Molecular diagnostics of hearing loss due to mutations in the SLC26A4 gene

in indigenous peoples of Southern Siberia (Russia)
V.Y. Danilchenko?, M.V. Zytsar!, M.S. Bady-Khoo?, E.A. Masloval?3, O.L. Posukh13

1 - Federal Research Center Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia
2 - Perinatal Center of the Republic of Tyva, Kyzyl, Russia
3 - Novosibirsk State University, Novosibirsk, Russia

c1151A>G
Mutations in gene SLC26A4 (7922-q31, 21 exons) G el oA
. . c28C=A «218del ¢.1181_1183
are a common cause of hearing loss in many o SEce  aser o e T
populations. e Goct S catsoT e s St camr
: . o GHOT I iea et o cROA < MSAT o e
SLC26A4 encodes transmembrane protein pendrin - g imec SERT MR Tdwn  § et [5 cemoc g ewma 127 5 oo 2 o
. . . . . :rlG:T>C. 28 rll‘)d.cl_ 3 & E! e30TT>A 5 eSHGC GR eTCG «.888C>T i + cl110A>G g c.1238delA
a multifunctional anionic transporter that is expressed R kel 114 ool Bot e B e Eie gL feitrai 2 Dl T cae
in inner ear, thyroid, and kidneys. won |} [[eon oo oo [ oo = won [ [remn]
Mutations in SLC26A4 lead to recessively inherited
deafness (DFNB4) usually accompanied by the exon exon exon eon | [ exon exon won | [eon | [eon | [eon | [een
o .. —/ 11 12 — 13 /1 14 [ 15 1 16 [—/1 17 1 18 [ 19 [ 20 [ 21
abnormalities in inner ear structures, and some forms ! t I ! ! ! !

. o clB4 186k o el322 1343 o o cHEASC < clSTRC o 2 l6NT6 o TGP D 2 clIIGEA < 20 < 7gT <291C5T €234T>C
of Pendred syndrome. More than 500 pathogenic 29 s 2T BEONGE The UEIUPREITIC BT GITN fwen C Gnwe o Sa
SLC26A4-variants  associated ~ with  hearing 22 . 2 e duems iR 8 ER ol R b
. . . . . € 1336CT © 152245+ c.15i c > €21684>G
impairments are currently revealed in patients in clst Istae el cme G
different populations worldwide but there are still R Cac'n Gt
many regions where the SLC26A4 contribution to R <2281

deafness remains unknown. The structure of the SLC26A4 gene with mutations associated with hearing loss.
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Mutational spectrum and pathogenic contribution of the SLC26A4 gene in deafness

in the indigenous peoples of Southern Siberia (Russia)

Both known ¢.170C>A, ¢.919- High frequency of mutation
2A>G, ¢.2027T>A, ¢.2034+1G>A, €.919-2A>G in Tuvinians (69.9%
€.2168A>G and novel ¢.1545T>G, of all mutant alleles detected in
c.1717G>T pathogenic recessive patients and carrier frequency
variants as well as a wide range of reaching to 5.1% in Tuvinian

benign variants were found in the control sample) is probably due
SLC26A4 sequences of patients. to the founder effect.

We analyzed all 21 exons and flanking regions of
the SLC26A4 gene in Tuvinian and Altaian
patients with deafness of unknown etiology.
Significantly higher pathogenic contribution of the
SLC26A4 gene in deafness was found in
Tuvinian patients (28.2%) in contrast to Altaian
patients (4.3%) (p<0.05) (Table 1.)

Table 1. The SLC26A4 genotypes in examined patients.

SLC2644 genotypes

Tuvinian
patients
(n=220)

Altaian
patients
(n=93)

Homozygous and compound heterozygous SLC2644 genotypes

c.[919-2A>G];[919-2A>G]
€.[2027T>A];[2027T>A]
.[2168A>G];[2168A>G]
c.[170C>A];[170C>A]
€.[919-2A>G[;[2027T>A]
c.[919-2A>G];[1545T>G*]
c.[170C>A];[919-2A>G]
€.[919-2A>G[;[2034+1G>A]
c.[1545T>G*];[2027T=>A]
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62 (28.2%)

4 (4.3%)

Heterozygous SLC2644 genotypes

¢.[919-2A>G];[?]
e.[170C>A];[?]
e.[1545T>G*];[?]
€.[2027T>A];5[?]
e[1717G=T*]5[?]
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* - novel variant.
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The prevalence of the ¢.919-2A>G mutation in Eurasia

(based on the analysis of the literature data: PubMed 1997- 2019)
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Probable pathogenicity of novel ¢.1545T>G and ¢.1717G>T SLC26A4 Conclusion:
variants was established by the bioinformatics prediction tools, and for

variant ¢.1545T>G was confirmed by its segregation with hearing loss This is the first study to address the SLC26A4

revealed by the analysis of patient’s pedigrees. mutations  contribution in deafness in
indigenous populations of Southern Siberia.
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A. The 3D structure of the pendrin protein (I-Tasser) with novel ¢.1545T>G (p.Phe515Leu)
and ¢.1717G>T (p.Asp573Tyr) mutations (Swiss-PdbViewer). STAS—-domain is shown by blue.
B. Pedigree of family with novel SLC26A4 mutation ¢.1545T>G (p.Phe515Leu).

C. The results of the bioinformatics prediction tools. )
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