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HIGHLIGHTS

1. No direct association was identified between
variants in screened gene regions and gender dys-
phoria.

2. larger studies incorporating matched controls
and comprehensive genomic analyses are war-
ranted.

Introduction: Gender is a fundamental factor affecting all aspects of human’s life, and
existing evidence suggests that genetic factors can play an important role in the occurrence
of gender identity disorders. The aim of this study was to identify possible mutations in some
genes associated with gender determination in male-to-female transgender individuals in
Isfahan, Iran.

Methods: In this study, 27 men with normal karyotype (46,XY) who were diagnosed with
gender identity disorder were studied. Genomic DNA was extracted from peripheral blood
samples of the participants. Then, exons of the CYPT9A1, ESR1, NR5A1, SOX9, and SRY
genes, in which the highest mutation rates were reported, were amplified using specific
primers. After sequencing, data were analyzed with FinchTV software.

Results: Comparison of the obtained sequences with the reference sequence showed no
mutations in exon 9 of the CYPT9A7, exon 1 of the SOX9, and the SRY genes. In exon 4 of
the £SRT gene, a substitution mutation ¢.805C>T was identified in one sample and a non-
pathogenic change c.975G>C in 9 samples. Also, a heterozygous mutation ¢.653C>T was
observed in exon 4 of the NR5AT gene in one participant. No other significant mutations
were found in the other samples.

Conclusion: The findings of this study suggest that male-to-female gender identity disorder
may not directly related to mutations in the studied regions of genes involved in sex
determination. However, due to the limited sample size, larger studies are necessary to
confirm these findings. Also, further research is needed to investigate the molecular and
genetic mechanisms involved in the occurrence of gender identity.
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Range 1: 292356 1029291 1GanBankGraphics Next Match Previovs Match Rangs 1: 202364 to 202 NextMatch Fravious Match

Aignment statisfes for maich 21
Seore  Expect Idemifies  Gops  Serand
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Homo sapiens midear receptor subfamily 5 group A member 1 (NR5Al), RefSeqGene on chromoseme 9
B Sequence [D: NG_008176 1L engthr 3318 5Number of Matches: 1
Range 1: 11591 to 12354 GenB ankGraphics Next Match Previous Match
Alignment statistics for match 21
Score  Expect [Identiies  Gaps  Strand
1378 bits{746) 0.0 738/766(99%) 2/766(0%) PlusPlus
Query 1z RRRGEETCT TGR GCA CEGACAGA CORETCAGR TTT CIT TEEARA GRRTCTGTRAET GRE 71

L N NN AR Y|
Sojct 11591 ARRGEGTCTTGAGCAGECCAGARGUEGTCAGATITGITTGEARAGERTCTGT-GETGEE 11643

Query 72 CLAGCATEEAMCCECECT TACAEA CEEETEACT CIGACCCTCTECO0CTECCCACRACE 131
L N N NN Y|

Sbjct 11650 GCAGCATGEARGGEECCT TAGACR-CECTEAST CTGACCCTCTECOOCTECOMACAGODE 11708

Query 132 TECECGCTEACCCTATCACCECTCECCEEAAA ACTTTEEECCEATCTACARRCGEGACT 151

N NN NN NN ANy

Sbjct 11709 TECECECTEACCCTATERCEECTGEICCEEA AR ACT TTECECOEATETACARMECGEEAOC 11768

Query 192 (GECCOCTERAACACCACA ACR RO CACACA TTCEEECCARTEECT TCARGCTEEAGR (A 251

HIHIIHIHHIHIIHIHHIHIIHIHHIIIIIHHIHIIIIIHHI

Sbjct 11789 GEECOCTCRARCACTACA AR ACCCACAEA TICEEC0ARTEECT TIA MO TEE; 11828

Query 252  GECOCCOEATGGERCTECOCCORCCRCCCCCICOOECACCEGACTACCTOCTCCCICOA 311
R N N R N RN
Sbjet 11825 GECOCCORATOEEEGTECOCCORCORCOCCCTCOORCACCOCACTACCTECTECCICOMA 11888

Query 312  GOCTOCATCERN AOCACCTEGC0C00ECTCCACCIGCTRARCACTOR00E 371
PEETEEEEE PP e b b bbb e e be e i

Sbjer 11889 GOCTECATGEACCTGAGCORRGEEICTEECOEO0EEICCRCCTECTEEECACTESEE 11948

Query 372 TR TEECOGTEC00EETE0ICADEEECCACTEE0TEET 431

ACTTTGGEE00CCRGCRAC TR
R N N N N N N N RN
Sbjcr 11349 ACTTIGGEEC0CCAGCACTECOTRTEECIFTE0C0EEIECITACEEECCRCTEECTEET 12008

Query 432  AOCTCTACCCTGOCTTTCCTEECCGTGCIATCARGTCTGASTACCOSSAGCCTTATGOMRE 451
N N N N N N NN nnA AR
Sbjcr 12008 AOCTCTACCCIGOCTTICCTGEOCGTGOMATCARGTCIGASTACCCOREASCCITATGOMR 12068

Query 452  GOCCOCCRCAGCCTGEECTECCSTACEECTACCCRENE

OCTICT| CCRACE 551
HIHIIHIHHIHIIHIHHIHIIHIHHIIIIIH TEELELEEELE L

Sbjct 12069 GOCODCCACARCCTEEECTECOSTACGEITACCCREAGCOIT CCRAOG 12128

Query 552  TGCCTGAGCTCATCCTECAGCTH < CCAGETECEEEO0C €11
PCCEEE LU TEEEEE R L LT L

Sbjct 12125 TECCTGAGCTCATCCTGECAGCTE 0 CCAGGTECGEGO0C 12188

Query €12 &7

GCATCT TEFECT GOC TRCAFEARC OCA CERRAR COD 0D CORACC AT CRE0RE0CTTOR
N N N N NNy
Sbjct 12189 GEATCTTGEECTGOCTECAGEACCUCACIRARAGOCGOCCURACCAGCCRECEE0CTTOR 12248

GOCTCCTET GEAGRATEECUGACCAGACCT TR TCT CCATORTEEACT GEECACERGET 731
N N N N AN ANy
Sbjet 12249 GOCTOCTGTERAGRATEGUCEACCAGACITTCATCTOLATORTREACTGERCACGRGET 12308

Query 732  GLATGGICITCARCCAGNICCAGCTGANININIQNTGOCGOCCRGC 777
HIHIIHIHHIHIHIHHIII\I\HIIIIIHI
TCTTCAREGAGCTEGAGETEAGTCTCTOCTODDE000EE0 . 12354

o5 1) YOF o jlos uui gilS g5 10 C>T 95 9y (glakaiis g S 4 bgs yo DNA g5 sloSy (A NRSAL 45 F (4935 BLAST azuii -F JS—s A
1B digos auis BLAST azeis (C (ol ouids aseino ity S5y b) €.653C>T g BLAST s (B .ouicS e pis 5 50 (ol ooy asiinn

Homo sapiens muclear receptor subfamily 5 sroup Amember | (NR 3A1), RefSeqliens on chromosome 9
C Sequence [D: NG_008176.1L ensthr 3318 3Number of Matches: 1

Range 1: 11640 to 12384GenBankGraphics Next Match Previous Match

Alignm ent statistics for match =1
Score  Expect Idemtiies  Gaps  Strand
1338 hcs(m)oo 737/745(29%) 2 “45(0%) PlusP‘lus
Query GCOCTEE 54
IHHIIIHI H\IHIHHIIIHH I\IHIHHIIIH HIHHIHIH
Shict 11640 CICTECTEESCIACCATCRACEECIT TAEAGRECETCASTCTEACCOTCTEO00TTES 11655

Query 85 CCR (AE0CET GOGCECT EAOCGTAT EAGEEST GECCEER MAAGTTT GEE00EATETACR 144
L N N N N N N N R ANy
Sbjct 11700 CCACAEOCCTCORCGCTCACCCTATCACGOCTGRCCGEAMAACTTTCOCCOGRTCTACA 11788

Query 145  ACCOSGACCECOCCCTGARACAGCACAACAMCOCACACATTCGGGCCAATGECTTCAAGC 204
L N N N N N N N N RN ARy
CEGACCEEE0CCTGAAMC AMCATAA CAMC CCACAA TICCCE0CART GECT TCAAGE

Sbijct 117&0 11818

Query 205  TCGREACACGLEOCCODERATGEGRETECCCOCECCNCCOCCTCCORCACORGRCTACGTCE 264
FELTEREREEEE L ERE PR e e e il

Sbjct 11820 TGGAERCAGEEODCCOFATEEGEETECCCINFOECCOCCICCORRACORERCTACETGE 11878

Query 265 CICOCAECCTGCAT GERCCTCAGCCCRRGCEOCTEE00RCCRET OCACCTECTEREC. 324
IHHIIIHIHHIHIHHIIIHIHIHHIHHIIIIHHIHHIHHI

Sbjct 11880 CICOCAGCCTE AT GRRC CTEA GO CRRE GECC TR 0ORCCRET CCRCCTECTREEC. 11938

Query 325  (ACTGGGOEACTTTGEGECOCCACCACTCOCCATGECUGTRCCORCTCOCCACGO00CAC 384
L N R N NN n N

Sbjct 11340 CRCTEGGORACTITGEFEICCCRGCACTGODCATESCOETGOC0RETGODCAOEEE0CAC 11955

Query 385  TEGCTGGCTACCTCTACCOCTECCTITOCTEECCGTGCCATCRAGTCTGRETACCOGGRGC 444
R N N N

Sbjct 12000 TEGECTEGCTACCTCTACOITECCTTTCCTGEECOSTGOMATCARGTCTGRETACCOREAGE 12055

Query 445  CTTATGCCAGCCCCCCACRECCTEGGCTGOOSTACGECTAOCCAGAGCOCTICTCIGEAS S04
L N N N

Sbjct 12060 CTTATGOMAGCODCCCACAECCTEEECTGOOSTACEECTADOCAGREOOCTICTCTRRAE 12115

Query 505 se4

B0 OCA MOET GOCT GAECTCA TOCTSCA CCTCCTECARC TORACCOR G T CARCACCACE
L N N NNy
Sbjct 12120 -GECOCAMOSTGOCTGACCTCATOCTGCAGCTECTECACTORAGOOREATEAGCAOAGE 12178

Query 565 TGCGEEOCCGIRTCTTGEECTGOCTGIRGERGOITACIAR REASCORCODDGRITARINGE €24
R N N R N N RN Ay
Sbjct 12180 TECGEEOCOGRTCTTGEECTGOCTGCRGEREONACIA RRASCIRCODCERITAGINGE 12235

DEEOCT TOEGCCTCCTETECR AART GECOEACCACR CCT TCAT CTCCATCCTEEACTEEE €84
FELLEEERLELEELLEELntd HIIHIHIHHIHHIIIIHHIHHIHIH
OEEOCT TOEGCCTCCTETER CART GEC O AR CCT TCAT CTCC ATCETECACTESS

CACGCAGETCCATGETCTTCA AOGA ACT CEAECTCACTCTCTCCTCCORCO0RECTOR00 744
L N N N N N N N NN RN
ECAGETCCATECETCTTCA ASGACCT CEMSCTEA CTCTCTCCTCC CRC00eECToR00

CTGCATCATGETCCTCC—ENCTGIE 768
FELILEERETELELEEE 1 Lt
Sbjct 12360 CTGCATCATGEIOCTOCORGCTRC 12384
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Hémeo sapiens chromosome Y, GRCh38.pl14 Primary Assembly
Sequence TD: NC_000024.10 Length: 57227415 Number of Matche
Related Information

Genome Data Viewer-aligned genomic context

Range 1: 2787016 1o 2787561 GenBankGraphicsNext MatchPrevious Match

Alignment statistics for match #1

Seore Expect Tdentities Gaps Strand
1009 bits( 346} 0o S46/546{ 1I0%) N346{0°%) PlusMinus
Cuery 1 GATGATTACAGTCCAGCTETECAAGAGAATATTCCOGCTCTCD AAGCTCTTCCTTC

FEOLRRERTREEInpanntninin

LIRLTRARLinninintin
CAGTCCAGCTGTGCARGAGRATATT T MAGCTCTT

Sbict GCTCTCO

CTITTGCACTGAARGCTGTARCTC TAAGTATCAGTGTGARACGGGAGARMACAGTAANGGC 120
LEERLIRR IR e e e e e
Sbjct 2TBTS01  CTTTGCACTEAMAGCTGTARCTCTAAGTATCAGTGTGARACGGGAGAAMACAGTARRGOC 2787442

Query 81

Query 121 ARCGTCCAGEATAGRGT GARGCGACCCATGAACGCAT TCATOGTGTGETCTOGCGATCAG 160
L N Ny NNy RN NN Ry

Sbjct 2TETA41  AACGTCCAGEATAGAGTGAAGCEACCCATGAACGCATTCATCGTGTGETCTCGCGATCAG  27873BZ

181 AGGCECAMGATGOCTCTAGAGRA TCCCAGAATGCGRAACTCAGAGATCAGCAAGCAGCTG 240
PERRTIRREIRR R R e i i e
2787381 AGGCGCAAGATGGCTCTAGAGAATCCCAGAATECGRARCTCAGAGATC AGCARGCAGCTE 2787322

GEATACCAGTGGARAATGCT TACTGAAGCCGARAANTGGCCATTCTTCCAGGAGGCACAE 300
RN RN RN N N R R NN RN RN NN
Sbjct 2787321 GGATACCAGTGGAARATGCTTACTGAAGCCGAAARATGGCCATICTTCCAGGAGGCACAG 2787262

Query 241

301 ARATTACAGGCCATGCACAGAGRGARATACCCEAATTATARGTATCGACCTOGTCEGAME 360
I‘II\IIIIIlI\II-IIII\IIIIIIIIII\I-lIIII\IIIIIII‘ [SRANNNRERR)
Shjct 2787261 AMATTACAGGCCATEL TRCCCGAATTATAAGTATCGACCTCGTCGGAAG 2787202

GCGAAGATGCTGCCGAAGAATTGCAGTTTGCTTCCCECAGATCCCG
PEVRLRRERTRR i b nn i iy
Sbjct 2TETI0L GOGAAGATGCTECCGARGAATTGCAGTTTGCTTCCCGCASATCCCE

CGETACTCTGC 420
[SRLANNRERN
CGETACTCTGE 2787142

Query 381

AGCGAAGTGCAACTEEACARCAGETTGTACAGEGATGACTGTACGARAGCCACACACTCA 480
(RRRARERN (R NN R R R RN NE RN
Shbjct 27BT141  AGCGAAGTGCAACTGGACAACAGGTTGTACAGGGATGACTGTACGAARGCCACACACTCA 27870B2

Query 421

Query 481 AGAATGEAGCACCAGCTAGECCACTTACCECCCATCARCGCAGCCAGC TCACCGCAGCAR. 540
N N Ny N AR RN NN Re
Shjet 278TOEL  AGARTGGAGCACCAGCTAGGCCACTTACCGCCCATCAACGCAGCCAGCTCACCECAGCAR 2787022

3 CEEGAC 548
[RERAN}
Shjet 2787021 CSGGAC  27BT016

Query 5

@ oBases i 5 (S 5 a5 SRY 5 BLAST s -5 JS— A

380 05 b amglio )3 (429 JB S gd el ool s
Al CBl w2 0590 Al

Homo sapicns SOX9 promoter region (LOC108021846) on chromosome 17
Sequence ID: NG_050876.1Length: 2607Number of Matches: 1
Related Information
Gene-associated pene details
Range 1: 1158 to 1821 GenBankGraphics Next Match Previous Match
Alignment statistics for match#1

Score Expect Identities Gaps Strand
1210 bits(655) 0.0 661/664(99%) 1/664(0%) Plus/Plus
Qusry 12 CGCEGCTTCTCGCCTTT-COGECCACCAGCCCCCTGCCCCGEECCCGCGTATGAATCTCS 70

O L A A e N R SR

Sbjet 1158 CGCGGCTTCTCGCCTTTCCCGECCACCAGCCCCCTGOCCCGEECCCGCGTATGARTCTCE 1217
ousry 71 TGGACCCCTTCAT CGACGAGC: CTGTCCGGUGCCCCCAGEE 130
HHHH\Hll\HlHHHHHHHH\HllH\lHHH\llH\lHlH
Sbjct 1218 TGGACCCCTTCAT! TGACCGACGAGC: CTGTCCGGCGCOCCCAGCT

1277

Query 131 CCACCATGTCCGAGGACTCCGCGGGCTCGECCCTECCCETCGEECTCCGECTCGGACACCE 150
R N N N RN RN RNy
Sbjct 1278 CCACCATGTCCGAGGACTCCGCGEECTCGCCCTECCCETCGEECTCCGECTCGEACACCE 1337

Query 191  AGAACACGCGGCCCCAGGAGAACACGTTCCCCAAGGGCGAGCCCGATCTGARGAMGGAGE 250
R N R RN RN RN NN R RN

sbjct 1338 AGAACACGCGGCCCCAGGAGAACACGTTCCCCAAGGGUGAGCCCGATCTGAAGAAGGAGA 1397

Query 251 GCGAGGAGGACAAGTTCCCCGTGTGCATCCGUGAGECGGTCAGCCAGGTGCTCARAGGCT 310
(R R R R N RN RN A Y|
Sbjct 1398 GCGAGGAGGACAAGTTCCCCGTGTGCATCCGCGAGGCGGTCAGCCAGGTGCTCARAGGCT 1457

Query 311 ACGACTGEACGCTGGTGCCCATGCCGGTGCECETCARCGECTCCAGCAAGARCARAGCCGE 370
R N N N R RN RN AR RN
Sbjct 1458 ACGACTGGACGCTGGTGCCCATGCCGGTGCGCGTCAACGGCTCCAGCAAGAACAAGCCGE 1517

Query 371 ACGTCAAGCGGCCCATGAACGCCTTCATGGTGTGGGCGCAGGCGGCGCGCAGGAAGCTCG 430
(R R RN N R RN RN RN AN NN
Sbjct 1518 ACGTCAAGCGGCCCATGARCGCCTTC GCAGGCGGCGOGT: TCG 1577

Query 431 CGGACCAGTACCCGCACTTGCACARCGCOCGAGCTCAGCAAGACGCTGGGCARGCTCTGER 450
(R R R R N R N N N AN RN AN Ny
Sbjct 1578 CGGACCAGTACCCGCACTTGCACAACGCCGAGCTCAGCAAGACGCTGGGCARGCTCTGGR 1637

Query 491  GGTAGGACC
I\\I\\\I\\\II\\\I\\\I\\\II\H\\\I\\\II\HI\HI\HIIH\IHIH
AGGACCCGECEEEEECEECGIGET! ATCGOGECEECTEEEEECECTEET 1697

sbjct 1638

GGGAGTTGCCGTTCCGGGAGCCEE 610

ouery 551 c
|
CGGGAGTTGCCGTTCCGGGAGCCGG 1757

TGATTTGCCCCGECCCGCCTCCCATCGOCH
PELREEEREEE e bbbty
sbjct 1638 CAGGGCTGATTTGCCCCGCCCCGCCTCCCATOGOC

TGTGGOTC: GTTCT €70
I\\I\HIH\II\\\I\\\I\HIIHI\HHHIHHH [RRRRRNNNNNRRRRN
sbjct 1758 C CTGTGECTC] TTT GTTCT 1817

Query 611

Query €71 TGGE €74
[RRN
Sbjct 1818 TGGG 1821
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