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I S - we e k  o i l  p a l m  me s o c a rp a s  t e mp l a t e . T h e  c DNA 

insert s were detected from agarose gel analy s i s  and 

ranged i n  l engt h f rom 1 3 0  t o  1 3 0 0  b a s e  p a i r s . Th i s  

l ibrary wa s s c reened with a synthet i c  ACP probe . O f  

the 2 , 0 0 0  c l ones sc reened us ing c o l ony hybridi s at ion 
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Southern hybridisat ion analys i s  us ing a synthet i c  ACP 

DNA probe . Two phagemid s amp l e s  gave pos i t ive s i gn a l  

and were arbitrari ly named pOP -MA7 9 and pOP -MA9 4 . The 

l ength of insert cDNA in both phagemids was 3 3 8  base s . 

DNA s e qu e n c i ng o f  t he s e  i n s e rt c DNA wa s p e r f ormed 

u s i ng t he p o s i t ive s i ng l e  s t rand DNA a s  t emp l a t e . 

Cro s s  hybr i d i s at ion , Northern b l ot analys i s  and DNA 

sequenc ing have revealed that both putat ive ACP c lone s 

are the same gene . Comparison of the DNA sequence s  of 

pOP - MA7 9 and pOP - MA94 wi th the sequence o f  ACP gene s 

f rom other p l ant s was carried out us ing the Microgenie 

Sequence Analys i s  Program . The degree of s im i l ar i ty 

between t h i s  putat ive o i l  palm ACP c l one and s p i nach 
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d i  d a l am k e dua - dua k l o n A C P  put a t i f  b e r s a i z  3 3 8  

p a s a n g a n  b e s . P e njuj uk a n  D N A  d i l a kuk a n  d e n g a n  

menggunakan DNA bebe nang tungg a l  p o s i t i f  s eb a g a i  

t emp l a t . Penghibr i dan s i l ang , anal i s i s  Northe rn dan 

p e n j uj uk a n  DNA membukt i kan bahawa k e dua - dua k l on 

put a t i f  t e r s e but m e rup a k a n  k l o n y a n g  s a rn a . 

Perbandingan di antara klon ACP putat i f  dengan gen - gen 

ACP d a r i p ada tumbuhan l a i n  d i l akukan menggun a k a n  

Program Ana l i s i s  Jujukan Mierogenie . Darj ah persamaan 

di antara k l on ACP put a t i f  dan gen ACP - I  bayam pada 

p e r i n g k a t  nuk l e o t i d a a d a l a h 5 0 %  s e m e n t a r a  p a d a  

peringkat asid amino adalah 2 2 % . 

x v i i i  



CHAPTER 1 

INTRODUCTION 

Vegetable oil  product ion i s  an import ant sector 

o f  modern agri cul ture . The wor l d  total product i on of 

vege t ab l e  o i l  i n  1 9 9 1  was 54 m i l l i on me t r i c  t onne s 

( MT ) , with a market value o f  3 9  b i l l i on us dol l ars . 

The major o i l  crops cont ribut i ng to this  output are 

o i l  palm , soyabean , rapeseed and sun f l ower ( PORLA , 

1 9 9 3 ) . The importance o f  b i o t e c hno l ogy i n  the h i gh 

world o i l  output is undeniable . As an example , in 1 9 8 7  

up to 2 . 6  b i l l ion us dol l ars o f  the annual return has 

b e e n  c o n t r i b u t e d  t o  a d v a n c e s  i n  a g r i c u l t u r a l  

biotechnology ( Holbrook and Scowcroft , 1 9 8 8 ) . 

Edibl e and indus trial vegetable oi l s  can thus be 

exp l o i te d  t hrough the use  of biotechnology . Perhaps 

o n e  o f  t h e m a j o r a r e a s  o f  a p p l i c a t i o n s  o f  

biotechnology i s  in the mod i f i c at ion o f  o i l seeds f o r  

spec i f i c market use. This area woul d  involve s tudie s 

in seed triacylglycerol synthe s i s  and compartmentat ion 

( Ho l brook and S c rowc ro f t , 1 9 8 8 ) . Such s tudi e s  w i l l  

f a c i l i t a t e  e f f o r t s t o  mo d i f y t h e f a t t y a c i d  

composit ion of  plant l ipids . There fore , there i s  

1 
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sub s t an t i a l  int e r e s t  i n  t h e  u nderstanding of t he 

b i o c h e m i s t r y o f  t h e s yn t h e s i s  o f  o i l  a n d  t h e  

regulat ion o f  it s compo s i t ion . 

T h e  o i l s  t h a t  a r e  f o u n d  

l a r g e l y  o f  m i x t u r e s o f  

i n  p l a n t s c o n s i s t  

t r i a c y l g l y c e r o l s . 

T r i acyl g l yc e ro l s  d i f f e r  a c c o r d i n g  t o  t he typ e  and 

p l acement o f  t he i r  t hree f atty ac i d  res idues  within 

t h e g l y c e r y l  b a c k b o n e  o f  t h e  m o l e c u l e . C h a i n  

e longat ion o f  fatty ac ids i s  a f f e c t ed by a s e r i e s  o f  

C2 condensat i on f rom mal onyl CoA . Thi s reac t i on i s  

c a t a l y s e d  b y  a f a t t y  a c i d  s y n t h a s e  c o mp l e x 

c o n s i s t i ng o f  mal onyl - CoA - AC P  t ra n s a c y l a s e , g

ketoacyl -ACP synthase , g - ketoacyl -ACP reductase , g

hydroxyacyl - ACP - dehydr a s e , enoy l - ACP reduc t a s e  and 

palmitoyl thioesterase . 

One o f  the prote ins involved in t he f at ty ac i d  

synt has e  i s  a n  acyl carrier prot e in (AC P ) . The l ong 

f l exible phosphopantethe ine chain o f  ACP trans fers the 

s ub s t ra t e s  between t he var i ous c a t a lyt i c  s i t e s  o f  

f a t t y a c i d  s yn t h a s e  c o mp l e x . T h e r e f o r e , i t  i s  

important a s  a cofactor in fatty a c i d  synthe s i s . I n  

the assembly o f  C1 6  and C1 8  f at ty acids , ACP serves to 
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the next whi l e  pre serving the high energy or act ivated 

state inherent in a thioester bond . For examp l e  it 

carries the acyl chain for g- ketoacyl -ACP synthase I 

which i s  involved in synthe s i z ing f atty acids up t o  

C 16 a n d  g - k e t o a c y l  A C P s y n t h a s e  I I  w h i c h  i s  

responsible for the convers ion of  C1 6  and C1S . 

The o i l  palm , E l ae i s  quineens i s , i s  one o f  the 

mos t  import ant edible o i l s  and f a t s  producer in t he 

world . By the yea r  2 0 0 0 , palm o i l  i s  l ikely t o  mee t  

about 2 1 %  o f  world demand ( Mielke , 1 9 9 3 ) . Palm o i l  i s  

ma inly made up o f  3 9 % o l e i c  a c i d  and 4 4 %  palmi t i c  

acid and has an iodine value ( IV) o f  5 6 . A report by a 

Task Force s e t  up by Palm O i l  Re s earch I ns t i tu t e  o f  

M a l ays i a  ( PO R I M )  t o  s t udy v a r i ou s  a sp e c t s  o f  o i l  

composit ion in o i l  palm recommended the product i on of  

p a l m  o i l  w i t h  a n  I V  of  mo r e  t ha n  7 2  and h av i ng a n  

o l e i c  a c i d  c o n t e n t  o f  mo r e  t ha n  6 0 %  and t h a t  o f  

palmi t i c  acid l e s s  than 2 5 % . I t  i s  envisaged that such 

an o i l  w i l l  f a c i l i t a t e  p a l m  o i l ' s  e n t ry i n t o  t he 

l i qu i d  o i l  m a r k e t  a s  we l l  a s  p r ov i d i ng o l e i c  a c i d  

feedstock for the oleochemical industry .  

I n  an a t t emp t  t o  a l t e r  the c ompo s i t i on o f  o i l  

palm t o  meet  the above speci f icat ions , a s trategy 
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focuss ing on the enzymes control l ing the synthes i s  of 

o l e i c  a c i d  in the o i l  palm i s  emp loyed . For examp l e , 

the palmi tate can be diverted t o  form o l e ate in t he 

pathway by chain elongat ion followed by desaturat ion . 

Thu s , unde r s t anding t he ro l e  o f  ACP i n  f a t ty 

a c i d  synt he s i s  i s  rel evant in e f f ort s t o  mod i fy t he 

o i l  p a l m  l i p i d  c omp o s i t i o n . T h e r e  i s  a s  y e t  n o  

pub l i shed report o n  the suc c e s s ful i so l a t ion o f  ACP 

gene f rom o i l  palm a l t hough report on i t s  i so l a t ion 

f rom other plant s such as barley , spinach and rapeseed 

have been publ i shed . Thi s  study on screening of ACP 

gene o f  o i l  palm u s i ng a synthet ic  DNA probe i s  t hus 

the f irst step towards the isolat ion of  ACP gene f rom 

o i l  palm . 

The object ives of  this study , are : 

1 )  To const ruct a cDNA l ibrary f rom the 

mesocarp RNA of o i l  palm 

Elae i s  guineen s i s , 

2 )  To screen this l ibrary for the putat ive 

ACP clones us ing a synthe t i c  DNA probe , 

3 )  Sequencing of  putat ive ACP clone s and 

4 )  Analys i s  of nuc leot ide and predicted 

amino acid sequences . 



CHAPTER 2 

LITERATURE REVIEW 

The Importance o f  Lipids 

L ip ids are a he t e rogenous c l a s s  o f  c ompounds 

w h i c h  i s  s o l u b l e  i n  o r g a n i c  s o l v e n t s s u c h  a s  

chlorof orm but not i n  wat e r  o r  p o l a r  s o lvent s . The 

m ajo r c l a s s e s  o f  l i p i d s  a r e  f a t t y a c i d s , 

triacylglycerol s ,  glycerophosphol ipids , sphingol ip ids 

and cholesterol . 

P l ant l ip ids are pre s ent in the f ru i t  or  s e eds 

a s  f a t s or o i l s . F a t s and o i l s  d i f f e r  i n  t ha t  t he 

f o rmer are sol id whi l e  t he l at e r  are l iqui d  at  room 

t e mp e ra t u r e . F i e l d  c r o p s  s u c h  a s  p e a nu t s ,  f l a x , 

rapeseed , sunflowe r ,  and palm contained approximately 

45 % o f  the seed we ight as oil ( Sl abas and Fawce t t , 

1 9 92 )  . 

Plant o i l  i s  current ly commercially produced in 

excess of 60 mi l l ion me t r i c  tons annual ly ( Ba t t ey e t  

a l . ,  1 9 8 9 ) .  I t  i s  used for human consumpt ion a s  we l l  

in the manufacturing industries , part icularly for the 
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