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CONCLUSION

1. CYP1B1 mutation and correlation with clinical characteristics
in primary congenital glaucoma patients

19/86 patients had CYP1B1 mutations, in which 17 cases have
point mutations identificated by DNA sequencing and 2 cases have
deletion by MLPA. 10 new mutations were identified including 9
point mutations, p.Q86K, p.Q159X, p.Q164X, p.D218H, p.L191Sfs *
4, p.A133T, p.L27Q, p.D242N, p.G365E and 1 mutation deletion
whole exon 1-3 CYP1BI.

There is a correlation between clinical characteristics and
mutations: patients with an early onset 1.21 months, often bilateral
(94.4%). Patients with genetic mutations had a more severe stage
(46.8%) and had a higher rate of surgery than non-mutation group.

2. Detecting carrier of CYP1B1 mutation in patients’ family
members

5/26 parents of 15 patients carry CYP1B1 mutation including 3
fathers, 2 mothers. 1 in 3 siblings of a patient who has the disease
gene but has no clinical manifestations and 1 person who has just had
a mutation gene that manifests primary congenital glaucoma.

Genetic mutations occur in 4 family genealogies in which 2
families inherit point mutations, 2 genetic families mutate deletions.
11 families of patients with genetic mutations CYP1B1 did not detect
genetic disease status. In the pedigree of patients' families, there is a
genetic phenomenon of both mutations and SNPs.

FURTHER RESEARCH

There is a need to detect mutations in some other genes related
to primary congenital Glaucoma in patients to find the cause.
Detecting healthy people carrying disease genes in families with
primary congenital glaucoma to have genetic management and
counseling plans.
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p.D218H is a mutation that replaces Aspartate into Histidine at the
position of amino acid 218.

This is the starting position of the Alpha-helix structure (alpha
helix) of the CYP1BI1 protein. The family of G40 patients has 2
children. Parents of normal patients do not detect disease. The
patient's sister also has a 50% chance of carrying the gene, which
requires genetic testing. Patients need genetic counseling before
marriage.

There are 3 brothers in the G85 family of patients. Analysis of
CYPIB1 showed that two brothers in the family had a mutant
heterozygous p.E229K mutation that showed severe primary
glaucoma. The patient's sister did not carry mutated genes and
normal clinical manifestations.

The mother of the patient is a healthy person carrying p.E229K in
the heterozygous state of submerged diving for the child, not showing
the disease. The patient's father did not detect the mutation. Father, the
patient's mother did not detect any other mutations on this gene.

This genealogy does not follow the genetic rule Melden but as
other studies have demonstrated that the mutation p.E229K is capable
of causing disease when in a heterogeneous state or has a mutated
gene mutation that has not been understood. In this study, Patients
and sibling need genetic counseling before marriage.

CYPIB1 gene mutation: two patients carry the completely
deletion the exon 1-3 in homozygous state. Both patients showed
very severe disease, early surgery but failed results led to blindness in
both eyes, white opaque corneal scar affecting the aesthetic. Parents
need to make prenatal diagnosis when they intend to have more
children. Girls need genetic counseling at marriage. Patients need
genetic counseling before marriage.

G56 family has 3 brothers. The patient's father is a healthy
person who carries the disease gene in a heterosexual state for the
child, unable to obtain blood samples from the patient's mother who
is sent by the mother to work abroad. We predict that genetics also
occurs according to the same rules as the G02 patient's family, so it
also requires genetic counseling and prenatal diagnosis for families if
they want to have more children.

4.3.2. Non genetically pedigree

11 genomes without genetic mutations include patient families

GO08, G09, G11, G19, G20, G21, G24, G43, G44, G70 and G84.
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GIOI THIEU LUAN AN
1. Pit van dé

Glocom bam sinh nguyén phat la tinh trang tang nhén ap do su
phat trién bat thuong ctia ban phan trude nhan cdu. Bénh thuong xay
ra & hai mit va 1a mot trong nhitng nguyén nhan giy mu léa quan
trong & tré nho. Cac nghién ciru sinh hoc phan tir da dé cap dén cac gen
dot bién lién quan dén bénh 1y nay 1a CYP1B1, LTBP2, MYOC. Trong
do ty 18 dot bién ctua gen CYP1BI 14 cao nhét tir 10% dén 100% va duoc
khing dinh 13 mot trong cac nguyén nhan gy ra bénh glocém bam sinh.
Nhiing nghién ciru & muc do in vitro va in vivo da chi ra réng protein
CYPIBI dong vai tr6 quan trong nhét trong viéc hinh thanh cau triic va
duy tri chirc nang cia mét. Dot bién gen CYPIBI chu yéu 1a dot bién
diém nam rai rac trén toan b chidu dai gen; ti 1¢ phat hién dot bién
CYPIBI ciing mang tinh déc trung cho timg chung toc, ¢ chau A khoang
20%. Hang nim bénh vién Mét Trung uong tlep nhén khoang 20 ca bénh
nhan glocdm bam sinh nguyén phat mic méi. Ap dung chan doan nguoi
mang gen bénh va chan doan trudc sinh dé dua ra 11 khuyén di truyén
thich hop s& giam dugc ty 1¢ tré méc bénh trong cong dong va vé lau dai
s& tac dong tot toi sy phat trién kinh té, xa hoi. Xuat phat tir thuc tién nay,
¢ tai "Nghién ciru xdc dinh djt bién gen CYPIBI gdy bénh glocom
bém sinh nguyén phdt va phdt hién nguoi lanh mang gen bénh" dugc
thuc hién véi hai muc tiéu:

1. Xadc dinh dot bién gen CYP1BI va méi lién quan véi lim sang

trén bénh nhén glécém bam sinh nguyén phat.

2. Phat hién nguoi lanh mang gen bénh trén cdc thanh vién gia
dinh ¢6 quan hé huyét thong véi bénh nhan glécém bam sinh
nguyén phat.

2. Nhirng dong gép moi cia ludn an

- Day 1a nghién ctru dau tién va quy md kha 16n ¢ Viét Nam phéi
hop gitra 1am sang bénh nhén glocom bam sinh nguyén phat v6i sinh
hoc phan tir. Nghién ctru 12 budc chudn bi quan trong cho céc tiép can
diéu tri trong tuong lai.

- Luan an da dua ra ty 1€ dot bién gen CYP1B1 ¢ Viét Nam, phat
hién 10 dot bién méi trong do 9 dot bién diém va 1 dot bién x6a doan
16n. Két qua duoc cong bd qubc te va dugc chap nhéan ding.

-Nghién ctru ciing dwa ra mdi lién quan chat chd gitra mot sO dac
diém 1am sang véi dot bién gen CYP1BI ciing nhu ty 1& di truyén dot bién
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recessive disease and genetic disease has been reported in many
Middle Eastern families due to inbreeding.

The rate of genetic mutations encountered in 4/15 families
accounted for 26.7% similar to other studies in the world like the
study of Maria T. Garcia-Antén in Spain in 2017, this rate is 25%.
However, lower than Do Tan's research, 100% genetic discovery.

Mutation p.E229K: is a missense, heterozygous mutation. This
mutation was genetically detected in the patient's family G40 and
G85 codes. This mutation was first described by Michels-
Rautenstrauss in 2001 in patients with primary congenital glaucoma
in Germany and was found to be associated with the p.A443G
variant, but the pathogenicity of A443G has not been published.

The author identified a mutant p.E229K mutation that is a disease-
causing mutation. According to Mukesh Tanwar (2009) mutation
p.E229K is considered one of the 6 most common mutations (p.G61E,
p.P193L, p.Ter223, p.E229K, p. R368H and p.R390C). This mutation
was also reported by Ni Li as one of the common mutations in the white
community. p.E229K was identified in heterozygous state in two French
patients with primary congenital glaucoma, in 5 Indian patients.

Choudhary D. analyzed p.E229K mutation, location of 229 amino
acid in an important area, contributing to the three-dimensional
structure of the protein. This mutation occurs at the COOH terminal
of F-helix in the vicinity of the substrate. Replacing glutamic acid
with lysine amino acid leads to a change from a negatively charged
residue to a positive side-chain and this in turn affects local
distribution. This mutation disturbs an important termite bridge.

In wild type (WT), R-194 / E-229, R-194 / D-333 and D-333 / K-
512 form an ion interactive triangle, hold I-twist with F-twist and thread
S3.2. Due to this mutation, the interaction R-194 / E-229 is lost and is
capable of destabilizing other ion interactions in the protein.

A second report also identifies p.E229K as hypomorphic allele
(reduced image allen) and suggests that this mutation may act as a risk
allele, which may lead to the development of glaucoma with presence of
modified genes or environmental effects. This mutation has also been
found to reduce protein stability, p.E229K affecting substrate
metabolism.

P.D218H mutation: according to the silico analysis results
predicting the pathogenicity of CYP1B1 mutations, mutation D218H
is a new mutation of causing disease with a score of 1,000. Mutation
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pregnant was 60.0% higher than the rate of mutations of CYPIBI in
the group of patients whose mothers did not suffer. Pregnancy
disease was 18.8%, however the difference was not statistically
significant with p = 0.062 because the data were not large enough,
other studies have not concluded on this issue.

The relationship with the number of diseased eyes: To assess the
relationship between the number of diseased eyes and the mutation of
CYPI1BI, the analysis of the results in bilateral a close correlation.
The results are similar to those of other authors. The Wool Suh study
(2012) showed that the incidence of 2-eye disease in the group of 22
patients with CYP1B1 mutation was 81.8%, higher than that of the
63.9% non-mutant group of patients. However, the difference is not
statistically significant (p = 0.087).

Relationship with clinical characteristics and treatment: Compared
with other authors in the world as in the study of Xueli Chen (2013), the
degree of corneal turbidity in the group carries significantly greater gene
mutations. For the group without the gene mutation (p = 0.034),
however, there was no difference in mean intraocular pressure and
corneal diameter of 2 groups (p=0.064 and p = 0.986).

In the study of Orna Geyer (2011), the degree of severe stage
58% (10/17 patients) in the group with higher mutation than the non-
mutant group 11% (2/17 patients) ( p = 0.004). Wool Suh's study (2011)
found that in the group with CYP1B1 mutation, the incidence of severe
disease was higher (52.4%) compared to the group without the gene
mutation (43.9%), but this difference was not statistically significant.

The study in Lebanon (2016) also showed that there was no
difference in mean pre-operative intraocular pressure (35.2mmHg
and 35.6mmHg), average post-operative pressure (15.6mmHg and
14.8mmHg), level Concave disc (0.57 = 0.19 and 0.62 £ 0.3) between
the two groups with and without gene mutations (p> 0.05). Besides,
the severity (severe corneal opacity and buffalo eye convex) at the
time of detection of the group with mutations was 67% higher than
the group without mutations (p = 0.32).

4.3. CYP1B1 gene mutations in patients' family members

People with disease genes are carriers of heterozygous and
capable of transmitting disease genes to the next generation.
Detection of carriers is the basis of genetic counseling and prenatal
diagnosis. Primary congenital glaucoma is a common chromosomal

gen va phat hién cac thanh vién trong gia dinh mang gen bénh tir d6 co 101
khuyén di truyén thich hop cho bénh nhén va gia dinh.
3. B6 cuc ciia luan 4n

Luan 4n c¢6 121 trang, gdm Dat van dé (2 trang), 4 chuong:
Chuong 1: Téng quan (33 trang), Chwong 2: Ddi tugng va phuong
phap nghién ciru (12 trang), Chuong 3: Két qua nghién ctru (39 trang),
Chuong 4: Ban luan (31 trang), Két luan (2 trang), dong gop mai (1
trang), Hudng nghién ciru tiép (1 trang).

Ngoai ra con co: phﬁn tai liéu tham khao, phu luc, bang, biéu d6, hinh
anh minh hoa két qua. _

Chuong 1: TONG QUAN
1.1. Pai cwong bénh gléc6m bam sinh nguyén phat

Nam 1970, Shaffer va Weiss dinh nghia glocom bam sinh nguyén
phat 1a "glocom di truyén pho bién nhét ¢ tré em, di truyén lan trén
nhidm sic thé thuong, voi bat thuong dic biét vé goc 1a khong ¢6 hién
tuong i diém gin chan mbng mit tao goc tai ving bé va khong kém
nhitng bt thuong phét trién khac". Tang nhan ap 13 nguyén nhan giy
giac mac to, duc va chay nudc mit do ran mang Descemet. Glocom
bam sinh nguyén phét 1a bénh hiém gap. Hau hét xay ra & ca hai mat.
25% khai bénh Ic sinh, 60% tré duoc chan doan dudi 6 thang tudi va
80% xuat hién trong nam déu tién.

Qua nghién ctru phoi thai hoc va giai phau hoc goc tién phong
cho thdy co ché ting nhan 4p trong glocom bam sinh 14 do sy ton tai
mang Barkan ¢ lugi bé. Ngay nay, thuyet di truyen trong glocom bam
sinh nguyén phat ngay cang dugc dé cap dén nhiéu hon va sang t0 qua
cac nghién ctru. Nguoi ta cho rang cac gen CYPIBI1 dot bién s& lam
1i loan san xudt men, thay ddi phan ung hoa sinh ndi bao, tao nén bét
thudng céu tric mang ludi ving be, dan dén & tré thuy dich lam ting
nhin ap. Gen CYPIBI gdm 543 acid amin, ndm trén nhanh ngin
nhiém sic thé 2 tai vi tri 2p22.2 va bao gdm 3 exon, phin ma hoa gen
bat dAu tir exon thir 2 gdm 1629 cap base.

Chin doan bénh glocdm bim sinh nguyén phat
Chén dodn xdc dinh: khi bénh nhan ¢6 4 triéu chung tro lén
-Nhian 4p cao >25mmHg (nhin 4p ké Maklakov) hoic >22mmHg
(nhin ap ké Icare)
- Choi, chay nude mit, so anh sang
-Puodng kinh gidc mac to bat thuong >12mm



- Giac mac phu, mo duc
- Tién phong sau, goc tién phong c6 to chirc bat thuong
- Tén hai 16m teo dia thi trong bénh glocom
Chan dodn phan biét theo so do Ourgaud:
Ba yéu t6 chinh cua glocom bam sinh 1a:

& ) B vong A 1a nhan ap cao
e - vong B la duong kinh giadc mac ting
5 Wy vong C 1a phu mo duc gidc mac
=7

Co 7 kha nang xdy ra: Khu vuc 1: hoi tu du 3 yéu tb chinh (A,
B,C) 1a glocom bam sinh nguyen phat dién hinh. Khu vyc 2: nhén ap
cao kém theo duong kinh glac mac tang glocom bam sinh nguyén phat
khong mo duc gidc mac can phan biét v6i bénh giac mac to. Khu vue
3: nhén ap tang kém theo duc gidc mac glocom ¢ tre 1on tudi va nguoi
tré, can phén biét véi nhitng bénh gidc mac duc hodc glocom thir phat
do nhung di tat khac. Khu vuc 4: du’orng kinh gidc mac tang kem theo
duc giac mac. Khu vyuc 5: duong kinh giac mac to don thuan Khu vuc
6: nhan ap ting don thuan glocom bam sinh & tré 16n tudi xay ra & mat
thir 2. Khu vuc 7: mo duc giac mac, sang chan luc sinh, xo hoa giac
mac.

Chén dodn giai doan: theo Al-Hazmi : Giai doan nhe: nhan ap
<25mmHg, duong kinh giac mac <13mm, gidc mac con trong. Giai
doan trung binh: nhan 4p 25-35mmHg, duong kinh GM 13-14mm,
GM phu duc. Giai doan néng: nhan ap >35mmHg, duong kinh giac
mac >14mm, gidc mac duyc trang.

Bleu tri bénh glocom bim sinh nguyén phat

Diéu tri noi khoa chi la bude d4u chuan bi cho phau thuat hoic bd
sung khi phau thuat chua dat két qua hoan toan hoac that bai.

Diéu tri ngoai khoa véi muc dich pha mang td chirc bat thuong
tao diéu kién cho thay dich toi dugc vung be, vao 6ng Schlemm va luu
thong ra ngoai.

1.2. Dot bién gen CYP1B1 va méi lién quan véi 1am sang
Djt bién gen CYPIBI

Ty 1¢ dot bién gen CYP1B1: hay gip nhat & Trung Dong (64,8%)
va Dia Trung Hai (54,4%) do tinh trang két hon can huyét gay nén, chau
Au (34,7%), chau A (21,3%), ty 18 thip nhat & M§ (14,9%).
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membrane of cornea or Haabs stain is often not seen in cornea with
horizontal diameter less than 12.5mm or disease appears after 3 years.

In this study, 15 eyes had Habb's strike, accounting for 10.3%,
lower than that of Latifa Hilal (2010) 38/180 eyes with Habb's stain,
this rate was 21.11% and equivalent to research in India (2013) is
9%. In addition, there are a number of other factors such as pre-room,
vision, IOP, ultrasound.

4.2. Genotype and phenotype correlation

4.2.1. CYPIBI gene mutation: Rate of CYP1B1 mutations: 22.1%.
The results consistent with previous studies showed that this gene
mutation in Asia is about 20%. The mutation position on the gene
similar to Do Tan's study on 30 patients with primary congenital
glaucoma in Vietnam discovered. 5 point mutations are all on exon 2.

From this, it can be determined that the point mutation in the
CYPI1B1 gene in Vietnamese patients occurs mainly on exon 2. In
addition, the study found 2/86 cases of mutation deleting the segment
by MLPA technique. With the primer kit for exon 1-exon 3, both
patients have cleared the entire gene segment. The rate of mutation
deletion only detected a mutation rate of 2.3%, so sequencing
techniques are still the preferred technique to identify mutations of
CYPIBI on patients. If no mutation in CYP1B1 by sequencing, the
patient should be analyzed by MLPA.

4.2.2. The relationship between clinical and mutations

The association with the early onset in the mutation group was
similar to that of other authors. The study of Reddy A. B. in India
(2004) conducted on 64 patients found 24 patients (37.5%) had
mutations of CYP1BI1 gene. All of these patients appeared very early
in the first month after birth. The study of Geyer O. (2010) conducted
on 34 patients of 26 Israeli families found 17 patients (50%) in 12
families (46%) carried the CYP1B1 mutation. The study showed that
in patients with mutations, the mean age of occurrence was 1.3
months earlier than the non-mutant group (4 months) in a statistically
significant way (p = 0.0009).

Chen's gender relationship (2014) studied 192 patients in China,
indicating a higher rate of CYPIB1 mutations in male patients
(18.9%) than female patients (13%). Geyer (2010) in Israel also gave
similar results, gender differences were not significantly different.

Relationship with patient and family history: The rate of
mutations of CYP1BI1 in the group of mothers whose mothers were
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4.1.3. Patient and family history: Of the 86 patients only G85
families have two brothers with primary congenital glaucoma. The G11
family had their father and grandmother with glaucoma together. No
family has inbreeding. The proportion of children who are the first child
with the disease accounts for 53.5%, so families need genetic counseling
to predict the incidence and prevention in the next ones.

4.1.4. The condition of the patient's eye condition: the rate of 2 eyes
is more serious than 1 eye in a meaningful way with p = 0.000, the
result is also consistent with the characteristics of the disease and the
research of other authors on world. Latifa Hilal's study in 90 patients
showed that 82 patients showed two-eye disease accounted for
91.11%.

4.1.5. Stage of disease: Most eyes suffer from disease in the middle
stage (63.7%) and the severe stage (33.6%), the rare phase is rare
(2.7%). The percentage of disease stages in the study was statistically
significant (p = 0.000). Comparing the results with the study of Do Tan
also found that the average level was 34.6%, the severity was much
higher, accounting for 65.4%, there was no patient in the mild stage.
4.1.6. Symptoms: The results are similar to those of Ezequiel
Campos-Mollo (2009) in Spain over 39 patients, the incidence of glare
and photophobia is 72%, and tearing is 64%. The most difficult to detect
signs of blurred vision, the family can only detect when the child has no
reflex to look at the object or has a clear influence on the child's vision.
4.1.7. Signs: An important finding in primary congenital glaucoma is
to assess the condition of the cornea. Corneal edema is caused by the
corneal epithelial edema caused by increased intraocular pressure, if
treated early, the cornea will fully recover, the cornea will return to
and not affect vision, if the disease progresses Long can cause
irreversible permanent corneal parenchyma.

The degree of corneal edema is assessed according to 3 levels of
clear, opaque and opaque white. In the study, the degree of light
corneal opacity (38.4%) was higher than the other 2 groups, although
the difference was not statistically significant. In our study, the
average corneal diameter of 146 eyes measured in the study was
13.06 £ 0.85mm, the largest was 16.0mm, the smallest was 11.5mm.

Tharwat H. Mokbel's study (2018) on 305 eyes of 207 Egyptian
patients also gave similar results, corneal horizontal diameter 12.80 +
1.10mm, the largest was 16mm, the smallest is 11 mm. Descemet

Cdc logi dpt bién gen CYPIBI: theo thdng ké cua Li va cong su,
tinh dén nam 2010, trén thé gidi da tién hanh khoang 655 nghién ctru
vé dot bién gen CYPIBI trong bénh glocom, trong do c6 52 nghlen
ctru vé dot bién gen CYP1BI trong bénh glocdém bam sinh nguyén
phat tai cac nudc khac nhau.

- Dot bién sai nghia (missense) 66,76% hay gip nhat.

- bot blen x0a doan (deletion) (14,12%).

- bot blen mat/thém nucleotid (deletion/insertion) (0,09%).

- bot blen 13p doan (duplication) (4,28%).

- bot blen 1ap/ mit nucleotid (duplication/deletion) (0,09%).

- bot blen thém nucleotid (insertion) (2,82%).

- Dot bién vo nghia (nonsense) (3,55%).

- 89 truong hop (8,11%) khong phat hign duoc dot bién.

Cac tac gia cling dua ra két luan, dot blen sai nghia 1a loai dot
bién hay gap nhét. O chau A, ty 1& dot bién loai nay chiém khoang
20% trong tong so bénh nhan glocdém bam sinh nguyén phét va khoang

60% trong tong sd dot bién gen CYPIBI.

Cdc vi tri ddt bién gen CYPIBI: theo thong ké ciia Li va cong su,
trong thoi gian 14 nam tinh dén nim 2010, 542 bénh nhan di duoc
nghién ciru, phat hién mang 147 vi tri dot bién khac nhau.

Cic kj thudt phdt hién dt bién gen CYPIBI

Ky thudt PCR (Polymerase Chain Reaction): dwa vao hoat tinh
cua cac DNA polymerase xuc tac tong hop mot mach DNA méi tir
mach DNA khudn, véi nguyén liu 1a bbn loai nucleotid. Phan ung
nay doi hoi sy co mit ciia nhitng modi xudi va moi nguge ¢b trinh ty bd
sung voi hai déu cua trinh tw DNA khuén.

Ky thudt giai trinh tw gen (DNA sequencing): 1a phuong phap xac
dinh vi tri sap x€p cua cac nuceotid trong phan tr DNA. Ngay nay ky
thudt giai trinh tu gen dugc Ung dung rong rdi d€ phat hién cac dot
blen gen giy bénh tai mat va toan than nhu bénh ting san thugng than
bam sinh, bénh Wilson, viém thi than kinh Leber, ung thu Vong mac,
bénh thoai hoa sic t vong mac. Hién nay, ngudi ta thudng sir dung
hai phuong phép gidi trinh ty d6 la phuong phap dideoxynucleotid va
giai trinh ty bang may tu dong.

Phuong phap MLPA (multiplex lzgatlon—dependent probe ampl ification)

Moi lién quan giita bénh glocom bém sinh NP dot bten gen
Méi lién quan véi gidi tinh: cac nghién ctru déu chi ra ring ty 18 dot bién
gilra hai gi¢i khong khac biét.



Méi lién quan véi thoi gian xudt hién bénh: thdi gian xuét hién bénh
sém hon & nhém bénh nhan c6 mang dot bién gen CYPIBI so v6i nhém
khong c6 dot bién gen

Ty lé bi bénh ca hai mat trong nhéom bénh nhan c6 dot bién gen
CYPIBI cao hon nhom khong co dot bién, tuy nhién sy khac biét nay
khong c6 y nghia thong ke.

MGi lién quan giita mirc dd ndng ciia bénh voi dot bién gen CYPIBI:
Trong nghién ctru cua Xueli Chen (2014), mic d¢ duc giac mac &
nhém mang dot bién gen ning hon c6 ¥ nghia so voi nhom khong co
dot bién gen (p=0,034). Nghién ciru ciia Orna Geyer (2011), mirc do
duc gidc mac nang va 16i mit trau chiém 58% (10/17 bénh nhén) &
nhom mang d6t bién cao hon nhém khong dot bién 1a 11% (2/17 bénh
nhan) (p=0,004). Nghién ctru ctia Wool Suh (2012) thdy & nhém co
dot bién gen CYPIBI ty 1€ mic d6 bénh nang cao hon (52,4%) so voi
nhém khong c6 dot bién gen (43,9%), tuy nhién cac khac biét nay
khong c6 y nghia thong ke.

1.3. Pt bién CYP1B1 phit hién ¢ ngudi lanh mang gen bénh

Tir bao cao nim 2009 tai Tdy Ban Nha d& cap dén dot bién gen
CYPIBI di truyén gen lan, ¢ trang thai di hop tir. Trong 5 ndm gan
day, ngay cang c6 nhiéu nghién ctru vé phat hién ngudi lanh mang gen
bénh trong céc thanh vién gia dinh bénh nhan.

Viéc lap pha hé dé xem xét tinh chat dot bién gen di truyén giup
ich trong chin doan trudc sinh, dwa cho gia dinh bénh nhan nhiing tu
vén di truyén, chan doan bénh sém nham ning cao chat lugng dan sb
noi chung va chét Iwong diéu tri bénh noéi riéng.

Nam 2007, dot bién p.E173K 1dn dau tién duoc phat hién & mot
gia dinh bénh nhan Ai Cap. Cung ndm d6, Chitsazian cling mo ta dot
bién nay trén gia dinh bénh nhan Iran bi glécém bim sinh nguyén phat
V6i ty 18 1,9% trong s6 29 dot bién gen CYPIBI phat hién dugc.

Dot bién nay ciing dwoc nghién ctru cia Ling Chen (2015) tim
thiy & mot gia dinh gdm 19 thanh vién tai Trung Qudc c6 3 bénh nhan
biéu hién bénh glocom bam sinh nguyén phat. Dot bién p.E173K nam
trén exon 2 ciia gen CYPIBI, di truyén lan nhidm sic thé thuong l1a
dot bién gay bénh di truyén qua 3 thé hé.

Nghién ctru tai Nhat Ban ciing cho théy co su di truyén lan & bénh
nhan glécom bam sinh nguyén phat. B bénh nhan mang dot bién
Aspl192Val ¢ trang thai di hop tir, me mang dot bién Val364Met & trang
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The MLPA results showed that: The patient had a mutation that
completely deleted the exon 1-3 in homozygous state. Father, mother
and sister are healthy people with mutations in heterozygous state.

* Pedigree G56
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MLPA results showed that the patient had a mutation that erased
the exon 1-3 completely in a homozygous state. The patient's father is
a healthy person with a mutation that erases the complete exon 1-3 in
heterozygous state.

3.3.2. Non-mutation Pedigree

Of the 15 pedigrees of study, 9 families did not detect genetic

mutations, but found that there were a number of SNPs.

CHAPTER 4: DISCUSSION

4.1. Characteristics of primary congenital glaucoma

4.1.1. Age of onset: The average time of disease detection is 2.58 +
3.59 months. Results are equivalent to other authors in Vietnam and
around the world. Do Tan's study (2016) on 30 patients found the age
of the disease discovered right from birth to 10 years old, but the
median is also 2 months old. The study in 90 Moroccan patients had
an average detection time of 26 days of age, as early as birth and no
later than 6 months of age.

4.1.2. Distribution of patients by gender: Compared with studies in
the world, our research also showed similar results, male patients had
more diseases than women, although not much difference.
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Carrier
Patient Father Mother Siblings
Code Mutation Typeof Mutation Typeof Mutation Typeof Mutation Type of
mutation mutation mutation mutation
G85 p.E229K  Heter Non p.E229K  Heter Brother: Heter
p-E229K

Sister: no mutation

3.3.1. Mutation pedigree

Research results show that 4 pedigrees with genetic mutations
include patient families G2, G40, G56 and G85. In which, 2 families
have mutated heterozygous p.E229K mutation, 2 families with
mutation delete the whole gene segment CYP1B1.

* Pedigree G40

Patients with 1 heterozygous mutation

p-E229K and 1 combination

heterozygous mutation p.D218H. Dad
has a heterozygous p.E229K. Her
mother did not detect mutation. Dad,

mom did not detect mutation p.D218H.

The patient had a p.E229K
heterozygous. The patient's brother also
had a mutation p.E229K heterozygous
gene and manifested in a patient-like
disease. The patient's mother also had a
heterozygous mutation p.E229K. The
father and sister do not detect
mutations and do not get sick.

The study found 2/86 cases of mutation deleting the entire exon 1-
exon 3 segment. Both of these cases follow the genetic rules of Melden.
* Pedigree G02

thai di hop tir déu khong biéu hién bénh. Khi di truyén cho con mang 2
dot bién ¢ trang thai di hop biéu hién bénh.

Nghién ctru tai Viét Nam cua Do Tan (2016) thdy 5 gia dinh bénh
nhan c¢6 dot bién gen CYPIBI di truyen tlr bd me sang con. Trong do
2 bénh nhan mang dot bién di truyén & trang thai dong hop va 3 bénh
nhan mang dot bién & trang thai di hop tir.

Nam 2017, nghién ctru cua Maria tai Tay Ban Nha da chi ra trong
4 gia dinh mang dot bién gen CYP1BI chi ¢6 1 gia dinh c6 di truyén
dot bién tir bd me sang cac con.

CHUONG 2: POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru

Bénh nhan dugc chin doan mic bénh glocom bam sinh nguyén
phat tai bénh vién Mit Trung wong va xét nghiém xéac dinh dot bién
gen CYP1BI tai trung tdm Nghién ciru Gen - Protein Truong Pai hoc
Y Ha Noi tir thang 9 ndm 2014 dén thang 9 nim 2018.

Céc thanh vién cung huyét thong vi BN mang dot bién gen.

Nhom nguoi khoe manh, tién sir gia dinh khong c6 ngudi méc bénh
di truyén dugc ding dé 1am mau ddi ching trong qué trinh xac dinh dot
bién gen CYP1BI khi thyc hién cac ky thudt sinh hoc phan tir va chay
kiém chimg cac dot bién méi phat hién trén bénh nhan.
Tiéu chudn lwa chon: bénh nhan dugc chin doan méc bénh glocom
bam sinh nguyén phat khi bénh nhan cé tir 4 triéu ching sau trd 1én:
Nhan ép cao >25mmHg (nhén ap ké Maklakov) hodc >22mmHg (nhan
ap ké Icare).Choi, chay nude mat, so anh sang. Pudng kinh ngang giac
mac to bat thudng >12mm. Giac mac phu, mo duyc. Tién phong sau,
gbc tién phong cé t6 chirc bat thuong. Tén hai 16m teo dia thi trong
bénh glocom.
Tiéu chuén logi trir: bénh nhan c6 cac bénh toan than hodc tai mit
kém theo, cac bénh di truyén khac. Bénh nhan hoac dai dién gia dinh
khong ty nguyén tham gia nghién ctu.
2.2. Thoi gian va dia diém nghién ciru
Thoi gian: tir thang 9 nam 2014 dén thang 9 nam 2018.
Dia diém: bénh vién Mt Trung wong 1a noi chan doan, diéu tri va
quéan 1y bénh nhan bi bénh glocom bam sinh nguyén phat. Trung tim
Nghién ciru Gen - Protein Truong Pai hoc Y Ha Ndi 1a noi tién hanh
cac ky thuat di truyén phén tir.



2.3. Phwong phap nghién ctru

Phuwong phdp nghién ciru mo ta cit ngang.

Cé mdu va chon méu: c& mau thuan tlen 86 bénh nhan. 29 thanh vién
gia dinh. 50 ngudi khoe manh dé lam mau ddi ching.

Phwong tién nghién ciru: kham mit, dung xac dinh db gen, hoa chét
Cic budc tién hanh nghién ciru

Chan doan bénh nhéan va 1ap pha hé gia dinh: Tat ca cac bénh nhan déu
dugc hoi, kham bénh theo mot mau bénh an thdng nhat. Hoi bénh,
kham bénh, phan loai giai doan bénh. Lap pha hé gia dinh.
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one third of the children were identified as among 11 families who
obtained blood from their parents and tested the genetic mutation of
CYPIBI1 gene in 3 families accounted for 27.3%. Of the four
families who only took blood from the father or mother of the
patient, there was one family with genetically mutated CYP1BI.
Specifically, mutations in family members of patients with mutations
of CYP1BI1 are as follows:

Result of mutation detection in patients' family members

Carrier
Quy trinh phén tich djt bién gen CYPIBI trén cdic bénh nhin: Gia Patient Father Mother Siblings
dinh bénh nhén du’qc glal thiCh, ve nghién cru va ki cam doan, tuw Code Mutation Type of Mutation Type of Mutation Typeof Mutation Type of
nguyén tham gia nghién ctrq. Lay khoépg 2ml mau ngoai vi chong e tion e tion o et
déng trong EDTA. Tach Chié:[ DNA- Tién hanh gla] trin}} tur toan b6 G02  Deletion ~ Homo Deletion  Heter Deletion  Heter Deletion  Heter
gen CYP1BI1 phat hién dpt bién diém, st dung qéc cap moi duoc thiét exon 13 exon 13 exon 13 exon 13
ke bao phu toan bo chiéu dai gen CYP1BI1 d¢ tién hanh phan Ung G08  pQ86K  Heter Non Non
PCR, san pham PCR s¢& dugc giai trinh tu truc tiép, so sanh véi trinh tu G09  pQIsOX  Heter Non Non
GeneBank dé phat hién dot bién. Tién hanh k¥ thuat MLPA xac dinh Q164X Heter
d(f):[ bién xo6a doan: st dung Kit MLPA (MRC— Holland). Xac dinh dét oD218H  Heter
bién mdi va kha nang gy bénh glocom bam sinh nguyén phat cia dot
bién méi bang phan mém in silico (phan mem Polyphen 2), kha nang Gl _pQioR  Heter non mon
gdy bénh cang cao khi diém danh gia cang gan 1 diém. Khang dinh dot PQIMX  Heter
bién mai khi giai trinh tw gen CYPIBI ciia 50 nguoi Viét Nam binh G19 pAIBT Heter  Non Non
thudng khong thdy xuat hién dot bién gidng nhu bénh nhan. G20 pl27Q  Heter Non Non
Quy trinh phdt hi¢n nguoi lanh mang gen bénh: Tach chiét DNA tir p-G36D  Heter
mau méu cta ngudi nha. Dinh vi cac ving dot bién chi diém va dot blen P.G6IE  Heter
x6a doan (dya vao két qua phan tich gen CYP1BI trén bénh nhan ciia mbi G21  p.QS86K  Heter Non Non
gia dinh) dé phan tich dot bién. Dé xudt tu vén di truyén. p.VI98I  Heter
Quy trinh ky thudt nghién ciru: Bénh nhan va cac thanh vién gia dinh G24  p.E229K  Heter Non
ctia bénh nhan, nguoi ddi chimg dwoc ldy 2ml mau tinh mach chéng p.D242N  Homo
dong bang EDTA vé6i ham lugng 1,5mg/ml. Quy trinh dam bao tuyét G40  pD2I18H  Heter  p.E229K  Heter Non
d6i vo tring. DNA duoc tach chiét tir méu ngoai vi theo phuong phap p.E220K  Heter
phenol/chloroform. Toan bd 3 exon cia gen CYP1B1 duogc khuéch dai G43  p.Q86K  Heter Non Non
véi cac cap moi dic hiéu duoc thiét ké tai trung tdm Gen — Protein G44  p.365E Heter Non
truong dai hoc Y Ha Nai. G56  Deletion ~ Homo  Deletion  Heter
exon 1-3 exon 1-3
G70 p.E229K  Heter Non
Trinh tw moi dung cho phdn irng PCR G84  p.E229K  Heter Non Non




16

When considering a time factor for the occurrence of the disease
with the mutation of the gene, it was found that in the patient group
that appeared immediately after birth, the rate of gene mutation was
25%, in the group of patients with later disease appearance was
18.9%. The possibility of mutation of CYP1BI1 gene in the group of
patients presenting soon after birth is 1.43 times higher than the
possibility of mutation in the group of patients with late disease but
the difference is not statistically significant.

When considering the two factors of combination, the time of
occurrence of the disease immediately after birth and the status of the
disease in both eyes show that the mutation rate in this group is
34.5%, the group of patients does not have two at the same time In
this case, the rate of gene mutations is 14.3%. The possibility of
mutation of CYP1BI1 gene in the group of patients with both disease
manifestations soon after birth and both eyes is 3.16 times higher
than the possibility of mutation in patients with late disease
manifestations and / or One-eye disease, the difference was
statistically significant.

Considering the three associated factors: the time of occurrence
of the disease immediately after birth, the disease manifestations in
both eyes show that the mutation rate in this group is 53.8%, higher
than the group of patients without simultaneously. The above
characteristics are 15.3%. The possibility of mutation of CYP1BI
gene in the group of patients with simultaneous disease
manifestations immediately after birth, in both eyes and severe
disease period is 6.47 times higher than the possibility of mutation in
the patient group. Again, the difference is statistically significant.

3.3. Mutations of carrier

The study found 19/86 cases of CYP1B1 mutation by sequencing
techniques and MLPA, including two brothers in a family so continue to
look for this mutation on the members of 18 Families are related to
patients.

The study obtained 29 blood samples from members of 15
patient families including 13 fathers, 13 mothers and 3 siblings of
patients. As a result, we found that 3/13 fathers, 2/13 mothers and

A N A: (=5 25 Kich thuée

Moi Trinh tw doan moi (5°-3”) (p)
1F-El 5-GAAAGCCTGCTGGTAGAGCTCC-3’ 308
IR-El 5-CTGCAATCTGGGGACAACGCTG-3'
1F-E2 5’-TCT CCA GAG AGT CAG CTC CG-3’ 449
1R-E2 5’-GGG TCG TGG CTG TAC-3’ TCG
2F-E2 5’-ATG GCT TTC GGA CAC TAC T-3’
2R-E2 5’-GAT CTT GGT TTT GAG GGG TG-3’ 787
3F-E3 5’-TCC CAG AAA TAT TAA TTT AGT CAC TG-3’
3R-E3 5-TAT GCA GCA CAC CTC ACC TG-3’ 885

Ky thudt gidi trinh tw gen: tinh sach san pham PCR. Giai trinh ty gen
theo quy trinh, st dung pp BigDye terminator sequencing.
Ky thudt tién hanh phin itng MLP: Bién tinh DNA, gin (lai) probe
vao gen dich, ndi 2 dau probe, khuéch dai san pham lai (probe). San
pham khuéch dai probe s& dugc dién di mao quan huynh quang trén
may giai trinh tu gen dé phén tich két qua.

So do nghién ciru

nguyén phat

[ Sidilthichiche ij‘:“_‘; ‘l’]ag;{f‘:}?“ i .— Lam hd so bénh 4n (ddc diém lam sang,
aintansiapehis giai doan bénh, didu trj)
|

L4y mAu mau bénh nhan (2ml) dyng trong éng
PR

[Chén doén xac dinh bénh nhan glocom bam sinh]

Léy miu mau céc thanh vién gia dinh c6 quan hé huyét
RN

Khong c6 dot bién C5 dot bién j

So sanh GenBank,
phén mém in silico,

x4c dinh trén 50 mau

Chi so, bién so nghién ciru va tiéu chi danh gia ket




Muc tiéu 1: Xdc dinh dot bién gen CYPIBI va méi lién quan véi lim
sang trén bénh nhan glécém bam sinh nguyén phat.

Bénh nhéan dugc danh gia cac bién s va chi sb vé tién sir ban than
va gia dinh. Tubi phat hién bénh dugc chia thanh 3 giai doan <1 thang,
1-6 thang va >6 thang. Gidi, s6 mit bi bénh. Do nhin ap, tinh trung
binh va phan thanh 3 nhém <25mmHg, 25-35mmHg, >35mmHg.
Panh gia mirc do trong sudt ctia gidc mac, chia 3 mirc do: trong, duc it,
duc trang. Po duong kinh gidc mac, tinh trung binh va chia 3 nhom
<13mm, 13-14mm, >14mm. Chia bénh thanh 3 giai doan theo phan
loai giai doan ciia Al-Hazmi. Dya trén két qua giai trinh tu gen
CYPI1BI, so sanh véi trinh ty trén GenBank va két qua giai trinh ty
gen cua nhom ching, xac dinh duoc 5O luong, vi tri, loai dot bién &
bénh nhan glocom bam sinh nguyén phat dong thoi phat hién dot bién
méi. Panh gia mbi lién quan giira dot bién xac dinh dugc véi cac dic
diém 1am sang nhu thoi gian khoi phat bénh, giai doan bénh, triéu
chung va cac dau hiéu, két qua dap ung véi diéu tri.

Muc tiéu 2: Phat hién nguoi lanh mang gen bénh trén cdac thanh vién
gia dinh cé quan hé huyét thong véi BN glécém bam sinh NP.

Lwa chon céac thanh vién gia dinh. L4y mau xét nghiém dé phat
hién nguoi lanh mang gen bénh trén cac thanh vién gia dinh cé quan
hé huyét thong v6i bénh nhan dwa trén két qua giai trinh ty gen
CYPIBI. Pha hé di truyén 1a pha hé c6 bd va/ hoic me bénh nhan
mang dot bién gen CYP1B1 dot bién di truyén cho con. Pha hé khong
di truyén 14 pha hé c6 bd va me khong mang dot bién gen CYP1B1 ma
dot bién phat sinh trong qua trinh tao giao tur.

X Iy két qui

Céc s6 liéu dugc ghi chép vao bénh an nghién ctru va xir 1y theo
thuat toan théng ké y hoc véi phan mém SPSS 16.0. So sanh cac bién
dinh luong bang T- test, so sanh cac bién dinh tinh bang Test y2. Mdi
lién quan giita cac yéu tb voi tinh trang dot bién dugc danh gia qua gia
tri OR va khoéng tin cay 95%. Gia tri p < 0,05 duoc coi 1a c6 y nghia
thong ké khi sir dung dé kiém dinh sy khac biét vé két qua.

2.4. Van dé dao dirc trong nghién ciru

Pé tai tuan thu chit ché theo dao dirc nghién ctu trong Y hoc.
Bénh nhan va gia dinh hoan toan tu nguyén tham gia vao nghién ctru,
co su chép thuan cia dai dién bénh nhan va/hoac gia dinh.

CHUONG 3: KET QUA
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unilateral 3.8% p = 0.009 (Test °). The likelihood of occurrence of
two-eye disease in the group of 18 patients with mutations was 10.12
times higher than in the group of 67 non-mutant patients (OR =
10,12, 95% confidence interval [1,27-80,73 ]).

3.2.4.5. Relationship with some clinical characteristics and treatment
Stage: The rate of mutations of patients with severe eyes is highest
(accounting for 46.8%), the difference is statistically significant with
the mutation rate of patients in the middle stage. (12.9%) and light
(25%) with p=0.000 (Fisher Exact - Test).

IOP: Among 85 patients, we measured intraocular pressure for 143
eyes. The average intraocular pressure of the group with the mutation of
28.03 + 8.89mmHg was higher than the average intraocular pressure of
the group without the gene mutation was 26.74 + 8,27mmHg, but the
difference was not significant meaning (p>0,05 T-Test).

Corneal diameter: The average diameter of the average cornea in
the group with gene mutations was 13.22 + 0.87mm higher than the
non-mutant group of 12.99 + 0.84mm (p> 0.05). Meanwhile, the
mean diameter of the average cornea in the group with the gene
mutation was 12.47 £ 0.75mm higher than the non-mutant group of
12.10 + 0.82mm (p = 0.018 T-Test).

Axial length: the average of the group with gene mutation is 23.21 +
2.95mm, not different from the average length of the eyeball axis of
the non-mutant group is 23.64 £+ 3.42mm (p> 0.05 T-Test).

Optic disc: Of the 85 patients, visual plates were observed to assess
the degree of disc depression of 58 eyes. The average degree of
concave disc of the group with gene mutation was 0.73 + 0.14 not
different from the average concave level of the non-mutant group
was 0.72 £ 0.23 (p> 0.05 -T-Test) Long-term eyeball axis: the
average of the group with gene mutation was 23.21 + 2.95mm, no
different from the average length of the eyeball axis of the non-
mutant group was 23.64 + 3.42mm (p> 0.05 T-Test).

Surgery: The rate of the second and third eye operations of the mutant
group was 20.6%, 2.9% higher than the non-mutant group 13.6%, 1.8%.

Combination of signs and symptoms: When assessing the
relationship between the synthesis of clinical factors and the mutation
status CYP1B1 obtained the following results:
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cause disease

8 ¢571delC  pLI9ISfst4 0 1 Cause discase “Dility to
cause disease

9 cl1094G>A  p.G365E 1 0  Cause disease “Pilityto 0,997
cause disease

SNPs: p.R48G, p.A119S and p.L432V.
3.2.3. Results of the determination of CYP1BI1 mutation by MLPA technique
The study found 2/86 cases w1th deletion (2. 3%
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MLPA image (left picture) and calculation result (Relatlve Peak
Area) by coffalyser software (right picture) of patients G45 and G56.
The new deletion in 2 patients determined by MLPA technique is to
completely delete exon 1 to exon 3.

3.2.4. Genotype, phenotype correlation

Of the 86 patients studied, two were siblings in a family and had
a genetic mutation. When assessing the relationship between clinical
and genetic mutations, the study analyzed 85 patients without
relationship with 144 eyes. The results are as follows:
3.2.4.1. Relationship with time of onset: The detection time of
patients with mutation was 1.21 + 1.75 earlier than the non-mutant
group with an average of 2.99 + 3, 88 in a statistically significant way
with p = 0.006 (T-Test).
3.2.4.2. Relationship with gender: The rate of male mutations is
25.0%, higher than female mutation rate of 15.2% (p> 0.05 - Test 1°).
3.2.4.3. The relationship between history: The rate of mutations
group of patients whose unhealthy mothers is 60.0% higher than the
group of mothers without the disease during pregnancy is 18.8%, p =
0.062 (Test Fisher Exact).
3.2.4.4. The relationship with the number of diseased eyes: the rate of
gene mutations in patients with both eyes is 28.8%, which is
statistically significantly higher than the group of patients with
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3.1. Pic diém bénh nhan glocom bam sinh nguyén phat
3.1.1. Phén bé bénh nhan theo tuéi phdt hién bénh

Tubi phat hién bénh la thoi gian tinh tir khi bénh nhan dugc sinh
ra dén khi gia dinh phat hién d4u hiéu bat thuong déu tién tai mét cua
tré. Pa s6 bénh nhan dugc phat hién bénh tir ngay khi sinh ra dén dudi
1 thang tudi chiém 58,2%. Thoi gian phat hién bénh trung binh 1a
2,58+3,59 thang tudi, sém nhat 1a ngay khi sinh ra, mudn nhat 1a 11
thang. Trong s6 47,7% bénh nhan phat hién bénh ngay luc sinh ¢
51,2% bénh nhan phat hién bénh sém trudc 2 tuan.
3.1.2. Phéin bé bénh nhén theo gidi

Trong téng s6 86 bénh nhan mic bénh, ty 1& gidi nam cao gip 1,6
1an nit (53 bénh nhan nam va 33 bénh nhan nit), sy khac biét nay co6 y
nghia thong ké v&i p=0,031 (Test y2).
3.1.3. Tién sit bénh nhan va gia dinh
Tién sir ban than: Co 53,5% tré 1a con dau, 37,2% tré 1a con thir 2 va
chi ¢6 9,3% 1a con thir 3 hodc thur 4. Can nang khi sinh trung binh la
2986,1+433,6g, nho nhit 1a 700g, 16n nhat 1a 3800g.
Tién sir gia dinh: 1 gia dinh c6 2 anh em trai cing bi bénh (1,16%). 3
gia dinh c6 tién sir 6ng hodc ba tiép xtic chat doc mau da cam. 5/85 me
mic bénh khi mang thai (5,9%), trong do: 3 ba me cum, 1 ba me sot
phat ban, 1 ba me c6 tién sir dung thude trAm cam khi mang thai.
3.1.4. Tinh trang mit bi bénh ciia bénh nhén: s bénh nhan biéu hién
bénh hai mit 1a 60 bénh nhan (69,8%) nhiéu hon sé bénh nhan biéu
hién bénh & 1 mét (30,2%) v6i p=0,000 (Test %?). Trong sé 26 bénh
nhan méc bénh 1 mét, c6 13 bénh nhan biéu hién bénh ¢ mit phai
(50%), 13 bénh nhan biéu hién bénh & mit trai (50%), (p>0,05).
3.1.5. Phén bé giai doan bénh: Nghién ctru tién hanh ¢ 86 bénh nhan
trong d6 60 bénh nhan bénh biéu hién & ca hai mat, 26 bénh nhan bénh
& mot mat nén tong s6 mit trong nghién ctru 1a 146 mit. 63,7% sb mat
bi bénh ¢ giai doan trung binh, 33,6% giai doan nang va 2,7% giai
doan nhe. Ty 18 s mét giira cic giai doan bénh trong nghién ciru khac biét
¢6 y nghia thdng ké voi p=0,000 (Test ).
3.1.6. Tri¢u chiing co nang: hay gap nhét 14 s¢ 4nh sang 84,9%, chay
nude mit (82,2%) va diu hiéu choi (80,1%). Dau hiéu it gip nhit ¢
bénh nhan 1a nhin mo, gip ¢ 111 mét bénh nhan (76,0%).
3.1.7. Diu higu thue thé
Nhén ap: trung binh 1a 27,114£8,41mmHg, 55mmHg - 9mmHg.



Chiéu dai truc nhin ciu: trung binh 13 23,52+3,28mm, dai nhat 13
33,10 va ngin nhit 1a 15,70.

Két mac: két mac cuong tu gap 6 55/146 miét (chiém 37,7%).

Vung ria cing gidc mac: dan 16i gap & 54 mit (chiém 37,0%).

Gigc mac: 43 mit gisc mac trong (29,4%), giac mac duc 103 mét
(70,6%) trong d6 duc nhe chiém 38,4% va duc trang chiém 32,2%.
Puong kinh ngang trung binh 14 13,06+0,85mm, 16n nhat 1a 16,0 va
nho nhét 1a 11,5. Puong kinh doc TB 1a 12,20+0,82mm, 16n nhét 1a
15,0 va nho nhét 1a 11,0. 15 mit c6 vét Habb’s (10,3%) va 131 mét
khong c6 vét Habb’s (89,7%).

Tién phong: soi goc tién phong dugc thuc hién ¢ 20/43 mat cb giac
mac trong (46,5%) toan bo déu thiy tién phong sau, chan mong mit
bam cao, khong quan sat dugc cac thanh phan goc.

Pia thi: quan sat dugc dia thi cua 61/146 mat (39,7%), C/D trung
binh la 0,72+0,21 (0,2 - 0,9).

3.2. Két qua xac dinh dot bién gen va méi lién quan v6i lam sang
3.2.1. Két qui xdc dinh dt bién gen CYPIBI ]

3.2.1.1. Két qua tach chiet DNA: d9 tinh sach cao voi ty sO mat do
quang & budc song 260/280nm nam trong khoang 1,7-2,0 va ndng do
mau tach chiét dat tir 101,0-233,2ng/uL.

3.2.1.2. Két qua PCR: San phiam PCR chi c6 1 bang dic hiéu, rd nét.

A) MK (+#) 1 2 3 4 5 () B) MK (# 1 2 3 4 ()

885bp |

449 bp |

3.2.1.3. Ty I¢ ddt bién gen CYPIBI:19/86 bénh nhan mang dot bién
gen CYP1BI (22,1%), trong d6 17/86 trudong hop co dot bién diém
(19,8%) va 2/86 bénh nhan mang dot bién x6a doan (2,3%).

3.2.1.4. Céc dang dét bién gen CYPIBI: ¢6 2 bénh nhan 1a anh em
rudt nén khi dénh gia cac dang dot bién ¢ nhitg BN khéng c6 quan hé
huyét théng, $6 bénh nhan dot bién 1a 18/85, phan bd nhu sau: DB sai
nghia hay gip nhat (17,6%). Dot bién vo nghia (3,5%). Dot bién xo6a
doan (2,4%) va dot bién lam thay d6i khung dich ma (1,2%).

3.2.2. Két qua xdc dinh dpt bién gen bang kj thugt gidi trinh tw
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3.2.2.1. Distribution of gene mutations CYPIBI: 17 patients with
point mutations with 12 different positions on DNA. Mainly on exon
2 (91.7%), exon 3 (8.3%). 25 allen. p.E229K is the highest
percentage (25%), p.Q86K (16.7%). Mutation p.Q159X created the
ending code and p.D218H (12.5%). The remaining mutations found
in 1 patient.

Point mutations: 3 mutations have been reported to cause disease
p.G61E, p.V198I, p.E229K, 9 new points, p.Q86K, p.Q159X,
p.Q164X, p.D218H, p.L191Sfs * 4, p.A133T, p.L27Q, p.D242N,
p-G365E.

[lustrations patient has 03 new mutations

g.6188C>T g.6203C>T

9.6188C 9.6203C (Q159%) (Q164X)

Ngu&i binh thwong Bénh nhan ma sé G09

9.6365G>C
g.6365G (D218H)
v v
H D D P E F s H W P E F
o | .
chaa i v
Ngw&i binh thwong Bénh nhan ma s6 G09
Result of prediction of mutations
Amino acid Number of cases Analysis in silico
R UL changes Heter Homo ;yul::t(i)(fm PolyPhen 2  Point
1 ¢.80T>A p.L27Q 1 0  Cause discase >0ility to 0,992
cause disease
2 c25C>A  p.Q86K 4 0  Cause disease ~PHIYIO 1 go5
cause disease
3 ¢397G>A p.A133T 1 0  Cause disease f};‘ﬁ‘éﬂ 0,244
4 c.475C>T p-Q159X 3 0 Cause disease
5 c.490C>T p-Q164X 1 0 Cause disease
6  c652G>C  pD2ISH 3 0  Causedisease ~PHIYIO 1y g0
cause disease
7 c.724G>A p-D242N 0 1 Cause disease _Ability to 1,000
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Cornea: 43 clear corneal (29.4%), 103 eyes (70.6%) of which
light cloudy accounted for 38.4% and white opaque 32.2%. The
average horizontal diameter is 13.06 £ 0.85mm, the largest is 16.0
and the smallest is 11.5. The vertical diameter is 12.20 + 0.82mm, the
largest is 15.0 and the smallest is 11.0. 15 eyes have Habb strike
(10.3%) and 131 eyes do not have Habb strike (89.7%).

Anterior chamber: 20/43 eyes which have clear cornea (46.5%),
iris sticking high, no angle components were observed.

Optic disc: 61/146 eyes (39.7%), average C / D of 0.72 £ 0.21
(0.2-0.9).

3.2. Results of gene mutation determination and clinical
relevance

3.2.1. Results of determining gene mutation CYPIB1

3.2.1.1. DNA extraction: high purity with a optical density ratio of
260 / 280nm in the range of 1.7-2.0 and the concentration of
extracted samples is from 101,0-22,2.2 / uL.

3.2.1.2. PCR: PCR products have only one specific, clear band.

A) MK (4 1 2 3 4 5 () B MK (¢ 1 2 3 4 ()

885 bp >

449 bp —>|

3.2.1.3. Rate of CYPI1BI mutation: 19/86 patients had mutations of
CYPIB1 (22.1%), of which 17/86 cases had point mutations (19.8%)
and 2/86 patients had mutations deletion (2.3%).

3.2.1.4. Genotypes of CYP1BI mutation: there are 2 patients who are
siblings, so when assessing mutations in patients who are not related
by blood, the number of mutated patients is 18/85, distributed as
follows: missense the most common (17.6%). Nonsense mutations
(3.5%). The deletion mutation (2.4%) and frameshift (1.2%).

3.2.2. Results of gene mutation determination by sequencing

Phén bé dgt bién diém gen CYPIBI: 17 bénh nhan mang dot bién
diém v6i 12 vi tri khac nhau trén DNA. Chi yéu trén exon 2 (91,7%),
exon 3 (8,3%). 25 allen. Dot bién sai nghia p.E229K chiém ty 1¢ cao
nhét (25%), p.Q86K (16,7%). Dot bién p.Q159X tao mi két thic sém
va p.D218H (12,5%). Cac dot bién con lai tim thdy & 1BN.

Cdc ddt bién diém: 3 PB da dugc cong bd giy bénh p.G61E, p.V198L,
p.E229K, 9 BB diém méi 1a p.Q86K, p.Q159X, p.Q164X, p.D2I8H,
p.L191Sfs*4, p.A133T, p.L27Q, p.D242N, p.G365E.

Minh hoa BNc6 03 DB méi (2 BB v6 nghia, 1 DB sai nghia).

c 9.6203C>T
9.6188C 9.6203C (QQG:%BXfT (Q164X)
v y v v
R Q P R S R Q v L R P R S R v L

Nguwoi binh thuwong Bénh nhan ma sb G09

9.6365G>C
9.6365G (D218H)
v v
S H D D P E F s M W P E B
1 \ .
AnAAAN 7 \ [
y A/I'U' \ _.llrl'j\ .»"V\ /tn““\/\ ]\JWH\
Nguoi binh thuwdng Bénh nhan ma sé G09
Két qua dw doan gdy bénh cua cdc dot bien
Thay doi S6 trudng hop Phan tich in silico
e acidamin _ Dihop Dong hgp Loai djt bién PolyPhen2 Diém
A A C6 kha nang
1 c.80T>A p-L27Q 1 0 Gay bénh ghy bénh 0,992
Ao 1A Co6 kha ning
2 c256C>A  p.QS6K 4 0 Gay bénh ody bonh 0995
A 1A Kha nang
3 ¢397G>A  p.Al33T 1 0 Gay bénh Bt o 0:244
4 c475CGT  pQIsoX 3 0 Gay bénh
5 cA%C>T _ p.QI6dX 1 0 Gay bénh
6  c652G>C  p.D218H 3 0 Gaybenh ~ COKhanang 0,
gdy bénh
7 c724G>A  p.D242N 0 1 Gaybenh ~ COkhanang o4
gdy bénh
8 c.571delC  p.LI9ISK*4 0 1 Gay bénh
9 ¢1094G>A  p.G365E 1 0 Gaybenh ~ Cokhaning 40,

gdy bénh

Céc da hinh gen da cong bo: p.R48G, p.A119S va p.L432V.
3.2.3. Két qua xdc dinh dgt bién gen CYPIBI bang ky thudt MLPA



Nghién ctru phat hién 2/86 truong hop c6 dot bién x6a doan (2,3%).

. Nn |||||||'H||||| |\|M| I il || Il Il||||f||l|||l|||||1||l||||||k II

Hlnh anh MLPA (hmh tml) va két qud tinh todn (Relatlve Peak Area)
bang phan mém coffalyser (hinh phai) ciia bénh nhin G45 va G56.
Dot bién x6a doan méi gap & 2 bénh nhan dugc xac dinh bang ky
thuat MLPA 1a x6a doan hoan toan exon 1 dén exon 3.
3.2.4. Méi lién quan giiva lim sing va djt bién gen CYPIB1
Trong téng s6 86 bénh nhan nghién ctru, c6 hai bénh nhéan la anh
em rudt trong mot gia dinh va cing c6 dot bién gen. Khi danh gia mdi
lién quan gitra 1am sang va dot bién gen, nghién ctru tién hanh phén
tich 85 bénh nhan khéng c6 mdi quan hé huyét théng véi 144 mit.
Két qua thu dwoc nhu sau:
3.2.4.1. Moi lién quan véi thoi gian phat hién bénh: Thoi gian phat
hién bénh cua nhom bénh nhan cé6 mang dot bién gen trung binh la
1,21+1,75 sém hon nhém khéng mang dot bién trung binh la
2,99+3,88 mdt cach co y nghia théng ké voi p=0,006 (T-Test).
3.2.4.2. Méi lién quan véi gii tinh: Ty 1& dot bién cua nam la 25,0%
cao hon ty 1¢ dot bién ctia nir 1a 15,2% (p>0,05 - Test x?).
3.2.4.3. Moi lién quan gitta tién sir: Ty 18 dot bién gen trong nhém
bénh nhan c¢6 me bi bénh khi mang thai 1a 60,0% cao hon nhom me
khong bi bénh khi mang thai 1a 18,8%, p=0,062 (Test Fisher Exact).
3.2.4.4. Méi lién quan véi s6 mdt bi bénh: ty 1& dot bién gen trong
nhom bénh nhan bi bénh ca hai mét 13 28,8% cao hon nhom bénh nhan
bj bénh mot mat 14 3,8% mot cach co v nghia théng ké véi p=0,009
(Test x?). Kha ning xuét hién bénh & 2 mét trong nhém 18 bénh nhan
mang dot bién cao gép 10,12 1an nhém 67 bénh nhan khéng mang dot
bién (OR=10,12, khoang tin cay 95% 1,27-80,73).
3.2.4.5. Méi lién quan voi mot 56 ddc diém lam sang va diéu tri
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3.1.2. Gender

Among 86 patients, the rate of male is 1.6 times higher than
female (53 male and 33 female), this difference is statistically
significant with p = 0.031 (Test ¥?).
3.1.3. History of patients and families
Personal history: 53.5% of children were first children, 37.2% were
second children and only 9.3% were third or fourth children. The
average birth weight was 2986.1 + 433.6g, the smallest is 700g, the
largest is 3800g.
Family history: 1 family has 2 brothers with the same illness
(1.16%). 3 families have a history of grandfather or grandmother
contacting Agent Orange. 5/85 mothers got sick during pregnancy
(5.9%), of which: 3 mothers with flu, 1 mother with typhus, 1 mother
with a history of depression medicine during pregnancy.
3.1.4. The condition of the patient's eye disease: the number of patients
with bilateral is 60 patients (69.8%) more than the number of patients with
unilateral (30.2%) with p = 0,000 (Test °). Among 26 unilateral patients,
13 patients had right eye (50%), 13 patients showed left (50%).
3.1.5. Stage of disease: The study was conducted in 86 patients in
which 60 patients showed symptoms in both eyes, 26 patients in one
eye, the total number of eyes in the study was 146 eyes. 63.7% of the
eyes suffered from disease in the middle stage, 33.6% of the severe
stage and 2.7% of the mild stage. The ratio of the number of eyes
between different stages of the study was statistically significant with
p=0.000 (Test 7).
3.1.6. Symptoms: most common are photophobia 84.9%,
blepharospasm, and excessive tearing (82.2% and 80.1%). The least
common sign in patients is blur, seen in 111 patient eyes (76.0%).
3.1.7. Signs:

IOP: average 27.11 = 8.41lmmHg, 55mmHg - 9mmHg.

Axial length: average is 23.52 + 3.28mm, the longest is 33.10
and the shortest is 15.70.

Conjunctiva: 55/146 eyes (accounting for 37.7%).

Scleral: protrusion is seen in 54 eyes (accounting for 37.0%).
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sequencing of CYP1BI1, comparing with sequencing on GenBank
and the results of gene sequencing of the control group, determining
the number, location and mutation in patients with primary
congenital glaucoma simultaneously detect new mutations. Evaluate
the relationship between mutations identified with clinical
characteristics such as disease onset time, disease stage, symptoms
and signs and results of response to treatment.
Objective 2: Detecting healthy people carrying disease genes on
Sfamily members who are related to the NP congenital glaucoma.
Select family members. Taking blood for detection of healthy people
carrying disease genes on family members who are related by blood
to patients based on the sequencing results of CYPIBI. Genetic
genealogy is the genealogy of the father and / or the patient's mother
carrying the mutated CYP1B1 gene mutation for the child. Genetic
non-genetic pedigree is the genealogy of parents without the
mutation of CYP1B1 mutation that arises during gamete generation.
Data processing

The data were recorded in the medical record and studied
according to the medical statistical algorithm with SPSS 16.0
software. Compare quantitative variables with T-test, compare
qualitative variables with Test y*. The relationship between factors
with mutation was assessed by OR value and 95% confidence
interval. P value <0.05 was considered to be statistically significant
when used to test the difference in results.
2.4. Research ethics

The thesis strictly follows the research ethics in Medicine.
Patients and families voluntarily participate in the study, with the
consent of the patient and / or family representative.

CHAPTER 3: RESULTS

3.1. Characteristics of primary congenital glaucoma patients
3.1.1. Age of onset

The age of onset is the time from when the patient is born until
the family first discovers abnormalities in the child's eyes. The
majority of patients detected disease from birth to less than 1 month
old accounted for 58.2%. The average detection time is 2.58 + 3.59
months of age, as early as the birth, no later than 11 months. Among
47.7% of patients detected the disease at birth, 51.2% of patients
detected the disease 2 weeks after birth.

Giai doan bénh: Ty 1& d6t bién cua nhitng bénh nhan c6 mit & giai
doan ning 14 cao nhét (chiém 46,8%), khac biét co y nghia thong ké
v6i ty 1& dot bién cua nhom bénh nhan ¢ giai doan trung binh
(12,9%) va nhe (25%) voi p=0,000 (Fisher Exact - Test).

Nhin 4p: Trong s6 85 bénh nhén, ching t6i do dwoc nhén ap cho 143
mit. Nhan 4p trung binh cia nhom c6 dot bién gen Ia
28,03+8,89mmHg cao hon so véi nhdn ap trung binh cua nhém
khong c6 dot bién gen la 26,74+8,27mmHg, tuy nhién sy khac biét
khong c6 ¥ nghia thong ké (p>0,05-T-Test).

Puong kinh gidc mac: Duong kinh ngang cua gidc mac trung binh &
nhom c6 dot bién gen 1a 13,22+0,87mm cao hon so nhém khong dot
bién 1a 12,99+0,84mm (p>0,05). Trong khi d6 duong kinh doc cua
gidc mac trung binh & nhém c6 dot bién gen 1a 12,470,75mm cao hon
so nhom khong dot bién 1a 12,10+0,82mm (p=0,018-T-Test).

Chiéu dai truc nhin ciu: trung binh ctia nhom c6 dot bién gen la
23,21+2,95mm khong khac biét so vdi chiéu dai truc nhin cau trung
binh ctia nhém khong dot bién 1a 23,64+3,42mm (p>0,05-T-Test).

Pia thi: Trong s6 85 bénh nhan, quan sat dugc dia thi & danh gia
mirc d6 16m dia cua 58 mat. Mirc do 16m dia trung binh cua nhom co
dot bién gen 1a 0,73+0,14 khong khac biét so véi mirc do 16m dia
trung binh cua nhom khong dot bién 14 0,72+0,23 (p>0,05-T-Test).
Phiu thuit: Ty 1¢ s6 mat mo 1an 2, 3 cia nhom dot bién 1a 20,6%,
2,9% cao hon nhom khong dot bién 13,6%, 1,8%. Nhom dot bién
¢6 2 mét ctia cung 1BN phai mo lai 1an 4 chiém 5,9%, nhom khong
c6 dot bién khong co6 BN nao, p=0,047 (Fisher Exact-Test). Cac
phuong phép phau thuat bao gdm rach be, cit rach b, cit bé ¢6 hoic
khong 4p chét chdng chuyén hoa, dit van dan luu tién phong va quang
dong thé mi giita hai nhom bénh nhéan c6 va khong dot bién gen khac
biét khong c6 ¥ nghia théng ké (Fisher Exact - Test).

Phéi hop cac yéu td 1am sang: Khi danh gia mbi lién quan giira tong
hop céc yéu td 1am sang vai tinh trang dot bién gen CYP1B1 thu duoc
két qua nhu sau:

Khi xét mot yéu td thoi gian xuét hién bénh vdi tinh trang dot bién
gen théy & nhom bénh nhén xuit hién bénh ngay sau sinh ty 1¢ dot bién
gen 1a 25%, & nhom bénh nhén xuit hién bénh muén hon 1a 18,9%.
Kha ning dot bién gen CYPIBI & nhom bénh nhan biéu hién bénh sém
ngay sau sinh cao gip 1,43 lan so véi kha nang dot bién & nhom bénh



nhan biéu hién bénh mudn tuy nhién sy khac biét khong cb y nghia
thdng ké véi khoang tin cay 95%.

Khi xét hai yéu t6 két hop 14 thoi gian xuit hién bénh ngay sau
sinh va tinh trang biéu hién bénh & ca hai mét thy ty 1& dot bién gen
trong nhom nay 1a 34,5%, nhém bénh nhan khong c¢6 cung luc hai yéu
t6 nay thi ty 1& dot bién gen 1a 14,3%. Kha ning dot bién gen CYPIBI
& nhém bénh nhan mang dong thoi hai dac diém bénh biéu hién sém
ngay sau sinh va ca hai mét cao gap 3,16 lan so voi kha nang dot bién &
nhom bénh nhan biéu hién bénh mudn va/hodc bénh & mot mét, su
khac biét co ¥ nghia théng ké v6i khoang tin cay 95%.

Khi xét ba yéu t& két hop 1a thoi gian xuat hién bénh ngay sau
sinh, tinh trang biéu hién bénh & ca hai mit thiy ty 18 dot bién gen
trong nhom nay 1a 53,8% cao hon nhom bénh nhan khong c6 dong thoi
ba dic diém trén 1a 15,3%. Kha niang dot bién gen CYPIBI & nhom
bénh nhan mang ddng thoi ba dic diém bénh biéu hién sém ngay sau
sinh, & ca hai mét va giai doan bénh nang cao gép 6,47 1an so véi kha
nang dot bién & nhom bénh nhan con lai, su khac biét co v nghia théng
ké v&i khoang tin cdy 95%.

3.3. Két qua phat hién ngudi lanh mang gen bénh trong thanh vién
gia dinh bénh nhan glocém bim sinh nguyén phat

Nghién ctru d3 phat hién 19/86 truong hop c6 dot bién gen
CYPIBI bang ky thuat giai trinh tw va MLPA, trong d6 c6 hai anh em
trai & mot gia dinh vi vay tiép tuc tim dot bién gen nay trén cac thanh
vién cuia 18 gia dinh c6 quan hé huyét théng v6i bénh nhan.

Nghién ctru liy dugc 29 miu mau xét nghiém cua cac thanh vién
thudc 15 gia dinh bénh nhan bao gdm 13 ngudi b, 13 ngudi me, 3
ngudi em rudt ciia bénh nhan. Két qua ching t6i phat hién 3/13 nguoi
bd, 2/13 ngudi me va 1/3 ngudi em duge xac dinh 13 nguoi

trong s 11 gia dinh 1dy dwoc mau bd va me lam xét nghiém thay
di truyén dot bién gen CYPIBI & 3 gia dinh chiém 27,3%. Trong s6 4
gia dinh chi liy dugc mau bd hodc me bénh nhan thay c6 1 gia dinh
co di truyén dot bién gen CYPIBI. Cu thé tinh trang dot bién & cac
thanh vién gia dinh bénh nhéan c6 dot bién gen CYPIBI nhu sau:

Két qud phat hién djt bién & cdc thanh vién gia dinh bénh nhén

Mai so Bénh nhan Nguoi lanh mang gen bénh

Genome sequencing techniques: purification of PCR products.
Solve the process of sequencing genes, using pp BigDye terminator
sequencing.

Technique of conducting MLP reaction: DNA denaturation,
attachment (hybridization) probe to target gene, connecting 2 probe
heads, amplifying hybrid product (probe). The probe amplification
product will be electrophoresis on the fluorescent capillary on the
sequencing machine to analyze the results.

[ Diagnosis ]
Explain for patient’s family I Medical record
member/sign ]

—

2ml peripheral blood of patient/ 2ml peripheral blood of family members/

(2| gia dinh ldy nfu

anh em) (e )
e R
in silico software,

50 controls
New mutations

Indicators, research variables and criteria for evaluating results
Objective 1: Identify mutations of CYPIBI gene and clinical
relevance in patients with primary congenital glaucoma.

Patients were evaluated for variables and indicators for their
personal and family history. Disease detection age is divided into 3
periods doanl month, 1-6 months and> 6 months. Gender, number of
eyes sick. Measure intraocular pressure, averaged and divided into 3
groups <25mmHg, 25-35mmHg,> 35mmHg. Assess the degree of
transparency of the cornea, divided into 3 levels: clear, less cloudy,
cloudy. Measure corneal diameter, averaged and divided into 3
groups <I3mm, 13-14mm,> 14mm. Based on the results of



Diagnosis of patients and making family pedigree: All patients B0 bénh nhin Mg bénh nhin  Anh/em b¢nh nhén
were asked, examined according to a record. Ask patients, examine Dot bién Thé Dotbién  Thé  Dotbién Thé  Détbién  Thé
and classify disease stages. Establish family pedigree. ot bién ot bién dot bién dot bién

Process of analyzing mutation of CYP1B1 gene in patients: The G02 Xoadoan Ddnghop Xoadoan Dihop Xoadoan Dihgp Xoadoan Dihop
patient's family is explained about the study and signed a commitment to exon 1-3 exon 1-3 exon 1-3 exon 1-3
voluntarily participate in the study. Take about 2ml of anticoagulant GOS8  p.Q86K  Dihop  Khong Khong
peripheral blood in EDTA. DNA extraction. The sequence of CYP1B1 G09  pQIs9X  Dihop  Khong Khong

gene was detected to detect point mutations, using primer pairs designed
to cover the entire length of CYP1B1 gene to conduct PCR reaction,
PCR products will be sequenced directly, compared to Compare with

pQI64X  Dihop
pD218H  Dj hop

G11 p.Q86K Di hop Khéng Khéng

GeneBank sequences to detect mutations.
p.QI59X  Dihop

Conducting MLPA technique determines the deletion mutation

section: using MLPA Kit (MRC-Holland). Identify new mutations G19 p.AI33T Dihop  Khong Khong
and the ability to cause primary congenital glaucoma of new G20 pL27Q  Dihop  Khong Khong
mutations by silico software (software Polyphen 2), the higher the p.G36D  Dihop
ability to cause disease when the evaluation point is closer to 1 point. p.G6IE  Dihop
Confirming a new mutation when sequencing the CYP1B1 gene of G21 p.Q86K  Dihgp  Khong Khong
50 normal Vietnamese people does not appear mutated like a patient. pVI98l _ Dihop

Process of detecting healthy people carrying disease genes: G24 pE229K Dihop Khong

Extract DNA from blood samples of family members. Locate point DN Dénghop

mutations and deletion mutations (based on the analysis of CYP1B1

. . . . . . G40 p.D218H Dihop  p.E229K  Dihop Khéng
gene in each patient's family) for mutation analysis. Proposed genetic

p.E229K Di hop

counseling. i _ _
Technical research process: Patients and family members of the G43  pQ86K  Dihop  Khong Khong
patient, the control was taken 2ml of EDTA blood with an G44  p365E  Dihop  Khong
anticoagulant of 1.5mg / ml. The process is absolutely sterile. DNA G56  Xéadoagn Donghop Xéadoan Dihep
was extracted from peripheral blood by phenol / chloroform method. exon 1-3 exon 1-3
All 3 exons of CYP1B1 are amplified with specific primers designed G70  p.E229K  Dihop Khong
at the HMU and Protein Center. G84 p.E229K  Dihgp  Khéng Khéng
Primer G85  p.E229K Di hop Khong p.E229K  Dihop Emtrai: Dihogp
Primer Sequence (5°-3’) Bp p.E229K
1F-El 5'-GAAAGCCTGCTGGTAGAGCTCC-3' 308 " Em ghi: khong dot
1R-E1 5'-CTGCAATCTGGGGACAACGCTG-3’ bién
1F-E2 5:— TCT CCA GAG AGT CAG C’TC CG-3’ 449 3.3.1. Phd hé cé di truyé‘n dot bién
IR-E2 5,'GGG TCGTGG CTG TAC-3' TCG . Két qua nghién ctru thiy 4 pha hé c6 dot bién di truyén gdm céac
e 787 gia dinh bénh nhan G2, G40, G56 va G85. Trong do 2 gia dinh mang
A e Y dot bién p.E229K di truyén dang di hop 1w, 2 gia dinh mang ot bién
3R-E3 | 5-TAT GCA GCA CAC CTC ACC TG-3" 883 x6a doan todn bg gen CYP1BI.

* Phd hé gia dinh bénh nhin G40



BN mang 1 dot bién gen p.E229K
di hop tir va 1 dot bién di hop tu

két hop p.D218H. BS BN c6 dot
bién p.E229K thé di hop to. Me
BN khong phat hién DB. BS, me
khong phat hién DB p.D218H.

* Phd hé gia dinh bénh nhin G85

Bénh nhan mang 1 d6t bién gen
p-E229K di hop tir. Em trai bénh

nhén ciing mang 1 dot b{én gen
|£ (g Cg ﬁ p.E229K di hop tir va biéu hién

bénh giéng bénh nhan. Me bénh
nhan ciing mang dot bién p. E229K
thé di hop tir. B6 va em gai bénh
nhan khong phat hién dot bién va
khong mic bénh.

Nghién ctru da phat hién 2/86 truong hop c6 dot bién x6a doan

D'TQ
S o

toan by exon 1-exon 3. Ca hai trudng hop nay déu tuan theo quy luat
di truyén cua Melden.
* Phd hé gia dinh bénh nhin G02:

DTQ
Smodor

K] nz

Két qua MLPA cho tl‘léy: BN mang dot bién x6a doan hoan toan
ca exon 1-3 ¢ trang thai dong hop t. BO, me va em gai BN 1a ngudi
lanh mang dot bién ¢ trang thai di hop tu.

* Phd hé gia dinh bénh nhin G56

2.1. Research subjects

All patients who were diagnosed with primary congenital
glaucoma at VNIO and tested to identify mutation of CYP1B1 gene
at the Center of Genetic-Protein Research in Hanoi Medical
University from September 2014 to September of the year 2018.

Members of patients’ fmilies who have mutations.

A healthy group of people with a family history of no genetic
disease were used as a control sample during the identification of
CYP1BI1 mutation when performing molecular biology techniques
and running new mutations.

Selection criteria: the patient was diagnosed with primary
congenital glaucoma when the patient has 4 or more symptoms: (1)
elevated IOP; (2) enlargement of the globe, particularly the anterior
segment; (3) edema and opacification of the cornea, with rupture of
Descemet's membrane; (4) thinning of the anterior sclera and atrophy
of the iris; (5) anomalously deep anterior chamber; (6) structurally
normal posterior segment, except for progressive optic atrophy; and
(7)  photophobia, blepharospasm, and excessive tearing
(hyperlacrimation).

Exclusion criteria: patients with accompanying systemic or ocular
diseases, other genetic diseases. The patient or family representative
did not voluntarily participate in the study.

2.2. Time and place of study

Time: from September 2014 to September 2018.

Location: VNIO is the place to diagnose, treat and manage patients
with primary congenital glaucoma. Center for Genetic Research -
Protein Hanoi Medical University is the place to conduct molecular
genetic techniques.

2.3. Research Methods

Methods of cross-sectional descriptive research.

Sample size and sample selection: convenient sample size. 86
patients. 29 family members. 50 healthy people to take control
samples.

Research facilities: eye examination, use to determine genes and
chemicals

Steps to conduct research



1.3. Carrier CYP1B1 mutation in healthy people

From the 2009 report in Spain, the gene mutation of the
recessive gene CYP1B1 was mentioned, in heterozygous state. In the
last 5 years, there have been more and more studies on discovering
healthy people carrying disease genes in patients' family members.

The development of genealogy to examine genetic mutation
properties helps in prenatal diagnosis, giving patients' families
genetic counseling and early diagnosis to improve the general
population quality and quality. Treatment of diseases in particular.

In 2007, mutation p.E173K was first detected in an Egyptian
patient family. That same year, Chitsazian also described this
mutation in the family of Iranian patients with primary congenital
glaucoma at a rate of 1.9% of the 29 detected CYP1B1 gene
mutations.

This mutation was also studied by Ling Chen (2015) found in a
family of 19 members in China with 3 patients with primary
congenital glaucoma. The mutation p.E173K is located on exon 2 of
the CYP1BI1 gene, the chromosomal recessive genome is usually a
mutation that causes genetic disease over three generations.

Research in Japan also showed a recessive inheritance in
patients with primary congenital glaucoma. The patient's father had
an Aspl92Val mutation in heterozygous state, the mother with the
Val364Met mutation in heterozygous state did not show any disease.
When inherited for children, there are 2 mutations in heterozygous
state manifested.

The study in Vietnam by Do Tan (2016) found that 5 patient
families had a genetic mutation of CYP1B1 from parents to children.
In which 2 patients with genetic mutations in the state of
homozygous and 3 patients with mutations in heterozygous state.

In 2017, Maria's study in Spain showed that only four families
with a CYP1B1 mutation had only one family with mutations from
parents to children.

CHAPTER 2: SUBJECTS AND METHODOLOGY
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Két qua MLPA cho thdy bénh nhan mang dot bién x6a doan hoan
toan exon 1-3 & trang thai dong hop tir. BS bénh nhan 13 ngudi lanh mang
dot bién x6a doan hoan toan exon 1-3 & trang thai di hop tir.

3.3.2. Phad hé khéng di truyén djt bién

Trong s 15 pha hé nghién ctru, 9 gia dinh khong phat hién dot
bién di truyén, tuy nhién thay cé di truyén mot s6 da hinh don va tién
st dac biét.

CHUONG 4: BAN LUAN

4.1. Pic diém ciia bénh glocdm bam sinh nguyén phat

4.1.1. Phidn bé bénh nhin theo tudi phdt hign bénh: Thoi gian phat
hién bénh trung binh 1a 2,58+3,59 thang tudi. Két qua twong duong
véi cac tac gia khac & Viét Nam va trén thé gioi. Nghién ciru ciia D6
Tén (2016) trén 30 bénh nhéan thdy tudi phat hién bénh tir ngay khi
sinh dén 10 tudi, tuy nhién trung vi ciing 1a 2 thang tudi. Nghién ctru
0 90 bénh nhan Moroccan thoi gian phat hién bénh trung binh 1a 26
ngdy tudi, som nhét 1a ngay khi sinh ra vd mudn nhat 1a 6 thang tudi.
4.1.2. Phén bé bénh nhan theo gidi: So sanh véi cac nghién ciru trén
thé gidi nghién ciru cua chung t6i ciing cho két qua tuong ty, bénh
nhan nam mic bénh nhiéu hon nit tuy chénh 1éch khong nhiéu.

4.1.3. Tién sit bénh nhén va gia dinh: Trong s6 86BN chi co gia dinh
G85 ¢6 2 anh em trai ciing bi bénh glocom bam sinh nguyén phat. Gia
dinh G11 ¢6 b6 va ba ndi cing bi glocom. Khong co gia dinh nao co
tinh trang két hon can huyét. Ty 1€ tré 1a con thu nhét bi bénh chiém
t61 53,5% nén cac gia dinh rat cAn sy tu van di truyén dé tién luong ty
1¢ mic bénh va phong bénh & nhitng con tiép theo.

4.1.4. Tinh trang mit bi bénh ciia bénh nhan: ty 1¢ 2 mit bi bénh
nhiéu hon 1 mit mot cach c6 y nghia théng ké voi p=0,000, két qua
cling phu hop véi ddc diém cua bénh va nghién ciru ciia cac tac gia



khac trén thé gidi. Nghién ciru ciia Latifa Hilal & 90 bénh nhan thiy 82
bénh nhan biéu hién bénh & hai mét chiém 91,11%.

4.1.5. Giai doan bénh ciia mdt bénh nhin: Pa sé cic mit bi bénh &
giai doan trung binh (63,7%) va giai doan ndng (33,6%), giai doan
nhe hiém gap (2,7%). Ty 1¢ giai doan bénh trong nghién ctru khac biét co
y nghia thong ké (p=0,000). So sanh két qua v6i nghién ctru ciia DS Tén
cling cho thay mirc do trung binh 34,6%, mirc do ning gip nhiéu hon
chiém t&i 65,4%, khong c6 bénh nhéan & giai doan nhe.

4.1.6. Trigu chitng co ning: Két qua twong ty nhu nghién ciru cia
Ezequiel Campos-Mollo (2009) tai Tay Ban Nha trén 39 bénh nhan, ty 1¢
chéi va sg anh sang 1a 72%, chay nudc mat 1a 64%. Dau hiéu nhin m&
kho phat hién nhat, gia dinh chi phat hién dwoc khi tré khong ¢ phan xa
dua mét nhin theo vat hodc di anh huong rd dén thi luc cua tré.

4.1.7. Diu hiéu thuc thé: Kham xét quan trong trong bénh glocom
bam sinh nguyén phat 1a danh gia tinh trang giac mac. Phu giac mac
gy nén bdi tinh trang phu biéu md giac mac don thuan do ting nhan
ap, néu diéu tri som giac mac s& phuc h01 hoan toan, gidc mac trong
trd lai va khong anh hudng dén thi luc, néu bénh tién trién kéo dai co
thé gay phti nhu mé gidc mac vinh vién khong hdi phuc. Mirc d6 phu
duc gidc mac dugc danh gia theo 3 muc dg 1a trong, duc 1o va duc
trdng. Trong nghién ciru mirc do giac mac duc nhe (38,4%) cao hon 2
nhom con lai tuy su khac biét khong c6 y nghia thong ké. Trong
nghién ciru cia chung t6i duong kinh ngang giac mac trung binh cta
146 mat do duoc trong nghién ctu 1a 13,06+0,85mm, 16n nhat 1a
16,0mm, nhé nhét 1a 11,5mm. Nghién ctru cua Tharwat H. Mokbel
(2018) trén 305 mit cia 207 bénh nhan Ai Cép ciing cho két qua
twrong tw, duong kinh ngang giac mac 12,80+1.10mm, 16n nhat Ia
16mm, nho nhét 13 11mm. Ran mang Descemet cua giac mac hay
goi 1a vét Haabs déu hiéu nay thuong khong gip & gidc mac co
duong kinh ngang dudi 12,5mm hodc bénh xuat hién sau 3 tudi.
Trong nghién ciru nay 15 mit c6 vét Habb’s chiém 10,3% thap hon
nghién ctru cta Latifa Hilal (2010) 38/180 mét c6 vét Habb’s, ty 1¢
nay la 21,11% va tuong duong nghién ctu tai An Do (2013) 12 9%.
Ngoal ra con mot sb yéu té khac nhu tién phong, dia thi, nhén ap,
siéu am.

4.2. Két qua xac dinh dot bién gen CYP1B1 va mdi lién quan véi
14m sang bénh glécom bam sinh nguyén phat

PCR (Polymerase Chain Reaction): based on the activity of the
catalytic DNA polymerase, with material being four types of
nucleotides. This reaction requires the presence of primers and
reverse sequential primers with two ends of the DNA sequence.

DNA sequencing: is a method of determining the placement of
nuceotids in DNA molecules. Today gene sequencing techniques are
widely used to detect mutations in the eye and body diseases such as
congenital adrenal hyperplasia, Wilson's disease, Leber neuritis,
retinal cancer, Retinal pigment degenerative disease. Currently, it is
common to use two sequencing methods that are dideoxynucleotid
and automated sequencing.

MLPA  method  (multiplex  ligation-dependent  probe
amplification)

The relationship between mutated NP congenital glaucoma

Relationship with gender: studies have shown that the mutation
rate between the sexes is not different.

Relationship with time of occurrence of disease: earlier
occurrence of disease in patients with CYP1B1 mutation compared
with group without gene mutation.

The incidence of both eyes was higher in patients with CYP1B1
mutations than those without mutations, but this difference was not
statistically significant.

The relationship between severity of disease and CYPIBI gene
mutations: In the study of Xueli Chen (2014), corneal opacity levels
in the group were significantly more significant than those without
the mutation (p = 0.034). In the study of Orna Geyer (2011), the
degree of severe corneal and buccal ocular hypertension accounted
for 58% (10/17 patients) in the group with higher mutations than the
non-mutant group 11% (2/17 patients) (p = 0.004). The Wool Suh
study (2012) found that in the group with CYPIB1 mutation, the
incidence of severe disease was higher (52.4%) compared to the
group without the mutation (43.9%), however the differences were
This is not statistically significant.



- Mild: intraocular pressure (IOP) <25mmHg, cornea diameter
<13mm, clear cornea.

- Moderate: IOP 25-35mmHg, cornea diameter 13-14mm,
cornea clouding.

- Severe: IOP >35mmHg, cornea diameter >14mm, cornea opacity.

Treatment of primary congenital glaucoma

Medical therapy is just a preparation for surgery or an adjunct
to surgery when it is not effective.

Surgery was applied in order to break abnormal membrane
which allows aqueous humor flow to trabecular meshwork, Schlemm
canal then flow outside.

1.3. Genotype and phenotype correlation
CYPIBI mutation

Rate of CYPIB1 mutation: most common in the Middle East
(64.8%) and Mediterranean (54.4%), Europe (34.7%), Asia (21.3%),
the lowest rate in the US (14.9%).

Genotypes of CYPIBI: According to Li and colleagues, as of
2010, around 655 worldwide studies of CYP1B1 gene mutations in
glaucoma have been conducted in the world, including 52 genetic
mutations. CYP1B1 in primary congenital glaucoma in different
countries.

- Missense 66.76% most common.

- Deletion (14.12%).

- Deletion / insertion (0.09%).

- Duplication (4.28%).

- Duplication / deletion (0.09%).

- Insertion (2.82%).

- Nonsense (3.55%).

- 89 cases non mutation (8.11%).

The authors also conclude that missense is the most common
mutation. In Asia, this type of mutation accounts for about 20% of all
patients with primary congenital glaucoma and about 60% of the total
mutations of CYP1B1.

CYPIBI1 mutation: According to Li et al., During the 14-year
period up to 2010, 542 patients were studied and found 147 different
mutations.

Techniques for detecting gene mutations CYPIBI

4.2.1. Tinh trgng djt bién gen CYPIBI: Ty 1¢ dot bién gen CYP1BI:
13 22,1%. Két qua phu hop v6i cac nghién ctru trude day cho thdy dot
bién gen nay & chau A 1a khoang 20%.Vi tri dot bién trén gen tuong tur
nghién ctru cia B3 Tén trén 30 bénh nhan glécom bam sinh nguyén phat
Viét Nam phat hién 5 dot bién diém déu nam trén exon 2. Tir d6 c6 thé
nhan dinh ring dot bién diém trén gen CYPIB1 & BN Viét Nam xay
ra chii yéu trén exon 2. Bén canh d6, nghién ciru phat hién 2/86
truong hop c6 dot bién xoéa doan bang k¥ thuat MLPA. Véi Kit moi
cho exon 1-exon 3, théy ca hai bénh nhan c6 x6a doan toan bd gen
nay. Ty 1& dot bién x6a doan chi phat hién dwoc ty 1& dot bién 1a 2,3%,
do d6 ky thuat gii trinh ty van 1a ky thuat vu tién dé x4c dinh cac dot
bién gen CYPIBI trén bénh nhan.Tuy nhién néu khong khuéch dai
dugc exon trén gen CYP1BI thi bénh nhan nén dwoc phan tich bang
MLPA.

4.2.2. Méi lién quan giita lam sang va dgt bién gen CYPIBI

Méi lién quan véi thoi gian xudt hién bénh trong nhém bénh nhén co
mang dot bién gen sém hon nhom khéng mang dot bién tuwong tu
nghién ctru cua cac tic gia khac. Nghién ciru ciia Reddy A. B. & An
Do (2004) tién hanh trén 64 bénh nhan da phat hién 24 bénh nhan
(37,5%) mang dot bién gen CYPIBI. Tét ca cac bénh nhan nay déu
xudt hién bénh rit som trong thang dau sau sinh. Nghién ctru cua
Geyer O. (2010) tién hanh trén 34 bénh nhan cia 26 gia dinh Israel da
phat hién 17 bénh nhan (50%) trong 12 gia dinh (46%) mang dot bién
gen CYPIBI. Nghién ctru di chi ra ring & nhom bénh nhéan co dot
bién, tudi xudt hién bénh trung binh 1a 1,3 thing sém hon nhom khong
dot bién (4 thang) mot cach co y nghia thong ké (p=0,0009).

Méi lién quan véi gidi tinh Chen (2014) tién hanh nghién ctru 192
bénh nhan tai Trung Qudc cho thay ty 1& dot bién gen CYPIBI cua
bénh nhén nam (18,9%) cao hon bénh nhan nir (13%). Geyer (2010)
tai Israel ciing cho két ‘qua tuong tu, su khac biét vé gisi déu khong
khac biét co y nghia théng keé.

Méi lién quan véi tién sit bénh nhéan va gia dinh: Ty 1& dot bién gen
CYPIBI1 trong nhém bénh nhan c¢6 me¢ bi bénh khi mang thai Ia
60,0% cao hon ty 1¢ dot bién gen CYP1BI trong nhém bénh nhén co
me khong bi bénh khi mang thai 1a 18,8%, tuy nhién sy khac biét
khong c6 y nghia thdng ké véi p=0,062 do s6 liéu khong du 16n, cac
nghién ctru khac ciing chua c6 két luan vé van dé nay.



Méi lién quan véi sé mat bi bénh: Dé danh gia mbi lién quan giita s6
mét bi bénh véi tinh trang dot bién gen CYP1BI1, nghién ctru phan
tich két qua theo 2 chidu déu thay sy lién quan chat ché. Két qua ciing
tuong tu nhu cac nghién clru cua cac tac gia khac. Nghién ctu cua
Wool Suh (2012) cho thay ty 1¢ xudt hién bénh & 2 mit trong nhom 22
bénh nhan mang dot bién CYPIBI 1a 81,8%, cao hon so v6i nhom 63
bénh nhén khong mang dot bién 14 61,9% tuy nhién sy khac biét khong
6 y nghia thdng ké (p=0 ,087).
Méi lién quan véi déic diém lam sang va diéu tri: So sanh véi cac tac
gia khac trén thé gidi nhu trong nghién ctru ciia Xueli Chen (2013),
mirc d6 duc gidc mac & nhom mang dot bién gen ning hon c6 y nghia
so voi nhom khéng co dot bién gen (p=0,034), tuy nhién khong co su
khac biét vé nhin ap trung binh va duong kinh giac mac ctia 2 nhém
(p=0,064 va p=0,986). Nghién ctu cta Orna Geyer (2011), mirc d¢
duc gidc mac nang va 16i mét trdu chiém 58% (10/17 bénh nhan) &
nhém mang dot bién cao hon nhom khong dot bién 11% (2/17 bénh
nhan) (p=0,004). Nghién ctru cia Wool Suh (2011) thiy & nhém c6
dot bién gen CYP1BI ty 16 mirc d6 bénh néng cao hon (52,4%) so voi
nhom khéng c6 dot bién gen (43,9%), tuy nhién khéac biét nay khong
¢6 y nghia thong ké. Nghién ctru tai Liban (2016) cting chi ra rang
khong c6 su khac biét vé nhan ap trung binh truéc moé (35,2mmHg va
35,6mmHg), nhan 4p trung binh sau mé (15,6mmHg va 14,8mmHg),
mirc d6 1om dia (0,57+0,19 va 0,62+0,3) gitra hai nhém c6 va khong
c6 dot bién gen (p>0,05). Bén canh d6 murc do ning (duc gidc mac
nang va 161 mét trau) tai thoi diém phat hién bénh cua nhém mang dot
bién 14 67% cao hon gép 2 1an nhém khong mang dot bién, tuy nhién
su khac biét khong c6 y nghia théng ké (p=0,32).
4.3. Dot bién gen CYPIBI trong cic thanh vién gia dinh bénh nhin
Nguoi mang gen bénh 1a nguoi mang gen ¢ trang thai di hop t&
va c6 kha ning truyén gen bénh cho thé hé sau. Phat hién ngudi mang
gen bénh 13 co s& ciia tu van di truyén va chan doan trude sinh.
Glocom bam sinh nguyén phét 1a bénh di truyén lin nhidm sic thé
thudng va hién tuong di truyén bénh da duoc ghi nhan ¢ nhiéu gia
dinh Trung Pong do tinh hinh hon nhan cén huyét. Ty 1¢ dot bién di
truyén gip ¢ 4/15 gia dinh chiém 26,7% twong ddng vdi cc nghién
ctru khac trén thé gi¢i nhu nghién ctru ciia Maria T. Garcia-Anton tai
Tay Ban Nha nim 2017 ty 1¢ nay 1a 25%, tuy nhién thdp hon nghién

543 aminoacid, locate at position 2p22.2 of short arm of chromosome
2 and it has 3 exons, gene coding starts from the second exon, length
of this gene is 1629 pairs of base.
Diagnose of primary congenital glaucoma
Diagnose confirmed if patient has at least 4 symptoms of the followings:

- Intraocular pressure > 25mmHg (Maklakov) or > 22mmHg (Icare)

- Photophobia, epiphora

- Cornea diameter > 12mm

- Cornea edema, clouding

- Deep anterior chamber, abnormal angle

- Glaucomatous optic disc defect

Differential diagnose follow Ourgaud map

Three main factors of

A B congenital glaucoma are
2 ’ three circles
: ' " 5 A : ocular hypertension

B : cornea enlargement

C : cornea clouding
.7

There are 7 possibilities:

- Zone 1 has 3 main factors (A + B + C) is typical primary
congenital glaucoma.

- Zone 2 has ocular hypertension and cornea enlargement (A +
B) is primary congenital glaucoma without cornea clouding which
require differentiating with megalocornea.

- Zone 3 has ocular hypertension and cornea clouding (A + C):
glaucoma in older children and adults, require differentiating with
other causes of cornea clouding and secondary glaucoma

- Zone 4: cornea enlargement and clouding.

- Zone 5: cornea enlargement.

- Zone 6: ocular hypertension, congenital glaucoma in the
second eye of older children.

- Zone 7: cornea clouding, birth trauma, sclerocornea.

Stage diagnose : Al-Hazmi



- This study has also confirm the tight relation between some
clinical signs with CYP1B1 mutation as well as gene mutation
hereditary rate and detect gene mutation in healthy family
member, therefore consult proper genetic advises for patients and
their family.

3. Arrangement of study:

This study has 121 pages including Introduction (2 pages); 4

chapters: Chapter 1: Overview (33 pages), chapter 2: Subjects and
study methoad (12 pages), Chapter 3: Result (39 pages), Chapter 4:
Discussion (31 pages), Conclusion (2 pages)

Other parts: reference, appendix, table, graph, picture.

Chapter 1
OVERVIEW
1.1. Background

In 1970, definition of primary congenital glaucoma was made by
Shaffer and Weiss which was “the most common glaucoma in
children, autosomal recessive mutation with abnormal anterior
chamber angle which iris and ciliary body have an anterior insertion
at trabecular meshwork without other abnomalities”. Ocular
hypertension is the cause of cornea enlargement, cornea clouding and
epiphora caused by breaks in Descemet’s membrane. Primary
congenital glaucoma is rare, typically present in both eyes (65% -
80%). 25% presents at birth, 60% of the patient is diagnosed before 6
months of age and 80% in the first year of life.

Based on researches of embryology and anatomy of anterior
chamber angle, ocular hypertension in patient with congenital
glaucoma is caused by Barkan membrane existence at trabecular
meshwork. Nowadays, genetics theory of congenital glaucoma has
been proven by many studies.

It is said that CYP1B1 mutation results in enzym production
disorder, intracellular chemical reaction change which in turn cause
trabecular meshwork structure abnormality leading to ocular
hypertension dues to aqueous humor blockage. CYP1B1 gene has

ctru cia DS Tén 100% phat hién di truyén.

Dét bién p.E229K: 13 dot bién sai nghia, di hop tir. Dot bién nay dugc
phat hién di truyén & gia dinh bénh nhan ma s6 G40 va G85. Dot bién
nay dugc Michels-Rautenstrauss mo ta lan dAu tién ndm 2001 & bénh
nhén glocom bam sinh nguyén phat tai Dtrc va duoc phat hién lién két véi
bién thé p.A443G, tuy nhién trang thai giy bénh clia A443G chua duoc
cong bd. Tac gia da xac dinh dot bién p.E229K di hop 1a dot bién gay
bénh. Theo Mukesh Tanwar (2009) dot bién p.E229K duogc xem la 1
trong 6 dot bién phd bién nhat (p.G61E, p.P193L, p.Ter223, p.E229K,
p. R368H va p.R390C). Dot bién nay ciing dwoc tac gia Ni Li théng
ké 1a mot trong sd nhitng dot bién phd bién & cong ddng ngudi da
tréng. p.E229K da dugc xac dinh & trang thai di hop tir ¢ hai bénh
nhan Phap bi bénh glocom bam sinh nguyén phat, & 5 bénh nhan An
bo. Tac gia Choudhary D. da phén tich dot bién p.E229K, vi tri acid
amin 229 nam trong mdt vung quan trong, gop phan vao ciu tric ba
chiéu cua protein . Dot bién nay Xdy ra o dau tan COOH cuia F-xo4n trong
ving lan cin cia ving két dinh dé. Thay thé acid glutamic bang acid amin
lysin dan dén mot su thay doi tir mot du luong tich dién am cho mot chudi
bén tich dién duong va diéu nay lan luot anh huong dén phan phdi cuc
bo. Dot bién nay 1am rdi loan mot cum cau mdi quan trong. Trong kiéu
hoang da (WT), R-194/E-229, R-194/D-333 va D-333/K-512 tao thanh mét
tam gi4c twong tac ion, giit I-xodn voi F-xodn va soi $3.2. Do dot bién nay,
twong tac R-194/E-229 bj mat va c6 kha ning 1am mat 6n dinh cac tuong
tac ion khac trong protein. Mot bao cao thir hai ciing xac dinh p.E229K
nhu alen hypomorphic (allen giam hinh) va dé xuat rang dot bién nay
¢6 thé hoat dong nhu alen nguy co, c6 thé dan dén su phat trién cua
tang nhin 4p v6i sy hién dién ciia gen sira d6i hodc anh huéng moi
truong. DOt bién nay ciing di dugc tim thiy lam giam sy 6n dinh
protein, p.E229K tac dong dén kha ning chuyén hoa chit nén.

Dét bién p.D218H: theo két qua phan tich in silico du doan kha ning
gy bénh cua cac dot bién gen CYP1BI, dot bién D218H la dot bién
md&i co kha ning gy bénh véi sé diém 1a 1,000. Dot bién p.D218H la
dot bién thay thé Aspartate thanh Histidine tai vi tri acid amin 218.
bay la vi tri khéi dau cua ciu tric Alpha helix (xoan alpha) cua
protein CYP1BI. Gia dinh bénh nhan ma s6 G40 c¢6 2 ngudi con. B6
me bénh nhan binh thuong, khong phat hién bénh. Em gai bénh nhan
cling ¢6 50% kha ning mang gen, can lam xét nghiém di truyén. Bénh



nhan can tu van di truyén trudc hon nhan.

O gia dinh bénh nhan mang mé s6 G85 co 3 anh em. Phan tich gen
CYPIBI thiy 2 anh em trai trong gia dinh c6 mang dot bién p.E229K &
trang thai di hop tir déu biéu hién bénh glocom nguyén phat nang. Em gai
bénh nhan khong mang gen dot bién va biéu hién 1am sang binh thudng.
Me bénh nhan 1a nguoi lanh mang gen bénh p.E229K ¢ trang thai di
hop tir 1dn di truyén cho con, khong biéu hién bénh. B6 bénh nhan
khong phat hién dot bién. B, me bénh nhan khong phat hién dot bién
nao khac trén gen nay. Pha hé nay khong tuan theo quy luat di truyén
Melden nhung nhu cic nghién ctru khac di chimg minh dot bién
p-E229K c6 kha niang gy bénh khi ¢ trang thai di hgp hodc c6 mot
dot bién gen khac phdi hop ma chua dwoc tim hiéu trong nghién ctru
nay. BN va em trai cin duoc tu van di truyén trude hon nhén.

Dot bién xéa doan gen CYPIBI: hai BN mang PB xo6a doan
hoan toan ca exon 1-3 & trang thai dong hop tir, day 1a DB mai phat
hién. Hai BN déu biéu hién bénh rit ning, phau thuat som nhung két
qua that bai din dén mu 10a ca hai mit, sco giac mac duc tréng anh
huéng dén tham my. B6 me BN can lam chan doan trude sinh khi ¢6
y dinh sinh thém con. Em gai BN can tu véan di truyén khi két hon.
Bénh nhan can dugc tu van di truyén trudc hon nhan.

Gia dinh bénh nhan G56 c6 3 anh em. B(S bénh nhan 1a nguoi lanh
mang gen bénh ¢ trang thai di hop di truyén cho con, khong lay duogc
mau mau cia me bénh nhian do me bénh nhén di xuit khau lao dong &
nuge ngoai. Chung t6i dy doan di truyén ciing xdy ra theo quy luft
glong nhu gia dinh bénh nhén GO02 nén cung can tu vén di truyen
chan doan trude sinh cho gia dinh néu mudn sinh thém con.

4.3.2. Cdc phd hé khong di truyén dét bién

11 pha hé khéng co dot bién di truyén gdm céc gia dinh bénh nhan

G08, G09, G11, G19, G20, G21, G24, G43, G44, G70 va G84.

INTRODUCTION

Primary congenital glaucoma is a condition in which ocular
hypertention occurs dues to abnormal developement of anterior
segment. The disease usually occurs in both eyes and it is one of the
most common causes of blindness in young children. Molecule
biological researches have mentioned the role of gene mutation
including CYP1B1, LTBP2, MYOC in this disease, in which
CYP1B1 mutant is the most common form with the incidence from
10 to 100%. CYPIBI1 has been confirmed to be one of the causes of
congenital glaucoma. In vitro and in vivo have showned that
CYPI1B1 protein plays the most crucial role in forming ocular
structure and maintain its function. CYP1B1 mutant mainly locates
sporadically alongs the gene; CYP1B1 mutant incidence varies in
different races with about 20% in Asia [8],[9],[10]. Vietnam National
Institute of Ophthalmology has about 20 more new primary
congenital glaucoma cases every year. Gene application to detect
gene mutation in normal people and prenatal diagnosis helps
consulting proper genetic advices, therefore decrease the number of
patients in public which then has positive effect to social and
economics developement in long-term. The research “Identification
of CYP1B1 mutation as cause of primary congenital glaucoma
and detect mutant gene in healthy people” was proceeded in order
to
Identify CYPIBI mutation and its clinical relation with primary
congenital glaucoma
Detect gene mutation in family member of patient with primary
congenital glaucoma
2. New contribution of the study:

- This is the first large-scale study in Vietnam which combines
clinical signs of patients with primary congenital glaucoma and
mocular biology. This study is a crucial preparation to approach
treatment method in future.

- This study has figured out the rate of CYP1B1 mutation in
Vietnam with 10 new gene mutation (9 point mutations and 1
whole CYP1BI1 deletion). The result was publicized and accepted
by international journal.
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KET LUAN

1. Tinh trang dot bién gen CYPIBI va moi lién véi lién quan véi
14m sang trén bénh nhéin glocom bam sinh nguyén phat

19/86 bénh nhan c6 dot bién gen CYP1BI trong d6 17 truong hop
xac dinh dot bién diém bang ky thuat giai trinh ty gen va 2 trudng hop
xac dinh dot bién xoa doan bang ky thuat MLPA. 10 dot bién méi
dugc xac dinh gdm 9 dot bién diém 1a p.Q86K, p.Q159X, p.Q164X,
p.D218H, p.L191Sfs*4, p.A133T, p.L27Q, p.D242N, p.G365E va 1
dot bién x0a doan toan b exon 1-3.

C6 mdi lién quan gitra 14m sang va tinh trang dot bién gen: Bénh
nhan mang dot bién khoi phat som trung binh 14 1,21 thang tudi,
thudng biéu hién bénh & ca hai mét (94,4%). Bénh nhan mang dot bién
gen cé giai doan bénh ning hon (46,8%) va ty 1& phau thuét lai nhiéu
lan hon so v6i nhom khéng ¢6 dot bién gen. Khi nllng OO0t billn gen
CYPI1BI1 0 nhim bOnh nhén mang O0ng th0i ba O0c Oilm bOnh billu
hilln sO0m ngay sau sinh, 0 hai m0t va giai Ooln bOnh nlng cao glp
6,47 10n so vli kh{ nng 00t billn 0 nhim bOnh nhén ciin 10i.

2. Phat hién nguwoi lanh mang ddt bién gen CYP1B1 trén ngudi
nha bénh nhin glécém bam sinh nguyén phat

5/26 bd me cua 15 bénh nhan c6 dot bién gen CYP1BI mang gen
bénh di truyén cho con cai trong d6 3 nguoi bd, 2 ngudi me. 1 trong 3
ngudi anh em ciia bénh nhan mang gen bénh nhung khong c6 biéu hién
lam sang va 1 ngudi vira mang gen dot bién vira biéu hién bénh glocom
bam sinh nguyén phat.

Dot bién di truyén xdy ra & 4 pha hé gia dinh trong d6 2 gia dinh
di truyén dot bién diém, 2 gia dinh di truyén dot bién xoa doan. 11 gia
dinh bénh nhan c¢6 dot bién gen CYP1B1 khong phat hién tinh trang
gen bénh di truyén. Trong pha hé cac gia dinh bénh nhan thiy c6 hién
tuong di truyén ca dot bién gen va da hinh gen.

HUONG NGHIEN CUU TIEP THEO

Can phat hién dot bién trén mot sd gen khac lién quan dén bénh
Glocom bam sinh nguyén phat & nhom bénh nhan dé tim nguyén nhén
gdy bénh.

Phat hién nguoi lanh mang gen bénh trong cac gia dinh bénh nhan
glocom bam sinh nguyén phat dé co ké hoach quan 1y, theo ddi va tu
vén di truyén.
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