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Receptor and its Cloning Using pcDNA3 Vector
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Abstract: Mu Opioid receptor plays an important role in mediating most of diverse effects of opioids like
analgesia, euphoria and dependence. Studies on Glycosylation Consensus of various receptors showed that
it has important roles in the affinity, desensitization, G-protein coupling and intracellular signaling. The aim of
the present study was to create a mutation 1n this consensus of Rat Mu Opioid Receptor (RMOR) for further
mvestigation of its function. Using nested PCR. one mutation was produced, N53Q. The PCR products as well
as the pcDNA3 vector were digested using Hindll1 and BamHI restriction enzymes and were ligated and
transformed to Ecoli HB101 cells. The obtained colonies were analyzed for the presence of the inserts using
suitable restriction enzymes. The obtamed plasmids are ready for further investigations in binding assay and

function assays like cyclic AMP measurements.
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INTRODUCTION

Opioids exert their effects by stimulation of the four
main opioid receptors: Mu, delta, kappa and recently
discovered NAOFQM. Activation of mu opicid receptor can
elicit most typical opioid effects, eg. analgesia,
rewarding, respiratory  depression,  gastrointestinal
effects, neuro-hormonal  changes, tolerance and
dependence!!. Glycosylation is one of the most important
post-translational modifications that may exert prominent
imprints in the receptor proteins. Previous studies have
revealed that receptor glycosylation can have profound
effects on affinity™, desensitization™
G-protein coupling™ and signal transduction!™.

Glycosylation can occur in all amino acid sequences
in the foorm of N.XT or S that is glycosylation
consensus'”. Mu opioid receptor has some of that
consensus on its N-termmal. To our knowledge only two
studies performed on the role of glycosylation in human
Mu opioid receptor one of them had shown that N40D
substitution could cause an increase in affinity and
potency of ligand in activation of potassium channels™.
In contrary, the second study indicates that the same
mutation (N40D) had no difference in affinity, petency,
Signaling and also down regulation in comparison to wild
type. In the present study, N53Q substitution on Rat Mu
Opioid Receptor (RMOR) was constructed, as the N53 in

,  funetiont,

RMOR 1s the closest of the glycosylation site to that of
the human N (Asparagine) and Q (Glutamine) are
constitutionally similar amino acids. By performing N33Q
mutation, the glycosylation site of the RMOR will be
interrupted, but the rest of the receptor characteristics
would be preserved.

MATERIALS AND METHODS

Materials: 10x PCR buffer and DNA Taq polymerase
enzyme were from Bio-tools, INTP was from Eurobio,
restriction enzymes were from Roche company, DNA
ligase enzyme, buffers and DNA weight marker were from
Fermentas, plasmid preparation kat were from Bio-Rad, gel
extraction kit was from Qiagen. The RMOR cDNA was
kindly provided by Professor G. Henderson (Bristol, TJK).

Methods

Primer design: Using WDNASIS program, a
pair  of primers were designed for N530Q
(asparagmes to glutamme) mutant. The following

oligonucleotide primers were used for preparing

mutant on RMOR: Forward (sense)
5'GCTTGGCGGGCAAGACAGCCTGTGS  and reverse
(anti-sense) 5'CGAACCGCCCGTTCTGTCGGACACS'.
Mutagenesis primer N53(Q corresponds to 24 nucleotides
146to 170 of the coding sequence of RMOR. Mismatch at
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position 159 led to the replacement of Asparagine by
Glutamine at amino acid position 53. Mutation was
confirmed by double-strand DNA sequencing. Outer
pcDNA3 primers: sense (5" TGGGTGGACTATITACGG3 )
and anfi-sense (5" AGACTCCGCCTTTICTTG3"). Imner
pcDN A3 primers: sense (5 'GTGGATAGCGGEGTTTGACT3),
anti-sense (5 'GGCACGGAAGGAACTGG")

Nested PCR: A mixture of cDNA of RMOR (astemplate),
10x PCR buffer, dNTP, DNA Taq polymerase, sense
N33(Q and anti-sense outer pcDNA3 primers in one
eppendorf tube (total volume of 50 pL) was set in
thermocycler for preparation of PCR products. Another
mixture was prepared using antizsence N53Q and sense
outer pcDNA3 together with pcDNA3 of RMOR (as
template), 10xPCR buffer, dNTP and DNA Taq polymease
{Total volume of 50 uL). Protocol of PCR was set as
following: 1 cycle (94°C for 5 min), 33 cycles (94°C for 1
min, 55°C for 2 min, 72°C for 2 min) and 1 cycle (72°C for
20 min) these two tubes were our first PCR products. The
PCR products were run on agrose gel and detected their
gize. In the second (nested) PCR, a mixture of products of
first PCR (astemplate), 10x buffer of PCR, dNTP and DNA
Taq polymerase and of each sense and anti-zense inner
pcDNA3 primers (total volume of 50 pl) was set as
above®™,

Ligation and transformation: The PCR product was run
on a 0.7% agarose gel containing ethidium bromide and
then was visualized and photographed uszing a
transilluminator and gel documentation system. All
digestions were performed using the suitable restriction
enzymes at 37°C for 1 h. A DNA extraction kit was utilized
for isolation of the DN A bands from the agarose gels. The
vector and insert (molar ratio of 1/3, respectively),
DNA ligaze and itz buffer were added at a final volume of
15 pl. and were incubated at 16°C overnight. The product
of ligation was transformed using HB101 competent cells.
The heat shock was performed for 1 min at 42°C. The cells
were spread over LB plates containing ampicillin and
were incubated overnight at 37°C. The obtained colonies
were cultured in LB medium at 37°C overnight. Plasmid
preparation was carried out using plasmid preparation kit.

RESULTS AND DISCUSSION

U=zing the sense primer in RMOR containing mutation
gsequence and anti-zense outer pcDNA3 primer a sharp
band was observed between 1000 and 1500 bp
(Sense lane, Fig. la). Anfi-sense primer in RMOR
containing mutation sequence and sense outer pcDNA3
primer produced a sharp and dense band between 500 and
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Fig. 1: @Gel elecirophoresis of first and second PCR sets.
(a) First PCR szet of N53Q mutant at RMOR.
Sense and anfi-sense segments are shown.
{b) Second (Nested) PCR set of N53(Q mutant

at RMOR. 0.7 percent agarose gel was used

4
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GGGCTTGGCGGGCAAGACAGCCTGTG

Fig. 2: Sequencing of nested PCR product. Selected
part of nested PCR sequencing showing
embedded mutation in RMOR sequence (Black
Rectangle). AAC in wild RMOR cDNA have

converted to CAA

750 bp (Anti-sense lane, Fig. 1a). The first PCR products
together with the inner sense and anti-zsense pcDNA3
primers, resulted in a band lying between 1500 and
2000 bp (Nested PCR lane, Fig. 1b)

The second PCR containing the desired mutation
were used for the digestion, sequencing and subcloning
into the pcDNA3 vector. Sequencing of the nested PCR
product confirms the mutation insertion (Fig. 2).

The pcDNA3 vector containing the wild type RMOR
receptor az well as the nested PCR product were cut by
HindIl and BamHI restriction enzymes for obtaining
vectors and insertz (Fig. 3a and b). The digestion
product of the vector containing the wild type RMOR
using the above restriction enzymes produced a band of
approximately 500 bp and the remaining band at about
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(@) (b)
Fig. 3: Digestion of RMOR containing pcDNA3 and
nested PCR product for extraction of vector and
inzert. (a) Digestion of pcDNA3 containing wild
RMOR (Vector) using HindOI and BamHIL
restriction enzymes. (b) digestion of Nested PCR
product by HindOI and BamHI restriction
enzymes. 0.7%0 agarose gel was used

Fig. 4: Digestion of transformed vector containing
mutated RMOR cDNA. The segments appeared
by digestion of recombinant vector with HindTT
and XbalI confirmed insertion of mutated region
into the vector {(Digested Vector). 0.7% agarose

gel was used

6 kb that was extracted from the gel (Fig. 3a). The nested
PCR product that was digested with HindIII and BamHI
restriction enzymes produced the required band about
500 bp and two other bands, as expected (Fig. 3b). The
500 bp piece DN A of digested nested PCR product that
was extracted from the gel wag ligated into the extracted
gsegment of the plasmid. The ligation product was
transformed to HB101 bacteria using heat shock method.

Plasmid preparation was performed on the resultant
colonies. The presences of the inserts were confirmed by
the HindOI and X5al digestion (Fig. 4). This digestion
resulted in a band about 1.2 kb and the remaining vector
about 5.5 kb.

In order to study the role of glycosylation consensus
in the function of opioid receptors, we created the N53Q
mutant in RMOR. Using the mutant primers in the PCR
reaction, the expected size bands were obtained. The
results of the sequencing confirmed, that the DNA was
mutated in the right region. The resiriction analysis of the
PCR fragments that contained the mutant DNA, further
proved the integrity of the DNA. Using suitable
restriction enzymes the appropriate pieces of inzert and
vector were extracted and ligated together. Restriction
analysis of the ligated fragments confirmed that the
mutated DNA fragment has indeed inserted into the
vector with the right orientation. The plasmid constructis
now ready to be wused for further functional and
binding assays.
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