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REVIEW I+'APER 

N AI-Khalifah, A AI-Swailern and D Alani 

Some Efforts of Saudi Arabia in 
Biotechnology 

Abstract: With the advancement of science in different 
the of have 

based on its use. Saudi Arabia, as one of the {If''',IP,nnl 

countries is using some biotechnological applications in 
agriculture, environment and ""j'r(,.,'hp 

In Saudi biotechnology has been used both in 

research and commercial applications. This paper 

illustrates the efforts made for research in 
such as in tissue DNA studies in plants and 

desulfurization of oil. It also shows some of the industrial 
applications of biotechnology that are suitable for Saudi 

Arabia and the Gulf area. It also shows the efforts 
made to transfer the basic of biotechnology 
and the that have commercial returns, 

Introduction 

Biotechnology is a tool in the 
of for use to promote many 

of biological It is a resultant a group 
science fields; it is partly biochemistry as it deals 

with promoters and inhibitors, microbiology as 
are widely used as tools 

transformation, and molecular biology as 
are most common tools of 

biotechnology. 
Saudi as a developing country has 

endeavored to benefit from biotechnology. 
Biotechnology in agriculture IS becoming 

impoltant in the process 
Because of the role of 

private sector in biotechnology, this new 
technology brings with it important and complex 
intellectual property issues. 

Nasser Al-Khalifah, Abdulaziz Al-Swailem and Daham Alani 
King Abdulaziz Cityfor Science and J(~('nn,(!Jn 
Po. Box Riyadh 11442 
Kingdom a/Saudi Arabia 
Tel.' 1 481 3306 

"-:!J~I 4-!;Jt-J1 ~I ~ "-:!~I ,;,L-"Li.:i.Ji ~ J~ "";:'y;. 


i'WI ",L.o.J J r-J.;",...H }.>,jiUI.>+" • ~I J""'>L-" 


":;"J"":;, ~I..:;..L;U:;JI J~ ~I~I t:'~l 


, ~ I"~ JL"..,JI ~4J~ wJ"":;j wL;U:;J1 • .:......::..~ 

.; 4.....o,;-iJ1 u~ rl ~l:J1 .j,.J1 ,-,,=\5 ~J~I ~~I ~I" 
.)1 uW,)lL; ~I , , <":'1.;jJl lr> JS .; ..::..L;U:;JI • .:.... 

~~1~ ..::..L;U:;JI .~ ~I 

.; UJ~I J~I ...... I.;.JI • .:.... ,-"",~. 

<..:.1.;'; ~ lr> 1.-4 ~~I ..:;..L;U:;JI..:;..)'b... .bLt.:J1 

LoS: . bi;J1 ..:;..l.i....ly ~ DNA ~I.;~I ••UI t:' ,J-oWJI" 

are many within 
most plant biotechnology programs, such as 
molecular biology of 

and plant transformation and 
In most cases objective 

research in plant biotechnology is the improvement 
U'''vUOI'' and insect resistance, the improvements in 

and 
and 

some 
towards producing plants 
some common fruit problems such as browning, or 
to analyze gene expression events 
ripening in order to improve fruit quality. 

Many countries conduct to help in 
conservation natural resources, crop production 
and protection, animal production and protection, 
post quality and use, human nutrition, and 

systems. (Department of Economic 
Studies, 1998). In the context Saudi 
developing country with vast arid 
and abundant resources, there is more 
justification to make use of this technology to 
enhance oil recovery and to environmental 
pollution. biotechnological techniques 
have been to remove sulfur from fossil fuels 
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biocatalytic desulfurization In addition 
also applied to help m 

cleaning up the environment. 
Research centers have started research to 

diagnose local commonly 
to the 

research centers have 
to produce certain bio-products 

Other companies 
support this biotechnology movement by producing 
the oligonucleotides and enzymes. 

Since biotechnology in the country is in 
the 

techniques 
plasmonresonance and methods. 

The Current Situation in Saudi Arabia 

In where plants and are 
facing and environmental 
biotechnology is a good tool to solve such 
The crops of sllch as date palm, 
wheat and vegetables, are facing many problems 
related to their productivity and quality, e.g., 
that are affecting palms such as red weevil 
(Rhynchophorus are 
thousands of trees, especially io the 
Province. Arabia is one of 

in date palm production. Out of 13 million 
date palm trees grown in different areas of the 

than 77% are considered to 
an area of 

and 589,000 tons of 
(USDA 1990). The production is distributed among 
more than 400 cultivars including 50-60 
commercially importHnt cultivars. Most plant tissue 
culture activities are towards the date palm 
(Table 1). culture was first 
1982 at University Date Palm 
Center. Since then public and private labs and 
research have increased to reach more than 
6 public and 5 labs authorized the 
Ministry and funded by Saudi 
Arabian Agricultural Bank. Over 17 
have submitted to 
as commercial 
1999) Other 
are developing some cultivars, e.g., 

f1t-"""''''Ui/!. A AI-Swailem and D A/ani 

ones (Abu EI-Nil Some crops are 
also attention in terms of in vitro 

University, 
by Abdulaziz City 
(KACST) to study potato 

and production pathogen-free potato 
clones via tissue culture. also has funded 
many projects related to biotechnological 
applications (Tables 2, 3 and (AI-Khalifah and 
Alani, 1 The activity plant 
biotechnology and application 
been the of palm that started 
1982 in Faisal University-AI-Hofuf. In 1986 

Date Palm Research developed a 
for somatic embryogenesis in 1 

protocol was The 
is highly recommended to eliminate 
which are unwanted in the date palm 
business. Plant biotechnology at started 
with establishment of a culture in 
1996. The Program has included 

important cultivars of date palm 
RAPD 

are under tips and 
primordia from two to three year old offshoots have 
been used as explants. and media 
supplemented with and NAA in 
different combination were for the 

of callus and callus. 

cultivars through RAPD analysis is also in 
progress. Out 140 RAPD (Operon) 
initially screened reproducible polymorphic 
DNA amplification, through 42 primers were 

for DNA 42 
are now applied and 
assessment of diversity among the different 
cultivars of date palm. This assessment can be used 
as a data base further research on date palm 

Scientific Meetings and Conferences in 
Biotechnology 

KACST, in cooperation with other institutions, 
has or participated in many scientific 

III field. In November, 1984, the 
Saudi Society for the 

Arab Gulf on and 
microbiology in collaboration with the Arab 

Bureau of Education for Gulf States. This was 
followed by two conferences in 1987. In April 1 
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Table 1. Institusions in Arabia Working on Research and Applications of Plant Tissue Culture 

Institution 

National Agricultural 
Research 

Riyadh. 

Culture 
Environmental 
Institute, KACST, 
Riyadh. 

Private Companies 
American Plant 

KACST& 
King Faisal Univ. 

KACST& 
Saud Univ. 

KACST& 
Saud 

KACST& 
King Saud Univ. 

Ministry of 

Cooperation 

Revenue 

1992 

1994 

1997 

1989 

1997 

1992 

of tissue culture 
protocols (Salvadora persica), 
date palm, pomegranate, potato, 

• Training and research 
• Development of tissue culture 

arak (Salvadora persica), 
pomegranate, potato, and 

• Production of active ...~."VV, 
tissue culture. 

• Serological typing of potato 
using ELISA. 

• of a tissue 

• Induction of drought/salt 

protocol 

wheat 

• of tissue culture protocols 
for date palm and salt tolerant plants 

• Development of2 tissue 
protocols for date palm. 

• trials of tissue culture date palms. 

• development 
• Micropropagation of palm. 
• Commercial production. 
• of micropropagated palms to 

Source: (1997), and by N. AI-Khalifah (KACST, 1999) 
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Program Related to BiotechnologyTable 2. Annual 

Title Status 

Induced Genetic Mutation in Wheat Diethyl Sulfate. KSU 168.000 Finished I 

Potato Diseases and Production of P."!h"",,,,,,_ 

Culture in Saudi Arabia. 
Potato Clones Via Tissue 

KSU 883.375 

Genetic 
i Children. 

Studies of Selected Diseases in Saudi 
KFSHRC 479.000 

Induction and Selection of Salt and 
Plant Tissue Culture. 

Tolerant Lines of Wheat by 
KSUG 625.000 

Studying the Productivity of Native Chickens and the Possibilities of their 
Genetic in the of Saudi Arabia. 

KFUH 810.160 

Molecular Basis of Inherited Neurological Diseases in Saudi Arabia. 

Epidemiological Study of Deafness in Childhood in Saudi Arabia. 

Purification and Characterization of Prokallikrein and Kallikrein from 
Camel Pancreas. 

Biotechnological Production of Biologically Active Metabolites Plant 

KFHNG 789.000 I OngOing' 

1.482.000 

KKMA 844.700 Finished 

Cell Culture Techniques. 

of Recombinant DNA Technology in Medicine - On the Look 
for Genetic Markers for Non-Communicable Diseases. 

KSU 720.720 

2.130.760KSU 

I Surveillance of Antibiotic-Resistant Bacteria in M.O.H MHELT 1.008.600 

as a Tool to IdentifY some Economical KFUH 1.867.000 

! Recombinant DNA Probes and ....'''''m.PrC Chain Reaction for Detection of 
Brucella Infection in Humans. 

KFSHRC 759.500 

Phytochemical and Biological Evaluation of Saudi Plants. KSU 2.766.336 Finished 

of Human Haemoglobins and 
Peninsula Studies at Genetic and Molecular Levels. 

in Arabian 
KSU 6.473.900 

Utilization of Saudi Dates and their By-Products in Biosynthesis of 
: Antibiotics. 

KSU 704.450 

Genetic 
Date Palm Dactyli/era L.) Cultivars in Saudi Arabia. 
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Table 3. Limited Grants Projects to Biotechnology 

I Title Institution 

Patterns of Susceptibility or Resistance of Local Clinical Isolates to Commonly 
KSU 80.000

• Used Antibiotics Correlation with Antibiotics Consumption with Mech. 

Routine Use of Prophylactic Antibiotics in Cesarean A Multi Center 
72.766

Double-Bond Placebo-Controlled Randomized Clinical 

Residues Diethylstilbesterol and Antibiotics in Meat and 

I Screening and Identification Resistant in Multi-Drug 
KFU-H 184.900I Gram-Negative Bacteria Isolated from Riyadh Area. 

Table 4. Annual Program Newly Submitted Related to Biotechnology 

Title Institution I 

Imaging I3cell mass with radiohalogenated synthetic 981.000 
somatostatin non-peptide agonist. 

• Identification of MHC class I and II alleles by sequence typing in 
Saudi Arabia. 

1.900 

a workshop on utilizing 
energy of (organic waste) in the Arab 

in collaboration with the Federation of 
Arab Scientific Councils. In 
1987 sponsored the National Seminar on 
Genetic and Biotechnology in 

and King Saud 
University in ended with many 
recommendations for and employing 
biotechnology applications in the }(jngdom. Based 
on these recommendations the National 

Biotechnology was 
workshops and the 

and 

were published by KACST in t'TOiCeE~aHlg 
and 28 In March 1990, King 

Saud University (KSU), in collaboration with 
on DNA 
in Human 

KACST asby 

In October 1993 and 
the Symposium on Medical 

Genetics in the of Middle Eastern 
Populations. Following that, the Symposium on 

Disorders Populations, which 
infonnation, 

Gulf Symposium on 
were sponsored by and V'F;UU'L~'U 

KSU in November 1 Since 1993 KACST, in 
collaboration with the Petroleum 

an annual lecture 
Membrane 

of carried 

on 
Separation, 

out at 
}(jng Faisal 

University organized three great symposiums on 
palm (March 1 March 1986 anddate 

1993) where extensive research work on 
date in vitro culture was and 
included in the three such activities. 
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National Committee on Genetic Engineering and 
Biotechnology 

The National Committee on Engineering 
and Biotechnology was initiated in 1 and 

1999. The committee of 
seven members different governmental 
organizations and specializations. aCtivities 
have monthly lectures 

and building a 
about 

equipment 
related to biotechnology. committee is the 
national focal point of bio-safety. It participates 
and communicates with the international 
biodiversity bioethics 

Future Anticipations 

The unlimited demands on biotechnology make 
every country look for means of adopting some of 
its applications. Because it is costly of a 

there are limitations 
In 

reducing water and pollutants and 
to the stressful conditions of Saudi 

Arabia. production in terms of quantity and 
quality is limited heat, drought, salt 

need to be 
such conditions. Resistance to 

and weeds can be 
production and can be 
implementing preventive measures 
livestock improving diagnostic tests 
improving biocontrol organisms used against 

and Farm products can be 
best marketability by 

llta.l1vlU~ non-food uses and 
for surplus products. Finally, biosafety, 
systems and other benefits biotechnology are also 

is working on a 
for science and 

is included in this plan. 
specialists in this is working on 
part the It will cover appropriate 
technologies the Kingdom, such as plant 

gene therapy, oil 

-f\nmu,'J/1 A Al-Swailem and D A/ani 

Solving Some Environmental Problems 

Arabia has major with petroleum 

waxes 
a risk 

of environmental pollution. Biodisposal, also 
known as landfarming, an 

example of 
techniques to solve 

problems (Alani, 1992). 
application uses aerobic 

microorganisms to biodegrade the oily waste 
in the upper dioxide and 
water. In 1 

a pilot landfarm was 
Tanura Refinery to evaluate this treatment 

and to develop Lvvllill\.l 

be used in refineries. 
The of was 

the 
per 

hectare. In the first sludge application 
was made and ARAMCO 
conclusion that land treatment was the 
most cost effective and 

waste technology 
the tankage wastes 

2. 	 Saudi is a producer 
natural gas and accommodates 

oil reserves in world. It should 
the biotechnological 

enhance oil recovery. In some 
oil contains numerous 

sulfur 
dibenzothiophene 

These compounds which are 
becoming one the 
rain due to sulfur emlSSlon 
combustion, can be easily 
hydrodesulfurization (HDS), which is 
applied refineries worldwide. 
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desulfurization may provide an 
biotechnological technique. It can 

milder refinery processes 
which is calTied out 

pressure . .\10reover, it 
cleaning carbon-sulfur 

heterocyclic orgamc sulfur 
without destroying the carbon 

all the previous research 
. .

mlcroorgamsms 
usually in 

processes are accompanied by 
the treated 

reaction 
advantageous to 

withstand higher 
ambient temperatures. 

by 

usmg 
DBT 

grown at 300 C 
bacteria are 

capable of 
It is 

was 
were collected from 

the suburban area Riyadh and Dhahran, 
and the medium on which DBT was 
the only 
DBT and 

metabolic 
system as KA251 R. 
that both Kt\25 IR 
genes related to DBT """l,">'U,UUHV' 

new 
obtained. 

DNA Research Applications 

applications was started 
in the DNA Finger Print 

of 
with one 

rape, 
other 

Commercial 

Pharmaceutical Research 
There are three pharmaceutical companies in 

Saudi Arabia, one which is PhalTl1aceutical 
Industries and Applications (SPI.:v1ACO). 
SPIMACO is a company with a fully 

$160 mill ion. It was established in 
setting up 
in Saudi 

fOlTl1s. 
project with 

' .. no"""'-»'" and Technology 
locally using 

to invest more 
biotechnology 

111 the phannaceutical 
Biotechnology 
difficulties such as importing 
equipment, and 
personnel and cooperation 
biotechnology companies can 
difficulties. 

Gulf Biotech 

Gulf Biotech Company is a the 
Group, established in 1 Their mission is to meet 
the specifications 
oligonucleotides and to 
within 72 hours. They aim at 

with high quality 
All oligonucleotides are 

and the identity is guaranteed. Gulf Biotech 
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with distinguished 
in order to get 

UWlUV'll on advancement. 
equipment and western 

III the DNA 
Gulf Biotech started with 

and they plan to start 

• 
with internal 
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• Stop 

• 
• 
• 
• 
• 
Nowadays the company 

varieties of 

enzyme. 

probes 

hundreds of 
quality and 

and scientists require 
enzymes and 
to meet their 

for a single 


