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[(FE] B 557 Stargardt i AL F AL 5 IG KR BIZ I E R, Ak T 2017 45 1 J] 5 2017 49 J
TE T HIRBLEE B9 A 3 A~ Stargardt Hi§ 5 R , R K F MG AR 0 52 BERE, 0 58 8 B 03 #EAT R IR AR g R e A3 8%
IERL ) (BCVA) T IR IEAS: A 6 AH T W12 3135 (OCT) (920 IR IS i 8 3 52 (FFA) A0 58 /i A 3RS 4, 3F
i B H MR RS, REGDRFRLIEERM | £ FBEFEINEAMA 5 ml, H Agilent 3% HHH 3542 R . PCR Fl
B P R 3 A5 F B 3k R 58 A8 AN AR ARG 00 R S R, 4 S PR ARG 0 5 Rk R A I PR B R R R 2 i)
IR RIET AN R MAN 3 A Stargardt KR H 2 A P R R PEBE , 1 DR R R P 6k
SRR, TE ABCA4 IR 1 A6 I 3 Zopg v 548 A0 i 5 A, Horfr p. F2188S Fll p. Y345C AR AL N IR K Mo
SAKRYIHEGRERL 3 ANAFRMNEE DAL G EE RPERE A 50 2 HAb 835 25 T 7 04 3 K0
B AL E B, OCT /s B 5 o0 [0 52 32 ) I A0 37, S A% 2 IR 131 44 4 7 2%, RPE J2 U S AR 35 55
FFA B/R EBEAR RN S50, 58 ABCA4 JLH 2748 B BN Stargardt 5 % 2 N E ARG R, HA K
AR IS/ IR R R IAS 7 M T T E R A o AR R B RAE 2 W Stargardt 95 J7 18 HA PR s S o
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[ Abstract] Objective To analyze the relationship between genotype and phenotype in 3 pedigrees with
Stargardt disease. Methods Three pedigrees with Stargardt disease were included in Ningxia Eye Hospital from
January 2017 to September 2017. The clinical features of patients and other family members were evaluated by
ophthalmic examinations,including visual acuity, best corrected visual acuity ( BCVA) , fundus examination, optical
coherence tomography (OCT) , fundus fluorescein angiography ( FFA) and electroretinogram ( ERG). The periphery
blood sample of 5 ml from patients and 1 family member with normal phonotye in each family were collected. The next
generation sequencing, PCR and direct sequencing were used to confirm the disease-causing mutation. The relationship
between genotype and phenotype was analyzed. This study was approved by Ethic Committee of Ningxia Eye Hospital
and informed consent was obtained from each subject. = Results In 3 Stargardt pedigrees, 2 pedigrees showed
autosomal recessive inheritance,and 1 pedigree was pseudodominant inheritance. Five mutations on ABCA4 gene were
detected and p. F2188S and p. Y345C were novel muations. All pedigrees carried two heterozygous mutation. The onset
age of the patients were adolescence except just one patient who suffered at the age of 50 years old. The visual acuity
was severely affected and the OCT indicated different degrees of macular atrophy. The results of the ocular fundus
photography and the FFA were variable. Conclusions The patients with stargardt disease often carry heterozygous
mutation on ABCA4 gene and available characteristics, including early onset age, varying ocular fundus and severe
visual impairment. Next generation sequencing technique shows the advantages of rapid and high efficiency in the
diagnosis of Stargardt disease.

[ Key words] Stargradt disease; Genotype; Phenotype; Pedigree
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Stargardtfi 42 BR & i R 21 1/10 000, & T 7 D 4F
i) 00, -3 R AE IS O 15.2 %17 Stargardt J
FE L ) R AL BT S BOBUI AT B XA
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R R A S B4 B Ol RPE 40 i J2 I8 48 I T
B R RO 40 f i 2k st T BEAE AT Y R M
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HEY L ABCA4 FER T e fafh 1p22. 1, 2 ATP 454
ﬁ%pﬁi%lﬂﬁﬁ% A R — B G B A ) e IR
TR B ATP 255 G E N, 2K 2% 8 kb,
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HE 201 490 PR 19X B ) 400 6 2400 16 R0 400 A & 6 %) 0 0 B E I,
AL T R PN 155 8 ) B85 A2 3ok AR 2 4t 3o R oh B A
i}, PRPH2 . VMD2 .ELOVI4 F1 PROMI1 3£ [H %8 75 0]
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IR F 110 35 TR R RINING JAC % Y B A7 4 #7
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F 2017 451 % 2017 49 A7 R IRBHE B
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HR JEE I 4% & 32 (fundus fluorescein angiography, FFA ) FlI
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B1 34 Stargardt FmHRRRIE
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%1
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E6 HRHREIPNLBERERRIA AR ORI AR SR 8 BEIX
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Stargardt 55 B Y 0 K B Pk 38 A%, LA W e (0 0k 2 1
S N (SN T S N I SR R N R o <)
175077 0 AW PR R 1 MERFR 3 R H R a kb
PEig A%, K& 2 g A5 J7 sC LR P 0 e @R 2 1k
AL (E AL A R I 45 R R 2 ) B 2 5l ABCA4
e GRS L, 5 M [ B 2% 58 2R Al 8 53 5 R A )
B A 5 Stargardt g AH O (9 R AE 7 i H QL @R
B PEig 1% Stargardt fig 1 20ROy ABCA4 JE
Qe ik 2 1 58 % Stargardt Jig EO 3L N Oy ELOVIA 3K
Do FRATA B 1A 5 A9 SR, e BRAR 23 J8 3 ) BBk
WU R AL O 2 R I PR 3 S
Stargardt i A, (HALHEAF 1 DB LN ABCA4 2
RALNL L, IR BLR AT RE o T PN R A AL S e ik
R, BTk a7 PR I B T R A TE R Y

Stargardt 7 FURK K L L ABE S R R 2 6l fE
AR G R 1R 8 A%, O 4 il A 4 ik T 4 A0 W T
WPy AT R BT

Maugeri 45" iF 5 % BLIG S5 8 2 3 SO0 I [ 5
R, A AR T0 USRS o 3 BUULHE ILAT 40 B R
AR LT G A G 9872 W] 2 3L Stargardt Jij . AW 58 94
AW 3 D FE RN ABCA4 FEH 1 52 5 F4 & RAZ AL
Mo APTFPEHRKIFEFR 1 H5iF# p. A1S98D %
A G R ALY G TE — R Y R R P s 1 A
PUFFAHLE A R R i o Rivera %7 4 1 {3
M5 F] Stargardt J§ B 4 K H p. E328V & 48, p. A1598D
A p. E328V 58 48 (i s 24 0 T 40 B Hb # 4b 25 A 45
(extracellular topological domains, ECD) , 7E A~ [a] 4 o
HEEDRSE . ECD 225401 N 6 8 i JE B, % 25 3 10
IEWT & 2 REE, AR PR Bk 2 DR
R BRI B A 0N e R M R g 12 I )
PR AL, ATRE S AR MUE TR ANITEA L,

Rosenberg 45/ § % 124 {4 i %% T 8 BE# 75 A R
BEAT ABCA4 JE 98 A8 R, 45 R B s 2 16. 2% 1 &
FHET p. N965S A48 | 6] B} p. N965S &8 5 . 1356 +
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REBOE , AT R IG ATP 7K fi# , T p. N965S 58 48 1 4%
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PEO R bR A kR B S8 vh R AR B A N B R TS
i gl UL, ] — 27 7 AR 5 0F 1 HAl 2% 5 R 72 S
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P&, A p. N965S 878 IR 1 ATP KA K.
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