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Analysis of functional characteristics of coding region and molecular evolution of SLC26A4

gene
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[Abstract] Obijective:To investigate functional characteristics of coding region of solute carrier family 26 ,member 4 (SLC26A4)
gene and to further study the correlation between its mutations and occurrence of non-syndromic hearing loss (NSHL). Methods:
Bioinformatic methods were applied to analyze the phylogeny of Pendrin,protein coded by SLC26A4 among 37 species. Conserved
regions were identified by a sliding window method. Prediction of secondary structure and homologous modeling were conducted by
online tools. Results:SLC26A 4 gene was highly conserved among mammals, especially among primate. Twelve conserved regions were
identified by using a sliding window method. Prediction of secondary structure suggested that coiled-coils may exist in N- and C-
terminals. Homogenous modeling indicated that the intervening sequence (IVS) within the STAS domain varies among different
species. Conclusion: Mutations of SLC26A4 play a vital role in the occurrence of NSHL and missense mutations in conserved regions
are more likely to cause structural and functional changes,thus generating corresponding phenotypes. IVS within the STAS domain of
C-terminal may have special functions in human.
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1.1 A4
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Table 1 Sequence information of protein coded by SLC26A4 gene (Pendrin)of 37 species

Y5 Yih i H GenBank & %% K (bp)
1 Anolis carolinensis & 5 i LE SQ XP_003221553.1 776
2 Bos grunniens mutus BFFEA MA CE ELR52286.1 774
3 Bos taurus F 4 MA CE XP_608706.4 781
4 Callithrix jacchus P HARE MA PR XP_002751785.1 780
5 Canis lupus familiaris XK MA CA XP_540382.3 780
6 Chelonia mydas 44518, RE TE EMP30351.1 1122
7 Columba livia 7Y AR SA EMC86577.1 696
8 Danio rerio BE £ AC CY NP_001159387.1 760
9 Equus caballus 5 MA PE XP_001491465.2 952

10 Felis catus MA CA XP_003982698.1 780
11 Gallus gallus JF3% AR SA XP_425419.3 779
12 Heterocephalus glaber #RER MA RO EHB15690.1 630
13 Homo sapiens N2 MA PR AAC51873.1 780
14 Loxodonta africana AEMG: MA PRO XP_003407255.1 777
15 Macaca mulatta B MA PR XP_001094049.1 780
16 Meleagris gallopavo K% AR SA XP_003201966.1 770
17 Monodelphis domestica 55 8 1 F) MA DI XP_001363598.1 777
18 Mus musculus /N MA RO AADS51617.1 780
19 Nomascus leucogenys FIIHHE I MA PR XP_003268184.1 780
20 Orcinus orca [ MA CE XP_004263399.1 780
21 Oryctolagus cuniculus KM MA LA XP_002712085.1 780
22 Otolemur garnettii JINE R B A MA PR XP_003782839.1 774
23 Ovis aries 47F MA CE XP_004007900.1 781
24 Pan paniscus 1% 2P MA PR XP_003811254.1 780
25 Pan troglodytes IR MA PR XP_519308.2 780
26 Papio Anubis B MA PR XP_003896518.1 780
27 Pediculus humanus corporis A IN NE EEB13233.1 646
28 Pongo abelii J3\[ TENEIEAE MA PR CAH92287.1 727
29 Preropus alecto JRIF MA CH ELKO1311.1 869
30 Rattus norvegicus ¥ [, MA RO AADS51618.1 780
31 Saimiri boliviensis boliviensis V. b U MA PR XP_003921146.1 780
32 Sarcophilus harrisit ey MA DA XP_003771552.1 862
33 Sus scrofa Hi¥E MA CE XP_003357559.1 780
34 Taeniopygia guttata B 46 AR SA XP_002189373.2 761
35 Tupaia chinensis MA SC ELV14267.1 647
36 Xenopus (Silurana) tropicalis 7 JTUE AM AN NP_001107135.1 778
37 Xenopus laevis JEPITUIE AM AN AA044922.1 778
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Figure 1

Scores of full sequence alignment of Pendrin protein between human and other 36 species
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Figure 2 Phylogenetic tree based on amino acids sequence of

Pendrin protein
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Runtest 73 A1 (45 R 32 |, Pendrin 25 1751
i % AR ST B A s FE 2P A P AERENL 3 (Z =
—6.447 ; Wit BETEH 0.000) , Bt LR R H M
FRAEEPE SRR ST AR 7 T A9 i, 15 24
34 YRR ORSFIX A B DL, TFARHE UniProt 41

I P i i BN SLC26A 4 FE D578 T8 Pendred
ZEAE (Pendred syndrome, PDS)(OMIM 274600) Fil
DFNB4 (Deafness, Autosomal recessive 4,with en-
larged vestibular aqueduct) (OMIM 600791) F#72 Ff
B LGEAERI (3R 2) , Gt R R TP L B R
AR AN, RFBR 612,27 35 Z A 34 SRk
GEZ GRS =TV DA ISR DA SR OEIZ VS
SEA BT S B E 1 53 5 SR 31.28% (244/780)
21.67%(169/780)#11 7.69%(60/780) ,

% 2 PDS #1 DFNB4 (] SLC26A4 $5 X 5235
Table 2 Missense mutation of SLC26A44 in PDS and DFNB4

G6V V144A V402M N558K
R24G M147V R409H/R409P C565Y
S28R R185T T410M L5975
E29Q T1931 A411P V609G
Y78C G209V T416P V653A
S90L L236P Q421R S666F
TOOM V239D L445W F667C
G102R S5252P Q446R G672E
A104V D271H 1455F L676Q
Y105C V2811 N457K F683S
A106D P301L V480D D687Y
L117F N324Y 1490L 5694P
P123S F335L G497S T721M
T1321 K369E T508N H723R
S133T A372V Q514R D724N
S137P E384G Y530H/Y530S G740S
V138F S391IN 55521 M775T
G139A N392Y Y556C/Y556H R776C

W EEERN 2 METX (RDEE T
S P S 46.67% (364/780), HA & T 79.92%
(195/244) 4 [# 5 AV 15 1 66.27% (112/169) FIAR ST
i . NEZFH) LT L5 R & L, Pendrin 25 7514
Byt B LRSE AR 2 12 MRSF X A4
ST T S T A X, A [ sl RS
SRR 84.34%(307/364 ), 1o TARRSE X1
IR 25.48% (106/416) Fl4: 751 737K - 52.95%
(413/780),

XL AR R ORSFIX, i — 2D X A
STEH A o A 2 A BEN LA TR A e 1520 4S
UL 3, AT RARN SRR X rh RS A
B PRSF AL B 2 AR R ) R R R B 22 5%,
PRESFIXH 9.07%(33/364), ARESFIX A 9.38%(39/
416) HJE B i WA BIFE B 2 AR 3 i 3
i 55K 1236P T416P Fl H723R ¥4 & 75 |
IRIPRSE X A LT ER R A2 5 S A s 5
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Table 3 Information of 12 conserved regions and respective Runtest results

ELiel EAH 7 A LR A KB R VAL PE
1 139 161 23 3 0.000 1.000
2 188 240 53 4 0.633 0.527
3 244 257 14 1 0.000 1.000
4 268 279 12 1 0.000 1.000

5 283 292 10 0 - -
6 296 315 20 1 0.000 1.000
7 358 396 39 5 -0.164 0.870
8 398 476 79 11 -1.781 0.075
9 481 517 37 3 0.000 1.000
10 570 605 36 1 0.000 1.000

11 633 661 29 0 - -
12 716 727 12 3 0.000 1.000

AR T RBES A RN IS A N R SEBR R AR R )
TERE R T TR A PR X B AN

Ishihara S0 SE A RSN SLERUESE | 76 H AR AREH
BONE W 8 PP AE 5 A S P123S \M147V
A372V \N392Y S657N S666F T721M #1 H723R, i
FRAR R TR IER TS, W BT MR, A TR
Y AAZ LA SN A DI, DR TS ) 1E A 2 T4 a2
i, DA b 8 A L AS, A6 Fl (B P123S
S666F F1) v T2 TS B R SE X [REHE
YR T R RS IX AV o5 2828 1] e HoA T Ry d 2
FIFE T, IS4 3R T BUR 1 4504 Fn ) BE AY ek
AT P A A N g e AR
2.3 ‘ka sy
2.3.1 COLIS F:m #= SOSUICoil

BEARSFIX 5 UniProt T A4 Pendrin 5 5 45 #4)
PEATXT IR e L R 240 R~ X 5 1 AR e (H) 5
B ST (H) AR (E) FIMLN DX (C) i 5 Ho il 53
WK 72.62%(183/252) 43.80%(53/121) Fl 31.45%

(128/407), 12 SR HEH 10 D2FREIH I N
TP X IE X, A 3 AMRSF XIS TE C K,
HE— R4 & 7E STAS (sulphate transporter
and anti-sigma factor antagonist) %43k (536~729 {if
RELRTRHL ) N . COLIS TR Zs LA T N
A C AT o BRE A 3 il SR E 25 4 (-
helical coiled coils), 455 UL 3, FEXFhEEFgH, 7
A o WRTIE T 5 HE et /K P SR DA B9 S8 A — BT
— IR SOSUICoil H TNy 21~68 H1729~780
X B AT TEAS T R 45H , 55 COLIS T i 45 SR AL A
—E, 21,22 .63~68.741~752 J& 774~780 A /K
T PR EME A7 A5, 41~46 FI1 748 A 35K AZ O ISP A7
AL, PRI A N BT Y B IR B By A
B
232 EARZHERIREEAMEL bt
SWISS-MODEL #47 [ J #4575 2 i A 2K Pen-
drin 25 [0 = 4250 (516~733 (i SEIRER 3L ) (]
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Figure 3 COLIS result of human Pendrin protein



533 %5 114
20134E 11 H

MAIE S . SLC26A 4 FE R 4T X T HEAFAE KA FiltAb bt

1519

17 4450, KB 1353 =95 4y By R AR L =4k
S5H 5 N TR LX) W58 42 % (1]
4B), PRSI <70 Jr i mp e B A =425 5 A
KEHATR IS (K 4C) A KA EE, i
— 2P AT H A P ) = 4S5 R BLR Z2 e 564~
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Figure 4 Predicted three-dimensional structure of Pendrin protein
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PIFFAE o SR M E X — RRiR 2540, HoRR s
BRI 2 5 AR RN C AR g 114 4 1 A5 1
STAS Z5 e BAFAELEF AT RE I A , A Rk
— L IBFGTIESE , (HARTE R AYJE: , STAS S5k e
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