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ABSTRACT

Phosphoinositide-3- kinases (PI3Ks) are widely ined in cellular processes and can phosphorylage3thydroxyl
position of the inositol ring of phosphoinositid&nhancement of P13Ks functions in cellular proesssannot be
overlooked in protein interactions and signal tieiffng. The effect of magnesium ions on phosphitides3-
kinase CZ C2 domain was aimed to be investigated. The aiggtiibn of a DNA fragment of PI3K BZC2 domain
using polymerase chain reaction (PCR) technique sraployed. The oligonucleotide primers (anti sessase)
were mixed with buffer, dNTPs, vent DNA polymeraiseé variable concentration (500, 1000 and 150 of
magnesium sulphate. The PCR products were analysied agarose gel electrophoresis and purified wising
QIAquick PCR purification kit to determine the effef Magnesium (M) concentration on the amplified gene
product for gene manipulation and purification ¢fetamplified gene product. The successful qualéa®?CR
analysis of human PI3K 2C2 domain in the absence of an additional magmesions yielded the specific
amplicon of the desired product size below 4000t RCR products were successfully purified to reendebris
from the products. The purified PCR products camiged for cloning
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INTRODUCTION

A family of enzymes known as Phosphoinositide-3akim (PI3K) consists of three classes (class Is ¢leend class
III) which are major parts of signalling pathwayk4], that involve in various cellular activities,]4]. PI3K
characterization were based on structural featanelssubstrates specificity [4, 19]. Foster et H)] [reported that
the class Il PI3K has three known isoforms (PI3Ku(RI3K CPB and PI3KC2). It has been reported that this class
Il P13K helps in stem cell factor and epidermalvgio factor dependent signals [3], but may not appedbe
directly activated by Ras [11]. Moreover, the madevant isoform (PI3K O3 is made up of a Pl kinase domain, a
Ras-binding domain, catalytic domain and C2 domainboth C and N termini, but lack regulatory sutsiras
shown in Figure 1 as reported by researchers[121.0The C2 domain at the C terminus is about 126 amino acid
residues (1484-1609) and~ 378 base pairs. This particular domain may be involved in Ca®" dependent or Ga
independent phospholipid membrane binding. If inimlved in a C&" dependent manner, the Chinding site will
likely involve residues in more than two loops gtaticular end of the domain most times termethascalcium
binding regions (CBRs). Arcaro et al. [1] reportadt PI3K C3 C2 domain may bind Gawith low affinity when
compared to PI3K G2domain of synaptotagmin and the absence of C2 ohoim&I3K C33 could result in raising
the activity of lipid kinase. This is because PIBRB contains substrate specificity such as phospHhatahitol
(Ptdins) and the complementary DNA (cDNA) of humRIBK CZ3 with a C2 domain (one of the conserved
regions) which was successfully cloned and the mwezwas expressed in mammalian cells. Some chasdittgiof
PI3K CZB can be viewed in Table 1. Some domains found 8KRT23 mediate interactions between proteins and
bind to membrane lipids had been reported by [fip Tonserved domains present in most of theseipsoteere
involved in enzymatic activity, protein interactgrDNA binding as well as in other crucial cellufaocesses [15].
PI3K C2B has been said to be important in cell migrationsiime epithelial lines [14] and it is also in the
differentiation of HL-60 hematopoietic cells byiretic acid [20].
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Figure 1: Thestructural featuresof PI3K C2p consisting of C2 domain, a helical domain, ras-binding domain and a catalytic domain.
PI3K C2B lacks regulatory subunitsbut have N and C ter minal extensions attached to the PI3K core structure, which could mediate
protein-protein interactions[19]

Table1: Characteristics of PI3K C2p adapted from [18]

Catalytic subunit| Binding sitg Regulated by Digtfitibn Li piIcT F\J/rlggu cts Functions for selective inhibitors
. . PI(3)P Vesicle trafficking, cell migration, liver
C2B Clathrin RTK, GPCR, IR Widespread PI(3,4)P2 growth and liver regeneration.

Domin et al. (1997) have carried out studies ontmbshe C2 domains in PI3K_68D, m-cpk, PKC, PI3RaGind
PI3K C and it seems C2 domain in particular cellular @roplays a significant role in membrane traffiakior
signal transduction but there is limited reporttba effectiveness of PI3K $2C2 domain. In this study, the effect
of magnesium (M%) concentration on amplified gene products of PIBR3 C2 domain was aimed to be
investigated.

EXPERIMENTAL SECTION

2.1 Materialsused for PCR

The template DNA (PI3K G2C2 domain) and oligonucleotide primers as preskmd able 2 were obtained from
Biomedical Laboratory, University of Bedfordshirabklled with JD 88, JD 89, JD 90 and JD 91, VentADN
polymerase (0.04 units/ul) (each forward {sensepr was used in conjunction with the reverse {ise}
primer) (uM), ThermoPol Reaction buffer, ANTPs (2008), magnesium sulphate (Mg@Qand autoclaved Milli-
Q- purified water. Other materials used were a budlalf filled with ice, Gibson pipette, Eppendavéll plate,
micro test tube, agarose gel, centrifuge and GetB& Imager.

Table2: An antisense primer and three sense primers used in PCR

Primers Seguence

JD 88 Antisense- 5’CGGAATTCTTATTACAAGGTGCCATGACTTCA 3
JD 89 | Sense - 5’GCCCCGGGAAATAAACTCTTCATCATGGTG 3

JD 90 | Sense - 5’GCCCCGGGATCCTACAAAAACAATAAACTC 3

JD 91 | Sense - 55GCCCCGGGAAAGCTGTCTATCTCCTACAAA 3

A, C, G and T represent nucleotide of adenine sy guanine and thymine at a position, respelgtive

2.2Amplification of target gene using PCR

Vent DNA polymerase and dNTPs stocks were placedcenOne PCR-ready Master Mix plate and the block
containing the two sets of primers to be used énrdactions were thawed and centrifuged using JGeartrifuge at
speed of 1000 rpm for 20 sec. The first master comprising of buffer, dNTPs, vent DNA polymerasB89,
JD88 and water was prepared for 5 reactions agdatlwas divided into 4 different labelled micrstteubes of Al,
A2, A3 and ANC. The next master mix comprising affer, dNTPs, vent DNA polymerase, JD90, JD88 aiadew
was prepared for 5 reactions and aliquot was divitéo 4 different labelled micro test tubes of BER, B3 and
BNC. The last master mix comprising of buffer, dTRent DNA polymerase, JD91, JD88 and water wapgred

for 5 reactions and aliquot was divided into 4 efiint labelled micro test tubes of C1, C2, C3 aN€CCThe master
mix was properly mixed with a pipette and the phlates centrifuged at speed of 1000 rpm for 20 séerwards,
MgSQ, in varied concentration of 5, 100QuM and 150QM, respectively, was added to the respective tubes
and template DNA was added with the use of a Gilpgpette, to most of the micro test tubes. The Bdpe well
plate was centrifuged again at the same speed atheémlaced in the Thermo cycler (BIO-RAD Labor#srinc.,
California, USA) for the purpose of optimization dfie inital PCR with magnesium (Mg of different
concentrations.
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The cycling conditions applied were as follow:-
1.95° C for 2 mins (denaturation)

2.95° C for 1 min (primer annealing)

3.55° C for Imin (extension)

4.72° C for 1 min (final extension)

5.Repeat steps 2-4 for 34 times

6.68° C for 5 min

7.4°C hold, infinity

Afterwards, the amplified products were analysedl@mAgarose gel. The product on the gel was vieustdg the

Gel Doc-1t™? Imager.
Table 3: Composition for the PCR reaction

Reaction components Al | A2 A3 | ANC | B1 | B2 B3 | BNC | C1 | C2 C3 | CNC
ThermoPol reaction buffer (uL) 5 5 5 5 5 5 5 5 5 5 5 5
F. Primer (uL) 05| 05| 05 05| 05 045 0.5 0.5 05 05 05 g.5
R Primer (uL) 05| 05| 05 05| 05 05 0.5 0.5 05 05 05 g.5
DNTPs (uL) 1 1 1 1 1 1 1 1 1 1 1 1
Water (uL) 41 | 40 39 39 41| 40 39 39 41 4D 39 3p
Vent DNA (uL) 1 1 1 1 1 1 1 1 1 1 1 1
MgSQO, (uM) - | 500| 1000{ 1500 -| 50 1000 1500 | 5p0 1000 1500
Template DNA (uL) 1 1 1 - 1 1 1 - 1 1 1 -
Total (uL) 50 | 50 50 50 50| 50 50 50 50 5D 50 5p

A1, B1 and C1 are samples without MgS&®, B2 and C2 have 1l of Mg$iD their reactions; A3, B3 and C3 have 2ul of Mg&@ ANC,
BNC and CNC are negative control samples contaidib§9+88, JD90+88 and JD91+88 primers, respectiyely well as 3ul of MgS@an
their reactions.

2.3 Purification of PCR products after amplification.

The PCR products (A1, B4 and C7) were purified gis@iAquick PCR purification kit (QIAGEN Inc., Valeia,
CA). Following the manufacturer’'s protocol, the BufPB containing guanine chloride, denaturant prutein
detergent and the PCR product obtained were mpladed into a QIAquick column, and centrifuged 36x60s at
13,200 rpm to bind DNA. The Buffer PE was put itlte QIAquick column and centrifuged at 13,200 rmmn30-

60s to elute DNA. Then, flow through the QIAquicklemn and placed in a fresh tube. The products were
centrifuged at 13,200 rpm for 1min and eluted witiioclaved Milli- Q- purified water. The purifiedJR products
were analysed on 1% Agarose gel.

RESULTSAND DISCUSSION

The PCR result obtained from gel electrophoresis lma seen in Figure 2 and clearly stated in Table 4 nut
shell, DNA bands were present in all reactions aithMgSQ and in some reactions with 1uM of MgSQane 1,
with a label SM (selectable marker), has bandskof (Kilo Base) molecular weight marker. All DNA kdswere
seen below 400bp when viewed along with the sdiéetamarker. PCR products were separated by 1% Agagel
electrophoresis compared with 1Kb molecular weightker to see the size of base pairs and the ctratien of
magnesium required.

A (D 89-+88) B (JD 50+88) C (JDS1+88)
SM 1 2 3 ANC 4 5 6 BNC 7 8 9 CNC

PGK Qp C2 Domain

Figure 2: Initial PCR for optimization

1225



Banigo Alma Tamunonengiofori and Azeez Taofik Oladimeji

J. Chem. Pharm. Res., 2016, 8(8):1223-1228

Table4: Summary of theinitial PCR for optimization

Reaction in Master mix+ template Master mix+ template DNA+| Master mix+ template DNA+ MaStgr:"T;sglN'\ggSQ
eaqh lane DNA - MgSOy 1pl MgSQ 2ul MgsQ (negeﬁive control)
Primers (Lane 2, 6 and 10) (Lane 3,7 and 11) (Lane 4,8 and 12) (Lane 5,9 and 13)
A (JD89+88) | Thick DNA bands presen Faint bands present No DisiAad No DNA band
B (JD90+88) | Thick DNA bands presen Thick DNA bands present DA band No DNA band
C (JD91+88) | Thick DNA bands presen Thick DNA bands present nHaands present No DNA band

Based on agarose gel electrophoresis analysispaified and purified amplified PCR products weh®wn in in
Figure 3(a) and (b), respectively. The DNA bandshef amplified PCR products obtained after usirgpghimers
(A, B and C) and without the addition of Mg$®ere observed below 400bp. Although, the thickredshe DNA
bands was more in the non-purified than the putif€R products. In the purified PCR products, theAlband in
B4 containing primers (JD 90+88) was quite fairtkemn the DNA bands in Al (JD 89+88) and C7 (91+88).

SM Al SM Al B4 C7

B4 C7

+00

200

@) (b

Figure 3: PCR amplified productswithout MgSO, (a) before purification (b) after purification

The detection of the presence of PISKBCZ2 Domain and determination of its DNA size aneldiwas
successfully carried out by experimental PCR andetgetrophoresis, respectively. The total basespaxpected
was about 378 and Figure 3(a) indicated that the af the DNA was expected to be relative the ssire to the
marker (between 350bp and 400bp) and also, theseatvsence of DNA bands in the control wells. Thasyever,
proofs qualitatively that the PCR products yielded PI3K CB C2 Domain. The expected total nhumber of the
amplified products was 17,179,869,184 copies &4ecycles. The performance of PCR was effectiviigieft and
enhanced by the primer design, annealing temperataaction buffer, vent DNA polymerase DNA quanaind
DNA quality. This is in agreement with the repof{2).

However, 1.0 uM concentration of each primer waBigently used during the reaction. The optimainper
annealing temperature was dependent on the basgosdion (i.e., the proportion of A, T, G, and Ccleotides),
primer concentration, and ionic reaction environtnéfhe annealing temperature and the componentthef
ThermoPol Reaction Buffer especially the cationgewalso considered after designing the primerspimper
annealing. The special cation combinations wersgeto maintain high primer annealing specifigibd majorly,
the free Mg ion present in the reaction buffer intention wasnake vent DNA polymerase more active. Vent DNA
polymerase was used rather tflay polymerase to revert the error generated duedawetease activity which can
affect the sequence of protein [17] and it has lpFemen to be much better th@iaqpolymerase in terms of fidelity
[9, 13] because of its heat resistance, abilitgeénerate new DNA strands using the DNA template niers
during elongation.

During the experiment, magnesium sulphate was atgee 2° 3° and negative control samples of A, B and C to
determine the effect of its concentration in thact®n. The magnesium ion (¥ was expected to act as a vital
Vent DNA polymerase cofactor necessary for enzyoiwity as well as binding to DNA, primers, and teatides
contained in the amplification reaction. After theccessful PCR was carried out, it can be obsdread Figure 2
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that the products show the variation in DNA baridkhess due to the presence of the’Mg the reaction because
the wells which contained all the necessary reagantl materials without magnesium had thick DNAdsaand
some other wells (B1 and C1) with 1uM of magnesisutphate had thick bands too. This may have ocdurre
because the free magnesium already present inetgtion buffer was sufficient enough to generafecient
products when bound to the DNA template, primeis mucleotides during amplification. Moreover, ihcalso be
observed that the addition of 500pM Minto sense primer of JD 89, JD 90 and JD 91 inmaied with antisense
JD88 increased the thickness of band but otherwisen the concentration of Mgincreased to 1000 uM and
1500uM Md". This implies that the need to minimize the comegion of Md" in the reaction is necessary for
higher fidelity of amplified products because exies magnesium stabilized the double stranded Dis
denatured the DNA which reduced the PCR produddl yiEhis is in agreement with the report of [16hiF is to say
that reduction in DNA band may be attributed torgf®in sense primer sequence. This indicated ¢aation exist
between the sense primers and theé*sigd optimal products can be obtained at conceotraif Mg* in buffer
solution and when added with 500pM fMgThe free magnesium in the buffer was also detezchiby the
proportions of the DNA template and primer used fbis PCR optimization [6]. Therefore, running the
experimental PCR reactions with the concentratiomagnesium as the only variable and also runrtiegréaction
on the agarose gel proved the most effective magmesoncentration by the presence of most DNA bgRf3R
products).

The essence of purifying the DNA was to clean iand remove debris from single copy genes in gea®@hA or
pathogenic viral DNA sequences in genomic DNA issdafrom an infected organism in the products. #sw
observed that the concentration of the purified DptAducts in all wells were different. The secondified DNA
product had the lowest concentration whereas tise gurified DNA had the highest. This could beaasesult of
reagents used. The purified products are now peeldfar DNA sequencing and restriction enzyme digast

CONCLUSION

The required components for PCR such as DNA templaNA polymerase (Vent), primers (three sense @rsm
and one antisense primer), buffer solution, deoglguside triphosphates (dNTPs), magnesium ion dsal the
PCR thermal profile were used according on a se@lle to detect the presence of Human PI3IR C2 domain
DNA, determine the effect of magnesium concentratia amplification and purify the amplified DNA phoct.
The qualitative PCR analysis of Human PI3KBG22 domain in the absence of an additional Magmesjielded
clear DNA bands of the amplified products below @@nd the amplified products were successfullyfipdrto
remove debris from the products. This preliminatgpsfor molecular DNA cloning was successful. Fortter
research, this experiment can be carried out @mge Iscale to generate larger amount of purifiediypets that will
be applied in Restriction Enzyme Digestion andtl@awith a plasmid vector to generate a recomiirfaNA
molecule, which could be further used to generdtgsimn protein. The fusion protein will further eed to detect
the binding partners of PI3K BZC2 domain thereby determining the function of 8K C23 enzyme.
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