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SRR AT P TR RIGIREE, ik 2R
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A It A By RS A 2 T AR B B A 2 UL % I PR 2% BB
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TR EE R A . 38 % 5K R HA A 5T K 200 1] 1F B X IR
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AR S0 (ectopia lentis, EL) J&— 7 i £ 1)
AN R | RS P AtbR AR 57 i 7 14 45 2 2H 41
W, EL AT S-S0 E A JE A IE SRR A A
BREML T TR I R SRR AE I 8 A 3
A7 B 5 4 A B T | S A R R
T EL A R PR gL o ke ok gk & 1 A
JR A EL AT 4 B PR A4S B FLER &
fif ( Marfan syndrome, MFS) | &5 Bt 2 FR PR AE . Weill-
Marchesani Zi&1iE  Ehlers Danlos Z5& i 5 =5 41 2 ik
MAED WA TS EL ASEA 4 B M50 i R
Jyipoal PR IR R 5 L (solated ectopia lentis,
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RARIEFE EL MR W R 7 SR FBNT %
PR A2 R 5 g e B 22 S 8K, H H HITXS FBNT ik [A]
ZAIE I TEL B EARPLEN A TERE . 2o g
A—IEL RER , WELRFHE, il 440 74
Il ¥ (whole exons sequencing, WES) F#) 5 22 i 7 AH
KL AR

1 MRS H%

1.1 fRBIERE 2020 45 7 HAELRIBERIRFSE —
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RGN A, [l ATE BEBE A Y 200 g R
YEXT B NHE . Z 058 C A5 B e AR B 2 T & it
W, TR AN DU T I F i =1

1.2 RERERFEEE HFHARIFRERR
DR AR S BORE (AR B I E TR A
TREGYM SR 55 ) o [ EAT R ST R AR G A,
PR A AT AT - BRIR ALy e AT B AL ) RBAT
R A IRATY B IREER IR R0 | F
WP B AR A IR e i D 5255, 2 B i A A0 4 . B
o D KU A JRE L8 IR RS (0, 22 05 6 75 A A ()
WO 1ML FR G S 5 A7 7E T B ke )2 = 3h kR AR 98
ORISR DK S5 ) | DU SR Ay (A e
IRC R A LS A e P < | 248 5G9 S A ) LA
Lo By B ot AR KL S

1.3 Fik

1.3.1 M fA R4 DNA I RPN AR
BRI R A X BN 1 S Jo 5 Pk o 14 4 e o
P2 DNA, BTl H9 S0 A i $2 OGR4 DNA 2 4%
BB TGuide Cells/Tissue Genomic DNA Kit i# &5 (db
51 TIANGEN BIOTECH 22 5] ) 385 43 4 25 Rt A7 4
1B, FERZ] DNA Bk B S 58 2 4 3438 3 NanoDrop
2000 R 7 EIEEE T (SEIE Thermo Fisher 22 H])
eI,

1.3.2 &shRFanlfp filAR 4 DNA I3
JE )5 , ff F SureSelectXT Reagent kit 325 & ( 32 [#
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Thermo Fisher 23 F]) , 3CFE Fl SureSelectXT Human
All Exon Kit V6 #84EF 24438, #E 17 &40 8 F ik, #l
A Mumina Hiseq *F {5 ( 3£ E Mlumina A A ) , LA 2 x
150 bp B I 3 A6 2 47 e e 6 00 e 3R A R dl
SH T 5 43 B S il if BWA $K44 (http://bio-
bwa. sourceforge. net/) Fll 2% FL K 4 hgl9 #E47 E
XF, R GATK HaplotypeCaller 77 7% ( https ://soft-
ware. broadinstitute. org/gatk/best-practices/ ) i i€ £F
ANFE B B R AR S RN A A B R S AR S it
ANNOVAR 44 ( http ://annovar. openbioinformatics.
org/en/latest/ ) X EHE 73 RS 4 B, 7 356 A 1B L TR 1Y
SR @ ik S EL HOCHEUR LN ; @ 7¢
TN A R 4H B PE R ( hitp://www. internationalge-
nome. org/) . Exome Aggregation Consortium %5 4} J&
(http ;//exac. broadinstitute. org/) SNEFHRE
8 (exome aggregation consortium, ExAC, https://ex-
ac. broadinstitute. org) N PR 2 3R A 8008 T2 ( genome
aggregation database, gnomAD  http://gnomad. broad-
institute. org/ ) H1 K 55 037 B K 450 % (minor allele fre-
quency, MAF) <0.01;@ #MEF P4 AR R e
M 5 577 1) 5 [ (1] X 4% 5 ; @ 38 33 Polyphen-2 | SIFT
Bl ) MutationTaster #0470 | 28 S5 X} 25 (1 D g
BHATBINE oA TR DI RER I

1.3.3  Sanger M FI9E S5 XK R KEIEH
LA 5 FE# AE R KRB H DNA FEA
AT R R JE W AF AE FBNL BE A (NM _
001406716. 1: c. 3463G > A, p. Aspl155Asn) ¥ %
AR, T BE SRR N BUR R AL R FBNL JEH c.
3463G > A TEZR R M T AT Sanger I3 S e 43
EHT. PCR S1¥AIH Primer 3. 0 PR IT,
Sy bR A RO BR A WA R JE 1) R 4

7 : AGGGTTGCAGGCACACTGATAC, JZ [i] J¥ %1 K .
AGATGAGGCCCCCACCTTTAAC, &5 1E 200 1) f
R X HE N v X122 58 A8 R A T P BRI

2 R

2.1 ERSWRIGEREKE ZEXZEHES RILE
AL 48 ] (Horp 3 13 B IR R 35 i, Hod B 29
B, 2 19 B, £tk 2 B . ZZFR B ¥y ko (b
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RGO TCIR RIS RS R R KNS WK 1, RS
ROPHIZIRAT B F G AR B R AR R AR, SEIER
5,53 %5  RGRKEEM D ZEHTREL AR T
2020 47 Hi2 Wi A« A HR P A B G HR BURR fl otk
WSr” , B TCIMI S B AR BB e . 59
HegE R AR -5.50 DS (RS R IEM S 0.4, /2
ik —0.75 DS BRAEIES - 1. 75 DC x 170° 4345, 5F IF
MR 0.5, A MR/ A IR 55 W BE 43 5 . 2. 23/
2. 54 mm, IR0 514 23. 35/23. 37 mm, XLHR AT i
e FLIE IR S ARG 2 OUHI bR A4 3587 [l 01 7 i
., S H IRE &% BE OCT ¥4 /5 1E %, UBM &
7 R AV TS S FLBELAE | s f AR S
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A JRIEF L 6 TS AL B 126 ZEMRIRAT1 A 5 C. 126 Z2MR UBM KRB D M6 ZEIREEBE OCT FRIGE F. 112 HAIR LA

AR A IR A5 BE 5 G H T 22 A7 R B 2 R Ay B i1 e

DAR F e R ER MK e & AR, R A S5 o7 I
I G, (T G5 AR 1%, D A A8 7% 5 | 4k Kk 1 75 DR
REBE VYRR N S51.5 8 FREEN M
AR R I PRAFAE L3R 1,

2.2 BERWNER REORHUTY TRRE 2 filH
H(IM .10 F1 TM.6) ML 4 DNA, i 2 2 Bl
BAE— LU R 11 189 MR 2 A1 (single
nucleotide polymorphism, SNP) . # g i 2% . 1< & A1
FERB G Wx FBN1 K A NM _001406716. 1 c.
3463G > A, p. Aspl155Asn ZR B8 . TER R MR
HIAIE B R T B K L8 IV .3 S48 % 54,
T HL A I B R BIR Y . FBNT [ c. 34636 >
A ZRAF[) Sanger WP 45K ULE 3, 7F gnomAD Hifr
T EZ A S ) MAF 4 0. 000 014, ExAC K4 J#

TR A BZ B A

2.3 EAINEETM  FBNI P 28 AR T
c.3463G > A J7H 3 463 [ TTIR G T A Fif, 5
BOFBNI E 11 1155 B X 0 9 K AR (Asp)
PR BERE (Asn) BT AC, L SIFT S04 B0,
FBN1 & 114 p. Aspl 155Asn 274848784340k 0. 00,
¢ Affect protein function” , PolyPhen-2 AR R
“Probably damaging” , 43k 0. 997 , MutationTaster
AT 122 58 728 A < “ Deleterious” , L[ U0 2 42
IRGAZ AT FBNT S AYDIRE, SIFT 34 Tt 45

R 4,
3 g

FBN1 K i 68 MM wF2H %, 29 235 kb, iE{iF

£1 BAERRES R B RTORR R
M me akik G OD/OS  OD/OS o HE/ PUEME . RN
Zf;:_ b S (;‘fogﬁs) ;j_jlﬁ‘if W il H”f‘l f;")g (T y’* SR B
(%) (%) (0D/08) (mmbg)  (mm) (em/kg)  EHE e
m.2 “Z/78 68 +/ + +/ + +/ + 58/20 24.00/24.49 NA/NA 173/80 0.98 - - -
1.3 %B/76 45 +/ + +/ + +/ + 56/21 24.42/23.61 NA/NA 170/70 1.01 - - -
m.5 H5/73 51 +/ + +/ + +/ + 18/20 24.01/24.11 NA/NA 169/72 0.98 - - -
m.7 H/70 52 +/ + +/ + +/ + 17/16 23.51/23.67 NA/NA 174/73 0.99 - - -
1.8 /68 58 +/ + +/ + +/ + 19/17 25.14/24.99 NA/NA 167/62 0.97 - - -
m.9 565 40 +/ + +/ + +/ + 14/13 27.04/27.58 NA/NA 171/70 0.98 - - -
.10 %H/62 46 +/ + +/ + +/ + 25/55 23.56/23.87 NA/NA 170/78 0.99 - - -
.12 5%/5 52 +/ + -/ - -/ - 16/15 25.82/26.51 2.08/2.57 182/70 1.00 - - -
.15 %/56 54 +/ + +/ + -/ - 28/21 22.96/22.84 2.41/2.87 174/90 0.95 - - -
m.2 Z/59 51 +/ + +/ + -/ - 18/27 24.01/23.93 2.60/2.34 173/80 0.96 - - -
m.3 H/57 52 +/ + +/ + -/ - 18/22 23.92/24.05 3.55/2.67 180/80 0.98 - - -
m.s /55 53 +/ + +/ + +/ - 20/15 23.99/24.08 NA/2.07 168/65 0.94 - - -
M. %H/53 47 +/ + +/ + -/ - 26/27 23.35/23.37 2.23/2.54 183/87 0.97 - - -
m.s /33 NA -/ - -/ - -/ - 13/14 26.96/27.09 3.18/3.27 188/77 1.03 - - -
V.3 516 NA -/ - -/ - -/ - 12/12 24.89/25.12 3.12/3.20 192/65 1.04 - - -
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This mutation is predicted to be PROBABLY DAMAGING with
a score of 0.997(sensitivity:0.41;specificity:0.98)

0.00 0.20 0.40 0.60 0.80 1.00

4 PolyPhen-2 4> #¥ill FBN1 & 2 ¢.3463G > A
RITITEAIRERI RN

FAYL AR 15q21. 17, FBNT JE K 45 1% 9 S £F 4
HH-1(FBNL) 2 R —FE H 3529 320 ku, H
2 871 A FEMR AL B i B AR S 8 1, FBNI
AR AN R A 2 ) R BNy, B
47 4~ Rz A= K A B (the epidermal growth factor-
like, EGF) Z5#43k .7 METER AL KT B 4558
25 AL I AT A TR A 25 A0 X e b A ST £
FBN1 2 [ 55 H At 13 2F 4 5% 43 79 4 5 AR L B 1k
FBN1 25 K il KR 5 (T de 45 0 5 T R 45 F 6+
AYEEAR RO 4 R b A 4 KRR e
FBN1 2 7O A B8 IR AU B b ¥
FIk SR R AAR ] BRI RER /Nt 1 2 B2 Ry, i
FBN1 K 548 5 IEL [ MFS %5505 2 % VI AH ¢
HATT &P 1 800 £ FBN1 LK 28715 5 MFS 2%
FHSE, T SCHEk " HRE 5 IEL M54 A9 FBN1 L8 %8
AL, AR5 R B FBNL L[ c. 3463G >
A (U5 T RE &% TEL 5 2 B0 5 A |

FBN1 J&[A ¢.3463G > A RAF K Milewicz et
al " IRIE , ZBFSTAE AU 3 B kIR ( thoracic aor-
tic aneurysms, TAA) i JC EL M HAth MFS AH AR AE
() A R AT L RN % B FBNT JE A c. 3463G >
A AR IR FBNT KL 2842 A B 5 L4l TAA
HH2E, Biggin et al [ %} FBNI £ [H A5 MFS %A
TR R 50 FBNT &R R4S /) S & A1 L, #E7

FBN1 71 4 B EL Jo0 I 58 9F A& KU
FAEE, 7E MFS [ EL 0150 1 B HE A
Ko e 22 2 o B FBNT KE R 9878 | 78 55 $2 Al
LA F TR EE PR A, SRR
LT ¢.3463G > A 27 MFS JE I C EL 23,
Comeglio et al " il 1 %F 508 4] MFS 2 MFS #H 55
I () R EAT FBNT SRR, 1 YR BHAf T FBNT
K c. 3463G > A AT 5 EL FH K, Aragon-Martin
et al "IN N TE EL S FBN1 K 28 48 Rk
65% , [AlIH B F c.3463G > A 5 EL #156, {H ik
2 PR BIARAE U G F EL BE RE R BIRIR
FAVGERL

ZAFE TN A TEL 8 2 (M5B H g £
R L, RRBFE LB RIGER N 51.5 %,
I PR Y =2 DGR A S5 57 It 1) i 7, (o
Gk, JE0 5 O P 5 BSR4 s . R0 AR
4 T I S (o FH R HIR R 24 40 ko J e D)
ARBEARAR A, B A1 1, AR AR S5 47 B mir it i
R 2 BE IR R 2 R & AR A
NG FR BB R I R A S A7 0 1) T 3 I A s il
HI BRI, KR IEL B K 2 FITCiRE
FEMRBLGL (1.8, 1V.3) ¥##E4 FBN1 B[ . 3463G
>A %A, .8, V.3 TGRSR Al fig S H AR KR &
I A AR G

FBN1 J:[H c.3463G > A 2878 S5 28 B4 i1
55 3 463 (kiR G Bz A, fliZehS FBN1 &
H EGF FEE52E 54538 ( cbEGF) ) 1 155 v %151
HRTER) Asp B PE Asn FTHAL, cbEGF #B LA &
PRSFE) Asp FFAR , 3X %71 IE HL A Ca® " B F 255
FERFEE FrLL cbEGF & FBN1 M SEH -HEHZ
T AH ELAE FH 0 SR 2 AR 100 3 oo 50 o B T
4R R IZ 5848 %F FBNT 5 [ B ) BE B A 1 0
PERZIR . A WFSEAE 23 6] MFS B MFS AHC 1 E H
R I cbEGF H1(1) Asp #HAhZ LR T 24, ixX Le it
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Study on the genotype and clinical phenotype of

a family with isolated ectopia lentis
Wang Shujun, Ye Minjie, Fan Lingling, Liao Rongfeng
( Dept of Ophthalmology, The First Affiliated Hospital of Anhui Medical University, Hefer 230022)

Abstract Objective To identify possible associated genetic variants and characterise the clinical presentation of
isolated ectopia lentis (IEL). Methods Forty — eight members with 5 generations of an IEL family were enrolled
in this study. Peripheral blood samples of all members were collected, and clinical manifestations were observed
through physical examination and routine ophthalmological examination. Whole-exome sequencing ( WES) was per-
formed for two patients to identify disease-causing variants. The target variants were verified by Sanger sequencing
in family members and 200 normal controls. Then, candidate variants were verified using Sanger sequencing in
family members and 200 healthy controls. SIFT, PolyPhen and MutationTester were used to predict the protein
function. Results A total of 13 IEL patients in this family which inherited in an autosomal dominant pattern. The
mean age at disease onset was 51.5 years. The main clinical phenotype of this ICE was characterised by ectopia
lentis which anterior inclinated to the anterior chamber. As the anterior chamber became shallow, and the angle of

the chamber became narrow, and eventually resulted in the secondary glaucoma. A heterozygous missense variant
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ETARABEBEREFANASTEREEZEERIRNZMER

I E RN LIPS iR S S

HE B8 ET AR T RSN EENEL SRR
DURVR B 2510, AT A% IR B RIS i R 2 s
HIGRE SR I BS R YR . ik B IES #%
b ARG O B (R E AT 0] 5 I A, R SPSS
20. 0 JRAEIEATHE IR A3 AT, B3R FIAG B L AT 58 T 24 i
TEHEGORER AR BC A | AN IRl AR 50 4 18] e A8 Ak 3
I E I X3 06 A S0 K T o = 0. 05 5 3B R 25 95 R A e it
SRS A AT EZ N E Logistic BIFMT, &8 45
B ARES R EHREFHEE RN (X =62.184,P <
0.05) AU & B A ZFEALIF A3 (X° =64.049, P <0.05) ¥ 77
TEZESE . BN R LR, G50 R B IR AR TR F 4
(BMI) 7EPES] WA LA R 32 DABRSE R 3 34 38
B EZ TS (DDS) AR R L 2 R A SR X (P <
0.05) At B SRR BMI 7EPES] AR IS R S WIR B |
WOlb SCARRRBE WA BRI BRI | LR 3T i
R R 22 RA T L (P <0.05) SR R A1 22
SAGIFRE XN ERNNEBIA BN EZHNEZAIT Logistic
EEA TR 25 R W oR, SCL R B DA SR N £ 18
1 \DDS ZHEH 4 ~ 6 SM LI R FRARBL BMIL (40 37 52
W (P <0.05) IR ALR IR B E E TR BMI 1)
MSEFEMIPER (P <0.05) , iP5 | BRIl 2 f B 2 75 2R
BMI ISl B (P <0.05), &1 =RAMHEE
BEFRRIUA TR, 758 6106 P o R A R, o HE

2024 — 02 - 06 Hlk

HETH . ERARPAES (A5 .82260657) ; NZ i IR X AR
Bl 4 (45 2023MS08005 ) 5 4 52l 11 4 X TL A= 1t J3
BHEHRITE (4% :202201375)

PR AL ARJL B TR 2B AL AP, FF I 063210
2 NS B B K 3k BE A e N 3k T AR 2 B, sk

014040
WS DURTIR AN REERS #emh * 258 =F), e IR
162650

TEHF A s, 0, e
AR, B W L BT, SHAEAE R, E-mail : fm

_feng@ sina. com

220 A I, EZERK AR

TEREE S E R AR R, 5] S a5 %
BH SR R EAT 2T B

KR SN B IR RO IR E BB 2 R
Wi PR 2%

FESES RS52;R 153
XHRARERS A X EHS 1000 - 1492(2024 )05 — 0903 - 07
doi: 10. 19405/j. enki. issn1000 — 1492.2024. 05. 026

Jiti 45 %% ( pulmonary tuberculosis , PTB) & f& 3 A
KL I8 PR Y PR, R A Rk
BERRIR 22— 2 v il 8 A s 4 R L 4
BRI LTHEHT, 2019 4F, A5 AR
DX A A 49. 86 1il/10 T ST (5
R L 231 e Rl s T %' D U N = B (S S T
I P 15 T AR SR TR

M52 B IR X AL B A b AT | 85 28 R TE R
o SCAE A N 2R L KA [R] 1 DX ) 55 7t i AL
TR Rl G A B 25 7 T ER A AR R 22 57, i ML IX AR 1
SCALEA SR B A KSR AE S SR — R 5
A R I OC 18 VAL G, A0 e LA T A
2 K s MEFRA R R g O A s s R
MR BRI GE ) SE IR I e SR 1Y &
W KR RTINS # 5 R BRI A TE
DIRAOG, 42T T4 s 8 1Y B AR AR 3 7
XTI IT AR BOR 2O %E,

1 #B5EFEE

L1 fRBIER Bs BORDR IR T REALAhIBON Sl
M IX AR R ARG AR AT R
G, i G — I IR A N 50 TR 46 2T
BRI STl MR R A | B i S B ) R SE b 0] 45 o
AR BRI, A TCIR G HEAT XU

in the fibrillin gene-1 (FBN1) gene (c.3463G > A) was identified by WES, which was present in all patients but
was absent in 200 healthy controls. SIFT, PolyPhen and MutationTester predicted that the variant affected protein

function. Conclusion

This IEL family is characterized by secondary glaucoma as the first symptom which is

caused by ectopia lens with inclination. The c.3463G > A of FBNI gene may be the pathogenic mutation leading to

IEL in this family.
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