Y
©

Kb pole olfuduils
Helligs iloss g Gublags iloss o

) Tl g 5 5 F b

& 3
.I

CrossMarck

1s3alS oBjly
»ol

gl JesSml
ow9lSa
0>

U

tJgiune 63
o3ljylzr )b
O3 (5330 dugds oKl
Nchapar@azaruniv.ac.ir
QY31 a5
IR-NIMAD-REC.1396.032

VEol/oW/IV teidly ;s
VEoP/08 /YD 1 ipads

B iran South Med J 2024; 27(1): 37-52 [Open Access Policy]

i1 yogli Job aslllas (gl DNA 2l (gjludisgs
dazis 9> sldigal

*‘Abl)')l,gL? 20 S HLS8T Guigy Fsilaalw yaes M Cunyylouw s3>l

Ol 5255 (lzalyST (S Jagad 6LiS1S dyly pgle 63SUEGIS (wwlisicuuwn; 69,5
Ol G525 G285 Sibja pgle oIS ) (gl 9 Yoo liins 5y0”
Ol G225 Gy Sibj eole SIS (a9l JUT Wililinns jSy0 ™

oSz

Elol 9 gym ).iJquwm) oloics yooli Job bam> (gliwly )> DNA ghadwl (gjlwding :divej
o0 )l Riio Dilodih (6)l3¢55 Do (Vg j9bay 4 (95 (gigad . Cawl mgo )l g low
9L olhan 4 alizo 54 (o)L I eslaiwl b a=llas ¢yl 5> 059k 50 Goummo (SSuibj wlellos (gl
b () yogl

A plool CTAB b p 2lydxiawl (80 g 50)8 JoulS 62uiS5d L £ L DNA 23wl o ybg) g Slge
VA S5 3y90 ydlae b o] (ogls g yiegil Yo )3 i b CausS 999,301 J5 L DNA bi.?)l..\i.)
g- pinsSly )3 8L o il &S (b))l .L).\)f il Avso/ Arve 9 Avs/Avpe (glocams (gl Y-V/Y g
Olyues o s 3oy g (Rz) O w6 (HiiSlg 6351 duwlxo b wausys 4 2ol (6,231,535 g PCR
A duwle (%CV)

il eslaiuol b (CV%N/OY i lae 0 05630 FYE/AW) sais 2yl DNA jlads ()5 yinn (loaidly
Golho ydlie )dL (olad . dol Cawddy (NaCl yVgo(slao 0o pH=Y/#Tris-HCL ;Vgo(5lso 1o) 0 ,9L
«WJj aJLu Gib Al (p>o/o&) (J9las DNA vesls bl g 2y Avso/Avp. 9 Avs./Avre s
1580 b odds 23wl DNA JoSUgo .39y (S3ibdys 38 () 2 4 Woy8l dad saub glysxiwl DNA
g- UiSlg yd Iy 3)Slac iy (jVgo ko OEDTA g jV¥go(,lue 1eKHCO3 V9o Lo\ OONH,CI )
il (R?=0/99 03;L =0/99) yoql5 g (R?=0/qY ¢ E=o/\¥§) HBG () sl PCR

02505 sl asllhe gz Jamio 9> aiged I ) L L oxib zlyiiwl DNA JsSge (g pSazuis
Sl lis 1y g-PCR (351550

0 oIl ol )5 g 4 DNA CadsS 9 S 39102 L CTAB 8L o sitine DNA 2l (g, 15345 plu
A3 Sl Jaxie (92 I yegli Job (J9SIge wlallae (slp (5390 )21, PCR

®www.ismj.bpums.ac.ir


http://WWW.bpums.ac.ir
http://www.ismj.bpums.ac.ir/
https://orcid.org/0009-0008-3311-7893
https://orcid.org/0000-0002-7269-6858

A

i3y pabe olfituls
Hebgy lard 9 bl leds o

Original Research

Optimizing DNA Extraction from Frozen Blood
Samples for Studying Telomere Length

CrossMarck

S. Sobhanparast%, J. Soleymani®, Y. Aftabi’, N. Chaparzadeh'

" Department of Biology, School of Basic Sciences, Azarbaijan Shahid Madani University, Tabriz, Iran
2Tuberculosis & Lung Disease Research Center, Tabriz University of Medical Sciences, Tabriz, Iran

3 Pharmaceutical Analysis Research Center, Tabriz University of Medical Sciences, Tabriz, Iran

Abstract

Background: Optimizing DNA extraction for the preservation of telomere length — as a biomarker

for ageing and vari-ous diseases - is highly important. Long-term stored blood samples are

considered essential resources for genetic studies. In this study, different lysis buffers were used

along with CTAB extraction buffer to inves-tigate the quality of extracted DNA and the effect of

its accompanying inhibitors on quantitative PCR (g-PCR) in telomere studies.

Materials and Methods: DNA extraction was performed using six RBC lysis buffers and CTAB-

based extraction buffer. DNA integrity was evaluated by gel electrophoresis, quantity by absorb-

ance at 260 nm and its purity with expected values of 1.8 and 2-2.2 for the ratios of A¢/Aqs and Keywords:

Azeo/ Azzo. The quantitative effect of each buffer in g-PCR and the repeatability of the results were Teloriee

DNA extraction

assessed by calculating the reaction efficiency, coefficient of determination (R*), and percentage Hemoglobin

of coefficient of variation (%CV). Blood
Results: Buffer number 5 (10 mM Tris-HCI, pH 7.6, 50 mM NaCl) yielded the highest amount of Buffer

DNA extraction (324.93 ng/ml, %CV 11.53). All the extracted DNA samples were pure, as indi- *Corresponding author:

cated by the acceptable Axco/Azgo and Ageo/Agzoratios (p>0.05). Gel analysis revealed that the ex- Nader Chaparzadeh

tracted DNA of all the buffers ex-cept one was intact. The DNA molecule extracted with buffer Nchapar@azaruniv.ac.ir

number 1 (155 mM NH4CI, 10 mM KHCO;, and 5 mM EDTA) showed the best performance in g-  trieal code:
IR-NIMAD-REC.1396.032

PCR for HBG gene (efficiency=0.126, R?=0.97) and telomere (efficiency=0.99, R?=0.99).

Conclusion: The DNA molecule extracted from frozen blood samples by buffer number 1 showed

Received: 2024/06/02

the least g-PCR inhibition for telomere study. Accepted:
2024/09/15

6 Iran South Med J 2024; 27(1): 37-52 [Open Access Policy] B www.ismj.bpums.ac.ir


http://WWW.bpums.ac.ir
http://www.ismj.bpums.ac.ir/
https://orcid.org/0009-0008-3311-7893
https://orcid.org/0000-0002-7269-6858

WA/ yools aellao (gly (9> ;I DNA 21yl

oo 9 Gy oyl

Hep 4z )2 ghiul Cgz Ol ool &S Jlo e )
OV b8L a5 Cubld azgl WL bl diwe (g)9,0 DNA
tusuo pladl )3 WSl caw DNA shao o]
ool 5l a5 Sgide PCR Elgl (9zwd (loxilys
owalS L ox)lh dgdse db o)lL (lgicay
called )51 L g Mg (53)S G oyl Comoliaisl
303050 558 555 a3 1y PCR 5 DNA 355 jlyanly DNA
3 alinn (15 5 (PCR) (5 (slopsasj Sl (3Y)
otlem 9 @ Gy plgiedy Gl o oslaiwl o
S0 @olyd 1) DNA (6505 )lade 395 g Hausuins ()l
R Wlgie ghduwl Jole b edile 8L (sloeis)lee
53 JWis skl b G-PCR > jogli Job (s (515051351
o2l (10) 35,1355 51 am DNA aishy i858 (gloJlgs
29 (§l2)[S5 CaaS (yaae )3 2B e @) e dlleno
OSlg 0351 Ao b 3950 (55 S5 0f S @ S
2 @o35)I55L ol (IS plise (RY) pmsd s
cawolio ) B izt 3980 () G-PCR 3)Slac
Wga3 )> 39290 9lS9a plad (el 3> U wilghy 2L
BS B aauw (gl JgudS DNA & ik T (001
Job asllhao (gl S (h90 DNA jlaio o5 U
o® B Jaogh (Rl )3 9) 0l I 29 glyl yeeld
084 sl DNA Jlade 9 uglSgan ¢aib Wis ¢lje

al 0303)5 (a2 b
dolge (p2)3ag0 jl (550 a5 Wledls lin wlide wlallas
oo GPCR L yeoli Job (iziw )3 ISl
N oY) 2bbise DNA zhaswl Gy E95 109> slowigas
3k ol Gb Gjwpalls dlize (glogig) (Y 9
(F) 39450 DNA 651351 g s )3 glas sloul cacl
(S S5 ) €90 99l yaily g 550 Jelge alaz

6 Iran South Med J 2024; 27(1): 37-52 [Open Access Policy]

dolddo

Jl bl b a5 wid (3593598 g3 oyegli
O (h92a® 9 o)BI plp )d Begjgeg)S (sl
L oyogls Job 23S0 Wl (og3f WS Bas )y (She
9l 1 3980 UgS Ghume (gloyiis 9 pw iljl
b ployd 9 (pm S)> sl pe9l Job asllhe
I Gy b agllhe (1) cwl age oglew
e 38 odgl plgieds DNA 2wl (glocsuss
DNA 2lyaciwl (ybgy a5 Wledld Hlid ogli wlellhse
35556 DNA Gogls g yogls (s Job 0 Slgie
(V) ol

Veb  Wle 4 edd  0juBd (g9 (slodigas
3929 Jud 4 8k I (LTS: Long Term Stored)
$yb jl 9 (G-DNA) (50955 DNA jI i e (sl JgalS
GrSU9 Ao 9 polej dzye 93 Sim s 4 505
Ploj yh I dpoag)iie @le jl lodigal (grvaiib o
olellhe wags (YY) DNA 2hacwl (gly (gobaidl o
(F) 3dlise yosls Job ©lellae 5 Sub) Sjglgpessl
el 1) yieS digjo b i olellhe wayel oSl g
39290 5yl loaS g o JSSgp Jlo 2l b 3j e
Caolaisl (393 painio pegle §-DNA 2wl (gl
olptia (V) 25,185 L LTS (o2 jl 2wl ez S8
sophy) (jwang docadgame ol 4 dzgilb
anl )13)95 0 (VL Caedl I lioad Siwd gl
ol b oadd 03 )5 0 5058 9 (Rheid (gl larS
)13 85 s 1) DNA CadsS g caeS @lysinl calid
39290 LSy @ Ulgie 3lge ool dlaz 51 (8) M5
5 bpyg dmosingd dockas Elgl wilo jul (ool 5
245 (%) )5 o)Ll 9a0bgSSl (glod g (loj PH aizao

218550 3 2zl 3iahd b el (g2l 9 Uik (g9

®www.ismj.bpums.ac.ir



\Fol Cuiingad)l g (323)9,9 /) 0)lads /,o.a.O_O) 9 Gy Jo

gz b /Fo

Sl d2)d Yo glod 53 Jw £ e @ lodigas

3390 034D (613055

5L Elgil (gjlwoslol

Jyame Jiagh o2 )3 03laiul 3)50 (slasds Slge plad
33 odlaiwl 390 (sl Aide plaT Merck Sy
)8 @ zhainl Egiie gloghy) (gl walide wlallhe
ol Ghol Gas olge Il > a5 wlass,
JWs (65> Slaol g 0355 093 )y loghaivl
356 olais! jgbay aellbo (il 5> ol ply ailosds
slodigad jI GPCR by, 9 pogli glyziwl o 1250 (0l
cadale U NH4CN 00 . cwl 4385 51,8 (awyy 3y50 LTS
0 EDTA o Nesilwle KHCO3 Vool liol00
oYgosko Yo wsle b Tris-HCI) ¥ ,6L (1) (Vgoikeo
¥ 50 (V) (jVgoislee ¥ MQCI2 ¢ )Vgo(,lue Yo KCI
() (Ygoslse 1o TrisHCI g Vg luoldd NHACI)
(V) ()¥g0(5a0 Yo NaCl g )¥go( b Yo Tris-HCI) £ ,80
(W) (;¥go(skeo 0o NaCl g )¥go(,luo Yo Tris-HCI) & ,50
AL 53 aes (1) (Weeikee o) NaxCOs) 7,84 o
JVgoislse 1oo Tris-HCI Voo luo \/F NaCl) CTAB
ML lgicas (30> 95 CTAB g Voo lue YoEDTA
V/% 53 )8l (solad PH .3 03 )15 @ (Vo) 22wl
223)8 @kt

bolyd (G5lpsa 9 ) (5l2)3L 035Lo L B> ag2
Jsb )> onelSsan ©iz uwyp ) dige e gy
L Vgoisko Yo Tris-HCI y8L 51 )i0g3L BVe g BFo 2go

A 0 latwl glbgliundy b lgicas (M) pH=V/¢

6 Iran South Med J 2024; 27(1): 37-52 [Open Access Policy]

gz 39290 slouny) Jelge ol (b paduie 3929
hl> 5 ghainl glocuS io g yegli dsllae
3 ©dlaie gl o5 g Jiiwe ules g LEGdgI=e
Cannl (S0 45 3350 a]y) 60 (65651851 yogls Job
G (F) 2l €5l S8 b Gilie Glghas
sl ool )50 Gols cez )3 I 5 oyl
Job wlllao )5 3485 ¢ slaiel B 2ol (y3)9Tewda
G Hlade dyglemwsay g GPCR I eslaiwl b yogls
ohSbogh lply tcul @ge )L pall> DNA
9 U Jolpe pidle diagr e UIW Jl> )3 pligwe
) A yogli Job agllao (gly DNA zliaiwl as
) wglite 0L Gikd Yl aSial p egle waallho
G- 55 LTS (sloaigas 5l yogli alyviwl cga Lolaisl
00Ty G-PCR dingy boylyid el 034 (a0 PCR
g (Joglekar) ,55¢> d2llas dlas jl wlidss plo jl
5 @ e ¢ (Cawthon) (yigls agllhe g ) Ka
OIS OF0d 5 32,505k B (10 g 1F) cunl oib 438)S
Ol 32 B 9 33,5 (5920 2zl gy pryiglhe o
Sl Jols ol )3 weles sloul el oS lolge

Sy JBlas 0wl oad alise

g, 9 lge

09> lodiges

Edgal L )25 Gaind SQ Oyg0 © asllhe ol
buwgs a5 awl 4 Wae ¢llay 4 bgyye amio (g5
) pole olils ay) (g)lany 9 Juw Dlinins jSyo
IR-NIMAD- -1F35 oFF GU51 a5 L WA Jlo )5 juys
634 Lael G3loBBT cols, 09 9 392 634 (g)9Tgaz REC

®www.ismj.bpums.ac.ir



FI/ yogli agllbao (gl (92 1 DNA 2wl

oo 9 Gy oyl

Fo28,Blw 17 Aeod ;93 b caz)d Y1 (glod ) dd 8> Vo 3940
bole 993 (29) JB I yidg)Sae Foo puow . 353%
A2 Lgig)Sae 4 T @ (She ST b b
L3I T @ Jibopail (solme p2m 9 () sl Jusl
423 F gl )0 d88> O Wae 4 lodiged ¢yl 2b
DNA Couw) B 3544 joadyyilw V$Aeog ;3 oS ilu
Oy @ 9 4 593 o)1 4 ) JPbgpgsl T Cawsy
51 a2y b d8lsl 1Yo Jgilil yiugySie Yoo aial Cluw s
Slod )3 488> 0 Lo T (3Ll (glod )3 (55uwbgSTl ddiés o
353035 S9ai0,0le AFAoeg ;93 b g S Hlw d)> F
)3 83LoBL gw) 9 diBn) )93 1) JPUI d= al>yo )

(YYA) 223)8 U= 035905 T yiddgySae Yo

DNA ©ausS 9 waadsS (paasi
93 )3 Wigad o Avs/Ave. 9 Avs/ A (235 (gl
W03 (65051l Olyagil ol I eslatiwl b ol,SS
VA clys @ ocaus ¢l gl palls DNA s Hlade
Ol edgamo oyl 5l 2,5 1dlde ablse YY/Y g
«Sad 29y (RNA (hgman (ol S39)T 3924 sdias
Jsb 53 DNA Clllé (ysian Ao ©LiSy o o
096 jl eslaiwl b 6w 395 aung yiegil V5o 2go

(10) Cawl oaid dwlxe OyreY -y

29989y38 Jj
5999y3801 J5 oo jl o3lakunl b (0835 DNA (S
BT Jj .2 () (Payapajoohesh 40-1214 dran)
TBE ,3L ,> (DNAbiotech «ran Pro:2023.7) so)>
(EDTA 0, o/A¥ g saunl S0 0,5 0/0 (TTiS 0,5 1o/A)
dran) (Safe Stain) yas (5 5 yindgySao ) g 634 dags

5l ygySae O a8 adlsl T a4 (SinaClon

6 Iran South Med J 2024; 27(1): 37-52 [Open Access Policy]

DNA 21yl A3,

ilina 5L # b 3038 (sl JoulS 5
8315 )18 Ul (glos ) 48,85 10 o W (H95> (slodigas
e b s lgiSy bolie S Guae .09 g3 B 3504
oo 0 4 03,5 augd 9> @io plgica Yk V
b aSLS1 30 3 yidisae |y @ake ol 1 yidg)Sao
WSS w3 g SBlaz @yg0 @ 80 0 gy B ol
D ©o @ bglne l Colg )33 plal (SuSs
Centrifuge Universal 320R ) jouap,blw )5 a8
51 a2y .30 03l )8 Fooog 43 L (Hettich, Germany
Py 9 Wb A3 )93 o)T @ (29 (slgie joabay Bl
Sd ol b o 8l ik )y ewileBl
Boo )> Jol> guw) g9 3 HLSS )b P gdglumis
Oljae 9 2 Jo> yVgoluo Yo Tris-HCI 8L ,iilg)Sue
yiogib OVeg BFe 290 Job )3 joy8 (gloJoulS i
NanoDropTMOne /OneC  Micro oiws  bwgs
{USA) volume  UV-Vis  Spectrophotometer
lodigad (solad .233)3 )y (TermoFisher Scientific
0315 )8 Fooog j93 b jgudny Bl )d 48,85 O Wio @
W) )93 blizl b (rg)&le dl=yo ol I puy 2034
i )ly T 0 dlal Cowy @ aSil (a3 b
J> CTAB 8L ydg)Sue Boo )5 Jol> Ogu) upwe
23 2 el 53,5 ol eslaiwl b Jac gal 329)5
42y 7O glod jd tuclw SO W @ odiged ol
Dihan South Korea) SW yue ;3 3,5 bl
3 bdigas «yloj ¢yl 51 (w254 631> )8 (Scientific

(PPYe) Nas s GBI gl

25915 b 3)5)les
Lo09459)S00 9 aSLSI digad 4@ &) 0)39)15 yiulg)Se Voo
|53 S5y gy bglixe B 203 03l G (95 @

®www.ismj.bpums.ac.ir



\Fol Cudingad)l g (29,9 /) 0)las /|a.t.o_tb 9 Cumy Jw

Qg b /FY

WS > @2pe plgicdr (plply tiiwe (padie Job
9o 48

)3 el Yol jl S0 0 a0 baype (gled 9 loj Wi
9 Jualil qgjlwenidynly dl>yo Jolids G-PCR (iSly
9 Oloj aigad  Cunl 03l B Jgdz )d 3 Jagb
9 (Hold stage) wadgs al=yo plil gl 5L 390 gled
o2l )3 50 (Melt curve) Glie (Lisie 4 bgyyo dlsye
Oldo e =S g apjad dgde edolite Jgiz
OUWS 9 950 plail 555 load,z plall I Guy
S0 Jols oadd saolie (uilwygld JUSuw a5 3o 0
p> L Gl polaisl 3k Jpase

G-PCR (gl 63 wayyei (nlod 9 (53loj debiy .\ Joaz

42,3) Los

(Suike  (80) oloj d>yo
0 Yo 55w ywlg
7o Yo Juasl HBG
YY VYo OMb Jaob
0 0 (55w yaolg
50 10 Juast | yesls
Y 0 oM Jash
0 (48485 10) Foo aBg3 dl>ye
AN 0 Olde (Sisie

/ol g o/ /& A0 DNA glocublé ailyy 10 (gl

e 695 DNA @zo 0l gd yidiskee p2 0S50
syl cdale dg) yilg)Sae ¥ (iSly yo 5> o3l
i HBG 35 S5 0f e (R) myum 9 (F) 90
22 5145 390 V09,500 | yogli (gl 9 )Vg09)Sae V g ¥

)1y oslaiwl 3y90 HISlg o )3 yidg)Sue ) ame @ plaS
(Zist Fanavari Pishgam dran) ey (Jlgi .cd,S

(F) Cawl 034 63,97 daldl >

6 Iran South Med J 2024; 27(1): 37-52 [Open Access Policy]

Celw @i 5l w9 dixy, Ji Solz J21s g-DNA
(Syngene UK) UV ;g5 135 DNA coisS by (g)l,850
dao buwgi o3 ghiiwl DNA JoSlge .sd w)p
Crg2 S92 SLaSid 3B g az) LSy ¥ 8L j @ )8
(Ladder) )3 i1 Jj 59y » DNA wlekb o5lail ¢puss
SinnaClon bp 500 ul-SL7052 dran 1T 250-10000

03,5 eslasiwl Ladder

(9-PCR) (25 (sl LSl
Ll e pime 9 3080 gy S2 GPCR Suiss
Gi2 Blgige Yo Cawlns Jud 4 &5l yooli Job
05 SR L dlio )3 1) yogli Job )> S2e5 Oljunds
PGS Gup el SSS il e Al g2)e
S50 @ohd (Slg 0351 dusloe Gapb jl 1) oss)lajl
1o 2l p22 9 90,0 (gl LSS 93 )3 (G-PCR GiSly
(Applied BiosystemUSA) oKiws bowgi ying,Suo
JiSuw jl Jols aulis g plsol Step OneTM g-PCR
J38leys b (SYBR Green) ()8 polo 1 (Hiine puilunygld
slogisSly b 3035 uwyp Step One™ v.21
o5 S5 0f 9 sl ey I eslaiul b GBlas
osar gl lgise Sl Jgwe o HBG
Sl (6pS0)18l ol (s Job el (rnglSgan
G @ )3 lwdley )oi86 plgict (S S5 sloyj
15 yooli OWsy (o) iz 390 edliiwl PCR

Ghls g aibls 3929 5 SIS Oy G W glw dao

®www.ismj.bpums.ac.ir



F¥ / yools aellao (gl (92 51 DNA 2wl

oo 9 Gy oyl

»aily pU

35959 g

Telomere (F)

5 CGGTTTGTTTGGGTTTGGGTTTGGGTTTGGGTTTGGGTT 3

Telomere (R)

5 GGCTTGCCTTACCCTTACCCTTACCCTTACCCTTACCCT 3°

HEBG (F)

5'GCTTCTGACACAACTGTTCACTAGC 3

HBG (R) 5" CACCAACTTCATCCACGTTCACC 3

023 oy s e s2id HLb oo oyl
b (o3l (35) Ghs pliue) sl pgam)S) > L
290 @153 R > GRIPRE e ©lme I
e 555 035 39 Pl I (Sl 9wl Gl

el DNA Gilise yyslio
2 DNA ol 635le (8L (gl S39)T (;S35)155L ()10
R BB oSl 035L duwloe Gayb I GPCR (g9,

Ably50

loaisl

woskS 9 )laie wyp ) Bgas o ()T ;SLe
5 eslaiwl b YL ik o hawgd sai glyaiwl DNA
J932 )5 (SD) jlume lymil g %CV Glwizl b 03636
ig)Sae 0 )5Sl Yol /ED) £ 580 s 4y .awl 0301 ¥
DNA jlaie (p<o/od) (g)l3lio jobdy a5 (%CV:¥0/V
el )lade Adbse 4 jl yieS T b odis 2lysil
Al Hbsime woldl ae L YL ple > 0dd
FYE/AR) 0 5l 4 boya ks coyiuin (po/o0)
(¥ Jgaz) 2dbise (BCVVOY 4idg)Sao 059l
0392 LSy 0350 b DNA ogls jh5 5l )8l dao
Sl (gl 1) P-Y/Y g V/A CGgllas yslie g (p>o/oh)
(¥ Jgaz) 3505 ()L Avse/Avve g Avso/ Avpe

Biz g jod clodelS s Gildl L) JSE @b
OVo g BFe) pasld Liz dudw 93 )3 wolSoan
@lao 2o phels DNA jlade (Fo) o (ylegsl

g =o/F1) Simwad (wolSgar WGis ol JSuib

6 Iran South Med J 2024; 27(1): 37-52 [Open Access Policy]

2X Q-PCR Master (SMOBIO (Taiwan) juSae yiune

0 ax> @ ExcelTagTM Mix (SYBER {No ROX)

awl 024D 03 )5 4 LISlg B ) Hiulg)Sw

@lel Jul=d g 43325

Jlep b gl glodulaigaas Giogh ol )3
duplio .ol said plaol 1 inlyg GraphPad Prism
952350 b )8 (i (ocuus 9 DNA (oS (sloosls
pledl Tukey cuws g One-way ANOVA 1 eslatiwl b
Jaio b uolgan Bis gliue om bl cuwl o
CNme Gub 180 yo bawgi s zlyiiwl DNA
Simple Linear) (k5 (), g (Correlation)
0392 LSS Gwp Gl 2b Gy (Regression
CV.203)8 dwslos (%CV) Guilylg Cops 30> (@l
lo-Vo 1y CV g Cawl Cawlio jluwy 2u0)s o 5l yiaS
BByt 30)3 P jl i 5 s BB 3935xe 310y
(¥9) 2bbse Job

DNA cblé ¢y adaly (550813 (yiales o3,lasli] sisie
UiniSlg 5l sasTewssas (Ct) dilinl a5y jislie g oSl
193 DNA Gilite (glocdle 1 (oo (gyw . 2bls0
o® GRS ) SO L )Nl Gisse e 9 855
sl o | o 2 sloul oSl edilé g Ct pslie
sl E=1H160750P) o561y (yiiSlg (E) 035U ¢l5gas
BB 035L (SIS H9bas Lol Cwol Juoys Yoo JToaul 635U .34
3503 5l dgdse 4i8)S 5 53 auoyd Mo B Yo yw Joud

ABbGe (RY) omss Gaps oy 390 slopaslis

®www.ismj.bpums.ac.ir



\Fol Cuiingad)l g (29,9 /) 0)lads /|Q.L°—m 9 Cuny Jwo

g b /FF

oo Bis DNA I iy ju) 500 5l eslatul oo
)P0 £ 500 b plo SUSp ()lol (o IUT Gub
080 9 392 Dls ) DNA lade ()iaS (g)l3( 0
QU 395 1 @y 4 o 1) j0)8 (5o JgulS 5 pljee

(p<o/ot) >

DNA ,lado b (p=c/cof) p=o/olF) (g,lslie (r=o/F
cline p ogle oygs ol j3 )l s 2liaiuwl
Slasol )Jl 33 35 daaw LSLQ’LJS“S Ui 50)8 LSLQLJS“K
R L Gwlad ) oyl Jolw (goime g 6235 Caul

a2 >l 4i8)S )8 glSgem alaz 5l 9> (g2

alitnn 625iSj) (cloydL b CTAB (yivg) 4y 03 2lyixiuol DNA oS auglio ¥ Joaz

2% is . | 2% | 32 .| 2% | 32 3
X S . = & S < = § s »}J
22| 78 |45 |37 38 |43 42|38 | 3| 1
< = “’3_) &L < = ‘3_) & < [= =
33 ERD % I3 39 92X 33 30 =
& o & o & o =
1o/aY o/VF Y/Vo 1/od of oV \VAS 6/34 YA YOI/ AW \
¥/44 ooV v/ /04 o/o) VAY AN Fr/ay YYs/as Y
v/\Y o/l v/ew o/FA o/o) VAA \F/VE FO/EY | VoA/Bo W
v/£5 ofof /vy o/ o o/o) VAY 'E/W0 FO/YFE 10 /1Y 3
Y/OF ofof v/vs o/ o/o) VAA /o wY/ss | wre/aw o
VOA o/oF v/ws o/Vo o/oo VAY PO/V YP/WY | Vel /FO 5
Y = YT8AX +YFIN Y = YF/PEX £ VFY
P value=0.0061 P value= 0.014
500 — r=0.45 500 r=0.41
‘% 400— } 400
g 300 ; 300
a o
< 200 = 200
=) >
£ 100— £ 100+
(] f I I 0 I
0 2 4 6 8 0 2 4 6 8
Siagli 0¥+ 8 cuin Sagli BY+ iy
(B ) (A «all)

oadd 2wl DNA 4li0 b yiogsls OFo( g yiegiL BYo (L)l )3 Gz Gulwl y 835l 8L (g8 Hlabe (1u Siuwwad () | JSib
Fig 1. Evaluation of the correlation between remained hemoglobin and the amount of extracted DNA based on absorbance of

A) 570 nm and B) 540 nm

GUS V8L 5 eadd glhyaiuwl DNA JoSge .3gu S
(§9) 2yl 42 )3 9 L) S L3 Lo)3L ke
g DNA Lis 5 jl 5L ol ool 2ibse Jj

al 03)S5 Jae 9> o 525 5l 658l

6 Iran South Med J 2024; 27(1): 37-52 [Open Access Policy]

1989550 Jj
DNA aasS 390 sadline ¥ JSb )d a5 jobla
)N Glho g Cawl YU )3L dod bauwgs oudi 2lyaiuwl
olyao (5391 .l sasluwsas DNA I (55 Olekhd

0323 by Hlives ©l)>el 2ol aS jgblee DNA

®www.ismj.bpums.ac.ir



FO / yogli aellbo (glp (y92 ;I DNA g lyaicl

OI)ISA_OJ 9 Cawy oy louw

59999y5501 5 (59 whlitnn 1) 9L ki bauwgs 684 2lysiwl GDNA yygal P JSid
Fig 2. Image of extracted g-DNA on gel electrophoresis, using six different lysis buffers

dulowe dlas i (ga wlallas (gl 8L ¢yl L5)l oljeo
ulin HBG (i 5 5 elya> 4y yagli (s Job
03jb » 9ser dlaz | oS lge S929 bl
a8 (s oS €5 (5,50 a3 3 135850 31 STy
ol el jld)9550 (63h); Caol 5l S Vi yig |y
a5 2bb (gl3gS & Wb ok LI L By Sk
slogl PCR (glovasy )5 1) (Sa5)l55h ¢ J21a3 ¢pyiaS
9 109l (el iS5 Caolaisl B S (M) S
oW 1) 00,0 b eadd lydiul glodiga (gl 1) HBG
9 039 (polaisl (Sao iSS JSb il Gib 3o

39503 832 yould —ye0l

6 Iran South Med J 2024; 27(1): 37-52 [Open Access Policy]

9 E=o/\VF g yogli (clp R?=0/4% g E=o/39 1 8L
olpby (¥ JSd) ae30 ol HBG (gl R*=o/aY
@ 03 glyxiwl DNA olyao 1) 033)15L ¢liae ¢2yiaS
DNA JsSge wdll -¥ JSib @ab .cawl aiisliS (glo
OF 5l R%=0/39 9 E=o/1 (cl)l> 0 8L b sxid 2lyauiawl
J rogthe asui ) edd OBl YL 4 caws BG
bl awlio 3)Slac ogls (6l Lol Lo 310 ()i S92
g-PCR 2ol amnlio L 13 (R*=6/4F g E=o/AD) cawl
2 b iy bwe o zl)xiwl DNA )y
DNA &S 39450 (5525425 0090 (2 p@ 9 HBG (gl

Q395 b (gyieS losx)lsib 1 8L L esd zliiul

B www.ismj.bpums.ac.ir



1Pl Cuiingd)l g 0,;3)9)5 /\ o)LA.&") /|A.LQ_CD 9 Gy Jo

g b /FF

osli HBG
[v = AMX YA Y = TADX+ YA
» z wNEATYY
R%=%47 R2=AvY o
w Py
- . 6 20+ 9 -
O 20t O 2. ?‘\\\" %
4 N e e o
- e o == 104
10- e 10
ot
' o 1 2 3
0 1 2 3 0 1 2 3 DNA cli 548
DNA clS i DNA i 3 4

Y = Y/3e X+ VAA.

RS
20 201 R3=4vI
s s}
) 201 ¥ ) 2077
3 ke, g
> T . > ac. S
10 S 101 =
o 1 2 3 1 2 3
DNA i 58 DNA cbib 3y &)
Y = -TYTEX 4 Yo/ Y =YY X+ 14/FA
7 SR EITY
% R2=1%/
‘;(’zo [
2 B
10 e
—
1 3

Y = T/ TvX = TAITA

Y

RE=YV/

=
R?%=447
g,

Y = VAAX+ Y4AA

a3 J4mVTAL

(B «)

(A )

51 oslatiunl b . cunl 084 auy G-PCR aulis (glp 3 (ygam)S) 5l oslaiwl b BL yo b o glysiul DNA &) bgyyo 3135wl (sisso WV JSib
o9li 43 bgyyo 3|l sisie (0 HBG (45 4 bgiye 3luliwl (o imie (@] .Cunl 636 duslxes (iniSlg 6350 s

Fig 3. The Standard curves related to extracted DNA with each buffer are plotted using simple linear regression for the g-PCR

results. The efficiency of each reaction is calculated using slope of the line A) Standard curves related to the HBG gene B)

Standard curves related to telomeres.

B iran South Med J 2024; 27(1): 37-52 [Open Access Policy]

®www.ismj.bpums.ac.ir



FY / yools agllbs (gl (y95 jI DNA 2lyaciuwl

oo 9 Gy oyl

Wt v G
1
| -
Y i Y L
- .t
[ LFD
.t G L
i
{
| -
|
| -
Ry : L
(B «)

oot tae et Carre
\
|
Y il ' al
.t Cwrve Wt Curve
{
|
{
£l r
o -
Ly . LR n
’ (A ;Ln”) :

093 izxio (ll) . Abls0 G-PCR (iiSlg )5 18U o Jowgs o4 glysiuwl DNA 4,555 oo lais] 63505 .G-PCR 4855 g (icxie JF JSib

295 S5 093 (oo () HBG (5 iS5

Fig. 4. Melting curve of g-PCR. This demonstrates specificity of extracted DNA from each buffer in a single g-PCR reaction.

A) Melt curve of HBG. B) Melt curve of Telomere.

digoj 5 03l Wlellao (glp 1) 034 2lysciwl DNA cows
Sibhdaz0 S9a2 GPCR jleslasiwl b yooli Job (suw)p
Sdo @ G890 IS Hobar (98 S s> U

A wolSgan dlas I PCR (cloods)ls;b
Ohuaes (Hbd) g dellbe ¢Sl LTS ()95 (slodigas

Ol S0 JaeS (9390 pwpiand )3 Jd @ 1) (S

8 iran South Med J 2024; 27(1): 37-52 [Open Access Policy]

2L Eg Y b jl a5 sl i agllas ¢yl (goesls
100 cble 4 NHACT CuSys b ) ojlaid 8L
WVoole EDTA 5 Naoislue Yo KHCOs oVge(slue
09> lodigas jI DNA zlhaiuwl )3 1) 3)Slac o)k
9 S 54295 BB Hob @ waS)i o2l 31 semie

®www.ismj.bpums.ac.ir



\Fol Cuiingad)l g (2,99 /) 0)ladd /lo.x.o_(b 9y Jw

g b /FA

HUind @ y=io NHACH .asbbi0 NHACl (gols ¥ g1 80
@ 2980 LET G35 9 308 delS 59y el
sl ;> CH/HCO® gsT (gloJULS 3929 pac Jubd
il gl ol 508 lodglS SVS ) cauwgSs)
)iz silee glel )3 (gawl )Wd 1 )3 3uS)3
52 9 0313 Gilidl) 50,8 (95 )95 aepwwKHCO3
296> Jab> 40 (19) 35S Jac BU sj> S plgicay Bilgs
dac VUV lopH o 0L g2l ¥ 8L ©uS)3 > pun)s
il Gholo (sole g @udais HCI L oS (Siloj g 33550
S i 90 ol 29dje o wawl g hues L
Gz 9 Mine wawl Jolw o)led o lolic
GG 9 3o S PH gdise ST awlgisw
Tris- 3 >gibse Jide DNA 3le i) (sl oS
(PF) S Bas 1) Jolos PH sl ¢puiz 53 HC
i Tris-HCI (ggls B oF ¥ o (cloysly

|y ko jI DNA 2lyiiwl (1lgs bcSas g loisgd
wiyia ¥V ,8L 55 MgCla g KCI Sl a0 (il
o8l bl )d Sigigne buse SO skl el
22 (F0) S9d50 9> jl g DNA (gjlulaz g (gl
2 Lol ol 315 8L ¢yl b sas 2lyaivel DNA Hlade iz
o3 35 T DNA g 32350 ol jawl 395 51 Jj (59
G @25 3 90 ol (¥ JSb 9 ¥ Jga2) S50 gmne
R? wlwl y HBG (5 lp ¥ JSé @b eo PCR
39)0 Jlaiol 45 30383 gL 395 I (295 (523)LS3
Ol w53 53 (Weaikeo F) MCl (oW wiile e
DNA laio . adsbise NazCOz (sols & 130 .(M5) aibly )30
9i9)Se 32 )5 Pob/FO) (6padyyS5 g 03id 2l)2isel
2o @ Cousd (gpaSadhz j9ba BL ¢yl > (%CV:¥O/V)

J> 4 Blgise yol ¢l cude (p<o/ol) Cunl yiaS loydb

6 Iran South Med J 2024; 27(1): 37-52 [Open Access Policy]

§12)98L )y @ pliioe &5 WS (50 SaS diged
alize (g)lag b bye (o) S5l Cauj 9 Sa)
lyd 9 ikl agwgl Bao b ogli Job alaz I
ghziwl ghg) o QLBEL(FY) 3351y (asids glo
Slaiel Jl8 dzmgi S 3)9Temwday gl cunlio DNA
Gied Rk e @ 4295 b 2L 9wl (5)9p8
ghaiwl gloghy) aad dgd pleil PCR Al
0y ool 380 ju) alaz jl Syidio Jolyo (g
9 ok ST B> (g LuwSiaS 3,5
Els palls DNA 4 93,5 o caws cale )
U9y @ plise DNA glaiwl sloghy) o2zl
logig) 0l jl a5 L 9 Gl 9 Rbasd (SHle
g2 39290 (i S I gl 3)S o)lal
GolS 5 Miwe ohS Rlesd Gby) 4 gl
A6 iy s oyl @ islay 3ilgiae velBibinle;T
Job agllae )3 yogasay PCR aalis )3 )05 $)b jl o
Onzan (F) 2830 ol S350 b (630 SUa yo5ls
Glize (sloghgy b DNA 2lscwl asgyi oS (e o )
2> oAl (I 9 1) Sie ©glaie JS0aSy b )leie
22,80 5l eslaiiwl o ogle Cuwl 63 (s a=llbo ¢yl
GBy=e (sliwl) )3 Sy )3 g 03k (Rlresid S5 b
Py @ pedi zhdiwl (glp diag exiSil 8L
DNA coasS (59) 2 walidee )00 (inid )3 39290 OLuS)S
2haiwl e 3515y 0 GPCR )3 s gl
Olisabl a5 ol @go ogli Job (6uS6j1851 (l,DNA
e 9 YL CaasS b sadd 2yl DNA oS 59i Jols
3555 PCR 855 835y 3lg3 50 a5 caml (Lol I
2L (gdlge (g9l Caml e )80 I 52 5188
1> DNACGRS ¢yus2s )3 b 31550 ylgo |y PCR iS5 a5

(PP) a5 e slayl JMisl g-PCR Job

®www.ismj.bpums.ac.ir



FA/ yo9li aglllao (gl (92 51 DNA 213wl

ohKeo g Gy () loaw

2hydiwl DNA jlade cuwl 63,5 Jac s wglSgan
Golw soize o) sl 039 Sk ol L o
b puled )3 Jolw jl 2y )3 DNA dlaz I loaungS)
@ 4295 bl pwglSgan dazjl 9> il e
Olgieds pr9lSsam B3> )5 G990 3)Slac do)Sly (asS)s
08y Cawd jl 4 ymie (-PCR glosss)ls;b I S0
slodigas ol jl 2haiul )3 Hh5 3)90 DNA I iz

(p=e/ob) seid0 (9>
1 PCR 5)Slac j> a5 i (63)lgo dlaz jl losas)ls;b
51 DNA 355 )lgo DNA oyss cacl Lo 35,135 50
DNA J9Sg0 L piniSaoy 9 jlyaaly DNA & Juasl @)k
o3 LB 5B cod L eyl (PF) Wghe
S0 bl 1 pegli wslllas (G-PCR 3 owsygld JuiSw
NS kS )l2d Bao 4 i) gl ) 5 S5 o)
wilozo 8L ghaiwl A b a5 eyl jl
J9borgil 9 Jibl deeingds NaCl KCl 4 ¢lgis0
(R?=0/99 g E=0/21) 0 8L P JSis 4y 4255 b 15,5 o)Ll
BB a2 )3 9 533150 lire pyieS HBG oj ¢l
sloaigas jl ghaiel 35 b | R” 9 035 02388
g-PCR iSlg jd> oV JSb @b .l alisls LTS
9 E=0/AD) 2bbized JouB S8 L ol 3)Slac (ool
Oroglhe R7=0/99 ¢ E=o/49 L 1 ,8L (R?=o/qF
gz LTS (slodigas jI| DNA 2lhadiwl )5 1) 5)Slac
HBG 5 (sl yUL ¢l .l 0315 i yogls aellono
L @350 lis |y R?%=0/aY ¢ E=o/IVs (W JSiid)
0) b @@ GPCR )5 8L i yo 3)Slac auwglio
Sl | 80 &5 @S (50 030Wiko o9ll (gl po 9 HBG
ahaiwl DNA Giliso glocdale )3 )50 (gloydl a
©r3hSS pogle (585 PCR huwgd aidly 1555 9 634

o e .. . 2
2230 U 395 1 (5yiee 035k (RT bl 50)

6 Iran South Med J 2024; 27(1): 37-52 [Open Access Policy]

(CO3" g HCO™) NapCOs bawwgs o3id JuSiins (slovyguT
Nigdzo DNA a3895 guylo (g)lubl Cacly o5 bl
S2 b (el sangdh S lgicay CTAB JgSlgo
0 9 ol g 0T a0 S0 9 1)SOT (51)59) 30 0)420))
CTAB JgSgo 223150 Juunso S & )3 Jud> oo
035y 0w 5l el g 63)S Gis 1) i § iy, Blel
GBI (ggime b ST 9 uilign (b didyuwly i
Js 4 CTAB Jlo ¢yl b .64 -0 DNA dlas ;| oo Joluo
5 0305 S5 yuSlyaS DNA b 130 casio ) cyidbld
AL Joloe ;> NaCl wile (il b o3 ooy |y off
5 00 Jitwo CTABDNA (uShaS JuSis @lysiiwl
L CTAB g oo 8L Jolne @90y DNA
CBIE 22350 JaSbS oSS Lo 9 o) Bleh
9 PH kas cucl CTAB zhaiwl (0L )5 Guays (Vb
EDTA ogVes .39 -0 DNA @ ()3umw) ol jl (65gl>
3le d)b 93 (o9l 4 ghdwl 8L )5 9250
Ow )l Eaeb @b ol jl 9 390 Jiate pojuie 9 mamlS

(10 917) 39di50 eauwgSyl (glisé (52,2 03)
oslaiuwl 0y89,15 51 DNA I o 33907 yigs (gjwlas (¢l
oo T 51 SO sl el 0)39,l5 cawl onds
DNA (g5l> (2T 516 <o g (liné (glosud 9 ooy
&S cawl @)g0 ¢l 4 o3 samline asud (V) dg4 0
Gldl ©ls)ys SUsp b)SL ple & 80 j> @
oS g ((yiegil Yo )3 ©iz) caas Hh5 I whglaie
U5 8 AnlAr o Av/A. s cocuws Golol
bl (p>e/ed) (g)lel ©glas )Spaae b j)ys89,isll
4295 b a5 Cal ool 425 o iS5 (¥ JSb 9 ¥ Jga2)
ol lolie cawl Js @ ¥V Joaz 9 ) IS @
Blod )> ©eVgb (IS Sl s s> gladolw

Gl )y 5 8L dzje AS ke 4y Yo bie

®www.ismj.bpums.ac.ir



1Fol Cadiguad)l 9 (523)9)8 /1 0)ladh /@ide g Camy Jlw

gz b /bo

coS) @ b awlie )d (gyigr @l (G-PCR 5)Slac
g CagaS dgagr 4 Cawnl iyl g 0313 (LiEs 395 51,50
209)Me 255 SaS yogli Job o> > o594 DNA cuals
@ 2o CTAB 8L p iine glhddiwl (b9 o2l ol
o2 sl 0303)5 G-PCR (c635)155L lue LialS
Aiahd 53 1) 5 H8L dingy waS)S 5l edlatiwl Cool oaisl
slo)Soly wlgise § WSse 0l DNA 2wl

259l ol)s (ST wlallhe gl ()90

13,39 9 gl
i)l lid)lS 4oyl jl iy glgied GH1S o
e A o0l (gemuinly syl 83zl
G138 oy GSibj psle oKls 4y sg)law 9
3o ol PJlo coles b idg5 8jap ol 33,550
GNbj pale o8l ) glogylen 9 Jw ©ligiss
AFeY BAo :@USI A5 L VYolF o)laid jozo L 3y

. 1=l IRTBZMED.REC

&l sLas
o3 by Bdungs buwgs @dlie (o)l wgSaue

RO

Glaol aas 5l GS3gll I gyle 9 palls> DNA aygs
2 5 655, 9 wbbise kgl I gl
2 29 ol @ azgi g ks> IS @l (L))
) 050 laized yegli Job @ bgye wlallhe
GO e Dlgie DNA )5 dg2g0  (loallbl
L agllao (yl )> 390 jogli Job Caw)db G)ﬂfoﬂ‘)&l
O Wb e wilito S gloySh )1 ) p
Sazie 995 (slodigal jI DNA zlhiiwl gz o)
G Job (6p56j13l (gamy Wlallhs ;3 B g &)l
oPpbeebl B HBG 5 S5 of e 4y yeols
dos I > A1) s oS LoD
CocuS & Guwyiwd pac addlbo oyl ewsgisw
B (slo)3L dlasl (5392 39320 g yeoli il (g)ld

Cawl 0393 60T Cauwdy 20 iy aunlio Cag> 4

olocdy wlellao Elgl )3 damio logs I odlakiwl
o (e 9 DNA gl 0 4 g9)de gie
dogylen I (gl Sl plgicas yools Job
A GJeSlge S oliudad )y (g)8ly Cauol
J92)® b 5 0L oS obs s agllae ol (gpuSams

0 EDTA g ,Vgoskee Yo KHCO3 oVgoslee 100 NHACI

A5l e g (BCV) gy S5 HB5 5l po Vgeishue

References

7.Shammas MA. Telomeres, lifestyle, cancer, and aging.
Curr Opin Clin Nutr Metab Care 2011; 14(1): 28-34.
doi: 10.1097/MC0.0b013e32834121b1

2.Denham J, Marques FZ, Charchar FJ. Leukocyte telo-
mere length variation due to DNA extraction method.
BMC Res Notes 2014; 7: 877. doi: 10.1186/1756-
0500-7-877

8 iran South Med J 2024; 27(1): 37-52 [Open Access Policy]

3.Di Pietro F, Ortenzi F, Tilio M, et al. Genomic DNA ex-
traction from whole blood stored from 15- to 30-years
at-20 °C by rapid phenol-chloroform protocol: A useful
tool for genetic epidemiology studies. Mol Cell Probes
2011; 25(1): 44-8. doi: 10.1016/j.mcp.2010.710.003

4.Lin J, Smith DL, Esteves K, et al. Telomere length

measurement by gPCR — Summary of critical factors

®www.ismj.bpums.ac.ir


file:///C:/Users/Ismj/Downloads/10.1097/MCO.0b013e32834121b1
https://doi.org/10.1186%2F1756-0500-7-877
https://doi.org/10.1186%2F1756-0500-7-877
http://dx.doi.org/10.1016/j.mcp.2010.10.003

OV / yools agllao (gl (9> ;| DNA 21yl

oo 9 Gy oy luw

and recommendations for assay design. Psychoneu-
roendocrinology 2019; 99: 271-8.
doi: 10.1016/j.psyneuen.2018.10.005

5.Goldberg S. Mechanical/physical methods of cell dis-
tribution and tissue homogenization. Methods Mol
Biol 2014; 1295: 1-20. doi: 10.1007/978-1-4939-2550-
6_1.

6.Posch A. Sample preparation guidelines for two-di-
mensional electrophoresis. Arch Physiol Biochem
2014;120(5):192-197.doi:
10.3109/13813455.2014.955031

7.Akane A, Matsubara K, Nakamura H, et al. Identifica-
tion of the heme compound copurified with deoxyribo-
nucleic acid (DNA) from bloodstains, a major inhibitor
of polymerase chain reaction (PCR) amplification. J
Forensic Sci1994;39(2):362-372.

doi: https://DOl.org/10.1520/JFS13607J

8.de Franchis R, Cross NCP, Foulkes NS, et al. A potent
inhibitor of Tag polymerase copurifies with human ge-
nomic DNA. Nucleic Acids Res 1988; 16(21): 10355.
doi: 10.1093/nar/16.21.10355

9.Sidstedt M, Hedman J, Romsos EL, et al. Inhibition
mechanisms of hemoglobin, immunoglobulin G, and
whole blood in digital and real-time PCR. Anal Bioanal
Chem 2018; 410(10): 2569-2583. doi:
10.1007/s00216-018-0931-z

10.Lucena-Aguilar G, Sénchez-Lépez AM, Barberan-
Aceituno C, et al. DNA source selection for down-
stream applications based on dna quality indicators
analysis. Biopreserv Biobank 2016; 14(4). 264-270.
doi: 10.1089/bi0.2015.0064

11.Boardman LA, Skinner HG, Litzelman K. elomere
length varies by DNA extraction method: Implications
for epidemiologic research - Response. Cancer Epi-
demiol Biomarkers Prev 2014; 23(6): 1131. doi:
10.1158/1055-9965.EPI-14-0234

12.Cunningham JM, Johnson RA, Litzelman K, et al. Te-
lomere length varies by DNA extraction method: Impli-
cations for epidemiologic research. Cancer Epidemiol
Biomarkers Prev 2013; 22(11): 2047-2054. doi:
10.1158/1055-9965.EPI-13-0409

13.Martin-Ruiz CM, Baird D, Roger L, et al. Reproducibil-
ity of telomere length assessment: An international
collaborative study. Int J Epidemiol 2015; 44(5):

8 iran South Med J 2024; 27(1): 37-52 [Open Access Policy]

1749-1754. doi: 10.1093/ije/dyv171

14.Joglekar MV, Satoor SN, Wong WKM, et al. An opti-
mised step-by-step protocol for measuring relative te-
lomere length. Methods Protoc 2020; 3(2): 27.
doi: 10.3390/mps3020027

15.Cawthon RM. Telomere measurement by quantita-
tive PCR. Nucleic Acids Res 2002; 30(10): e47. doi:
10.1093/nar/30.10.e47

16.Guha P, Das A, Dutta S, et al. A rapid and efficient
DNA extraction protocol from fresh and frozen human
blood samples. J Clin Lab Anal 2018; 32(1): e22181.
doi: 10.1002/jcla.22181

17.Chacon-Cortes D, Haupt LM, Lea RA, et al. Compari-
son of genomic DNA extraction techniques from
whole blood samples: A time, cost and quality evalua-
tion study. Mol Biol Rep 2012; 39(5): 5961-5966. doi:
10.1007/s11033-011-1408-8

18.Brown WE, Hu JC, Athanasiou KA. Ammonium-chlo-
ride-potassium lysing buffer treatment of fully differ-
entiated cells increases cell purity and resulting neo-
tissue functional properties. Tissue Eng - Part C Meth-
ods 2016; 22(9): 895-903. doi:
10.1089/ten.tec.2016.0184

19.Galyuk EN, Lando DY, Egorova VP, et al. Na2CO3 in-
fluence on DNA double helix stability: Strong anion de-
stabilizing effect. J Biomol Struct Dyn 2003; 20(6):
801-809. doi: 10.1080/07391102.2003.10506896

20.Borges A, Rosa MS, Recchia GH, et al. CTAB methods
for DNA extraction of sweetpotato for microsatellite
analysis. Sci Agric 2009; 66(4): 529-534. doi:
10.1590/50103-90162009000400015

21.Song Y, Fahs A, Feldman C, et al. A reliable and ef-
fective method of DNA isolation from old human
blood paper cards. Springerplus 2013; 2: 616. doi:
10.1186/2193-1801-2-616

22 Terry CF, Harris N, Parkes HC. Detection of genet-
ically modified crops and their derivatives: Critical
steps in sample preparation and extraction. J AOAC
Int. 2002; 85(3): 768-774.

doi: 10.1093/jacac/85.3.768

23.Budelier K, Schorr J. Purification of DNA by Anion-
Exchange Chromatography. Curr Protoc Mol Biol
2001: Chapter 2: Unit2.1B.

doi: 10.1002/0471142727.mb0201bs42

®www.ismj.bpums.ac.ir


https://doi.org/10.1016%2Fj.psyneuen.2018.10.005
file:///C:/Users/Ismj/Downloads/10.1007/978-1-4939-2550-6_1
file:///C:/Users/Ismj/Downloads/10.1007/978-1-4939-2550-6_1
file:///C:/Users/Ismj/Downloads/10.3109/13813455.2014.955031
https://doi.org/10.1520/JFS13607J
http://dx.doi.org/10.1093/nar/16.21.10355
file:///C:/Users/Ismj/Downloads/10.1007/s00216-018-0931-z
https://doi.org/10.1089%2Fbio.2015.0064
https://doi.org/10.1158/1055-9965.EPI-13-0409
https://doi.org/10.1158/1055-9965.EPI-13-0409
file:///C:/Users/Ismj/Downloads/10.1093/ije/dyv171
https://doi.org/10.3390%2Fmps3020027
file:///C:/Users/Ismj/Downloads/10.1093/nar/30.10.e47
https://doi.org/10.1002/jcla.22181
https://doi.org/10.1007/s11033-011-1408-8
https://doi.org/10.1089%2Ften.tec.2016.0184
https://doi.org/10.1080/07391102.2003.10506896
http://dx.doi.org/10.1590/S0103-90162009000400015
https://doi.org/10.1186%2F2193-1801-2-616
file:///C:/Users/Ismj/Downloads/10.1093/jaoac/85.3.768
https://doi.org/10.1002/0471142727.mb0201bs42

\Fol Cuiingad)l g (29,9 /) 0)lads /la.m.s'b 9 Cuny Jwo

g b /Y

24 Carpi FM, Di Pietro F, Vincenzetti S, et al. Human DNA
extraction methods: Patents and applications. Recent
Patents DNA Gene Seq 2011; 5(1): 1-7. doi
10.2174/187221511794839264

25.Demeke T, Jenkins GR. Influence of DNA extraction
methods, PCR inhibitors and quantification methods
on realtime PCR assay of biotechnology-derived
traits. Anal Bioanal Chem 2010; 396(6): 1977-1990.
doi: 10.1007/s00216-009-3150-9

26.Thomas JC, Khoury R, Neeley CK, et al. A fast CTAB
method of human DNA isolation for polymerase chain
reaction Applications. Biochem Educ 1997; 25(4):
233-235. doi: 10.1016/S0307-4412(97)00122-2

27.Shokrzadeh M, Mohammadpour A. Evaluation of a
modified salt-out method for DNA extraction from
whole blood lymphocytes: A simple and economical
method for gene polymorphism. Pharm Biomed Res
2018; 4(2): 28-32. doi: 10.18502/pbr.v4i2.218

28.Ebadi Z, Ghaffarian S. Association of WDR79
(rs2287497C>T) Poly-morphism with Breast Cancer
Susceptibility in Northwest of Iran. Iran South Med J
2023; 26(1): 1-13. doi: 10.61186/ism;}.26.1.1

29.Aronhime S, Calcagno C, Jajamovich GH, et al. DCE-
MRI of the liver: Effect of linear and nonlinear conver-
sions on hepatic perfusion quantification and repro-
ducibility. J Magn Reson Imaging 2014; 40(1): 90-8.
doi: 10.1002/jmri.24341

30.Liu P, Zhu Z, Zeng C, et al. Specific absorption spec-

tra of hemoglobin at different PO2 levels: potential

8 iran South Med J 2024; 27(1): 37-52 [Open Access Policy]

noninvasive method to detect PO2 in tissues. J Bio-
med  Opt 2012, 17(12) 125002.  doi
10.1117/1.JB0.17.12.125002

31.Al-Soud WA, Radstrem P. Purification and character-
ization of PCR-inhibitory components in blood cells. J
Clin Microbiol 2001, 39(2). 485-493. doi
10.1128/JCM.39.2.485-493.2001

32.Zhou L, Lei Q, Guo J, et al. Long-term whole blood
DNA preservation by cost-efficient cryosilicification.
Nat Commun 2022; 13: 6265. doi: 10.1038/s41467-
022-33759-y

33.Kuffel A, Gray A, Daeid NN. Impact of metal ions on
PCR inhibition and RT-PCR efficiency. Int J Legal Med
2021; 135(1). 63-72. doi: 10.1007/s00414-020-
02363-4

34.Heikrujam J, Kishor R, Behari Mazumder P. the
chemistry behind plant dna isolation protocols. In:
Boldura OM, Balta C, Awwad NS eds. Biochemical
analysis tools - Methods for bio-molecules studies.
IntechOpen, 2020. doi: 10.5772/intechopen.92206

35.Lahiri DK, Schnabel B. DNA isolation by a rapid
method from human blood samples: Effects of MgCl2,
EDTA, storage time, and temperature on DNA yield
and quality. Biochem Genet 1993; 31(7): 321-328.
doi: 10.1007/BF02401826

36.0pel KL, Chung D, McCord BR. A study of PCR inhi-
bition mechanisms using real time PCR. J Forensic
Sci 2010; 55(1): 25-33. doi: 10.1111/}.1556~
4029.2009.01245.x

®www.ismj.bpums.ac.ir


https://doi.org/10.2174/187221511794839264
file:///C:/Users/Ismj/Downloads/10.1007/s00216-009-3150-9
http://dx.doi.org/10.18502/pbr.v4i2.218
http://dx.doi.org/10.61186/ismj.26.1.1
https://doi.org/10.1002/jmri.24341
https://doi.org/10.1117/1.jbo.17.12.125002
https://doi.org/10.1128/jcm.39.2.485-493.2001
file:///C:/Users/Ismj/Downloads/10.1038/s41467-022-33759-y
file:///C:/Users/Ismj/Downloads/10.1038/s41467-022-33759-y
https://doi.org/10.1007/s00414-020-02363-4
https://doi.org/10.1007/s00414-020-02363-4
file:///C:/Users/Ismj/Downloads/10.5772/intechopen.92206
https://doi.org/10.1007/bf02401826
https://doi.org/10.1111/j.1556-4029.2009.01245.x
https://doi.org/10.1111/j.1556-4029.2009.01245.x

