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#Abstract

Background: The coagulation factor XIII is a pro-transglutaminase enzyme with tetrameric
structure. An exchange of G for A in exon 2 of A subunit results in replacement of valine with
leucine in amino acid 34. As aresult of this substitution mutation, the clots produced are fragile and
loose therefore it seems that FXIII Va34Leu polymorphism acts as a factor for individual
protection against thrombosis

Objectives: To determine the prevalence and role of FXII1A Va34Leu polymorphism against deep
vein thrombosis.

Methods: This was a retrospective case-control study performed on 116 patients with DVT who
were referred to Thrombosis and Homeostasis Laboratory affiliated to Iranian Blood Transfusion
Organization. Also, 100 hedlthy individuals (blood donors) were recruited as control. Following
DNA extraction and application of PCR and RFLP techniques in presence of restriction enzyme
Cfol, the genotypes of FXIIl Va34Leu polymorphism were identified. The data were analyzed
using chi square test as well as calculation of OD ratio and 95% confidence interval.

Findings: The prevalence of FXIII Va34Leu polymorphism among the case and control groups
was 22.4% and 37.4%, respectively. While the alele frequency of leucine in case group was 14.7%
it was 20.2% in control group. No significant correlation between polymorphism and sex was
established.

Conclusion: According to our data, no association between the FXI11 Va34Leu polymorphism and
protection against deep vein thrombosis was demonstrated. Therefore, it seems that this
polymorphism occurs as a hatural phenomenon and unaffected by gender.

Keywords: Polymorphism, Coagulation factor X111, Deep Vein Thrombosis, PCR-RFLP

Corresponding Address: IBTO bldg, Hemmat Exp. Way, Next to the Milad Tower, P.O.Box 14665-1157, Tehran, Iran
Email: S.Samiee@ibto.ir

Tel: +98 912 3873143

Received: 2008/09/11

Accepted: 2009/06/21



WA Obes cOF (53 )F o5lad s s Sl e 935 (ST ke ol ode dloms \i2

O r! g3 JBG! ol a4 80 dxal w0

skeskeoskeoskosk skskskosk skesksk k

ol G dae Ol pe 8 F e pled ¥ ool (shge Ao

PO (S pole olSisly (siglgilam 095 ale e guie g 0p™

Al g Jsl plajls Clisios 35 50 ele wla giae g (ye *

Ol 0 Js] plajle ©liiss 35 50 ele Ol gt g Jbolual***
9 Sby pole olSutnls alSileil pole 095 ale Cla guie g e FFFF
Ol ss Jlas! lejlo lidss 3 ye (Salgm (ulus lS*HFHE
CVYPAYIVEY il «lidions 5 5 coll 5 JEB1 losles (635 50 ol cead 1005 g ovn] hdh e oblis e )5 40 o]
Email: S.Samiee@ibto.ir

MY 5 oy du)b AVISIYY il oo

lee )n;

LXVES

Sl p e ) (5 i (b (slayli L (o2l VY ole 3 A sy 05 51 (19351 )3 (08155 b ceesd S sle) Ll Kt
sl (539 jowes s slales Blie 3 (ased clablons ] i dusy o a5 4 o 39l 0 3525 4 Slis

1 plool as (slody g 59m085 lio 3 FXIIT VaI3ALeU gy by oS clablns L2 5 oud i jolaio 4 anllas 13

4 WAY oo oy, 5 L5 WWAY Jlo olo (63 51 457 Las by yg jomegys 45 Mine Hlow VN (59) p (samld — (5350 adlllan oyl 1B gy g Dlgo
s DNA gl sl j] g 0 plosl iz 5 oy 5 51 laa 3,8 1o+ 5 L9y 005 0005 gl )l (1l0) (o8 JSH lojls (638 0 olSislo]
ol CFOT 83910 w3l yos 13 s RELP gy L FXIIIA Val34Lel peushyo s cslacaisis « (PCR) jlyosly (ol 0255 2Ty
S los (8 jedome (gylel 9050 b Waodly s

93 3 oewgd W Slohs sl cawd & YYIF o YWIXT sy ol 33l g olslows 09,5 p3 FXTIIVaI34LeU poud ygo b £gu sAEL
i oanlie (gl ine BLII 555 081 i g asdpo s cnl €56 O 9 VIV 9 VIV i @l sl g olla 055

oy g (ladlome (53U 181 g sl (b 33y o baid FXIITA Val34Leu b po s cuy o o 4 laasl &) dogi b 16 yu8 dns

ol oS 89 jar0g,

Ao R0
L 5Lineligh il yign S (9 (o2l WY Lol
oot s 251y 125 93 51 48 ol S poly5 sl
J—8U gy A lep; 90 o (FXIIIA) ali o

oredS SLaig ypias ) s (09 00 g9y
B9 1S o o 1) 5 b IS5 FXIIIA

@Las WY ole ()] 3 @l masd o b €5 )l

3 hwlgiol Sl oi5 e eba Sl de g
Val650lle <Pro564Leu <Val34Leu lacusige
S35 st yo oy 3] P05 o GlU651Gln
e > Ml oas 4 lus Tyr204Phe (g cos
FXIT Val34Let s yo by dLbouidyo s oyl
Vs ly ookl VW Jole cudld o 1) 585 oy Sete
159l s S sle el pld pudye dy oy
&9 3l oo o) (T) e sl 0 (G) 0lsS

b el XTI Jole Vel o LSuis (FXIIB)
9 Oigrmd 32 o9y Bl (e (Sapmd A (b
L FXIITA 00838 55 ol (5ygp di5d JuSuis
P9392955 oUsS (593 YF-YO Cusbga )3 b ol V7
Ol 1) Sl gial VIV I ISUie (2itig e g 3) )13 7
JLsd e oolanl VY ole b s 3 ™S’ o

Owegy bwgs A sl 5 el Gl 5 caplgisel



A% WA Ol O 53 2)F oslot cond s Sl ¢ 553 Sy sl ol ol s

sl Jlg 3 00t paseds (ly S aS5lS o
A3 e bt 3" el o 1) Slgreal o pusSae
Cosly o (Cwl A sl Jome 0l 3 (ol 45520S'5)
018 3game o i) (gl 0aS 3game sl sl
o) 45 355 o (GCG/C) sk g5 53 Cfol
3 (omwgd HN) G sl 4o cpduoss jpis 5> cullad
)5 yeed PCR iSly (¢lyy (GCT/C) 59 o0 Cawd
(N osleds Jgdor ) b odlatl o (65

2 Gl olwge i aelip —Y Jgo

FXI11Val34Leu

oles Los
P s | g |
\ v a0 o) i

\ a0 culas
o[ 80 s

\ v S
Ve = G s

L oads (gjmel S5y 03 ¥ 5g)8T 5 53 539,280
U9y Jl sl Ly madpo b g cilog  ponis]
i Sz b oy Cfol 3] 925 > RFLP
b i 46l w3l b el YF e 4 ol 5 le
PCR J9m_>u 4S b ul.w ‘_,’_mliwln)] LSL‘Z’(J}”).]
bowg o pl mad 5 am il Job b cas WY
33 03 s dxkad (CFO] a8 Sg0 0 o 5
(0ely oelg) oty g9 rigif L (olmdiges
4 PCR (sla Jsasmo (o) [mog)) ©5Sj300
Elol y3aS Jls o wsaile (Bl oddds i Ojgo
Cuwd PCR Jgammo 53 1o (gl [ lly) 095059 0
S35 Cgy Sl Ao ol b oad (5300l S,

-(\ 0,5l JSW)

2 Ogd do ondly (LSl a3 g (ol s
Oy oy Jlsd oL Sl Lg.h_wlwi Y al_ol
W) s e A dsly 5,5 (Arg37-Gly38)
s yoisy 45 ol ol il 50 p9l e 3929 4

(f_ﬂ...\;.;b@ oAl cdadls (g )9

6o SeXeals FXIII Val34Leu i yo b
La3liid o o] g 45 syl 2 )05 (glod giuS
La ol 50003 YA licwgalbos oy FF/Y
3 )55 oS U Mecl oais )55 aoyd Y0
ol sl bl Syl Cazen 3> pand yo b oyl E o0
e i 5 35 e i by adllas (] AU
—8es 1 yg jouegys b byl ) FXIIT Val34Leu
5l

g g dlgen
Mo jlow W& (59 2 sl 3)90 adlllas (]
olo 3,5 B VYAY olo (6 5l &S Ldos duys jomegyi &
&35 o olSilojl & joreg i Jelge 5l
09)3) A53gs 0 0213 &l@ﬂ ol 9> Js! olojlw
S8l e 5l 5 (585 V) amld 0955 plodl (390
09 Jsl oL 4 ouiS danlye e oS ial Gl
g (6yglaen 5w Bad Ol ol Jlog
Roche ¢ s jl odlewol L DNA «lyles 55 oS

(Roche applied science cat no:11796828001)
alwg 4 FXIIT Val34Leu paud po by i gl el
048 dgate dnldbml g ()] 3T p (e ()
by S 4 (sl jenl ) sl glS 5ol ol o) 0
SiweS (isw 0 (PCR) ey (slo s [uiSly 5o

iad wdlo pj Jlgi b olpl oo JWsl glojle

5'- ACTTCCAGGACCGCCTTTGGAGGC-3'

995
5'-GTTGACGCCCCGGGGCACCG-3'



WA Obes cOF (53 )F o5lad s s Sl e 935 (ST ke ol ode dloms YA

ot Cowd do @ L) ane BB calus Wl
s yo sy g Toly U5 (10,5 VAIY) 4S5 yguS
gl 75 bl i (olygui ST L duslia
o QeSS > JLte plgis il (6 Saey
o yd OV Wl o131 s FXITIT Val34Leu s o b
bl ol g yd 9 Mo YV DVT & Mo 3131 45
9 4o FVY iy an Wl § g, o8l 5o
M.l o )15 Aoy YAS

FXII s yo by glaalllas 15 o)) LS o 1S
oS cbible Jole S i 4 1y Val34Leu
o 53 cpl Monlanasly es (slayyg jorag s lio
JSb b |y o3l o )en 5 53108 oS
adlas > Maiad o o pusdpo sl 9% jgen
i eais omlite s yo by ol (ladlxo b pol
I ixe aals g jlaw 09,5 93 )3 o)l Eoud MBI &S
b oasd g0y ol pgei dusy o Y5 & <9y ol 1o
by Sgreg)s iy o Mol olde )5 cuoglio
by 3 (olde bl &S cunl S5 4 p5Y s
0955 (g S sl ord (515 e 5 Sl
3529 360 SN ladallas 13390 095 & Cups Sl
b yo s 2l Sigmeg g S13y50 2l
S Slb g (g jomey &S Cull drg (Ll
wlidhin (2lg g eler ) g cunl ole wix S
J-d> o g9d90 (ml 9 2)b (Sglite g8 wiliea
@l (5055 e 9 (Su) jlad Jelgs oS 5
45 Cul o5 3 55 (059 Joreg ) £ (Jlie lgis
SLagige )9S ol 45 28l cle ol 4wl
SY ole 55, G20210A o (FVL) 3 0 Lol
(95 sl £ A Jor0g 5 04 Ante Jolge
““)..\s)b

Obles 3 mudygesly oal VL goud 4 425 L
Ol £t L dunlio )3 (10 )3VF/Y) Glpl Siguog
Sglite ggid g (10)2V/0) bl (slaygiS o >

ke pe b aslllas ploul dlisee zolgs > o

L1:Hemozygot
L2 :Hetrozygot
L3546:Wild

L4:SizeMarker

(30bp)
Y4bp

).'3'1 )’l o PCR JQM L;hb..b'l.g - UG
Cfol M)J‘
)9.&700 d)LoT u}a)i 9 SPSS V/0 )|).9| f)J lJ osld
Mgme /405l 508 il o3, wads Juloo

(asl*

s 09,5 ) 9 YAEWW 3590 09,5 )3 (wr (e
olol OS] o JLas 5l 09,5 93 09 Jlo YAENS
93y 0 31,8l Ko y3 ¥ )50 09,5 )0 sl (5, xe
9 05 S )d OY cald 09,5 10 .0dgr (5 oy OF
olol BB 35w blod 4 5 1559 30 duoy> FY
s yo b E9nd CuBl 0929 09,5 93 ()3 xe
Ao YY/Y 3)50 05,5 slew o FXIII Val34Leu
it I (Slglyd g 00y YV sali 09,5 ) 4
ety A L 5 3)50 09)5 93 5 (Lyswg) J) 48l
Odds =+/YY& p=+/+AY) 39— 30> Y+/Y 4 \¥/V
.(Ratio

(6 5 ol g Couk
FXII Val34Lel pad o s g5 allas ] 53
o YYIF jlaw 21,81 )3 5 20 0 YY/F Jlw o131 5
9055 bl )50 ool (slypS L dlis 3
3131 390 53 Wl Poags 5 o (o b ) o



¥4 WA Ol O 53 2)F oslot cond s Sl ¢ 553 Sy sl ol ol s

myocardial infarction. Circ J 2006 Mar;
70(3): 239-42

7. de Lange M, Andrew T, Snieder H, et al.
Joint linkage and association of six single-
nucleotide polymorphisms in the factor
XIII-A subunit gene point to V34L as main
functional locus. Arterioscler Thromb Vasc
Biol 2006 Aug; 26(8): 1914-19

8. Jensen R. Clinical presentation of arterial
thrombosis vs. venous thrombosis. Clini
Hemos Rev 2002; 16(8): 1-6

9. Roldam V, Corral J, Marin F, et al. Effect
of factor XIII Val34Leu polymorphism on
thrombolytic ~ therapy in  premature
myocardial infarction. Thromb Haemost
2002 Aug; 88(2): 354-5

10. Elbaz A, Poirier O, Canaple S, et al. The
asociation between the Val34Leu
polymorphism in the factor XIII gene and
brain infarction. Blood 2000 Jan 15; 95(2):
586-91

11. Catto AJ, Kohler HP, Bannan S, et al.
Factor XlIIIVal34Leu: a novel association
with primary intracerebral hemorrhage.
Stroke 1998 Apr; 29(4): 813-6

12. Catto AJ, Kohler HP, Coore J, et al.
Association of common polymorphism in the
factor XIII gene with venous thrombosis.
Blood 1999 Feb 1; 93(3): 906-8

13. Corral J, Iniesta JA, Gonzalez-Conejero
R, et al. Polymorphisms of clotting factors
modify the risk for intracranial hemorrhage.
Blood 2001 May 15; 97(10): 2979-82

14. Franco RF, Reitsma PH, Lourenco D, et
al. Factor XIIIVal34Leu is a genetic factor
involved in the etiology of venous
thrombosis. Thromb Haemost 1999 May;
81(5): 676-9

15. Attie-Castro FA, Zago MA, Lavinha J, et
al. Ethnic heterogeneity of the factor XIII
Val34Leu polymorphism. Thromb Haemost
2000 Oct; 84(4): 601-3

Ol E9d 5l (55538 A U 05 b oo oy
a o) adlowe i g Slpl Cames ) pand 90 b

]

1815 ol
i ghlSen 5 il o JEl lojle i

ok ol el 3 plnl s Jsl plejle (giloces
Do o YIS g}

:&‘ o
1. Diz-Kucukkaya R, Hancer VS, Inanc M,
et al. Factor XIII Val34Leu polymorphism
does not contribute to the prevention of
thrombotic complication in patients with
antiphospholipid syndrom. Lupus 2004;
13(1): 32-5
2. Cho KH, Kim BC, Kim MK, Shin BA. No
association of Factor XIII Val34Leu
polymorphism with primary intracerebral
hemorrhage and healty controls in Korean
population. J Korean Med Sci 2002 Apr;
17(2): 249-53
3. Wells P, Anderson JL, Scarvelis DK, et al.
Factor XIII Val34Leu variant is protective
against venous thromboembolism: A huge
review and meta- analysis. Am J Epidemol
2006 Jul 15; 164(2): 101-9
4. Francis CW. Factor XIII polymorphism
and venous thromboembolism. Arch Pathol
Lab Med 2002 Nov; 126(11): 1391-3
5. Balogh I, Szoke G, Karpati L, et al.
Val34Leu polymorphism of plasma factor
XIII: biochemistry and epidemiology in
familial thrombophilia. Blood 2000 Oct 1;
96(7): 2479-86
6. Hancer VS, Diz Kucukkaya R, Bilge AK,
et al. The association between Factor XIII
Val34Leu  polymorphism and  early



