


1100046062 
Perpust3kaz:n _

Universiti Malaysia Terengganu (UM I)

lillililllll 
1100046062 
Electrotransformation of Agrobacterium Tumefaciens with PSP 
AP-YF2 and pCambia 1301 constructs / Tan Kong Hooi. 

PERPUSTAKAAN 

KOL&J UNIVERSITI SAINS & TEKNOLOGI MALAYSIA
21030 KUALA TERENGGANU 

11100041:iU �� 

KAK MIUK 

P'i.RPUSTAMAH tWSTEM 

Lihat sebelah 



Perpustakaan 
Universiti Malaysia Terengganu (UMT) 

ELECTROTRANSFORMATION OF AGROBACTERIUM TUMEFAC!ENS WITH 

PSP'AP-VF2 AND PCAMBIA 1301 CONSTRUCTS 

By 

Tan Kong Hooi 

Research Report submitted in partial fulfillment of the 
requirements for the degree of 

Bachelor of Science (Biological Sciences) 

Department of Biological Sciences 
Faculty of Science and Technology 

KOLEJ UNlVERSITI SAINS DAN TEKNOLOGI MALAYSIA 
2006 



This project should be cited as: 

Tan, K. H. 2006. Electrotransformation of Agrobacterium tumefaciens with PSP' AP-VF2 
and pCAMBIA 1301 constructs. Undergraduate thesis, Bachelor of Science in 
Biological Sciences, Faculty of Science and Technology, Kolej Universiti Sains dan 
Teknologi Malaysia, Terengganu. 54p. 

No part of this project report may be produced by any mechanical, photographic, or 
electronic process, or in the form of phonographic recording, nor may it be stored in a 
retrieval system, transmitted, or otherwise copied for public or private use, without 

written permission from the author and the supervisor(s) of the project. 

1100046062



JABATAN SAINS BIOLOGI 

FAKULTI SAINS DAN TEKNOLOGI 

KIJSTEM KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 

PENGAKUAN DAN PENGESAHAN LAPORAN 

PROJEK PENYELIDIKAN I DAN II 

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk: 

Electrotransforrnation of Agrobacterium tumefaciens with PSP'AP-VF2 and pCAMBIA 1301 

constructs oleh Tan Kong Hooi, No Matrik UK7870 telah diperiksa dan semua pembetulan yang 

disarankan telah dilakukan. Laporan ini dikemukakan kepada Jabatan Sains Biologi sebagai 

memenuhi sebahagian daripada keperluan memperolehi ljazah Sarjana Muda Sains (Sains 

Biologi) Fakulti Sains dan Teknologi, Kolej Universiti Sains dan Teknologi Malaysia. 

Disahkan oleh: 

Nama: 

CopRasmi: 

DR
0

• CHA THV'if�lt'
Pensyarah

Jabatan Sains lliot�i 
Fakulli Sains 4an Teknelo�1 

Kolej Ui,iversiti S.ins 4an Tekneto11· 1Ma1�• 1 

(KUSTEM) 
21030 Kuala Tereng��-

(/�·�·BR: J\ZiZ· B�N AHMAD (Ph.O)
�� LECTURER 

Penyeh edua Dept of Biologic.al Sciences 

Nama: 
Fakulty of Science and Technology

University Collage of Science 
Cop Rasmi: and Technology Malaysia

21030 Kuala Terengganu .

. .. 1. ........ .... .......... . 
Ketua Jabatan Sains Biologi 

Nama: 

CopRasmi: 

PROF. MADYA DR. NAKISAH BT. MAT AMIN 
l(etua 

Jabatan Sains Biologi 
Fal<ulti Sains dan Taknologi 

Kolej Universiti Sains dan Teknologi Malaysia 
(l<USTEM) 

21030 Ku2!a Terer1gganu. 

Tarikh: .. J.j_s:/ � �-�· -�-

Tarikh: 

'1-(-s(ob 
Tarikh: .................... . 



ACKNOWLEDGEMENTS 

First and foremost, I would like to thank to Triple Gem which leading me to the 

brightness of life; I acquired the spiritual strength to complete this thesis. 

I would like to thank to all those who gave me the possibility to complete this project. 

It is a great pleasure to be able to put on record for my deep gratitude and appreciation 

to my respected supervisors, Dr. Cha Thye San and Dr. Aziz Ahmad. I have great 

support, guidance and patience from them and without their supervision, this project 

would not be able to complete in time. 

Besides that, I would like to thank my parents and my friend Phoon Siw Wai who had 

gave me great support and blessing throughout this project. 

I would like to say thanks to my course mates too, Willy Yee and Tan Lay Kirn who 

have help me so much during the project was running. I am really appreciated their 

guidance and helps. 

Last but not least, to all lab assistances, thanks for your cooperation and guidance. 

11 



TABLE OF CONTENTS 

ACKNOWLEDGEMENT 

LIST OF TABLES 

LIST OF FIGURES 

LIST OF ABBREVIATIONS 

LIST OF APPENDICES 

ABSTRACT 

ABSTRAK 

CHAPTER 1 INTRODUCTION 

1.1 Introduction 

1.2 Objectives 

CHAPTER 2 LITERATURE REVIEW 

2.1 

2.2 

Classification of Agrobacteria 

2.1.1 T-DNA and Virulence Genes

2.1.2 Mechanisme ofT-DNA Transfer from Agrobacterium 
into Plant Cell 

Introduction of The Agrobacterium-mediated Transformation 
Technique 

Page 

ll 

VI 

VII 

Vlll 

IX 

X 

XI 

l 

1 

2 

3 

3 

4 

6 

8 

2.2.1 Agrobacterium-mediated Transformation on Microalgae 9 

2.3 

2.4 

2.5 

2.6 

Fatty Acid Biosynthesis Pathway 

Polyunsaturated Fatty Acid (PUF A) 

2.4.l The Importance of PUFAs 

�-glucuronidase (GUS) 

PSP' AP-VF and pCAMBIA Constructs 

lll 

10 

1 1 

12 

l3 

15 



CHAPTER 3 MATERIALS & METHODS 18 

3.1 Source of Agrobacterium tumefaciens 18 

3.2 Chemical 18 

3.3 Enzymes 19 

3.4 Antibiotics 19 

3.5 Culture and Maintenance of Agrobacterium tumefaciens Strain 19 

LBA 4404 

3.6 Plasmid Transformation for Agrobacterium tumefaciens Strain 19 

LBA 4404 

3.6. l Extraction of pCAMBIA 1301 and PSP' AP-VF2 Plasmids 19 

from E. coli stock 

3.6.2 Preparation of Competent Agrobacterium tumefaciens 20 

Strain LBA4404 Cells 

3.6.3 Electroporation 21 

3.7 Extraction of Plasmid from Transformed 22 

Agrobacterium tumefaciens 

3.8 Screening for The Presence of PSP'AP-VF2 Construct in 22 
Transformed Agrobacterium tumefaciens by PCR 

CHAPTER 4 RESULTS 24 

4.1 Culture and Maintantenace of Agrobacterium tumefaciens 24 
Strain LBA 4404 

4.2 Extraction ofpCAMBIA 1301 and PSP'AP-VF2 Plasmids 24 
From E. coli Stock 

4.3 Electrotransformation of Agrobacterium tumefaciens LBA4404 27 
with PSP' AP-VF2 and pCAMBIA 1301 

4.4 ·Plasmid Extraction of Transformed Agrobacterium tumefaciens 27 

4.5 Screening for The Presence of PSP'AP-VF2 Construct 31 

in Transformed Agrobacterium tumefaciens by PCR

IV 



Perpustakaan 
Universiti Malaysia Terengganu (UMT) 

CHAPTER 5 DISCUSSION 

CHAPTER 6 CONCLUSION AND RECOMMENDATION 

REFFERENCES 

APPENDICES 

Appendix A Culturing Media 

Appendix B Solution and Buffers 

Appendix C pCAMBIA 1301 Vector Map 

Appendix D Genetic Map of an Octopine-type Ti Plasmid 

Appendix E Agarose Gel Percentage for Resolution of Linear DNA 

CURRICULUM VITAE 

V 

33 

37 

38 

45 

46 

50 

51 

52 

53 

54 



Tables 

4.1 

4.2 

4.3 

LIST OF TABLES 

The purity and quantity of extracted PSP' AP-VF2 
and pCAMBIA 1301 constructs from E.coli. 

The purity and quantity of extracted pCAMBIA 130 I 
constructs from transformed Agrobacterium tumefaciens 

The purity and quantity of extracted PSP' AP-VF2 
constructs from transformed Agrobacterium tumefaciens 

VI 

Page 

25 

30 

30 



LIST OF FIGURES 

Figure Page 

2.1 Biosynthesis pathway of auxin and cytokinin by enzymes encoded in 7 
the Agrobacterium tumefaciens T-DNA 

2.2 PSP' AP-VF2 Construct Map 16 

2.3 The biosynthesis pathway of fatty acids 17 

4.1 Agrobacterium tumefaciens strain LBA4404 was successfully 25 
cultured in LB medium with 1 Oµg/mL of Rimfapicin at 28°C 

4.2 Agarose gel (1.0%) electroporesis of the extracted plasmid from E. coli 26 

4.3 The YEM Kanamycin (50 µg/mL) plates for (a) pCAMBIA 1301 28 
transformed colonies and (b) PSP' AP-VF2 transrormed colonies 

4.4 The grid YEM Kanamycin (50 µg/mL) plates for (a) pCAMBIA 1301 28 
and (b) PSP' AP-VF2 transformed colonies from primary plates 

4.5 Agarose gel (1.0%) electroporesis of the extracted plasmid from 29 
transformed Agrobacterium tumefaciens 

4.6 Screening of PSP'AP-VF2 construct with PCR 32 

VII 



LIST OF ABBREVIATIONS 

oc degree celcius 

kb kilo base pair 

bp base pair 

mM milimolar 

mL milliliter 

µL micro liter 

rpm round per minute 

M molar 

OD optical density 

ddH20 double distilled water 

ng nanogram 

µg microgram 

Vlll 



LIST OF APPENDICES 

Appendix Page 

A.l LB Medium (Luna-Bertani Medium) 46 

A.2 YEM Medium 46 

A.3 YEM Rimfapicin or Kanamycin Medium 47 

A.4 YEM Rimfapicin or Kanamycin Agar Medium 47 

A.5 LB Ampicilin Agar Medium (Luna-Bertani Medium) 49 

A.6 SOC Medium 49 

B.l TAE Buffer 50 

C pCAMBIA 1301 Vector Map 51 

D Genetic Map of an Octopine-type Ti Plasmid 52 

E Agarose Gel Percentage for Resolution of Linear DNA 53 

lX 



ABSTRACT 

Agrobacterium-mediated transformation is an effective plant genetic transformation 

method. The application of such method on microalgae transformation is extremely 

rare. In this study, the PSP'AP-VF2 construct which carries the gene encoding for 

antisense cDNA palmitoyl ACP-thioesterase and pCAMBIA 130 l construct which 

carries the reporter GUS gene were transferred into Agrobacterium tumefaciens strain 

LBA4404. The PSP'AP-VF2 and pCAMBIA 1301 constructs were successfully 

extracted from E. coli stock with the purity of 2.00 and 1.80 respectively and the 

concentration was 1.308 µg/µL and 1.338 µg/µL respectively. The competent 

A. tumefaciens was successfully prepared and were electroporated with both

constructs at 2.2 kV. Both transformed A. tumefaciens samples showed five distinct 

bands in the plasmid extraction. The PSP' AP-VF2 transformed A. tumefaciens was 

further screened with PCR and the primers used were PTE-VFl and PTE-VR2. Three 

out of five PCR product samples showed the distinct bands. The results obtained from 

this study indicated that both constructs were successfully transferred into A. 

tumefaciens. The transformed A. tumefaciens will be used to transform Chlorella sp. 

in the future study. 
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Elektrotransformasi Agrobacterium tumefaciens dengan konstruk PSP' AP-VF2 

dan pCAMBIA 1301 

ABSTRAK 

Transformasi berpanduan Agrobacterium merupakan salah satu kaedah transformasi 

genetic tumbuhan yang berkesan. Aplikasi kaedah transformasi tersebut ke atas 

mikroalga masih jarang. Dalam kajian ini, konstruk PSP' AP-VF2 yang mempunyai 

gen antisen cDNA palmitoyl ACP-thioesterase dan pCAMBIA 1301 yang mempunyai 

GUS gen dimasukkan ke dalam A. tumefaciens dengan kaedah elektroporasi. Kedua

dua konstruk PSP' AP-VF2 dan pCAMBIA 1301 telah berjaya diekstrak daripada 

E. coli dengan ketulenan 1.80 dan 2.00 masing-masing, dan kepekatannya ialah 1.308

µg/µL dan l .338 µg/µL masing-masing. Sel elektrokompeten A. tumefaciens telah 

disediakan dengan berjaya dan seterusnys dielektroporasikan pada 2.2 kV dengan 

konstruk-konstruk tersebut. Dalam pengekstrakan plasmid, sampel-sampel daripada 

kedua-dua A. tumefaciens yang telah dielektroporasikan menunjukkan lima band yang 

jelas. Kehadiran konstruk PSP' AP-VF2 dalam A. tumefaciens telah dikesan dengan 

PCR, dan primer PTE-VFl dan PTE-VR2 telah digunakan. Tiga daripada lima sampel 

PCR product menunjukkan bands yang jelas. Keputusan yang diperoleh menunjukkan 

kedua-dua konstruk telah dimasukkan ke dalam A. tumefaciens. A. tumefaciens yang 

telah ditransformasi akan digunakan untuk transformasi Chlorella sp. dalam kajian 

masa depan. 
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