

signals from the environment and then transmitted them to specific target to be 

regulated. However, in many cases the external signals is not transmitted directly to 

the regulatory protein. Instead, a signal is first detected by a sensor and transmitted in 

a changed form to the rest of the regulatory machinery. This process is called "Signal 

Transduction" (Madigan and Martinko, 2003). 
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1.2.2 Sensor kinases and response regulators. 

The two-component system is the regulatory systems which cells sense and 

respond to the environmental signals. These two-component systems include two 

different proteins; 

a) Sensor protein (located in the cell membrane). 

b) Response regulator protein (Madigan and Martinko, 2003). 

Sensor protein has a kinase activity and referred to as a sensor kinase. Kinase 

is an enzyme that phophoryJates compounds. The mechanism of the two-component 

signal transduction system is showed as figure below;-

Histidine 
Protein 
KInase 
(HPK) 

[ 
Response 
Regulator 
(RR) 
Protein 

RR-P 
Protein 
Controls 
Transcription 

HPK 

HPK 
Oephosphorylated 

DNA 

Figure 1.2.2 Typical two-component signal transduction system (Barrett and Hoch, 

1998). 
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