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Abstract

¢ AIM: To identify the pathogenic gene in a family with
primary open angle glaucoma (POAG) from Nantong,
Jiang Province, and to analyze its clinical phenotype and
pathogenic mechanism.

e METHOD. A POAG pedigree was reviewed and recruited
from January 2020 to December 2020, which spans 5
generations, with 33 people in total. A total of 13 family
members were enrolled in our study, of whom 4
members were diagnosed with POAG, 1 with ocular
hypertension ( OHT), and the other 8 members were
unaffected. Detailed medical history was collected and a
comprehensive ophthalmic examination was performed.
High throughput sequencing was used to screen for
possible pathogenic gene, and Sanger sequencing was
used to verify candidate pathogenic gene.

¢ RESULT: All patients in this family were found to have
elevated intraocular pressure (IOP) and diagnosed with
glaucoma at a young age, requiring surgical treatments to
control the IOP. The highest IOP of proband was up to
55mmHg. A heterozygous mutation ( c. 1197C > A,
p.Phe399Leu) of LTBP2 gene was found in the proband
genome by whole exon sequencing ( WES ). Sanger
sequencing verified that the mutation was not isolated
from the family disease.

¢ CONCLUSION: LTBP2 (¢.1197C>A) mutation was not
the pathogenic gene of POAG in this family. However, the
pathogenic potential of LTBP2 gene in POAG cases is
worth studying.
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A A EREOCI R Z RO R I E) 1118 N SRR
FFF AU F YEHR (primary open angle glaucoma, POAG) J2&
WL TTOCHRSE R, 2 4 P A 7 LRI B 9 24 (74% ) , 7T
SRR B E R RO AR S A o R
WL FTAER T T OGR4 5 A Bl S AN A
BRI T . POAG KSR g | F 3 7303 3
W AR AR, 1 ) AR e S B ) Rl AL B 5 R il 12
WP AR = b e dl], AR R IR | A ISR BE
PHPE S S ACHHEZR R JE POAG RGN E™ | MR
R RECIREREEN RN R Z — R RER, 5
TR EH BA —ZORIE RN AR T8 58 A, &R
N TEIR AR B T 9.4 £57 . U POAG B M K
GEARAV A, i B B S sl vy e f AR, X 7 DGR Ay
SR ANEY T A T S, AT R, 3 T i X VL
A T —4~ POAG FRIKBEAT e ARG , 365 06 16 307 5t
LTBP2 R 1E POAG BUWAE BT T 5k Khie
1 X &MTTE
1.1 345 F2020-01/12 ZEIG R TAE b [ BOFH 5T —
AMTIREFE TN POAG KA (K 1) 1885 5 /L3 26
2, B EAMAE 13 4, th il oz M B B IR OB IR
LRI A 2 58 K R T RIS . POAG
HIIZITBRE A - (1) B B b5 A T ik, BAT TR AP UL (2)
Wﬁﬁ*i&h*ﬁﬁﬁﬁﬂéﬂ%é§>22mmHg; (3) Bz .
PRI A8 2 5 C AR R AE P B HEBR 2k A1 75 JEHR 5 sl
R T 5 212 W7y &1 R JEE (ocular hypertension, OHT) ,
ASBIR GG W 7R A ) A8 B A R B
R ) B IO, A5 o FRe B 48 3 2 51 s A At
i 25 E5 S S R R
127% XS 5FHEIMTEmMIRPHE &, o 2
AT MR HRJREA A LB A A L A ERAG A DAl
T 87 )2+ 4 (optical coherence tomography, OCT ) Fil f JIi
JRJE,

LA K 73 A R EE AT 2 55 K R LR i Ah
HK TR IO R 2H DNA X 2 8075 D' IR AR G B 55 4
PEATRE I AR, HEBR C 40 R BOm HE R A2, MR
KA R eI 7 24 2362 i 51 5L 2H DNA 47 4241
T RS o O/ i A G I 3 E B S /A sy I <o DS 7
JEA/NT 200X, 2 75 AR T 99.7% , HE BRI 5T & I ¥ 4%
P& )5, M 8088 1 Burrows — Wheeler Aligner (BWA) A
(http ://bio—bwa. sourceforge. net/ ) 5 hgl9 # 17 Hb *F, i
F GATK 71 SOAPSNP B A H 5 dla A 5 Y Indel 22 57
MR BRZ A 1E (SNPs ) |, il il CCDS | A &3 H 240 B4
Ji2 (NCBI) , dbSNP ( http://www.ncbi.nlm. nih. gov/projects/
SNP/) . ESP6500 ( https://esp. gs. washington. edu/dru ) |
1000Genome ( ftp://ftp. 1000genomes. ebi. ac. uk/vol1/ftp ) |
ExAC_ALL (http ://exac.broadinstitute.org/ ) Fl & H J5i DI HE
T 4% 1F 43,55 Ployphen_2 ( http://genetics. bwh. harvard.
edu/pph2/) | Mutation Taster ( http://www. mutationtaster.
org/) GERP++ (https://www.Biostars.org/p/207518/ ) and
SIFT (http.//sift.bii.a—star.edu.sg/) X} SNP il Indel # 17
ek, 2o ad 78 524 B, 9K 5 A48 $0 4 % ((1000Genome
ESP6500 . ExAC ALL) HERR fe /N5 A0 3 R ( MAF ) KT
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Ik, KIIZIEH 5 POAGC K RIFAI3 8, WK 3, 7
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Fa S8 A S0, TR 45 K R 6 L A R 0 A 0 2 R v
VBN LTBPs ZJR Y M5 22 — , LTBP2 ( OMIM 231300) & —
AEA 36 MAMNE T RIEER b — DA 1821 A&k
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#&1 POAG REM RIGEKIFIE
I A - KW RIER T R e IR R PRBELL PR S .

B (%) W (%) (Fi/E) (Ai/F,mmHg)  (Fi/%,mmHg)  (Fi/k)  (fi/K)
m-2 65 M POAG 58 NLP/0.6 28/18 50+/50+ 0.9/0.9  JUESHMHE  RZG+FAR
m-3 61 M POAG 27 NLP/0.8 Tn/13 40+/40+ 0.9/0.9  JUHEHH  RZ+TFAR
-6 63 F * - 1.0/0.8 13/13 - I B -
m-7 59 M * - 0.5/0.6 18/19 - EH - -
V-2 37 M OHT 27 0.08/0.05 30/41 45+/45+ 0.6/0.6  #% 5 AR 24
V-4 35 F POAG 27 0.3/0.15 17/40 55/55 0.8/0.8  FEEE  HRZ+FAR
V-5 32 M POAG 30 0.8/0.5 23/25 40+/40+ 0.6/0.6  FEEHR Ak 24
V-7 36 F * - 0.8/1.0 19/16 - B - -
V-1 9 M * - 1.2/1.0 15/15 - IEH - -
V-2 14 M * - 0.8/0.2 21/21 - IEH - -
V-3 8 F * - 1.2/1.2 22/19 - EH - -
V-4 9 M * - 0.8/0.8 19/19 - IEH - -
V-5 8 F * - 1.0/0.8 16/15 - B - -

xR2 2NEFNFER
FEH P RS A TSR T AR L BER AL RANTE iR/ A
LTBP2 chr14:75019092 NM_000428 exon6 c.1197C>A p-F399L - B RAR
TSPANI15 chr10:71266676 NM_012339 exon8 c.827G>A p.G276D 0.000599 AE AR
LAG3 chrl2 6884589 NM_002286 exon5 ¢.932G>C p.G311A 0.000399 MG RAE
TAS2RS chr12:10959252 NM_023918 Exonl ¢.328A>G p.K110E 0.000399 b/ R
PRBI chr12:11546813 NM_001367912 Exon3 ¢.199C>A p.Q67K 0.002596 AE AR
PRB2 chr12.11546813 NM_006248 Exon3 ¢.199C>A p-Q67K 0.002596 T oRAR
UPF3A chr13:115051988 NM_080687 Exon4 ¢.422-6G>A Splicing 0.001198 b/ R
MYOIG chr7:45011343 NM_033054 Exon7 c.775A>T p.M259L 0.000399 B RA
POM121 chr7.72413138 NM_001257190 Exonl4 c.1811C>T p.A604V - B RAR
TRIM50 chr7.72738413 NM_178125 Exon2 ¢.373G>A p. V1251 - ARERA
HAUS6 chr9 ;19058048 NM_001270890 Exonl6 ¢.2612C>T p.S871F 0.000998 WA R
RPS6 chr9:19378520 NM_001010 Exon4 ¢.350-8C>G Splicing 0.005192 AE AR
FOCAD ¢hr9:20933030 NM_017794 Exon30 ¢.3335A>C p.E1112A 0.008786 ARERA
C9orf24 chr9.34385718 NM_032596 Exon2 ¢.197G>A p.C66Y - RERAE
CCL21 chr9 ;34709560 NM_002989 Exon3 ¢.308G>A p.C103Y - RERE
FAM166B chr9:35563021 NM_001287239 Exon3 ¢.343G>A p.E115K 0.000399 T G
DAPK1 ¢chr9:90262220 NM_004938 Exonl4 ¢.1231G>A p.G4118 - RERE
C9orf47 chr9:91606475 NM_001001938 Exon2 ¢.337G>A p.G113R - B RA

xR3 RERREBHRTER
B W (2) PE RIRIE L LR A BE R PE RIFTEL LR A
m-2 65 M POAG JoAE & V-7 36 F * ToAE 5+
m-3 61 M POAG AT V-1 9 M ES TR
-6 63 F * oA 5 V-2 14 M * TS
m-7 59 M * T 78 V-3 8 F ES TR
V-2 37 M OHT TS V-4 9 M * TR
V-4 35 F POAG FBA 5 V-5 8 F * TS
V-5 32 M POAG TR

X IR BA A5 X fi15 LTBP B A 45 3 2L 3 3G 7™ ST WETE TGF-B 1Y i A7 FILTG i D fig . g itk fHIf

TGF-B LI TER AW I AP TE T3 4 R £ 2 10 T 2T 4
TGF-B WTEHE 1, JF 5 m TGF-B
HIEYES  LTBPs (& AR SFA AR | LTBP2 JEME—A
5 TGF-Bs X W Z AW A | R, LTBP2 HA M

o, T LTBPs W LL4s &

WA HER LTBP2 5 TGF-B WARSHN M T AN . LTBP2
TEYEH IR FOREE 2 A0l O U B LSS | 76 AL 45 /N
IR R A LE P 9 & R IR 4 4 b L 2 3k T B K 3
B P AR IR PR DU AT o ik /b 1
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B 3 Sanger MF4ZR,

TR AT 2 Y DT 2 25 L A 25 A 5 1T (] 422 52 1 TGF -8
IR AL RIS, LTBP2 AE S —FHE BT AR 11, 34 7T LASE 0
M AR IR A (‘extracellular matrix protein, ECM) I 45
U A TR LTBP2 2878 BATE Y POAG #8445 1 A
LA R I ECM S5 F 9 B e 3R i /NG ) ECM
BB 23 52 We By K U GE E, i 5 R IR e T . Suri
AUBETE g WY LTBP2 3 (X (1) vt 23 52 i) TGF -3 il
BMP {553 %, I8 23520 ECM g A% 3 [R 114 2% 325 A 41 i
T,

2009 4, LTBP2 H& K B UCAE L FE 4 H N v 9l ify s
IR K& Ve K F G IR (primary congenital glaucoma,
PCG) MEURIEI " S T LTBP2 $£H 7 # YGHR h 30w
RYEIRRF ST I A, S, LTBP2 & R el 7e O BN 30
WWATEREN ENEE LA B35 B b R 229 5 PCG 1Y
RIRAET VS A N IR B ARSI PCG ANk AR —
ANEEIN SRTHT LTBP2 578 5156 PCG K BB DI AL ] i AN
Wt ., AR, fE—TXE CYP1B1 BATERYHLE PCG iR
LTBP2 FE[A fifi 5 (W52 P th , LTBP2 FEPR I A2 DU A
PCG BRI LTBP2 Fe R X 4k & V7 SEHR, W/
BROFROR AN (50) B A R A S 6 B/ AP DG IR AN
Weill-Marchesani 254 fiF 3 7925ty H. A7 805 o412 , X 2L
Y 1 L g R B Mt AL i B e IS AR TR XS A F
FFEZR MO RAE SRR S BRI, ZK R

(L A TE BB R N R AE AR D5 P R B e
168cm, WAFE LM% B B & 150em, X 5 Weill - Marchesani
LRGME 3 BILEAR S U A E IR A, TEXIZ R MG
Gl R it % 7 =X K LTBP2 3 RAE F ik — 2 8 5% 4y
MmN E TIZF R K T OCIRI AT BE . LTBP2 &

H7E PACG ,PEX K& POAG " EURAEH MBI R A FAT]
N LTBP2 JERAR ML TR RS> K6 T LA LTBP2 1E
H /b4 R A HE G IR (juvenile open angle glaucoma,
JOAG) ™ J & PRI ff B OB AR 3D AU 50 rp i sk A%
1, POAG 1 PEX AN Wy Btk it 4% M i . 38 3k XF
90 M| T 1% POAG il PEX % DNA #4T LTBP2 4+
MR, 7E 5 B POAG H3EF1 2 1) PEX H % i 5L 1 20 P i
W T LTBP2 2875 . H 1 ] POAG B MU R FE A b
UESET LTBP2(p. Argd95GlIn) 2878 , Wb AT 4 A2 3 FAH AL HE
AT AT T OGIR B R AR RE Y Ik, LTBP2
FEHTE POAG H B B0 76 FH A 2 56 3E, SR M, 78 AR 5%
Hr, LTBP2 (c.1197C>A,p.Phe399Leu) {3/ 5 iF 52 A &%
POAG ZZ W 1 850 JE . 4 i, 38 771 A g 5 A
LTBP2 275 7E POAG B4 B A B0 VR, A REHERR
TR (1R BT S 43 S 1 JE DR T — R R S

o DRRGE I 5 AR Sy st 1 P 9 s 1) 32 PRI W7 B 3 7 2
THIRER . VB —FhSEiE 3L R P R, 240 8
ZH M ¥ ( whole—exome sequencing , WES) R T AR
1) =S W, A R RS | R ORI R A 4
= Sanger R AT LA & IR S5 R A YR IR R A2 iR, A
T PEME S e M R BE IR A B 48 S5 SR, AR g 3
R — AN R N4 R G0, 40N i 1IN I s 7k
PRI 112 BT B BIF 8 R B R 28 M, EL 2 S B A 381 4 ik [A]
1% W FH), FELEMN T R B e A% )3 458 o
MRS R FE SR AL TR I AR ad R v, 75 B4
B AR NI PR S 4 2% SR I 22 5 2 A 2 B s A%
PEPIR 1 BORALE

POAG 1E R — Ff B35 8 WL A9 B0CE Mg, H R % R
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B RAE AT 26 345 75 DG HR SO A G 38 22 36 X e
RALNL L, POAG 1 BU 5 4 0F 5247 2 (B A5 8 QU
LTBP2 3 TE POAG HEF B LR RAT, XF POAG &
H LTBP2 LRI A AR 5C ECM 8 F 25 i 5[5 58 722 1Y) i
e, MR GHR A A L) HAT B B
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