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Clinical features of hereditary distal renal tubular acidosis and SLC4A1 gene
mutation
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Endocrinology/Key Laboratory of Endocrinology, Ministry of Health, Peking Union Medical College Hospital, Chinese
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Abstract: Objective  To study the clinical features of two families with distal renal tubular acidosis
(dRTA) and mutations in the pathogenic gene SLC4A1. Methods Family investigation, medical history
collection, and measurement of biochemical parameters were performed to analyze the clinical phenotype and
genetic characteristics of dRTA. Direct sequencing was used to detect SLC4A1 gene mutations. Results  Three
patients in these two families (two of them were mother and son) were diagnosed with dRTA with typical clinical
features, including short stature, metabolic acidosis, alkaline urine, hypokalemia, and nephrocalcinosis. SLC4A1
gene analysis showed that all the three patients had a pathogenic missense mutation R589H (c.1766G>A). The
child in family 1 had a de novo mutation of SLC4A1, and the child in family 2 had an SLC4A1 gene mutation
inherited from the mother, which met the characteristic of autosomal dominant inheritance. Conclusions  This
study reports the RS89H mutation in SLC4A1 gene in families with hereditary dRTA for the first time in China.
Clinical physicians should perform gene detection for patients suspected of hereditary dRTA to improve the
diagnosis and treatment of this disease. [Chin J Contemp Pediatr, 2017, 19(4): 381-384]
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i o BN & R B (distal renal tubular
acidosis, dRTA ) J& 1 T v B /NE 43 H FEAT,
SEACHIERR R, B A IR AR B R i
DLEMBELEA Y, JFE &M dRTA & i T3 K4 5%
FECE /NE TR IR RE 1 Z WM B0, H UL 5
LR X Ry B e (0 4K i P 35844 (autosomal dominant,
AD) ; 'F;';' e @ 12[: K%' P 35t ’f’; ( autosomal recessive,
AR) WAHGE, HH0FW, FTREBEAAMEPE
HiE,

FEAEBFSE 2 & B ATP6VOA4 ( MIM 605239 ) ,
ATP6VIB1 ( MIM 192132) F1 SLC4A1 ( MIM 109270 )
SR AR T SR LM dRTA ATP6VOA4
FATPOV 1B K& PR 58 428 52 i ' /N8 240 ifg 3 3k H-
ATP i, S5 AR B dRTA. 38t 154 4 01 5% & 91,
SLC4A1 (MIM 109270) & A {7 F 17q21, % 5
CI/HCO; B & F 22 # B 2 1 1 (anion exchanger
member 1, AE1) , % H EE LKA TLAMANEF
JE S8 S /N o PRI Y ST A B ART A
I, B AE 1 1 SLC4A1 56 4~20 SAME F4fs ™,
REAEBFE4E , ARG A S BUR e a ik
PR AL dRTAM,

XTI PR T BE A 3L P dRTA B 3% 538 80m 3k
B, A BTG s st e iz W, Bt EA
R OC T SLCAAT 2278 (1) Hi 38 & UL . A BIF 55 43 At
TR APA dRTA KRR 3 6] £ 35 19 1 A4 o5 Fn
SLCAAT FEH ZEAFIH M o
1 #EMERE
1.1 HRIH
KA 2AZEER 8 Nh i 36, RERM
FUORTE R RA,

WO RARAR L, B, 9%, KT
6 Fikiz. BILW TR QW it
E D=, B TR DRI (AR A5 &
ATE) 5 S BT BHIEFAR, SR E; 8%
Ji TC 5 R I A A R ORE 2 U, PR L 2K
MR SR IR . BIL 2 B REMSIATIE, 3 %
LA, B WL, B ERANE . R
JUACRER IR R A5, BEoRZE Lok, Ak &
& 120 em (/NFEE=E 57 ) , K 17 ke, Ik

IEH . TCRPRIAE, A2 Rty Da sk, O,
W2 To S8, R AR A, BUT RS
SRR AR R R (il pH 7.25,
TRIRZAR 15.9 mmol/L, SEPRAgFI4x -10.4 mmol/L,
M 114 mmol/L ) , B&PER (JR pH7.5) , {IREH .
AR IR (I 3.0 mmol/L, Ifilfi# 0.76 mmol/L)
BPERERREE (911 U/L) BETdE, Mma®&AKFE
ARV ONI S N o eVl vk s S T TN = g g = |
OB BERESERUIR) |, BRI X A A
PRI AE o R B SRR IR R AL IR o

W2 KRAKFR 2, B, 4%, HEGME/IE
2o WIIEH . BILHAERGREE 30 J8, 5= g,
WAEHK 47 em, RE 24kg, NTIEFE, HF.
LG FE B e T RS Lo % LA Kl i 1
(BMAARTE) , BEiEE TREIL, & 57
BIF. BILCHHARIT R 45 0%, HACEE (&5
170 em ) 5 HEEE AN (B 144 em ) | JRIMNE,
AR BE A B R h B AR B R (i pH 7.3, Bk
2 AR 17.8 mmol/L, SZPRAIE4Y -8.3 mmol/L, JK
pH 7.5) , VISARBRIAE (A 3.1 mmol/L) , 2
Wik RTA, T LAMOE R 6 A R S000 F i, £
JLMES 9%, B 120 em, HRTIC ARTA I PRAF
o B BE94em (NTHE=A) , KH
12 kg JCRFRRMIZS, O, B, BAEERTRH, X
BRI Y . SCIS =R IEH BB PR
ReigHERR T (Il pH 7.26, BRIZZAR 15.2 mmol/L,
SEBROEFIAY —10.7 mmol/L ) , BEPEIR (JR pH7.0) ,
M5, Mm@, Mmerd&E., Mmergipe S IE
FRE P P B RE R T (B RS ER TR ) .

AHIF G ARAT [ e 2Rk 2 e b T B R S B 2
PRZE B oA S R Z N N TR
12 Fik

XA R 58 2R D R T I DR BRI AR
AN MR AE . SR DNA $#2BUA7) & ( Qiagen, 7
] ) $a U A M H SR EE W 5 A I BE R 2 DNA
SLC4A1 JEA ) DNA f7ELR B R 1S ( GenBank,
No. NC_000012) . >R Oligo7 3K /% 31 17 %t 5]
Y (£ 1), XA 20 MAMNEF RSN T - N
F R IX AT PCR 9738 . R ABI3730XLDNA 43
BEAGEEA T .
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%1 SLC4A1 MFE3|H 2 LT FTRAAG IR LR PR IR S8 F iRy, AR
%nﬂk PEBR HBE . AR S EL AN R B AR T AR LI A 2
[ [ 28 vH pE N -2 2y S
ST 51 JF5l (5" — 3) (bp) [(D?C% 1E HEEANGET LI IR AR R R £5 AR iR =8N A
94 b s AR TS
1 El AATGTGGCTGGGGCATCCTA 711 60.7 T R PRI R D R AR LE A3 321 I
[ DR /L
Il CCACCTGGGCATAGATTCAG 22 HRERRZESMN
2-3  IEM GTGACCTGCCCATCTTCC 697 585 W A Ok BE, 3] dRTA & 5 35
I CAGAATTGAGGGGAGAACG SLC4A1 ¢DNA 55 1766 v 5%k A% 45 X 28 2% R589H
4 ElH TCCCTTCACTTCATCACTG 436 585 (e.1766G>A ) . Hofihse 2 b ok 5 %2 s
JZi CTGCCTCTATCCCCTTG \ PR N
5-6 I;CMQMMMmﬂmmm 696  62.5 DOCLAERRE R e G RARE 9 RTA SO
— [E]
' B, XZRA A HLACBE
B TR ?ﬁﬁL.Eigl(LEU) %L&Bﬁﬁﬁ&nAﬁ
7-8 1L GTCTACCCCAGTCCCTTG 797 595 RAI, SLCAAL ZERIAL A I N B AE R, Ji7R
Kl CAACACAAAGAGGAAGCG HOLEIR AR A FE R R AT 2 8 R 2 (LK 2)
9 iFJil GTGGGTAAGAACAGGCATC 442 60 ()L R4 dRTA IR KRR IR RS89H 28 74%
Rl AAACCAGTGAACCTAAAGTAAC Wit AD L,
10 iE# TGGTCAGGTCAGGCTTG 606 62.5
21 AAAGGGAGCGATGAGAG
11 IEM TTCCCCTCTCATCGCTC 414 585 S R A P
I GAAGTTGGGGCTGAGAC A
A Wi AN
12 iE[f TGTCTCAGCCCCAACTTC 386 585 [] O /J\AJ“V SYWAN
JZIi] AGGGTGGTCAGAAGAAGC Ia b 1 a (p.RS89H)
13 iE[f TCCCACTGTGACCTCTACC 537 85 [ 1 ... mE—.. . ...
Kl GTCTCAGTCTTATACACAACCTC N
14 iE[f CTGGATGAATGGATAGTAGTG 443 56 Al 1 ‘ \ L
ANNAANAAAN
6] TGCCCATAGAGTGAAACC o
a b (p-R3
15 i TTTCACTCTATGGGCAAG 534 58
JZ i GGAATGAAGGTGGCAAGC B 1 X% 1R SLCAAT EERITFEF AR E
16  1EJA TAAGTTCCCAAGTGCCTC 432 58 e OB, QiEdEmer; BEmLE; @«
K TGGCTTTTCACTATTCCTG T AIEF K FR 1L SLCAAT FERHEHT S0k 278 p.RS8OH,,
17 iEfl CAGCCTTGAATGTTGTGA 736 62 SBILACHE SLCAAL SRR BT R
JZ ] TCACTGGACTTCTGTTGG
18  IE[i] ATTCCCAGCCCCAGATAG 439 595 U :,- o u
JZ i CAGTGAGGATGAGGACGAAG
19  iFJil TTCAAGCCACCCAAGTATC 458 595 u ® AAAA A
FZ[i] AAGACACAGAGAAACAAGGC Ia ‘ Ih :
I b/ 1 b (p.R589H)
20  iFl] GACAACGACTCATTTAGGC 519 61 .
KI5 ATCCCCAGTGAAAGTGTG PEE s ETT
I a / b
/ \/\ ’:‘“\//\‘ N\ /A\
2 an:% I a(p.R589H)
E 2 %2 5E SLC4AT1 EF I F1EF 4 Bl 5 &
2.1 dRTA BEEWIEFRSFENETT e O IEEFRNBM; Q EwERNLr; BAERE; @«

DAFEFRN 3 PIRFE IR HMIEN, B
HERR A DI BE S ( BCR PEBRPE PR ), BT HfLAE L
KO HERS UCE , SR UL I REA R, kL
Ifs PRASFAE S5 i A2 VR PNV TR T B AHAT . R
WHkiZ)n, RAETERR ha AR B A K F

383

PERF A SRIEHR . RR 2 BILHEE SLCAAT FEP P Eo0m
5% p.R589H, [BLACSE SLCAAT FE[RNHFA=

ifig

w

JE A dRTA B AU PERR P32, FF DR



ERCE -]
2017 4F- 4 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.19 No.4
Apr. 2017

ANBE A IS M IR IR , BRI 1 far J T8 v /N
TEAE I A I RE B AT . ASHIF T8 i 5 2 A A3 A
ST, IR RS 3 Bl E B2 W dRTA, A AR
BYIRGIAHEE, HER 2480 AD 51,
TSN R AT SLCAAT ZEIKGTIN , R 3N 3 (s
Bk SLCAAT FER 2 G 48 LRAE (¢.1766G>A )
AE1 1 589 (A 2R H 2R
BEAEWFSE &I, SLCAAL T3k dRTA fy LA
KA AD 5 ARY, A E Y ARTA R R W58 %6
H SLC4AT BAA+A 57 (G494S A1 G701D ) FRBY
9 AR LR 5, T SLC4AT B2 578 (D905dup )
U3 R R RN v i W N 1 e L
SLC4A1 24498748 (R589H ) TER % 1 h ik
A, MPERFR 2 RN AD /L. SLC4AL 225
278 (R589H ) it 5 Hy Bruce 254 1, Bruce & M
XT 4 4~ dRTA 35t 1% 58 2 47 SLCAAT J A A

TEPH A58 7 %08 ) RS8OH 845, AL A1)k

AD, Jarolim % "' ¥E 3 /> AD it 1£ 4 dRTA % &
HORR IR IS A AR 5 Il S AR AP S IR S
R589H Z4 & &AL W 55 T CI/HCO, B B T35 4k,
FECARTA, HIZRAEFAT LM ST 5 Fxt
589 (VA S BR VEAT PR SFRETI, A& IR A IR TE
BHES Y B A5 R S AR ERY, RER T
HIReryEENE, Hik, SLC4AT1 [N %4 RS89H
RAFFEAD 1) dRTA 2 W H Y. 245, CE
il ix B IR ) 3 P R4S (R589C, RS589H,
R589S) , A ULF AD Y dRTA 44 K R ok
Hrp e

EAE R, A 2 8L A F ) 3
AR, HRR 1 BILERE N ™E, R A E
AR LB RA . FIEEIE, LA™ &R
g, ARBINAE . B IE, ARF RIS
(A AR P e A e ) G s DR 3 90 B kg 7™ W] g
AR . RBRAFBIA ROGARYT A O, K i v
B /INE TR TP RE AT BB R Iz B B NE
AN, 2 BEIL R BUEIEES T, R A R
Boife e, ot kI, oMt G 1 dRTA 7]
TEH B W BN AE 5 & FLIG AR RE IR e, ANEA
B R E S S 24 Y B AT, SLC4AT FEH A
Sl R BV AH A E I A, 575 E— 25T .

AW 55 B UKCTE [ P iR GE 35 A5 M dRTA K &
SLCAA1 F PH R589H Ui 28 48, % %€ bl it 1% 1
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