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four novel NR5A1/SF1 gene mutations presenting with 46,XY DSD
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[ Background ] Structure analysis of two missense mutations using Pymol
Disorders of sex development (DSD) due to mutations In the DGIVZZ_ASP | |
NRS5A1 (SF1) gene result in a highly variable phenotype. Substitution of Gly to Asp results in loss of hydrogen bonds with
[ Obiecti } threonine at position 29 and alters DNA binding domain
Jective configuration.

To report the clinical phenotype and the molecular / structural
characteristics of the gene-protein product arising from four novel
mutations of the NR5A1 (SF1) gene found in patients presenting
with 46,XY DSD.

[ Methods ]

Phenotype determined from interrogation of clinical case notes.
Interpretation of DNA-protein molecular interactions were modelled
In-silico using PyMOL Molecular Graphic System. Mutation effect
and structural analyses verified using PROVEAN (SIFT),
PolyPhen2; MutationTaster, FATHMM and SAAP software
programmes.

[ Results ]
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Ala280 Is located within the central protein core and substitution to
bulky glutamic acid is likely to alter folding.
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Patient phenotype

. |Casel  [Case2 _ Case3 __ Cased

Mutation GIn329Stop  Gly22Asp Ala280Glu lle227Thr {
carrier of '
PORD
Age at first 14 yrs birth 14 yrs 14 yrs i
resentation -
: . - | — Qlle227Thr
Presentation hirsutism mismatch delayed virilisation and L . . .
R ouberty delayed The mutation introduces a hydrophilic residue into the core of the
prenatal puberty protein.
karyotype and
phenotype
External clitoromegaly, normal female clitoromegaly mild
genitalia rugous labia clitoromegaly
majora
Internal absent uterus absent uterus rudimentary  absent uterus
genitalia uterus
Gonads iInguinal labia Intra- inguinal
abdominal
(past history Bioinformatic analyses
ey
SO/ SN Deleterious (score - Deleterious (score - Deleterious (score -
Testosterone 5.8/22.6 0.3/1.8 4.8/ - 14.9/17.0 5.760) 4.291) 3.463)
(basal / stimulated sl\IlEiE2as Probably damaging Probably damaging Probably damaging
nmol/l) with a score of with a score of with a score of
1.000 (sensitivity:  1.000 (sensitivity: 1.000 (sensitivity:
Mutations 0.00; specificity: 0.00; specificity: 0.00; specificity:
G22D is located in the DNA binding domain and lle227Thr, A280E 1.00) 1.00) 1.00)
and Q329X In the ligand binding domain. The 3 missense mutations il iR E Disease causing  Disease causing Disease causing

alter highly conserved amino acids.
Damaging (score: - Damaging (score: - Damaging (score: -

Gly22Asp l1e227Thr Ala280Glu || GIn329stop 5.08) 6.22) 5.22)
SAAP Pathogenic. Native Pathogenic. The Neutral. The
13 | 112 995 458 regidue IS Involved mutation inFroduceS mutation ir_1_troduces
N-terminal SED thF1 Hinge = C-terminal In Interface and a hydrophilic a hydrophilic
- . | | binding. residue into the residue into the
Pbox Thox A box AFL AF2 core of the protein. core of the protein.
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Homo sapiens MDYS YDEDLD ELCPVCGDKV SGYHYGLLTC ESCKGFFKRT VQNNKHYTCT ESQSCKIDKT [ DiSCUSSIONS ]
bovine MDYS YDEDLD ELCPVCGDKV SGYHYGLLTC ESCKGFFKRT VQNNKHYTCT ESQSCKIDKT
Pig MDYWYDEDLD ELCPVCGDKV SGYHYGLLTC ETCKGFFKRT VQNNKHYTCT ESQSCKIDKT We report 4 novel NR5A1 mutations presenting with 46XY DSD
Mouse MDYS YDEDLD ELCPVCGDKV SGYHYGLLTC ESCKGFFKRT VQNNKHYTCT ESQSCKIDKT and variable degrees of virilisation. In-silico molecular and

190 200 210 220 230 240 structural analyses confirm the mutations to be highly pathogenic.
Homo sapiens AGYLYPAFPG RAIKSEYPEP YASPPQ -PGL PYGYPEPFSG GPNVPELILQ LLQLEPDEDQ Case 3 also highlights a sibling with a 46 XX karyotype with the
Bovine AGYLYPAFPG RAIKSEYPEP YASPPQ -PGP PYGYPEPFSG GPGVPELILQ LLQLEPDEDQ same mutation. The clinical significance of this for the sibling is
Pig AGYLYPAFPG RAIKSEYPEP YASPPQ -PGP PYGYPEPFSG GPGVPELIVQ LLQLEPDEDQ uncertain, and raises specific challenges with respect to provision
Mouse AGYLYPAFSN RTIKSEYPEP YASPPQQPGP PYSYPEPFSG GPNVPELILQ LLQLEPEEDQ ’

of counselling, predicting clinical prognosis and future
250 260 270 280 290 300 management.

Homo sapiens  VRARILGCLQ EPTKSRPDQP AAFGLLCRMA DQTFISIVDWA RRCMVFKELE VADQMTLLQ
Bovine VRARIVGCLQ EPAKGRPDQP APFSLLCRMA DQTFISIVDWA RRCMVFKELE VADQMTLLQ [ Acknowledgement ]
Pig VRARIVGCLQ EPAKGRPDQP APFSLLCRMA DQTFISIVDWA RRCMVFKELE VADQMTLLQ _ _ _ _
Mouse VRARIVGCLQ EPAKSR SDQP APFSLLCRMA DQTFISIVDWA RRCMVFKELE VADQMTLLQ We thank Cambridge NIHR Biomedical Research Centre for funding.
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