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Optimization of PCR reaction conditions to obtain a successful
amplicon for the angiotensinogen gene that can later be used to
detect the M235T polymorphism
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O ABSTRACT 0O

Background: Polymerase chain reaction (PCR) is a sensitive and expensive procedure,
and its success requires many attempts. This study aims to develop optimization strategies
to amplify a specific sequence in the AGT gene, to detect the M235T polymorphism
associated hypertension.

Materials and methods: Genomic DNA was extracted by column method, and the PCR
reaction was carried out using special primers, applying different conditions, and PCR
products were detected using agarose gel electrophoresis.

Results: The optimized thermal cycler conditions for performing the PCR reaction were:
initial denaturation (temperature 94 °C, duration 2 min), denaturation (94 °C, 30 sec, 30
cycles), annealing (60 °C, 30 sec, 30 cycles), extension. (72°C, 30 seconds, 30 cycles),
final lengthening (72°C, 5 minutes). The optimized concentrations and volumes of reagents
were as follows: master mix (10 pl), forward and reverse primer (at a concentration of 21
pmol each), DNA template (at a concentration of 50 ng/ul).

Conclusion: Adjusting the annealing temperature, primer concentration, and thermal
cycler conditions had the greatest role in adjusting the PCR conditions, and there was no
need to make adjustments to the concentrations of other reagents, nor to use additional
amounts of magnesium chloride or other additives to enhance the reaction.

Keywords: Angiotensinogen gene - hypertension - PCR - optimized conditions- M235T
polymorphism.
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Reagent concentrations cycling conditions for PCR
Step Temperature | Time Cycle. N
Initial o .
Mgcl2 - Denaturation 94 °C 2 min 1
Denaturation 94 °C 30 sec 45
Forward primer (24 pmol) Annealing 55 °C 30 sec 45
Reverse Primer (24 pmol) Elongation 72 °C 30 sec 45
Template DNA (100 ng/ ul) Final Elongation 72 °C 7 min 1
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Step Temperature Time Cycle .N
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Mgcl2 (4 mM) BereuEe 94 °C 5 min 1
Denaturation 94 °C 40 sec 45
Forward primer (12 pmol) Annealing 57 °C 1 min 45
Reverse Primer (12 pmoljuL ) Elongation 72 °C 2 min 45
Template DNA (50 ng/ ul) Final. Elong 72°C 7 min 1
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Reagent concentrations cycling conditions for PCR
Step Temperature Time Cycle N
Initial o .
Magcl2 (4 mM) Denaturation 94 °C 5 min 1
Denaturation 94 °C 40 sec 45
Forward primer (18 pmol) Annealing 58 °C 1 min 45
Reverse Primer (18 pmol) Elongation 72°C 2 min 45
Template DNA (50 ng/ ul) Final. Elong 72°C 7 min 1
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Reagent concentrations cycling conditions for PCR
Step Temperature Time Cycle N

Mgcl2 (4 mM) el 94°C | 2min I
Denaturation 94 °C 30 sec 30

Forward primer (21 pmol) Annealing 59 °C 30 sec 30
Reverse Primer (21 pmol) Elongation 72°C 30 sec 30
Template DNA (50 ng/ ul) Final. Elong 72°C 5 min 1

t IS ghall sl Slea Jag i Jaa o Ausalal) Ayl
= Initial Denaturation: 94 °C - 2 minutes
= Denaturation: 94 °C- 30 seconds — 30 cycle
= Annealing: 60 °C- 30 seconds — 30 cycle
= Elongation: : 72 °C- 30 seconds — 30 cycle
» Final. Elong: : 72 °C- 5 minutes
t ) Jganl) sy WS cclie 4 e ol (e dilide 5805 Craddinlg

(5) danl A Aasal) Jagpl) :(5) pdy Jsaad)

Reagent concentrations il <l 3 5
1 2 3 4
Mgcl2 - 2,76 mM - 2.76 mM
Forward primer (18 pmol) (18 pmol) (21 pmol) (21 pmol)
Reverse Primer (18 pmol) (18 pmol) (21 pmol) (21 pmol)
Template DNA (50 ng/ ul) (100 ng/ ul) (50 ng/ ul) (50 ng/ ul)
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Template DNA (50 ng/ ul) Final. Elong 72°C 5 min 1
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2015 e o335 Vana Kolovou il a8 omilill (sSiliad) 7lad e g gy A je (S5 ol
¢ »iall 5 5-CCGTTTGTGCAGGGCCT GGCTCTC -3'(osbe¥) g iiall 1l sl ) Judiil) aladiiaal o
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s [13] Laxtidl) foalall Juduat COEAT Cannsy Aadiiiosall ag pilly il 5)a dayd Cadlis) G oGl
Ligyad 3 toalsall (ge 4313 Jubsll aladind 5 38 5 ATy JING-LIN CHENG J8 (e pall 8 il Al
(356 44 33d) °C 92 yhall) uaill o XU Bys0 35 Bk & Cam Aeaiiiesall Jag i) 8 DA a
72 syhall) dilgll ALY (sl 90 524l °C 72 3))all) ALY (456 40 sad) °C 55 syhall) ualil
Jelii rlad g g G s o 050 JilsSae 50 e Jeli muie aas e (362 10 524 °C
16] Linh b Ferdivad) @l e Aaline Zymill 3 dagiall Jagpill cuilSy dagpall Gl el 5f (PCR
Lusdl & cpal Jll GBS 62 cluhall e aell 3 AGT e i€l PCR Jeld Jag i coiiglis LS

21-18] g2Vl yaes Gy
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Chugy il et el M235T I aael e adl i aY oty of o o sisaipsn ) i 1 mals il e Jpuaall POR Jeldl il Lyl s

il gilly cilaliiiuy)

rla ity

&b gl Juludll aimil el PCR Jeliil Bl Cagylall apail a8 Jalgall <l il o3l s
30 sad Ay Anyn 60 caly Allg Lall ey goalgal) Jali ¥ Aaddl Bl cpalill 3)ha das aaad o AGT
ALY (JsasSer 21 e J) 5800 Aypatll mad ol Cum dedtisdl) goalsd) 585 50l ) ALVl (gl
S AT G SE e diaed shaY dals dla 05 Wy «oiY @hall il bk baa )
delall jlasy 48K Master Mix aa asasall 43S Cil€ Eua agaiinall sl (e dudlial cilaaS aladnnl
LY Jeall

Gl i)

s aaly Jslaa 8 saasa S il sae e (g5lal)l ViRed Tag Master Mix aladiuly pag —1
LS diam el AN € Gua ((Taqg  Polymerase sl cagyiaall 9K «dNTPS ) acal

sae b i)l oda Caaddinl 13) Led 43)lhe 2gall gy Jeadl Agen 3 atlu Les ccasllaall Jududl) ol
Baa e JS dliadie Jilae

@il Jiadll (pasdl o (DMSO) apSsilss Jine S Jie gAY delill cilijee alaaial gla ¥ -2
\aye i (BSA)

Calide e (IS aadind) PCR Jelil LBl (sl Gyl dushy i Al Adiiae Slal cla) =3
cdad) b legd SV I Gl duhy Y leaadin) [l ) bica g il dagyd) cilial)
RESTM
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