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Resource Biotechnology Programme 

Faculty ofResource Science and Technology 


Universiti Malaysia Sarawak 


ABSTRACT 

RNA extraction, particularly from seeds of Jatropha curcas is always co-precipitated 
with a number of secondary metabolites and polysaccharides, making it unsuitable for 
upstream applications. Thus, in this research, a protocol was developed for extracting 
total RNA from late stage of Jatropha seed. It is a CTAB-based isolation method, 
associated with RNA precipitation by LiCl. On the contrast, another method, which was 
based on CTAB-Isopropanol isolation is carried out to compare the quality and quantity 
of RNA extracted. Results from denaturing agarose gel electrophoresis and spectrometric 
quantification showed total RNA is extracted. In between, RNA isolated using CTAB
LiCI method II is the best method among the three methods developed. Two clear 28S 
and 18S RNA band were observed. Whereas, RNA quantification result had shown a 
yield of RNA with A260/A280 and A26(/A23o ratio equal to 2.276 and 2.067 respectively, 
and RNA yield is 0.054 Ilgllll. 

Key words: Jatropha curcas, total RNA isolation, CTAB-LiCI method, CTAB-

Isopropanol 

ABSTRAK 

Pengekstrakan RNA, terutamanya daripada biji benih Jatropha curcas sering termendak 
dengan metabolit sekunder dan polisakalida, yang menjadikannya kurang sesuai untuk 
pengaplikasian yang seterusnya. Sehubungan itu, dalam kajian ini, satu protokol yang 
lengkap telah dihasilkan untuk memencil RNA daripada biji benih Jatropha, iaitu kaedah 
menggunakan CTAB dan LiCI, melibatkan pemendakan RNA oleh LiCI. Selain itu, satu 
lagi kaedah memencil yang mengunakan CTAB-Isopropanol juga dikaji. Keputusan 
daripada elektroforesis gel agaros dan kuantifikasi spektrometer telah menunjukkan 
RNA telah berjaya dipencilkan. Dalam pada itu, pengekstrakan RNA dengan protokol 
CTAB-LiClll adalah protokol yang terbaik dengan menghasilkan 0.054 p.g/p.l RNA yang 
terdiri daripada 28S and 18S RNA. Manakala, nisbah A26£1A28o dan A26£1A23o adalah 
2.276 dan 2.067. 

Kata kunci: Jatropha curcas, ekstrakRNA, kaedah CTAB-LiCI, CTAB-Isopropanol 
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1.0 INTRODUCTION 


Jatropha curcas is a multipurpose, fine tree belonging to the family of Euphorbiaceae and 

poses considerable potential in terms biofuel production. In this study, total RNA was 

isolated from Jatropha seed by using proposed molecular methods. They are CTAB-LiCI 

method I, CTAB-LiCI method II and CTAB-Isopropanol method. 

However, successful RNA isolation is crucially depends on the quantitative 

recovery of pure nucleic acids in an undegraded form (Slater, 1984). Hence, in this 

practice, a selective extraction method will be conducted in order to remove all the 

unwanted cellular material in a manner that reduces degradation of RNA by hydrolysis or 

ribonuclease activity. Generally, the main problem of extracting high-quality total RNA is 

always associated with high levels of phenolics, carbohydrates, or other compounds that 

are co-precipitated with RNA (Croy et al., 1993). Thus, exiting RNA isolation methods, 

like rapid CTAB method (Xu et al., 2009), guanidine thiocyanate method (Ling et al., 

2007), and PVP-Ethanol precipitation (Salzman et al., 1999) and also commercial kit 

often fail to extract high-quality RNA from plant genome. Apart from the co-precipitors 

of RNA, RNase enzymatic reaction is another element that causes the degradation of 

RNA upon RNA isolation from Jatropha seed. Moreover, RNA sequence is not as stable 

as DNA sequence (Dhakshanamoorthy & Selvaraj, 2009). 

In order to overcome these circumstances, CT AB-LiCI method and CT AB

Isopropanol method were applied to isolate high-quality total RNA from Jatropha seed, 

where LiCI precipitation was able to purify RNA extracted from DNA and other 

contaminants (Jaakola et al., 2001). 
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Nowadays, total RNA extracted is a crucial pre-requisite for some biomolecular 

applications such as cDNA library construction, RT-PCR, gene expression study, in vitro 

translation and parts thereof (Hodge, 1994). Therefore, the objectives of this study are: 

1. 	 To isolate high-quality intact RNA from the late stage of Jatropha seed 

development 

2. 	 To develop an optimized methodology for the isolation of RNA from Jatropha 

seeds 
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2.0 LITERATURE REVIEW 


2.1 Jatropha curcas 

The genus Jatropha curcas belongs to Kingdom Plantae, Phylum Magnoliophyta, Order 

Malpighiales and Family Euphorbiaceae. The botanic name of Jatropha is derived from 

Greek, "Jatras" meaning Doctor and "trophe", Nutrition. It is a native of tropical America, 

especially the area of central and South America. But now, according to Openshaw 

(2000), J. curcas also thrives in many parts of the tropics and sub-tropics including south 

East Asia, India and Africa. While in Malaysia, wild J. curcas tree is known as "jarak 

pagar", particularly in Peninsular Malaysia area (Salimon & Abdullah, 2008). It is used 

to prevent and control erosion, to reclaim or refresh land as well as to be planted as 

commercial crops. 

2.1.1 Characteristic of Jatropha 

J. curcas is a succulent plant with unique properties and grows almost anywhere, even on 

gravelly, sandy and saline soils (Salimon & Abdullah, 2008). It is a non-edible crop that 

can reach a maximum height of 6 metres (Figure 2.1). Openshaw (2000) stated that J. 

curcas has its leaves and stems toxic to animal as they contain a compound called 

hydrogen cyanide (HeN). In contrast, it can benefit the biologists in terms of fast growth, 

where it can produces fruits after only half year of cultivation and with full production in 

its 5th year. It can be cultivated as long as a life-span of 50 years and is able to exceed 

guaranteed 90% germination rate (Akbar et al., 2009). Hence, it has been ultilized widely 

by botanist and biologists throughout the world as their research crop plants. 

Apart from great production and germination of J. curcas, study on Jatropha seed 

development has been carried out by Annarao et al. (2008). Based on the period after 

fertilization, Jatropha seed development is classified into 4 stages: stage I (one week after 

fertilization), stage II (two to three weeks after fertilization), stage III (four to five weeks) 

and stage IV (six to eight weeks). The first and second stages are considered as early 

stages of Jatropha seed development, meanwhile the late stage of seed development is the 

stage IV. Yellowish green Jatropha fruits containing 3 to 5 seeds have different properties 

from fiuits of late stage development, in which they are brownish in color. Different 

stages of development have different content of free fatty acids (FFA), methyl esters of 

fatty acids (FAME) and trigy1cerol esters (TAG). For an example, at the late stage, the 
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seed produce less FAME as compared to the early stage. Nevertheless, biosynthesis of 

these elements is essential in determining both the quality and quantity of oil extracted 

from Jatropha seed. 

Figure 2.1: Jatropha curcas tree. A tropical plant that is grown in low to high rainfall areas and the 
ideal temperature for its growth environment is ranged from 20°C to 40 °C, however 
lower temperature, down to 10°C and higher temperature, up to 50 °c are acceptable 
(Source: Mongabay, http: //travel.mongabay.comlmalaysialimageslborneo_4533.html). 

2.1.2 Uses of J. curcas 

J curcas is naturally endowed with multitudinous uses (Figure 2.2). Its brewed leaves 

pose antipyretic and anti-malarial properties. Therefore, the leaves are used in traditional 

medicine against coughs or even as antiseptics after birth for the newborn infants (Gubitz 

et al., 1999). Barks or branches produce latex that is useful for wound healing and other 

medical applications such as removing the white off a baby's tongue and relieving 

extreme body heat. Meanwhile, the roots are used as laxatives and to treat rheumatism, a 

disease causing pain, stiffness in the muscles. J carcus has seeds containing curcin that 

has antitumor effects and the ability to work on inhibitory action upon protein synthesis 

(Lin et at., 2003). This crop plants also has its seeds contain high percentage of 

unsaturated fatty acid that made the jatropha oil suitable for biodiesel production 

(Salimon & Abdullah, 2008). 
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2.2 Total RNA 

RNA is one of the major macromolecule of all living cells and many viruses, in which it 

serves a number of functions in controlling metabolism within an organism. A total RNA 

is consisting of mRNA (messenger RNA), rRNA (ribosomal RNA) and tRNA (transfer 

RNA). Messeger RNA involves in protein synthesis where it serves as template that 

transcribed from DNA. Ribosomal RNA is strand of RNA that binds to ribosome. And 

tRNA is used to deliver amino acids in synthesizing the protein. 

2.2.1 28 S RNA and 18 S RNA 

Generally, there are several RNA species could be isolated from the living cells. They are 

28 S, 18 S, 5 S, etc. Majority of these species are found in rRNA which contributes 80 % 

to 85 % of the amount of total RNA isolated. For RNA isolation from Jatropha seed, 28 S 

and 18 S RNA were extracted. 28 S is the structural RNA that comprises the largest 

component of cytoplasmic ribosomes and thus it is the basic component of all eukaryotic 

cells. While, 18 S rRNA is a small ribosomal subunit in most eukaryotes. 

c 

Figure 2.2 Brewed leaves, barks, fruits and seeds of J. curcas at different stages of 

development. (A) Its brewed leaves poss antipyretic property; (B) barks can 
produce latex for wound healing; and (C) fruits contain seeds that secrete fatty acid, 
essential for biodiesel production (Source: Jatropha for Biodiesel Figure, 
http://www.reuk.co.ukJJatropha-for-Biodiesel-Figure.htrn ). 
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2.3 RNA isolation 

RNA isolation from plant tissue, particularly the seeds is challenging as it contains a vast 

amount of polysaccharides, storage proteins or other secondary metabolites (Ling et al., 

2007). According to Zyskind and Bernstein (1992), the isolation basically consists of 4 

steps. Firstly, the cell wall and membranes of the plant tissue is disrupted by grinding or 

enzymatic digestion. Then, detergent is added to remove membrane lipids. As well as 

appropriate chelating agents to inactivate RNA-degrading enzyme, RNase. The last 

procedure is the separation of RNA from other cellular compounds by organic solvents. 

There are multiple efficient methodologies could be conducted in order to isolate 

intact RNA from plant tissue (Farrell, 1993). One of the most common protocols used is 

the guanidine thiocyanate method and TRIZOL reagent. Although this method is time 

effective, previous finding on mung bean seed shows its homogenate fonned sticky glue

like gel in guanidine thiocyanate extraction buffer that could not be separated during 

centrifugation (Ling et al., 2007). Hence, this makes the resulting pellet (RNA) is still 

sticky and difficult to dissolve completely in water. Thereby, the result of this method 

shows low yield of isolated RNA. 

On the other hand, apart from the commonly used protocols, some improved 

methods such as sodium dodecyl sulfate (SDS)/phenol, hexadecyltrimethylarnmonium 

bromide and urea method had been developed (Ding et al., 2007). However, most of these 

methods give unsatisfied result in tenns oflabor-intensive and time-consuming. 

2.3.1 RNA isolation of Jatropha seeds 

RNA isolation protocol conducted by Sangha et al. (2010) on immature Jatropha seed had 

successfully resulted least degraded intact. Sangha et al. (20 I 0) had used simplified 

method that combined CTAB-based RNA extraction protocol with the usage of RNA 

binding silica column. However, they modified the extraction method by skipping LiCI 

precipitation. Their findings had shown an achievement of high yield and quality of total 

RNA. 

Apart from modified CTAB-based method, the usage of LiCI in RNA 

precipitation has been shown as one of the faster and convenient method. Besides, the 

major of LiCI method is that it does not efficiently precipitate either DNA or protein 
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(Jaakola et ai., 2001). Hence, total RNA isolated by using this method would be purified 

from DNA and protein contamination. 

Besides RNA isolation by Sangha et al., (2010), there was genomIc DNA 

successfully extracted from leaves of Jatropha using modified CTAB method 

(Dhakshanamoorthy & Selvaraj, 2009). Through this method, they isolated genomic 

DNA from the leaves of three Jatropha species. They are J. curcas, J. glandulifera and J. 

gossypifolia. Without the usage of liquid nitrogen, genomic DNA was isolated from the 

Jatropha leaves. 
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3.0 MATERIALS AND METHODS 


3.1 Collection of Jatropha seeds 

Mature Jatropha seeds, which are aged 90 days after flowering, were harvested by using 

random sampling technique with the aid of sources from Alam Widuri Biotek Sdn. Bhd. 

Meanwhile, extraction buffer and reagents were prepared. Prior to RNA isolation, all the 

fresh samples were kept at 4°C, whereas sample in powdered which was prepared later 

was stored at -80°C refrigerator. 

3.2 RNA isolation from Jatropha seeds 

RNA isolation was done by using three protocols: CTAB-LiCI method I (Chomczynski & 

Sacchi, 1987; Sangha et ai., 2010), CTAB-LiCI method II and CTAB-Isopropanol 

method (Azevedo et aI., 2003). Both CTAB-LiCI methods I and II were involved the 

addition of LiCI in RNA precipitation. The first CTAB-LiCI method is different from the 

second method in the washing step. Pellet from CTAB-LiCI method I was washed with 

70 % absolute ethanol and with 2M LiCI for the second method of CTAB-LiCl. For the 

CT AB-Isopropanol method, isopropanol was added to facilitate the RNA precipitation. 

3.2.1 CTAB-LiCI Method I 

The method used to isolate RNA from Jatropha seeds is based on the protocols of both 

Sangha et al. (2010) and Chomczynski and Sacchi (1987) with some modifications, 

instead of using silica column, LiCI was added to precipitate the RNA. Jatropha seeds 

were surface sterilized by immersing them with 70 % ethanol in sterile tube. Then, 10 % 

chlorox and sterile distilled water were added to rinse the samples. This surface sterilized 

seed sample ground in liquid nitrogen with the usage of oven baked RNase-free or 
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sterilized mortar and pestle. 0.5 g of seed powder was then transferred to a pre-chilled 50 

mL Falcon tube. 

After chilling, 5 mL pre-heated (65°C) total RNA extraction buffer {2 % (w/v) 

CTAB,2 % (w/v) PVP-40, 100 mM Tris HCI (pH 8.0), 25 mM EDTA, 2 M NaCI, 0.1 % 

(w/v) spermidine and 2 % (w/v) ~-mercaptoethanol} was added to the powdered sample. 

Sample was later incubated at 65°C in a water bath for 30 minutes. Meanwhile, this 

sample was taken from the water bath and vortex every 5 minutes to disrupt the tissue and 

helps fasten up RNA extraction in the buffer. After incubation and vortex, an equal 

volume of Chloroform: Isoamylalcohol (24: 1) was added to the sample in fume hood. 

Again, the sample was placed on vortex to mix for 30 seconds. Subsequently, sample was 

centrifuged at 8,000 rpm for 30 minutes at 4°C. After that, the aqueous supernatant 

(1 mL/tube) was carefully transferred into 2 mL RNase-free microcentrifuge tube and 

another equal volume of Chloroform: Isoamylalcohol (24: 1) was added. The sample in 

the microcentrifuge tube was then first mixed by vortex and later centrifuged in a desktop 

centrifuge at 10,000 rpm for 10 minutes at 4 0c. 

After centrifugation, the upper aqueous supernatant was then collected gently. A 

quarter of 9 M LiCl was added and left overnight in 4°C. On the following day, sample 

was centrifuged at 14,000 rpm for 45 minutes at 4 °C. Supernatant was discarded and 

remaining white pellet was washed with 70 % ethanol for three times and then left air

dried for 10 minutes. Thereafter, the pellet was dissolved in DEPC-treated distilled water 

and kept at -80°C. 

These steps, starting from the resulting supernatant (after the second addition of 

Chloroform: Isoamylalcohol) was repeated for different concentration of LiCI, which are 

10 M, 11 M and 12 M (Table 2.1). 
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Table 3.1: Sample (extraction RNA) with different Liel concentration (M) 

Sample I II III IV 

LiCI concentration (M) 9 10 11 12 

3.2.2 CTAB-LiCl Method II 

The method used to isolate RNA from Jatropha seeds is based on the protocols of 

Azevedo et al., (2003) with some modifications, the sample was ground in liquid nitrogen 

only to breakdown the cells, and the usage of proteinase K was eliminated. Jatropha seeds 

were surface sterilized by immersing them with 70 % ethanol in sterile tube. Then, 10 % 

chlorox and sterile distilled water were added to rinse the samples. This surface sterilized 

seed sample ground in liquid nitrogen with the usage of oven baked RNase-free or 

sterilized mortar and pestle. 0.8 g (can be 0.7-1.3 g) of seed powder was then transferred 

to a pre-chilled 50 mL Falcon tube. 

After that, 10 mL pre-heated (42°C) total RNA extraction buffer {2 % (w/v) 

CTAB, 2 % (w/v) PVP-40, 100 mM Tris HCI (pH 8.0), 30 mM EDTA, 2 MNaCl, 0.05 % 

(w/v) spermidine and 2 % (w/v) 2-mercaptoethanol} was added to the powdered sample. 

Sample was later incubated at 42°C in a water bath for 90 minutes. Meanwhile, this 

sample was taken from the water bath and vortex every 5 minutes to disrupt the tissue and 

helps fasten up RNA extraction in the buffer. After incubation and vortex, nucleic acid 

was extracted by adding one volume of Chloroform: Isoamylalcohol (24: 1) to the sample 

in fume hood. Again, the sample was placed on vortex to mix. Subsequently, sample was 

centrifuged at 8,000 rpm for 30 minutes at 4 0c. After that, the top aqueous phase was 

carefully transferred into a RNase-free microcentrifuge tube. The extraction was repeated 

with another equal volume of Chloroform: Isoamylalcohol (24: I). The sample in the 
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microcentrifuge tube was then fIrst mixed by vortex and later centrifuged at 13,000 rpm 

,... 


for 20 minutes at 4 °C to separate phase. 

After centrifugation, the top aqueous phase was recovered. A 114 volume of 9 M 

LiCl was added and left overnight in 4°C. On the following day, sample was centrifuged 

at 13,000 rpm for 15 minutes at 4 °C. Supernatant was discarded and remaining white 

pellet was washed with 2 M LiCl and centrifuged at 13,000 rpm for 15 minutes at 4°C. 

Again, the supernatant was discarded and the pellet was left air-dried for 5 minutes. 

Thereafter, the pellet was dissolved in DEPC-treated distilled water and kept at -80°C. 

These steps, starting from the resulting supernatant (after the second addition of 

CIA) was repeated for different concentration of LiCl, which are 10M, 11 M and 12 M 

(Table 2.1). 

3.2.3 CTAB-Isopropanol 

The method used to isolate RNA from Jatropha seeds is based on the protocols of 

Azevedo et aI., (2003) with some modifIcations, LiCI precipitation step was replaced by 

isopropanol precipitation. Jatropha seeds were surface sterilized by immersing them with 

70 % ethanol in sterile tube. Then, 10 % chlorox and sterile distilled water were added to 

rinse the samples. This surface sterilized seed sample ground in liquid nitrogen with the 

usage of oven baked RNase-free or sterilized mortar and pestle. 5 g of seed powder was 

then transferred to a pre-chilled 50 mL Falcon tube. 

After chilling, 10 mL pre-heated (65°C) total RNA extraction buffer {2 % (w/v) 

CTAB,2 % (w/v) PVP-40, 100 mM Tris HCI (pH 8.0), 25 mM EDTA, 2 M NaCI, 0.1 % 

(w/v) spermidine and 2 % (w/v) p-mercaptoethanol} was added to the powdered sample. 

Sample was later incubated at 65°C in a water bath for 30 minutes. Meanwhile, this 

12 
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sample was taken from the water bath and vortex every 5 minutes to disrupt the tissue and 

helps fasten up RNA extraction in the buffer. After incubation and vortex, an equal 

volume of Chloroform: Isoamylalcohol (24:1) was added to the sample in fume hood. 

Again, the sample was placed on vortex to mix for 30 seconds. Subsequently, sample was 

centrifuged at 8,000 rpm for 30 minutes at 4°C. After that, the aqueous supernatant 

(lmLitube) was carefully transferred into 2 mL RNase-free microcentrifuge tube and 

another equal volume of Chloroform: Isoamylalcohol (24: 1) was added. The sample in 

the microcentrifuge tube was then first mixed by vortex and later centrifuged in a desktop 

centrifuge at 13,000 rpm for 15 minutes at 4°C. 

After centrifugation, the upper aqueous supernatant was then collected gently. An 

equal amount of isopropnol was added and the sample was vortex for mixing. It was then 

centrifuged at 13,000 rpm for 10 minutes at 4°C. Supernatant was discarded and the 

remaining pellet was washed and dissolved in 70 % absolute ethanol and left overnight at 

-20°C. On the following day, sample was centrifuged at 13,000 rpm for 10 minutes at 

4°C. Supernatant was discarded and remaining white pellet was then left air-dried for 5 

minutes (preferable less than 5 minutes). Thereafter, the pellet was dissolved in DEPC

treated distilled water and kept at -80°C. 

3.3 Spectrophotometric Determination of Isolated RNA 

By using a spectrophotometer, the quality and quantity of isolated RNA was checked at 

two wavelength ratios of A260123o and A260/280 llffi. Results were recorded in Table 3.2. 

Finally, aliquots of RNA will be stored at -80 °c for subsequent application such as 

eDNA library construction and gene expression studies. 
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Method Sample A260/280 A260/230 RNA yield ( ...gI...l) 

Table 3.2: RNA yield and quality detected with spectrophotometer 

(modified from Table 1 by Sangha et al. BMC Research Notes 2010) 


3.4 RNA analysis by 1 % denaturing Agarose Gel Electrophoresis 

The presence and intensity of isolated RNA was detected and observed by using 1 % 

denaturing agarose gel electrophoresis (AGE) as described by Sambrook (1989). 0.5 g of 

agarose powder was added to 50 mL IX TAE buffer in a 100 mL conical flask. It was 

then swirled to mix and microwave for about 1 minute to dissolve the agarose powder. 

After that, it was left to coolon bench for 5 minutes to cool down to about 60°C. 1JlL of 

ethidium bromide was added and swirled to mix. The gel was poured slow ly into the tank 

where the comb was already inserted. Within the tank, gel was left to solidify for at least 

30 minutes. Thereafter, the solid gel was transferred to the running tank and lX T AE 

buffer was poured into the running tank to submerge the gel. The comb was removed 

from the tank. 

Meanwhile, samples were mixed with loading dye (Bromophenol Blue) on a piece 

of Parafilm and added to well in agarose gel after 30 minutes and the comb was removed. 

At the same time, ladders (1 kb and 100 base pairs) ware added to wells. It was then ran 

at 100 V for 45 minutes. The gel was visualized under UV light in a dark room. 
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4.0 RESULTS AND DISCUSSION 


4.1 RNA Quantification 

High oil content crop like Jatropha seed is rich in polysaccharides and polephenols, in 

which it makes the isolation of RNA particularly difficult. Three methods were used in 

this research: CTAB-LiCI method I (Chomczynski & Sacchi ,1987; Sangha et ai., 2010), 

CTAB-LiCI method II and CTAB-Isopropanol method (Azevedo et al., 2003). 

Based on the A26ClA280 ratio, good yield of RNA was recovered. This was 

indicated by readings gained from spectrophotometer which showed A26ClA2S0 ratios were 

in between 1.8 to 2.0 (Table 4.1) for almost sample except from CTAB-Isopropanol 

method. The ratio of A260/A280 should always range from 1.8 to 2.0 as indication of good 

quality RNA and A260/A230 ratio of RNA should be roughly equal to its A260/A280 ratio 

(and therefore in between 1.8-2.0). 

RNA isolated from Jatropha seed using CTAB-LiCI method I was in a good 

quality since the ratios of A260/A280 were in the range of 1.8 to 2.0 except sample II. This 

sample has a ratio of 2.206, which indicates protein contamination. Whereas, for 

A260/A230 ratio, only RNA from sample II showed ratio (1.980) that was within the range. 

Samples I, III and IV have A2601A230 ratios which were less than 1.8, indicating there were 

contaminations by organic compounds such as polysaccharides and polyphenols. RNA 

that was yielded using CTAB-LiCl method I was extremely low, except for sample I. 

In this protocol of RNA isolation, different concentration of LiCl was used. 

Higher concentration of LiCI is able to precipitate larger RNA, for example rRNA than 

smaller RNA, such as tRNA and 5 S rRNA (Wallace, 1981) due to high degree of 

secondary structure of tRNA. However, in this method, higher yield of RNA from 
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Jatropha seed was unable to be obtained with higher concentration of LiCl. Incomplete 

recovery from CIA addition could contribute to this failure of RNA precipitation by LiCl. 

Table 4.1: RNA yield and ratio detected with UV spectrophotometer 

Method Sample A26(/A280 A26(/A230 RNA Yield 
(f.!g/gl) 

CTAB-LiCI method I I 1.927 0.681 0.213 

II 2.206 1.980 0.053 

III 1.895 1.129 0.052 

IV 1.833 0.974 0.090 

CTAB-LiCI method II I 1.789 0.598 0.198 

II 2.276 2.067 0.054 

III 1.863 0.543 0.093 

IV 2.092 0.890 0.091 

CTAB-Isopropanol method I 1.242 0.321 1.285 

Besides CTAB-LiCI method published by Chomczynski and Sacchi as well as 

Sangha et ai., RNA isolation using CTAB-LiCI method which was developed by 

Azevedo et al. (2003) was proposed in this project to extract total RNA from Jatropha 

seed. A260lA280 ratios for RNA isolated in this method were in between 1.8 to 2.0, except 

for sample II. And yet, this method gave ratios of A2601A230 of RNA that were out of the 

desired range. RNA isolated was contaminated with polysaccharides and polyphenols. 

But, it gave a quite good yield of RNA as compared to RNA yield in CTAB-LiCI method 

I. CTAB-LiCI method II had applied 2 M LiCI washing step instead of ethanol wash. This 

modification is important as LiCI washing step not only removing the contaminants, but 

also helps in full recovery of RNA yield. 
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The third method of RNA isolation from Jatropha seeds was a modified method 

from the CTAB-LiCI method published by Azevedo et al. (2003). The RNA precipitation 

by LiCI was replaced with isopropanol precipitation. The ability of isopropanol in 

precipitating RNA was efficiently proven, particularly for plant tissue with high content 

of polysaccharides and phenolic secondary metabolites (Kolosova et al., 2004). However, 

this method failed to isolate good quality RNA and RNA yield in the modified CTAB

Isopropanol method. 

4.2 Agarose Gel Electrophoresis 

Total RNA isolated was detected using 1 % denaturing agarose gel electrophoresis (AGE). 

Sharp, clear and without smearing band observed under UV light indicates a good yield 

of total RNA. 

4.2.1 CTAB-LiCI Method I 

For CTAB-LiCI method I, 0.5 g sample in powdered form was used and RNA was 

extracted using CTAB buffer and CIA. After obtaining nucleic acids (upper phase of CIA 

after centrifugation), aliquots of nucleic acids were subdivided into 4 microcentrifuge 

tubes and added with different concentrations of LiCI, which were ranged from 9 M to 

12 M. After incubation with LiCI for overnight, all the samples (four samples, one from 

each tube with different LiC} concentration) were run on agarose gel electrophoresis. 

Among four samples with different LiCI concentration, none of the samples were 

successful in isolating total RNA. Most of the RNA extracted was degraded and smearing 

bands were observed (Figure 4.1). 

Total RNA isolated was degraded due to the enzymatic action of RNase. Thus, all 

the apparatus, including glassware and plastic materials must be highly sterilized to 
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