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Abstract

Calotropis procera is a common medicinal plant with various properties related with its latex which functions as a rich source of biologi-
cally active compounds. Latex is chemically diverse and the chemical and biochemical differences are considerable for different plant
fluids. This plant can produce large quantity of latex. The study was performed to clone the CP1102 terminator region of gene in general
expression vector PTZ57R/T. The objective was to make a variant of pJITT166 (size ~5.8kb) containing CP1102 terminator sequence to
study different expression levels in future. The fragment of 341bp size was isolated. The pDNOR vector containing CP1102 terminator
sequence was isolated and amplified by PCR. The forward and reverse primer specific to CP1102 terminator sequence which can amplify

this sequence are designed by using bioinformatics tools.
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1. Introduction

Calotropis procera is a tropical plant widely used in production of
medicines. Calotropis procera is a spreading shrub or a 4m small
tree with grey-green flowers waxy white carried in stalked clusters
at the ends of the branches 8 to 12 cm long, containing numerous
seeds with tufts of long silky hairs at one end. This plant is com-
monly involved in production of large quantity of latex. However,
medicinal plants are considered to be the major sources of tradi-
tional medicine worldwide (Goyal and Mathur, 2011).

Studies showed, C. procera plant latex has various therapeutic
uses like anti-arthritic, anti-inflammatory, antipyretic and particu-
larly for anticancer treatments (Shivkar and kumar, 2003: Dewan
et al., 2000). These plants have been found to be very rich source
of medicines because they produce wide array of bioactive mole-
cules which acts as a chemical defense against certain infection
(Shrivastav and Singh, 2013). However, it is estimated that only
one percent of 2, 65, 000 flowering plants on earth have important
characteristics to understand their chemical composition and me-
dicinal value (Cox and Balick, 1994). All the parts of C. procera
including root, stem, leaf and flowers are in common use for pro-
duction of useful medicines (Mukherjee et al., 2010). C. procera
latex is also considered to be an important source of secondary
metabolites. From previous studies, latex was known to be chemi-
cally diverse with various biochemical differences. Also, it was
observed about Hevea brasiliensis latex which is a rich source of
poly isoprenes and an antifungal protein hevein (Oh et al., 2000:
Van et al., 1991). Similarly, the Cardenolides in the C. procera
latex are associated with toxic effects in mammals (Elgamal et al.,
1999). In previous reports, insecticidal and antifungal proteins
have been found. The need of time is to characterize the enzymatic
profiles of all proteins (Frietas et al., 2014: Ramos et al., 2010).

The study was designed to analyze and clone the CP1102 termina-
tor isolated from the medicinal plant in expression vector. For this,
various molecular techniques have been used for cloning, elution,
ligation of fragments and expression analysis. The methods used
are described obtained below.

2. Material and methods

The CP1102 is a clone having one of the genes coded by C.
procera. At the end of the gene there is a terminator sequence of
341bp size. A Terminator is a DNA sequence at the downstream
region of gene that terminates the transcription of a gene. The
objective was to make a variant of pJITT166 (size ~5.8kb) con-
taining CP1102 terminator sequence to analyze the expression of
terminator in future. For this Purpose, the pDNOR vector contain-
ing CP1102 terminator sequence was isolated and amplified by
PCR. The forward and reverse primers specific to CP1102 termi-
nator sequence are used for amplification. EcoR1 and Xhol re-
striction sties was found. The PCR product, CP1102 terminator
sequence was then cloned into the PTZ57R/T vector. The size of
pPTZ57R/T is 2.8kb. The cloned PTZ57R/T and pJITT166 was
then digested with EcoR1 and Xhol and the two restricted mix-
tures were ligated to get CP1102 terminator sequence cloned in
pJITT166. The clone CP1102 was streaked on LB media contain-
ing kanamycin and incubated it overnight. Bacteria was cultured
in test tubes containing LB broth and incubated it overnight.
Plasmids were isolated from culture by using alkaline lyses solu-
tions and amplified by PCR. The reaction used for PCR is given in
table 1 below:
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Table 1: Shows the PCR Reaction Mixture

PCR reagent Concentration Volume
Genomic DNA (1pg/ul) 1:40 dilution 5l
dNTPs 10 mM 1pl
Taq Buffer (10x) 1x 5ul
MgCl, 25mM 4ul
Forward primer 50 ng/pl 1ul
Reverse primer 50 ng/ul 1l
Taq Polymerase 25U 1ul
Double distilled H,O 32.0ul
Total Volume 50 pl

The 20-25 pl of amplified PCR product was loaded on gel. The
341bp band of CP1102 terminator sequence was eluted by using
gel elution kit. Afterwards, the eluted DNA was ligated with
(PTZ57R/T) for TA cloning and incubated overnight at 16°C. The
ligation mixture was transformed into competent cells of E.coli
DH10 strain and transformation mixture was spreaded on LB me-
dia containing X-gal and LPTG for blue white screening. The
number of different white colonies were appeared. Plasmids was
isolated from overnight cultures for screening of desired trans-
frmants by restriction digestion and PCR analysis. The recipe for
restriction digestion s shown in table 2 below:

Table 2 :

REAGENTS VOLUME(uI)
Plasmid DNA 4ul

EcoRI 1pl

Xhol 1pl

Buffer Tango (2X) 6ul

RNAse 4l

Water 17ul

Total 30ul

The cultures that contain clone pTZ57R/T with CP1102 terminator
sequence was selected, streaked and then cultured for plasmid
isolation by using Promega miniprep kit. The isolated plasmids
were again digested with EcoR1 and Xhol and further confirmed
by PCR.

The phenol chloroform treatment was performed to restricted
samples. In parallel the pJIT166 was also digested with same
EcoR1 and Xhol enzymes and restriction mixture of pJIT166 was
treated with phenol chloroform treatment. The pJIT166 and clone
pTZ57R/T with CP1102 terminator sequence was ligated and
transformed into competent cells and spreaded on the LB media
containing Ampicillin. The selected clones were cultured for
plasmid isolation and screening of transformants. The isolated
plasmids was again confirmed by PCR. The desired transformant
containing pJIT166 with CP1102 terminator sequence, were then
selected and was back streak for purified plasmid isolation. The
plasmids were then confirmed by restriction digestion and PCR
analysis. Glycerol stock of culture containing pJIT166 having
CP1102 terminator sequence was made and stored for further
analysis.

3. Results

Several genes associated with CP1102 gene terminator was coded
by C. procera. Each gene has a terminator sequence at the 3' end.
The pDNOR plasmid with CP1102 terminator sequence of size
~2.5kb was isolated and subjected to PCR for getting amplified
product of 341bp. The reverse and forward primer were designed
for the 341bp segment, which introduces specific restriction sites
for EcoR1 and Xhol into the terminator sequence. The PCR elut-
ed fragment size was confirmed by gel electrophoresis. The ad-
vantage of this band elution is accuracy. But the strategy of elution
was used for two reasons: first it is more accurate i.e. the ligation
performed by eluting the desired fragments do not have probabil-
ity of binding again into the pDNOR. Second it saves time to
much a larger extent while transforming the ligation into the cells.
After culturing cells screening of desired transformants was per-
formed. Screening was performed till the time we get our desired
fragments. Obtained results are shown below:

a) b)

Fig. 1: Shows A) PCR of CP1102 (341bp) B) Eluted Cp1102 (341bp).

The 341bp band confirmed that the CP1102 terminator sequence
was eluted correctly. The eluted fragment of CP1102 terminator
sequence was then ligated with TA cloning vector pTZ57R/T. The
size of pTZ57R/T is ~2.8kb so the total size of pTZ57R/T with
CP1102 will become ~3.1kb. The CP1102 terminator sequence
was first cloned into pTZ57R/T vector because when we run PCR,
adenine (A) is added at the end of the PCR product. While on the
other hand pTZ57R/T has thiamine (T) residue at both ends. This
presence of thiamin (T) and adenine (A) residues at the ends of
pTZ57R/T and our PCR product of CP1102 respectively will fa-
cilitate in their ligation with each other.

The ligation mixture was run on gel along with unligated eluted CP1102 and pTZ57R/T as shown in figure 2 below:

Ligated

Unlighted

Fig. 2: Ligation Cp1102 (341bp) with PTZ57R/T and Unligated Cp1102 and PTZ57R/T.



28

International Journal of Biological Research

The ligated CP1102 and pTZ57R/T was then transformed and the transformation was spread on LB media plates containing IPTG and X-
gal. As a result two types of colonies were obtained, blue colonies without insert, and white with CP1102 terminator inserted which is
required. The white colonies were selected for culturing and plasmids were isolated the isolated plasmid are digested with EcoR1 and
Xho1 and the restriction mixture is then run on gel for confirmation. Results are shown in figure 3 below:

a)

b)

Fig. 3: A) Restriction of CP1102 and PTZ57R/T B) PCR of Confirmed Clone CP1102 + PTZ57R/T.

The required restricted clone pTZ57R/T with CP1102 terminator sequence was treated with phenol chloroform treatment to purify the
clone. The restricted phenol chloroform treated pJIT166 and CP1102 with pTZ57R/T were then ligated. Electrophoresis was carried out
for ligation mixture containing pJITT166 and pTZ57R/T with CP1102. Results are shown in figure 4 below:

a)

©)

Fig. 4: A) Ligation of Pjit166 (5kb) and CP1102 + Ptz57r/T) B) Restriction of Pjit166 (5kb) and CP1102 (341bp) C) PCR of Pjit166 (5kb) and CP1102

(341bp).

The culture containing clone pJIT166/cp1102 was then again
streaked and cultured and the plasmid was isolated by using kit.
Again the plasmid was confirmed by PCR and by Restriction with
EcoR1 and Xhol (fig 8).

4. Discussion

Calotropis procera has gain an important in medicine and industry.
It is a perennial shrub used for various applications including
cheese making. It also plays an important role in first line of de-
fense from pathogens. Calotropis procera belongs to family As-
clepiadaceae and has been explored for different proteases. Previ-
ous studies showed various applications in food, dairy, detergent
and several other industries. Calotropis procera plants have wavy
leaves of bicular shape. The Calotropis procera leaves are light
green and dark green with white veins [Abbas et al., 1992: Varsh-
ney and Bhoi, 1998). Calotropis procera has been characterized
on the basis of its physical and chemical and properties, length and
moisture absorption (Sakthivel et al., 2005). The analysis of

CP1102 revealed its importance for production of transgenic
plants. Genetic modification of genes can result in various useful
crops (Li et al., 2005: Pu et al., 2008). Some of the characteristic
features indicated, CP1102 gene as an essential gene that can be
used for various medicinal applications. Most importantly,
CP1102 gene is important for improvement of crop strength and
quality.

5. Conclusion

In this study, the Calotropis procera gene terminator (CP1102)
was analyzed and cloned in cloning vector pTZ57R/T. The frag-
ment can be cloned in expression vector for further expression
studies. Also, plant expression vector can be used for transgene
analysis and to monitor expression through Histochemical GUS
technique. The study revealed Calotropis procera genes can be
used to increase quality and strength of crops. The genetic modifi-
cation and engineering of crops can better provide scientific in-
sight to conquer more ways of crop improvement.
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