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[FZE] B RGBS ARk R AR (FVA) — R R IG KRR AE K FARIR R & 1 (TTR) Je A
RANES . FHik RERXRZMEEVFR T, /58 2005 4F 5 H % 2019 4F 3 H F 500 B RF K24 8 B B sk 12
FIUIG FVA — R 7 20 24 R R85 I R GE AL, G — Mg ol IR B Mk 2 . o 5 ] 9 IR S5 178k
AR PIEIA AR A A B 5 ACRFEAT RIS L Y 5, AR S 1AM 6 A H I B IE L)) (BCVA) (IR & |
ARATT RIRIKEI ., HBUZK R 20 & 501 HMNE # ki 45 4 ml FE42E DNA | 6 UE 3 58 F AR 45 A f 17 36
PRI, o e B4 A% S A7 A 3R AT A 45 S8 IE 8 7E I 0T A 32 4G 1Y) Sanger T Y B0 0E . R A ACMG $5 73 X & 2E
B8 S GG AT BURE . R S HI 9 IRBE RN 6 IR BCVA 2y 0.1~0.2,3 IR A E45/50 cm; -3
Ry (15.18+1. 32) mmHg( 1 mmHg=0. 133 kPa) ;9 HR 3¢ 55 (A 2RI ;9 BR AR IR 5 R IRE B 6 2 ke
FURBURL N & o AR B B R U EI R A e WSR2 Y i SEoh JE M AR AR M. RJS 1) ,8 iR BCVA 24 0.8, 1 RN
0.6;RJ5 6 6H BCVA Jy 0.8,2 il 0.6, 1 B NI RJg 1 J8 A 6 4~ A -3 R e 43 51 o (15.32+
2.11)mmHg F1(16. 13x1.25) mmHg, BE AWM EIAR G 3~ 14 45,8 BB &AL 4k & P75 6 HR . 15 6 30 R R K%
BLGH 2 ) 4 IRAG A ANELA, Ho4x 13 f41] 26 IR BCVA 34 0.8~ 1.0, MR KA (15. 52+ 1. 15) mmHg, IR 75 J
MRJIE A A A UL 55 o 20 44 K AR IR SR BRI A I & 3 15 9 32 K 4 TTR SE ke Az 24 4 5848 (p. Gly103Arg) o R 4f
ACMG 187 , %48 5175 7y PS1+PM2+PP3 T GEEURMEAS 7. &8 FVA R BB B R4k L HE
JCHR B R o TTR H: R 2% 45 5272 (p. Glyl03Arg) W BB JE 1% FVA KR WAL T8
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[ Abstract] Objective To analyze the clinical characteristics and transthyretin ( TTR) gene mutation of a
family with familial vitreous amyloidosis (FVA). Methods A pedigree investigation was performed. The clinical
data of 20 family members of a Han family with FVA treated in the Affiliated Hospital of Guizhou Medical University
from May 2005 to March 2019 were collected, including demographic data and ophthalmic examination results. Nine
eyes of five patients underwent vitrectomy successively,and vitreous samples collected during operation were sent for
pathological examination by Congo red staining. The best corrected visual acuity (BCVA) and intraocular pressure
(IOP) were measured,and the anterior segment as well as fundus was observed under the slit lamp microscope at 1
week and 6 months after surgery. Peripheral venous blood (4 ml) was collected from 20 members in this family and
DNA was extracted. The next-generation sequencing technology was used for gene detection of proband, and Sanger
sequencing was performed in 20 family members including the proband. The pathogenicity of the mutation sites was
analyzed according to ACMG guidelines. This study adhered to the Declaration of Helsinki. The study protocol was
approved by an Ethics Committee of Affiliated Hospital of Guizhou Medical University ( No.2019-296). Written
informed consent was obtained from each subject. Results The preoperative BCVA of the nine eyes (5 patients)
remained 0. 1 to 0.2 in 6 eyes,and counting fingers to 50 ¢cm in 3 eyes,and the mean value of preoperative I0P was
(15.18+1.32) mmHg (1 mmHg=0. 133 kPa) . Cotton-wool like opacity in the vitreous and white pedal disc punctate

granule on the posterior lens capsule were seen in the 9 eyes under the slit lamp microscope. Vitreous specimens of
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patients were Congo red stain positive. The BCVA remained 0. 8 in 8 eyes and 0. 6 in 1 eye at 1 week after vitrectomy,
and remained 0. 8 in 6 eyes,0.6 in 2 eyes and light perception in 1 eye at 6 months after surgery. Mean values of
postoperative IOP were (15.32+2.11) mmHg and (16.13+1.25) mmHg at 1 week and 6 months after surgery,
respectively. Secondary glaucoma occurred in 8 eyes at 3 to 14 years postoperatively. Mean BCVA of the 13 phenotypic
normal family members (26 eyes) remained 0. 8 to 1. 0,and the mean value of IOP was (15.52+1.15) mmHg, and
abnormalities were not found in anterior segment or fundus. Additionally, two members (4 eyes) failed to take
examinations. Genetic testing revealed heterozygous mutation in p. Glyl03Arg of TTR gene in 15 family members.
According to ACMG guidelines, the variation score was PS1 + PM2 + PP3, and it was likely pathogenic.
Conclusions The secondary glaucoma is of relatively high incidence in patients with FVA after vitrectomy. The
heterozygous mutation of TTR gene (p. Glyl03Arg) might be the variation site of the family with vitreous amyloidosis.
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KAy, oK 2B AT 538 ( H A Topeon 23 W] ) #1 90 D
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1.2.2 JEPIAGI S A8 S | Bom vE e i IO K
£ 20 44 Ji 514 A Dk 42 0 4 ml, SR A QTAamp DNA
Mini {75 & ( 7 Qiagen 24 F] ) 4% B i W GG IE# 42
i b4 RS P ZH DNA, A4 U8 B 50K = 3 g /Y DNA
FHF SCPE i % o e 350~450 bp ) DNA J Be 4 &
KPS DNA J Betlg @t DNA 0%, SR ] GenCap
R &, o DR A R R e ok 5 IR RE 5 A SR Y
661 MILP , A YR AR IC AR PR B ] T A2 S i A
AAAEEE XA R F. ¥ 1 png DNA CE 5 BL
Z2 PR (AL 5030 v Rk DR R B 4y A R 22 D) AR
ZARC M EREHRE A L R ] ABI-2720 PCR ¥ ( 3¢ [E 28 3K
KAHE]) AT PCR BN o S 4544 :95 “CAZ 1 7 min,
65 CiE K 2 min, JIIA 23 pl i E 65 C ) HY 2%
W, 65 C A28 22h, i 500wl 1 % 45 & 2 vh i A
50 pl MyOne G2k, DEME 3 W, E BT 80 l 1 5455 %%
B, A 64 Wl 2 B4 S Z R B2 SCIR G W 5%
¥ 2= & A 80 wl MyOne 2k 1918048 H, ie #6120 1 h,
R HT WB1 22 v 28 I U B % Bk 15 min, WB3 2% #h i
65 CYEMHL 3 U, B 1S min, SR U M 22 vh 0K 25 &
() DNA VeI T 2R o UEBERY DNA #47 PCR [ WY, 2
ZF.98 °C M AF P 30s;98 °C A8 Pk 255,65 C 1B k
305,72 °C 4 fiff 30 s, L FEAT 1S A F 55 72 C & Af
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0 PP ASCHE AT XS o D 7 o D e 00 504k 2 ik 5 % A
k3, R BWA # {4 (http://bio-bwa. sourceforge.
net/ ) B i 98 5 ) 7 41 L 2 NCBT $dls 22 A 263 9 41
% 5 B, % H GATK % {f ( https://software.
broadinstitute. org/gatk/) 43 #7 15 H B ¥ H R L
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(single nucleotide variation, SNV ) Fl 4 A Bt J¢ 58 4%
(inserts and deletions, INDEL) [ #H 3¢ 8. # 1
ANNOVAR #X 4 ( http://annovar. openbioinformatics.

org/en/latest/ ) X} ff 4 B9 SNV #1 INDEL ge47 73 B, I
W 1B B P R AN T 0,05 IR AZ AL R . SR
SIFT .PolyPhen-2 REVEL A: 415 B 2% & [ T fig 10 1 4%
A R AT 28 S AV 1 00 M T DR < M 0 285 0 A
15 36 15 2] 9 1 328 A2 S 437 5 >R ] PCR ORI Sanger ] /7 56
iE . KM Primer 3. 0 fEZR % {4 (http :// primer3. ut. ee/)
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98°C?ﬁﬁr]‘$2m1n98°cﬁrf$30565°(] Bk 30s,72 C
FEfH 30 s B 30 Y, PCR ¥ £ 4d Sanger I J77 JF 1
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I3HT o RFEIEE B H A 521K 3% JEAT Sanger I 5 B HIE

K ACMG 45 1 X A BB A2 57 (67 s 2R 4T BUW 1k 70 #r

2 H#R

2.1 % FVA A Ik REFAE
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HALEE S ] f E A 1S R KR B, G P 5 R AR
20, M E 3 L, LA R B L B 2,
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i ¥ B 08 | B K AR A AT O R SR AL VR S
BB H RN 32~43 % 0 1S BIR BRI H ,
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FEY RCRBURL I (P 2) , BB MK 1 8 220K e, TR
AW, RJg 1 H,8 R BCVA 5 0.8,1 R4 0.6,
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Figure 1 Pedigree diagram of FVA [ :healthy male; O ;healthy female ; ll : male patient; @ :female patient;[[]: male carrier of the gene variation site;

©:female carrier of the gene variation site;/ : deceased; 7 :the proband; A :subject
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SRR A A R AURPURL G B3 M9 WEEYIEARE 6
ERERAE UNBEBAERREM AR MBS IARE B4 WS

ERIFBEYIBIARE 7 &£ OCT MW [ 4 2 45 44 o UL B . 5%
BS5 W7 EMFEBERFARFEFERE (NI x200, 15 R =
200 pwm) B RS AORE A MR 2T 6 5 B S B, B AT TR
Figure 2 Slit lamp microscopy image microscopy of the affected eye
of M5 before operation Mild posterior subcapsular cataract behind the
lens with white pedal disc punctate particles attachment was observed
Figure 3 Fundus image of I 9 at six years after vitrectomy
Scattered residual amyloid opacity of the vitreous body attached to the
retina Figure 4 OCT image of III5 at seven years after vitrectomy
No obvious abnormality was found in the retina Figure 5
Histopathological examination of vitreous specimen of II 7 ( Congo

red X200, bar=200 um) Positive staining result with red diffuse staining
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Figure 6  Static perimetry result of I 14 at three years after

vitrectomy Quadrantal visual field defect was indicated Figure 7
Fundus image of patient III5 at ten years after vitrectomy The optic

disc with clear boundary was pale in color

2.2 % FVA FZ ARG A B0 v #r
SEPI P KBS B A K 10 44 R R AR Y &
A TTR JE P 2 A 378 B0 5S 3 540 75 307 A% F
M2 S W0 AR S M s e (c. 307G>C) , S 3O 4w il 1)
B 103 i H MR HAEAMRESNE AR
(p- Glyl03Arg) ;5 44 A &0 ¢ 2 A AR A I 31 TTR K&
AR (K 8) ., Hifis ACMG 451 , HGMD %45 E C A

AL R B PERGE , PEA PSS AE IE BRI
KR PSS, VR PM2 A W) 45 B 2 28 1 ) BE 0 4K
{4 SIFT .PolyPhen_2 REVEL ¥ 1 il 4 & 75 5%, 1F R
PP3, R %78 5 D43y PS1+PM2+PP3 Al GE 0
PEAR S o TEARIE R AR SR RN oh A AR RS o

\/\N MA/\M /\M/W\ o

l§l8 TTR EH ¢.307G >C RT U FF ARAERL B W AR
i 3K TR R AL
Figure 8 Sequencing of mutation c.307G > C in TTR gene

A :Mutant type B:Wild type The arrow showed the mutation site
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LI R T B R U EL R T I R E T ORIR KR
EH10.5% , W BAL FAT B BRI B FREBEEW
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BRI EIARJG 3~ 14 4R 85 % A 4k R ME75 6 IR 5 L Ah, 5
T T AMBE AT B R ) B0 AR By 1R % 2B 4k & PE 75 O
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