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Supplementary Results  

Table S1. Statistically significant correlations between the relative expression levels of the seven differentially expressed genes (DEGs) and one reference genes  

within the hypothalamus of tame versus aggressive rats, which were measured experimentally in vivo using RNA-Seq [this work] and qPCR [1] methods 

# 
Rat gene 

Differential expression, qPCR, 

six tame adult male rats vs six aggressive ones, 

70 generations of the artificial selection for 

aggressiveness or tameness [1] 

Differential expression, RNA-Seq, 

three tame adult male rats vs three aggressive ones, 

90 generations of the artificial selection for 

aggressiveness or tameness [this work] 

Symbol Name PMann–Whitney PZ log2 log2 PZ- PADJ 

1 Cacna2d3 calcium voltage-gated channel auxiliary subunit α2δ3 0.05 0.05 -0,4 -0,14 0.60 0.79 

2 Gad2 glutamate decarboxylase 2 10-2 10-2 -0,7 -0,61 0.29 0.60 

3 Gria2 glutamate ionotropic receptor ampa type subunit 2 0.05 0.05 -0,2 -0,53 0.12 0.47 

4 Mapk1 mitogen-activated protein kinase 1 0.05 0.05 -0,4 -0,06 0.57 0.78 

5 Nos1 nitric oxide synthase 1 0.05 0.05 -0,5 -0,55 0.36 0.64 

6 Pomc proopiomelanocortin 0.05 0.05 -0,2 0,73 0.19 0.54 

7 Syn1 synapsin 1 0.05 0.05 -0,3 -0,28 0.18 0.53 

8 Rpl30 ribosomal protein L30 (reference gene) 0.05 0.05 0,0 0,64 0.59 0.87 

 Pearson’s linear correlation (the statistical significance estimate): r = 0.71 (p < 0.05)   

Notes: DEG differentially expressed genes ; log2, log2-transformed fold change (i.e., a ratio of a gene expression level in tame rats to that in aggressive rats); PMann–Whitney, the 

confidence levels of the statistical significance estimates according to Mann–Whitney U-test. PZ and PADJ, the confidence levels of the statistical significance estimates according to 

Fisher’s Z-test without and with Benjamini correction for multiple comparisons, respectively; the difference in the decisions made on the genes Cacna2d3, Gad2, Gria2, Mapk1, Nos1, 

Pomc, and Syn1 as statistically significant [1] and insignificant [this work] DEGs of tame versus aggressive rats corresponds to difference in the total number of 12 [1] and 6 [this 

work] animals, which were used to make these decisions according to requirements for qPCR [1] and RNA-Seq [this work] measurement systems used; Rpl30, ribosomal protein 

L30 as a reference gene.   
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Table S2. Effects of underexpression or overexpression of the human genes under this study on the human diseases through aggressiveness changes, as estimated [2, 3]. 

# 
Human 

Gene 

Deficit (↓) Excess (↑) 

NSNP Effect on the human diseases through an aggressiveness change [Ref] $ NSNP Effect on the human diseases through an aggressiveness change [Ref] $ 

1 ACKR1 
1 

[2] 
in human behavior models using Ackr1-null mice: impaired balance, high 

risks of anxiety, whole-body tremor and hypoactivity under stress [6] 
→  

within cohort-based study: ACKR1-excess contributes to mortality of 
men with coronary artery diseases [7] 

→ 

2 AKAP17A 
6 

[3] 
within a cohort-based study:  

predisposition to accelerated aging in men [8] 
→ 

13 
[3] 

according to induced abortions due to fetal Klinefelter syndrome 
compared with those from spontaneous ones of normally developed 

male fetuses:  increased risk of testicular degeneration [9] 

→ 

3 AMELY 
1 

[3] 

in line with post-mortem peripheral blood samples of male suicide 
completers in comparison with age-matched men of healthy living: 

increased risk of suicide in men [10] 

→  
based on clinical case-control studies of patients with diabetic foot 

ulcers (n=5), venous leg ulcers (n=5) and pyoderma gangrenosum (n=2): 
exogenous recombinant amelogenin is a wound healing drug [11] 

← 

4 APOA1 
1 

[2] 
in accordance with a cohort-based study: higher risk of mental disorders 
according to low score of Montreal Cognitive Assessment (MoCA) [12] 

→  
as per a cohort-based immune-histochemical study of infertile women 
compared with fertile women: unexplained infertility in women [13] 

→ 

5 AR  
as reported by a retrospective clinical review: higher risk of early mortality 

through metabolic diseases because of disturbed gut microbiota [14] 
→ 

3 
[2] 

in agreement with a clinical cohort-based cytological studies of 
androgenetic alopecia patients versus a norm men of the same age: 

androgen-induced premature aging in adult men [15] 

→ 

6 ASMT 
3 

[3] 

in conformity with human allergic airway inflammation models using 
mice: higher risks of inflammatory airway diseases such as asthma  

because of melatonin deficiency [16] 

→ 
10 
[3] 

within a men reproductive health immunohistochemical model using 
ram's seminal plasma and reproductive tract samples: melatonin excess 

protects sperm from oxidative DNA damage [17] 

← 

7 ASMTL 
5 

[3] 

as shown by a cohort-based study of prostatic hyperplasia tissue biopsies 
using quantitative polymerase chain reaction (qPCR): 

increased risk of prostate cancer [18] 

→ 
13 
[3] 

in agreement with a cohort-based study of the sporadic autism patients 
who had additionally intellectual disability, craniofacial anomaly, or 

seizure: increased risk of autism spectrum disorders [19] 

→ 

8 CD99 
3 

[3] 

in a human atherogenesis model using mice administered with vector 
pcDNA3 carrying the Cd99 gene fragment for extracellular domain: lesser 

risks of stroke and infarction as most often causes of human death [20] 

← 
20 
[3] 

within a human disease model using mice: both prevent and delayed 
progression of acute myeloid leukemia, as well as lowered leukemia 

engraftment in the bone marrow [21] 

← 

9 CDY2A 
1 

[3] 
in keeping with a qPCR study of men with Y-chromosome microdeletions: 

male maturation arrest [22] 
→  

pursuant to qPCR, histological and cytological studies of the testicular tissue 
in men with an abnormal karyotype or a Y-chromosome microdeletion: 

partly repaired fertility in men due to the CDY1 paralog [23] 

← 

10 CETP 
1 

[2] 

according to the CETP promoter of a proband, who is a heterozygote of 18-bp 
deletion containing TATA box: atherogenesis delay reduces risks of both  myocardial 

infarction and stroke, which are most often causes of human death [24] 

← 
3 

[2] 
as claimed by a cohort-based study: CETP excess during pregnancy 

elevates risk for later diabetes development [25] 
→ 

11 CRLF2 
2 

[3] 

within human respiratory disease models using Crlf2-knockout mice: 
weakened symptoms of acute respiratory tract infections  

in children and the elderly [26] 

← 
4 

[3] 
as reported by a cohort-based transcriptome profilling: higher 

mortality in pediatric acute lymphoblastic leukemia [27] 
→ 

Note: NSNP, as the number of candidate SNP markers that significantly decrease or increase the affinity of the TATA-binding protein (TBP) for the promoters of the considered gene 

according to estimates cited as [Ref] and, thereby, decrease (↓) or increase (↑) the expression of this gene, as has been repeatedly proven by many independent experiments (e.g., [4], for a 

review, see [5]); $, as effects on the human reproductive potential changes: decrease (→) or increase (←). Genes: ACKR1, atypical chemokine receptor 1 (synonym: Duffy blood group); 

AKAP17A, A-kinase anchoring protein 17A; AMELY, amelogenin Y-linked; APOA1, apolipoprotein A1; AR, androgen receptor; ARTN, artemin; ASMT, acetylserotonin O-methyltransferase; 

ASMTL, N-acetylserotonin O-methyltransferase-like protein; CD99, CD99 molecule (synonym: Xg blood group); CDY2A, chromodomain Y-linked 2A; CETP, cholesteryl ester transfer 

protein; CRLF2, cytokine receptor like factor 2;  
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Table S2. Cont. 

# 
Human 

Gene 

Deficit (↓) Excess (↑) 

NSNP Effect on the human diseases through an aggressiveness change [Ref] $ NSNP Effect on the human diseases through an aggressiveness change [Ref] $ 

12 CSF2RA 
9 

[3] 

as specified by human embryogenesis model using the bovine embryo, 

whose Csf2ra genes were disrupted using CRISPR/Cas9-system: 

impaired blastocyst development [28] 

→ 
4 

[3] 

as maintained by human respiratory disease models using mice: 

lentiviral vectors carrying the mouse Csf2ra gene have passed 

preclinical trials in mice for the treatment of respiratory failure [29] 

← 

13 CYP2A6 
2 

[2] 

as said by a cohort-based non-smoking pregnant women study: reduced 

damage from passive smoking for non-smoking pregnant women [30] 
←  

within human drug addiction models using mice:sons born from 

smoking mothers could be more susceptible to nicotine dependence 

later in life. [31] 

→ 

14 CYP2B6 
2 

[2] 

as observed by a cohort-based study:  

higher risks of autism spectrum disorders in offspring  

under maternal exposure to environmental pollutants [32] 

→  

as said by a cohort-based study:  

lesser serum concentrations of exogenous toxins,  

which dietary intake from polluted environment [33] 

← 

15 CYP17A1 
1 

[2] 

within human steroidogenesis models using adult male rats: higher risks 

of male infertility through decreased testosterone levels and, thus, 

impaired testicular steroidogenesis [34] 

→ 
1 

[2] 

according to alternative traditional Asiatic medicine: Malaysian propolis 

increases CYP17A1 level in the testes as a drug to overcome subfertility 

in diabetics [35] 

← 

16 DHFR 
3 

[2] 

within a combined microbiological, cytological and pharmaceutical 

study: a synthetic DHFR-inhibitor seems to be a promising anti-

mycobacterial drug against tuberculosis [36] 

→ 
2 

[2] 

as known due to by a cohort-based Chinese Han population study on 

manifestation of SNP rs 11614913:T/T reinforcing the expression of 

DHFR: higher risks of recurrent spontaneous abortion [37] 

→ 

17 DHRSX 
6 

[3] 

within a human disease model using HeLa cells, DHRSX knockdown 

reduces autophagy level as response to starvation [38] 
→ 

3 

[3] 

as learned due to by a cohort-based ischemic stroke men patients versus 

healthy men study: increased risk of ischemic stroke in men in middle 

age, who are at reproductive age [39] 

→ 

18 DNMT1 
2 

[2] 

as per a retrospective cohort-based studying demographic, laboratory, 

outcome and mutational data of myeloid malignancy patients: decitabine 

treats  myeloid tumor via depleting epigenetic DNMT1 regulator [40] 

← 
7 

[2] 

within model of human disease using mice, increased risks of epigenetic 

disorders of fetal brain development under stress [41] 
→ 

19 ESR2 
2 

[2] 

within model of human disease using rats, ESR2-deficiency in 

adolescents reduces sperm quality in adults [42] 
→  

within model of human disease using rats, ESR2-excess in adolescents 

reduces sperm quality in adults [42] 
→ 

20 F2  

as said by a biomedical heuristic hypothesis based on available limited clinical 

data on new COVID-19 infection: α1-antitrypsin inhibits F2 and, thus, 

prevents micro- and macrothrombosis in order to relieve COVID-19 [43] 

← 
2 

[2] 

within a cytological study using cell line of extravillous trophoblasts of 

first trimester: increased risks of preeclampsia as one of the most 

challenging problems of modern obstetrics [44] 

→ 

21 F3 
2 

[2] 

as resulted of a retrospective cohort-based studying gender, age, 

laboratory, and treatment data of patients: ozone therapy suppresses F3 

and, thereby, prevents thrombotic ischemic intestinal damage [45] 

← 
5 

[2] 

as reported by a retrospective clinical data review: increased risks of 

preeclampsia as one of the most challenging problems of modern 

obstetrics [46] 

→ 

22 F7 
2 

[2] 

as stated in a cohort-based study: increased risks of episodic 

spontaneous difficult to stop life-threatening bleeding [47] 
→ 

5 

[2] 

according to a clinical case-report: exogenous recombinant activated F7 

is a life-saving drug for obstetric life-threatening bleeding [48] 
← 

23 F8  

according to a retrospective clinical review on 25 years of experience of 

diagnosis in hemophilia in the Mexican population: spontaneous 

hemorrhages in the brain, joints, muscles, internal organs and disability [49] 

→ 
1 

[2] 

in agreement with a cohort-based study: increased risks of thrombosis 

provoking stroke and myocardial infarction as the two most frequent 

causes of death in humans [50] 

→ 

Genes: CSF2RA, colony stimulating factor 2 receptor subunit α; CYP17A1, steroid 17α-monooxygenase; CYP2A6, xenobiotic monooxygenase; CYP2B6, 1,4-cineole 2-exo-monooxygenase; 

DHFR, dihydrofolate reductase; DHRSX, dehydrogenase/reductase X-linked; DNMT1, DNA methyltransferase 1; ESR2, estrogen receptor 2 (β); F2, F3, F7, and F8, coagulation factors II 

(synonym: thrombin), III (synonyms: thromboplastin, tissue factor), VII (synonym: proconvertin), VIII (synonym: hemophilia A), respectively;    
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Table S2. Cont. 

# 
Human 

Gene 

Deficit (↓) Excess (↑) 

NSNP Effect on the human diseases through an aggressiveness change [Ref] $ NSNP Effect on the human diseases through an aggressiveness change [Ref] $ 

24 F9 
1 

[2] 

as observed by human hemophilia B models using mice:  
spontaneous hemorrhages in the brain, joints, muscles, internal organs 

and, eventually, disability [51] 

→ 
1 

[2] 

s detected by human disease models using transgenic mice: increased 
risks of myocardial fibrosis causing tachyarrhythmias, disability via heart 

failure and, ultimately, cardiovascular death [52] 
→ 

25 F11 
1 

[2] 

as published within a clinical case-report: coagulation factor XI 
insufficiency provoking spontaneous bleeding and, ultimately, 

disability [53] 

→ 
5 

[2] 
in relation to a cohort-based study: increased risks of spontaneous 

miscarriage [54] 
→ 

26 GCG 
2 

[2] 
as known due to human disease models using Gcg-knockout mice: 

higher risks of diabetic polyneuropathy development [55] 
→  

as met within human reproductive health models using dairy goats: 
reduced pregnancy rate [56] 

→ 

27 GH1 
2 

[2] 

as reported by a retrospective clinical review on 30 years of experience 
somatotropin replacement therapy in adult:  

increased mortality from cardiovascular disease [57] 

→ 
2 

[2] 

as detected within a cohort-based study of women undergoing infertility 
treatment with somatotropin compared to without it:  

somatotropin prolongs the reproductive age in women [58] 

← 

28 GJA5 
3 

[2] 

as learned within human cardiovascular disease models using Gja5-
knockout mice: increased risks of the heart morphogenesis disorders, 

which result in arrhythmias and cardiovascular diseases [59] 

→  
as shown by cytological study using wild-typed mouse embryonic stem 

cells: increased arteriogenesis as the human body response to a low 
oxygen level at chronic hypoxia [60] 

← 

29 GSTM3 
2 

[2] 

as revealed within a cohort-based study of men with small versus 
normal testicular volume: increased risk of non-obstructive 

azoospermia [61] 

→ 
2 

[2] 
within human diseases model using cows, increased frequency of natural 

fertilization compared to artificial fertilization [62] 
← 

30 GTPBP6 
3 

[3] 
increased intelligence quotient IQ scores in men [63] that is negatively 
significantly associated with amount of their siblings and cousins [64] 

← 
3 

[3] 
reduced intelligence quotient IQ scores in men [63] that is positively 

significantly associated with amount of their siblings and cousins [64] 
→ 

31 HBB 
9 

[2] 

hemoglobin deficit (thalassemia) elevates rise risks of auto-aggressive 
impulsiveness up to suicide [65], women subfertility  [66], under-

threshold IQ and severe anxiety in children [67] 

→  
in cohort studies: elite athletes do high-altitude trains rising hemoglobin 

level before low-altitude matches that rises their win chances [68] 
← 

32 HBD 
2 

[2] 

hemoglobin deficit (thalassemia) elevates rise risks of auto-aggressive 
impulsiveness up to suicide [65], women subfertility  [66], under-

threshold IQ and severe anxiety in children [67] 

→  
in cohort studies: elite athletes do high-altitude trains rising hemoglobin 

level before low-altitude matches that rises their win chances [68] 
← 

33 HBG2 
1 

[2] 

hemoglobin deficit (thalassemia) elevates rise risks of auto-aggressive 
impulsiveness up to suicide [65], women subfertility  [66], under-

threshold IQ and severe anxiety in children [67] 

→  
in cohort studies: elite athletes do high-altitude trains rising hemoglobin 

level before low-altitude matches that rises their win chances [68] 
← 

34 HSD17B1 
3 

[2] 
within human disease model using Hsd17b1-knockdown mice: 
suppression of hormone-dependent breast tumor growth [69] 

← 
1 

[2] 
as reported by a retrospective clinical study review: 

increased risk of breast cancer [70] 
→ 

35 IL1B 
1 

[2] 

as observed due to human disease model using transgenic mice: 
reduced risks of bone marrow hyperplasia and bone deformation in 

case of bacterial invasion [71] 

← 
1 

[2] 
as learned by a human chronopathology model using cultured primary 

human fibroblasts: increased circadian hypersensitivity to pain [72] 
→ 

36 IL3RA 
2 

[3] 
within a human cancer model using acute myeloid leukemia cells, SS30 

thioaptamer inhibites IL3RA that increases survival [73] 
← 

3 
[3] 

as detected due to a cohort-based study using microarrays: 
increased risks of acute myeloid leukemia in children [74] 

→ 

Genes: F9 and F11, coagulation factors IX (synonym: hemophilia B) and XI, respectively; GCG, glucagon GH1, growth hormone 1 (synonym: somatotropin); GJA5, connexin 40 (synonym: 

gap junction protein α5); GSTM3, glutathione S-transferase μ3; GTPBP6, GTP-binding protein 6; HBB, HBD, and HBG2, hemoglobin subunits β, δ, and γ2, respectively; HSD17B1, hydroxysteroid 

17β dehydrogenase 1; IL1B, interleukin 1β; IL3RA, interleukin 3 receptor subunit α..  
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Table S2. Cont. 

# 
Human 

Gene 

Deficit (↓) Excess (↑) 

NSNP Effect on the human diseases through an aggressiveness change [Ref] $ NSNP Effect on the human diseases through an aggressiveness change [Ref] $ 

37 IL9R 
1 

[3] 

as observed by a cohort-based study using quantitative polymerase 
chain reaction (qPCR): trophoblast implantation impaired within 

preeclampsia [75] 

→ 
1 

[3] 
as revealed within human disease models using Il9r-knockout mice: 

increased risks of life-threatening anaphylactic shock [76] 
→ 

38 INS 
1 

[2] 
within a model of human diseases using sheeps, hypoinsulinemia slows 

down fetal growth and development [77] 
→ 

2 
[2] 

as deposited with the ClinVar database: increased risks of neonatal diabetes 
mellitus, which can often progress to type I diabetes mellitus [78] 

→ 

39 KDM5D 
3 

[3] 
as resulted within a cytogenetic study using quantitative polymerase 

chain reaction (qPCR): increased risks of aggressive prostate cancer [79] 
→  

in line with human disease models using mice proteome:  
increased risks of cardiovascular diseases [80] 

→ 

40 LEP 
1 

[2] 

as per a biochemical study of women, who had had secondary 
hypothalamic amenorrhea: higher risks of this disease with dysfunction 

of hypothalamus endocrine axes and, ultimately, subfertility [81] 

→ 
2 

[2] 
as summarized within a retrospective nutritional biochemistry review: 

increased risks of subfertility as an obesity complication [82] 
→ 

41 MBL2 
2 

[2] 
within human models disease using Mbl2-knockout mice:  

relief of suffering when brain trauma [83] 
← 

1 
[2] 

as generalized due to a retrospective review on current therapeutic 
strategies against COVID-19: exogenous recombinant human MBL2 is 

used within adjuvant therapy against COVID-19 [84] 

← 

42 MMP12 
2 

[2] 
within models of human diseases using MMP12-knockout mice, low 
differentiation of oligodendrocytes of the central nervous system [85] 

→  
according to a cohort-based study of primary trophoblasts isolated  from 

placenta during elective vaginal terminations of first-trimester 
pregnancies: trophoblast implantation improved within pregnancy [86] 

← 

43 MTHFR 
2 

[2] 

as summed up within a retrospective review on in vitro fertilizations for 
women with premature ovarian insufficiency interested for pregnancy : 

higher risks of thrombophilia [87] 

→ 
4 

[2] 

in line with a cohort-based study of plasma and placenta from pregnant 
women: increased risks of preeclampsia as one of the most challenging 

problems of modern obstetrics [88] 

→ 

44 NLGN4Y 
1 

[3] 

as revealed due to a cohort-based study using quantitative polymerase 
chain reaction (qPCR): increased risks of both primary prostate cancer 

and its biochemically-induced recurrence [89] 

→ 
2 

[3] 

as stated by a cohort-based infertile versus fertile women study using 
RNA-Seq with respect to male foetal microchimerism: 

increased risks of infertility [90] 

→ 

45 NOS2  
within human models disease using Nos2-nullt rats: higher risks of human 

schistosomiasis, caused by Schistosoma species, is a major public health 
problem affecting more than 700 million people in 78 countries [91] 

→ 
1 

[2] 

as stated by a cohort-based comparative study of pregnant women with 
and without gestational diabetes mellitus: increased risks of diabetes 

mellitus in pregnancy as pre-diabetes of both type I and II [92] 

→ 

46 NR5A1  

in human disease models using Nr5a1-null male mice: hyper-anxiety in 
impaired aggressive sexual behavior up to male infertility in line with 
men patients carrying NR5A1-defects [93] as well as NR5A1 deficit can 

cause hypoestrogenism [94] leading to 1% female infertility [95] 

→ 
4 

[2] 

a retrospective meta-analysis of PubMed content: NR5A1-excess causes 
the excessive estrogen biosynthesis rising risks of estrogen-dependent 

inflammatory disorders in women [96] and vice versa for men [97] 

← 

47 P2RY8 
2 

[3] 
according to a cohort-based cytogenetical study:  

increased risks of acute lymphoblastic leukemia in children [98] 
→ 

2 
[3] 

within a cohort-based study using mononuclear cells isolated from bone 
marrow aspirates of individuals with leukemia and conventionally 
healthy volunteers: increased risk of pediatric acute leukemia [99] 

→ 

48 PGR 
1 

[2] 
within a model of human diseases using PGR-knockout mice: 

 infertility through embryo attachment impaired [100] 
→ 

1 
[2] 

as claimed by a bioinformatics comparative analysis of microarray 
datasets downloaded from the GEO database: improved relapse-free 

survival after an estrogen receptor positive breast cancer recovery [101] 

← 

Genes: IL9R, interleukin 9 receptor INS, insulin; KDM5D, lysine demethylase 5D; LEP, leptin; MBL2, mannose binding lectin 2. MMP12, matrix metallopeptidase 12 (synonym: macrophage 

elastase); MTHFR, methylenetetrahydrofolate reductase; NLGN4Y, neuroligin 4 Y-linked; NOS2, nitric oxide synthase (inducible, hepatocytes, macrophage); ; NR5A1, steroidogenic factor 

1; P2RY8, G-protein coupled purinergic P2Y receptor 8; PGR, progesterone receptor;   
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Table S2. Cont. 

# 
Human 

Gene 

Deficit (↓) Excess (↑) 

NSNP Effect on the human diseases through an aggressiveness change [Ref] $ NSNP Effect on the human diseases through an aggressiveness change [Ref] $ 

49 PLCXD1 
15 
[3] 

as maintained by a cohort-based study: increased risks of ischemic 
stroke and its complications in men of middle (reproductive) age [102] 

→ 
35 
[3] 

within human cancer models using melanoma cells, transfection of a 
vector with PLCXD1 gene cDNA inhibits their proliferation [103] 

← 

50 PPP2R3B 
3 

[3] 
within a model of human diseases using endemic for China carp fish 

Gobiocypris rarus, impaired spermatogenesis [104] 
→ 

15 
[3] 

within human cancer models using melanoma cells, transfection of a 
plasmid with the PPP2R3B gene cDNA inhibits their growth [#5ob] 

← 

51 PROC 
2 

[2] 
as generalized within a retrospective review: increased risks of life-

threatening fulminant purpura in newborns [106] 
→ 

6 
[2] 

within a model of human diseases using mice,  
increased risks of premature pregnancy loss [107] 

→ 

52 RPS4Y2 
1 

[3] 
as observed by a cohort-based study using transcriptome profiling: 

increased risks of male infertility [108] 
→  

as per a cohort-based study using quantitative polymerase chain reaction 
(qPCR) and microarray profiling: increased risks of metabolic fatty liver 

diseases leading to liver cirrhosis and eventually cancer [#109] 

→ 

53 SHOX 
5 

[3] 

in cohort-based studies: low SHOX causes short stature [110] as an 
adaptive epigenetic response to adverse life conditions, when each 

calorie saved due to short stature exalts fighting stress [111] 

← 
3 

[3] 

in cohort studies: girls carrying one extra SHOX copy have tall stature 
(without any other differences from a norm) [112], which elevates risks of 

pregnancy complications in military active-duty women [113] 

→ 

54 SLC25A6 
1 

[3] 

as summed up within a retrospective disease-ralated review  
on the human SLC25 gene family:  

increased risks of muscular dystrophy [114] 

→ 
4 

[3] 

on the basis of human disease models using dual-luciferase reporter 
assay: increased resistance to human herpesvirus type 5, which increases 

morbidity and mortality with weakened immunity [115] 

← 

55 SOD1 
1 

[2] 
within human disease models using Sod1-knockout male mice: 

decreased sperm motility and fertility in vivo [116] 
→  

as reported by a retrospective clinical review: 
increased both the bioavailability of copper in the germ cells and their 

protection against copper toxicity and oxidative stress [117] 

← 

56 SPRY3  
as identified dwithin a cohort-based study: 

enhanced angiogenesis in tumors and cancer [118] 
→ 

10 
[3] 

in consonance with human disease models using mice: gender-specifically 
increased risks of autism among men compared to women [119] 

→ 

57 STAR 
1 

[2] 
on the authority of human disease models using Star-knockout mice: 

increased risks of lipoid congenital adrenal hyperplasia [120] 
→  

as detected by a cohort-based study using quantitative polymerase chain 
reaction (qPCR): higher risks of primary adrenal tumors [121] 

→ 

58 TBL1Y  
as known due to a cohort-based study using quantitative polymerase 

chain reaction (qPCR): increased risks of violations of  both 
cardiogenesis and heart rate in men [122] 

← 
2 

[3] 

according to a cohort-based study using quantitative polymerase chain 
reaction (qPCR): decreased risks of violations of both cardiogenesis and 

heart rate in men [122] 

→ 

59 THBD 
1 

[2] 
in harmony with human disease models using Thbd-knockout embryos 

mice: increased risks of placental insufficiency and fetal loss [123] 
→  

s said by a retrospective case-control study review: exogenous 
recombinant soluble human thrombomodulin is widely used as a drug 

against disseminated intravascular blood coagulation [124] 

→ 

60 TMSB4Y  
as learned due to a cohort-based study using quantitative polymerase 

chain reaction (qPCR): increased risks of prostate cancer [125] 
→ 

1 
[3] 

in obedience to human disease models using male breast cancer samples: 
gender-specific improved tumor suppression in men [126] 

← 

61 TPI1 
2 

[2] 
in compliance with human aging models using mice: higher risks of 

neurodegenerative disorders [127] 
→  

as specified by a cohort-based study using proteomics analysis: increased 
risks of intrahepatic cholangiocarcinoma as the second most common 

primary tumor leading to liver cancer [128] 

→ 

Genes:; PLCXD1, phosphatidylinositol-specific phospholipase C, X domain containing 1; PPP2R3B, protein phosphatase 2 regulatory subunit β''β; PROC, protein C (synonym:  inactivator 

of coagulation factors Va and VIIIa); RPS4Y2, ribosomal protein S4 Y-linked 2; SHOX, short stature homeobox; SLC25A6, adenine nucleotide translocator 3; SOD1, superoxide dismutase 1; 

SPRY3, sprouty RTK signaling antagonist 3; STAR, steroidogenic acute regulatory protein;. TBL1Y, transducin β like 1 Y-linked;. THBD, thrombomodulin; TMSB4Y, thymosin β4 Y-linked; 

TPI1, triosephosphate isomerase 1. 
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Table S2. Cont. 

# 
Human 
Gene 

Deficit (↓) Excess (↑) 

NSNP Effect on the human diseases through an aggressiveness change [Ref] $ NSNP Effect on the human diseases through an aggressiveness change [Ref] $ 

62 TSPY2 
1 

[3] 
as obtained by a cohort-based study  

increased risks of male infertility [129] 
→ 

2 
[3] 

according to a cohort-based study: 
increased risks of testicular maturation arrest [129] 

→ 

63 TSPY4  
as detected by a cohort-based study using RNA-seq analysis:  

increased risks of spermatogenesis disorders [130] 
→ 

1 
[3] 

as per a cohort-based study using RNA-seq analysis: a synthetic agonist of 
gonadotropin-releasing hormone as a drug for male infertility increases 

TSPY4 level [130] 

← 

64 USP9Y  
as concluded by a retrospective review on  mutations within both X and Y 

chromosomes: higher risks of spermatogenic dysfunction [131] 
→ 

1 
[3] 

in line with a cohort-based comparative study of male compared with 
female patients with idiopathic dilated cardiomyopathy using microarray 

analysis: increased risk of de novo heart failure in men [132] 

→ 

65 UTY 
1 

[3] 
in agreement with human disease models using hemizygous Uty-knockout 

mice: increased risks of developmental defects in male embryos [133] 
→  

based on a comparative female versus male human neural stem 
Immunocytochemical analysis: gender-specifically improve neurogenesis 

within the treatment of the nervous system in men [134] 

← 

66 VAMP7 
4 

[3] 

according to a bioinformatics analysis of datasets downloaded from The 
Cancer Genome Atlas (TCGA) database: increased overall survival of 

patients with esophageal adenocarcinoma [135] 

← 
9 

[3] 
in accordance with human disease models using transgenic mice: 

increased risks of subfertility [136] 
→ 

67 ZBED1 
1 

[3] 

as known due to a cytological study using quantitative polymerase chain 
reaction (qPCR): increased risks of subfertility through adenovirus excess 

within spermatozoa in the later stages of infection [137] 

→ 
11 
[3] 

As detected by a cytological study using quantitative polymerase chain 
reaction (qPCR): increased risks of subfertility through adenovirus excess 

within spermatozoa in the early stages of infection [137] 

→ 

68 ZFY  
within a model of human diseases using bulls:  

subfertility through reduced spermatozoa motility [138] 
→ 

2 
[3] 

increased risks spermatocyte meiosis arrests leading to their apoptosis, 
azoospermia and, ultimately, infertility [139] 

→ 

Genes: TSPY2 and TSPY4, testis specific protein Y-linked 2 and 4, respectively; USP9Y, ubiquitin specific peptidase 9 Y-linked; UTY, ubiquitously transcribed tetratricopeptide repeat 

containing, histone demethylase UTY Y-linked; VAMP7, vesicle associated membrane protein 7 (synonym: synaptobrevin-like protein 1); ZBED1, DNA replication-related element binding 

factor; ZFY, Zinc-finger protein Y-linked. 
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