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Association of preterm birth with IFN-y, IL-10, and CYP 1Al gene

in Korean women

Si Yeon You, M.D., Jung Myung Kim, M.D., Kyung A Lee, M.D., Ph.D., Mi Hye Park, M.D., Ph.D.,
Young Ju Kim, M.D., Ph.D., Sun Hee Chun, M.D., Ph.D.

Department of Obstetrics and Gynecology, Ewha Womans University School of Medicine, Seoul, Korea

Objective: To investigate the association between preterm birth and cytokine genes (IFN-y, interleukin (IL)-10) in intrauterine infection and

enzyme gene (CYP1AL) in oxidative stress response.

Methods: This study involved a case-control study conducted at Ewha Womans University Hospital in Seoul, Korea. Subjects with preterm
deliveries (<37 weeks of gestation) and normal controls with term deliveries (>37 weeks of gestation) were selected from gravidas who
had undergone prenatal examinations in the hospital and were followed until infant delivery. The weight, height, and blood samples of
each participants were obtained according to standard protocols. We included subjects who gave birth to a singleton infant and had a
gestational age between 24 and 42 weeks. Mutiple births, stillbirths, and congenital anomalies were excluded. Finally, 164 gravidas with
preterm births and 305 normal controls with term deliveries were enrolled in the present study.

Results: Preterm delivery group and term delivery group had significant difference in gestational age and neonatal body weight (P<0.0001).
There were no statistically significant association between preterm birth and IFN-y, IL-10, CYP1Al genes (P>0.05).

Conclusion: In this study, IFN-y (874A/T), IL-10 (1082A/G), IL-10 (819C/T), IL-10 (592A/C) and CYP1Al (T6235C), CYP1Al (Iled62val

[A/G]) genes had no significant association with preterm birth.
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ZA} (Preterm birth)2 AA] E1t9] oF 8~10%= 2}A|5}

a1, A7) AFSE (perinatal mortality) ] 70%S AFA|5}
H, 50% AEoA Al7AEA oJAF (neurodevelopmental
abnormalities) S HoIth' 2AR] Yolofl= 9AE+A9] &

ol (genetic factor)a+ &AZel Q9] (environmental
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factor) 50] 9Jem,! Az | 71 E= 95 (intrauterine
infection or inflammation) @ Ak} AEH A (oxidative
stress) Q] ZAKILO] T Aol st ALy} Shdlksic) P
A W 7 9 d5 Al EH]5+= interferon—gamma
(IFN-y)+= 320 A34 Ao|E7FQ] (inflammatory
EZAM|3E (natural killer cell)?]
FAE 9 T—celle] HAURS-S Z270A1A SAto|L) o}
A doy)e Yolog dejA Qlrt” Daher 5o uf
IFN-y2] T/T (+874) 548 (genotype)S 7H
HEE QA (recurrent pregnancy loss)e] $JE€=7}
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%ﬂ’éﬂiﬁ} Moura 52 At 9lo] IFN-y #4413
Astdedl, o dtellde IFN-y
STaAD3H zw% fo7 BUHL HolX] T, B
A mo]E71Ql (anti—inflammatory cytokine)
;}L}J interleukin—10 (IL-10)9] A%, G/G (-1082)
AAFY (genotype)= 7HA= W, WHE fARES] SVt
| Ea7h ok ol B4 fAAF A
sl PeFUSel Ao glo
o}, Hill"e] 91 WE IL-109] A/do]
Al 14l AuE Hel o, IL-109] A
2| e fHAto] 57 }S}L Aoz HIsH
o} 7wk IL-10 (1082G/A), IL-10 (819C/T), IL-10
(592C/A) AR T 7] ERtake] A glrkal B
Houk ok AR R o]2A] Rk Aot}
A3t AEH A (Oxidative stress)= A& W gz} 3¢
A 2AFO] Fagt Ylofnt, 4ks} AE Ao gt Ao
s ol ofe] Aago] Wofsh=t ol a0 &
8 gxe] chaAlol ofs 2ol ekt W
A7t 24 YehA =t E3], cytochrome p450
(CYP1AD) L 3= 114 = phase I B30 Ag5h= a4
2, B4 $4EL 71 A% W ol Holsl 47
o AR FAIZ dalo] #AA g A =
ot olo] thal AT %, phase I ¥RSol| Zrgai=
CYP1A19] CYP1A1-1462V -2k} phase 1T BEg-of 2}
gstol =4 239 FH  (conjugation)o] o=
glutathione S—transferase (GST)®] glutathione S—
transferase mu 1 (GSTMI) S22 null type SHAHS
7H AL = AR} 7F AS AR (gene—gene interaction)
AR 2] el Sige] Fokatks wavt ok’
olof & A= T ool A A W A W
AF (IFN-y, TL-10)9F ARl 2Eg2of HH A
(CYP1AD 9] 42+ 9 UufA|E (haplotype)S w418t
ol 54 FAAg o] 2Ate] WAl wX= P Yot
23} g,
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B oo 90074 195 E 20084 1297H4] o] B

A=) A Al 719k SRS S,
& Alsteltt. HWE 10 mLi= EDTA FHO
=70°Ce] E#o}oﬂu}ﬂ DNAS 223190} Zolzp 2 1
gk A QAL F42 245 mintol Au: Efote] e AHA 7]
ol A& A thElor YA R AR e d A
oA ALfstaict. dal T ,,_]5— YA EL zoml=
&5t 741*&39,11‘%

3
SRS EAL SNaPShot Multiplex kit (Applied
Biosystems, Foster City, CA, USA)S A}&3}9] single
base primer extension assay©| &3} =348}t Sk
(forward and reverse) 2] A7 |t}8 A (single nucleotide
polymorphism, SNP)S E3$}5}= genomic DNA H=
Z=3ta A A4HES (polymerase chain reaction, PCR)S
E35lo] 2ZE 9t PCRE 10 ng?) genomic DNAE 0.5
pM9] oligonucleotide primer, 1 uL®] 10X PCR buffer,
250 uM dNTP % 0.25 unit i—StarTaq DNA polymerase
(5 unit/ UL)E 10 uLo] PCR o 7ksto] 95°Cof|A]
E7F 18], 95°Cof|A 30%7F 353], 72°CollA 187t HE-S-

= 10% F13] AP, 5% Fof] PCR e 53
AHEO] AAIE Y3l shrimp alkaline phophatase (SAP)
(Roche, Basle, Switzerland)2} exonuclease (USB Cor—
poration)@} SHA| 37°ColA 758, 72°Co|A 1587 g
=t AAE £Z AHE 1 uL:= primer extension
3l genotyping primer 0,15 pmolsS %3}
3= SNaPShot Multiplex Ready reaction mixture®} &
315191t} Primer extension reaction2 96°ColA 10%,
50°ColAl 5%, 60°CollA 3027k 253] AlHH ) RS-
=222 Ak o dA Uk B9 (fluorescent dye
terminators)S A A3} Y&l SAP 1 unit¥} T 37°Co|
A 1AZE, 72°Col|l A 1557 A 2]El9ict Extension product

reactions
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£ E35l= 2 AHE 1 uLE Hi-Di formamide (Applied
Biosystems) 9 pLol| A7FeIGtE. &S 95°CollA| 58
74 ¥jok & 557} W7kA|7] 3 ABT Prism 3730x] DNA
analyzero A H7|FEst3ieh, A719E 2= Gene-
mapper software ver, 4.0 (Applied Biosystems)S ©]-&
sto] EA5H3ITE (Table 1),

2) 87 24

A LZke] EAEAL SAS software ver, 8.2 (SAS
Institute, Cary, NC, USA)E AMESIQITE AT Tz
9] A9, w& AL, B9 Al AERF A4 (body mass
index, BMI), £ 515 (parity), A4oke] 48 % IFN-
¥, IL-10, CYPIA1 RAA7 7] Ekato] Ay 7}
oAy A8 Foke] EAslth E3F R Tl

o2 z7] Buko] matH] (odds ratio) S AAFSL7] el

F 2A2E A7 BAL ARSI, Awe] @, 2o
A AR A%, QA e, QA TBL, dole] 4
W, 34 29 WS

Table 1. Primer sequence of gene

2. IFN=y, IL—10, CYP1A1 RTXI&0t =7| 229

A= 24

1) IFN—ySZIXte| thd H7| Chadd 2 RAXFn
Zx7| B2ato| 9|8 (Table 3)
%7] EakLo)|A] IFN—y (874A/T) S-AA9] TT 442+
O] W7} 50%2 7P w=9kom, tixitolA AT {4A%
O] W=7} 68% % =R F o 1] A 9] Nl 2o]

Gene SNP name RS No. Primer sequence
Forward GCACTGGTACCATTTTGTTT
CYPIALI T6235C 4646903 Reverse CCCCAACTACTCAGAGGCT
Genotyping GTTTCACTGTAACCTCCACCTCC
Forward GTGATTATCTTTGGCATGG
CYPIALI 1462V (A/G) 1048943 Reverse TTGCAGCAGGATAGCCAG
Genotyping AAAGACCTCCCAGCGGGCAA
Forward ACACACACACAAATCCAAG
IL10 A-1082G 1800896 Reverse ATAGGAGGTCCCTTACTTTCCTC
Genotyping TCCTCTTACCTATCCCTACTTCCCC
Forward GAAACCAAATTCTCAGTTGGC
IL10 C-819T 1800871 Reverse ATGACCCCTACCGTCTCTATTT
Genotyping TGGTGTACCCTTGTACAGGTGATGTAA
Forward AAATCGGGGTAAAGGAGC
IL10 A-592C 1800872 Reverse AGCAGCCCTTCCATTTTACT
Genotyping GAACACATCCTGTGACCCCGCCTGT
Forward ATATTCAGACATTCACAATTGATT
IFNG +874A/T 2460561 Reverse TATTATACGAGCTTTAAAAGATAGTTCC
Genotyping TTTATXCTTACAACACAAAATCAAATC

SNP: single nucleotide polymorphism, RS: reference SNP, CYP1Al: Cytochrome P450 1A1, IL: interleukin, IFNG: interferone- 7 .
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HoJA] ATt (A 0.05).

2) IL-10S7IXt0| Er 17| Ceid B SEARE X
7| 2o0to] Q&E (Table 4)
Table 2. Clinical characteristics of the patients
Control Preterm Pvalue
(n=305) (n=164)
Age (yr) 32.4+4.2 31.0+4.7 0.001
Gravidity 2.1£1.2 2.3£13 NS
Parity 0.6+0.7 0.7+0.8 NS
Gestational age at 59 5, 339425  <0.0001
delivery (wk)
Body mass index 26.142.9 25.7+4 .4 NS

Birth weight (g)

3301.3£391.3 2151.4+588.4 <0.0001

NS: not significant.

Z7)

(1082A/G) 2] AA S-HA8

Bukito A IL-10 (592A/C)2] CC
(819C/T) 2] CC

Z7120e] A¥d

PR,
A 1l

7} 37.5%, 35.6%, 37.5%% =/ UJeERdon tjzxdo

A= 747} CA, CA, CC
SR = o Ato]<]

SRR e) wlEst 7 ekt
LRRE O

L EAH0R 49

gk Apolg Kol o9ttt (£)0.05).
3) CYPIAIRZTXIO| thd H7| iy ! /Tt
x7| 208to| QM= (Table 5)

%7] Hulzo|A CYP1AL (T6235C)2] TT
HAFe] AA SARF L] HIET} 36,8%,
36.9%% =oH x| 242t C

Ile462val[A/G]&

74,

AR, GG

ARFE o] =7} 36.9%, 3% Ekou AR #

o3t BYE HolA]

© ¥t (£0.05).

Table 3. The allele and genotype frequencies of the SNPs in the IFN-y gene and risk of preterm delivery

Gene Allele X2 . o . * o
JSNP /Genotype Preterm Control Pvalue Unadjusted OR (95% CI) Adjusted OR (95% CI)
129 233
AA (35.6) (64.4) Ref Ref
IFNG AT 31 66 NS 0.85 0.91
(874A/T) (32.0) (68.0) (0.53~1.37) (0.52~1.59)
T 3 3 1.81 2.66
(50.0) (50.0) (0.36~9.08) (0.41~17.13)

SNP: single nucleotide polymorphism, OR: odds ratio, IFNG: interferone- 7, NS: not significant, REF: reference.
*Adjusted for maternal age, body mass index at delivery, gestational diabetes mellitus, preeclampsia, sex of fetus, birth order.

Table 4. The allele and genotype frequencies of the SNPs in the IL-10 gene and risk of preterm delivery

Gene Allele Preterm Control X2 Unadjusted OR Adjusted* OR
/SNP /Genotype P-value (95% CI) (95% CI)
IL-10 AA 79 145 Ref Ref
(592A/C) (35.3) (64.7)
CA 69 133 NS 0.95 0.79
(34.2) (65.8) (0.64~1.42) (0.49~1.25)
CcC 15 25 1.10 1.23
(37.5) (62.5) (0.55~2.21) (0.58~2.62)
IL-10 AA 141 255 Ref Ref
(1082A/G) (35.6) (64.4)
CA 23 47 NS 0.89 0.70
(no CC) (32.9) (67.1) (0.52~1.52) (0.37~1.32)
IL-10 TT 79 147 Ref Ref
(819C/T) (35.0) (65.0)
CT 70 130 NS 1.00 0.84
(35.0) (65.0) (0.67~1.49) (0.53~1.34)
CcC 15 25 1.12 1.26
(37.5) (62.5) (0.56~2.24) (0.56~2.68)

SNP: single nucleotide polymorphism, OR: odds ratio, IL: interleukin, NS: not significant, REF: reference.
Adjusted for maternal age, body mass index at delivery, gestational diabetes mellitus, preeclampsia, sex of fetus, birth order.
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Table 5. The allele and genotype frequencies of the SNPs in the CYP1A1l gene and risk of preterm delivery

Gene Allele Preterm Control X2 Unadjusted Adjusted”
/SNP /Genotype P-value OR (95% CI) OR (95% CI)
CYPIAI TT 60 103 Ref Ref
(T6235C) (36.8) (63.2)
CT 80 139 NS 0.99 1.01
(36.5) (63.5) (0.65~1.50) (0.62~1.65)
CC 22 58 0.651 0.68
(27.5) (72.5) (0.36~1.17) (0.34~1.35)
CYPIA1 AA 99 169 Ref Ref
(lle462val[A/G]) (36.9) (63.1)
GA 54 103 NS 0.87 0.92
(33.8) (66.2) (0.58~1.31) (0.58~1.48)
GG 10 27 0.63 0.83
(27.0) (73.0) (0.29~1.36) (0.36~1.93)

SNP: single nucleotide polymorphism, OR: odds ratio, NS: not significant, REF: reference.
Adjusted for maternal age, body mass index at delivery, gestational diabetes mellitus, preeclampsia, sex of fetus, birth order.

Table 6. Haplotyping of IL-10 gene and risk of preterm delivery

. X2 Unadjusted Adjusted*
Gene Haplotyping Genotype Preterm Control P-value OR (95% CI) OR (95% CI)
79 146
IL-10 ATA ATA/ATA “82) 80 NS Ref Ref
70 133 0.97 0.81
ATA/- (42.7) (4333) (0.65~1.45) (0.51~1.29)
N 15 25 1.10 1.24
92) 82) (0.55~2.23) (0.58-2.65)
10 1
CCA CCA/CCA 6D (3.6) NS Ref Ref
57 113 0.56 0.39
CCA/- (34.8) (372) (0.22-1.38) (0.15~1.04)
N 97 180 0.59 0.44
(59.2) (59.2) (0.24~1.4) (0.17~1.15)
CCG CCG/CCG - ; NS ; -
23 47
CCG/- (150) 155 Ref Ref
N 141 257 1.12 1.43
(86.0) (84.5) (0.65~1.92) (0.76~2.70)
CTA CTA/CTA - - NS - -
1
CTA/- 0 03)
n 164 303
(100.0) (99.7)

SNP: single nucleotide polymorphism, OR: odds ratio, NS: not significant, REF: reference.
Adjusted for maternal age, body mass index at delivery, gestational diabetes mellitus, preeclampsia, sex of fetus, birth order.

4) IL-10RX ] YHiM[E £ (Table 6)

IL-109-47}2] ATA, CCA, CCG, CTA AwjA|Ee] &
AR WEE 27] Ho SR 2 7o S

Aol 7k ik (£0.05).

5) CYPIAISMX}IO| Ui |E
CYPIALS-AZ}2] CA, CG, TA
HlEs= 7] 29 3T} tf2 7k $AH SR {9

St Zpo7h GioATt (£0.05).
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Table 7. Haplotyping of CYP1A1l gene and risk of preterm delivery
X2 Unadjusted Adjusted
Gene Haplotype Genotype Preterm Control P-value OR (95% CI) OR (95% CI)
1 5
CYP1A1 CA CA/CA (0.6) (16) NS Ref Ref
CA/- 49 85 2.88 5.93
(29.9) (28.0) (0.33~25.4) (0.21~171.1)
/ 114 214 2.66 6.34
o (69.5) (70.4) (0.31~23.1) (0.22~179.4)
10 27
CG CG/CG 6.1) (8.9) NS Ref Ref
CG/- 54 108 1.35 1.07
(32.90 (35.5) (0.61~2.99) (0.15~2.56)
- 100 169 1.60 1.20
(61.0) (55.6) (0.74~3.44) (0.52~2.79)
61 105
TA TA/TA (372) (34.5) NS Ref Ref
TA/- 81 141 0.99 0.98
49.4) (46.4) (0.65~1.50) (0.60~1.60)
- 22 58 0.65 0.67
(13.4) (19.1) (0.36~1.17) (0.34~1.33)

SNP: single nucleotide polymorphism, OR: odds ratio, NS: not significant, REF: reference.
*Adjusted for maternal age, body mass index at delivery, gestational diabetes mellitus, preeclampsia, sex of fetus, birth order.
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=7F S71sHede E3F IL-109] haplotype Aol 2
427} GCC haplotypes 7H 7
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Ho] 27 WBe] wlo] TS Frhe Aol
o ShARE - AFelA] IL-10 (1082A/G)
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QAT 2ARS S-0]3F AFAS Holx| §kofr) 7
7] Rte] E the feloz Atk Als} Amd A
AL WESA Ak IAFE] Tk AT
Kek 7)) Az wAstel Bot 24o|A] DNAS) &
o HaE 7S 27 A dEeRE 24
ko] 91 %%7}/\171711 He}” Als) 0hg-e
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