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Relationship between FSH Receptor Genotype and Clinical Outcomes of
IVF-ET in Infertile Korean Women

Mi-Hye Moon®, Hye Won Choi*, Min Jee Kim®, Hyoung-Song Lee*, Sun Hwa Cha?,
In Ok Song?, Mi Kyoung Koong?, Jin Hyun Jun®’

Y aboratory of Reproductive Biology & Infertility, 2Department of Obstetrics and Gynecology,
Cheil General Hospital & Women's Healthcare Center, Kwandong University College of Medicine, Seoul, Korea

Objective: The purposes of this study were to determine the distribution of follicle-stimulating hormone receptor (FSHR) genotypes
in infertile Korean women and to evaluate the relationship between FSHR genotypes and clinical outcomes of IVF-ET cycles.
Methods: Genomic DNA was extracted from peripheral blood in 1,020 of infertile Korean women. Genotypes of FSHR at
Thr307Ala (T/A) and Asn680Ser (N/S) were screened by polymerase chain reaction-restriction fragment length polymorphism
(PCR-RFLP) analysis. Clinical outcomes related to the genotypes of FSHR were evaluated in IVF-ET cycles (n=302) with controlled
ovarian hyperstimulation (COH) of infertile women under 40 years old.
Results: In a population of 1,020 infertile Korean women, the frequency of TT/NN, TA/NS and AA/SS for the major variant
Thr307Ala and Asn680Ser was 44.80%, 41.96% and 10.49%, respectively. There was no significant difference in characteristics
of ovarian response and clinical pregnancy rate among the major genotypes of FSHR in IVF-ET cycles with COH. However,
implantation rate of AA/SS patients was significantly higher than that of TT/NN patients (24.5% vs 15.7%, p<0.05).
Conclusion: This study showed that FSHR genotype was not directly associated with ovarian response in IVF-ET cycles with
COH. The relationship between clinical outcomes and FSHR genotypes of patients should be substantiated by further studies.
[Korean. J. Reprod. Med. 2008; 35(1): 69-76.]

Key Words: Follicle-stimulating hormone receptor (FSHR), Genotype, Controlled ovarian hyperstimulation (COH), Ovarian

response, Clinical outcomes

UZke] Aef7d B owjoto] 2ol A W o] COH)E Al&atar gtk o] d dEATT 2R
W2E g5et Al AEES o7l Hdl dE FAAE 1o dEASEEE 584 (follicle-
A=% 2 (follicle-stimulating hormone, FSH)= A} stimulating hormone receptor, FSHR)¢} A 3slo] 3}
&gk Faljgh X2 (controlled ovarian hyperstimulation, A2 A | AEZZ AAS S7HAIA FE A

Bot Aol A BAS 2ANE FRY JBS
U A B0 S ST TS0 g sleld gk
Tel: (02) 2000-7592, Fax: (02) 2265-5621 A2)Z=A W Hjolo]AlLe] e G Ao
egagﬂﬁmjhgr(g’aﬁmignetwa1 Ao sAEALL A FolEs dExASTEL i dae] vk

- 69 -



UEN2522 4810 SENSD AA LG 2N
2 R 7] g27] diel] dae] vk A%
Z oSl gk FaAgo] uiFHAt e F=
FAgol| A ofeg] 74x] delo] o&] Aol Auhe-
=2 A= FEge] YeRd i gtk A
7HA Ao o oF ®A QAP 7hed 714 E
F UIAZS 2R (basal FSH)Y 5571 7H8 #
L3 A AFEE I o, o]]ol| %= inhibin-B, anti-

Mullerian hormone, $HA}2] o] WA o] 77] 59]
A E] 2L 01013:1 @75[ dA4A Qoler Ui wlk
1O 2 o]-g:];q 011;]_5 ~12

Ak
o

21 HHO}OV"“OH/‘H u‘
T&A (FSHR)«l A 2 H Aol
A7) JokPE ole) et dEAFTER FEA
o] §HAA ¥ F Thr307Ala= 307HA =
(codon)®] A|EAL (C)o] Fold (G)o.= uly|o] o
Hﬂ;ﬂ ?‘ﬂx—] }\] Egﬂoq (Thr)o] o]_q olg}u (Ala)
o & W™, Asn680Ser] -9 680HA L
o] ot (A)°] Fohd (G)2= Hh o] O}Aﬁrﬁ}
2 (Asn) A AR (Sen oz S EE 94 H 7
gt olol] e} GEASTTEE FEAY 307HA
=8l 428 ThyThri} Thr/Ala 12|31 Aly/
Alagi T 4 A, 680HA F=2] FAAE
S Asn/Asn¥} Ser/Ser 1¥]il Asn/SerC® J-E-&
olst GEAFEEE FEA 9 [FHR}
W}E‘r e 71wt sdE %‘E-‘ﬂ A=
g tl]-_o_ x(j

==

o]

&

r
=

N = O s

=

2 2 X Hofoh ot o) o

o

woh Iy T o p

-70 -

ATCHA U
1. At

re

-

itia
jales

of
2
o

~

-
off
-

Xﬂﬂ'r
%V\} AIE o]
° er%

il

o

02“!‘7]0”}\'1/]
2} s,
1 04 HlT 7

4
A FAA%E NAd 7

ps

ﬂJ

1A}

2

=

[e)
T

10 m&
p‘L

Olr

olst

i

E.!_]_—
- Kel
a5

¥ 32 ox APt o PN N ox

2. Genomic DNA2| &2|

Wi

AT A wxd NS 3-8-aLAl EDTAVF
2 freded AFS $ 2700 pm o= 1027
AEgetar Nd AETTS st DNA
= A7MA] 20T B3 Genomic DNAE
Aquapure genomic DNA blood kit (Bio-Rad, Hercules,
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Tris-HCI (pH 8.3), 50 mM KCl, 1.5 mM MgCl,], 0.2
mM dNTPs (Roche Diagnostics GmbH, Mannheim,
Germany), 10 pmol primers (Bioneer, Daejeon, Korea;
Table 1), 0.5 TU Neotherm DNA polymerase (Genecraft
Co., Munster, Germany) ~LZ] 3L 50~100 ng®] 3=}
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A 4~ 3}t GeneAmp PCR system 2700 (Applied
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Table 1. Sequences of oligonucleotide primers and PCR product size

Name Sequences Product size
Forward 5-CAAATCTATTTTAAGGCAACAAGAAGTTGATTATATGCCTCAG-3'
FSHR-307 364 bp
Reverse 5-GTAGATTCCAATGCAGAGATCA-3'
Forward 5-TTTGTGGTCATCTGTGGCTGC-3'
FSHR-680 520 bp

Reverse 5-CAAAGGCAAGGACTGAATTATCATT-3'

Figure 1. Genotype determination by restriction fragment length polymorphism analysis of the FSHR gene. Following
PCR amplification, digestions of each PCR product were carried out with the restriction enzymes Bsu36I (A) and BsrT
(B) to distinguish the Thr307Ala and Asn680Ser, respectively. The sizes of the digested products for each restriction
enzyme which allow the individual's genotype to be determined are written in 'Methods and Materials'.

Biosystems, Foster City, CA, USA)llA] & 95Tl
A S5EZF URS-3E B 94 Coll A 40%, 65Tl 40%,
72°CoA 50%2] F715 403] WHEE F HLH o
2 72TCA 10:27F WAt ¥hg-o] & PCR
27195 . 2 FSHR-3073}

ZE o332 Slsgnh

2HE2 2% agarose gel
FSHR-680 -9]ell o g

4. Higtgas THHZO| CFM  (restriction

fragment length polymorphism, RFLP) £44

<344 FSHR-307 PCR 4H=#} FSHR-680 PCR
2SS 2V Algka s Bsud6le}t Bsrl (New England
Biolabs Inc., Ipswich, USA)Z 212} 37°C 9} 65C ol A]
2A1ZE B A2l gk 5 3% agarose geloll A 1719
sto] 1 S AT

FSHR-307 A8 534 364 bp] PCR 4F
ol Bsus6lE A5kl Wl 364 bpe] band®t &
Al Al Th/Thr (TT) 323 2.2, 328 bp<} 36 bp<]
band?t =4 A Ala/Ala (AA) A2 © 2 364 bp

=
o
[e)

-71 -

2Jol] 328 bp2} 36 bp band7} FA|o| £ Al Thr/
Ala (TA) FAAE o= 34313t} FSHR-680 71
2] A4, SFH 520 bpe] PCR AHEol BsrlE
25l S Wl 520 bp2] bandWF EA] A] Asn/Asn
(NN) F-12 0.2, 413 bp} 107 bp2] bandWt E4)
Al Ser/Ser (SS) FrAAFE 02, 520bp 2ol 413 bpet
107 bp band”} =4 A] Asn/Ser (NS) f-AAH o=
H43FA Tt (Figure 1).
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Table 2. Distribution of FSH receptor (FSHR) genotypes
in infertile Korean women

FSHR genotypes No. of infertile o
(307/680) women ?
TT/NN 457 44.80
Major TA/NS 428 41.96
genotypes
AA/SS 107 10.49
Subtotal 992 97.25
TA/NN 19 1.86
AA/NS 3 0.29
Minor
genotypes TT/NS 3 0.29
AA/NN 2 0.20
TA/SS 1 0.10
Subtotal 28 2.74
Total 1,020 100.0

0] 0.29% (n=3), AA/NN T°] 0.20% (n=2), ~1&]3L
TA/SS +°] 0.10% (n=1) R1%=9] F-Hxg oz g2l
= AT} (Table 2).
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AAAQ] A4 g, ZFES EEeS 4
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Table 3. Characteristics and clinical outcomes according to the genotypes of FSH receptor in IVF-ET cycles with

controlled ovarian hyperstimulation

Genotypes of FSH receptor

TT/NN TA/NS AA/SS
No. of OPU cycles 148 119 35
Mean age of OPU cycles 329432 335433 322%3.0
Dosage of gonadotrophin used (IU) 2606.311160.7 2638.4t1012.4 2601.5t1815.3
Peak estradiol concentration (pg/mL) 2270.3£1555.0 2090.21£1286.9 2673.31£1091.9
Eoéc?goh;g;/’ﬁ%(}ni&a diol) cycles (%) 39/148 (26.3) 30/119 (25.2) 12/35 (34.3)
I(ioi gg(fggr;ef%%n::m diol) cycles (%) 29/148 (19.6) 15/119 (12.6) 10/35 (28.6)
Mean no. of retrieved oocytes 15.1+£10.2 12.918.1 14.319.8
Fertilization rate per oocyte (%) 1349/2240 (60.2) 860/1537 (55.9) 306/501 (61.1)
Mean fertilization rate 68.61£22.1% 65.3126.6% 70.1£22.9%
No. of ET cycles (%) 132 (89.2) 110 (92.4) 33 (94.3)
Mean no. of transferred embryos 3.3+09 3.3+0.8 3.21+0.8
Mean age of ET cycles 32.8%+3.2 33.6%£3.3 322%3.0
Clinical pregnancy rate per ET (%) 45/132 (34.1) 44/110 (40.0) 16/33 (48.5)
Implantation rate per transferred embryos (%) 69/439 (15.7)" 66/365 (18.0) 26/106 (24.5)
Delivery rate per ET (%) 37/132 (28.0) 35/110 (31.8) 15/33 (45.5)

2% Sionificant difference (p<0.05).

H| 523k o, AA/SS At ol A= 242t 34.3% o &
o} 28.6%= UhAa =2 o] AT} (Table 3).

A Ao F8EE FAF el wet {9 o] A ejg B ujoto] A<zl A thre]
gk Zpol 7} VERA] ¥gkon, o] H wjo} = WxtE Y] fld dEASE 2] FRLEH
ztol7F SRtk wjotola] T AA LI BubES ARSI 9low, U¥AFTERS ALEE du)jet
AA/SS FRAFANA 747} 48.5%S} 45.5% % TT/  FrolA] Wi 9hg-2 719l 52 Q1Ee] wa} B
NN A2 9] 34.1%9F 28.0% 123 TANS +  fol& vepd 5= ok whepa] ek f ool A ¢
AAE o] 40.0%9F 31.8%°l W8] tha HAAWE A WSS G S5 4 e 2918 iz} §h
EAA e gtk 1eu AASS S AR wBe AFSo] FaEgon, 1 F oo o),
@ At A o] ZdEC] TINNeO| Hl&) SAXS 74 5 dxAs5a2s F4], dxe] ¢ 9
2 Folal A GERTE (24.5% vs 157%, p<005;  &9] A7) Fo] et f Al A Wge] A%
Table 3). 2 o] gy Qup> M HZ o] i v dxATS
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