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Introduction: While soy is suggested as a possible risk factor, exclusive breastfeeding
(EBF) has a likely protective effect in precocious puberty. Our aim was to evaluate the
association between both of these variables with central precocious puberty (CPP)

Methods: We performed a retrospective, case-control study. A total of 161 girls were
divided into two groups: 84 patients diagnosed with CPP composed the case group and
77 patients without the diagnosis of CPP (had gone through normal onset of puberty)
were the control group.

Results: Our control group had a higher presence of EBF >6 months, which was an
important protective factor for CPP (OR: 0.5; IC 95%: 0.3-0.9, p = 0.05) and also
correlated negatively with the presence of it (r = —0.2; p < 0.05). Oppositely, the use of soy
was significantly higher in the CPP group, (OR: 3.8; IC 95%: 1.5-6, p < 0.05) and positively
correlating (r = 0.2; p < 0.01) with the presence of CPP. Duration of soy intake (years)
correlated with bone age (r = 0.415; p < 0.05). A logistic regression was performed to
evaluate the effects of EBF duration and soy on CPP. The model was significant (x2 (2) =
20,715, p = <0.001) and explained 12.2% (Nagelkerke R2) of the variance, correctly
classifying 62.5% of cases. EBF was associated with a reduction of likelihood of having
CPP [OR = 0,187 (Cl = 0.055-0,635); Wald = 7,222, p = 0.007], while soy intake
increased the risk [OR = 3.505 (Cl) = 1,688-7,279, Wald = 11,319, p = 0.001].

Conclusion: Our data found the use of soy was associated with CPP. Additionally, EBF
was pointed as a protective factor. However, future prospective studies are needed to
clarify this issue.
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INTRODUCTION

Puberty is a complex biological process, and its timing has
substantial physical, psychosocial, and long-term health
implications for the pediatric population (1, 2). Central
precocious puberty (CPP) is often defined as pubertal onset
before 8 years of age in girls and before 9 years of age in boys
(although ages can vary among populations to define this
condition), and it can be responsible for early progression of
secondary sexual characteristics, rapid bone maturation, reduced
final height, inappropriate body appearance, and psychological
behavioral abnormalities (3, 4).

Its course can be determined by a series of endogenous and
exogenous factors, such as environmental endocrine interferers.
Soy is suggested as a risk factor because it contains isoflavones, a
group of phytoestrogens composed of three main substances
(genistein, daidzein, and glycitein) with chemical structure and
hormonal activity similar to estradiol (5, 6). However, it is still a
controversial topic, as several authors have attested the safety of
their usage in infant feeding (7-9).

On the other hand, exclusive breastfeeding (EBF) has shown
to be a likely protective factor for CPP (10, 11). According to the
World Health Organization (12), infants should be exclusively
breastfed in the first 6 months of life and partial breastfeed until 2
years of age. Human milk can provide short and long-term
health benefits, such as promotion of brain development,
protection against infection diseases, type II diabetes, and
overweight (13). Thereby, breastfeeding as a protective factor
for obesity could also indirectly protect from the development
of CPP.

Thus, due to the remaining controversy, this study aimed to
evaluate the association between EBF and soy feeding with CPP.

MATERIALS AND METHODS
Study Design and Patients

We performed an observational, retrospective, case-control
study to evaluate the relationship between the occurrence of
CPP, EBF, and consumption of soy during early childhood. This
study was developed according to the Declaration of Helsinki
and Nuremberg Code and was approved by the University
Hospital Jodo de Barros Barreto ethics committee.

A total of 161 subjects were divided into two groups: 84
female patients diagnosed with CPP composed the case group.
Others 77 girls without the diagnosis of PP (had gone through
normal onset of puberty) were the control group. They came to
evaluate other pathologies or investigate precocious puberty, but
it was classified as normal and they were followed through all
puberty. In our Pediatric Endocrinology division, the evaluation

Abbreviations: BMI, Body Mass Index; CI, Confidence Interval; EBF, Exclusive
Breastfeeding; FSH, Follicle Stimulating Hormone; GnRH, Gonadotropin Release
Hormone; HUJBB, University Hospital Joao de Barros Barreto; CPP, Central
Precocious Puberty; IQR, Interquartile Range; LH, Luteinizing Hormone; MRI,
Magnetic Resonance Image; NS, Not Significant; OR, Odds Ratio; PP, Precocious
Puberty; SD, Standard Deviation; WHO, World Health Organization.

of bone age is a standard procedure while investigating children
with symptoms of short stature or any alteration in pubertal
development, so we were able to acquire this information from
control group. Their bone age was measured only in the first
visit, for diagnosis purposes and alongside other exams needed to
exclude precocious puberty. Once we confirmed that their
growth was normal, bone age was not performed routinely, so,
comparison purposes, we used the one obtained in the initial
visit. There were no Afro-American nor Latin groups. Patients
that during the follow-up used systemic corticosteroids more
than four times a year, with uncontrolled hypothyroidism,
diabetes mellitus, growth hormone deficiency, peripheral
precocious puberty, chronic and/or inflammatory diseases,
genetic syndromes, malnutrition, and family history of PP
were excluded from both groups.

The diagnosis of CPP and decision to treat with
Gonadotropin Release Hormone (GnRH) analog was based on
the current guidelines (14-17), which uses as clinical criteria in
girls: breast development, with or without pubarche/axilarche
before 8 years old. All children diagnosed with the condition
were treated using GnRH analogs. All CPP group had normal
skull magnetic resonance image (MRI) and performed GnRH
stimulation test. In addition, all tests needed to exclude other
causes of PP were performed. Finally, all patients underwent
pelvic ultrasonography.

Clinical and Laboratorial Data

Data were collected from medical records of patients attended in
endocrinology and pediatric services of the HUJBB from January
2010 to December 2018. The following information were
collected from each patient: age (years); ethnicity; bone age;
height (cm); weight (kg); serum levels of follicle stimulating
hormone (FSH) and luteinizing hormone (LH), measured in
(IU)/L (18); pubertal stage classified by Tanner method (19); age
of mother at menarche; presence, duration, and type (exclusive,
complementary, or mixed) of breastfeeding; frequency, period of
use, and type of soy infant formula; age of onset of secondary
sexual characters (thelarche, pubarche, and axilarche), and age
of menarche.

The time that basal data were collected differed between case
and control group. For comparison, we intended to evaluate all
patients during puberty. In case group, data were addressed
during clinical visits in which CPP was diagnosed. In control
group, it occurred at the first clinical visit after onset of puberty.
Therefore, as expected, case group was younger than control
group, but both had initiated their pubertal development.

Patients” weight and height were measured in triplicate using
the Harpender Stadiometer during clinic examination. The bone
age was based on the analysis of left hand and wrist radiographs,
using Greulich & Pyle’s standard method (20). Body mass index
(BMI) was calculated as weight/(height®). Tanner method was
used for pubertal staging (19). Children who consumed soy did
so because of allergies. To quantify the amount of soy consumed
by the child, we checked medical records from each patient. In
our pediatric endocrinology department, we routinely question
about soy intake and record it. An estimate was made based on
the protein content of the soy-based formulas or soy food (21-
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23), frequency and volume of daily intakes (100 ml for baby
bottle or 200 ml for glass, which was confirmed by the caregiver).

The data collection was carried out between March 2016 to
May 2019.

Statistical Analysis

Data concerning clinical and epidemiological characteristics
were processed using descriptive statistics. Continuous
variables with normal distribution are presented as Mean +
Standard Deviation, and those with non-normal distribution
are shown as median and interquartile range (IQR). To
establish the relationship between risk factors, linear and
logistic regression models were created. The logistic regression
aimed to clarify if the presence of EBF >6 months (yes/no) and
use of soy (yes/no) had an independent influence on CPP. We
defined the occurrence of CPP as the dependent variable and
included both cited above as independent variables in our model,
which was adjusted for BMI Z score. All tests were performed
using the SPSS Statistics 22® software (IBM Corp., Armonk, NY,
USA). Results were considered significant if p-value <0.05.

RESULTS

At the time of CPP diagnosis, patients in PP group had an
increase of 2.0 + 1.6 years in bone age, and LH and FSH levels
were 0.3 £ 0.7 (mIU/ml) and 2.4 + 1.4 (mIU/ml), respectively. In
control group, there is no advance in bone age. We compared
pubertal characteristics and (thelarche, pubarche, and
menarche), risk factors for CPP (mother’s menarche), and diet
history (EBF and soy-based formulas) between both groups,
showed in Table 1 and Figure 1.

Patients’ soy consumption is shown in Table 2.

Correlations between possible risk factors and presence of
CPP are shown in Table 3.

When all groups were evaluated, we also found a correlation
between duration of soy intake and bone age (r = 0.415, p < 0.05),
as shown in the Figure 2.

Finally, a logistic regression was performed to address the
effects of presence of EBF for at least 6 months (yes/no) and use
of soy (yes/no) on the likelihood that participants develop PP.
We defined the occurrence of PP as the dependent variable and

TABLE 1 | Clinical characteristics and risk factors.

Characteristics

Total (N = 161)

PP (N = 84) Control(N = 77) p-value
Age (years) 79+18 10.0+ 2.1 <0.001
BMI-SDS 114 05+1.2 <0.05
Thelarche (years) 72+1.8 9.4+22 <0.001
Pubarche (years) 7.83+1.7 9.1+27 <0.001
Menarche (years) 128+ 1.3 10.8 £ 0.7 <0.005
Mother’s menarche (years) 122+16 11.7+11 NS (0.128)
EBF duration (years) 03+02 0.4+0.3 <0.05
EBF >6 months (yes, %) 28 (33%) 38 (49%) 0.05 (OR: 0.5; IC 95%:0.3-0.9)
Use of soy-based formulas (yes, %) 23 (28%) 7 (9%) <0.05 (OR: 3.8; IC 95%: 1.5-9)

PP, precocious puberty; BMI-SDS, body mass index standard deviation score; EBF, exclusive breastfeeding; NS, not significant.
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FIGURE 1 | Comparison regarding EBF and soy intake between groups.
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TABLE 2 | Characteristics of soy intake in females.

PP (N = 23/84)

Daily amount of soy intake (g/day) 89+54
Total amount of soy intake (kg) 11+

Duration of soy intake (years) 3.0+23
Age of first soy intake (years) 1.3+1.6
Frequency of daily soy intakes 2310

NS, not significant.

TABLE 3 | Correlations between presence of CPP and risk factors in girls.

Risk Factor r P
Use of soy-based formula (yes/no) 0.2 <0.01
Duration of EBF (years) -0.2 <0.05
BMI-SDS 0.2 <0,01
EBF >6 months (yes/no) -0.2 <0.05
Total amount of soy intake (kg) 0.3 <0.0001
Daily amount of soy intake (g/day) 0.3 <0.0001
Mother’s menarche (years) 0.2 0.06

EBF, Exclusive breastfeeding; BMI-SDS, Body mass index standard deviation score.

included both as independent variables in our model. The logistic
regression model was statistically significant (x> (2) = 14.45, p =
0.001). The model explained 11.5% (Nagelkerke R2) of the
variance and correctly classified 62.5% of cases. EBF >6
months was associated with a reduction of likelihood of having
PP (OR = 0.476 (CI = 0.245-0.924); Wald = 4.813, p = 0.03),
while soy intake increased the likelihood of having this condition
[OR =3.974 (CI) = 1.571-10.054, Wald = 8.487, p = 0.004]. Our
regression was adjusted for BMI Z score, which was not selected
for the model.

Girls exposed to soy/total (N = 30/161)

Control (N = 7/77) p-value
72+54 <0.05
49+56 <0.05
1.8+16 NS (0.182)
2.7+ 3.3 NS (0.588)
16+13 NS (0.133)

DISCUSSION

We have found that the use of soy was associated with CPP.
Additionally, EBF was associated with a degree of protection in
our subjects.

Some authors attested soy’s safety (7-9, 24, 25). Andres et al.
(24) led a cohort study with 101 pediatric patients, which were
grouped according to its infant diet (breastfed and soy formula).
They assessed their reproductive organ size by ultrasonography
at age of 5 years old and found no difference between groups.
However, their analysis did not last until patients’ puberty.
Another prospective study (26) followed 1,239 girls aged 6-8
years in the USA, and found no association between puberty and
urinary excretion of isoflavones. Nevertheless, that study did not
evaluate specifically patients with CPP. In 2011, a panel of 14
independent scientists stated that there was a minimal concern
about safety of soy-based infant formula, but they recognized the
need for long-term data to verify this issue (27).

Korean girls tend to begin menstruating at younger ages, and
two case-control studies (28, 29) found that urinary isoflavone
and genistein are increased in patients with PP compared to
controls. Nevertheless, they have showed some weaknesses. Both

o

Duration of soy intake (years)

-

r=0.446
. p = 0.009

Bone age (years)

FIGURE 2 | Correlation between duration of soy intake e and bone age (r = 0.446, p = 0.009).
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of them did not perform MRI to rule out central nervous system
(CNS) lesions as causes of CPP, and it is well-known that up to
20% of all central PP cases in young girls are not idiopathic (28-
31). In addition, they chose control group among children who
visited the clinic at same period with no pubertal signs. In our
study, the control and case groups were followed during all
puberty course and CNS lesions were ruled out with MRI, aside
laboratorial tests, in all patients. In fact, our retrospective case-
control design is more appropriate to detect this interaction.

Messina et al. (7), in a recent review in Asian populations,
suggested that a reasonable intake recommendation for children
between 2-12 years old is 5-10 g/day of soy protein. However,
most studies analyzed in this review failed to report an accurate
soy intake and central precocious puberty’s prevalence. Our data
suggest that the daily amount of 8.9 g/day—which is included in
Messina’s safety range—is associated to PP.

Sinai et al. (8) in 2019, in a nested case-control study, selected
infants from a cohort who were prospectively followed from
birth until age of 3 years for eating habits and development of
cow-milk allergy, and then were reevaluated. They found no
association between puberty and infantile nutrition, after
controlling BMI and family data, but the number of patients
were too small (29 patients in case group and 60 in control
group) and most of case group were boys, in which PP is
uncommon (1). This fact possibly influenced their results. As
far as we are aware, this is the first case-control study which
followed children with CPP and during all course of puberty,
analyzing in detail soy consumption.

There are some authors claiming that soy can play a role in
early pubertal development, supporting our findings (32-34). In
a review, Chakraborty et al. (32) suggested that phytoestrogens
play a role in PP. In agreement, Segovia et al. (33) in a cross-
sectional study with 248 boys have found that pubarche
manifests earlier in those who consume larger amounts of soy.
Consonantly, another study (35) examined 166 children and
concluded that girls fed with soy-based formula had higher LH
levels when compared to the ones that consumed cow-milk.
Finally, Adgent et al. (34) prospectively followed 2,920 girls from
their intrauterine lives until puberty, and found that the earlier
girls are exposed to soy, the earlier they menstruate.
Nevertheless, they have not established an increased risk of
precocious puberty in this cohort. This issue still needs to
be clarified.

Our study also found breastfeeding as a possible protective
factor for the onset of precocious puberty, agreeing with many
others (10, 11, 36). This may occur due to breastfeeding also
being a protective factor for obesity, and obesity itself could
interfere with the onset and development of precocious puberty
(37, 38), which was also reaffirmed by our study. Li et al. (39), in a
2017 systematic review, and Lian et al. (40), in a research with
2,996 girls aged 9 to 19 years, found that girls with overweight or
obesity reached puberty earlier when compared with normal
weight girls. In our study, our case group showed an increased
BMLI, but, according to our regression model, the soy intake was
an independent variable associated with the presence of CPP.

Moreover, Kale et al. (11) found that mixed-fed or
predominantly breastfed girls showed later onset of breast
development compared to formula fed girls, also, the duration
of breastfeeding was directly associated with age at onset of
breast development. Aghaee et al. (36) in a study with 3,331 girls,
found that those not breastfed were more likely to experience
earlier thelarche and pubarche compared with girls who were
breastfed =6 months. Similarly, a prospective observational study
with boys and girls found an independent preventive association
of breastfeeding for >6 months and early pubertal development,
reinforcing our findings (10).

A limitation of our study was its design. A large prospective
cohort study could be the gold standard to clarify the causal
effects of soy intake in precocious puberty. Data regarding serum
and urinary isoflavones, socio-economic status, and low birth
weight prevalence were not available in our analysis. As we used
retrospective data, another limitation is the possibility of
inaccuracy, which was minimized by strictly checked medical
records from each patient and confirmation of those data with an
interview in a posterior moment.

CONCLUSION

We have found that use of soy has an association with CPP. An
earlier start of consumption and intake duration can possibly
play a role in development of disease. Additionally, EBF was
pointed as a possible protective factor in our subjects. However,
future prospective studies are needed to clarify this issue.
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Supplementary Table S1. SNPs correlated with PCa mortality in different populations.

SNP r 12 p Value 1C95%_Min IC95%_Max
152961144 0.994 0.988 0.006 0.7287 0.999876
rs1048169 0.992 0.984 0.008 0.661132 0.999839
rs7000448 0.986 0.973 0.014 0.48113 0.999724

rs4430796 0.982 0.965 0.018 0.379361 0.999646
152066827 0.978 0.957 0.022 0.281966 0.999559

rs12500426  0.976 0.953 0.024 0.242836 0.99952
156983267 -0.975 0.951 0.025 -0.9995 -0.2261
rs11649743  0.974 0.948 0.026 0.196545 0.999471
rs2075110 0.973 0.947 0.027 0.182585 0.999456
rs114798100 0.961 0.924 0.039 0.00064 0.999214
rs855723 -0.959 0.919 0.041 -0.99916 0.029871
rs2075109 0.952 0.905 0.048 -0.11206 0.999014
rs12718946  0.947 0.896 0.053 -0.15932 0.998915
rs9364554 -0.933 0.871 0.067 -0.99863 0.271563
159469899 0.933 0.871 0.067 -0.2705 0.99863
rs12665339  -0.92 0.846 0.08 -0.99834 0.357279
rs527510716 -0.918 0.843 0.082 -0.99831 0.365712
1s7975232 0.913 0.834 0.087 -0.39148 0.998201
rs4976790 0.907 0.823 0.093 -0.42055 0.998071
rs817826 -0.902 0.814 0.098 -0.99797 0.442269
rs7584330 0.902 0.813 0.098 -0.44547 0.99795
rs61088131  0.895 0.801 0.105 -0.47191 0.997808
rs11672691  0.888 0.788 0.112 -0.49973 0.997642
rs878987 0.887 0.787 0.113 -0.50258 0.997624
156983561 0.867 0.752 0.133 -0.56416 0.997178
rs16901979  0.863 0.744 0.137 -0.57585 0.997079
157094871 0.859 0.738 0.141 -0.58451 0.997002
rs34579442  -0.855 0.732 0.145 -0.99691 0.594398
152680708 0.843 0.711 0.157 -0.6219 0.996628
rs1182 -0.84 0.705 0.16 -0.99655 0.629012
rs11629412  -0.837 0.701 0.163 -0.99648 0.634528
rs73199732  0.832 0.693 0.168 -0.64359 0.996375
rs1859962 0.83 0.69 0.17 -0.64707 0.996332
rs17621345 -0.83 0.688 0.17 -0.99631 0.648639
rs55851920 (.83 0.689 0.17 -0.64739 0.996328
rs1465618 0.828 0.685 0.172 -0.65219 0.996266
rs56197129  0.828 0.685 0.172 -0.65245 0.996263
rs6782221 0.824 0.678 0.176 -0.65943 0.99617
156795465 0.817 0.667 0.183 -0.67095 0.996009
rs56413159  0.802 0.643 0.198 -0.69394 0.995651
rs12791447 -0.791 0.625 0.209 -0.99537 0.709864

rs34925593  -0.784 0.615 0.216 -0.99521 0.718358




rs6944695 0.784 0.614 0.216 -0.71882 0.995198
rs6501455 -0.766 0.587 0.234 -0.99476 0.739153
rs2075111 0.749 0.561 0.251 -0.75724 0.994316
rs1512268 -0.745 0.554 0.255 -0.99421 0.76133

rs1935581 0.741 0.55 0.259 -0.76426 0.994124
152270247 0.671 0.45 0.329 -0.81679 0.992221
rs28756990  0.664 0.441 0.336 -0.82086 0.992028
rs10486567  -0.663 0.439 0.337 -0.99199 0.821722
152072454 0.642 0.413 0.358 -0.83302 0.991393
rs730437 0.642 0.412 0.358 -0.83327 0.991379
rs10993994  -0.63 0.396 0.37 -0.99102 0.839469
rs721048 -0.628 0.395 0.372 -0.99098 0.840067
rs74702681  -0.621 0.385 0.379 -0.99076 0.843634
1s7616437 0.593 0.351 0.407 -0.85594 0.989906
rs17321482  -0.57 0.325 0.43 -0.98921 0.86471

152928679 0.566 0.32 0.434 -0.86651 0.98905

rs17021918  -0.524 0.275 0.476 -0.98769 0.880479
156465657 -0.514 0.264 0.486 -0.98734 0.883564
1s9632117 -0.501 0.251 0.499 -0.98689 0.88735

rs28441558  (0.48 0.23 0.52 -0.8931 0.986151
rs10793821  0.422 0.178 0.578 -0.90692 0.983996
rs182314334 -0.387 0.15 0.613 -0.98262 0.914017
rs59308963  0.353 0.124 0.647 -0.92039 0.981183
rs11691517  0.327 0.107 0.673 -0.92475 0.980059
rs12621278  -0.319 0.102 0.681 -0.97971 0.925999
rs28607662  -0.301 0.091 0.699 -0.9789 0.928785
rs1800057 -0.279 0.078 0.721 -0.97787 0.932006
152735839 -0.258 0.066 0.742 -0.97684 0.93497

rs12785905  -0.248 0.062 0.752 -0.97638 0.93622

rs33984059  -0.19 0.036 0.81 -0.97336 0.943328
rs7295014 0.183 0.034 0.817 -0.94411 0.972979
17679673 0.175 0.031 0.825 -0.94503 0.97252

rs58262369  0.17 0.029 0.83 -0.94557 0.972241
rs4962416 -0.127 0.016 0.873 -0.96974 0.950028
rs11290954 -0.121 0.015 0.879 -0.96939 0.95059

rs1004030 0.117 0.014 0.883 -0.95099 0.969138
rs1283104 -0.085 0.007 0.915 -0.96706 0.954054
rs76551843  0.07 0.005 0.93 -0.9554 0.966062
152277283 -0.046 0.002 0.954 -0.96445 0.957417
rs72725879  0.021 0 0.979 -0.95945 0.962658
rs11452686  -0.017 0 0.983 -0.96239 0.959743
rs11666569  -0.005 0 0.995 -0.96147 0.960703




Supplementary Table S2. SNPs correlated with PCa incidence in different populations.

SNP r r2 p value 1C95%_Min 1C95%_Max
rs7000448 0.997 0.994 0.003 0.860293 0.999941
rs1048169 0.992 0.983 0.008 0.648262 0.999832
rs4430796 0.985 0.97 0.015 0.445065 0.999698
rs2961144 0.985 0.97 0.015 0.440592 0.999694
rs12500426 0.981 0.962 0.019 0.345781 0.999617
rs2066827 0.974 0.949 0.026 0.209389 0.999485
rs855723 -0.96 0.921 0.04 -0.99919 0.016841
rs6983267 -0.959 0.919 0.041 -0.99916 0.030113
rs114798100 0.951 0.904 0.049 -0.12102 0.998996
rs11649743  0.949 0.901 0.051 -0.13664 0.998964
rs2075110 0.949 0.9 0.051 -0.13872 0.998959
rs7975232 0.945 0.893 0.055 -0.1746 0.99888
rs12665339  -0.943 0.89 0.057 -0.99884 0.189805
rs9469899 0.938 0.879 0.062 -0.23776 0.998722
rs527510716 -0.93 0.865 0.07 -0.99857 0.290586
rs878987 0.92 0.847 0.08 -0.35287 0.998355
rs2075109 0.919 0.844 0.081 -0.3627 0.998318
rs12718946  0.913 0.833 0.087 -0.39325 0.998193
rs817826 -0.913 0.833 0.087 -0.99819 0.394257
rs4976790 0.902 0.813 0.098 -0.44522 0.997951
rs9364554 -0.896 0.803 0.104 -0.99783 0.46834
rs34579442  -0.891 0.794 0.109 -0.99772 0.487277
rs11672691  0.889 0.789 0.111 -0.49689 0.99766
rs61088131  0.887 0.786 0.113 -0.50333 0.997619
rs7584330 0.879 0.773 0.121 -0.52893 0.997447
rs6983561 0.864 0.747 0.136 -0.57216 0.997111
rs16901979 0.861 0.741 0.139 -0.58048 0.997038
rs1859962 0.856 0.733 0.144 -0.59244 0.996928
rs2680708 0.852 0.726 0.148 -0.60141 0.996841
rs12791447 -0.844 0.713 0.156 -0.99666 0.619172
rs73199732 0.844 0.712 0.156 -0.62028 0.996646
rs55851920 0.844 0.713 0.156 -0.61943 0.996655
rs56197129 0.841 0.707 0.159 -0.62628 0.996579
rs6782221 0.838 0.702 0.162 -0.6328 0.996505
rs6795465 0.83 0.688 0.17 -0.6489 0.996309
rs7094871 0.827 0.684 0.173 -0.65344 0.99625
rs56413159  0.817 0.668 0.183 -0.6707 0.996013
rs17621345 -0.814 0.663 0.186 -0.99595 0.674946
rs1182 -0.806 0.65 0.194 -0.99575 0.687856
rs1465618 0.805 0.648 0.195 -0.68925 0.995729
rs11629412  -0.788 0.621 0.212 -0.99531 0.713285




rs34925593  -0.78 0.609 0.22 -0.99512 0.722824
rs6501455 -0.739 0.546 0.261 -0.99407 0.76632
rs1512268 -0.735 0.54 0.265 -0.99396 0.769958
rs6944695 0.732 0.536 0.268 -0.77242 0.993886
rs2075111 0.695 0.484 0.305 -0.8011 0.992895
rs10486567  -0.692 0.479 0.308 -0.99281 0.803247
rs1935581 0.691 0.477 0.309 -0.80434 0.992765
rs28756990 0.672 0.451 0.328 -0.81655 0.992233
rs721048 -0.644 0.415 0.356 -0.99145 0.831938
rs10993994  -0.636 0.405 0.364 -0.99121 0.836151
rs2270247 0.629 0.396 0.371 -0.83955 0.991012
rs7616437 0.621 0.385 0.379 -0.84364 0.990758
rs2072454 0.6 0.36 0.4 -0.85281 0.990137
rs730437 0.598 0.357 0.402 -0.85385 0.990061
rs17321482  -0.595 0.354 0.405 -0.98996 0.855175
rs74702681  -0.552 0.305 0.448 -0.98862 0.871246
rs2928679 0.521 0.271 0.479 -0.8815 0.987575
rs9632117 -0.495 0.245 0.505 -0.98668 0.889046
rs6465657 -0.489 0.239 0.511 -0.98648 0.890602
rs28441558  0.488 0.238 0.512 -0.89096 0.986437
rs17021918 -0.472 0.223 0.528 -0.98587 0.895127
rs59308963  0.421 0.177 0.579 -0.90711 0.983963
rs11691517  0.406 0.165 0.594 -0.91022 0.983386
rs182314334 -0.368 0.135 0.632 -0.98182 0.917692
rs10793821  0.335 0.113 0.665 -0.92331 0.980445
rs12621278  -0.307 0.094 0.693 -0.9792 0.927792
rs28607662  -0.282 0.08 0.718 -0.97803 0.931535
rs1800057 -0.26 0.067 0.74 -0.97695 0.934682
rs2735839 -0.236 0.056 0.764 -0.97576 0.937802
rs12785905 -0.214 0.046 0.786 -0.97465 0.940486
rs1004030 0.208 0.043 0.792 -0.94128 0.974301
rs7295014 0.195 0.038 0.805 -0.94283 0.973594
rs1283104 -0.159 0.025 0.841 -0.9716 0.946792
rs7679673 0.157 0.025 0.843 -0.94696 0.971509
rs33984059  -0.139 0.019 0.861 -0.97047 0.948799
rs76551843  0.132 0.017 0.868 -0.94959 0.97
rs4962416 -0.084 0.007 0.916 -0.96699 0.954154
rs58262369  0.083 0.007 0.917 -0.95424 0.966929
rs11666569  -0.071 0.005 0.929 -0.96616 0.955273
rs11290954  -0.053 0.003 0.947 -0.96495 0.956808
rs72725879  0.038 0.001 0.962 -0.95807 0.963888
rs11452686 -0.036 0.001 0.964 -0.96372 0.958267
rs2277283 -0.015 0 0.985 -0.96222 0.959926




Supplementary Table S3. SNPs correlated with PCa mortality and incidence in different populations.

Gene SNP ID Alleles Ancestral Localization Location Alelle
EHBP1 15721048 G/A G GRCh38.p13 chr 2 NC_000002.12:g.62904596=
THADA 151465618 T/C T GRCh38.p13 chr 2 NC_000002.12:g.43326810=
ITGA6 1512621278 A/G A GRCh38.p13 chr 2 NC_000002.12:g.172446825=
PDL1M5 rs17021918 C/T C GRCh38.p13 chr 4 NC_000004.12:g.94641726=
PDL1IM5 1512500426 A/C A GRCh38.p13 chr 4 NC_000004.12:g.94593458=
TET2 157679673 C/A/T C GRCh38.p13 chr 4 NC_000004.12:g.105140377=
SLC22A3 rs9364554 C/T C GRCh38.p13 chr 6 NC_000006.12:g.160412632=
JAZF1 rs10486567 G/A/C G GRCh38.p13 chr 7 NC_000007.14:g.27936944=
LMTK2 rs6465657 C/T C GRCh38.p13 chr 7 NC_000007.14:g.98187015=
SLC25A37 rs2928679 A/G/T A GRCh38.p13 chr 8 NC_000008.11:g.23581462=
NKX3.1 rs1512268 T/A/G T GRCh38.p13 chr 8 NC_000008.11:g.23668950=
CTBP2 rs4962416 T/C T GRCh38.p13 chr 10 NC_000010.11:g.125008303=
MSMB rs10993994 C/A/T C GRCh38.p13 chr 10 NC_000010.11:g.46046326=
HNF1B rs4430796 A/C/G/T A GRCh38.p13 chr 17 NC_000017.11:g.37738049=
HNF1B rs11649743 A/G A GRCh38.p13 chr 17 NC_000017.11:g.37714971=
TMPRSS2:
ERG rs16901979 C/A C GRCh38.p13 chr 8 NC_000008.11:g.127112671=
CASC17 rs1859962 G/C/T G GRCh38.p13 chr 17 NC_000017.11:g.71112612=
TTTTTTT
TTTTTTT
TT/TTTTT
LOC1019280 TTTTTTTTTT NC_000001.11:g.153927425_15
rs34579442 TTTTTTT GRCh38.p13 chr 1
59 TTTTTT 3927440=
T/TTTTTT
TTTTTTT
T/TTTT...
MEIS1-AS3 1574702681 C/T C GRCh38.p13 chr 2 NC_000002.12:g.66425753=
BCL2L11 1511691517 T/G T GRCh38.p13 chr 2 NC_000002.12:g.111135519=
CDCA7 1s34925593 T/A/C T GRCh38.p13 chr 2 NC_000002.12:g.173369819=
ATTCTGT
ATTCTGTCA
CATTCTG NC_000002.12:g.201258757_20
CASP8 rs59308963 TTCTGTC/AT GRCh38.p13 chr 2
TC/ATTC 1258772=
TCTGTC
TGTC
DUBR rs1283104 C/G C GRCh38.p13 chr 3 NC_000003.12:g.107243674=
MBNL1 15182314334 T/C T GRCh38.p13 chr 3 NC_000003.12:g.152286413=
RNU6-456P rs10793821 C/A/T C GRCh38.p13 chr 5 NC_000005.10:g.134500518=
DOCK2 1576551843 A/G A GRCh38.p13 chr 5 NC_000005.10:g.169745129=




COL23A1 | rs4976790 | G/A/C/T G GRCh38.pl3chr5 | NC_000005.10:g.178541914=
ATATI | rs12665339 AlG A GRCh38pl3chr6 | NC_000006.12:g.30633455=
UHRFIBP1 | rs9469899 G/A G GRCh38pl3chr6 | NC_000006.12:g.34825347-
MADIL1 | 1527510716 |  G/C G GRCh38.pl3chr7 |  NC_000007.14:g.1904901=
AAAAAA
AAAAAA
AAA/AA
ITGBS rs11452686 ii?::ﬁ AAAAAAAA | Gpeag p1achry | TN o-00007 14820374485 203
AAssan | AAAAAAA Pioe 74502=
AA/AAA
AAAAAA
AA..
SUGCT | rs17621345 AIC A GRCh38pl3chr7 | NC_000007.14:g.40835593=
HAUS6 rs1048169 | T/C/G T GRCh38pl3chr9 | NC_000009.12:g.19055967~
TORTA rs1182 C/A C GRCh38.pl3chr9 | NC_000009.12:g.129813781=
RNLS rs1935581 | C/A/T C GRCh38.p13chr10 | NC_000010.11:g.88435392=
TCF7L2 rs7004871 | C/G/T C GRCh38.p13chr10 | NC_000010.11:g.112952395
INCENP | rs2277283 | T/A/C/G T GRCh38.p13chr11 | NC_000011.10:g.62140968
KDM2A | rs12785905 G/C G GRCh38.p13chr11 | NC_000011.10:g.67184494
EMSY 1511290954 - C GRCh38.p13chr 11 | NC_000011.10:g.76549500=
B3GAT1 15878987 A/G A GRCh38.p13chr 11 | NC_000011.10:.134396478
FBRSL1 rs7295014 G/A G GRCh38.p13chr12 | NC_000012.12:g.132491403=
MMP14 11004030 T/C T GRCh38.p13chr14 |  NC_000014.9:g.22836440
PAX9 rs11629412 | G/A/C G GRCh38.pl3chr14 |  NC_000014.9:g.36669089=
RFX7 133984059 AJG A GRCh38.p13chr15 | NC_000015.10:g56093670=
CHD3 1528441558 T/C T GRCh38.pl3chr17 |  NC_000017.11:g.7899800=
RNF43 152680708 G/A G GRCh38.pl3chr17 | NC_000017.11:g58378759=
TCF4 1528607662 T/C T GRCh38.p13chr18 | NC_000018.10:g.55563628-
MYO9B | rs11666569 | C/T C GRCh38.p13chr19 | NC_000019.10:g.17103263=
POU2F2 | rs61088131 T/C T GRCh38.p13chr19 | NC_000019.10:g42196795=
ARHGAP6 | rs17321482 T C GRCh38pl3chr X | NC_000023.11:g.11464514=
PCAT19 | rs11672691 G/A G GRCh38.p13chr19 | NC_000019.10:g41479679=
MLH3 1s28756990 | C/A/T C GRCh38.pl3chr 14 |  NC_000014.9:g.75047435=
OR2A5 152961144 AlG A GRCh38.pl3chr7 | NC_000007.14:g.144050777=
ESR2 rs58262369 T C GRCh38.pl3chr 14 |  NC_000014.9:g.64227194
ATM rs1800057 | C/A/G C GRCh38.p13chr11 | NC_000011.10:g.108272729=
CDKNIB | rs2066827 | T/A/C/G T GRCh38.p13chr12 | NC_000012.12:g.12718165=




KLK3 152735839 A/C/G/T GRCh38.p13 chr 19 NC_000019.10:g.50861367=
PPFIBP2 rs12791447 A/C/G GRCh38.p13 chr 11 NC_000011.10:g.7535346=
PCAT2 1s114798100 A/G GRCh38.p13 chr 8 NC_000008.11:g.127073189=
PRNCR1 rs72725879 C/T GRCh38.p13 chr 8 NC_000008.11:g.127091724=
TP63 156197129 C/A GRCh38.p13 chr 3 NC_000003.12:g.189817054=
TP63 156782221 G/A/C GRCh38.p13 chr 3 NC_000003.12:g.189819367=
TP63 156795465 T/C GRCh38.p13 chr 3 NC_000003.12:g.189819732=
TP63 1s56413159 G/C GRCh38.p13 chr 3 NC_000003.12:g.189819820=
TP63 1573199732 C/G GRCh38.p13 chr 3 NC_000003.12:g.189820451=
TP63 rs55851920 T/C GRCh38.p13 chr 3 NC_000003.12:g.189820771=
TP63 157616437 A/G GRCh38.p13 chr 3 NC_000003.12:g.189833631=
WNT1 1s855723 G/A/C/T GRCh38.p13 chr 12 NC_000012.12:g.48976764=
EGFR 152072454 C/T GRCh38.p13 chr 7 NC_000007.14:g.55146655=
EGFR 152270247 G/T GRCh38.p13 chr 7 NC_000007.14:g.55146954=
EGFR 15730437 A/C GRCh38.p13 chr 7 NC_000007.14:g.55147325=
EGFR 152075109 T/C GRCh38.p13 chr 7 NC_000007.14:g.55151210=
EGFR 152075110 C/G/T GRCh38.p13 chr 7 NC_000007.14:g.55151466=
EGFR 156944695 T/A/C GRCh38.p13 chr 7 NC_000007.14:g.55151597=
EGFR rs2075111 C/A/G/T GRCh38.p13 chr 7 NC_000007.14:g.55151614=
EGFR rs12718946 C/G GRCh38.p13 chr 7 NC_000007.14:g.55153754=
Next
TNRCEB 159632117 C/A GRCh38.p13 chr 4 NC_000004.12:g.49493951=
Next RAD23
B and KLF4 15817826 C/T GRCh38.p13 chr 9 NC_000009.12:g.107394019=
Next MLPH 157584330 A/G GRCh38.p13 chr 2 NC_000002.12:g.237478585=
VDR 157975232 C/A GRCh38.p13 chr 12 NC_000012.12:g.47845054=
CCAT2 156983267 G/T GRCh38.p13 chr 8 NC_000008.11:g.127401060=
CASCS8 157000448 C/T GRCh38.p13 chr 8 NC_000008.11:g.127428925=
PCAT1 156983561 A/C GRCh38.p13 chr 8 NC_000008.11:g.127094635=
LOC1001312 156501455 A/G/T GRCh38.p13 chr 17 NC_000017.11:g.71205670=
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