= A ALdFAAE Al
HhE 24 A s ¢F Vascular
Endothelial Growth Factor,
Cyclooxygenase—-2, Plasminogen
Activator Inhibitor—1, Endothelial
Nitric Oxide Synthase FZ X}
Ao ABA
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SRR

B 3= oJ Aol A p53 codon 72 tumor suppressor factor, vascular
endothelial growth factor (VEGF) +405 G/C, -460 C/T, -1154 G/A,
plasminogen activator inhibitor (PAD)-1 4G/5G, cyclooxygenase (COX)-

2 -765 G/C, endothelial nitric oxide synthase (eNOS) +894 G/T F+4dA}
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o
ofk

k%

A

1o
N

AAlE Al w2 Afe] dude Lol

H

LA

oF
rE
a1
O
o
o
die

(N

4

Py s oy 10099 AZd Qalel Qi

o

=
BN

TS o g 3= oA p53 codon 72 tumor suppressor factor,
VEGF +405 G/C, -406 C/T, -1154 G/A, PAI-1 4G/5G, COX-2 -765
G/C, eNOS +894 G/T +#A ©Y&A<S real-time polymerase chain
reaction (PCR) % restriction fragment length polymorphism®. %
o}y gkt

A3} p53 codon 72 tumor suppressor factor, VEGF +405 G/C, -460
C/T, -1154G/A {32 t+874d, COX-2 -765G/C 14 v+, PAI-1
4G/5G, eNOS +894 G/T 84 ©ad4dL> Hardy-Weinberg 3=

o] F2t}t. pb3 codon 72 tumor suppressor factor, VEGF -460 C/T,

—

eNOS +894 G/T frxz vhadde wkg 24 A9 o4z dzxs 7

93l xpo]E Ro|x ¢k}t PAI-1 5G/5G 5428 (genotype)o] HHE

Ho

1

P Al Lol A freolskA wgket (P=0.023). COX-2 -765 G/C fd=t

4

taAdel C PEFAA (allele) @ G/C AR Ho8tA whHE 2A¢
A oJAdo| Al =9kth (P<0.001). VEGE +405 C/C 34=3 0] F<35HA
"2 2RAk A e o Aol A =kt (P=0.047). VEGF -1154 A/A F4 23

DA EHFEAATE T Zg A of oA FrelEkA LE%E}“;[P?QQ%H =] =
| &= 1| = ;

ii



and P=0.018).
AE: COX-2 -765 G/C &A4x vaA, PAI-1 4G/5G 54 vaA,

= o] Aol A

rlo

VEGF +405 G/C, -1154 G/A FH1x vdA

Aol s Al v 23 oo} Aaso] & 7hsAdol

F89]: p53 tumor suppressor factor; vascular endothelial growth factor;

plasminogen activator inhibitor; cyclooxygenase; endothelial nitric

oxide synthase; repeated implantation failure; gene polymorphisms
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1. p53 tumor suppressor factor
pb3 tumor suppressor gene< AX F7|oA FY o

=Q3 o5t

R8s

e kel @Al 17p13.1el 1Ak A4

o

(reproduction) ool A=  wjo} =A3 AEE  FAAEF

il

R R s LERE

fllo
1_.

2EH A AT

)

HABA (angiogenesis) AXEe]  AM¥EA}FHAL  (apoptosis)ol

asitn deld gl Azt Aol Fad G¥e Wvn

ofN

a4 A Yt (Ravi, et al., 2000). p53 tumor suppressor % 2}2]
oA

Arg72H 0t AEAEALE AA dog|ARE G1 AME F7] AA (cell

0 % += codon 72 (rs1042522) o] x4 oM, p53 Pro72+

cycle arrest)& H & doA ME FA4S JAst dEHA At
(Pim and banks, 2004). H3F g9 (trophoblast)e] Ad 7ol

og 801:,4

o
=
2
B
oy
2

Bz 2 4 Advkar g ok (Kay et al,
2006). p53 P72 HE-FA=} (allele)S ALFAAL Sxfol A A4
wwy Wol wAxm, 24 Ade] fges A9%s ),
Hjo} Zatoll F 23+ cytokine$l leukemia inhibitory factor”} P72
WEFARGE 7 AlEeA SA vepdta dEA drk (Kang

et al., 2009).



WHE 2R A ofoll A pb3 FrdAbel gk A= 30 AdAATTL
lom, p53 P72 WH-FHA7F R72 xRl o] shAl Wk
24 A o] ARE Aow BuEoe] gt} (Kay et al, 2006;
Goodman et al., 2009; Lledo et al., 2014). lledo &= 44 2] W&
2 Ay oAl A Pro/Pro F#AE  (genotype) (11.4%),
Arg/Pro w824 (47.7%), Arg/Arg +A4% (40.9%)%2 Pro/Pro
A o] "z 83YolA Pro/Pro FHAE (6%), Arg/Pro

A (28.9%), Arg/Arg FHAE  (61.5%)° Hs] Aol 7}

[e)
&
dohar Gt (lledo et al., 2014). Goodman & 7094 ¢] yhE

By

& Ad) Aol Pro/Pro Aol s 73%Wel W&

oA o ®rla 9ttt (Goodman et al, 2009). Kay $%

-

ool mbE 2 A ool Pro/Pro AR (T%)°] 8

Az
By
ox

HET OB s Bk Sk o ATEES 259 W

2. VEGF

VEGF + #5343 dadaAxe] 4%, &4, ols, st %

ZAER dAd Fo3 IS s Aoz LA k. wjo}
G olA VGEF o F842 FollA Aldgd 2709 AgolA 2
de A lem, VEGF 825 vgdAdst Azle o Eadidef,

AT A A, djeke] Aol o|FofAA @€ Aol

H st (Carmeliet, 1993; Ferrara et al., 1993). VEGF 8-

MHET] €



(receptor)= A, T, Az et D, wjobe] AAgF-9fol lojA

AguEre] A, 7] dAlel wfol HAE BBk Al

EFE 7 AeR dHA U (Krissel et al, 2003). E3
wae] A Al 27] AT Weol wEEM F7] FA| 7]
AaEE e® Huw e 9t} (Ferrera et al., 2003). VEGF ¢l A]
oy §AA g Se] dHA gdom, VEGF +405 G/C A%
A (rs2010963, 5° —untranslated region)oll 4] C/C %3 o]

the el we] VEGF Aite] A= Zlem HuHddt
(Watson et al., 2000). ©] VEGF +xx t13 33 v 24k A ajjo)
3t A AT =, H< Boudejenah 5 VEGF +405 C/G A=}
Ud4d & +405C/C FHARe]l wHE 23 Asfd 40 W

7 HA75%) = hERT 131 ¥ T 7 H(B.3%) Bt 595

M

= okt M 18t (Boudjenah et al., 2012). = tt& Fxxf
o A<l VEGF -1154 G/A F34A b3 (rs1570360, promoter
region)o| A A/A Aol REE 24 Al 70 ¥ 5 13 3
(19%)2.2 iz 73 ¥ F 4 ¥ (BRRET ©] FA YERA
fFolstAl A Hol e Aoz ®Haurl At (Goodman et al.,
2009). o] ¥ AgAF=E B w VEGF Fd2 tpd Ao ubE A4}
Aafol] w A= Gl i HFo] dasitta & 4 glom, VEGF
-460 C/T +d#x ©v3A (rs833061, promoter near region)<
obz] HFol ol A ot oo wigk ArF desita &

(e}
PIS



3. COX-2
Prostaglandin (PG) A 7|3 &< Agule AMlxze] g3

Wds S7HA7IH, 24 g2kl (decidualization)ol] 5 8.3

—m

12
i)

S sltta delx] ) (Chakraborty et al., 1993;Psychoyo et

al., 1995; Kennedy et al., 2007). PG AA o] ot ¥+= A5 2o

S

ofupAl @A HAW AdHE= Aol dEA lem oy F

i
%

S SaA g5l Ho 03 Prostacyclin (PGI2), PGE2 7}
=93 PGE 484 At} (Lim et al., 1999; Song et al., 2002; Ye
et al., 2005). COX += arachidonic acid & #&3t+= PG X %=
aa2A, COX-1 ¥ COX-2 7} Sd=H °] & COX-2 = PGI2,
o

(Shah et al., 2005). COX-2 3z t}84 T COX-2 -765 G/C

PGE2 & AAst= aamA g oA sa3 9=

tllo
rob

FAz gdEdAd (rs20417)9] AF C dHAHAS  promoter
activity 7b G olE-f&bel vl 30% A"t A 9l

(Papafili et al., 2002; Kristinsson et al., 2009). ©] FdA+=
AAA 1925.2-¢25.3 o A8k, thggdel ek v 2 Ao
gl A AldE A= shtolm Ao A Al E AL, COX-2 -
765 G/C A ¥4 T -765C WHFAATF FoEA ukE
23 Al o (106 %) 39%= e (80%) 23%H T 2 o=

H A0} (Salazar et al., 2010). o]F & A7} gle AR

-

ofN

i)

ol g A gsttta & 5 sl

o]

.-_;l'x_-! k k::l '|_



Ay Qo ddu  (trophoblast)”} plasminogen® & H-E]
plasmine %WE3l ©]= plasminogen activator (PA) % PAIQ]
85 E& o]Fo]Zrl. Matrix metalloproteinase (MMP)&

U

ol

plasmind] ¢]3] #=Fo] HH, PAI-1E PAES A AFiae

(fibrinolysis)E& At AAdFAE38]  (Hypofibrinolysis)&

of

okul Q] (trophoblastic invasion)S A gtsle] 2HAFS- wha sl

S,
o
fu

el A At} (Gris et al., 1997). PAI-1 = o34

of

gl A& PAI-1 4G/AG A4 A (rs1799889) 0 =
AAA 7q21.3-q22°] 9ISt promoter F-9lo|t}.  PAI-1
FA] 4G WHFHAR sF AT (allele homozygosity)ol A
PAI-1 4dA A} (transcription) % %3 (expression)?]
Z7bEH PAI-1 5%7F f %2 Zle® U4#A v}t (Kathiresan
et al., 2005; Huang et al., 2012). wgtA, PAI-1 4G W HF+HA A7}

AF428319 down regulator24 ZF-gste] MMP A4F A=

TR o] vk 2 Aol FoetA F7hE o
Utk BHud AL F e AdgA7E vk Goodman 5
20063l PAI-1 4G/4G g ] wbaad Aol A st
Hl&] FoJskA wokal s19lal, Coulam §% 2009W #2 A=

WFE 3k tl (Coulam et al., 2006; Goodman et al., 2009). w}z}A,

o
AL

el M= ole] tig Ak Beastta & F 9l



5. Endothelial nitric oxide synthase (eNOS)

F 3 AFA Tl wHE 2 Al A d3 eNOS 7 HHE
2 e el mElA muar et (RoyChoudHury et al.,
2015). eNOS = €¢ &% a¥E yelll= NO A9 Fadh

g0l L-arginine = L-citrulline &2 HE 98 3+

o

(Moncada et al., 1991; Alderton et al., 2001). eNOS ¥+ 3} 7] ¢]

g leh v E S g3 Axe @EhdA F2 dAEM NO &

ZAFal 2 ebe] "S- Al (receptivity) o F838ttar ol A
)

9 sheha el

2005). eNOS & gl 53] we] ZXHo de o=
BaE s glo] e Fad 93e dha 3 5 r} (Ariel et
al., 1998). E<ol lojAe] AFE Qe B oA A
eNOS &= Aguure] 437 (uminal epithelium)oll A 3o}
HA ] har Bk vk (Najafi et al., 2012).

eNOS +37= 7q35-36 o Aletal Fxx @47 Eel
AFAME 24 3 Qe A7t Yo Karatas 5 eNOS
Glu298Asp A A (rs1799983)0ll A FrolalAl AU E 2
B9 Ao GG FHAe] A Yehdtia s49lth (Karatas et
al, 2014). o ¥9= FAA FAF @Al dF dE
HEREA ol A foletAl vzl wls] xholzt ki A gl

(Su et al.,, 2001). w5 =24 g oo AT+= eNOS 4=
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w7}

SESE
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2008),

(Coulam et al.,

FAA BB

TEA

71 o]9]e] Mucin-1 F#d2}F t+& A (Goulart et al., 2004; Dentillo
et al.,, 2007), Mucin-4 32 ©+3d4 (Koscinski et al., 2006),

Leukemia inhibitory factor &%} th&A (Steck et al., 2004)
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AFAE R WY

AT

Ao 7 AFH ofy] Al F wHE ZAto] A 92 599 9
oA oz 23] oo 4k 3 10089 A o=
shelth, WHE 24 Ao o] dAlge] glow 47) o]4e] good
quality cleavage embryo =2 27] o] good quality
blastocystE ©]43lR o1} serum hCG HAAF 49 HA$=
3l th (ILedo et al.,, 2014; Polanski et al., 2014). Good quality
cleavage  embryoir=  6A3E7] ool ¥ AMxAY
4 (fragmentation) AY, 20% ©w|El A-ES ¥
(Gardner et al., 1999; Balaban et al., 2006; Yoon et al.,, 2011)
(Table 1). Good quality blastocysti= blastocele¢] Hjo}E =&
ANFAY FEs IS goto] F37F Aot o inner cell mass
7} ®31  trophectoderm©] knit epitheliume ©°|& AHE
Z &3ttt (Gardner et al., 1999; Balaban et al., 2006) (Table 1).
Maria fertility Institutional Review Board?] <%<1(2016003)%

wokow, Akl M ICSI o F-9F #ARol Edsiion afe-=t

AA A, 295 QA BBe 29% 58 Fa ey o)
P A Jsel ool gl AL FaAskin
O = A< Pt
I|F = 2 AFAAE
-":l"'\._-li kl- .I_ i

10



o]afol AT T 2EEE S 2 ¥ (gonadotrophin-releasing
hormone, GnRH) Z %A (antagonist)® FoIst7] A]ZtshH,
FAAGEESY H Aol 18 mm ool A 16 mm o]l HE7F 3 7

o] #&EAFWH AtE FEA AR E=2FE(human chorionic

¢

gonadotropin, hCG) 10,000 IU =& recombinant hCG &

FApstgth W] AHE 36 A% F A4 2ot sl Adsta

T AN FA4 Gl 8% B-hCG 9 e HolW, Al

A 5-6 Fo AT A 2eoPANA BE HEAE 448

olde] AxAzFEs2RHE 28 84 (GnRH agonist)

A A DNA FZ(Genomic DNA Extraction)

Sapo] Lxg Ao A Wizard DNA purification kit (Promega,

Madison, WDE At&3o] FE38F3it 2] O 1]| =]
r B 1

11



p53 codon 72 tumor suppressor factor FHA3
24

Allelic discrimination< ABI Prism 7500 Real Time PCR
System (Applied Biosystems, Foster City, CA, USA)9] MGB-
NFQ primer/probe Tagman assaysS AF&3F9ith ZHzEe] 20ul PCR
e 18 pmole] forward primer 5- CCAGATGAAGCT
CCCAGAATGC-3’, 18 pmol® reverse primer 5 -GCCGCC
GGTGTAGGA-3’, 4 pmol® ‘G WHFAA probe 5(VIC)-
TCCCCGCGTGGCC (NFQ)-3’, 4 pmole ‘C W HF#A=AF probe
5(FAM)-CTCCCCCCGTGGCC (NFQ)-3', 10ul® 2X TagMan
Universal PCR Master Mix(Applied Biosystems)®?} 25ng DNAS-
Hotrh PCR cycling 2712 2%3F 50C, 10 95T, 40919 156%

+ 60CYUY. FH947F negative PCR thERTo =

n

95T, 1

A= ATt

PAI-1 4G/5G f+3A3 &4

Allelic discrimination< ABI Prism 7500 Real Time PCR
System (Applied Biosystems, Foster City, CA, USA)2] MGB-
NFQ primer/probe Tagman assayS AF&3tgt).  Allelic

discriminatione ABI Prism 7500 Real Time PCR System

(Applied Biosystems, Foster City, CA, USA)¢ MQB‘P.NEQ'. =)

12



primer/probe Tagman assayE AFE3FAth Zhzke] 20ul PCR
Hke-o 18  pmol9 forward primer 5 -AGACAAGGTTG
TTGACACAAGAGA -3, 18 pmol® reverse primer 5 -
GGCCGCCTCCGATGATAC-3’, 4 pmole] 4G W H-F+HAF probe
5(VIC)-ACGGC TGACTCCCCACINFQ)-3, 4 pmol®] 5G
HEF42 probe 5 (FAM)-CGGCTGAC TCCCCCAC (NFQ)-3',

10ul®] 2X TagMan Universal PCR Master Mix(Applied

Biosystems)®} 25ng DNAS ©4tt. PCR cycling 23112 277+
50C, 10% 95T, 40¥19] 15% 95T, 1¥7F 60CAT. =H47}

negative PCR thx&w o2 A5 3lth

COX-2 -765G/C A% &4

Genomic DNA®] Z%& oligonucleotide primers: 5'-—
CCGCTTCCTTTGTC CATCAG-3’ (forward), 5-GGCTGTATATC
TGCTCTATATGC-3" (reverse)E& A}&3l9tE. 25ng genomic
DNAE 1.5 mM MgCl2, 200uM dNTP, 0.4 uM each primer, 1U of

Taq polymerase (Takara, Shiga, Japan)®} 431%1t}. PCR cycling

BN

A& denaturation step 5% 7F 95°C, &% 3557] 30%7F 95°C,
30%31F 57°C, 30%1F 72°C, 72% 10¥%F extension®]$1th. PCR
products 1U¢ A|gtas (restriction enzyme) Aci I (New
England Biolabs, USA), 37°C overnight 7|3te® 31, 3%
agarose gel Z7]%9-s (electrophoresis) 3+ % ethidium bromide
S k3l 188, 118 bp A G/G FF A A, 306; 48&,,1],_8i|
13



bp& G/C ©]& HEA, 306 bpe C/C =3 A A%t}

VEGF +405G/C, -460C/T, ~1154G/A frAAY &4
1) VEGF +405G/C #3824 v&4
Genomic DNA®] ZZ&  oligonucleotide primers: 5'-
TTGCTTGCCATTCCCCACTTGA-3" (forward), 5-CCGAAGC
GAGAACAGCCCAGAA-3’ (reverse)E A3}t 25ng genomic
DNAE 1.5 mM MgCl2, 200uM dNTP, 0.4 uM each primer, 1U of

Taq polymerase (Takara, Shiga, Japan)®} 431%1t}. PCR cycling

BN

A& denaturation step 5% 7F 95°C, &% 3557] 30%7%F 95°C,

w

0%7F 58°C, 30%%F 72°C, 72% 1087r extension©]ltl. PCR
products 1U9 #|gtas BsmF I (New England Biolabs, USA),
65°C overnight 7]ZFC.2 11, 2% agarose gel A7|9 %S 3 &

ethidium bromide €& 3. 283, 186 bp= HA G/G

2) VEGF -460C/T 42 ©+3 73

Genomic DNA®] ZZ& oligonucleotide primers: 5'-
TGTGCGTGTGGGGTTGAGCG-3 (forward), 5 -TACGTGCGGA
CAGGGCCTGA-3'(reverse)E AH&3F3th. 25ng genomic DNAE
1.5 mM MgCl2, 200uM dNTP, 0.4 uM each primer, 1U of Taq

polymerase (Takara, Shiga, Japan)®} 4121t} PCR cycling 1<

denaturation step 5 £t 95°C, S 35571 304%% 953C) 30&1H]

14

1
X,
¥ |

1
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58°C, 30x%F 72°C, 72% 1053t extension©] It} PCR product<
2U° Agtas BstU I (New England Biolabs, USA), 60°C
overnight 7]7te.® Y1, 3% agarose gel #7]9% 3 F=
ethidium bromide A= sk3lth. 155, 20 bp 474 C/C A,
175, 155, 20 bp< C/T ©] @A A, 175 bp2 T/T A A

3) VEGF -1154G/A f7# t+34

Genomic DNA®] Z*& oligonucleotide primers: 5'-—
TCCTGCTCCCTCCTCGCCAATG-3" (forward), 5— GGCGGGGA
CAGGCGAGCATC-3" (reverse)& A3}ty 25ng genomic
DNAE 1.5 mM MgCl2, 200uM dNTP, 0.4 uM each primer, 1U of

Taq polymerase (Takara, Shiga, Japan)®} 431%1t}. PCR cycling

BN

A& denaturation step 5% 7F 95°C, &% 3557] 30%7%F 95°C,

w

0Z7F 58°C, 30&7+ 72°C, 72% 10%-3F extension®]1th. PCR
producte 209 A|ga4s Mnl [ (New England Biolabs, USA),
60°C overnight 7|7t & Y11, 3% agarose gel A7]9% 3 &
ethidium bromide 9A& 3} t}d. 154, 34, 22 bp2 AXA G/G

FFAA, 206, 150, 34, 20 bp G/A o] F A A, 206 bp A/A

eNOS + 894G/T FAAE &4
Allelic discriminatione ABI Prism 7500 Real Time PCR

System (Applied Biosystems, Foster City, CA, USA)¢] MGB-

NFQ primer/probe Tagman assayES AFE-3F3Ith ] -A.H@Heii =
| &= 4

15



discrimination= ABI Prism 7500 Real Time PCR System
(Applied Biosystems, Foster City, CA, USA)?] MGB-NFQ
primer/probe Tagman assayE AFE3FAth. Zhzke] 20ul PCR
Hk-S-2 18 pmol9 forward primer 5'- GCTGCCCCTGCTGCT - 3,
18 pmol9] reverse primer 5= CACCCAGTCAATCCCTTTGGT -
3, 4 pmol®] G WHFHA probe 5(VIO) - CCAGATGAG
CCCCCA (NFQ) - 3, 4 pmol®¥ T Wl¥€+%=} probe 5(FAM) -
CCCAGATGATCCCCCA (NFQ) - 3, 10ul®] 2X TagMan
Universal PCR Master Mix(Applied Biosystems)®2} 25ng DNAS-

@}t PCR cycling 272 2%7F 50T, 10+ 95T, 4099l 15%

95T, 1¥3F 60CAY. Z=7H<F7F negative PCR UDiETo=

n

A= Tt

AH 24

Hardy-Weinberg distribution® p53 codon 72 tumor
suppressor factor, VEGF +405G/C, -460C/T, -1154G/A, PAI-1
4G/5G, COX-2 -765G/C, eNOS +894G/T H:}+ th&g Aol A chi-
square test, Fisher exact test, Monte Carlo test® &3l
gelstdey. BA2 SPSS software (version 12.0, SPSS inc.,
Chicago, IL)E AH&st3lon SASHY ov= P<0.052.2 skgit),
Haplotype &4 VEGF F3A ttdAdelA xpaty ozt A
Al&sFR o haplotype®  linkage  disequilibrium  (LD)E

Haploview version 4.2 (http://www.broad.mit.edu/mpg/ :hﬁpl@me‘fv/i

16



index.php) = AF&3}l4] haplotype frequency, disequilibrium

coefficient (r2), standardized disequilibrium coefficient (D’) ¥}

haplotype associationE -3} t}.

A& st
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1009 el =4t 23] ol da fFAte]l fIAE AY dERLdS
o= it vk 2 Au) Sxpae] vpol= 35.8 £3.8 Al
(mean + SD) $32, FSH 7.2 +2.2 mmlIU, AMH 3.9+£3.3 pmol/l
em, ol Ald¥etr|AleE A% Slg 4.3+1.8 STk (Table 2).
BE AR A A @2t 47 o]4d9] good quality embryo
cleavage stage embryo =< 270 ©o]d9 good quality
blastocystE o]l Wttt AsluE o] U= b= 213
(3.5%) At "xae A5 EE

o]
o] &= 48.647.6 Al (mean = SD) it

1. p53 codon 72 Arg/Pro tumor suppressor factor

#2284

A

T
mu
>

4

19 82419 p53 codon Pro72 HIEE 36.4%

il

-

A

gom e 31.5% Url. Pro 72 codone HHAE HIE

(Arg/Arg, Arg/Pro, Pro/Pro)+= ¥HE 24} Aoty iz 7+

2Fol 71 gLl (Table 3).

2. PAI 4G/5G fA=} 18 A

PAI 4G/5G +47 tgd2 whE 24 Ao Sy} dizat

Atolel 4G 9 5G tlFFHA WE (63.6 % vs 53.6%) A 4G/4G]]
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A WIE (33.9 % vs 28.0%)°] Folgk xfo]7t HolA| gttt

Az
b
S
J

(Table 3). 5G/5G %A recessive modelo] A At
Aol At Eate] BlE EAIACE FosiAl HIE=T7E SEokth

(P=0.023, OR 0.274, 95% CI 0.089-0.841) (Table 4).

3. COX -765 G/C ¥4dA ©3dA

FAAE e HAHA eFokth. C HEFHA Wb v 2 A5
Faptoll A v ztel BlE] folskAl E=A Ugkal (13.6% vs 3.0%,
P<0.001, OR 5.072, 95% CI 1.926-13.358), G/C A A& Hbs
2k Al FAE (27.1%)°] UE2T (6.0%)°] HlE 2 NEE

BT} (P<0.001, OR 5.829 95 CI 2.133-15.930).
4. VEGF +405 G/C, -460C/T, -1154 G/A 3=

34

A REE Zolzk gtk VEGF  +405G/C 3=

ttg Ao A C/C FHaAE S recessive modelol| A wh

uu
DL
>
Y
>,
B

AApToll M txzael Hle £ WEE Rl (P=0.047) (Table

¥ [ -11
A =T

19
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6).

VEGF -1154 G/A #32 t&dolA A -2k Re7p v
2 A Aol A FelskAl dizatel Hisl A yEbgt (OR
1.908, 95% CI 1.112-3.275). Dominant modelel| 4] ¥k 22 2 o
Az Zolzk FoeA EAl yEEH (P=0.036)
(Table 6).

Haplotype analysiselA CTG, GTG, GCA, GCC haplotype©]
frojgk zbolE&  RSITh  (Table 6). VEGF  +405G/-460T
haplotype< idg=is 24 (susceptible genotype)
(P=0.0425)°0]%13L  +405C/+460T haplotype< H3& FHA
(protective genotype) (P=0.0218)°¢]%lt}. VEGF -460C/-1154G

haplotype<  ®17Fsk {435 (P=0.0071), -460C/-1154A

fol

haplotype< H3& fFdx}3 o]t} (P=0.151). VEGF +450/-1154
T4 vEdL Fod  haplotypee] HeolA  rokth. VEGF
+405/-460/-1154 polymorphism® haplotype % CTG haplotype
(P=0.0336)% GCA haplotype (P=0.0270)°] H.& & x}& o]y
GTG haplotype (P=0.287)¥ GCC haplotype (P=0.0255)¢] ®17}3k
FAAFEIATY (Table 7). $1 #AA v-@EA gk the
disequilibrium coefficient (r2), the standardized disequilibrium
coefficient (D')& Figure 13 Table 83 7k},

Aol AANG #A 28-S Alsta Al FAoA=

VEGF +405 G/C §4x tgadAde ztzte] §-#x}3

i
fu)
i)
Jo
)
2

rr

MEE w3 AT gEEe Aeld meld 2o
i



Recessive modeld| A% FAAA  Fdo] glAtk (P=0.065)
(Table 9). VEGF -460 C/T #FdxA@dd ddFdxe] Ex=
g g 24 sak s tiza (1 SAIA] ZfolE HolA
@Arh. VEGE -1154 G/A +34 vg4d2> A dd A W=7}
HHE 24k Ael] Skxpatol A tizatel HlE] FoskAl =3kt (OR
1.921, 95% CI 1.114-3.312). Dominant model®l| 4] w5 2 2 g)
At Eae] Apelzb Folek Al A dEksETE (P=0.038)

(Table 9).

5. eNOS +894 G/T F+3A 34
HHE 2 Au) gkl eNOS G A A Hlxs 89.0%

Fom xS 93.0% ATk eNOS +894 G/T FHdF Al

H

FAXRoRE fFoldt Aol7F QT (Table 10). G/T FAAE ]
HEE 24k Ao A 22.0%% WERT 10.0%9] B3] x}olE

wolo BAH feae wolx srgkr)

o|AFel AL} wrE 2A} Ago A FolstA 2o, Relative

risk 5.053, 95% CI 2.480-10.334 °]t} (P<0.001) (Table 11).

fx ! _ulll_ 1_]|
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Table 1. Grading of cleavage embryo and blastocyst (Basak et al., 2006).

Cleavage stage

Grade 1 embryo

Grade 2 embryo

Grade 3 embryo

Grade 4 embryo

no fragmentation with equal sized homogenous
blastomeres

<20% fragmentation with equal or unequal
sized homogenous blastomeres

20%—-50% fragmentation with unequal sized
blastomeres

>50% fragmentation with unequal sized

blastomeres

Blastocyst

1. Early blastocyst

2. Blastocyst

3. Full blastocyst

4. Expanded blastocyst

5. Hatching blastocyst

6. Hatched blastocyst

the blastocele is less than half the volume of the
embryo
the blastocele is greater than or equal to half of

the volume of the embryo
the blastocele completely fills the embryo

blastocyst—the blastocele volume is larger than
that of the early embryo and the zona pellucida
is thinning

the trophectoderm has started to herniate
through zona pellucida

the blastocyst has completely escaped from the

zona pellucida

Inner cell mass grading

A

B

tightly packed, many cells

loosely grouped, several cells

23



C very few cells

Trophectoderm grading
A many cells forming a tightly knit epithelium
B few cells
C very few cells forming a loose epithelium

* Good quality embryo: Grade 1 or 2 cleavage embryo / >3AA blastocyst

24



Table 2. Clinical features in patients with repeated implantation failure.

Clinical variables Patients (n=59)
Age (yrs) 35.8
BMI (kg/m2) 21.6
AMH (pmol/L) 3.9
FSH (mIU/mL) 7.2
Number of Embryo transfer cycles (mean) 4.3
Etiology of infertility
Endometriosis 2 (3.4%)
Male 2 (3.4%)
Tubal 3 (5.1%)
Unknown 52 (88.1%)
2]
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Table 3. Genotype and allele frequency for p53 codon 72 tumor suppressor factor polymorphism between patients with

repeated implantation failure and controls.

RIF (n=59) Control (n=100) OR 95% CI P value®

P53 codon 72 tumor suppressor factor Arg/Pro

genotype
Genotype Pro/Pro 6 (10.2%) 9 (9.0%) 0.562
frequency Arg/Pro 31 (52.5%) 45 (45%)
Arg/Arg 22 (37.3%) 46 (46.0%)
Pro/Pro vs Arg/Pro+Arg/Arg
1.145 0.386-3.395  0.787
(recessive model)
Pro/Pro + Arg/Pro vs Arg/Arg
1.433  0.742-2.767  0.322
(dominant model)
Allele Pro 43 (36.4%) 63 (31.5%) 1.247 0.772-2.013  0.367

26



frequency Arg

75 (63.6%)

137 (68.5%)

* Chi-square test; OR, odds ratio; CI, confidence interval

RIF, repeated implantation failure
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Table 4. Genotype and allele frequency for PAI-1 4G/5G polymorphism between patients with repeated implantation

failure and controls.

RIF (n=59) Control (n=100) OR 95% CI P value®
PAI-1 4G/5G genotype
Genotype 5G/5G 4 (6.8%) 21(21.0%) 0.059
frequency 4G/5G 35 (59.3%) 51 (51.0%)
4G/4G 20 (33.9%) 28 (28.0%)

5G/5G vs 4G/5G+4G/4G

0.274 0.089-0.841  0.023
(recessive model)

5G/5G +4G/5G vs 4G/4G

0.758 0.379-1.517 0.434
(dominant model)

Allele 5G 43 (36.4%) 93 (46.5%) 0.660 0.414-1.052 0.080

frequency 4G 75 (63.6%) 107 (53.5%)

28



*Chi-square test and Fisher exact test; OR, odds ratio; CI, confidence interval
*- Statistically significant protective genotype

RIF, repeated implantation failure
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Table 5. Genotype and allele frequency for COX -765 G/C polymorphisms between patients with repeated implantation

failure and controls.

RIF (n=59) Control (n=100) OR 95% CI P value®
COX -765 G/C genotype
Genotype CC 0 (0%) 0 (0%)
frequency GC 16 (27.1%) 6 (6.0%) 5829 2.133-15930  <0.001"
GG 43 (72.9%) 94 (94.0%)
Allele frequency C 16 (13.6%) 6 (3.0%) 5072  1.926-13.358  <0.001"
G 102 (86.4%) 194 (97.0%)

*Chi-square test; OR, odds ratio; CI, confidence interval
* _ Statistically significant susceptible genotype

RIF, repeated implantation failure
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Table 6. Genotype and allele frequency for VEGF +405 G/C, -460 C/T, and -1154 G/A polymorphisms between patients

with repeated implantation failure and controls.

RIF (n=59) Control (n=100)  OR 95% CI P value®

VEGF +405 G/C genotype
Genotype CcC 15 (25.4%) 13 (13.0%) 0.137
frequency GC 27 (45.8%) 52 (52.0%)

GG 17 (28.8%) 35 (35.0%)

CC vs GC+GG (recessive model) 2.281 0.998-5.214 0.047

CC +GC vs GG (dominant model) 1.330 0.662-2.672 0.422
Allele C 57 (48.3%) 78 (39.0%) 1.462  0.923-2.314 0.105
frequency G 61 (51.7%) 122 (61.0%)
VEGF -460 C/T genotype
Genotype TT 32 (54.2%) 50 (50.0%) 0.766
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frequency CT 22 (37.3%) 43 (43.0%)

CcC 5 (8.5%) 7 (7.0%)

TT vs CT+CC (recessive model) 1.185 0.622-2.259 0.606

TT +TC vs CC (dominant model) 0.813 0.246-2.687 0.734
Allele T 86 (72.9%) 143 (71.5%)  1.071 0.644-1.782 0.791
frequency C 32 (27.1%) 57 (28.5%)

VEGF -1154 G/A  genotype

Genotype  AA 4 (6.8%) 1 (1.0%) 0.031
frequency  GA 26 (44.1%) 33 (33.0%)
GG 29 (49.2%) 66 (66.0%)
AA vs GA+GG (recessive model) 7.200  0.785-66.025 0.064
AA +GA vs GG (dominant model) 2.008 1.041-3.874 0.036"
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Allele A 34 (28.8%) 35 (17.5%) 1.908 1.112-3.275 0.018"
frequency G 84 (71.2%) 165 (82.5%)
*Chi-square test; OR, odds ratio; CI, confidence interval
* _ Statistically significant susceptible genotype
RIF, repeated implantation failure
3] &
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Table 7. Haplotype analysis of the VEGF +405G/C, -460 C/T, and -1154G/A gene polymorphisms between patients with

repeated implantation failure and controls.

Polymorphisms Haplotype Frequency Patient/control ratio v P value®
+405/-460 GT 0.367 0.409/0.296 4.113 0.0425"
CT 0.353 0.306/0.433 5.265 0.0218"
GC 0.208 0.201/0.221 0.188 0.6648
CC 0.071 0.084/0.005 1.311 0.2511
-460/-1154 TG 0.638 0.639/0.636 0.003 0.9569
CG 0.145 0.186/0.076 7.255 0.0071%
CA 0.135 0.099/0.195 5.903 0.0151*
TA 0.082 0.076/0.093 0.278 0.5977
+405/-1154 GG 0.410 0.474/0.302 9.154 0.0025
GC 0.373 0.351/0.410 1.128 0.2882
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GA

CA

+405/-460/-1154 CTG

GTG

GCA

GCG

GTA

GCC

CTA

CCA

0.165

0.052

0.322

0.316

0.110

0.097

0.052

0.048

0.030

0.025

0.136/0.215

0.039/0.073

0.279/0.394

0.360/0.242

0.080/0.160

0.118/0.063

0.052/0.052

0.068/0.013

0.024/0.041

0.019/0.035

3.418

1.690

4.515

4.785

4.888

2.550

4.990

0.738

0.801

0.0645
0.1936
0.0336*
0.0287"
0.0270%
0.1103
0.9896
0.0255"
0.3904

0.3707

*Chi-square test. OR, odds ratio; CI, confidence interval

*_ Statistically significant protective genotype; " - Statistically significant susceptible genotype

RIF, repeated implantation failure
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Table 8. Linkage disequilibrium between the markers of the VEGF gene in the

controls

Genotype +405 -460 -1154
+405 - 0.065 0.293
-460 0.003 - 0.315
-1154 0.012 0.053 -

D’ above diagnonal; r* below diagonal.
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Figure 1. Linkage disequilibrium plot of the VEGF +405G/C, -460 C/T, and -
1154 G/A gene polymorphisms.
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Table 9. Genotype and allele frequency for VEGF +405 G/C, -460 C/T, and -1154 G/A polymorphisms between patients

with repeated implantation failure excluding endometriosis and controls.

RIF (n=57) Control (n=100)  OR 95% CI P value®

VEGF +405 G/C genotype
Genotype CcC 14 (24.6%) 13 (13.0%) 0.181
frequency GC 26 (45.6%) 52 (52.0%)

GG 17 (29.8%) 35 (35.0%)

CC vs GC+GG (recessive model) 2.179 0.942-5.04. 0.065

CC +GC vs GG (dominant model) 1.267 0.629-2.553 0.508
Allele C 54 (47.4%) 78 (39.0%) 1.408 0.885-2.240 0.149
frequency G 60 (52.6%) 122 (61.0%)
VEGF -460 C/T genotype
Genotype TT 31 (54.4%) 50 (50.0%) 0.733
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frequency CT 21 (36.8%) 43 (43.0%)

CcC 5 (8.8%) 7 (7.0%)

TT vs CT+CC (recessive model) 0.861 0.463-1.601 0.636

TT +TC vs CC (dominant model) 0.783 0.237-2.591 0.690
Allele T 83 (72.8%) 143 (71.5%)  1.067 0.638-1.785 0.804
frequency C 31 (27.2%) 57 (28.5%)

VEGF -1154 G/A  genotype

Genotype  AA 4 (7.0%) 1 (1.0%) 0.030
frequency  GA 25 (43.9%) 33 (33.0%)
GG 28 (49.1%) 66 (66.0%)
AA vs GA+GG (recessive model) 7.472  0.814-68.558 0.059
AA +GA vs GG (dominant model) 2.011 1.035-3.905 0.038
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Allele A 33 (28.9%) 35 (17.5%) 1.921 1.114-3.312 0.018"
frequency G 81 (71.1%) 165 (82.5%)
*Chi-square test; OR, odds ratio; CI, confidence interval
* _ Statistically significant susceptible genotype
RIF, repeated implantation failure
1 ©_+]
5 U

40



Table 10. Genotype and allele frequency for eNOS +894 G/T polymorphism between patients with repeated implantation

failure and controls.

RIF (n=59) Control (n=100)  OR 95% CI P value®

eNOS +894 G/T genotype
Genotype TT 0 (0%) 2 (2%) 0.062
frequency GT 13 (22.0%) 10 (10.0%)

GG 46 (78.0%) 88 (88.0%)

TT vs GT+GG (recessive model) 1.020  0.992-1.049 0.530

TT +GT vs GG (dominant model) 0.483  0.204-1.142 0.093
Allele T 13 (11.0%) 14 (7.0%) 1.645  0.745-3.631 0.214
frequency G 105 (89.0%) 186 (93.0%)

*Chi-square test and Fisher exact test with monte carlo method.
* _ Statistically significant susceptible genotype

RIF, repeated implantation failure
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Table 11. Distribution frequency of number of susceptible polymorphisms of COX-2 -765 G/C, VEGF, +405 G/C and -

1154 G/A gene polymorphisms among women experiencing repeated implantation failure patients and controls.

Number of susceptible gene polymorphisms RIF (n=59) Control (n=100) P value®
0 27 (45.8%) 81 (81.0%) <0.001
1 29 (49.2%) 18 (18.0%)
2 3 (5.0%) 1 (1.0%) -

*Chi-square test

RIF, repeated implantation failure
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o] el A #del ddE Aoz el A g W 2 Ao
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R

AE B A dT7EA AvTE doa & 5 gl ojd Ay ATelA
e fFelEtA uh

Fapre]l fogk AolE Hols #HA vEAHS aFSGITh eNOS
+894 G/T F4d2 ¥4 v 4 Ao @l 243 AL ofF
dxE A7 glen ol oozt va & 4 . w2 )
oJ Aol A izl wsl COX-2 -765 C WAFHAe G/C FAAE,
VGEF +405 C/C {+##%, VEGF -1154 A dlg{zz 2 A/A

FAAGol

i
rlo

RIEE WAL, PAI-1 5G/6G FAAE & frelshAl WA
erstth p53 codon 72 tumor suppressor factor, VEGF -460, eNOS
+894 G/T A v&Ede vk 2 daas dxzae zelrt
ol etAl vEbAl gkt

p53 codon 72 tumor suppressor factor A} TFE Ao tf3F W 1ol A
lledo &< 4479 wHE 2 g oA Pro/Pro A& (11.4%),
Arg/Pro A& (47.7%), Arg/Arg Fdx3 (40.9%) = Pro/Pro
TRzl izl nls] ztelzb Wt skl (lledo et al., 2014). ©]
Aol A xS 83He APl IAEe] A THE T AR

shelom, vzt 839e #d% W=7k Pro/Pro #XAE 5% (6%),

M E ) 8k
¥ | I -
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Arg/Pro FAA4E 249 (28.9%), Arg/Arg +4AE 519 (61.5%)=

A 37 (3.6%)°l et 7lzol flom, thaate] EatE e tgt 71zl

950} 9 sbsgol Qo V%ol HA ge dxE 399 KA
ol el EAA fo4el Aot e £ ol aNel Feizt

Zestrar & 5 v E dFelAel dxa2 Y SAtEo]l 23

=
O

ol Adem sa Ak dFel gle ddHdoew st Ay Aot
zhol7b Jukar & 4 9tk Kay T% 7079 WHE 2 Aol o dellA
Pro/Pro frda}& el 23] o] &4teo] v A4 dixdol Bl Brhal
oy B A= g8 A¥E Hola tt (Kay et al., 2006). ©]
2 AL Fola xo] 7lEo] 21l ofd
Hojglew, kgl = Aol dixdel
F3Eo] Aot SAEA o7t e A Arg i HFHAE Pro
HAFARe] MEsE 70%, 30% 2 otjEee] 81%, 19%°2 BAH
Folgdel e A7k flew (P=0.163), Zhztel Aty gzt
AR ] BEAEAA Zol7E At (Arg/Arg, Arg/Pro, Pro/Pro 47%,
46%, 7% VS 62%, 38%, 0%, P=0.300, Fisher’'s exact test with Monte
Carlo method). webA o] tjgt sjAle] Fo7} Hasirta & 4 Q)
Goodman T 7078 9] wHE 24} g oA Pro/Pro f3AtE o] 29

olikel ZAtgol gl tixst 73Wel ®al fosA o ¥oa st

SEask
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(Goodman et al., 2009). o] Aol A ¢ wrE 2} A gL A] 239 (35%)

AER FHEE Babreld Qo] gglom, 108 (15%)7 Z4telol
AAT. 478 AEAh el gl AgEolgen], B ATdAE
Qadol Qi Fol 9 ow ztzte] B¥olA FAAGel Ao E ol

%Il (Table 3), 99 daldo] e 5 XS vhy 23 A9 o5&
F7tE A4S welk= 2 FHAE e Ael7k gl (unpublished
data). Goodman & (2009)°] <7+ dal=go] gl AbgEe] oigh
EAol wE 7Aoo YA FolA . AFe thE Heol vt & F
A

PAI-1 4G/5G 34 v el #Aad A724, Goodman & PAI-1
4G/AG AR F o] W 2y Agfjato A djz=atel HlE)] freolstAl wWrial
3t90aL, Coulam G% PAI-1 4G/4G FxAgo]l wky 22k A sfatof A
&t 8] woka 39tk (Coulam et al., 2006; Goodman et al.,
2009;). ¥ Aol M= PAI-1 4G/4G FHAE L 5G/5G A el w3
g 2 Al A=A Uty BAA ol 1AL, recessive
model (P=0.023)°14 5G/5G 7= 2] W7} thxata} 2po]7F glom
ol 2709 &= A AT ARe Hd AHE Hola gl
(Coulam et al., 2006; Goodman et al., 2009). ¢ A3 = & uf PAI-1
5G/5G ARl BEFAxE e dgs 7 = vk & F 9

COX-2 -765G/C #F#A t3dA2 Spl binding sitedl $xstH C

45



Y322l promoter EAAE7F G OigFAAe| wlE] FaEoa
et & It} (Papafili et al., 2002; Kristinsson et al., 2009). Salazar 5-<

COX-2 -765 G/C #xa "I FHAE ZF7F FolstAl Wy

b

g AT T Aelsk vl 58 ¢ dEfAs WEsh wE
A

N Ag ol A E=vhal it (OR 2.14, 95% CI 1.35-3.39) (Salazar et

b

al., 2010). ¥ Ao = o]} 2 AFE Hola 9o (OR 5.072, 95%
CI 1.926-13.358), G/C FxAZFo] Hb&E 24} Agito|r 2 HEE

Bt (OR 5.829, 95% CI 2.133-15.930). °]= COX-2 -765 G/C

FA4 Y4 C dERAAE wE Ry ANE dod F e
B faAel Asde welEda @ 4+ .
B oATNE CC FAAEe] wE Ay AEn YR BT

Holx| ¢t} AE I T2 Hapmap dataolA= C HFAA} Wl==

52
25
=

2z 57%, 6.7% e C/C fFHEAFe]  yYex
(https://www.ncbi.nlm.nih.gov/projects/SNP/snp_ref.cgi?rs=20417),
JEH T TE AFoAY gRTdAE T ZAIE Hola 3
(Hanajima et al., 2001; Udeda et al., 2008; Furukada et al., 2009; Zheng
et al, 201D). °] AFEAdAe C dHAFAA WEE 23%-4.7%%
a2 1480014 1052 ¥ Wde= si3ivh. COX-2 -765 G/C 4

Gl ddsto] gyt A A A= 2707 9o Shin

o
ofk

1007 9] Wzt 1007 ] A SAprelA C/C Aol oA

off
flo

A&t 8
¥ | I -
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&
tlo

o} o
X |

Busldar, C gy F44 wxsE 99k shadt 9%, &+ 10%

Attt (Shin et al, 2012). AFHIZ &2 268W 3 o 2427 9]

e

)

o

2 @ Kim 59 A7olA C/C §A499 wEE AFuus

=

AT 0.4%, NERT 3.3%E HUFYI C/C U¥Y FHA HE=
g St 1.9%, xR 15.9% & Aoldk zo]lE Hdth (Kim

et al., 2012). & dAFoAM= a9 C

O

2

1R F3e B ATEY Ass wkag 4 $o A7E 237

ARl Agebze] ohd AW, G i FY, Fw, AP

AUk, AFeAA, By, Fua, THE 5o b 78 dxwew

stgon o] 3 Agogale] 139e] Eguol i, C BPRFAL WEs}
=

15.9%% oFAlole] AFoA Aiidoer =& Ho

(P<0.00D).

VEGF= d@gdel Fad A4FS s VEGF A= 944
6p21.39] 9 x]38laL 5 -untraslated region o Y+ VEGF +405 G/C
A2 @43 -460 C/T F42 ©&A, promoter regionol U=
VEGF -1154 G/A 37 ©&7d olelel= ofe] 7px7h <hefA Qv

VEGF +405 G/C x4 v@doll# C/C FxAtge] VEGE Aite] A7
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™ dose dependentsttiil &d# A Utk (Watson et al., 2000). 3ot
AFWEE (Kim et al., 2005)3} preeclampsia 532] A4 o] H 115 o]
9lth. Boudjenah && WHg 23 Ad) FellA VEGF +405 C/G 34
gy dels C/C FdAEol FoetA Frkal aklar, & AN =
recessive modelol|A] C/C FdAdo] Zo]E B} (Boudjenah et al.,
2012). o] AFolA e xS AFPAl== 107 7]vhe] njojo]A
SARE oA EREA B dATeks Aolrb oy Mg ZAIE B
Steven 5 VEGF +405G/-460C haplotype®] VEGF +405C/-460T
haplotype©l ¥H]alA] promoter activity ™ VEGF @do] &7} wHojdria
kA o} (Steven et al., 2003), ¥ Aol A = C/G haplotypee 2|3+
zpol 7k @19laL, C/T haplotypee] ®HE 24F Ao @aptoll A izl
alsl A7 Jeldth (Table 6). VEGF -1154 G/A #dzk o849
daEE 43 H97F myeloid zinc finger-1 (MZF1) o]y o] MZF1
binding site”’} -1154A2] 79 Pax?2 or Spl binding siteo. 2 X|$+F T}
=% VEGF?| promoter A= waol Wizl S & gvx
del4 9tk (Jeon et al, 2011; Kim and Hong, 2017). VEGF 1154 G/A
A2t A e HAA FAF (recurrent pregnancy loss)ollA ZF el A
Ao (Lee et al., 2010), VEGF -1154 G/A {312 th3d <] 49 A/A
FHAge] low expression frdAFgolols VEGF A%to]l #7] wjiol

ookt A9l (cytotrophoblast invasion)o] ZolxHA A} Amz

d 8-t
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olojRttar 4 A AUt} (Gooman et al.,, 2009). Goodman %<& VEGF -
1154 G/A #32 vEgdolA v 2y Aol A/A A
oA Evhar skl (Goodman et al, 2009), & AFoAX o]9}
ol Rk Z4 A A FollA A tigfdA (OR 1.908 95% CI
1.112-3.275) ¥ A/A %23 (dominant model, OR 2.008, 95% CI
1.041-3.874)°] WIx=7} A yeEbskth. %3 haplotype analysisoll A
+405/-460/-1154 haplotype % CTG, GTG, GCA, GCC haplotype?©]
bt gzl foldt Apols: Hth o] VEGF -1154 G/A
Tz g Ade] el JE¢S A ¢ Stk M-S AR oty B
T 9

VEGF #42 t&43 2Abgiurse] A /8 (Kim et al, 2005)
S aElste], & Aol x3d 2] ATUeE WY wHg 2 A
ShAFS ARl F7F 2A4S ATt (Table 9). VEGF +405 G/C

FAA g Aol BHAYW C/C FHAAE 2] recessive modelol A

ox
M

BAE frojgh Apol7b vreRA] eEgktl (Table 9). Abgul™H5ellA VEGF
C/C #AAFo]l =4 Y= AL 3=k AgWes Aol Hart
Holglom (Kim et al, 2005), ¥ Aol EFHUA vHg 23 20
xp 29 el dd el C/C FAAFA G/C FHAAF AT AA
ol fFrAtFe] dale] YFE FE Ao o AFE obF Huy

Aol glt}. Power analysisAl powers 0.74%2 Z}FuieE wHHo] gidwl

] 8- )
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2wo] X3E A9 power: 0.800.% xto]7} giTh. o] 3xpo] =217}

e ggor FAN feoldel HaHUL bsdel ol BF

FAAE] Zol7h AATE (P=0.030). AFHZTo] UG whE 2
A gate] FAAEL G/G, G/A FAAFAY. A/A FAAHL
dominant modell A F+¢JsHAl FA WEbRtE (OR 2.011 95% CI 1.035-
3.905). A HFHA NIEE vk 2 Asfto A 28.8%F Kol iz
17.5%1 W& felsA =tk (OR 1.921, 95% CI 1.114-3.312). Liu
5 T ATWHET oAoAM VEGE -1154 G/A #+3dx tgAe]
ZFol7h glom A diEfHA WErh Agulvs SxkrelA 16.1%%
hxT 22.2%K Yk Soba &9tk (Liu et al, 2009). AHgWes M-S
Z3e E43 ATHEIsS A9l #AdA A/A FHAER A

dEfAx wmel Aot B Al AFUHE s gl

eNOS +894 G/T f4dx t338 AL Karatas 52 dATo4 €20 &9
E9 Ao G/G FAAE 7.3%, G/T 4248 78.0% T/T A

6%02 WETe 37.5%, 55%, 7.5%%F o AolE& Hugort

M E ) 8k
¥ | I -
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(Karatas et al., 2014), & <AFeAe vHg 23 Asfaty djz=a 9
SAA fredk zpolE HolA FUtt (Table 10). oA B 23k A
AT-H eNOS +894 G/T #42 34 A5 Bl Ada 48 (Kim et
al., 2007), =¥4 4t (Shin et al., 2010), 27|97 (Rah et al., 2013),
g9t (Song et al, 2013) &9 A7tellA HQl A tizxael T/T
FAAE] WErt 0-0.4% & Holal il ol ¥ AolMel B3k
2745 Hola Quf. B dAFoAME G/T FHAPol 2292 Xt
10%el Blsf Fokal, G/T FdAE]l £ AHdA H& S Hols
A& Karatas®] A< vled Aaglony, SAIAA Fofde] fisdth
Dominant modelo| A ¥ 2P} Aot 22.0% R 12.0%% Zol=

nged EAA oulE wold Qgith ol AL Fo BAE wliEo)

)
ol
Jot
91_5
-
il

He g8 B FA49

power’} YolA A7l Ao Z AlRE
A7F asitta AlE

PAI-1 5G/5G F3AAE S i FAAE oz Ha o5 ALst COX-2

Py

b 2 Aol A oAl =4 Yebsie AAe 50% ol dE
A8kl PJTt (Table 11). Goodman S2 pb3 tumor suppressor
factor codon Pro72, PAI-1 4G/4G, VEGF -1154 A/A FAAEEo] vi&

By A BAEAA LA olde AR B9t Relsl wdan sl

iﬂ k'_. 1_'_” r
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(Goodman et al., 2005). & AFoA = o]l 7|&ES Apol7t Qi

dein RE NS TSl BAsGE, B ofgeld wE 2y

Alite) A olfd nE fAAge] vA= e nYHlE & e

H A9 A HoEE p53 codon 72 tumor suppressor factor
FAA 8 BAA Arg/Arg Aol HbE 2 AoTt 37.3%,
NZTF 46.0%% Zol7t HPoy EAZFC Aol gUAoem™  power

analysis 0.3732.2 Y& powerE H 3, eNOS +894 G/T FH=F

g E G/T FAAFe] vkE 24 Aot 22.0%, HET 10.0%%2

zZkel7b Aoy SAA oue yex] ke, 04899 powers

AT @S ool AL wkE JY AT ol S
COX-2 -765 C WA G/C A4, VEGF +405 C/C A4,
-1154 A F5-AA9k A/A 53428, PAI-1 5G/5G A8 o] thzxw3t
frolg zpels wola, o= A9t W ZAas Wolth pb3

tumor suppressor FAZ tEAT eNOS +894 Fxx vpidAe H

1

Aolld= AdFAr s Al wbE 23 Aol dddo] HolA ¢kgront

d

ey

F7b4el UitE 9Tg B o ARASHE Aol Bashn ARd,

i)
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ZR

COX-2 -465 G/C 37 t+dA, PAI-1 4G/5G A A} th& 47} VEGF
+405 G/C, -1154 G/A 32 tr@A o] = ofgolA A& Al
HHE 2 Aol AdEo]l S 7bsAdel 9tk p53 codon 72 tumor
suppressor factor, eNOS +894G/T FdA tdEA L 3t HbE2) Ay
o ol Atz ApolE HolA kot FHAQ AFE FI o]

og AlRA o] Westha A
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