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Association between Endometriosis and Human ¢2-Heremans Schmidt
Glycoprotein (AHSG) Polymorphism
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Objective: To evaluate the relationship between advanced stage endometriosis and polymorphisms in o2-Heremans Schmidt
glycoprotein (AHSG) gene in Korean women.

Methods: One-hundred thirty women with endometriosis stage III and IV, and 224 women without endometriosis were enrolled.
In these patients, we determined AHSG gene polymorphisms by PCR and RFLP (restriction fragment length polymorphism) analysis.
Results: The genotype distribution of the AHSG gene polymorphism in the endometriosis group was not different from that of
the control group (AHSG 1*1/AHSG 1*2/AHSG 2*2 frequencies were 56.2%/37.7%/6.2% and 55.8%/39.3%/4.9% for the
endometriosis and control groups, respectively, p=.864). Also, the frequency of AHSG 2 haplotype was not different between
endometriosis patients and controls (AHSG 1 haplotype /AHSG 2 haplotype rates were 75.0%/25.0% and 75.4%/24.6% for the
endometriosis and control groups, respectively, p=0.894).
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Conclusion: AHSG gene polymorphism was not associated with the risk of advanced stage endometriosis in the Korean population.

Key Words: Endometriosis, AHSG, Polymorphism
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P A=, AHSG 1 LolAS (haplotype)> <= 6
Y 230 A Z= (codon)©] ACG (31 o} =2k
threonine), <= 7 U] 238 A =] ACC (oFH] =
k2 threonine)Q] HHH AHSG 2 dujA| g2 &=
6l 230 A Z=0] ATG (©}7] =42 methionine),
A& 7 U] 238HA] Fi=0] AGC (F7] =4k serine)
2 9o

Kim &2 &=¢ 2AFglivrs o343 7993 84
o]A 1054 Ao = AHSG FAAF thE A
A ets o] #EAdS ATtk 43 AHSG 2
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AgUNE FFE Bk vT %%1 33 w5
al,

= x}2549 , Al 47]
7} 8o ol ATt Aps s % x}iu 3 ﬂL}OF
269439 (SD)Al, tZTS 4284874 = 2] 51HA

I ESTRC EO IRl (p<.001).
2. 97 U8

o BAT W 2T o) ENA PCR-RFLP
BAS ol §3te] AHSG A4 A PHE
ZAstel, e v BAjskednh

1) %E*E_’-\_?_iﬂ'ﬂ% (PCR)

o SEatol| A B NS AHFsto] Wizard DNA
extraction kit (Promega)E AF8-3}] genomic DNAE
S35t} Exon 6 W codon 230 (nucleotide 791)2]
g4 24 918l primer 5-GTAAGGCAACAC-
TCAGTGA-3' (forward)?} 5-TCATCTCTGCCATGT-
CTAG-3' (reverse)& A}8-3}o] PCRS
exon 7 Ul codon 238 (nucleotide 815)2] v}
A2 93] primer S-GTAAGGCAACACTCAGTGA-

(forward)@} 5-ACACAGTAAGATGGTTCTTC-3'
(reverse)E AF&-3}o] PCR= A]385}%it} PCR W&
Z712.2 100 ng DNA, €589 (50 mM KCl, 10
mM Tris pH 8.3), 1.5 mM MgCl,, 2+ 02 mM2] dNTP,
0.4 pM 2] primers, 1 unit®] Taq DNA polymerasS
ghek E3kgd 25 WE WHEO] F3ekla, vk
7L 94 Co 4 60% (denaturation), 60°ClA] 60
(annealing), 72°ColA 90% (extension)S 30%] W+
ESa=s

2) Hgtas A2 ¥ MI|GS

S 3%% codon 230 PCR 4H&e-2 Nlalll A|gtg A=
37°CollA 4A17F o] RESAIZITE 3% agarose gelll
A A719% % ethidium bromide® G443+ 3 UV
illumination 3}lA S& AH=S #ASIGILE Algta
Zrof] o) gk AARL9|7t §ls 7450l = 298 bp band
T HEE AL, AAF9) 7 EA A9 242 bp, 56
bpe] F band7} FZE AT} FZ% codon 238 PCR

dm B PN R

AlEsEel o,

2HES Sacl AFFEA=E 37TolA 4/\] o] Wt
SAIF T 1% agarose geloll 4] A 719

bromide 33+ & UV illumination 0}01]/\1 =3 Ak
ST Algka sl o A7k ¢l
-+ 1,080 bp band?t #2E 3 A9 7}
At 739 725 bp, 355 bp2] F band7} TEE AT

Codon 2302] 7% C-->T (ACG-->ATG)Z ©+
Q7] A Fho] o] FojA M, A|sta el o] driy
A S A9 C, Algkase o] Adud AH-$- Tol
o} Astase] ok dote]Ho] wet genotype
CC, CT, TT7} <43k} Codon 2389 A9 C-—>G
(ACC-—>AGC)=E TUA7] X|gho] o] Fojx]m, A
st ol ofs) A=A & A5 C, AlTtaiol
oal dtel A5 Tolth Algtaie ofsh Ak
Fof| uhg} genotype> CC, CG, GG7} A3t} A
g i 28] & F codon BF Algtasto o3k A
97 1S 7% (C-C) AHSG 1 LujAIE (haplo-
type), 7 codon EF ATE-217} EA1E 79 (T-G)
AHSG 2 dujAlg oz rgaigivh 2 oltol A
T codon?] A|gta o] wE genotype 2HE U
WA 42 S W, AHSG 1 LulA &2
AHSG 2 dujA| vt #2= ok

4. A=A

A B d2E Abel, g
HAEEo uE AHSG S thEAde] B okt
S o testS ARRSF] EA13F3ITE SPSS (ver 12.0,
SPSS inc., Chicago USA) & ©]-8-3lo] 431313, p
value7} 0.05 7% A-9-5 FAISHA fo]ide] 9l
= o= %ng}ﬁq_

2 1

st Sk 9 i zatell Al AHSG A+
Hlol] A8k a1, Apa 2t

% A AHSG 1#1 FAd 2] %= 56.2%
(73/130), AHSG 1*2 A2 37.7% (49/130),

-3 Hardy-Weinberg
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Table 1. Genotype and haplotype distribution for the AHSG polymorphism in women with and without endometriosis

Women with endometriosis

Women without endometriosis

Odds ratio

(n=130) (n=224) (95% CI) P value’

Genotype

AHSG 1*1 73 (56.2%) 125 (55.8%)

AHSG 1%2 49 (37.7%) 88 (39.3%)

AHSG 2%2 8( 6.2%) 11 ( 4.9%) 864
Haplotype

AHSG 1 195 (75.0%) 338 (75.4%)

AHSG 2 65 (25.0%) 110 (24.6%) 0.93(0.66~132)  .894

Table 2. Genotype and haplotype distribution for the AHSG polymorphism according to endometriosis stage

Control Stage Il endometriosis P value” Stage IV endometriosis P value”
(n=224) (n=44) (n=86)
Genotype
AHSG 1*1 125 (55.8%) 24 (54.5%) 49 (57.0%)
AHSG 1*2 88 (39.3%) 17 (38.6%) 32 (37.2%)
AHSG 2*2 11 ( 4.9%) 3( 6.8%) .873 5( 5.8%) 913
Haplotype
AHSG 1 338 (75.4%) 65 (73.9%) 130 (75.6%)
AHSG 2 110 (24.6%) 23 (26.1%) 753 42 (24.4%) 972

AHSG 2%2 AR 6.2% (8/130)2 AAF thExat
] 55.8% (125/224), 39.3% (88/224), 4.9% (11/224)%]
el zfol7h It (p=0.864) (Table 1). H=3F
AHSG 2 dujA|E o] Hix ] Skxlatol A 25.0%
(65/260), T 24.6% (110/448)% T 7ol £+<]
gk z}o] 7} $AATh (p=0.894) (Table 1).

A eSS 7H oS Altslate] stage 111,
IV AFWHES 7H] o3-S 22 tizat 3 vl
S 9ol = o3 AHSG FrAAE HE Ao
= HOo|A| ST} (Table 2).

AE2] % 7HA, autoantibody®] 7} o] glvk!
T3 Alp e A ARle] e Ao ¢
4, 19801 Simpson & s T AR first-
relative}] 8- Aal9E2] Mol 6.9%etal K
135+ %® 19931 Mohen 52 AgulE 34}
] firstrelative?! 78-9- A lwbse] EA RIE7}
43%= A2Flel wla) 7.2w2ka sk 2001
Kennedy &< sib-pair analysis= ©]-8-3}%] endome-

triosiso| 4] familial tendency S & 5= Slvhar &}Icke

—
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olgf gt AguUeEat wEE A 2 Al
Aol thgk A 5 Sz AHSGell ¥k Zlojt
19963 Mathur 5> two dimensional gel eletro-
phoresisE ©]-&38}o] 227]9] Apa =t @ F 67
wro] 2 urs kel A3 1gGet AtE o] 3l
= AL Wga, MW 64 kDa9] 33t Agtels
710] AHSG, MW 72 kDa®] &7} A8l Ao
transferrin®) & H.1138F31th” 19981 0] 52123
A Bakel 1051 A o] S
740 2 ELISAE AHE-3}9] transferrin®} AHSGS] &
AL Are S ol AFslese] T2 sensi-
tivity 2} specificity7} 90% ©]4<1 RS2 W18}
. Agfuts 2449 transferrin®} AHSGOll thgh
A7 o] AFgletse] 7143 At &
HE Bel T2 o7} ke FAEAE

A oAt A= 130 2] ARt St
oF 2249 9] xS Uit m AsuEret
A¥Hdo]l BalEl AHSG A vEAdd +5 A
SIS AWES AR oW, ol Ek A
AE e & SIStk B3 55 Al
Al 3719} Al 4710 W Blael A HA] AHSG F
A ggAd el AP gle Bz Ugith &2
AT A= 79789 AeuiEts #Aket 1057 9
A AZE U o2 AHSG A B-E8 A 2
TS daaAE HxE Bg Kim 5

4

LRE - FY4F - AE0- 01ZE - F D
2004)2] A7 Aol AolS Kolal vk Kim
Soll w2 AUk kx4 AHSG 1*1 #-3
A ] W= 55.7%, AHSG 172 A28 & 36.7%,
AHSG 2¥2 FHAE L 7.6%, ExTolAM= 242t
39.0%, 53.3%, 7.6%%= AAHoz F2]3k {2}
3 zol7t glvkar ®arskgivh 12y AHSG 1%2,
AHSG 2925 S9sto, Aol 17} ©]/de] AHSG 2
A& 7H A TEAIA] L oA Aol A ¢
WX S Bl fFoldt zhol7) AT
AHSG 2 duiAIE S 7HAA] &2 o4, = AHSG
1*¥1 F1AF o] Agul e 32te] 55.7%N A
Ze)o], AR ] 39.0%°0 Blal foleH A =
3L, AHSG 2 AujA S 7FAA] e ool A
Fol] Apuetgo] wAE FETE HojE 17 o]
3] AHSG 2 dulA|E-S 7 o He) of on) =
kchar WSt ek Ak o AdellA &
AHSG 3 FAEE 200%=A A4 izt oA
o] 2.7%X.t}t folskA =0k AHSG A thE A
Fdol Ap ksl dEgFS T o8 FHA T
o] grpA|etar skl

= AFelA] AFguets gExfel Al 9] AHSG 1*1
AR ] WEE 56.1%, AHSG 1%2 F-4218&
37.7%, AHSG 2%2 fA2+8S 62%% Kim o] 8
Aol A Btk §lee} xjol7h itk 1ejut =}
TSI ATAAZE Bl AHSG 1¥1 37}

o~

Table 3. Haplotype frequencies for the AHSG polymorphism

] Frequency
Nation Year
AHSG 1 AHSG 2
Liuetal.™ China 2003 0.741 0.259
Umetsu et al.*! Japan 1983 0.7250 0.2750
Umetsu et al.* Philippine 1988 0.6870 0.3130
Alonso et al.”? Spain 1991 0.7147 0.2771
Cerri et al.** Italy 1991 0.7472 0.2507
Fukuma et al.”’ Japan 1991 0.7221 0.2748
Hou et al.*® China 1992 0.6958 0.3042
Hausmann et al.”’ Germany 1995 0.7139 0.2697
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59 A= 343%) % Lot T2 At} vl
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