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Condensation: The p53 Arg homozygotes are related-associated with a —lower risk

of endometriosis development. The heterozygotes or Pro homozygotes are

associ atedrelated with a higher risk of endemetriosistermationendometriosis

devel opment.




Objective: The mutation of p53 is related with the cell progression and malignancy.
We aimed to evaluate the association between the endometriosis and the p53
polymorphism.

Design: Prospective study.

Setting: Department of gynecology and genetics in amedical center.

Patients: Women with or without surgieathy-diagnesed-endometriosis were included.



I nter ventions. Women were divided into two groups: (1) moderate/severe

endometriosis (n=118); (2) non-endometriosis groups (n=140).

Main outcome measurements. Their p53 codon 72 polymorphisms [arginine (Arg)
homozygotes, heterozygotes, proline (Pro) homozygotes| were detected by
polymerase chain reaction. Associations between the endometriosis and p53
polymorphism were eval uated.

Results: The distributions of different p53 polymorphismsin both groups were
significantly different. The proportions of Arg homozygotes/heterozygotes/Pro
homozygotes in endometriosis and non-endometriois popul ations were
10.2/66.9/22.9% and 30.7/50/19.3%, respectively. We noted the dominant
presentations of heterozygotes and Pro homozygotes in the endometriosis population
than those in non-endometriosis population.

Conclusion: The association between endometriosis and p53 polymorphism exists.
The p53 Arg homozygotes are related with lower risk of endometriosis devel opment.
The heterozygotes or Pro homozygotes are related with higher risk of endemetriesis-

formationendometriosis devel opment.
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I ntroduction

Endometriosis, acommon polygenic/multifactorial disease, might be caused by an



interaction between multiple genes as well as the environment {(1}). Endometriosis

displays features similar to malignancy, including local invasion and aggressive

spread to distant organs. Tumor suppressor genes play arole in the regulation of cell

growth and prevention of carcinogenesis. Genomic instability of p53 playsarolein

the development and progression of various tumor types. The altered tumor

suppressor genes might be related with the devel opment of endometriosis {(2}).

Numerous cancers are related the abnormal p53 presentation, including the

cervical carcinomatf(3,4}), ovarian carcniomaf(5}), bladder cancer {(6}), prostate

cancer {(7}), hepatoma £(8}), gastric cancer £(9}), lung cancer {(10}), brain tumor

F(11}), oral carcinomaf(12}), nasopharyngeal carcinomaf(13}), esophageal carcinoma

F(14}), breast cancer £(15}), lymphoma [(16}), etc. Scanty literature presented the

association between the endometriosis and p53 polymorphism. Some investigators

have demonstrated the undetectable expression of p53 in the endometriosis specimens

F(17-19}). No literature revea ed the association between the endometriosis and the

genotype of p53 codon 72 polymorphism.

There is discrepancy about this presentation of p53 polymorphism and various

tumors. The p53 Arg homozygote is considered to be arisk factor in the development

of cancer [(20}). In contrast, some investigators demonstrated the non-association

between the different p53 polymorphism and cancer development £(3,21}); other




studies reveal ed the higher risks in the Pro homozygotes {(10,22}). To resolve this
issue, we firstly aimed to detect the p53 codon 72 polymorphism in Chinese women
with or without endometriosis. To our knowledge, thisreport isthe largest survey in

this aspect.



Material and methods

Pre-menopausal Taiwan Chinese women with surgically diagnosed:

moderate/severe —endometriosis and non-endometriosis were included. All patients-

Individuals were divided into two groups: (1) endometriosis (n=118); (2)

non-endometriosis groups (n=140). The non-endometriosis statuses were confirmed

during the cesarean section or diagnostic |aparoscopy. All operations were performed

by three surgeons (Hsieh Y'Y, Chang CC, Tsai HD).AHwomen-aceepted-the-

- The studieswery wase approved by

the ethical committee and institutional review board of the ChinaMedical College

Hospital. Informed consents were signed by all women who donated their blood.—

All women accepted the peripheral blood sampling for genotype analyses after the

surgery. Genomic DNA was prepared from the peripheral blood by use of a DNA

Extractor WB kit (Wako, Japan). Polymerase chain reactions (PCRS) were carried out

in atotal volume of 25 1. I, containing genomic DNA; 2-6 pmole of each primer; 1X

Taq polymerase buffer (1.5 mM MgCI); and 0.25 units of AmpliTag DNA polymerase

(Perkin Elmer). The primer Pro72 was designed for p53 codon 72 in proline (Pro)

form and Arg72 for arginine (Arg) form, according to the procedure described by

Storey et a (20}).

_ PCR amplification was performed in a programmable thermal cycler GeneAmp




PCR System 2400 (Perkin Elmer). Cycling condition for Pro72 was set as following:
onecycleat 94° C for 5min, 35 cyclesof 94° C for 15 sec, 52° C for 20 sec, and
72° C for 30 sec, and onefinal cycle of extension at 72° C for 7 min; conditions for
Arg72 were the same as Pro72 except 50° C for annealing. The PCR products from
Arg72 and Pro72 from the same individual were mixed together and 10 mi of this
solution was loaded into 3% Agarose gel containing ethidium bromide for
electrophoresis.

The distributions of p53 polymorphisms in both groups were examined.
Correlation between the p53 genotype and endometriosis was evaluated. The SAS
system with c? and logistic regression were utilized for statistical anayses. A p-value

of <0.05 was considered statistically significant.



Results

The PCR products of Arg and Pro forms were 141 and 177 bp, respectively. The
proportions of different p53 polymorphismsin both groups were significantly
different ( ¢?value=16.1, p<0.001). The proportions of Arg
homozygote/heterozygote/Pro homozygote in endometriosis and non-endometriois
populations were 10.2/66.9/22.9% and 30.7/50/19.3%, respectively (Table 1). There
were non-significant differences between both groupsin age, weight, and height.

We observed the dominant Arg presentation in the non-endometriosis population.
There were increasing number of heterozygote and Pro homozygotesin the

endometriosis group compared with the non-endometriosis group. The odds of




individuals with Arg/Pro or Pro/Pro gene experiencing endometriosis are 3.9 times

greater than the odds of individuals with Arg/Arg. The odds of individuals with

heterozygotes and Pro homozygotes experiencing endometriosis are 4.0 and 3.6 times

greater than the odds of individuals with Arg homozygotes (Table 1).

Discussion

The p53 gene and its encoded protein are related with the regulation of cell cycle,

cellular growth, and apoptosis. It is a gatekeeper or guardian of the cell division

F(23,24}). The p53 mutations are associated with instability of cell development and

cycle progression {(25}). Alterations of p53 are related to the induction of apoptosisin

malignant tumors. Individuals lacking functional p53 are at an increased risk of tumor

development and a mutated p53 gene or malfunctioned p53 protein has often observed

in patients with most types of malignancies {(25}).

Kosugi et a. {(26}) demonstrated the increased heterogeneity and aneuploidy of

chromosome 17 in endometriosis specimen. Because p53 islocated in chromosome



17, the chromosome 17 aneuploidy might impaired the function of p53, which

influences the further progression of endometriosis. These residue 72structural-

exeeptresidue72-whieh has been recognized as a polymorphism that Arg residue

substituted the Pro form {(27}). A single base change (from CGC to CCC) caused the

alteration of amino acid residue 72 from Arg to Pro {(271).

There is discrepancy about the distribution of p53 polymorphism in different

malignancy. The p53 Arg homozygote is a significant risk factor in the development

of invasive form of human papilloma virus-associated cancers {(4,20,28}). In contrast,

some investigators demonstrated the non-association between the cervical cancer and

different p53 polymorphisms {(3,21}). Some reports also reveaed that Pro alele

homozygote is arisk factor of lung and hepatocellular carcinomaf(10,22}). In the

study of lung carcinoma, Wang et a. £(10}) found those patients with p53 Arg/Arg or

Pro/Pro homozygous had worse prognoses compared with those with the

heterozygous form. This discrepancy may be due to the different cell nature and racial

variation.

In this series, we observed that p53 Arg homozygotesis related with lower risk of

endometriosis development. The Pro forms of codon 72 in p53 (Pro homozygotes or

heterozygotes) are related with the higher risk of endemetriosis:




fermationendometriosis development. Our finding was compatible with Wang et al.

[(10}) and Yu et al. {(22}), who demonstrated the association between the Pro

homozygotes and lung or hepatocellular carcinoma. Our another study also appeared

the high association between Pro homozygotes and invasive bladder cancer {(29}). We

noted that more than 70% of the non-invasive bladder cancers were Arg homozygotes.

Combined these above studies, it suggested the dominant p53 Pro formsisarisk

factor for the development of cancer in Chinese population.

In conclusion, the association between endometriosis and p53 polymorphism

exists. The p53 Arg homozygotes are related with lower risk of endometriosis

development. The Pro homozygotes or heterozygotes are related with higher risk of

endoemetriosisfermationendometriosis development. The p53 polymorphisms may

become a useful marker to predict the endometriosis devel opment. Although the real

role of p53 polymorphism has not been clarified, it deserves more attention in the

study of endometriosis and the development of gene therapy.
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Table 1. Distributions of p53 codon 72 polymorphismsin populations with and

without endometriosis.

Endometriosis  Non-Endometriosis  Chi-square

Odds Ratio (95%

(n=118) (n=140) Statistics Confidence Interval)
Arg/Arg 12 (10.2%) 43 (30.7%) 16.1* 1.0
Arg/Proor Pro/Pro 106 (89.8%) 97 (69.3%) 3.9(20,7.6) 1
Arg /Pro 79 (66.9%) 70 (50%) 4.0(2.0,83) *
Pro/Pro 27 (22.9%) 27 (19.3%) 3.6(1.6,82) 1

*: p<0.001; t:p<0.01
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Dear Professor Alan H. DeCherney:
Thank you very much for your reviewing of my manuscript " Androgen receptor
trinucleotide polymorphism in endometriosis".

Thank you very much for your consideration of publishing my revised manuscript
"Androgen receptor trinucleotide polymorphism in endometriosis". Concerning the
comments of all reviewers, my addresses were made as following:

Comments for Editor:

1. The condensation has been revised according the editor’s suggestion.

2. After the consultation with the native speaker of English, we made some revision to
clarify syntax.

3. Thesecond paragraphy in page 7 has been divided into two new paragraphs.

4. The parentheses were revised.

The elucidation about referee 1.
1. We acknowledge the reviewer's comment. All operations were performed by three
surgeons (Hsieh Y'Y, Chang CC, Tsai HD). The blood samplings were obtained after



the laparoscopy and pathologic examination. These statements have been added in the
revised text.

2. Only the cases with the severe endometriosis and endometrial cysts were included.
The stage for these cases were stage I11/IV. All cases with endometriosis were
confirmed by the laparoscopy and pathologic examination.

3. Theterm “endometriosis development” has been chosed to used in the whole text.

4. Some revision were made according the reviewer’s suggestion.

The elucidation about referee 2:

1. Only the cases with the moderate/severe endometriosis and endometrial cysts were
included. The stages for these cases were stage I11/IV. All cases with endometriosis
were confirmed by the laparoscopy and pathol ogic examination.

2. Thenon-endometriosis statuses were confirmed during the cesarean section. Some
patients with idiopathic infertility and accepting the diagnostic |aparoscopy were
included.

3. Only the stage I11/IV endometriosis were included. Therefore, it isnot feasible to
evaluate their association.

4. Most patients accepted the blood sampling during the postoperative outpatients
visiting. Because the non-change of the gene polymorphism, we think it will not
change the fina result of this study.

5. Thetitle has been revised according to the reviewer’s suggestion.

Finally, | appreciate your kindly suggestion and revision of our manuscripts.
Thank you very much.

With best regard

Yao-Yuan Hsieh, M.D.
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