PAT VAN PE

1. Tinh cip thiét ciia dé tai

Bénh tao xuong bt toan (osteogenesis imperfecta) con goi la bénh
xuong thuy tinh hay bénh gion xwong v&i tin suidt mic bénh
1/15.000+1/25.000. Nguyén nhan cua bénh 1a do dot bién gen tong
hop collagen typ I dan dén thiéu hut hodc bét thuong cu tric cua
phan tir collagen typ I gdy nén gion xuong, giam khdi luong xwong
va bat thuong cac md lién két. Collagen typ I 1a mot loai protein
chiém wu thé trong chat nén ¢ khoang gian bao ctia hau hét cac mo,
duogc tim théy 0 xuong, mang boc cac co quan, gidc mac, cing mac
mét, cAn va day chéng, mach mau, da, mang ndo, la thanh phén chinh
clia nga rang va chiém 30% trong luong co thé. Vi vay, khi bj khiém
khuyét chat co ban ngoai bao, bénh khong chi biéu hién bit thuong &
xuong ma con bat thuong & cac t chirc khac nhu cing mac méit mau
xanh, tao rang bét toan, giam thinh luc... Bénh tao xuong bt toan
gdy dau dén, tan phé subt doi cho tré ca vé mat thé chit 1an tAm than
v6i thé bénh nhe. Con véi thé bénh ning thi gy tir vong. Bénh 14
ganh ning cho ci gia dinh va xa hoi. Cho dén nay, vin chua co
phuong phap diéu tri dic hiéu ddi voi bénh tao xuong bit toan. Chu
yéu la diéu tri triéu chimg, giam dau, giam giy xuong tai phat voi
muc dich giam dén muc tdi da ty 18 tan tt va suy giam cac chirc
ning, gitp cai thién chét lugng cudc sdng cho bénh nhan. Véi qua
phan tich gen 1a tién dé quan trong giup chin doan trude sinh ddi
v6i cac dbi twong co nguy co cao sinh con bi bénh tao xuong bt
toan dé dua ra nhirng tu van di truyén gip ngin ngira va lam giam
ti 16 méc bénh. Cac nghién ctiru bénh tao xuong bét toan & Viét Nam

van con rat it, chi yéu nghién ctru v€ mat 1am sang.



2. Miuc tiéu ciia d@ tai:
1. Xac dinh dot bién gen COL1A1, COL1A2 trén bénh nhan
méc bénh tao xuong bat toan.
2. X4c dinh dot bién gen COL1A1, COL1A2 ¢ b6 me bénh nhéan

d3 phat hién dot bién gen COL1A1 hodc COL1A2.
3. Y nghia khoa hoc va thye tién clia dé tai:
Bénh tao xwong bit toan (osteogenesis imperfecta) 14 mot bénh di
truyén nguyén nhan do dot bién gen téng hop collagen giy bat
thudng ciu tric ctia phan tir collagen hodc thiéu hut phan tir collagen
lam gion xuvong, giam khéi lugng xuong dua dén giy xwong. Ton
thuong mé lién két 1am cho tré tir vong hodc bi tan phé. Day 1a mot
nhom bénh nan y ddi voi y hoc. Mic du di c6 mot sd phuong phap
diéu tri phﬁn nao han ché sy tién trién cta bénh, giam dau don cho
bénh nhan. Nhiing tién bd vuot bac cia y sinh hoc, sinh héa hoc, di
truyén phén tir da gitip cho nghién ctru sau vé nguyén nhan gy bénh
dé tim ra bién phap diéu tri va phong bénh c6 hiéu qua. Dé tai da st
dung phuong phap di truyén phan tir hién dai PCR, giai trinh tyr gen
dé tim dot bién trén gen COL1A1, COL1A2 gay bénh tao xuong bat
toan cho bénh nhan Viét Nam. Day 1a cong trinh dau tién nghién ctru
dot bién gen gy bénh tao xwong bét toan tai Viét Nam. Dé tai nghién
clru ¢6 y nghia khoa hoc va thyc tién. Két qua nghién ctru dong gop
cho lam sang trong chan doan, diéu tri, phong bénh va tu van di
truyén cho bénh nhan va gia dinh bénh nhan.
4. CAu tric luin an:
Luan 4an dugc trinh bay trong 108 trang chinh (khong ké tai liéu tham
khao va phan phu luc). Luén 4n dugc chia 1am 7 phan:

+ Pit van dé: 2 trang

+ Chuong 1: tong quan tai lidu 32 trang

+ Chuong 2: d6i tugng va phuong phap nghién ciru 15 trang

+ Chuong 3: két qua nghién ctru 30 trang



+ Chuong 4: ban luén 28 trang
+ Két luan: 1 trang
Luan 4n gom: 3 biéu do, 9 bang va 43 hinh, sir dung 110 tai liéu tham
khao gom 11 tai liéu tiéng Viét va 99 tai liéu tiéng Anh.
Chuong 1
TONG QUAN

1.1. Bénh tao xwong bt toan

Cho dén nay, cac cong trinh nghién ciru vé bénh tao xwong bat toan di
duoc thue hién & nhidu qudc gia trén thé gidi. Co ché phan tir, dic diém
1am sang, can 1am sang di dan sang t6. Cac phuong phap diéu tri, chim
s6c nham han ché sy tién trién bénh va nang cao chét luong cudc séng
ctia ngudi bénh ciing di dugc huéng dan va phd bién mot cach rong rai.
1.1.3. LAm sang va phan loai bénh tao xwong bét toan

Biéu hién 1am sang phu thudc vao timg typ cta bénh tao xwong bat
toan. Tuy theo timg nguoi, bénh tao xuong bt toan co thé biéu hién
nhe hodc nghiém trong. Xuong bi gion, dé gy la dic diém cta nhiing
nguoi mic bénh tao Xuong bét toan. Mot s biéu hién cua nguoi mic
bénh tao xwong bt toan la Xxwong dugc tao ra bat thuong, nguoi thap,
bé. Khop léng léo. Ciing mac mat c6 mau xanh da trdi, hodc mau
xa4m. Khudn mit c6 hinh tam giac. Long nguc hinh thung. Cong veo
cot sdng. Rang bi gion, d& gdy (tao ring bét toan). Giam thinh lyc. Bét
thuong két ciu cia da (da nhin min va mong). Nhimg dau hiéu dic
trung khéc c6 thé phd bién & nhiéu typ bénh 1a chay mau cac tang (dé
gay nén nhitng vét thAm tim) va suy ho hip. Sillence va cong su (1979)
da chia bénh tao xuong bét toan thanh bén typ.

1.1.4. Cin lam sang

Xét nghiém c6 gié tri trong chin doan bénh tao xuong bét toan 14 chup X-
quang don thuan. Hau hét cic ddc trung vé chan doan hinh anh cua
bénh duoc biéu hién trén phim X-quang.



1.1.4.1. X-quang théong thwong ciia bénh tao xwong bit toan
1.1.4.2. Ty trong xwong/mdt do xwong
1.1.4.3. Sinh thiét xwong
1.1.4.4. Xét nghigm di truyén phan tiv

- Nudi cdy nguyén bao soi tir da bénh nhan dé phén tich xac dinh
céu trac va chit lugng cua collagen typ I (d6 nhay 87% ddi voi thé
trung binh va nhe; 98% ddi véi thé ning).

- Phén tich trinh tir gen COL1A1 va COL1A2 dé phat hién dot bién gen.
1.1.6. Di truyén hoc bénh tao xwong bit toan
Tao xuong bAt toan 1a mot bénh di truyén troi hodc lan trén nhiém sic
thé thuong. Khoang trén 90% trudng hop bénh 13 di truyén troi, do
dot bién gen COLIA1 va COL1A2. Bénh gip ¢ nam va & nit véi
nguy co mic nhu nhau. Khi nguoi bd hodc nguoi me bi bénh, nguy
co con bi bénh 1a 50% va khong bi bénh 1a 50%. Trong truong hop
bénh tao xuong bét toan di truyén theo quy luat alen troi thi tré chi
cAn nhan mot alen cua nguoi me hodc nguoi bd da biéu hién bénh.
1.1.7. Chén do4n
Chan doan bénh tao Xuong bét toan dwa vao cac biéu hién 1am sang,
triéu chimg X-quang, tién sir gdy xuong va tién sur gia dinh. Chén
doan bénh khong phirc tap & nhitng ca nhan c6 tién sur gia dinh hoic
biéu hién bénh ning, nhung c6 thé khé khin & nhiing ngudi khong co
tién sir gia dinh va khi gy xuong khong két hop véi cac bat thudng
ngoai xuong. Hodc néu chi dua vao cac dau hiéu 1am sang thi nguy
co nham 13n vdi cac bénh 1y khac vé& xuong twong dbi cao. Bai vay,
cac phuong phap nghién ciru di truyén va xac dinh dot bién gen gop
phf?m chén doan xac dinh va tién lugng bénh tao xuong bét toan.
1.1.8. Piéu tri bénh tao xwong bét toan
Cho dén nay, van chua c6 phuong phap diéu tri dic hiéu dbi voi bénh
tao xuong bat toan. Hau hét cic bién phap déu tap trung vao diéu tri
hd tro nham muyc dich giam dau, giam giy xuong tai phat, tir 46 giam
dén murc tdi da ty 18 tan tat va sy suy gidm cac chirc ning khac, gitp



cai thién chét lugng séng cho bénh nhan. Ly do la chua co thé thay
thé lai dugc ciu tric ctia chat collagen trong co thé ciing nhu hién
nay chua c6 phuong thirc nao kich thich cho co thé ting tong hop sb
luong collagen.

1.2. Co ché phan tir b¢nh tao xwong bét toan

1.2.2.1. Vi tri ciia gen COLIAI, COLIA2

Gen COL1A1 nam trén canh dai NST 17 & vi tri 21.33 (1721.33).

Gen COL1A2 nam trén canh dai NST 7 & vi tri 22.1 (7q22.1).
1.2.2.2. Céu triic va chirc ning ciia gen COL1AI, COLIA2
Gen COLIAI gdm 51 exon véi chiéu dai 18 kb, m4 hdéa 5 kb cho
chudi pro-al (procollagen typ I alpha 1) tham gia cdu tric phan tir
collagen typ I. Céc exon tir 6 t&i 49 ma hoa chudi xodn kép alpha. Hau
hét cac exon nay c6 chiéu dai khoang 45 bp, 54 bp hodc bdi sd cua 45
hodc 54 bp. Gen COL1A1L ma hoa chudi pro-ol gdm 1464 acid amin.
Cau triic gen chia thanh 3 ving chinh: viing promoter, ving chita exon
va intron, dudi poly A. Dé tong hop chudi procollagen, dau tién gen
COL1A1 s& thyc hién phién mi tong hop phan tir mRNA tién than.
Phan tir mRNA ndy trai qua qué trinh cit cac intron va ndi cac exon
v6i nhau dé tao ra phan tir mRNA hoan thién. Phan tt mRNA hoan
thién duoc st dung lam khuon dich ma tong hop chudi pro-al.

Gen COL1A2 gdm 52 exon véi chiéu dai 38kb, mi hoa Skb cho chudi
pro-02 (procollagen typ I alpha 2) tham gia cu tric phan tir collagen typ L.
1.2.2.3. Cic dét bién gen COL1AI va COL1A2
Céc dot bién trén gen COL1A1 giy bénh tao xwong bt toan gom dot
bién thay thé nucleotid, dot bién mat nucleotid, dot bién thém
nucleotid, d6t bién tai vi tri nbi exon-intron. Trong d6 dot bién thay
thé nucleotid 14 phd bién nhat, chiém khoang 82% cac dot bién trén
gen COL1AL. Trong cic dot bién thay thé nucleotid thi pho bién nhat
1a dot bién thay thé nucleotid nao d6 din dén thay thé acid amin
glycin bang mot acid amin khéc.



1.3. Phwong phap phat hién dét bién gen COL1A1, COL1A2
PCR duoc ding dé khuéch dai 51 exon cua gen COL1A1 va 52 exon
cua gen COL1A2 trudc khi tién hanh giai trinh ty gen xac dinh dot
bién. K¥ thuat nay doi hoi phai t6i wu diéu kién PCR dé co thé dua ra
san pham PCR dic hiéu, khong co san pham phuy, vach 1 nét, gitp
giai trinh tu gen thu dugc két qua tét va khong bi nhidu.

1.3.1. Phwong phap PCR

1.3.2. Phwong phap gidi trinh tu gen

Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru

2.1.1. Nhém bénh

2.1.1.1. Nhém 1

50 bénh nhan duoc chin doan bénh tao xuong bét toan tai Bénh vién
Nhi Trung uong.

2.1.1.2. Nhém 2

B6 me cuia bénh nhan tao xwong bt toan dugc xac dinh co dot bién
gen COL1AT1 hoac gen COL1A2.

2.2. Trang thiét bi, dung cu va héa chit

Péu dugc mua & cac hing ndi tiéng va dat do tinh khiét cao dam bao

cho qua trinh phén tich.



2.3. Phwong phap nghién ciru
2.3.1. Thiét ké nghién ctru

Thu thap mau
5 ml mau tinh mach + EDTA

v

Tach chiét DNA tir
bach cau mau ngoai vi

v

Phan tng PCR
khuéch dai gen COL1AL

v

Tinh sach san pham PCR

v

Giai trinh tw gen COL1A1

v

Phan tich dt bién gen COL1AL trén
bénh nhan bénh tao xuong bat toan
C6 dot bién gen COL1AL Khéng c6 dot bién gen COL1A1L
_Nghién ciu trén Phan tng PCR
bo me cua b;”:nh nhan khuéch dai gen
¢6 dot bién gen COL1A2
v
Tinh sach san pham PCR

v

Giai trinh ty gen COL1A2

v

Phén tich dt bién gen COL1A2 trén
bénh nhan bénh tao xwong bat

C6 dot bién gen COL1A2 l

Nghién ciru trén b6 me cta bénh
nhan c6 dot bien gen COL1A2

A r z
Cor A4 thist s moahisn nren



2.3.2. N§i dung nghién ctru

- Xac dinh dot bién gen COL1A1, COL1A2 & bénh
nhan tao xuong bét toan.

- Xac dinh dot bién gen COL1A1, COL1A2 ¢ b me
bénh nhin tao xuwong bat toan di phat hién dot bién gen
COL1A1 hoac COL1A2.

2.3.3. Pia diém nghién ctru

Trung tdm nghién ctru Gen — Protein, Truong Pai hoc Y Ha Noi
2.3.4. Quy trinh va cac ky thuét sit dung trong nghién ctru
2.3.4.1. Quy trinh ldy mdu
2.3.4.2. Kj thudt tach chiét DNA
2.3.4.3. Ddnh gid chit lwong DNA sau khi dwoc tich chiét
2.3.4.4. Pi¢n di DNA sau tich chiét
2.3.4.5. Xdc dinh dpt bién gen COLIAI va gen COLIA2
* Thiét ké cdc cap méi ddc hiéu
Str dung chuong trinh Beacon designer véi su bat cip t6t nhat trén
mdi doan trinh tu DNA, chiéu dai cac san phém PCR dao dong tu
250 dén 1500 bp.

- Véi nhitng san pham 300 + 500 bp, sir dung Takara ExTagq Kit.

- V6i nhitng san pham >500 + 1500 bp, sir dung Primer STAR DNA
polymerase Kit.

2.3.4.6. Ky thudt gidi trinh tw gen

Gidi trinh tu truc tié})

San phim PCR duoc tién hanh giai truc tiép sau khi tinh sach
DNA tur gel agarose. Giai trinh ty gen theo phuong phap BigDye
terminator sequencing (Applied Biosystems, Foster city, USA).
Phirong phdp phan tich két qua:

Két quéa giai trinh tu gen dugc phan tich bang phin mém CLC Main
Workbench. Cac nucleotid trén gen s& duoc biéu hién bang cic dinh
(peak) voi 4 mau tuong duong voi 4 loai nucleotid A, T,G,C. So sanh
trinh ty gen cia bénh nhdn véi trinh tw gen chudn cua GeneBank
(National center for biotechnology information, NCBI) va phén tich theo
phuong phap ABI Prism 3100 genetic analyzer (Applied Biosystems).



2.4. Dé tai tudn thi chit ché dao dirc nghién ciru trong Y hoc
Chuong 3
KET QUA

3.2. Két qua x4c dinh ddt bién gen COL1A1, COL1A2 trén nhém
bénh nhin tao xwong bit toan
3.2.1. Két qua xac dinh ddt bién gen COL1A1
3.2.1.1. Djt bién xdy ra tgi viing exon
Dot bién thay thé mot nucleotid (ddt bién missense)
- Dot bién thay thé nucleotid G thanh nucleotid T:

(A)

€.2183G>T
p.Gly686Ala

! |

€.2183G

1 \ | ¥ L b | __. N A | M t U
A LA N AP A TAEN AL ok !

Mt T3 [ bl P Nt

Ngudi binh thudng Bénh nhan ma sb OI 08

Sequence ID: I¢l[3515 Length: 130 Number of Matches: 1

Range 1: 1 to 130 Graphics
Score Expect Identities Gaps Strand
235 bits(127) 8e-66 129/130(99%) 0/130(0%) Plus/Plus

i
GeneBank»141  CCTCTGGAGCAAGAGGCGAGAGAGETTTCCCTEECGAGCGTGGTGTGCARGGTCCCCCTE 2200

0108 1 CCTCTGGAGCAAGAGGCGAGAGAGGTTTCCCTGGCGAGCGTGTTGTGCAAGGTCCCCCTG 60

2201 GTCCTGCTGGTCCCCGAGGGGCCAACGGTGCTCCCGGCARCGATGGTGCTAAGGGTGATG 2260

GeneBank NN ey
61 GTCCTGCTGGTCCCCGAGGGGCCAACGGTGCTCCCGGCARCGATGGTGCTAAGGGTGATG 120

01082261 CTGGTGCCCC 2270

FITETETTT
121 CTGGTGCCCC 130
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Sequence ID: Icl[1471 Length: 120 Number of Matches: 34

Range 1: 1 to 120 Graphics ¥ Next Match
Score Expect Method Identities Positives Gaps

201 bits(511) 5e-64 Compositional matrix adjust. 119/120(99%) 119/120(99%) 0/120(0%)
i
GeneBank 661 QGVPGDLGAPGPSGARGERGFPGERGVQGPPGPAGPRGANGAPGNDGAKGDAGAPGAFPGS 720
QGVPGDLGAPGPSGARGERGFPGER VQGPPGPAGPRGANGAPGNDGAKGDAGAPGAPGS
orog 1 QGVPGDLGAPGPSGARGERGFPGERAVQGPPGPAGPRGANGEPGNDGAKGDAGAPGAPGS 60
GeneBank 721 QGAPGLQGMPGERGAAGLPGPKGDRGDAGPKGADGSPGKDGVRGLTGPIGPPGPAGAPGD 780

QGAPGLQGMPGERGAAGLPGPKGDRGDAGPKGADGS PGKDGVRGLTGPIGPPGPAGAPGD
010861 QGAPGLQGMPGERGAAGLPGPKGDRGDAGPKGADGSPGKDGVRGLTGPIGPPGPAGAPGD 120

Hinh 3.3. Hinh dnh dt bién thay thé nucleotid G thanh nucleotid T
Miii tén thcfng ditng chi vi tri dot bién, cdc chir s6 trén miii tén chi vi
tri nucleotid va acid amin thay doi. (A) Hinh dnh gidi trinh tw exon
31 trén gen COL1AL; (B) Hinh dnh dét bién thay thé nucleotid G
thanh nucleotid T;(C) Hinh dnh dot bién thay déi acid amin glycin
chuyén thanh acid amin alanin.

Nhan xét: Hinh anh giai trinh ty nucleotid cua doan DNA chira
exon tir 30 dén exon 32 & bénh nhan mi s OI08 cho théy: co dot
bién di hop tir thay thé nucleotid G thanh nucleotid T (G>T) trén
exon 31 ctia gen COL1AL1. So sanh vdi trinh ty Genebank thay trén
exon 31 ¢.2183 G>T dan dén thay ddi acid amin tai vi tri p.686 cua
protein tir acid amin glycin chuyén thanh acid amin alanin
(p.Gly686Ala).

Dot bién mit nucleotid

(A)

c.2852 2854 CCC €.2852_2854 CCC del
- p. Pro909 del

| |

GAG AA4GE ATC CCC TEGT GC T GAT GAGAAAGGATCTEG 6T GC T GAT

L S A YA O B AR TR 1 AT
LA T VA I ALY

Nguoi binh thueng Bénh nhan ma sé Ol 22
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Sequence ID: Icl|1453 Length: 117 Number of Matches: 1

Range 1: 1 to 117 Graphics

Score Expect Identities Gaps Strand
202 bits(109) 7e-56 117/120(98%) 3/120(2%) Plus/Plus

GeneBank2761 GCTGCTGGCCGAGTCGGTCCTCCTGGCCCCTCTGGAARTGCTGGACCCCCTGGCCCTCCT 2820

[N NN N NN Ny

GCTGCTGGCCGAGTCGGTCCTCCTGGCCCCTCTGGARATGCTGGACCCCCTGGCCCTCCT 60
Hl

2821 GGTCCTIGCTGGCARAGAAGGCGGCARAGGTCCCCGTGGTGAGACTGGCCCTGCTGGACGT 2880
GeneBank PEETETTEELET e e FETTELTTIL R TR el
61 GGTCCTGCTGGCARAGAAGGCGGCARAGGT ——-CGTGGTGAGACTGGCCCTGCTGGACGT 117

()

Sequence ID: Icl|2389 Length: 119 Number of Matches: 46

1
0122

Range 1: 1 to 119 Graphics ¥ Next Match
Score Expect Method Identities Positives Gaps

191 bits(484) 2e-60 Compositional matrix adjust. 119/120(99%) 119/120(99%) 1/120(0%)

b
AGKEGGKGPRGETGPAGRPGEVGPPGPPGPAGEKGSPGADGPAGAPGTPGPQGIAGQRGV 960
AGKEGGKG RGETGPAGRPGEVGPPGPPGPAGEKGSPGADGPAGAPGTPGPQGIAGQRGV
0122 1 AGKEGGKG-RGETGPAGRPGEVGPPGPPGPAGEKGSPGADGPAGAPGTPGPQGIAGQRGV 59

GeneBank o1

961 VGLPGQRGERGFPGLPGPSGEPGKQGPSGASGERGPPGPMGPPGLAGPPGESGREGAPGA 1020
GeneBank VGLPGQRGERGFPGLPGPSGEPGKQGPSGASGERGPPGPMGPPGLAGPPGESGREGAPGA
VGLPGORGERGFPGLPGPSGEPGKQGPSGASGERGPPGPMGPPGLAGPPGESGREGAPGA 119

Hinh 3.6. Hinh anh dot bién mét nucleotid

Miii tén thcfng ding chi vi tri dot bién, cdc chir s6 trén miii tén chi vi
tri nucleotid va acid amin thay doi: (A) Hinh dnh gidi trinh tw exon
39 trén gen COL1AL; (B) Hinh anh dét bién mdt ba nucleotid CCC;
(C) Hinh anh dot bién mat acid amin prolin.

Nhén xét: O bénh nhan mi sé OI22, khi giai trinh ty & exon 39
phat hién mét ba nuleotid C tir vi tri 2852 dén vi tri 2854
(285242854 CCC del). Khi kiém tra trinh tu acid amin thiy ca ba
nuleotid nay ma hoéa mot acid amin prolin. Do do, dot bién lam
mat acid amin nay tai vi tri p.909 (p. Pro909del), cac acid amin
con lai ma hoa binh thuong.



12

3.2.1.2. Djt bién xdy ra tgi viing intron
Mt s6 hinh anh dt bién tai vi tri ndi

¢.1795-31C €.1795-31C>T
€ e [ 6TECCCECE [ N [ O O [ GC TG
[} )
I Ill\ o oo
fona | |I £y A b i NI Il U
|||||" }II:"I |II f .‘-I N II.-.I f iy J\l, Noall sl \I. 1,
|"||II || || IIII|II|”|I Il ||:| |\ i "I| |||'| il Ty ||| |||-I
| Fif 1 | | |
'Ivll‘ll“lilllﬂl .'.|||I||||I‘I JA] I|I.|I| ilr‘| RAIRE
i P | i /I T 1
CWAVAY # .L_JL.J:fJ_F___._._/u L ;__.s\,/ f } K= ; Lok Ll il bt olae Hobe b\l
Nguoi binh thuong Bénh nhan ma sb Ol 20

Hinh 3.7. Hinh anh dét bién tai vi tri ni ciia bénh nhan mi s6 0120
Miii tén thcfng ditng chi vi tri dot bién, cdc chir s6 trén miii tén chi vi
tri nucleotid va acid amin thay déi

Nhan xét: Giai trinh ty gen COL1A1 phat hién bénh nhan ma s6 0120
bi dot bién di hop tir thay thé nucleotid C thanh T tai vi tri cach 31
nucleotid vé phia trai (intron 24) so v6i vi tri nucleotid khoi dau 1a 1795
ctia exon 25. Py 1a vi tri quan trong cho sy cat ndi gen trong qua trinh
phién ma (branch site).

€.769-1G C.769-G>C
! }
CTTTT CTA G|IG GT € € C CTTTT CT AC|G GT € C C
intron8 exong infron8 exon8
Ao _—
) N / A | \; [
YRTRTRY A - | (1\-/ | {
[\l v \ f
/W.E " \ ‘{\_ \ 'j\ /\ | \ I\'_, )
cd o VALY WAL L
Ngusi binh thusng Bénh nhan ma sé Ol 46

Hinh 3.9. Hinh anh dt bién tai vi tri ndi ciia bénh nhin ma s6 OI46
Miii tén thcfng ditng chi vi tri dot bién, cdc chir sé trén mili tén chi vi

tri nucleotid va acid amin thay déi
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Nhan xét: Giai trinh ty gen COL1A1 phat hién bénh nhan ma s
OI46 bi dot bién di hop tir thay thé nucleotid G thanh C tai vi tri
cach mot nucleotid vé phia trai (intron 8) so véi vi tri nucleotid
khoi dau 1a 769 cua exon 9. Pay 1a vi tri quan trong cho qué trinh
cit ndi gen trong qua trinh phién mi (acceptor site).
3.2.2. Két qua xac dinh dot bién gen COL1A2
San pham PCR tiép tuc dugc giai trinh tu gen dé phat hién dot
bién. Két qua phat hién ba bénh nhan cé dot bién diém dang di
hop tir ndm & ving exon.

(A)

€.3688C>T
€.3688C

- TherATANA

L

T CCTGGT ACAGTTGOGATCTC T CCTGEOGT ATAGTTE GACC

Nguwoi binh thuong Bénh nhan ma sé Ol 13

(B)

Sequence ID: Icl|20599 Length: 120 Number of Matches: 1

Range 1: 1 to 120 Graphics
Score Expect Identities Gaps Strand
217 bits(117) 2e-60 119/120(99%) 0/120(0%) Plus/Plus

GeneBank3gn)  CCTGGCTCCGTGGGTCCTGCTGGTCCTAGGGGCCCTGCTGGTCCTTCTGGCCCTGCTGGA 3660

FELTEEEE e e e e e e e e e e e e e e e e e el
o1 131 CCTGGCTCCGTGGGTCCTGCTGGTCCTAGGGGCCCTGCTGGTCCTTCTGGCCCTGCTGGA 60

|
3661 ARAGATGGTCGCACTGGACATCCTGGTACAGTTGGACCTGCTGGCATTCGAGGCCCTCAG 3720

GeneBank PEPERETTEE et e e e e e e e e e e e el
61 AAAGATGGTCGCACTGGACATCCTGGTATAGTTGGACCTGCTGGCATTCGAGGCCCTCAG 120
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(©)

Sequence ID: Ic||38897 Length: 120 Number of Matches: 42

Range 1: 1 to 120 Graphics ¥ Next Match
Score Expect Method Identities Positives Gaps

222 bits(565) 2e-71 Compositional matrix adjust. 119/120(99%) 119/120(99%) 0/120(0%)

GeneBank1021 GLKGHNGLQGLPGIAGHHGDQGAPGSVGPAGPRGPAGPSGPAGKDGRTGHPGTVGPAGIR 1080
GLKGHNGLOGLPGIAGHHGDQGAPGSVGPAGPRGPAGPSGPAGKDGRTGHPG VGPAGIR
ol 131 GLKGHNGLQGLPGIAGHHGDQGAPGSVGPAGPRGPAGPSGPAGKDGRTGHPGIVGPAGIR 60
1081 GPQGHQGPAGPPGPPGPPGPPGVSGGGYDFGYDGDFYRADQPRSAPSLRPKDYEVDATLK 1140
GPQGHQGPAGPPGPPGPPGPPGVSGGGYDFGYDGDFYRADQPRSAPSLRPEKDYEVDATLK
GPQGHQGPAGPPGPPGPPGPPGVSGGGYDFGYDGDFYRADQPRSAPSLRPKDYEVDATLK 120

Hinh 3.11. Hinh anh dét bién thay thé nucleotid C thanh nucleotid T

GeneBankg

Miii tén thcfng ditng chi vi tri dot bién, cdc chir sé trén miii tén chi vi
tri nucleotid va acid amin thay doi: (A) Hinh anh gidi trinh tw exon
28 trén gen COL1A2; (B) Hinh anh dét bién thay thé nucleotid C
thanh nucleotid T; (C) Hinh anh dét bién thay doi acid amin threolin
chuyén thanh acid amin isoleucin.

Nhan xét: Hinh anh giai trinh ty ¢ bénh nhan ma s6 OI13 cho thay:
c6 dot bién di hop tir thay thé nucleotid C thanh nucleotid T (C>T)
trén exon 28 ciia gen COL1A1. So sanh véi trinh ty Genebank thay
trén exon 28 ¢.3688C>T din dén thay dbi acid amin tai vi tri p.1073
cia protein gen COL1A2 tir threolin chuyén thanh isoleucin
(p.Thr1073lle).

3.2.3. Két qua dot bién trén gen COL1A1, COL1A2

Bang 3.2. Dot bién ciia gen COL1A1 va gen COL1A2

Dot bién gen COL1A1, COL1A2 S6 dot bién
Gen COL1A1 39
Gen COL1A2 3
Khoéng phat hién dot bien 8

Tong so 50
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Nhan xét: 50 bénh nhan tao xwong bét toan phan tich dot bién gen ¢
42 bénh nhan co dot bién gen COL1A1 va COL1A2, trong do 39
bénh nhan c6 dot bién gen COL1A1, 3 bénh nhan c6 dot bién gen
COL1A2 va 8 bénh nhan khong phat hién dugc dot bién gen
COL1A1va COL1A2.

3.2.4. Két qua cac ddt bién tai ving exon, intron trén gen
COL1A1, COL1A2

Bang 3.3. Ty I¢ dot bién exon va intron trén gen COL1A1, COL1A2

Két qua dot bién S6 gt bien Tong so
’ COL1A1 COL1A2
Vung exon 13 3 16
\ung intron 26 0 26
39 3 42

Nhan xét: 42 bénh nhén tao xuong bat toan duoc phat hién co dot

bién gen COL1A1, COL1A2, c6 16 truong hop dot bién tai vung

exon va co6 26 truong hop tai vung intron.

3.2.4.1. Két qud djt bién tgi viing exon trén gen COLIAI, COLIA?2
Biang 3.4. Cac ddt bién trong ving exon gen COL1A1, COL1A2

Cic dt bién viing exon S0 dgt bien Tﬁflg
) COL1Al1 | COL1A2 | so
Thay thé nucleotid 11 3 14
Tao ma két thuc som (stop codon) 1 0
Mit nucleotid 1 0
13 3 16

Nhan xét: 16 bénh nhan phat hién c6 dot bién vung exon, trong d6 14
bénh nhan c6 dot bién thay thé nucleotid, 1 bénh nhan c6 dot bién tao
ma két thic sém va 1 bénh nhan c6 dot bién mét nucleotid.
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3.3. Két qua xdc dinh ddt bién & b me ciia bé¢nh nhan tao xwong
bt toan di phat hi¢n ddt bién COL1A1 hoic COL1A2

42/50 bénh nhan duoc chan doan tao xuong bat toan dua vao triéu
ching 1am sang va can 1am sang dién hinh dén kham va diéu tri tai
Bénh vién Nhi Trung wong di phat hién c6 dot bién gen COL1ALI,
COL1A2. 42 cap bd me ctia cac bénh nhan da duoc xac dinh 13 c6
d6t bién gen COL1A1, COL1A2 dugc phan tich gen tim dot bién.

* Két qua phan tich gen ciia gia dinh bénh nhan ma sé 0120

€.1795-31C>T c.1795-31C
l }
C c G G
i . /] .
e Y Wie SRS I SR R B SRR I N S G
B4 bénh nhan ma sé Ol 20 Me bénh nhan mé sé Ol 20

€.1795-31C>T

| |

t
Ly ! -

Bénh nhan ma sé Ol 20

Hinh 3.16. Hinh anh giai trinh ty gen COL1A1 ciia b6 me bénh
nhan ma so OI120

Miii tén thcfng ditng chi vi tri d.o”tObié’n, cac chir sé trén miii tén chi vi
tri nucleotia" va acid amin thay doi. ,
Nhén xét: Két qua phan tich gen COL1A1 & gia dinh bénh nhan s6 OI120
cho thiy nguoi bd bi dot bién di hop tir ¢.1795-31C>T tai intron 24,
ngudi me khong c6 dot bién. Bénh nhan ¢ dot bién ¢.1795-31C>T di
hop tir tai intron 24 do nhan mét alen dot bién tir nguoi bo.

- Gia dinh bénh nhan ma sé OI20 (sau khi phén tich gen)
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(c.1795-31C>T)

| M)
A
1 2
Il 1
’(c.1795-3lC>T)
. Nam bj bénh (”“-.Na) binh thwong
A

. N bj bénh

J Bénh nhan tham gia nghién ctru

Hinh 3.17. So' d6 gia dinh ma sé OI20 (sau khi phan tich gen).
Nhan xét: Sau khi tién hanh phan tich gen COL1A1 ciia b me bénh
nhan cho thdy ngudi me khong c6 dot bién, ngudi bd dot bién di hop
tir. Nhu vay bénh nhan mé s OI20 c¢6 dot bién di hop tir do nhan mot
alen dot bién tir ngudi bd.

Biang 3.7. Pt bién gen COL1A1, COL1A2 & b6 me bénh nhén
tao xwong bét toan (42 cip bé me bénh nhan)

Két qua n

Nguoi bo ¢o dot bien gen 20
Ngudi me co dot bién gen 21
Ngudi bd/me khong dot bién gen 1
Tong cong 42

Nhan xét: Phan tich gen COL1A1, COL1A2 tir 42 cap bd me cua
bénh nhan tao xuong bat toan c6 dot bién gen cho thay c6 20/42 bénh
nhan nhan dot bién tir ngudi bd, 21/42 bénh nhan nhan dot bién tir
nguoi me va 1/42 bénh nhan c6 dot bién méi phat sinh.
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Chuong 4
BAN LUAN

Két qua xic dinh dot bién gen COL1A1, COL1A2 trén nhom
bénh nhin tao xwong bit toan

O nhiéu nuGe cling nhu trong diéu kién Viét Nam hién nay chua thuc
hién duogc nuoi céy nguyén bao soi tr da bénh nhan. Bén canh do,
cac nghién ctru trén thé gidi cho thiy co thé phat hién dugce 90% dot
bién gen tong hop collagen typ I bang phuong phap giai trinh ty gen.
Do d6 viéc x4c dinh dot bién gen gdy bénh tao xuong bét toan la can
thiét. Phan tich trinh ty gen COL1Al va COL1A2 cé gia tri chan
doan phan biét bénh voi cac r6i loan tuong tu. Nam 2001, Ward va
cong sy dd phan tich gen ciia 33 bénh nhan tao xuong bét toan typ I =
typ IV nguoi Canada, cac tic gia dd phat hién duoc hau hét cac dot
bién 14 do chuyén acid amin glycin thanh mot acid amin khac. Nam
2004, Hartikka H. va cong su da tién hanh phan tich gen ctia 54 bénh
nhan tao xuong bét toan, cac tac gia dd phat hién duoc 49 dot bién
khéc nhau, trong d6 c6 38 dot bién trén gen COL1A1 va 11 46t bién
trén gen COL1A2. Nam 2006, Pollitt R. va cong sy da tién hanh phan
tich gen trén 83 bénh nhan tao xwong bat toan ngudi Anh, cic tac gia
da phat hién dugc 62 dot bién khac nhau trén ca hai gen. Trong khi
chan doan bénh tao Xuong bét toan van con dua trén co s 1am sang
va X-quang, c6 mot nhu cdu ngdy cang ting vé cac dic tinh phan tur
clia cac dot bién gay bénh. Cac nghién ctiru khac nhau cho thay hon
90% dot bién ca hai gen COL1A1 va COL1A2 gy bénh tao xwong
bat toan. Ngoai ra, cac dot bién & céc gen khac chua duoc phét hién ¢
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bénh nhan tao xuong bt toan. Trong nghién ctu cua ching t6i da
tién hanh phan tich gen trén 50 bénh nhan tao xuong bét toan da phat
hién dugc 42 dot bién khac nhau trén ca hai gen. Piéu nay ciing
tuong tu v4i cac bao cdo trén thé gidi, gop phan thuc hién viéc phan
tich dot bién va chan doan trude sinh trén mot sd bénh 1y di truyén
khac trong d6 c6 bénh tao xuong bat toan dé tién t6i xay dung mot
quy trinh chuén trong chan doan cac bénh 1y di truyén ¢ Viét Nam
va dua ra ap dung mot cach rong rai dé ning cao chat lugng diéu tri,
giam ty 16 méc bénh trong cong dong nguoi dan. Trong trudng hop
c6 dot bién collagen typ I co thé khing dinh chin doan bénh tao
xuong bét toan. Tuy nhién, trong trudng hop khong phat hién duoc
dot bién ciia gen ma hoa collagen typ I thi ton tai kha ning co dot
bién collagen typ I nhung khong phat hién duoc. Vi vay khong c6
dot bién collagen typ I ciing khong loai trir bénh tao xuong bat toan
do c6 ty 1€ nho cac dot bién 13n c6 thé xay ra trén cac gen khac nhu
BMP1, CRTAP, FKBP10, LEPRE1, PLOD2, PPIB, SERPINF1,
SERPINH1, SP7.

Dot bién gen COL1A1: Dot bién thuong gip 1 dang thay doi
mot acid amin chiém khoang 82% cac dot bién trén gen COL1A1
pha v& cdu tric bo ba Gly-X-Y dan dén mét tinh bén ving cia
protein; nhirng dot bién khac nhu mat doan, lap doan hoac bd sung
nucleotid hiém giap hon. Két qua nghién ctru cuia nhém cho thiy c6
13 bénh nhén tao xuong bét toan co dot bién gen COL1A1 xuét hién
dot bién trén ving gen mi hoa cho protein COL1A1. Trong d6 c¢6 11
bénh nhan c6 dot bién thay thé nucleotid, 1 bénh nhan c6 dot bién tao

ma két thic som va 1 bénh nhan c6 dot bién mét nucleotid.
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Bénh nhan tao xuong bt toan ma s OI23 c6 dot bién di hop tir
thay thé nucleotid G thanh nucleotid A (G>A) trén exon 36 cua gen
COL1A1. So sanh véi trinh tw Genebank thiy trén exon 36 ¢.2587 G>A
dan dén thay d6i acid amin tai vi tri p.821 cua protein gen COLIAI tir
glycin chuyén thanh serin (p.Gly821Ser), day 1a dot bién dugc cong bd
13 lan & chau Au, chau A va chau My vdi ty 1¢ khoang 11% trong tong
sO dot bién tim thay trén gen COL1A1. Dot bién nay lién quan dén hau
hét cac thé cua bénh tao xuong bat toan (I, 11, 111, V).

Khi tién hanh giai trinh ty gen COL1A1 cua bénh nhan mi s6
OI22 voi cap moi exon 39 - exon 41, phat hién duoc dot bién mét ba
nuleotid C tir vi tri 2852 dén vi tri 2854 trén exon 39 (2852+2854
CCC del) cua mRNA gen COL1A1 (NM_000088.3), lam cho b ba
tai vi tri 909 ma hoa acid amin prolin bi mét (p. Pro909del). bot bién
mat nucleotid 1a dot bién phod bién ding hang tht hai sau dot bién
thay thé. Trén ngan hang dir liéu thé gii vé& bénh bénh tao xuong bat
toan. hién nay c6 176 dot bién mét nucleotid duoc cong bd; chiém
13,58% tong sb dot bién trén gen COL1A1 trong d6 co 147 dot bién
mét nucleotid xay ra trén exon chiém 14% sd dot bién trén exon.
Theo nghién ciru nay, ty 1& dot bién mat nucleotid trén exon 1a 1/50.
Tuy nhién do c¢& mau nhd nén chiing t6i khong dua ra ty 1& chinh xac
do6t bién nay & Viét Nam.

11 diém dot bién gen COL1A1 dugc tim thay trén bénh nhan bénh
tao xuong bit toan trong nghién ctru nay. Trong d6 c6 5 diém dot
bién ¢ ving intron, tirc 1a ving khéng ma hoa gen nhung lai khong
thé thiéu dé hoan thién mRNA va béo ton thong tin di truyén. Cac dot
bién nay déu cach tir 1 dén 40 nucleotid quanh vi tri 5’ va 3’ tin cla

exon, nghia 1a ndm trong ving cho (donor site) va ving nhan
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(acceptor site) cta intron. Pay 14 hai viing quan trong nhét, chtra cac
motif dic hiéu lién két v6i cac tiéu don vi phitc hop protein — RNA
nhu Ul va U2.

Két qua nghién ctru cua ching t6i phat hién dot bién ¢.1795-
31C>T di hop tir tai intron 24 xuat hién & 5 bénh nhan. Dot bién nay
cach dau 5° cua exon 25 khoang 31 nucleotid, c6 thé gay nhiéu vi tri
cit ndi gilta exon 24 va exon 25. Tuy nhién theo thdng ké trong ngan
hang dir liéu vé bénh tao xuong bét toan hau hét cac dot bién giy
bénh tao xuong bét toan nam trén intron déu nim rat gﬁn dau 5° hodc
3’ cua exon. Viéc tim théy dot bién & vi tri cach dau 5° cua exon 25
t6i 31 nucleotid can phai duoc kiém tra lai chinh x4c bang RT-PCR
dé xac dinh anh huong cua nd t6i qua trinh cat ndi hoan thién
mRNA. Bénh phim cin phai iy tir noi c6 biéu hién 1a da hoic
xwong bénh nhan, dem tach chiét RNA, téng hop cDNA; tir d6 thuc
hién RT-PCR va giai trinh ty ¢cDNA thu dugc. Do nghién ctu clia
ching t6i chi dugc thuc hién trong thoi gian ¢6 han nén nghién ctru
chi dung lai ¢ phat hién dot bién trén gen COL1AI, COLIA2 &
muc do DNA cta bénh nhan. Mot dot bién di hop tir khac tai intron
36 1a ¢.2686-18G>C, xuit hién & 12 bénh nhan. Vi tri ot bién cach
dau 5’ cia exon 37 khoang 18 nucleotid. Su thay ddi nay c6 thé gy
anh hudng qua trinh cét nbi gitra exon 36 va exon 37.

Dot bién gen COL1A2: Gen COL1A2 ma hoa cho soi mdt trong
hai dang tién collagen typ 1, d6 1a pro-a2 (I). Gen nay chira 52 exon,
trong d6 ving hinh thanh chudi helix bac 3 v6i hai sgi pro-al (I) trai
dai tir exon 6 dén exon 48. Ving nay c6 bd ba acid amin Gly-X-Y
v6i X 14 acid amin prolin va Y la acid amin hydroxyprolin, dong vai

trd quan trong trong viéc bao ton hinh dang chudi xodn; su thay d6i
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cac acid amin s& anh hudng téi su bao ton d6. Bang phuong phap
giai trinh ty tryc tiép, phat hién 3 bénh nhi bénh tao xuong bét toan
c6 dot bién trén gen COL1A2, déu la dot bién missense thay thé
nucleotid C thanh nucleotid T tai vi tri 3688 thudc exon 48, lam cho
bd ba tai vi tri 1073 ma hoa acid amin threonin chuyén thanh acid
amin isoleucin (p.Thr1073lle) lam c4u trac chudi helix bac ba c6 thé
bi thay doi. Dot bién nay chua dugc cong bd tai ngan hang dir liéu
vé bénh bénh tao xuong bét toan. Threonin 13 mot acid amin phan
cuc do c6 chira mot géc —OH va isoleucin 1a mét acid amin c¢6 tinh
chat khoéng phan cuc; nhimg acid amin khoéng phan cuc niam bén
trong 18i chudi helix va bao boc bén ngoai 1a cac acid amin phan cuc,
dic biét 1a bo ba Gly-X-Y. Nhu vay dot bién missense thay doi acid
amin threonin chuyén thanh acid amin isoleucin c6 thé 1a nguyén
nhan gy réi loan cdu trac C-tdn cla procollagen, lam giam chat
luong va tinh bén viing cia protein nay.

Két qua xac dinh dt bién & bd me ciia bénh nhan tao xwong bat
toan da phat hién dét bién COL1A1 hoic COL1A2

Phan 16n bénh tao xuong bat toan 1a bénh di truyén troi trén nhiém
sac thé thuong. Do vay, chi can nguoi c6 mot alen mang gen dot bieén
da c6 thé méc bénh. Nguoi bd hodc ngudi me bi bénh thi kha ning
50% sinh con mic bénh tao xwong bit toan giéng bd hoic me. Cho
dén nay, hau hét cac dot bién & cac gen COL1A1 va COL1A2 giy ra
tao xuong bat toan d€u riéng bi€t va hiém khi xuat hién lai trong cac
gia dinh khac, thé hién nhirng biéu hién phtc tap cua cin bénh nay.
Nghién ciru phét hién thdy 42 bénh nhan tao xwong bét toan c6 mang
dot bién gen COL1A1 hodc COL1A2; 20 trudng hop do di truyén tir
ngudi bd (bd méc bénh) va 21 truong hop do di truyén tir ngudi me
(me méc bénh). Duy nhit mot truong hop mic bénh tao xwong bét
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toan do dot bién mdi phat sinh, ngudi bd va nguodi me khong mic
bénh, nhung ngudi con bi dot bién gen COL1A1. Bénh tao xuong bét
toan 1a mot nhom khong dong nhat cac rdi loan di truyén co anh
hudong dén tinh toan ven cia md lién két. Vi tao xwong bat toan la
mot bénh di truyén khong thé diéu tri dac hidu dugc, liéu phap té bao
va lidu phap gen dang dugc nghién ciru nhu 13 phuwong phap diéu tri
tiém niang. Tac gia Niyibizi C. va cong sy hién dang xem xét kha
nang phat trién lidu phap gen dé diéu tri mot mo hinh chudt dugc gay
bénh tao xwong bt toan st dung cac té bio md dém tiy xwong nhur
phuong tién giao gen md hoa collagen binh thudong dén xwong. Bén
canh do, két qua nghién ctru cho thiy viéc chin doan trude sinh 1a rat
quan trong ciing nhu cong tac tu van di truyén v6i muc dich trao doi,
giai dap cac nguyén nhan, co ché lién quan dén cac bénh di truyén.
C6 thé ndi c6 mot sb trung tAm tu van uy tin nhu Khoa Di truyén va
Sinh hoc phan tir cia Bénh vién Nhi Trung wong c6 mdi lién hé mat
thiét voi cac bac sy di truyén 1am sang, cac chuyén gia tu vin & cac
trung tdm tu van di truyén uy tin ¢ trong nudc nhu Trudng Pai hoc Y
Ha Noi, Trung tdm chin doan trude sinh tai Bénh vién Phy san Trung
uong. Tt nghién cru nay va cac nghién ctru khac da duoc thuc hién
tai Trung tdm Gen — Protein, Truong DPai hoc Y Ha Noi ddi tuong tu
van di truyén 1a nhitng nguoi nghi ngd mic bénh 1y di truyén hoic
trong gia dinh c6 ngudi mang bénh 1y di truyén, nhitng phu nit mang
thai c6 nguy co mang cac di tat bam sinh duoc xac dinh bé“mg siéu am
thai nhi hodc xét nghiém sang loc huyét thanh me ¢ ba thang dau
hodc ba thang giita cua thai ki, phu nit mang thai mang trén 35 tudi
hodc gia dinh nhitng em bé duoc sinh ra mic di tit bAm sinh.


http://www.ncbi.nlm.nih.gov/pubmed?term=Niyibizi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=11039761
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KET LUAN

Sau khi tién hanh gidi trinh ty toan bd gen COL1A1, COL1A2 trén
50 bénh nhan tao xuong bét toan, ching tdi dua ra cac két luan sau:
1. Dot bién gen COL1A1 va COL1A2 trén bénh nhan tao xwong
bét toan

- Phat hién 42/50 bénh nhan tao xuong bt toan c6 dot bién trén
gen COL1A1 hodac COL1A2. Trong d6 39 bénh nhan dugc phat hién
trén gen COL1A1, 3 bénh nhan dugc phat hién trén gen COL1A2.

- Céc dot bién trén gen COL1A1 va COL1A2 gom:

+ Tai vung exon: 14 dot bién thay thé nucleotid, 1 dot bién tao ma
két thuc sém, 1 dot bién mat nucleotid.

+ Tai vung intron: 26 dot bién tai vi tri ndi exon-intron.
2. Dot bién gen COL1A1, COL1A2 trén b6 me bénh nhan tao
xwong bit toan

Trong s6 42 cip bd me cua 42 bénh nhin c6 dot bién gen
COLI1A1 hoic COL1A2 da phét hién 41/42 trudng hop c6 dot bién
trong d6: 20 trudng hop 1a bd mang dot bién va 21 truong hop 1a me

mang dot bién truyén bénh cho ngudi con.






BACKGROUND

1. Urgency of the theme
The disease called osteogenesis imperfecta is also known as brittle bone
or bone glass disease with disease incidence of 1/15,000+1/25,000. It is
caused by mutation of type | collagen synthesis leading to a
deficiency or abnormality of the molecular structure of collagen type
I which is the reason for brittle bones, reduced bone mass and
abnormal connective tissue. Collagen type | is a protein substrate
which dominates in the interstitial space of most tissues found in
bones, organs membrane, cornea, sclera eyes, scales and ligaments,
blood vessels, leather, meningitis. It is a major component of dentin
and accounts for 30% of the body weight. So when defective
extracellular basic substance, the disease remains not only in
abnormal bones but also other parts such as the sclera blue eyes,
imperfect teeth-creating, hearing loss... The osteogenesis imperfecta
causes pain and lifelong disability for children both physically and
mentally to be milder and in a way, fatal. The disease is a burden to
the family and society. So far, there is no specific treatment method
for the patients with osteogenesis imperfecta; mainly symptoms-
treating, pain-killing, fractures-moderating with the aim of reducing
to the minimum rate of disability and functional decline; improving
the life quality for patients. With genetic analysis which is an
important prerequisite for prenatal diagnosis for subjects at high risk
of having another baby with disease osteogenesis imperfecta, it is
easier to give genetic counseling to help prevent and reduce the
incidence. Situation study osteogenesis imperfecta disease in
Vietnam is still very little, mostly clinical studies.
2. ODbjectives of the research:

1. Determine the COL1Al gene mutation, COL1A2 in
patients with osteogenesis imperfecta.

2. Determine the COL1AL1 gene mutation, COL1AZ2 in the
patients’ parents discovered COL1A1 or COL1A2 gene mutations.



3. Scientific significance and practice of topics:
The osteogenesis imperfecta is a genetic disease caused by gene

mutations due to abnormal collagen synthesis molecular structure of
collagen or collagen molecule deficient brittle bones, reduced bone
mass leading to fractures. Connective tissue damage causes the
child’s death or disability. This is a group for terminally ill medicine.
Although there are some treatments somewhat limiting the
progression of the disease, reducing pain for patients. The remarkable
progress of biomedicine, biochemistry, and molecular genetics has
helped close study of the cause in order to find treatments and
effective prevention. The study has used genetic methods of modern
molecular PCR, gene sequencing to find mutations in the gene
COL1AL, COL1AZ2 disease osteogenesis imperfecta patient Vietnam.
This is the first study of gene mutations causing disease osteogenesis
imperfecta in Vietnam. Research topics are meaningful and practical
science contributing to clinical diagnosis, treatment, prevention and
genetic counseling for patients and families of patients.
4. The structure of the thesis:
The thesis is presented in 108 pages (excluding references and
appendices). The thesis is divided into 7 sections:

+ Background: 2 pages

+ Chapter 1: overview document 32 pages

+ Chapter 2: objects and methods of research 15 pages

+ Chapter 3: results 30 pages

+ Chapter 4: discussion 28 pages

+ Conclusions: 1 page

The thesis consists of: 3 charts, 43 tables and 9 forms and uses
110 reference documents (11 Vietnamese and 99 English documents).



Chapter 1
OVERVIEW

1.1. The disease osteogenesis imperfecta

So far, many studies on osteogenesis imperfecta were carried out in
many countries around the world. Molecular mechanisms, clinical
features, subclinical have gradually come to light. The treatment and
care to limit disease progress and improve the patients’ quality of life
have been guided and widely disseminated.

1.1.3. Clinical and classify the disease: osteogenesis imperfecta
Clinical manifestations depend on the type of the disease also very
different. Signs and symptoms of the osteogenesis imperfecta include
blue sclera eye, hearing, teeth incompleteness, loose joints, abnormal
skin texture (smooth and thin skin). The other distinctive sign which
can common in many types of this disease is bleeding diathesis
(easily causing bruising) and respiratory distress. Sillence et al (1979)
have divided patients into four osteogenesis imperfecta types.

1.1.4. Subclinical

Tests have been valued in diagnosing osteogenesis imperfecta as X-
rays alone. Most of the features on imaging of the disease are
reflected in the film X-rays.

1.1.4.1. X-rays of patients usually osteogenesis imperfecta

1.1.4.2. Bone Density / BMD

1.1.4.3. Bone biopsy

1.1.4.4. Molecular genetic testing

- A culture of skin fibroblasts from patients for analysis to determine
the structure and quality of collagen type | (87% sensitivity for light
to medium; 98% for severe).



- Analysis of COL1A1 and COL1A2 gene sequencing to detect gene
mutations.

1.1.6. Osteogenesis imperfecta genetics

Osteogenesis imperfecta is considered as a dominant or recessive
genetic disease on chromosome often. Approximately 90% of cases
are hereditary dominant, due to COL1Al and COL1A2 gene
mutations. The disease occurs in men and women with a similar risk.
When the father or the mother is sick, sick human risk was 50% and
50% are not sick. In cases of osteogenesis imperfecta as rule
hereditary dominant alleles, the child only received one allele of the
mother or the father who has manifested disease, so patients manifest
in many generations.

1.1.7. Diagnose

To diagnose osteogenesis imperfecta is to basically depend on clinical
signs, symptoms of X-ray, a history of fractures and family history.
Diagnosing is not complicated in individuals with a family history or
severe disease manifestations, but it can be difficult in people with no
family history and the fracture is not associated with abnormal bones
apart. Or if only based on clinical signs, the risk of confusion with
other diseases of bone is relatively high. Therefore, the genetic
research methods and determined gene mutations contribute to
definitive diagnosis and prognosis osteogenesis imperfecta.

1.1.8. Treatment for osteogenesis imperfecta

So far, there is no specific treatment method for patients with
osteogenesis imperfecta. Most of the measures are focused on
supportive treatment which aims to reduce pain, reduce fractures recur,
thereby reduce to the maximum rate and the decline disabled other
functions or help improve quality life for patients. The reason is not to



replace the structure of collagen in the body and there is currently no
method that stimulates the body to increase the amount of collagen
synthesis. The interventions in genetic structure are still just an idea.
1.2. Molecular mechanism of disease osteogenesis imperfecta
1.2.2.1. Location of the gene COL1A1L, COL1A2

COL1AL1 gene located on the long arm of chromosome 17 at position
21.33 (17921.33).

COL1A2 gene located on the long arm of chromosome 7 at position
22.1 (7922.1).

1.2.2.2. The structure and function of the gene COL1A1, COL1A2
COL1AL1 gene includes 51 exons with 18kb in length, encoding pro-ol
chain 5kb (procollagen type | alpha 1) participated in the molecular
structure of collagen type I. The exon 6 to 49 encodes alpha double
helix. Most of this exon is about 45 bp, 54 bp or 45 or multiples of 54 bp
in length. COL1A1 gene encodes pro-ol chain consists of amino acid
1464. The genetic structure divided into 3 main areas: the promoter,
exon and intron regions contain, tail poly A. The procollagen synthesis
chain, COL1A1 gene will first perform synthetic molecules transcribed
mMRNA precursor. This mMRNA molecules undergo cutting the intron and
exon linking together to create complete mRNA molecules. Complete
MRNA molecules are used as molds translational pro-al chain
synthesis. COL1A2 gene exon 52 is 38kb in length, sequences coding
for pro-o2 5kb (procollagen type I alpha 2) participated in the molecular
structure of collagen type I.

1.2.2.3. The gene mutations of COL1A1 and COL1A2

COL1A1 gene mutations on osteogenesis imperfecta substitution
mutations include nucleotides, nucleotide deletions, mutations more
nucleotides, mutations in exon-intron connected location. In



particular, nucleotide substitution mutation is the most common,
accounting for about 82% of the COL1Al gene mutations. In
alternate nucleotide mutations, the mutations most commonly are
replaced by an amino acid glycine other.

1.3. Methods of detecting gene mutations COL1A1, COL1A2
PCR is used to amplify exon 51 of the gene COL1AL and COL1A2
gene exon 52 prior to sequencing the gene mutations identified. This
technique requires optimal PCR conditions to be able to offer
products specific PCR, no byproducts, sharp lines, help sequenced
obtained good results and without interference.

1.3.1. PCR

1.3.2. Gene sequencing method

Chapter 2
SUBJECTS AND METHODS

2.1. Research subjects
2.1.1. Group diseases
2.1.1.1. Group 1
50 patients were diagnosed with osteogenesis imperfecta at
National Paediatrics Hospital.
2.1.1.2. Group 2
Parents of the patients with osteogenesis imperfecta identified
with gene mutations COL1A1 or COL1A2 gene.
2.2. Equipment, tools and chemicals
Purchased from well-known brands and achieving high purity to
ensure the analysis process.
2.3. Research methods
2.3.1. Study design



Collecting samples
venous blood 5 ml + EDTA

v

DNA extraction from
peripleral blood leukocytes

v

PCR
COL1A1 gene amplification

v

PCR product purification

v

COLI1A" gene sequencing

v

Analysis of COL1A1 gene mutations
in patients with osteogenesis

COL1A1 gene mutations 0 COL1A1 gene mutations
Research on parents of PCR
TR 2 COL1A2 gene amplification
mutations

PCR product purification

v

COL1A2 gene sequencing

v

Analysis of COL1A1 gene mutations in
patients with osteogenesis imperfecta

COL1A2 gene mutations l

Research on parents of patients
with COL1A2 gene mutations

Schematic design study



2.3.2. Research content

- Determine the COL1Al gene mutation, COL1A2 in the patients
with osteogenesis imperfecta.

- Determine the COL1A1 gene mutation, COL1A2 in the patients
with osteogenesis parents imperfectaion found COL1AL or COL1A2
gene mutations.

2.3.3. Study sites

Department of Biochemistry

Research Center for Gene - Protein, Hanoi Medical University

2.3.4. Processes and techniques used in research

2.3.4.1. Sampling process

2.3.4.2. DNA extraction techniques

2.3.4.3. Assessing the quality of extracted DNA after

2.3.4.4. DNA electrophoresis after extraction

2.3.4.5. Determining the genetic mutation gene COL1A1l and COL1A2
* The design of specific primers

Use the Beacon program designer with the best pairs on each
segment of the DNA sequence, the length of the PCR products range
from 250 to 1500 bp.

- For products 300 + 500 bp, using Takara ExTaq Kit.

- With products > 500 =+ 1500 bp, using DNA polymerase STAR
Primer Kit.

2.3.4.6. Technical sequenced

Direct sequencing

PCR products were conducted directly after the purification of DNA from
agarose gel. Find the genetic sequence according to BigDye terminator
sequencing method (Applied Biosystems, Foster City, USA).
Methods of analysing results:

Gene sequencing results were analyzed using CLC Main Workbench
software. The nucleotides in the gene will be expressed by the peak
(peak) with 4 colors equivalent to 4 types of nucleotides A, T, G, C.
Comparing gene sequences of patients with the genetic sequences of
the GeneBank standards (National center for biotechnology
information, NCBI) and analysis by ABI Prism 3100 genetic method
analyzer (Applied Biosystems).

2.4. Subject adhere research ethics in medicine



Chapter 3
RESULTS

3.2. The results identify genetic mutations COL1AL, COL1A2 on
patients of osteogenesis imperfecta

3.2.1. The results identify genetic mutations COL1A1

3.2.1.1. The mutation occurs in exon regions

Replacing a nucleotide mutation (missense mutation)

- G nucleotide substitution mutation into a nucleotide T:

(A)

€.2183G>T
p.Gly686Ala

! |

€.2183G

[ 1 DYl

I | j
A A SFUCHANN APAREN X WA XV RV WL B § oA

Control Patient Ol 08

Sequence ID: I¢l[3515 Length: 130 Number of Matches: 1

Range 1: 1 to 130 Graphics

Score Expect Identities Gaps Strand

235 bits(127) 8e-66 129/130(99%) 0/130(0%) Plus/Plus
i

GeneBank 2141  CCTCTGGAGCAAGAGGCGAGAGAGGTTTCCCTGGCGAGCGTGETGTGCARGETCCCCCTE 2200
PEEErrrrrr e eerererree et et e et e el

orog ! CCTCTGGAGCAAGAGGCGAGAGAGGTTTCCCTGGCGAGCGTGTTGTGCARGGTCCCCCTG 60
2201 GTCCTGCTGGTCCCCGAGGGGCCAACGGTGCTCCCGGCARCGATGGTGCTAAGGGTGATG 2260
GeneBank NN ey
61 GTCCTGCTGGTCCCCGAGGGGCCAACGGTGCTCCCGGCARCGATGGTGCTAAGGGTGATG 120

0108 2261 CTGGTGCCCC 2270
[ANENRNENY!
121  CTGGTGCCCC 130
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(©

Sequence ID: Icl[1471 Length: 120 Number of Matches: 34

Range 1: 1 to 120 Graphics ¥ Next Match
Score Expect Method Identities Positives Gaps

201 bits(511) 5e-64 Compositional matrix adjust. 119/120(99%) 119/120(99%) 0/120(0%)

|
GeneBank 661 QGVPGDLGAPGPSGARGERGFPGERGVQGPPGPAGPRGANGAPGNDGAKGDAGAPGAPGS
QGVPGDLGAPGPSGARGERGFPGER VQGPPGPAGPRGANGAPGNDGAKGDAGAPGAPGS
orog 1 QGVPGDLGAPGPSGARGERGFPGERAVQGPPGPAGPRGANGAPGNDGAKGDAGAPGAPGS

GeneBank 721  QGAPGLQGMPGERGAAGLPGPKGDRGDAGPKGADGSPGKDGVRGLTGPIGPPGPAGAPGD
QGAPGLQGMPGERGAAGLPGPKGDRGDAGPKGADGS PGKDGVRGLTGPIGPPGPAGAPGD
0108 61 QGAPGLQGMPGERGAAGLPGPKGDRGDAGPKGADGS PGKDGVRGLTGPIGPPGPAGAPGD

720

60

780

120

Figure 3.3. Photos G nucleotide substitution mutations into

nucleotide T

Vertical arrow indicates the location mutations, the digits on the arrow
pointing nucleotide and amino acid position changes. (A) Pictures
sequenced exon 31 of the gene COL1A1l; (B) Image G nucleotide
substitution mutations into nucleotide T; (C) Photo mutations change the

amino acid alanine amino acid glycine converted.

Comment: photos sequencing in patient Ol08 showed heterozygous
mutations of nucleotide substitution of nucleotide T G (G>T) in exon 31
of the COL1A1 gene. Compared to Genebank sequences found on exon
31, ¢.2183 G>T leads to changes in the amino acid position of the
protein the gene COL1A1 p.686 from glycine amino acid converted into

amino acid alanine (p.Gly686Ala).
Nucleotide deletions

(A)

€.2852_2854 CCC €.2852_2854 CCC del
B p. Pro909 del

Control Patient Ol 22
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Sequence ID: Icl|1453 Length: 117 Number of Matches: 1

Range 1: 1 to 117 Graphics

Score Expect Identities Gaps Strand
202 bits(109) 7e-56 117/120(98%) 3/120(2%) Plus/Plus

GeneBank2761 GCTGCTGGCCGAGTCGGTCCTCCTGGCCCCTCTGGARATGCTGGACCCCCTGGCCCTCCT 2820
FELEEE TRt r e e e e e e e e e e e e e e e el
GCTGCTGGCCGAGTCGGTCCTCCTGGCCCCTCTGGRRRATGCTGGACCCCCTGGCCCTCCT 60

I
2821 GGTCCTGCTGGCAAAGAAGGCGGCAAAGGTCCCCGTGGTGAGACTGGCCCTGCTGGACGT 2880
GeneBank FELEEE Tt e e FELEEET T E e
el GGTCCTGCTGGCARAGAAGGCGGCARAAGGT -~ - CGTGGTGAGACTGGCCCTGCTGGACGT 117

(©)

Sequence ID: Icl|2389 Length: 119 Number of Matches: 46

1
0122

Range 1: 1 to 119 Graphics ¥ Next Match
Score Expect Method Identities Positives Gaps

191 bits(484) 2e-60 Compositional matrix adjust. 119/120(99%) 119/120(99%) 1/120(0%)

b
AGKEGGKGPRGETGPAGRPGEVGPPGPPGPAGEKGSPGADGPAGAPGTPGPQGIAGORGV 960
AGKEGGKG RGETGPAGRPGEVGPPGPPGPAGEKGSPGADGPAGAPGTPGPQGIAGQRGV
0122 1 AGKEGGKG-RGETGPAGRPGEVGPPGPPGPAGEKGSPGADGPAGAPGTPGPQGIAGQRGV 59

GeneBank g1

961 VGLPGORGERGFPGLPGPSGEPGKQGPSGASGERGPPGPMGPPGLAGPPGESGREGAPGA 1020
GeneBank VGLPGQRGERGFPGLPGPSGEPGKQGPSGASGERGPPGPMGPPGLAGPPGESGREGAPGA
60 VGLPGQRGERGFPGLPGPSGEPGKQGPSGASGERGPPGPMGPPGLAGPPGESGREGAPGA 119

Figure 3.6. Images suddenly disappear nucleotides

Vertical arrow indicates the location mutations, the digits on the
arrow pointing nucleotide and amino acid position change: (A)
Photo sequenced exon 39 of the gene COL1Al; (B) The image
suddenly disappeared three nucleotides CCC; (C) Image proline
amino acid mutation lose.

Comment: in the patient O122, when sequenced in exon 39 of the loss
of three nuleotid C from position 2852 to position 2854 (2852+2854
CCC del), when the test shows the amino acid sequence encoding all
three nuleotid an amino acid proline, therefore, the amino acid
mutations loss at position p.909 (p. Pro909del).
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3.2.1.2. Mutations occur in the introns
Some photos of mutation at splicing site

€.1795_31C €.1795-31C>T
cc [ 6 TCCCCA [ ¢ ce GC T GT CCTCACTGE ‘
[}
l f ) I
| I i f . Il k ) |
hnoa ”l I Ao I|I ) fl I Ifli i f ;I _ l“I
il i Naha. N f N f 1 . o [ A
|I||_|| } il ||_ ||IIII|II| i I I / II [} I! . | |I: |
N ||| A .I'l A i ||' [ i RYRIR
Uy IR | Py vy | | L |
AV INRASRAM AN L WHLE
WA d clocbal Al o el SO e b ) Al ol Mo b ital

Control Patient Ol 20

Figure 3.7. Photos of mutation at splicing site of the patient O120
Vertical arrow indicates the location mutations, the digits on the
arrow pointing nucleotide and amino acid position changes
Comment: COL1Al1 gene sequence detects patient OI20
heterozygous mutated nucleotide C to T substitution at nucleotide
position 31 from the left (intron 24) compared with starting
nucleotide position 1795 of exon 25. This is an important position for
splicing the genes in transcription (branch site).

769-1G 769-G>C
! ‘
CTTTT €T A GG 6T ¢ ¢ ¢ CTTTITT €T AC|G GT € C C
infron8 exon9 infron8 exon9

S
Al
I " [/
A n \WAYR
N A ‘,( YRS
N J )
j (W P b

Control Patient Ol 46

Figure 3.9. Photos of mutation at splicing site of the patient O146
Vertical arrow indicates the location mutations, the digits on the
arrow pointing nucleotide and amino acid position changes
Comment: Good COL1A1 gene sequence detection codes Ol46
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patients heterozygous mutated nucleotide G to C substitution at
nucleotide position by a leftward (intron 8) compared with the
starting position is 769 nucleotides of exon 9. This position is
important for gene splicing process of transcription (acceptor site).
3.2.2. The results identify genetic mutations COL1A2
PCR products continue to be sequenced to detect mutations. The
results revealed that three patients have point mutations heterozygous
form located in the exons.

(A)

€.3688C>T
€.3688C

- The1nTANA

L

T CCTGGT ACAGTTGOGATCTC T CCTGEOGT ATAGTTE GACC

Control Patient Ol 13

(B)

Sequence ID: Icl|20599 Length: 120 Number of Matches: 1

Range 1: 1 to 120 Graphics

Score Expect TIdentities Gaps Strand
217 bits(117) 2e-60 119/120(99%) 0/120(0%) Plus/Plus

GeneBank36p1  CCTGGCTCCGTGGGTCCTGCTGGTCCTAGGEGGCCCTGCTGETCCTTCTGGCCCTGCTGGA 3660
NN N ey
o113t CCTGGCTCCGTGGGTCCTGCTGGTCCTAGGGGCCCTGCTGGTCCTTCTGGCCCTGCTGGA 60
)
3661 ARAGATGGTCGCACTGGACATCCTGGTACAGTTGGACCTGCTGGCATTCGAGGCCCTCAG 3720

GeneBank Prrrrrrrrrrrrrerrrrrrrrrrrrr PErr e e e e e e
61 ARAGATGGTCGCACTGGACATCCTGGTATAGTTGGACCTGCTGGCATTCGAGGCCCTCAG 120

(©)
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Sequence ID: |cl|38897 Length: 120 Number of Matches: 42

Range 1: 1 to 120 Graphics ¥ Next Match

Score Expect Method Identities Positives Gaps
222 bits(565) 2e-71 Compositional matrix adjust. 119/120(99%) 119/120(99%) 0/120(0%)

GeneBank1021 GLKGHNGLQGLPGIAGHHGDQGAPGSVGPAGPRGPAGPSGPAGKDGRTGHPGTVGPAGIR 1080
GLEKGHNGLQGLPGIAGHHGDQGAPGSVGPAGPRGPAGPSGPAGKDGRTGHPG VGPAGIR

0113 1 GLKGHNGLQGLPGIAGHHGDQGAPGSVGPAGPRGPAGPSGPAGKDGRTGHPGIVGPAGIR 60

1081 GPQGHQGPAGPPGPPGPPGPPGVSGGGYDFGYDGDFYRADQPRSAPSLRPKDYEVDATLK 1140
GPQGHQGPAGPPGPPGPPGPPGVSGGGYDFGYDGDFYRADQPRSAPSLRPKDYEVDATLK
GeneBank g GPQGHQGPAGPPGPPGPPGPPGVSGGGYDFGYDGDFYRADQPRSAPSLRPKDYEVDATLK 120

Figure 3.11. Photos of nucleotide substitution mutations into
nucleotide C T
Vertical arrow indicates the location mutations, the digits on the
arrow pointing nucleotide and amino acid position change: (A)
Photo sequenced exon 28 of the gene COL1A2; (B) Image of
nucleotide substitution mutations into nucleotide C T; (C) Image
mutations change the amino acid threolin converted into amino acid
isoleucine.
Comment: Photos sequencing in patient OI13 showed heterozygous
mutations replacing a nucleotide T nucleotides C (C>T) in exon 28 of
the COL1A1 gene. Compared to Genebank sequences found in exon
28 €.3688C>T leads to changes in the amino acid position of the
protein the gene COL1A2 p.1073 from threolin converted to
isoleucine (p.Thr1073lle).
3.2.3. Results mutation of COL1A1, COL1A2 genes
Table 3.2. Mutations of the gene COL1A1 and COL1A2

Gene mutations COL1A1, COL1A2 Mutations

COL1A1 39

COL1A2 3

Not detect mutations 8
Total 50
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Comment: out of 50 patients with osteogenesis imperfecta, there are
42 patients with COL1A1 and COL1A2 gene mutations, in which, 39
patients with COL1A1 gene mutations, 3 patients with COL1A2 gene
mutations and 8 patients undetected with COL1A1l and COL1A2
gene mutations

3.2.4. Results mutations in the exons, introns in gene COL1A1,
COL1A2

Table 3.3. Rate exon and intron mutation on gene COL1A1, COL1A2

Results mutation Mutations Total
COL1A1 COL1A2
Exon region 13 3 16
Intron region 26 0 26
39 3 42

Comment: 42 patients with osteogenesis imperfecta detected gene
mutations COL1A1, COL1A2, 16 cases of mutations in the exons
and intron regions in 26 cases.

3.2.4.1. Results mutations in COL1A1 gene exon region, COL1A2

Table 3.4. The mutation in exon region gene COL1A1, COL1A2

L n
Mutations in exon COLIAL | COLIAZ Total
Missense mutation 11 3 14

Stop codon 1 0
Nucleotide deletion 1 0
13 3 16

Comment: 16 patients with mutated exon regions, including 14
patients with mutations of nucleotide substitution, 1 patient with stop
codon and 1 patient with sudden loss of nucleotides.
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3.3. The results identify genetic mutations COL1Al, COL1A2 on
the patients’ parents with osteogenesis imperfecta

42/50 patients diagnosed osteogenesis imperfecta based on clinical
symptoms and access to typical clinical examination and treatment at
the Central Children's Hospital have discovered gene mutations
COL1AL, COL1A2. 42 pairs of the patients’ parents were identified
as having mutated genes COL1A1, COL1A2 were analyzed to find
the mutation.

(c.1795-31C>T) (c.1795-31C
| |
C C c €CcTa6C T 0G6C T 1 o ¢ o ¢
: | | '
LiAL 10 L IALY | |55 ! S | | i |
e e Fir s O ndal sl Al et e 10t Aibe0o
The father of patient Ol 20 The mother of patient Ol 20

€.1795-31C>T

Lo St - PP shol

Patient Ol 20

Figure 3.16. Photos of the COL1A1 gene sequencing of the
patients’ parents code OI20.

Vertical arrow indicates the location mutations, the digits on the
arrow pointing nucleotide and amino acid position changes
Comment: The results of analysis COL1A1 gene in the patient's
family to see father OI20 mutant heterozygotes 1795-31C>T in
intron 24, the mother did not have the mutation. Patients with
mutations 1795-31C>T heterozygous in intron 24 by receiving a
mutant allele from the father.
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- Family code O120 (after genetic analysis)
(c.1795-31C>T)
| M)
p—
1 2
Il 1
oA (1795:31C>T)

Affected male t"_ ™ Normal female
S

. Affected female

" research participant

Figure 3.17. Chart family code OI120 (after genetic analysis)

Comment: After analyzing the COL1A1 gene in family members of
patients, it showed no mutations in the mother, but heterozygous
mutations in the father. Such patients have mutations OI20 code
heterozygous mutant alleles by receiving one from the father.
Table 3.7. Gene mutations COL1A1, COL1A2 in patients with
osteogenesis parental incompetence

Results n

The father had mutations 20
The mother had mutations 21
The father/ mother no mutation 1
Total 42

Reviews: Analyzing gene COL1Al, COL1A2 from 42 pairs of
parents of patients with osteogenesis imperfecta mutation showed 20/42
patients received mutation from the father, 21/42 patients received
mutation from the mother and 1/42 patients with mutations arise.



18

Chapter 4
DISCUSSION

The results identify genetic mutations COL1Al1, COL1A2 on
patients’ osteogenesis imperfecta

In many countries, as well as in the context of Vietnam at present it is
contextually unable to do any cultured skin fibroblasts from patients.
Besides, studies show that the world can detect 90% of gene
mutations in type | collagen synthesis method of gene sequencing.
Hence the determination of genetic mutations cause disease
osteogenesis imperfecta is necessary. Analysis of COL1Al and
COL1A2 genes sequences value differential diagnosis of patients
with similar disorders. In 2001, Ward and his colleagues analyzed the
genomes of 33 patients with type | osteogenesis imperfecta +
Canadians with type 1V, the authors have discovered most of the
mutations is due to amino acid glycine to an amino acid other. In
2004, H. et al Hartikka conducted a genetic analysis of 54 patients
with osteogenesis imperfecta, the authors have discovered 49
different mutations, including mutations in the gene COL1A1 38 and
11 mutations COL1A2 gene. In 2006, R. Pollitt and his colleagues
conducted a genetic analysis on 83 English patients with osteogenesis
imperfecta, the authors have discovered 62 different mutations in
both genes. While the diagnosis of osteogenesis imperfecta still bases
on clinical and X-rays, there is a growing demand for the molecular
characterization of disease-causing mutations. Different studies show
that over 90% of both gene mutations COL1A1 and COL1A2 disease
osteogenesis imperfecta. In addition, mutations in other genes have
not been detected in patients with osteogenesis imperfecta. In our
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study, conducted genetic analysis on 50 patients with osteogenesis
imperfecta discovered 42 different mutations in both genes. This is
similar to the reports in the world, contributing to the analysis of
mutations and prenatal diagnosis on a number of other genetic
diseases including osteogenesis imperfecta disease to progress to
build a regulation standard procedure in the diagnosis of genetic
diseases in Vietnam and widely introduced to improve the quality of
treatment and reduce morbidity in communities. In the case of type |
collagen mutations can confirm diagnosis of osteogenesis imperfecta.
However, in the absence of detectable mutation of the gene encoding
collagen type |, the possibility exists of type | collagen mutations but
undetectable. So there is no mutation of collagen type | also do not
exclude disease osteogenesis imperfecta due to the small proportion
of recessive mutations can occur in other genes as BMP1, CRTAP,
FKBP10, LEPRE1, PLOD2, PPIB, SERPINF1, SERPINH1, SP7.

COL1A1 gene mutations: Mutations are frequently changed
forms account for 82% of amino acid mutations in COL1AL gene
structural break Gly-XY triplet sustainability leads to loss of protein;
the other mutations, such as deletion, duplication, or additional
nucleotides rarer. The study results showed that the group of 13
patients with osteogenesis imperfecta COL1Al gene mutations
occurring mutation in the COL1Al gene coding for the protein,
including 11 patients with mutations of nucleotide substitution, 1
patient with sudden premature end code generator and 1 patient with
sudden loss of nucleotides.

Patients with osteogenesis imperfecta code OI23 heterozygous
mutations replaces the nucleotides A nucleotide G (G> A) in exon 36
of the COL1A1 gene. Compared to Genebank sequences found on
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exon 36 ¢.2587 G> A guide to change the amino acid at position
p.821 of COL1Al gene protein serine from glycine converted
(p.Gly821Ser), is mutated published 13 times in Europe, Asia and the
Americas at the rate of 11% of the total genetic mutation found in
COL1AL. This mutation related to most of the disease osteogenesis
imperfecta (I, 11, 111, V).

When conducting the COL1Al gene sequencing of patient
numbers with primers OI22 exon 39 - exon 41 mutations detected
lost three positions nuleotid C from 2852 to 2854 in exon 39 position
(2852 + 2854 CCC del) COL1Al gene mRNA (NM_000088.3),
making the trio at position 909 encoding the amino acid proline
missing (p. Pro909del). Nucleotide deletions are common mutation is
second after replacement mutations. On the data bank of sick world
osteogenesis imperfecta, now has 176 nucleotide deletions are
published; accounting for 13.58% of all mutations in COL1A1 gene
mutation which has lost 147 nucleotides occurs in exon 14% of the
mutations on exon. According to this study, the rate of loss of
nucleotides in exon mutation is 1/50. However, due to the small
sample size, we did not give the exact mutation rate in Vietnam.

11 COL1Al gene mutations were found in patients with
osteogenesis imperfecta in this study. While 5 mutations in intron
regions, ie: gene coding region but not indispensable to perfection
mMRNA and conservation of genetic information. These mutations are
within 1 to 40 nucleotides with the location of the 5 'and 3' end of
exon, that is located in the area (the donor site) and the receiver
(acceptor site) of the intron. This is the second most important
region, containing the specific motif associated with subunit protein
complex - as Ul and U2 RNAs.
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The results of our study revealed a mutation ¢.1795-31C> T
heterozygous in intron 24 appeared in 5 patients. This mutant from
the 5 'end of exon 25 of about 31 nucleotides may interfere with the
cutting position between exon 24 and exon 25. However, according
to statistics in a data bank of osteogenesis imperfecta ill most of the
mutations disease osteogenesis imperfecta located in introns are
located very near the 5 'or 3' end of exon. The mutations found in the
position from the 5 'end of exon 25 to 31 nucleotides need to be
checked accurately by RT-PCR to determine its influence on this
process of improvement mRNA splicing. Specimens should be taken
from where the skin or bone manifestations of patients, providing
RNA extraction, cDNA synthesis; thereby performing RT-PCR and
sequencing cDNA obtained.

Due to our study which was only done in a limited time, the the
study just stopped at detecting mutations in the gene COL1A1,
COL1A2 in the level of patient DNA. A heterozygous mutation in
intron 36 is another ¢.2686-18G>C, occurring in 12 patients.
Location mutations are from the 5 'end of exon 37 of about 18
nucleotides. This change may affect splicing process of exon 36 and
exon 37 between.

COL1A2 gene mutations: COL1A2 gene coding for fiber pre-
form either type 1 collagen is pro-a2 (I). This gene contains 52
exons, in which the Level 3 helix formation with two fiber pro-al (I)
extends from exon 6 to exon 48. This region has the amino acid Gly-
XY three X is the amino acid proline with and Y is the amino acid
hydroxyproline, plays an important role in preserving the helix shape;
change the amino acid would affect particular conservation. By
means of direct sequencing, detection of pediatric patients 3
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osteogenesis imperfecta COL1A2 gene mutation, missense mutations
are nucleotide substitution C to T nucleotide at position 3688 of exon
48, making the trio in position encoding amino acid threonine 1073
transformed into the amino acid isoleucine (p.Thr1073lle) as ternary
helix structure can be changed.

This mutation has not been published in a data bank of sick
disease osteogenesis imperfecta. Threonine is an amino acid
containing a polarized by OH radicals and isoleucine is an amino acid
non-polar nature; the nonpolar amino acid is located inside the core
and wrapped helix outside the polarized amino acids, especially the
Gly-XY triplet. Such those mutations change the amino acid
threonine missense converted into amino acids isoleucine may cause
structural disorders of procollagen C-terminal, reducing the quality
and sustainability of this protein.

Results identified mutations in family members of patients with
osteogenesis imperfecta

Most osteogenesis imperfecta disease is a genetic disease on
chromosome usually excels. So, just who have a gene mutation
alleles carrying could get sick. The father or the mother is sick, the
ability of 50% childbirth disease osteogenesis imperfecta parent
breeds. So far, most of the mutations in COL1Al and COL1A2
genes cause osteogenesis imperfecta are separate and rarely appear
in other families, reflecting the complex manifestations of the
disease. The study found that 42 patients with osteogenesis
imperfecta bearing COL1A1 or COL1A2 gene mutations; 20 cases
inherited from the father (dad disease) and 21 cases inherited from
the mother (maternal illness).
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Only one case of disease osteogenesis imperfecta due to the new
mutations arise, although the father and mother do not get sick, the
child mutated COL1AL gene. Osteogenesis imperfecta disease is a
heterogeneous group of genetic disorders that affect the integrity of
connective tissue. For osteogenesis imperfecta is a genetic disease
can not be special treatment, cell therapy and gene therapy are being
studied as potential treatments. Author Niyibizi C. and his colleagues
are currently considering the possibility of developing gene therapy
to treat a disease mouse models were created imperfecta bones, using
bone marrow stromal cells as vehicles gene encoding collagen
normally to the bone. Besides, the research results suggest that
prenatal diagnosis is very important as well as genetic counseling for
the purpose of exchange, answer the causes, mechanisms related to
genetic diseases. We can say with some reputable counseling centers
like Department of Genetics and Molecular Biology of the Central
Children's Hospital has an intimate relationship with the physicians’
clinical genetics, the consultants in the middle genetic counseling
center in domestic reputation as Hanoi Medical University, Center
for prenatal diagnosis at the Central Obstetrics Hospital. This study
and other studies have been conducted at the Center for Gene -
Protein, Hanoi Medical University genetic counseling to those
suspected genetic condition or in families with an infected person
genetic reasons, pregnant women are at risk bearing birth defects, are
determined by fetal ultrasound or serum screening in the first
trimester maternal or second trimester of pregnancy, in pregnant
women brings over 35 years of age or family of the baby being born
with birth defects.
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CONCLUSION

Based on these results, researchers can conclude the following:
1. Mutated gene COL1Al and COL1A2 gene in patients with
osteogenesis imperfecta
- 42 patients with COL1AL and COL1A2 gene mutations, in which,
39 patients with COL1A1 gene mutations, 3 patients with COL1A2
gene mutations and 8 patients undetected with COL1Al and
COL1A2 gene mutations
- The genetic mutation on COL1A1 and COL1A2 genes:
+ In the region of exon: 14 mutations of nucleotide substitution, 1
stop codon and 1 nucleotide deletions.
+ In the region of intron: 26 mutations at splicing sites.
2. Mutated gene COL1A1 and COL1A2 gene in the parents’
patients with osteogenesis imperfecta

20/42 patients received mutation from the father, 21/42 patients
received mutation from the mother and 1/42 patients with mutations arise.






