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Abstract

Objective: To analyze the clinical manifestations and genotypic characteristics of children with
Alport syndrome, and explore a new genetic mode of Alport syndrome, so as to provide a basis for
genetic diagnosis and family consultation of Alport syndrome. Methods: The clinical data and ge-
netic test results of 1 case of Alport syndrome were retrospectively analyzed. With “COL4A5 gene,
Alport syndrome and nonsense mutation” as keywords, relevant literatures were searched and
reviewed in PubMed database, China Journal Full-text Database and Wanfang Data knowledge
service platform. Results: The proband, male, 3 years old 6 months, 1 year old 9 months, “upper
respiratory tract infection” after gross hematuria, his mother had microscopic hematuria. The pa-
thological results of renal biopsy showed that, under electron microscope, part of the basement
membrane was uneven in thickness, the dense layer of the basement membrane was gradually
thickened, and some were torn and spiderlike, most of the foot processes were fused, and no de-
position of electronic dense substance was observed. The morphology was considered as the early
change of Alport syndrome. Genetic analysis showed that there was a hemizygous point mutation
of COL4A5 gene, c.4978A > T (p.K1660X), which resulted in the mutation of the 1660th amino acid
from lysine to stop codon, resulting in nonsense mutation. Through familial verification analysis,
the father, uncle and aunt of the proband had no variation at this site, while the mother, grand-
mother and uncle and grandfather of the proband had heterozygous variation at this site, the
grandmother had deafness, and the uncle and grandfather had uremia. No correlation of this locus
was reported in literature database. Conclusion: Genetic testing is helpful for the diagnosis of Al-
port syndrome, and this family has enriched the existing Alport syndrome gene mutation data-
base.
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1. 518

Alport £ iE(Alport syndrome, AS)J& — it 3 A HANIR (O HEAT PEIBAL R BT, FURPAE 2 4 2R 1% I PR 33E
J&& % A 1A 595 (End-stage renal disease, ESRD). AS A 3 Fhisifefiizl, 4% L4 80%[1) X-IE# gL
L) 20% 0 G B A v BarEiE e . DUIRIRIEIRIN . B SWIE AS TR EEER, DUEX R
I 1 5 B U O TERfZ T, B DA AN O 12 Alport ZR- G HEIAT 20510, T ELYE T 994 1k Fe 1)
DR | 777 i HE DR 2 W R A R I8 A ) DL K i R T 0 T AR R [1]. AU HRE 158 1 41 COL4AS
B E AR ¢ 4978A > T 3 1 /4> AS K R MR FR AL SRR B GORE, PRI HT I RARAL IR R Y
FFEEA G R, IR E W AME T XLAS #:473CRE ~T .

2. ImpRBERE

Bk, 1% 11 H, F202043 A5 HH “KIMERRER 2 AR” BIRANFBE. 8L 2 H &7 B
Ja HBURBMAR, EIRFRKE, TR IR RIE, LW, LW, Ttrhig, T 5%, fF8:1-2
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T %

RIKEIEH, RTRHRAAH . 5 RETHie TG R M RFR L 3+, ZL48fih %k 2194/ul, A 1+,
DL bR SR IR A 2 7 YRR B BB S8 AN N SR TR IR o« SR S s SeiE R 2 REIRE L 204 % 74.30ul,
Faifl 3+, &HE 1+, SEUEE ZHEAMACH IREFAER 8, SEiEE ZAMABHAAEH EIE L. BRI R4S
i

ABRJEEER: T: 37.0°C, P: 118 k/4y, R: 26 ¥k/4y, WT: 125kg, O fifi. JEEER WA .

IR AT IH MR A0 T4 8.99 x 10%/L, P RIAN %L 1.24 x 10%L, k4N % 6.95 x
10°/L, MZr#E1H 118.00 g/L, C RN 0.52 mg/L; HEERE AN E: %EEREN G 3.76 g/L; JRH
PR RS 3+, ZL4Nfit 2319.90/ul, E [ 1+; 3 RBEHLRES/LET 0.26/0.17/0.14 (mg/mg); ik R 2
4.40 mmol/l, I35 ILEF 45.6 umol/l; JREANAETEA: 1EH ZL40H0 26.00%, FZL40M 15.00%, 4464140
Jfl 1.00%, ZFHIZE40H 2.00%, /N4 56.00%, T 6 R FE L1 40 f 0.00%; JREx LKk~ 82 379mg/L,
FHH 91.9%, ek 8.1%: BILW . MAWITIER: BMAMEARS. MEREIKES . WIRERE
O EEE AR W R R BERREROUE: BN R AR, R BN e
B . exts BRI BRI R AN, BB R R SR B R, B RHIELR AR R, 2
KK AL G, RIETEEMIR, AHE Alport L5451 RN /T RE(ILE 1), A T #E— 25 W H
Zli, ZERCHEEZASHZ. KKOBRESE, 25#BEIL. BILRELEILEH. JMERE B
HMHEE. B AMEACAME I 2 mL, Ak s B i B A 50 BRI . i Sanger 558 1UF 73 BT S iE A 2. A
BE 55 AMEBE, BEAMEEE, BAMESCH LEUR AN . AR BN, B)L COL4AS JEFfFE— b G
TRAL c.4978A > T (p.K1660X) (W 5] 2), T3 iZ sl RAL T ERH I 5 1660 2 KR H i 2 IR R ALy 2%
1B, PR .. BFR[BAESNT, GiE#E 2 B SMEEE. BAMESOZAL i E R G2 R,
JelEHE 2 SAE . BOMHERZAL ST R (LA 3). HR 4 Alport ZR & AL W AIG YT & S HER BUL[2],
ZE LIS AS IR, AR R K RICIUEE . 1097 L TPEVERIRT 1. A4ARE. 58 R AIRIT,
BILEBITIZBE VT, shaS M RE B, DURE s IRBR I 3+, 2040 i i $s 8 550.00/ul~1321.60/ul,
1 pR & 3.34~3.71 mmol/L, I ALEF 45.5~47.3 umol/L.

e A LX) - g B i
(A) JuBt PASm et x 400, B /NEREFHIREUET , B /NERESE RBEE A VAL (B) FRBEHY BUVE R R IR 2 15,
B> EHRLRARRR, R RE A, R TEEYIR.

Figure 1. Renal histopathological findings of the child
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Figure 2. COL4A5 gene sequencing of the proband and his parents
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Figure 3. Family diagram of the child
3. BILRARE

3. g

AS 2 IV B Za i w51 AT (L %, COL4A3, COL4A4, COL4AS R:RZmhD 1V K 5 (1)
a3. ad. ab %, CHEMRIE[3], X=ANFER NI 52 48 Al 51 AN ANE . BFREREL, HE ST
A 3 0 B[] f1) BRI A TE S A0 3 ROE S COLAAS K AL RS (AL B A e, 5 AN T4 R T IR
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o0 (1~20) b, BFIGKRIAHN B, BIhREERE NS, 230 5 UG HENE KSR, &R
PLFAMNEF IG5 (23~51) b, B ISR, HEN B R IR B, 8O 5 & I E MK
JE[4] [5] [6]. AHFFEHRIE TR AL T 56 51 4MEF L HBL— N URAS, $oR1% 8 ) LT & 8 vl REHI T
HE, BIOE LB SRR R R I, 7 BRI AR ACEl 825 25W) Je i 9, A 25 s 245 I I R s K,
TEWTHHTRBT . W0, RIS &I ke ds, = VIREvi &)L,

AR 5 [ = 8t A% AN (R 21 2 2 e R 5 26 [l 70 R B A% 2 2015 ARHIIT R 56 R 91048 S O R A
HEATE R BEATBUR 1T [2]: c.4978A > T o AR R, ABUWAR (AR BmEURMEIESE, PVSL): /£ T A
J DR 20 %045 7 (1000Genomes) A 8 [RI AR S K48 122 (HGMD) HEAT AR 2, ¥4 A DAL 3% (Fh S5 B0 P IE 4
PM2), %i& Bk c4978A > T AR HEHE R N “PVSL+PM2” , HIWONATRESURMEA S, 125848 L8
I P 3 BT 1 R L SCRRARE (S % 5% e : OMIM. HGMD Pro. Clinvar & PubMed).

MR 2 [ B E A R4 (USRDS), 1E3EEZRIIE it , 29 0.2%M A F 3%[1) JLEZ A Alport
EEEE[T]. fEFR EZKRIIE R, 2 0.8%M)LEWIZH A Alport £5 A4 1E[8]. H4E ESRD MR HAER:,
AS 73 N DAE(<30 ) FIN(>30 2 )R A, ikl ESRD i 26 DL K T A7 TE B v M H R R
AR T AT R S . RS T CRAR K M EHE S T AR R AE G, AT, W GXY R
BT P B AR A SRR B 4 S BUR N TSN . COLAAS [Fh RIBALFEHT L RAS . BYIHARA
To N GRAR, JEERR AN J Bk KBk . #RIEE] 2019 4E 10 A, ASERENRARIEE O 1034 A

B URARZ) 0 30%, HRERREALET W RARR, A AS ¥ 85% [10]. Fifi 5 FEPal kil 4% A 1
RiF, ABRREk 2 55 B R AR (R B a2 W, A B A A7 7E COL4A3 FI COL4A4 k& RAZ[11], H
A&7 COLAAS WU R RAZ R WARIE . 7E XLAS il i, &7 Sk G 7ot B RO 3™ 8
RER, 8 E 30 ¥ 2 HiiLE] ESRD [12]. XLAS B, KA 45% N5 LA, 20% N BT TI9E47,
T%RTC L RAE, 32% NFEIRAL -2 3 U5 WAL R il I XUF F1I[13]. ARSGUEF e o RS, 4
EE 2 BE BAMHAL. SMEBRZAL RUAAAE R G0 e, HA DGR, X2— A XLAS X &R, #%
BILEFH . B EEA T XLAS 1B M S RSP A - A, BAAENRARm
BE R ™ E )RR, FHAE 20~30 % A4 KN ESRD [14] [15] [16], M4 S 538 HA M xR A 2 4,
B2 R EETE 30 i HEN ESRD, 32 &I 4715 N 50% [17], X 1] Ag & RN LR R
A BE DRI () A AL, T AT RARAE A RARNT i 5 17 AT R, SECRBUIREERIER I, i S8R E
ThRE™ B2 40 . AN FUHRIE 1] COLAAS FERAZELEM — b5 T MRAL, FHUER 1660 ™2 W2 Hh i 2 1
RAFNL AL BRG T, PR, B)LER/ADN, MARBIVEDD . RIS W recE, (22 R AR 1
BETEEEAL, —EEEUENEILURE. VB, R, IR C. fekEA. B/kIELE,
I 5 BHEA TR A W A AR

IV BRI SR AR G 0 2 B FE AS. SRk BOPE B /N BRTE A RN ST . A 8 LR JER s HH R af
JRE—IDREE, B2 ASe IR E, MIREZE AS SR HFIRI, (H2 IV B A OB 9 5B R R I
FRABL, BRI, 252 aneT AR PR 4 0 JR 3 TS 2R o0 BB, L e I 2 0 R, TS — M R AT
TG Alport ZEEAESIEE . EAMEIRFI, HIEH R B GRS TOAH R AR [11] . Rk BrE B /N BRAE AL Tl S
w7, BIVFERINEREEIE, BFE FEEIREA4[11], 74 COL4A3. COL4AAS HEHRA ., FHI5E
SRR, shAS MR E L. BT IV B R AR S BRI 5 — e & e

HAT, Alport ZEEAERIT TiET AR, FERITINEA LTI B LA F 4 a7 18]
ACEI KW RE IR, v ULABORZIERAER A e, 27 HI— S8 A RS, #eH ARB 28254,
BRI AS MRIATTE, (AR BMASRASYE 8. BH G S e HE R R RIS, I PR S A7 A 4 Bk ik
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P, HRTEAR . AR RIL9] [20], 4G T-BRERATRERL VAT ™ 5 5 1 XLAS (7T 5722 151 i — Fi
BAENEITIE, AR FBRWNT: % 1AM 13-25 MEHRA MM EZ TR, HHTS5EAH
AN F I DNA 3 RNA R85V XIS AT, 555K P FHE P 5 2 5 el A0 4, pl e 7= AR 1 2R 1 B ik
=Rk, RECKATRELEIR AS 1 ESRD IR JE, &G RTLURIE AS AR5 — D5, 1T W4 1E DNA K¢
SR P R RV T RT DA B AR A — P A TG VR VR T M I i PR AR T . A BRIAE DG SCR, SRR I E A
HEEANETT R0 TT F B

AR COLAAS JE R () TE SURARTE X-#40 Alport ZE A E B F AT, (HLE A E B ipE .
BT AR PR RN AN N5 i PRI 9 A DG (3 A 98, AT DA B TR P b AT B AL AR IR & i) . AR R —A
BRI XLAS K&, % COLAAS HHis FE 1 B3 A B R o B LE IkIRFEREZ, DURIG I 3+, L4004
550.00/ul, A UL ThaEEA B2, dREAUR T UL ACEI REAWIRIT
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