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1
PAT VAN PE

U nguyén bao than kinh dém (UNBTKD) phat trién tir t& bao than
kinh dém chua biét hoa hodc biét hoa thép trong nao, 100% la 4c tinh
va duoc WHO xép vao nhoém u 4c tinh d¢ IV; ty 1€ mic mdi hang nam
khoang 3,2/100000 dan, chiém ty 1é cao nhét trong cac loai u ndo &c
tinh nguyén phét (46,6%), bénh tién trién rat nhanh, nguodi méc
UNBTKD c6 thoi gian sdng trung binh chi 6 thang dén 1 nim mic du
da duoc diéu tri rat tich cuc, ty 1€ séng sau 5 nam rat thép chi khoang
5,5%. Co ché sinh bénh UNBTKD dugc biét dén da phan 1a do dot
bién gen, gy rdi loan thong tin di truyén trong té bao, té bao tang sinh,
khong ngimg phén chia phat sinh khéi u, ung thu. Sinh bénh UNBTKD
c6 lién quan dén dot bién nhiéu gen: gen khang ung thu nhu gen TP53,
PTEN, gen sinh ung thu nhu: EGFR, FGFR, IDH, MGMT, ATRX,
TERT, hodc x6a 1p/19q..., nhung tap trung nghién ciru dot bién mot
) gen nhu gen TP53, EGFR, FGFR, vi d6t bién cac gen TP53, EGFR,
FGFR ngoai co ty 1é dot bién cao con duogc chimg minh dong vai tro
quan trong trong co ché sinh bénh phén tir va dinh hudng diéu tri cua
bénh u nguyén bao than kinh dém. Nghién ciru dot bién gen TP53,
EGFR, FGFR... 1a mt trong nhiing co s& cho nghién ciru diéu tri dich
ctia bénh UNBTKD, va rat can thiét voi cac thay thudc 1am sang dé
dua ra tién luong va hudng diéu tri t6t nhit cho nguoi bénh u nguyén
bao than kinh dém. Tai Viét nam chua th?iy c6 nghién clru vé van dé nay.
Xuét phat tir nhitng 1y do trén, chiing t6i thyc hién dé tai, v6i muc tiéu:

1. Xdc dinh dgt bién gen TP53, EGFR, FGFR trén bénh nhan u
nguyén bao than kinh dém.

2. Phan tich mét sé ddc diém ciia nguwoi bénh u nguyén bao than
kinh dém phaét hién thdy dgt bién gen.

Bo cuc ciia ludn an



Luan an c6 137 trang, bao gom:

Dit van dé: 03 trang;

Chuong 1-Tdng quan: 48 trang;

Chuong 2- Ddi tugng va phuong phap nghién ctru: 11 trang;

Chuong 3 - Két qua nghién ciru: 39 trang;

Chuong 4 - Ban luan: 33 trang;

Két luan: 02 trang;

Hudng nghién ctru tiép: 01 trang.

Két quéa luan an dugc trinh bay trong 32 bang, va 41 hinh.

Luan an str dung 106 tai liéu tham khao trong d6 9 tiéng Viét, va 97
tiéng Anh.

Chuong 1
TONG QUAN

Tong thé vé diéu tra mac UNBTKD trén thé gii chua dong déu, vi
du & M§ nam nao ciing ¢ nghién ctru bao céo vé tinh hinh mic bénh,
hay & Anh, Phén lan, Pan mach thuong 5 ndm bao cdo mot lan..., song
& cac chau luc khac, nhu chau A hay chau Phi, théng ké vé bénh con
1é té va rat it. Qua céc bao cdo cho thdy ty 1¢ mac UNBTKD khong
gidng nhau gitra cac chau luc, & cic nudc Chau Au va My c6 ty 18 mic
cao hon cac nude chau A, tai My ti 1é mic méi hang nam la 3,2/100000
dan, ty 18 mic cao nhat 1a & Anh (4,64/100.000 ddn/ndm), va cac nude
Bic Au s nguoi mic bénh giao dong tur 3,3 - 5,1/100.000 ddi v&i nam
gidi va 2,1-3,5/100.000 phu nir. Ty 1é méc bénh rat thap & Han qudc
0,66/100000 dan/nam, va ngudi da tring co ty 1& méc bénh cao hon
nguoi da mau . Tai Viét Nam chua théy ¢6 bao cdo vé ty 1€ mic u
nguyén bao than kinh dém trong ca nudc, theo théng ké cua Lé Xuan
Trung va Nguyén Nhu Bang ndm 1975, u nguyén bao than kinh dém
chiém 18% trong 408 ca md u ndo tai bénh vién Viét Puc. Nghién ctru
ctia Kiéu Pinh Hung (2006), trong cac loai u thin kinh dém 4c tinh thi
UNBTKD chiém ty 1& cao nhit 62,7%. Theo Duong Cham Uyén,
Duong Dai Ha (2013), u té bao than kinh dém chiém 39,2% (trong d6
UNBTKD la nhiéu nhét), cao nhét trong cac loai u ndo va than kinh
trung wong. Nhin chung bénh u nguyén bao than kinh dém ngay cang
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gia ting, gip nhiéu ¢ tudi trung nién trd 1én, nam méc bénh cao hon
nir, rat ac tinh va ti 16 séng thuong rat thip, khoang 5,5% sdng qua 5
nam ... CO nhiéu yéu t6 duoc cho 1a gy UNBTKD, trong d6 ¢ dot
bién mot sd gen Tp53, EGFR, FGFR dugc chimg minh ¢ nhiéu nghién
ctru. Ngay nay, cac nha khoa hoc da nhén thay rang TP53 déng vai tro
quan trong trong tit ca cac dang ung thu & ngudi. Dot bién gen TP53
dugc tim thdy & hon 50% bénh nhan ung thu trén toan thé giéi. O bénh
nhan u nguyén bao than kinh dém, dot bién gen TP53 c6 ty 1¢ kha cao,
khoang 81% gip & thé thir phat va 27% & thé nguyén phat. Trong do, cac
dot bién hay gip trén u nguyén bao than kinh dém 1a cac dot bién diém tir
exon 5 dén exon 8 gen TP53, da s6 14 dot bién sai nghia; tap trung chi yéu
& 3 bd ba ma hoa codon -175, -248, -273, va -282. Cac dang dot bién nay
dugc chimg minh c6 vai tro quan trong ddi voi qua trinh tién trién va
xam l4n ctia ung thu. Theo nghién ctru ciia Wang va cong su, dot bién
gen TP53 ¢6 lién quan dén dép tng véi thude temozolomid (loai thube
thuong duoc str dung trong diéu tri u ndo) [8]. Do d6, viée xac dinh
d6t bién gen TP53 trong bénh u nguyén bao than kinh dém cé ¥ nghia
quan trong trong chan doan, tién lwong va didu tri nham kéo dai thoi
gian sdng cho nguoi bénh. Khoang 40% - 50% bénh nhan u nguyén
bao than kinh dém co6 dot bién gen EGFR (Epidermal Growth Factor
Receptor), dot bién gen EGFR c6 lién quan dén ty 18 séng con ctia bénh
nhan u nguyén bao than kinh dém, hay gap nhét 12 cac dot bién xda
doan tir exon 2 dén exon 7 va dot bién diém trén cac exon nay. Ti ¢
dot bién diém exon 2 dén 7 gen EGFR trén nguoi mic UNBTKD
khoang 14,4%, trong d6 dot bién & exon 2 13 0,8% ; exon 3 la 3,8%,
exon 7 1a 5,3%, exon 8 1a 1,5% ; exon 15 la 2,2% ; exon 21 la 0,8%.
Céc dot bién da dugc chimg minh phét sinh khéi u bang thir nghiém
trén chudt, va con dugc ghi nhan tang tinh nhay cam véi mét s6 thude
diéu trj nhu Temozolomid, ... Dot bién x6a doan tir exon 2 dén exon 7
(x6a doan dang EGFRVIII) cta gen EGFR la thuong gap ¢ bénh nhan
u nguyén bao than kinh dém, nhitng bénh nhan mang dot bién dang
nay c6 thoi gian sdng thip hon nguoi bénh khong c6 dot bién, nhung
lai nhay vé6i hoa chat diéu tri (Temozolomide). Do vdy xac dinh dot
bién gen EGFR 1a can thiét cho du doan thoi gian séng con cua bénh
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nhan UNBTKBD, va Iya chon diéu tri sau phiu thudt cho bénh nhan
mic u nguyén bao thin kinh dém. Gen FGFR (Fibroblast Growth
Factor Receptor) ma hoa cho protein ¢é chirc nang thu thé mang té bao
c6 ngudn gdc biéu mo, trung md. Cac protein ndy dong vai trd quan
trong trong su6t qua trinh phat trién va trudng thanh cia té bao. Hai
dot bién hay gap trén gen FGFR1 1a dot bién diém xay ra trén exon 12 va
exon 13 gdy thay dbi acid amin tai vi tri N546K va R576W trén phan tir
protein FGFR. Céc dot bién nay 1am ting 4i luc ctia thude diéu tri voi thu
thé va tro thanh mot trong nhig dich tac dung cua cac thude diéu tri e
ché hoat tinh tyrosine kinase trén bénh nhan u nguyén bao than kinh dém.
Va dé diéu tri ¢6 hiéu qua, viéc xac dinh dot bién gen lién quan dén tinh
dap ung thudc, dong vai trd quan trong quyét dinh thanh c6éng ctia phuong
phap. Nhu vay, xét nghiém gen khong thé thiéu ddi véi cac bac sy 1am
sang khi trién khai cac liéu phap diéu tri ddi voi bénh nhan. Trong khuén
kho nghién ciru ctia dé tai, chung toi tip trung xac dinh cac dot bién
trén exon 7+8 gen TP53, exon 2 dén exon 7 gen EGFR va exon 12, 13
gen FGFR, vi cac dot bién gip nhidu hon trén cac exon nay.

Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong nghién ciru: 70 bénh nhan dugc chan doan xac dinh 1a
u nguyén bao than kinh dém tai Bénh vién Viét Puc dua trén dac diém
1am sang va két qua giai phau bénh.
2.2. Phuong phap nghién ciru:

- Cich tién hanh chon mdu nghién ciru

+ Lap danh sach ngudi bénh tir khoa Giai Phau Bénh, Bénh vién Viét
Ptc (tir hé théng phrlfm mém cta bénh vién) — Lua chon tiéu ban mo6
bénh hoc va mau md duc paraffin twong (mg véi danh sach da 1ap dugc
— Soi tiéu ban md bénh hoc xac dinh vung léy mo, duc léy mo da
khoanh ving trén khdi mé duc trong paraffin, twong ng viing soi trén
tiéu ban c6 hinh anh t& bao u rd, it to chirc hoai ti nhét (do Bac si
Truong khoa Giai Phau Bénh, Bénh vién Viét DPuc thuc hién dua vao
tiéu chuan phan loai mé bénh hoc u NBTKD cua WHO nam 2007),
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cho vao dng eppendorf day nip kin — Panh mi s6 cho timg mau mé nghién
ctru sau khi da lay duoc mau md — Luu trit va bao quan ¢ nhiét d6 phong.

+ Chon bénh an tai phong luu trit bénh &n theo sb cac mau mo da
chon dugc trude do, va lay thong tin nghién ctru khac tir bénh an —
Thu thap céc thong tin vé dic diém thoi gian séng chét cia bénh nhan
bang hoi ngudi than cta bénh nhan qua dién thoai.

- Ky thudt tach DNA: cac mau md sau khi léy, duogc loai bo paraffin
bang xylen, sau d6 dugc tich DNA theo phuong phép
phenol:chloroform. Néng d6 va do tinh sach ciia DNA tach chiét duoc
xéc dinh trén may Nano-Drop, nhitng mau DNA dat gi4 tri OD 260nm
/OD 280nm tir 1,8 dén 2,0 va nong do > 25 ng/ul duoc st dung dé phan
tich.

- Ky thugt PCR: PCR duoc sir dung dé nhan ban cac exon nghién
ctru trén cac gen TP53, EGFR, FGFR véi céac cap mdi dic hiéu:

Bdng 1. Cdc cdp moi sir dung trong nghién ciru

Kéch
thl;ro'c Hong
Gen | Exon Tronh tw mé i sa“?n san
pham xud't
base pair
(bp)
Mbi xudi 5'- GGTTGGGAGTAGATGGAGCC-3' IDT
TP53 | 7+8 | . 495 -
MBi nguoc 5'-ATGCCCCAATTGCAGGTAAA -3’ My
M®bi xudi 5'- GG ACC TTG AGG GAT TGT TT-3' DT
2 | Mbdi ngugc 5'- CTT CAA GTG GAA TTC TGC CC- 312 My
3[
3 MBbi xudi 5'- TTAGGGTTCAACTGGGCGTC-3' 01 IDT
Mbi ngugc: 5'- AGCCTTCTCCGAGGTGGAAT-3’ My
M®bi xudi 5'-GCT TTC TGA CGG GAG TCA AC-3' T
EGFR| 7 |\ nguoc 5'-AGA CAG AGC GGG AAC AGG AT-| 296 My
3[
g M®bi xudi 5'-CT TCC ATC ACC CCT CAA GA-3' 61 IDT
M®i ngugc 5'-CTC AGC AGC CGA GAA CAA-3’ My
Bo MRC

10 |Céc méiexon 2,3,4,5,6,7,8,13,16,23 trong 1 kit
exon




Lan

= MBi xudi 5'-GCAGATGCATCCAGATGGTA-3’ 617 IDT

Mbi nguoc 5 -TCTCCATTCATGGCCACATA-3 My

FGER 5 M8i xudi 5'-TGTGAAGAAGAACAAGCCTGC-3" 527 IDT
Mbi nguoc 5 -AGAACTCCGTGAGATCGTGC-3' My

- Nguén géc moi: cac cap moi nhan ban céc exon 2, 3, 7, 8 gen EGFR;
exon 12, 13 gen FGFR do Trung tdm Gen - Protein Truong Pai hoc Y Ha
Noi thiét ké, moi nhan ban exon 7+8 gen TP53 dya theo cong thirc mdi trong
nghién ctru Roger H. Frankel (1992), mdi nhén ban gen dang EGFRVIII ctia
hang MRC Ha Lan thiét ké.

+ Thanh phan phan tmg PCR (thé tich 10 pl) gdm: 5 pl Taq polymerase;
0,51l mdi xudi; 0,51 méi nguoc; 1,0 ul DNA va 3 ul H2O.

+ Chu trinh nhiét ctia phan ung PCR: 94°C/5 phut, 35 chu ky
[95°C/30 gidy, 55°C/30 gidy, 72°C/5 phit], 72°C/5 phut. Bio quan mau
o 15°C.

- Ky thudt gidi trinh tw gen

Sau khi nhan ban, san pham PCR duoc tinh sach, va sau d6 duoc
giai trinh ty bang phuong phap BigDye terminator sequencing (Applied
Biosystems, Foster city, USA). Trinh tu gen dugc dbi chiéu va so sanh
véi trinh ty cua gen EGFR trén GeneBank va xac dinh cac dot bién diém
trén cic exon cila cic gen nghién ciru bang phan mém CLC Main
Workbench 6.0.1.
- Ky thudt MLPA: dugc sir dung dé xac dinh xo4 doan gen dang
EGFRUVIII, ding c4c cip moi dic hiéu dé nhan ban cac exon can nghién
ctru, sau do su dung dién di mao quan dé x4c dinh sb ban sao cac exon.

Phén tich két qua bang cong cu Coffalyser chuyén biét (dwoc cung cap
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boi hang MRC - Ha lan): dya vao s6 luong cac ban sao cuia cac exon
dd nhan ban duoc, dé xac dinh c6 x6a doan EGFRVIIL can tinh trung
binh cong s6 lugng ban sao ctia cac exon 2+3+4+5+6+7 chia cho trung
binh cong sé lwong ban sao cua cac exon 1+8+13+16+23 cla gen
EGFR (goi la ty 1¢ EGFRVIII). Ty 1€ EGFRVIII dudi 0,8 da dugc coi
1 chira bién thé x6a doan EGFRVIIL.

2.3. Phwong phap xir 1y s6 liéu:

* X1r Iy s6 liéu theo phuong phap thong ké y hoc dwa vao phan mém
SPSS 19.0. Str dung Test T-student: cac bang c6 n > 5; Test Fisher
Exact: cac bang con < 5.

2.4. Dao dirc trong nghién ctru:
Dé tai di duoc thong qua Hoi ddng Pao dirc cua Trudong Pai hoc Y
Ha Noi, theo quyét dinh s6 187/HPDDPHYHN thang 2/2016.
Chuong 3
KET QUA NGHIEN CUU
3.1. Két qua xac dinh dot bién trén gen TP53, EGFR, FGFR
* Két qua dét bién vi tri p.R282W trén exon 8 gen TP53

.
TGTCCTGGGAGAGACTGGCGCACAGAGGAAGAGAATCTC

C P & R D W R T E E 'E N L

TGTCCTGGGAGAGACCGGCGCACAGAGGAAGAGAATCTC!
€C P G R D R R T E E E N L
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Hinh 1. Hinh dnh két qud gidi trinh tw doan exon 8 gen TP53 cé
chira djt bién diém p.R282W
A) Mdu dai dién ¢é dét bién ciia bénh nhan UNBTKD md sé GB31.
B) Mdu dqi dién khéng cé dot bién ciia bénh nhan UNBTKD md s6 GBS

Két qua giai trinh ty rd nét, cac dinh tin hiéu rd rang, khdng bi
nhiéu, tin hiéu nén thip. Tai vi tri 846 trén gen dudi dinh C xuét hién
dinh T, chirng to c6 dot bién di hop tir thay thé nucleotid 846C>T dén
dén & vi tri codon thir 282 bo ba CGG ma hda cho Arginine chuyén
thanh b ba TGG ma hda cho Tryptophan, ky hiéu p.R282W.

* Két qua dét bién vi tri p.G42D trén exon 2 gen EGFR
v
A c

WL T e L DT FETDH
A) L AN /\(quﬁ[\\w\ﬂ\ }/\\[\/\N\[\ /\/V\\/

Hinh 2. Hinh anh két qud gidi trinh tw doan exon 2 gen EGFR
chiva djt bién diém p.GA2D
A) Mdu dgi dién c6 dt bién ciia bénh nhan UNBTKD md s6 GB26.
B) Mdu dai dién khéng c6 dét bién ciia bénh nhan UNBTKD md s6 GB20

Dot bién di hop tur thay thé nucleotid 124G>A dan dén bo ba thi
42 GGC ma hoa cho Glycine chuyén thanh GAC ma hda Asparagine,
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1am thay d6i kiéu hinh trén phan tir protein vi tri p.G42D.
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* Két qua dét bién vi tri p.G87D trén exon 3 gen EGFR
ACCATCCAGGAGGTGGCTGBTTATGTCCTCATTGCCCTC
T I Q@ E V A G Y V. L 1 A L

N 0l /\/\/\/\M’\'MAN\/M'A YAV WWY

ACCATCCAGGAGGTGGCTGGTTATGTCCTCATTGCCCTC
T I Q E VvV A G Y V L 1 A L

; i ;
o el W i
Hinh 3. Hinh dnh két qud gidi trinh tw doan exon 3 gen EGFR
. chira dgt bién diém p.G87D ,
A) Mau dai dién co dot bien cia I,Jénh nhan UNBTKD ma sé GB69.
B) Mdu daqi dién khong cé dét bien ciia bénh nhan UNBTKP md so GB68
Dot bién nucleoid 259G>A lam thay doi acid amin glycine c6 bd
ba ma hoéa la GGT thanh aspartate c6 bd ba ma hoa la GAT tai vi tri
87 trén phan tr protein cua EGFR, ky hiéu p.G87D.
* Két qua dét bién vi tri p. A28£3T trén exon 7 gen EGFR

GG(

CAAATACAGCTTTGGTACCACCTGCGTGAAGAAGTGTC

G K Y 8 F 6 T T € V K K C

T

CGGCAAATACAGCTTTGGTACCACCTGCGTGAAGAAGTGT
" W, /\MJWWW N\m /\ N\/\A
ACAGCTTTGGTGCCACCTGCGTGAAGAAG
G K Y

K K C

& MV /m/\/\/\/\/vJ_\N\M/\/\/WV\ IVl

Hinh 4. Hinh anh két qua gidi trinh ty doan exon 7 gen EGFR
_ Chira dpt bién diém p.A289T )
A) Mau dai dién co dot bién ciia bénh nhdn UNBTKD ma so6 GB26
BZ Mau dai dién cé dot bien gﬁa bénh nhan UNBTKD ma so QBZ7
C) Mdu dai dién khong cé dét bién cia bénh nhan UNBTKP ma so GB25




Dot bién thay thé nucleotid 866G>A din dén bo ba thir 289 GCC
méa héa cho Alanine chuyén thanh ACC ma hda Threonine, ky hi¢u

p.A289T.

Giai trinh tir 70 mau bénh pham cua 70 bénh nhan UNBTKD xac
dinh dot bién diém trén exon 2, exon 3, exon 7 va exon 8 cla gen

EGEFR, két qua:
Bang 3. Két qua dot bién diém trén exon 2,3,7 gen EGFR

11

GB67

~ X e Zs Zs Tén acid
STT Ma S(: n8wol | Eyon Thay dfn Tl.lay d(." amin thay
bénh nucleotid |acid amin 2.
doi
GB23, GB24, Glycine >
1 GB26 , €.124G> A | p.G42D Aspartat
2 GB25 c183C>A | pleal | LCeucine>
Isoleucine
, | 0B4,GB3s, Lveine >
GB34, GB49 c.386A>C | p.KI12oN | M€
Arginine
GB52,GB53 | 3
4 GB69 c259G>A | p.Ge7D | CMeine >
Aspartate
GB6, GBS, Proline >
5 B0 c814C>T | pP272s | oM
6 GB17 ¢.785C>T | p.D262p | Aspartat>
Aspartat
820 C>T | p.T27am | Threonine>
7 ' - Methionine
GB24 vrmes
7 | c877AST |pk2gax | -YSINe
termination
8 | GB26, GB27 c.866 G>A | p.A2gT | Alanine>
Threonine
GBA41, GB47,
GB55, GB59. Lysine >
% | GB61.GB62 CELA>C | p-K2BAN | rcparagine
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Phét hién thay 4/70 mau c6 dot bién diém trén exon 2 gen EGFR,
chiém ti 1& 5,7%: trong d6 3/70 mau c6 dot bién tai vi tri p.G42D (4,3%
), 1/70 mau c6 dot bién tai vi tri p.L62I (1,4%). 7/70 mau phét hién
thay dot bién trén exon 3 gen EGFR, chiém ti I¢ 10,0%: trong d6 6/70
dot bién tai vi tri p.K129N (8,6% ), 1/70 dot bién tai vi tri p.G87D
(1,4%). 14/70 mau phat hién thay dot bién trén exon 7 gen EGFR,
chiém ti 18 20%: trong d6 7/70 miu dot bién tai vi tri p.K284N (10,0%
), 3/70 dot bién tai vi tri p.P272S (4,3%), ¢ 2/70 mau dot bién tai vi
tri p.A289T (2,9%), 1/70 mau dot bién tai vi tri p.D262D (1,4%), 1/70
mau dot bién tai vi tri p.T274M (1,4%), 1/70 mau dot bién tai vi tri
p.K293X (1,4%).

* Két qud xdc dinh dgt bién xéa doan tiv exon 2 dén exon 7 gen
EGFR bang phwong phip MLPA

+ Két qud chay dién di mao qudn sin phim xdc dinh xéa doan tiv
exon 2 dén exon 7 gen EGFR

GB62 P106

LLLLL

| W

Hinh 5. Hinh dnh dién di mao qudn sin pham PCR xdc dlnh Xoa
doan tir exon 2 dén exon 7 gen EGFR ciia ngwdi bénh ma sé6 GB62
(miu nam)

Hinh anh dién di mao quan ctia ma ngudi bénh GB62 cho thay hinh
anh cac dinh rd, dat tiéu chuan phan tich két qua. C6 70 miu chay dién
di va két qua hinh anh dién di ciia 70 mau nghién ciru dat yéu cu dé
phan tich két qua.
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+ Két qud phén tich sé bdn sao ciia cdc exon tiv 2 dén 7 gen EGFR

A)

B)
Hinh 6. Két qud phan tich xdc dinh dgt bién xéa doan
tir exon 2 dén exon 7 gen EGFR
A) Mdu dai dién c6 dét bién ciia bénh nhan UNBTKD md s6 GB49
B) Mdu dai dién khong co dot bién ciia bénh nhan UNBTKD md s6 GB43
Céc cOt mau xanh biéu thi sd ban sao ctia cac exon. O cic mau bénh
GB2, GB49 ¢6 trung binh cong s6 ban sao cua cac exon 2+3+4+5+6+7
gen EGFR nho hon 0,8 so v&i trung binh cong sé ban sao ciia cac exon
1+8+13+16+23 gen EGFR, chiing to c6 x6a doan gen & cic mau bénh
GB2, GB49. 70 mau bénh UNBTKD sau phén tich, két qua c6 6 mau
phét hién c6 dot bién x6a doan gen (ti 16 8,6%), trong d6 5/6 mau c6
x6a doan EGFRvIII (chiém 7.2%), c6 1/6 mau c6 x6a doan tir exon 4
dén exon 7 (chiém 1,4%).
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* Két qua dot bién vi tri p.N546K trén exon 12 gen FGFR
v

AAGCATAAGAATATCATCAAACTGC GGG TGCACG
K H K N | I
VLW A )UW\/\M\AN\WW
VYV

A)

AAGCATAAGAATATCATCAACCTGCTGGGGGCCTGCACG

o oo o oA
Hinh 7. Hinh dnh két qud gidi trinh tw doan exon 12 gen FGFR
chira dgt bién diém p.N546K
A) Mdu dai dién ¢6 dét bién ciia bénh nhan UNBTKD md s6 GB48

B) Mdu dgi dién khéng cé dét bién ciia bénh nhdn UNBTKD md sé GB49
Dot bién tai vi tri 0.56504C>T bén dudi tin hiéu cua dinh C,
c6 xuat hién tin hiéu ctia dinh A, dot bién lam thay d6i ma bo ba AAA
mé hoéa cho acid amin Asparasine, thanh AAC ma héa cho acid amin
Lysine trén phan tir protein tai vi tri p.N546K. Mau GB49 khong phat
hién thay dot bién dang nay.
* Két qua dét bién vi tri p R576W trén exon 13 gen FGFR

A\AGTACCTGCAGGCCIGGAGGCCCCCAGG!
\AGTACCTGCAGGCCCGGAGGCCCCCAGG!

z ) 4 L Q@ A R R P P G

o WAl Wl

Hinh 8. Hinh dnh két qud gidi trinh tw doan exon 13 gen FGFR
chira djt bién diém p.R576W
A) Mdu dai dién ¢é dot bién ciia bénh nhan UNBTKD md sé GB52
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B) Mdu dqi dién khéng cé dot bién ciia bénh nhan UNBTKD md sé GB48

Tai vi tri 9.57837C>T trén exon 13 gen FGFR, dui tin hi¢u ctia dinh
C, c6 xuét hién tin hiéu cua dinh T chung té co dot bién nucleotid C
thanh T, lam thay d6i ma bd ba CGG m3 hoa cho acid amin Arginine,
thanh TGG ma hoa cho Triptophan, tai codon 576 trén phan tir protein,
ki hiéu 1a p.R576W. Giai trinh ty 70 mau xac dinh dot bién diém trén
exon 12 va exon 13 ctia gen FGFR, két qua 5/70 (7,1%) mau phét hién
thiy dot bién trén gen FGFR, dang d6t bién chiém cao nhét 1a R576W
trén exon 13 (60%), 01 dot bién dang A575V trén exon 13 (20%), 01
do6t bién dang N546K trén exon 12 (20%).
* Tong hop cic dpt bién trén 3 gen nghién ciru: TP53, EGFR, FGFR

X

40
20 .
0 Voo 4

FGFR EGFR Tp53

Hinh 9. Ty I¢ dgt bién trén cdc gen nghién civu
Phét hién thdy 7,1% dot bién trén exon 12 va exon 13 gen FGFR;
38,6% ddt bién trén exon tir 2 dén 7 gen EGFR; 2,9% d6t bién trén
exon 8 gen TP53.
4.3. Mt s6 dic diém ciia ngudi bénh u nguyén bao than kinh dém
phat hién thay dot bieén gen
Bang 4. Phén bé vé gidi ciia nguoi bénh UNBTKD phdt hién thiy djt

bién gen
. Tinh trang gen

Lgﬁi Gidi POt bién glg(héng dotbién |
J % n %
FGF Nam 1 20,0 44 67,7 0.05

R Nir 4 80,0 21 32,3 '
EGF Nam 22 81,5 23 53,5

R Nir 5 18,5 20 46,5 0,02
TP53 Nam 0 0,0 45 66,2 0,12
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\ | N~ | 2 | 1000 | 23 | 338 | ]
Gi6i nir phat hién thay dot bién gen FGFR cao hon nam gidi, su

khac biét co y nghia théng ké, (p = 0,05). Gi6i nam phat hién thay dot
bién gen EGFR cao hon nir gidi, (p < 0,05). Ca 2 trudng hop dot bién
exon 8 gen TP53 déu la nit gidi, chua thdy & nam gidi.

Bing 5. Ty I¢ thé bénh nguyén phdt va thir phdt

Thé bénh n %
Nguyén phat 64 91,4
Thit phét 6 8,6
Tong 70 100

91,4 % u nguyén bao than kinh dém thudc thé nguyén phat va 8,6%

1a thir phat.

Khi khao sat cac thong tin vé thoi gian song chét ciia bénh nhan, c6

45 ngudi bénh c6 day du cac thong tin nay, do vay tir bang 6, tong sb

bénh nhan phan tich 1a 45 ngudi.

Bing 6. Thoi gian trung binh tiv khi phdt hi¢n bénh dén khi phéu thugt

(A); thoi gian séng trung binh sau phiu thudt (B); thoi gian song trung
binh tir khi phdt hién bénh dén khi chét (C) ciia thé nguyén phdt va thé

thir phat
. Z 1A v Min -
Thoi gian Thé bénh n (X £ SD) Max p
Phat hién | Nguyén 39 3,0+38 0-16
bénh truge phéat 0,000
phau thudt | Thy phat 6 | 132+141 | 3-41
A chung 45| 43 +69 | 0-41
Sbng Nguyén 39 | 97+84 0-33
sauphdu | phat 0,14
thuat (B) | Thir phat 6 | 13,2458 5-19
Chung 45 10,1+8,2 0-33
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Phat hlé}n Nguyén 39 12,6 + 8,6 1-35

bénh’dén phat 0,001
khi chét (C) | Thy phat 6 | 265+115 | 17-49
Chung 45 | 145+10,1 1-49

Thé nguyén phét so véi thir phét: thoi gian trung binh tir khi phat
hién bénh dén khi phau thuat (A) ngan hon, p < 0,001; thoi gian séng
trung binh sau phau thuat (B) ngin hon, tuy nhién chua c6 ¥ nghia
thong ké, p > 0,05; thoi gian séng trung binh tir khi phat hién bénh dén
khi chét (C) ngén hon, p < 0,001.

Bing 7. Phén bé thoi gian song sau phéu thudt ciia thé nguyén phit

va thé thir phdt
Thei Nguyon phot Thir phot Chung
gian n %o n Y% n %
(thong)

<6 16 41,0 1 16,7 17 37,8
>6— 12| 10 25,6 1 16,7 11 244
>12-24 9 23,1 4 66,6 13 28,9
> 24 - 36 4 10,3 0 0,0 4 8,9
> 36 0 0,0 0 0,0 0 0,0
T6 ng 39 100,0 6 100,0 45 100,0
P 0,016

Thé th& phot cd 16,7% trw & ng ho p ché t trw & ¢ 6 thong sau
ph3 u thud t 6t hon rir ré t so v&'i thé nguyon phot cd t&i 41% ché t
tru & ¢ 6 thong sau pha u thua t. Cd 66,6% thé th photséng d ugc
tlr 12 d &€ n 24 thong sau pha u thud t nhié u hon rirré t so v&'i 23,1%

cl a thé nguydn phot (p = 0,016).

Bing 8. Phdn bo thoi gian séng ciia nguoi bénh sau phdu thudt phat

hién thdy dpt bién 1 trong 3 gen, cé diéu tri xa tri, héa chit

Thoi gian Dot bién gen
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(thang) Cé diéu tri Khong diéu tri Chung

n % n % n %

<6 0 0,0 9 69,2 9 42,9
>6 - 12 4 50,0 3 23,1 7 33,3
>12-24 3 375 0 0,0 3 14,3

> 24 - 36 1 12,5 1 7,7 2 9,5

> 36 0 0,0 0 0,0 0 0,0
Téng 8 100,0 13 100,0 21 100,0

p 0,001

Ngudi bénh mang dot bién ciia 1 trong 3 gen FGFR, hoic gen
EGFR, hoic gen TP53 ¢ diéu tri S0 v6i ngudi mang dot bién khong
dugc diéu tri: thoi gian sdng sau phiu thuat dai hon, (p = 0,001). Chét
trudc 6 thang it hon: 0% so véi 69,2% (p = 0,001); séng kéo dai tir 6
dén 12 thang nhiéu hon: 50% so v&i 23,1% (p = 0,001).

Chuong 4
BAN LUAN
4.1. Tinh trang ddt bién ciia cac gen TP53, EGFR, FGFR

4.1.1. Djt bién ¢ gen TP53

Nghién ciru ctia ching toi da phat hién thdy dot bién diém
R282W trén exon 8 gen TP53, giéng kiéu dot bién ma nghién ciru cua
Shoji Shiraishi M.D da cong bd; cac kiéu dot bién khac nhu R273C,
R267W & nghién ctru ciia Shoji Shiraishi M.D, va kiéu dot bién C275Y
¢ nghién ctru ctia Roger H. Frankel, chung t6i chua phat hién duoc,
nhung chung t6i lai xac dinh dugc kiéu dot bién R306X. Diéu nay co
thé do cac dot bién trén cic exon cua gen trong bénh UNBTKD khong
hoan toan gidng nhau & nhitng ngudi bénh sdng trong cac ving dia 1y,
kinh té, x3 hoi khac nhau. Hodc c6 thé s mau nghién ctru ciia chung
t61 chwa nhiéu, nén chua xac dinh dugc dz‘iy du vé kiéu dot bién nhu
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cac nghién ciru khac di cong bd. S6 luong dot bién 1a 2/70 (2,9%), it
hon so véi nghién ciu cua Shoji Shiraishi M.D da cong bd nam 2002,
v6i dot bién chung trén gen TP53 bénh UNBTKD 14 31%, trong d6 7,3%
dot bién trén exon 8, ¢6 3 kicu dot bién 1a R273C, R267W, R282W; va
nghién ctru cia Roger H. Frankel (1992), da béo cao két qua co 15/37
(40,5%) truong hop UNBTKD xuét hién dot bién trén gen TP53, trong
d6 5,4% c6 dot bién trén exon 8, ca 2 trueong hop dot bién & exon 8 déu
c6 kiéu dot bién p.C275Y. Dot bién gen TP53 trong UNBTKD thuong
xay ra & nguoi UNBTKD thur phat, gép it hon ¢ UNBTKD nguyén phat,
két qua dot bién gen TP53 ¢ ngudi bénh UNBTKD trong nghién ctru
ctia chiing téi it hon vé6i cac cong bd trén thé gidi, vi chu yéu ngudi bénh
UNBTKD trong nghién ctru ctia chiing t6i 1a nguyén phat, ty 1& dot bién
gap it 1a phu hop, tuy nhién ca 2 truong hop ¢ dot bién gen TP53 déu
thudc nhom nguyén phat, vi s6 UNBTKD tht phat ctia chiing toi chi gip
14 8,6% nén chua thiy c6 dot bién; twong tu két luan ciia Ohgaki. H va
cong su: xac dinh tan sé bién doi gen, hiéu qua cua diéu tri voi thoi
gian song cuia bénh nhan UNBTKD: 715 ngudi mic UNBTKD duoc
chan doan, cac dot bién TP53 trong UNBTKD thir phat chiém 57% &
cac codon 248 va 273, trong khi d6 & UNBTKD nguyén phat, dot bién
da dugc phan phdi dong déu hon, véi ty 18 it hon.

4.1.2. Pt bién tir exon 2 dén exon 7 gen EGFR.

Bing k¥ thuét giai trinh ty gen, 10 dang dot bién diém trén gen
EGFR cilia ngudi bénh UNBTKD duoc phat hién bao gdm 8 dot bién
sai nghia (G42D, L62I, G87D, K129N, P272S, T274M, A289T,
K284N); 1 d6t bién khong lam thay dbi acid amin trén phan tir protein
(D262D) va 1 dot bién vo nghia (K293X). Trong d6, bén dang dot bién
diém chiém ty 1¢ cao nhat lan lugt 1a K284N (exon 7), K129N (exon
3), G42D (exon 2), P272S (exon 7) va A289T (exon 7). Dot bién
A289T di duoc cong bd trong nghién ctru cua Jeffrey C Lee va cong
sur (2006) véi tan sudt dot bién cao két hop voi nhiéu kiéu dot bién xay
ra tai codon 289 nhu A289V; A289D. Cac dang dot bién con lai phat
hién dugc trong nghién ciru déu 1a cac dot bién mai. Vi tri dot bién
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cling thay d6i va c6 sy khac biét so v6i nghién ctru cia Jeffrey C Lee
(p.G42D so v6i p.D46N va p.L621 so voi p.G63R). Su khac biét vé
chung toc, mau da hay vi tri dia 1y c6 thé 1a nguyén nhan gy nén sy
sai khac trong vi tri dot bién va kiéu dot bién & exon 2, exon 3 va exon
7 gen EGFR trong bénh u nguyén bao than kinh dém, ciing c6 thé cac
do6t bién thudng mang tinh ca thé, sy khac nhau vé vi tri dot bién trén
cac gen ciia mdi ca thé da dugc cac ghi nhan qua nhiéu nghién ctru, do
tinh dap tmg ctia mdi c4 thé v4i tac nhan gay bénh la khac nhau, nén
bénh do dot bién gen thuong thdy dot bién trén nhiéu gen va & nhidu
vi tri khac nhau trén gen. Gen EGFR, mét gen ¢6 chirc nang chung la
mi hoa thu thé trén bé mit té bao, nhan tin hiéu dé hoat hoa hoat dong
té bao, do vay ton thuong twong Gmg & cac viing khic nhau co thé gay
ra mot sai lac & nhom té bao dic hiéu & mot bd phéan nao doé trong co
thé: trong ung thu phdi hay ung thu va cac dot bién hay gip ¢ ving
ma hoa protein EGFR vung ndi bao, con & UNBTKD thi cac dot bién
hay xdy ra & vung ma hoa cho protein EGFR ngoai bao. Cac vi tri dot
bién L858R & exon 21 gen EGFR hay gip trong ung thu phdi, hoic
trong ung thu vi1, nhung & ung thu va c6 thé gip cac kiéu dot bién khac
nita nhu G719S, G719A, G719C, S7681, L861Q.... Hodc ngay trén
nguoi bénh UNBTKD, & exon 7 gen EGFR ciing thiy nhiéu dot bién
tai nhiéu vi tri khac nhau, nhu T263P, A289V, A289D, A289T, cic
dot bién dugc quan sat thiy cé twong quan chit ch& v6i sy nhan 1én
quéa mtrc ctia protein EGFR, qua xac dinh bang nhuém hoa mé mién
dich. Ngoai ra, bang k¥ thuat MLPA, nghién ciru ciia chung t6i di xac
dinh dugc dang dot bién x6a doan tir exon 2 dén exon 7 trén gen EGFR
cua bénh nhan UNBTKD tai Viét Nam, nhu vay két qua nghién ctru
ctia chung t6i twong dong vdi bao cdo cia cac nghién ctiru da cong bd,
do6t bién x6a doan hay gip v6i gen EGFR 14 x6a tir exon 2 dén exon 7,.
Cung sir dung phuong phap MLPA dé xac dinh x6a doan gen EGFR
nhu nhau, nhung két qua nghién ctru cta chiing t6i c6 ti 16 x6a doan
thip hon so voi nghién ctru cta Judith Jeuken: 16,3% (17/104) trudng
hop mic UNBTKD c6 x6a doan gen dang EGFRVIII, ¢6 thé do s6 mau
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nghién ctru cua ching t6i it hon, nén cd Kkét qua dot bién x6a doan thép
hon.

Nhu vy, ty 1& dot bién trén gen EGFR chung 1a 38,6%; khi tinh
riéng r& (vi mot s6 mau mang dot bién kép, 2 dot bién trén 2 exon khac
nhau) dot bién trén exon 7 gip nhiéu nhat (20,0%); thir hai 1a dot bién
diém trén exon 3 (10,0%), tiép theo 1a dot bién x6a doan gen (8,6%),
thap nhét 1a dot bién diém trén exon 2 (5,7%), két qua nay phu hop
nhu céng b ctia Jeffrey C Lee: gen EGFR c6 dot bién diém trén exon
7 14 cao nhat. Két qua vé ty 1¢ dot bién gen EGFR trong nghién ciru
ctia chung t6i thip hon so v6i két qua nghién ctru caa Naoki Shinojima,
ti 16 dot bién EGFR & bénh nhan UNBTKD 1a 46% trong do6 ti 1& dot
bién EGFRVIII 14 45%, c6 thé 1y giai 1a do s6 mau nghién ciru con chua
du 16m, hodc do dic diém cua dot bién & cac dia du khac nhau s& khac
nhau vé luong va kiéu dot bién.

4.1.3. Djt bién trén gen FGFR

Nghién ciru cia chung t6i budc dau d3 xac dinh duoc hai loai dot
bién diém 1a N546K twong ng viing mi hoa cua exon 12 va R576W
tuong Gng vung ma hoa cta exon 13 trén gen FGFR vdi ty 1€ 7,1%,
ching té bénh nhan mac UNBTKD ¢ Viét Nam phat hién thay dot bién
gen FGFR tuwong dong véi cac nghién ctru trén thé gidi. Dot bién trén
gen FGFR thudng gip trong mot s6 bénh ung thu nhu: ung thu v, dai
trang, phdi ...va u nguyén bao than kinh dém. Trong d6 mot s6 diém
dot bién trén gen FGFR1 duogc tim thiy trong u nguyén bao than kinh
dém 1a N546K, N544K, R576W, R574W; Viéc tim ra duogc cac dot
bién twong dong trén gen FGFR ciia bénh nhan UNBTKD tai Viét
Nam, v6i cac dot bién ctia cac bénh nhan UNBTKD trén thé gidi ciing
la mot thuén lgi 16n cho viée ap dung cac thanh cong trong nghién ctu
diéu tri bénh UNBTKD cua cic nude trén thé gidi voi cac bénh nhan
mic u nguyén bao than kinh dém tai Viét Nam; va xac dinh cac dot
bién gen sé& gitp bac si 1am sang dinh hudng tét hon trong diéu tri ciing
nhu tién luong va quan 1y bénh nhan. Tuy ti 1& phat hién con thap, c6
thé do s mau nghién ctru con it hodc ciing c6 thé do cac chung toc khac
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nhau, nén ty 1é dot bién ciing c6 thé khac nhau, nhung ciing 1a co s¢ dé
tiép tuc nghién ctru vé tinh trang dot bién trén gen FGFR ciia bénh nhan u
nguyén bao than kinh dém, tir d6 nghién ctru thir nghiém tinh dap tmg véi
thude diéu tri khi c6 dot bién gen FGFR, muc dich cudi cing 1a kéo dai
thoi gian song cho ngudi bénh.

Tom lai, bang cac phuong phap giai trinh ty gen va phwong phap
MLPA, nghién clru ctia chung t6i da budc dau xéac dinh duoc mot sb
dot bién trén gen FGFR, EGFR va TP53 ciia ngudi méc u nguyén bao
than kinh dém & Viét Nam, trong d6 dot bién gap nhiéu nhit & gen
EGFR véi ty 18 38,6%: (chu yéu 1a dot bién diém, dot bién x6a doan
chi chiém 8,6%), thi hai 1a dot bién trén gen FGFR voi ty 16 12 7,1%:;
thap nhat 1a dot bién gen TP53 véi 2,9%.

4.2. Mt s6 dic diém ciia ngudi bénh u nguyén bao thin kinh dém
phat hién thiy dét bién gen

Két qua nghién ciru ctia chiing t6i chu yéu gip 1a UNBTKD nguyén
phat (91,4 %), chi gap rat it truong hop u thir phat (8,6%) trén téng s6
70 bénh nhan, két qua nay phui hgp véi phan loai cia WHO nam 2016
1a u nguyén bao thin kinh dém nguyén phat chiém 90% trong tong sb cac
unguyén bao than kinh dém, con u nguyén bao than kinh dém thir phat chi
chiém 10%. Trung binh tudi mac cta thé thir phat thap hon thé nguyén
phét, trong dwong véi cong bd cia WHO, ngudi mic UNBTKD thir
phét hay gap & ltra tudi tré hon, tuy vay su khac biét vé tudi giira hai
thé cua ching t6i chua co ¥ nghia thong ké (p > 0,05), c¢6 thé do sb
luong thé thir phat trong nghién ctru con it.

Khi nghién ciru sy phan b thoi gian séng chét ciia bénh nhan,
chung t61 khao sat dugc 45 bénh nhan ¢é du cac thong tin nghién ctru,
két qua cho thay c6 su khac biét rit rd vé thoi gian tién trién bénh, thoi
gian sdng tir khi mic bénh dén khi chét cua hai thé bénh nguyén phat
va thir phat. Thoi gian trung binh tir khi phat hién mac bénh dén khi
phau thuat cta thé bénh nguyén phat 1a 3,0 + 3,8 thang, ngan hon co y
nghia théng ké so v6i thé bénh thir phat 1a 13,2 + 14,1 thang (véi p =
0,000); twong dong véi két qua da cong bd cia WHO nam 2016, thoi gian
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tién trién 1am sang bénh UNBTKD thé nguyén phat ngan hon thé thir
phat, tuy nhién két qua ciia ching toi v6i thé nguyén phat con thap hon
(3,0 + 3,8 thang so véi 4 thang), thé thir phét ciing thap hon (13,2 +
14,1 thang so v6i 15 thang). Su phan bo thoi gian séng sau phau thuat
cho thay: thé thir phat c6 16,7% trudong hop chét trong khoang 6 thang
sau phiu thuat it hon rd rét so véi thé nguyén phat c6 toi 41% chét
trong thoi gian d6 sau phau thuat; c6 66,6% thé thir phat sbng dugc tir
12 dén 24 thang sau phau thuat nhidu hon rd rét so véi 23,1% ctia thé
nguyén phat (p = 0,016). Piéu nay ciing chimg to két qua diéu tri bénh
UNBTKD ¢ nudc ta ¢ nhiéu tién bd, c6 thé do cap nhét duge cac
phuong phap diéu tri méi, hodc do ¥ thirc diéu tri ciia nguoi bénh ciing
t6t hon, nén thoi gian song da kéo dai hon nhiéu.

Qua sy phan b thoi gian sdng ctia ngudi cé dot bién gen duoc diéu
trj trong nghién ctru ctia chiing t6i cho thay, tic dong cua diéu tri bd
trg sau phau thuét bang xa tri hay hoa chat hodc ca hai déu rat dang ké
v6i ngudi mic UNBTKD, thoi gian séng di kéo dai hon va ty 16 nguoi
song & khoang thoi gian trén 6 thang dén trén 12 thang ciing cao hon,
tuy s6 ngudi bénh séng dugc trén 2 nim sau phau thuat van con rat han
ché, nhung thoi gian sdng sot tong thé tinh tir khi mac bénh dén khi
chét ctia nguoi UNBTKD ciing kéo dai hon va ty 1& séng kéo dai hon
ciing kha cao. Khong c6 ngudi bénh nao c6 dot bién gen duogc didu tri
xa tri hodc hoa chit chét trudc 6 thang sau phau thuat. Mic du két qua
diéu tri va thoi gian séng sau diéu tri ciia ngudi bénh UNBTKD con phu
thudc vao nhiéu yéu t6 nhu vi tri khdi u nong siu, sirc dé khang bénh
theo ltra tudi tré hay gia... Nicola Montano dd c6ng bd: bénh nhan
UNBTKD mang dot bién dang EGFRVIII dwoc phau thuat sau d6 xa tri
kém ding thudc Temozolomid (TMZ) bo trg da c6 két qua ty 1¢ séng
sot dai hon déng ké so v6i nguoi khong mang dot bién nay, nghién ciru
ctia chiing t6i phan nao da ching to ngudi mang dot bién gen trong
UNBTKD c6 dap tmg tot voi xa tri va hoa chét diéu tri, voi két qua
ngudi phat hién dot bién gen dugc diéu tri da co thoi gian séng kéo dai
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hon so v&i ngudi thiy dot bién gen ma khong duoc diéu tri, ¢o y nghia
thong ke.

Két qua nghién curu dot bién trén gen TP53, EGFR, FGFR trong
bénh UNBTKD cua chiing t6i ¢ thé giup ich cho ngudi bénh trong
viéc ap dung cac phuong phap diéu tri da thanh cong trén thé giGi vao
diéu tri cho ngudi bénh tai Viét Nam, giup bac sy 1am sang lua chon
phuong phép diéu tri phii hgp va tién lugng cho nguoi bénh, ngoai ra
con ¢ y nghia 13 co s¢ cho cac nghién ctru vé dot bién gen khac cua
ngudi UNBTKD nhu dot bién gen IDH, MGMT ma chung ti chwa c6
diéu kién dé nghién ctru, nhit 1a cac nghién ctru diéu tri dich dang rat
c6 trién vong hién nay.

KET LUAN

Nghién ctru tién hanh trén 70 ngudi bénh u nguyén bao than kinh
dém sau phau thuat tai bénh vién Viét Purc, sir dung phuong phép giai
trinh ty gen x4c dinh dot bién diém va phuong phap nhan ban gen bang
dau do da moi xac dinh dot bién xo4 doan gen & cdc mau md sau phiu
thuét ciia ngudi mic UNBTKD, nghién ctru di xac dinh tinh trang dot
bién gen TP53, EGFR, FGFR & 70 bénh nhén, tir két qua thu dugc
chung t6i c6 mot sb két luan:

1. Pot bién gen TP53, EGFR, FGFR & nguoi mic u nguyén bao
than kinh dém

Tinh trén tong sé 70 bénh nhan, nghién ciru cta ching toi di phat
hién duoc so v6i cac nghién ciru di cong bd trén thé gidi:

+ Dot bién ¢ exon 8 gen TP53 thap hon (2,9%): véi kiéu dot bién
p.R282W gidng da cong bd, kiéu dot bién p.R306X 1a phat hién méi.

+ Dot bién ¢ exon 2 dén exon 7 ciia gen EGFR thip hon (38,6%):
dot bién diém chiém 32,9%; dot bién xo04 doan gen chiém 8,6%. Kiéu
dot bién p.A289T gidng cic cong bd, con lai 1a cac kiéu dot bién
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p.G42D, p.L621, p.G87D, p.K129N, p.D262D, p.P272S, p.T274M,
p.K284N, p.K293X 1a nhling phat hién moi.

+ Pot bién & exon 12 va exon 13 gen FGFR thép hon (7,1%); kiéu
dot bién p.N546K, p.R576W gidng véi cac cong bd, kiéu p.A575V 1a
phat hién méi.

2. Pic diém ciia ngwdi bénh phat hién thiy dot bién gen

+ Tinh trén tong s mau 70 bénh nhan: phat hién 91,4% la
UNBTKD nguyén phat; 8,6% u thur phat;

+ Tinh trén tong sd 45 bénh nhan ¢ dii cac thong tin vé thoi gian
song chét va diéu tri: Thoi gian trung binh tir khi phat hién mic bénh
dén khi phiu thuét ctia thé bénh nguyén phat ngén hon so véi thé bénh
thtr phat (3,0 + 3,8 thang so voi 13,2 + 14,1 thang, p = 0,000). Thoi
gian song trung binh tir khi phét hién bénh dén khi chét ciia thé bénh
thir phat dai hon so voi thé bénh nguyén phat (1a 26,5 + 11,5 thang so
v6i 12,6 + 8,6 thang, p = 0,001). C6 16,7% thé thir phat chét trudc 6
thang sau phau thuat it hon dédng ké so véi 41% thé nguyén phat; 66,6%
thé thtr phat sdng dugc tir 12 dén 24 thang sau phiu thuat nhiéu hon rd
rét so v6i 23,1% cua thé nguyén phat, (p = 0,016).

Ngudi bénh phat hién mang dot bién cua 1 trong 3 gen FGFR, hodc
gen EGFR, hoic gen TP53 sau phau thuat dugc diéu tri xa tri hodc hoa
chat hoic ca hai, c6 thoi gian song dai hon ngudi bénh mang dot bién
khong dugc diéu tri, (p = 0,001). Ngudi UNBTKD phat hién thdy dot
bién dugc diéu tri so voi thdy dot bién khong duoc didu tri: C6 ¥ nghia
thdng ké, (p = 0,001).

+ Chét tru6c 6 thang : 0% so v&i 69,2%
+ Sbng kéo dai tir 6 dén 12 thang  : 50% so v&i 23,1%
+ Sbng dugc tir 12 dén 24 thang :37,5% so véi 0%

- Chua tim thay mdi lién quan giita cdc gen dot bién & ngudi UNBTKD.

HUONG NGHIEN CU'U TIEP
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Nghién ctru tién ctru doc cac bénh nhan UNBTK tir khi bat dau vao
vién, phau thuat, xac dinh dot bién gen, diéu tri sau phau thuat, tu van
diéu tri, danh gia hiéu qua diéu trj cta timg phuong phap: xa tri, hoa
tri bang Telomozid trén toan qudc.
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INTRODUCTION

Glioblastoma (GB) develops from glial cells in the brain
which are not differentiated or are partially differentiated.
Glioblastoma is 100% malignant and was categorized by WHO
as one of the grade 1V tumors. The ratio of unique people having
Glioblastoma is 3.2 over 100,000, comprising the highest level
in all Glioblastoma multiform tumors (46.6%). The tumour
spreads quickly, as evidenced by the fact that patients suffering
from Glioblastoma multiform can only typically live for 6
months to a year on average, despite being treated, the rate of
surviving after 5 years only comprises of 5.5%. The developing
mechanism of Glioblastoma multiform is mostly from genes
mutation, causing disorder in genetic makeup which inturn leads
to an indefinite proliferation of tumors and cancer cells. The
development of Glioblastoma and gene mutation is heavily
correlated; tumor suppressor genes such as TP53, PTEN, and
proto-oncogene cells such as: EGFR, FGFR, IDH, MGMT,
ATRX, TERT, or wiping 1p/19q.... The research will focus on
gene mutations from genes such as TP53, EGFR, FGFR, since
mutations from TP53, EGFR, FGFR are not only more likely to
occur, but also play a detrimental role in the developing
mechanism of the molecules and the treatment direction of
Glioblastoma. Gene mutation research on TP53, EGFR,
FGFR... is one of the foundations of curing Glioblastoma and
also important to clinical doctors to determine the dosage of the
medicines and to determine the direction of treatment for
Glioblastoma patients. This research on Glioblastoma will be the
first one done in Vietnam. Based on the aforementioned reasons,
we introduce this thesis with two goals in mind:
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1. To identify the gene mutations on TP53, EGFR, FGFR
causing Glioblastoma.

2. To analyze some key characteristics of Gene-mutated
Glioblastoma patients.

Dissertation structure
This dissertation consists of 137 pages, including:
Introduction: 03 pages;
Chapter 1 - Overview: 48 pages;
Chapter 2 - Subjects and methods of research: 11 pages;
Chapter 3 - Research results: 39 pages ;
Chapter 4 - Discussion: 33 pages;
Conclusion: 02 pages;
Recommendation : 01 page;
Dissertation results are presented in 32 tables and 41 figures.
The dissertation used 106 reference materials comprising 9
Vietnamese and 97 English ones.

CHAPTER 1: OVERVIEW

The amount of overall research on Glioblastoma around the
world is very spread out and inconsistent. In developed
countries, there are researches and medical reports on the state
of the disease in the country. For example, in the US, annual
reports are conducted, or once every 5 years in the UK, Finland
and Denmark... Alternatively, in developing regions such as
South-East Asia and Africa, the statistics about Glioblastoma are
sporadic and scattered. According to those reports, it is observed
that the morbidity rate Glioblastoma differs between every
region. In European countries and the US, the morbidity is higher
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than in Asian countries. In the US, the rate of unique infection
reported is 3.2 people in every 100.000 people, the highest
infection rate is in the UK (4,64 people in every 100.000 people),
and in North Europe the rate fluctuates between 3.3 people in
every 100.000 men and 2.1 to 3.5 people every 100.000 women.
The morbidity rate of Glioblastoma is significantly lower than
the aforementioned regions: 0.66 people in 100.000 people each
year, and white people had a higher rate of having the disease
than people of color. In Vietnam, there has not been any
statistical report on the rate of Glioblastoma infection nation-
wide. According to Lé Xuan Trung and Nguyén Nhu Bang in
1975, Glioblastoma consists of 17% in 408 brain tumor surgeries
in Viét Ptic hospital. Kiéu Dinh Hung’s research in 2016 stated
that Glioblastoma comprises the highest percentage of 62.7% in
all cases of Gliomas. According to Duong Cham Uyén, Duong
Pai Ha (2013), Glioblastoma takes up 39.2%, the highest rate of
infection in all brain tumors and central neural system. In
general, the rate of Glioblastoma is increasing slowly, primarily
in middle-aged or older people, men have higher rates of
infection than women. The disease is malignant and has a low-
survival rate at around 5.5% of living past the first 5 years of
having the disease ... There are multiple elements considered to
cause Glioblastoma and one of the most proven causes is the
mutation of TP53, EGFR, FGFR genes, as shown in many
researches in this topic. Nowadays, scientists are well-aware of
the fact that TP53 plays a very important role in all types of
cancer in human beings. TP53 mutation is found in 50% of
cancer patients all around the world. In glioblastoma patients, the
rate of TP53 mutation is very high, 81% are seen in secondary
glioblastoma and 27% in primary glioblastoma, in addition, the
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common mutations in glioblastoma are mutation points from
exon 5 to exon 8 of TP53, which are mostly Missense mutation;
which are found primarily in 3 sequences of genetic encode
codon-175, codon-248, and codon-282. The aforementioned
types of mutation are proven to have a crucial role in the
development process and the inflection of cancer. According to
Wang et al, TP53 mutation are related to the reaction to
Temozolomide (common medicine used to treat brain tumor).
Thus, the identification of TP53 mutation in glioblastoma is very
significant in diagnosing, dosing and long-term treatment to
prolong patients’ life span.

Around 40 to 50% of EGFR (Epidermal Growth Factor
Receptor) mutation is seen in glioblastoma patients, which
correlates to the patients’ chance of surviving in glioblastoma
patients. The most frequently encountered mutation in EGFR is
the deletion of genes from exon 2 to exon 7 and all the mutation
points in the exons. The rate of point mutation exon 2 to exon 7
in EGFR in glioblastoma patients is approximately 14.4%, in
which exon 2 mutation takes up 0.8%; 3.8% in exon 3; 5.3% in
exon 7; 1.5% in exon 8; 2.2% in exon 5; and 0.8% in exon 21.
The aforementioned mutations are proven to be recurring the
tumors, as experimented on mice, and additionally, increase the
susceptibility to some chemotherapy drug like Temozolomide ...
Deletion mutation from exon 2 to exon 7 (deletion type
EGFRvIII) in EGFR gene is very common in glioblastoma
patients; patients with this type of mutation have a lower survival
chance than patients without this type of mutation, but they are
more susceptible to temozolomide. Therefore, this strengthens
the fact that the identification of EGFR is also very crucial to the
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prediction in glioblastoma patients’ life span and to the direction
of patients’ recovery after surgery.

FGFR (Fibroblast Growth Factor Receptor) encodes and
binds all the epithelial protein and mesenchymal protein
receptor. These proteins have an important role throughout the
cultivation and growth progress of cells. The frequent mutation
encountered in FGFR1 gene is point mutations which occur on
exon 12 and exon 13, causing fluctuation in the amino acid at
N546K and R576W on FGFR protein molecule. The mutations
increase the affinity of the drugs to the receptors and become one
of the main function of all tyrosine kinase suppressants drugs on
glioblastoma patients. For the treatment to advance further, the
identification of gene mutations that are related to the affinity of
the drugs is detrimental to the success of the operation. To
conclude, gene examination is indispensable to clinical doctors
when commencing the treatment operation. In the research, the
gene points exon 7 and 8 on TP53, exon 2 to exon 7 in EGFR
and exon 12, 13 on FGFR will be examined, considering that
mutations are more likely to occur on those exons
CHAPTER 2: SUBJECTS AND METHODS OF
RESEARCH
2.1. Subjects of the study: 70 patients were diagnosed with
glioblastoma at Viet Duc Hospital based on clinical
characteristics and anatomical results.

2.2. Research Methods:

- The method of conducting research samples

+ A list of patients was made from the Department of
Anatomy, Viet Duc Hospital (from the hospital's software
system). Histopathology samples and corresponding paraffin
tissue block were selected with the created list of patients. The
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histopathology samples were examined to determine the area of
tissue that will be used for further inspection. The selected area
of the tissue on the Paraffin tissue block corresponding to the
area of selection with clear visuals on the templates, preferably
the area with the least group of necrosis was collected (operated
by the Head Doctor of the Department of Pathology, Viet Duc
Hospital, based on the standard of classification of tissue of
WHO in 2007). The tissues were put in a tightly sealed
Eppendorf tube,the tissue samples were encoded and preserved
at room temperature.

+ The medical reports at the archive room were chosen in
correspondence to the encoding of the chosen tissue samples and
different research information from the reports, information and
characteristics of the patient’s well-being were gathered by
questioning the patients’ close relatives.

- DNA separation technique: After gathering all the tissue
samples, paraffin was removed using xylene, followed by the
separation of DNA using the phenol: chloroform extraction
protocal. The concentration and purity of the separated DNA
were calculated using Nano-Drop, DNAs that exceeded OD
260nm/ OD 280nm from 1,8 to 2,0 and concentration > 25 ng/ul
was used for analyzing.

- PCR technique: PCR was used to clone the exon used for
research on genes such as TP53, EGFR, FGFR with specially
encoded pairs of primers.

Table 1. Pairs of primers used in the research

Product
size
Gene | Exons Primer sequence base
pair
(bp)

Manufac
turer




7+8 | FP (Forward Primer) 5'- 495 IDT
TP53 GGTIGGGAGTAGATGGAGCC—’J" America
RP (Backward primer) 5'-
ATGCCCCAATTGCAGGTAAA -3
2 | FP.5-GG ACCTTG AGG GATTGT TT-3’ 312 IDT
RP: 5- CTT CAA GTG GAA TTCTGC CC-3’ America
3 | FP. 5- TTAGGGTTCAACTGGGCGTC-3 321 DT
RP: 5- AGCCTTCTCCGAGGTGGAAT-3’ America
7 |FP: 5-GCT TTC TGA CGG GAG TCA AC-3’ 296 IDT
EGF RP:5-AGA CAG AGC GGG AACAGG AT-3’ America
R 8 |FP:5-CT TCC ATCACCCCT CAA GA-3’ 261 DT
RP: 5-CTC AGC AGC CGA GAA CAA-3’ America
Group | Primer exons 2,34,5,6,7,8,13,16,23 included in MRC
of 10 | the SALSA MLPA P105-D2 kit America
exon Netherla
nds
12 |FP: 5-GCAGATGCATCCAGATGGTA-3" 617 DT
FGF RP: 5-TCTCCATTCATGGCCACATA-3’ America
R 13 |FP: 5-TGTGAAGAAGAACAAGCCTGC-3’ 527 IDT
RP: 5'-AGAACTCCGTGAGATCGTGC-3’ America

+ PCR reaction component (volume of 10 pl) included: 5 ul
Taq polymerase; 0.5ul of forward primer; 0.5ul reverse primer;
1.0 ul DNA and 3 pul H20.

+ Thermal cycle of PCR: 94°C/5 minutes, 35 cycles [95°C/30
seconds, 55°C/30 seconds, 72°C/5 minutes], 72°C/5 minutes.
The samples were preserved at 15°C.

DNA sequencing technique

After cloning, the products of PCR were purified then
sequenced using the BigDye terminator sequencing technique
(Applied Biosystems, Foster city, USA). The EGFR gene
sequence from the sample was compared with the sequence of
genes on GeneBank followed by identification and analysis of
the point mutations of EGFR exons using CLC Main Workbench
6.0.1.

- MLPA technique: This technique was used to identify the
deletion of EGFRVIII genes, using specialized pair of primers to
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clone the required exons, then capillary electrophoresis was used
to quantify the number of exon clones. Next, the results were
analyzed using a specialized version of Coffalyser (provided by
MRC- Netherlands). With the quantification of the clones in
consideration, to identify the deletion of genes EGFRuvIII, the
average number of clones of exons 2+3+4+5+6+7 was divided
by the average of the average number of clones of exon
1+8+13+16+23 in EGFR gene (the ratio was named EGFRvIII
ratio). If the EGFRvIII ratio was under 0.8; it would be
considered that EGFR contains the distortion of deletion
mutation EGFRVIII.

2.3 Data processing methods:

* The data was processed using the method of medical
statistical analysis on SPSS 19.0 software. The T-student Test
method was also used: tables with n > 5; Test Fisher Exact: tables
with n <5.

2.4. Ethics in research:

The topic has been approved by the Ethics Council of Hanoi
Medical University, according to No. 187/HDCDDHYHN of
February 2016.

CHAPTER 3: RESEARCH RESULTS
3.1. Results of the identification of mutations in TP53, EGFR
and FGFR genes
* Result of translocated mutation point R282W on exon 8 gene
TP53

v
TGTCCTGGGAGAGACTGGCGCACAGAGGAAGAGAATCTC

C P G R D W R T E E L

VMV A




TGTCCTGGGAGAGACCGGCGCACAGAGGAAGAGAATCTCI
C P G R D R R T E E E N L

Figure 1. Results of the exon 8 sequence of TP53 containing
point mutation p. R282W

A) Representative sample with mutation of Glioblastoma patient code GB31.
B) Representative sample without mutation of Glioblastoma patient code GB5

Sequence results were clear, signal vertexes were clear with little
to no interference signals, low background signals. Position 846 on
the gene below the vertex C appears vertex T indicated that the
heterozygous mutant substituted nucleotide 846C> T led to the
position of the 282nd codon triad of CGG encoded for Arginine
transformed into the TGG encoded triad for Tryptophan, symbol p.
R282W.

* Result of translocated mutation p. G42D on exon 2 of

EGFR
.

N K L T Q L D T F E D H

A) Xy /&WM‘A/\’\MM\ f‘[\/wy\ /\/&/\,

B)Mmﬁmmm

Figure 2. Results of exon 2 EGFR sequencing

containing p. G42D point mutation
A) Representative sample with mutations of glioblastoma patient encodes GB26.
B) Representative sample without mutations of glioblastoma patient encode GB20

Heterozygote mutation had replaced nucleotide 124G>A
leading to the triad no.42 GGC encoded Glycine to transform
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into GAC, to then encoded Asparagine, causing the change in
the shape of the protein molecule of position p. G42D.

* Result of translocated mutation p. G87D on exon 3 EGFR
gene

ACCATCCAGGAGGTGGCTGGTTATGTCCTCATTGCCCTC
T I Q E V A G Y V L I A L

ACCATCCAGGAGGTGGCTGGTTATGTCCTCATTGCCCTC
T 1 Q E vV A G Y V L 1 A L

Figure 3. Results of the exon 3 sequence of EGFR

containing point mutation at p. G87D
A) Representative sample with mutations of glioblastoma, patient encode GB69.
B) Representative sample without mutation of glioblastoma, patient encode GB68

The mutation of nucleoid 259G>A caused the change in
glycine amino acid with triple encoder GGT transformed into
aspartate. Aspartate with the triple encoder GAT at position 87on
the molecule of EGFR, coded p.G87D
* Result of translocated mutation p. A289T on exon 7 EGFR

GGCAAATACAGCTTTGGTACCACCTGCGTGAAGAAGTGT(

G K Y 8 F 6 T T € V K K C

py ot NV W

GGCAAATACAGCTTTGGTAC

S F G T

N




c) 0 1
Figure 4. Results of the exon 7 sequence on EGFR
containing point mutation at p. A289T

A) Representative sample with mutations of glioblastoma, patient code GB26
B) Representative sample with mutation of glioblastoma, patient code GB27
C) Representative sample without mutations of glioblastoma, patient code GB25

The mutation replaced nucleotide 866G>A led to the triple
encoder no 289 GCC encoded Alanine to transform into ACC.
ACC then encoded Threonine, coded p. A289T.

The sequencing of 70 tissue samples of 70 glioblastoma
patients had identified the point mutation on exon 2, exon 3, exon
7, and exon 8 of gene EGFR, as shown in table 3.
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Table 3. Result of point mutation on exon 2,3,7 EGFR gene

Nucleotid Amino | Amino acid
. e Acid name after
Patient code Exon
0 Transfor | transfor | transforma
mation mation tion
1 | GB23, GB24, c.124G> p.G42D | Glycine >
GB26 9 A Aspartat
2 | GB25 c.183C> p.L62I Leucine >
A Isoleucine
GB4, GB33, .
3 | GB34, GB4Y ¢.386A>C ‘;"Klzg :{S'I';?n:
GB52, GB53 3 g
4 | GB69 €.259G>A | p.G87D | Glycine >
Aspartate
5 | GB6, GBS, Proline >
GB10 c.814C>T | p.P272S Serine
6 | GB17 p.D262 | Aspartat >
i >T
c.785C D Aspartat
7 | GB24 p.T274 Threonine>
c820C>T M Methionine
7 c.877 p.K293 | Lysine >
A>T X termination
8 | GB26, GB27 c.866 Alanine >
G>A p-A289T Threonine
9 | GB41, GB47,
GB55, GB59. c.851 Lysine >
GB6L, GB62, ASC P-K2BAN | A cparagine
GB67

The research detected point mutations on exon 2 EGFR gene
in 4/70 samples, accounting for 5.7% of all mutations: of which
3/70 samples had mutations at position p. G42D (4.3%), 1/70
samples had mutations at position p. L62I (1.4%). 7/70 samples
had gene mutations on exon 3 EGFR gene, accounting for
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10.0%: of which 6/70 mutations were at position p. K129N
(8.6%), 1/70 of the mutation in position p. G87D (1.4%). 14/70
samples were detected with mutations on exon 7 EGFR genes,
accounting for 20%: of which 7/70 samples mutated at position
p. K284N (10.0%), 3/70 had mutations occured at the location p.
P272S (4.3%), there were 2/70 mutated samples at p. A289T
position (2.9%), 1/70 mutant samples at position p. D262D
(1.4%), 1/70 samples mutated at position p. T274M (1.4%), 1/70
samples mutated at position p. K293X (1.4%).

* Results regarding the identification of deletion mutation
from exon 2 to exon 7 in EGFR using MLPA method

+ Results of capillary electrophoresis to identify deletion
mutation from exon 2 to exon 7 in EGFR

nnnnnnnn

deletion mutation from exon 2 to exon 7 EGFR gene of

patient code GB62 (male)

The result of running capillary electrophoresis on patient code
GB62 qualieeed all the standards of analyzable results as it
showed all the vertexs clearly. There are 70 electrophoreses ran
throughout and the results qualify as a good result to be analyzed.
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+ Results of analyzing the number of exons 2 to 7 clones in
EGFR genes

B)
Figure 6. Analysis results from identifying deletion

mutation from exon 2 to exon 7 in the EGFR gene
A) Representative sample with mutations of glioblastoma, patient code GB49
B) Representative sample without mutations of glioblastoma, patient code GB43

The blue columns indicate the number of clones of the exons.
Samples GB2, GB49 had an average of the number of exons 2 +
3+4+5+6+7clones in EGFR genes 0.8 smaller than the
average plus the number of exons 1 + 8 + 13 + 16 + 23 clones in
EGFR genes, proving the presence of deletion mutation in GB2
and GB49. In all of the 70 glioblastoma tissue samples post-
analysis, the results had 6 samples with mutation deletions
(8.6%), of which 5/6 samples had deletions of EGFRvIII gene
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(7.2%), 1/6 samples had the presence of gene deletion from exon
4 to exon 7 (1.4%).
* Results of the exon 12 sequence in FGFR containing point mutation

at
v

AAGCATAAGAATATCATCAAACTGCTGGGGGCCTGCACG
K H K N | I K L L G A Cc T
A)

AAGCATAAGAATATCATCAACCTGCTGGGGGCCTGCACG

K H K N | | N L L G A C T
o oo oot
Table 7: Results of the exon 12 gene sequencing on FGFR

containing point mutation p. N546K
A) Representative sample with mutation of glioblastoma, patient code GB48
B) Representative sample without mutation of glioblastoma, patient code GB49

Mutation at point g.56504C> T below the signal of vertex C
appeared the signal of vertex A, the mutation changeed AAA
code encoding for amino acid Asparasine into AAC encoded for
amino acid Lysine on protein molecule at point p. N546K. GB49
samples did not detect this mutation.

* Result of translocated mutation at p. G42D on exon 2 EGFR

gene

ACCTGCAGGCCIGGAGGCCCCCAGG
Y L Q A iW R P P G
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A\AGTACCTGCAGGCCCGGAGGCCCCCAGG!
= ) g L Q A R R P P G

o WA Al

Figure 8: Results of exon 13 on FGFR gene sequencing

results containing p. 576W point mutation
A) Representative sample with mutations of glioblastoma, patient code GB52.
B) Representative sample without mutations of glioblastoma, patient code GB48

At point g.57837C>T on exon 13 on FGFR genes, under the
signal of vertex C, there were signals of vertex T indicating a C-
to-T nucleotide mutation, changing the code of the CGG-
encoded triad for acid Amine Arginine, into Tryptophan-
encoded TGG at codon 576 on protein molecule p.R576W.
Sequencing 70 samples on exon 12 and exon 13 of FGFR gene
showed that 5/70 (7.1%) samples have FGFR mutation, the
highest rate mutation accounted for was R576W on exon 13
(60%), there was one A575V mutation on exon 13 (20%), one
mutation of N546K on exon 12 (20%)

* Summarizing all mutations on 3 researched genes: TP53,
EGFR, FGFR

S

40
20 :
) e

FGFR EGFR Tp53

Figure 9. The rate of mutations in the studied genes
We concluded that 7.1% of all cases identified mutations in
exon 12 and exon 13 of genes FGFR; 38.6% had mutations in
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exon from 2 to 7 EGFR genes; 2.9% identified mutations on
exon 8 of gene TP53.
4.3. Some characteristics of glioblastoma patients with
genetic mutations
Table 4. Gender distribution of people with UNBD with
genetic mutations

Gen Gende State of the gene p
r Mutated Non-mutated
e
n /) n %0
FGF | Male 1 20.0 44 67.7 | 0.0
R | Female 4 80.0 21 32.3 5
EGF | Male 22 81.5 23 535 | 0.0
R | Female 5 18.5 20 46.5 2
TP5 | Male 0 0.0 45 66.2 | 0.1
3 Female 2 100.0 23 33.8 2

~ We found out that, the mutation rate of FGFR in women was
higher than men, the difference was statistically significant (p =
0.05). The mutation rate in men higher EGFR than women, (p
<0.05). Both cases of the 8 exon mutations of TP53 were female,
which was unseen in men.

Table 5. The proportion of primary and secondary
glioblastoma

Type n Yo
Primary 64 914
Secondary 6 8.6
Total 70 100

91.4% of the cases are primary glioblastoma and 8.6% were
secondary glioblastoma.
Table 6. The average time span from disease detection till
surgery (A); average life time prolonged after surgery (B);
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Average time span from disease detection to death of the
primary and secondary bodies(C)

Duration |Type of n X+ Min -
glioblastom SD) Max P
a
Disease  |Primary 39130+38| 0-16
CT 0.00
detection till |Secondary | 6 | 132+ 3_a1 | 0
surgery (A) 14.1 B
General 45 143 69| 0-41
Average life |Primary 39197+84| 0-33
span after |Secondary | 6 | 132+ 0.14
surgery (B) 5.8 - 19
General 45| 10.1+
29 0-33
Average  |Primary 39| 126+ 1-35
lifetime from 8.6 B 0.00
disease  |Secondary | 6 | 26.5+% 1
detection 11.5 17-49
until death  [General 45 1;1(.)511 | — 49

Comparing primary glioblastoma to secondary glioblastoma:
(A)’s average time from disease detection till surgery were shorter,
p<0.001; (B)’s average life time prolonged after surgery was
shorter, however there was not any significant correlation, p>0.05;
(C)’s average life span from disease detection till death was shorter,

p<0.001

Table 7. Distribution of patients’ living time prolonged after surgery of
the primary and secondary

Duration Primary Secondary General
(/months) | n % n % n %
<6 16 41.0 1 16.7 17 37.8
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>6—12 10 25.6 1 16.7 11 24.4
>12-24 9 23.1 4 66.6 13 28.9
>24-36 4 10.3 0 0.0 4 8.9
> 36 0 0.0 0 0.0 0 0.0
Sum 39 | 100.0 6 100.0 45 100.0
P 0.016

16.7% of patients with secondary glioblastoma dies in 6
months after surgery. The number is significantly lower
comparing to the death rate of patients with primary
glioblastoma of 41% in 6 months. 66.6% of secondary
glioblastoma patients gets their life prolonged for 12-24 months
after surgery,which is drastically higher than of the 23.1% of the
treated primary glioblastoma patients (p = 0.016)

Table 8. Distribution of gene-mutated patients’ living time
prolonged after surgery with the treatment of radiotherapy and

chemicals
Gene mutated
Duration Treated Untreated Other
(/months) cases
n Y% n %o n %
<6 0 0.0 9 69.2 9 42.9
>6 -12 | 4 50.0 3 23.1 7 33.3
>12-24 | 3 37.5 0 0.0 3 14.3
>24-36 | 1 12.5 1 7.7 2 9.5
> 36 0 0.0 0 0.0 0 0.0
Sum 8 100.0 13 100.0 21 | 100.0
p 0.001

~ Patients on treatment with mutations of one of the three
FGFR, EGFR, TP53 compared to those with untreated
mutations: longer life span after surgery, (p = 0.001). Death in 6
months after the disease outbreak: 0% compared to 69.2% (p =
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0.001). Life prolonged 6 to 12 months longer: 50% compared to
23.1% (p = 0.001).

CHAPTER 4: DISCUSSION

4.1. Mutations of TP53, EGFR, FGFR genes
4.1.1. Mutations in the TP53 gene

Our study has identified the presence of point mutation
R282W on exon 8 of TP53 gene, similar to the mutations that
were reported by Shoji Shiraishi M.D. Additionally, we
discovered the presence of R306X mutation. However, we
couldn’t discover and identify other types of mutations such as
R273C, R267W in the study of Shoji Shiraishi M.D and mutation
C275Y in Roger H. Frankel's study. This maybe due to the fact
that the mutations in the exons of genes in glioblastoma are not
different between people living in different geographical,
economic and social areas. Another reason might be that the
sample size was too small, resulting in difficulty in identification
of all of the mutations in other researches. The number of gene
mutations was 2 out of 70 patients (2.9%), less than Shoji
Shiraishi’s 2002 published research. Shiraishi’s research also
shows that the rate of general gene mutations of TP53 is 31%, of
which 7.3% is mutations on exon 8; 3 mutation types R273C,
R267W, R282W. Compared to Roger H Frankel’s reseach in
1992, reported 15/37 (40.5%) cases of Tp53 gene mutation
occurring in glioblastoma patients, of which 5.4% of the
mutations occur on exon 8, both of the mutation cases are type
p.C275Y. TP53 mutation in glioblastoma patients are more
likely to occur in secondary glioblastoma patients, and the
opposite goes for primary glioblastoma, (i,e: TP53 mutation is
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less likely to occur in primary glioblastoma patients). The
number of glioblastoma patients with TP53 mutation in our study
is not as high as other studies in the world because the sample in
this study was mainly primary glioblastoma patients, however
both of the cases of TP53 mutation of our study are primary
glioblastoma patients. Since the number of secondary
glioblastoma in our study only comprises of 8.6%, it doesn’t
prove or disprove any correlation or significance in the
difference of secondary and primary glioblastoma on TP53
mutation, similar to Ohgaki H et al’s conclusion. Identification
of frequency in gene mutation, effectiveness of the treatment and
the patients’ prolongation of life span: 715 people with
glioblastoma are diagnosed, TP53 mutation in secondary
glioblastoma patients takes up 57% at codon 248 and 273, while
with primary glioblastoma, the mutations are spread out more
evenly with a lower ratio.
4.1.2. Gene mutation from exon 2 to exon 7 of EGFR gene

By using gene sequencing techniques, 10 types of point
mutations on EGFR were identified as Missense mutations
(G42D, L62I, G87D, K129N, P272S, T274M, A289T, K284N).
There was one insignificant mutation (K293X) and another one
that did not change the amino acid on protein molecules
(D262D). Four types of mutation with the highest rate of
occurrence were K284N (exon 7), K129N (exon 3), G42D (exon
2), P272S (exon 7) and A289T (exon 7), respectively. Mutation
type A289T were reported in Jeffrey C Lee et al’s study in 2016
with a very high frequency of mutation, combine with more
types of mutations occurring at codon 289 such as A289V;
A289D. Other types of mutations found in our study are newly-
found mutations. The points of mutation also changed and is
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different compared to Jefferey C Lee’s research (p. G42D
compared to p. D46N and p. L62I compared to p.63R). The
differences in races, skin color and geographical location might
also be some of the factors that create the variation in the points
of mutation and types of mutation in exon 2, 3 and 7 of EGFR.
Also, since mutations are usually highly unique, the difference
in points of mutation can be different as well, as mentioned in
various researches. EGFR is a gene with its” general function
being encoding receptors on the cell surface and to receive
signals for cell activation. It means that damages to areas of the
body can also cause defections in the corresponding areas. For
example, in lung caner or breast cancer, mutations usually occur
in extracellular EGFR protein encoding areas. On the other hand,
in glioblastoma, mutations usually occur in intracellular EGFR
protein encoding areas. The points of mutation L858R on exon
21 of EGFR are more frequently encountered in lung cancer or
breast cancer, but other types of mutations can be seen in breast
cancer such as G719S, G719A, G719C, S768I, L861Q.... On
glioblastoma patients, there are various points of mutation such
as T263P, A289V, A289D, A289T on exon 7 of EGFR. These
mutations are closely associated with the over-multiplication of
EGFR asobserved and analyzed using the Histochemical
Staining Methods. Moreover, using MLPA protocol, our study
has identified gene deletion mutation from exon 2 to exon 7 of
EGFR on glioblastoma patients in Vietnam. This result is in
agreement with the international studies that were published.
While the method of exanimating EGVRvVIII gene deletion on
glioblastoma patients was the same as Judith Jeuken’s, our result
on gene deletion showed a lower rate of occurring compare to
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the 16.3% (17/104) reported in that study. This is possibly due
to our smaller sample size.

Thus, the mutation rate in EGFR was 38.6%; when calculated
separately (some samples carry double mutations, 2 mutations
on 2 different exons) mutations on exon 7 are the most
encountered (20.0%); the second most encountered is the point
mutation on exon 3 (10.0%), followed by the deletion mutation
(8.6%), and the lowest is the point mutation on exon 2 (5.7%),
the result stays consistent with the report by Jeffrey C Lee which
indicate point mutation on exon 7 of EGFR gene being the most
common. The results of the EGFR mutation rate in our study
were lower than the results of Naoki Shinojima's study: the
mutation rate of EGFR in glioblastoma patients was 46%, of
which the EGFRvIII mutation rate was 45%. This could be either
due to tthe low number of samples or because of the different
characteristics in quality and type of mutations in different
geographical areas.

4.1.3. Mutations in the FGFR gene

Our study initially identified two types of point mutations, the
N546K corresponding to the encoding region of exon 12 and
R576W corresponding to the encoding region of exon 13 in
FGFR gene at the rate of 7.1%. Therefore, it can be said that
patients with glioblastoma in Vietnam have mutations of FGFR
similar to other studies in the world. Mutations in FGFR are
common in some cancers such as breast cancer, colon cancer,
lung cancer... and glioblastoma, in which some mutations in
FGFR1 gene were found in glioblastoma tumors such as N546K,
N544K, R576W, R574W. Finding similar mutations in FGFR
gene of patients with glioblastoma in Vietnam compared to
mutations of patients in the world is also a great advantage for



24

the adaptation of different treatment methods from other
countries to glioblastoma patients in Vietnam. The identification
of mutation also helps clinicians build better treatment plans for
patients. Despite the low detection rate, the study has established
the basis for further research on mutation status in FGFR gene
of glioblastoma patients, based on which other studies about the
response to treatment drugs when there are FGFR mutations,
with the ultimate goal is to prolong the life of patients and be
developed.

In summary, using the gene sequencing method and MLPA
method, our study has initially identified some mutations in the
FGFR, EGFR and TP53 of people with glioblastoma in
Vietnam., in which mutations were most encountered in EGFR
with the rate of 38.6%: (mainly point mutations, deletion
mutation only accounted for 8.6%), followed by mutation in
FGFR gene with ratio of 7.1%, and the lowest rate of 2.9% being
mutation of TP53 gene.

4.2. Characteristics of gene-mutated glioblastoma patients
The results of our study mainly met with criteria for primary
glioblastoma (91.4%), there were only a few cases of secondary
glioblastoma (8.6%). This result is consistent with the WHO
classification in 2016 as Primary glioblastoma accounts for 90%
of all glioblastoma, and secondary glioblastoma is only 10%. On
average, the “age” of the secondary glioblastoma tumor is lower
than that of the primary, similar to the WHO reports, people who
suffer from secondary glioblastoma are usually the younger
grown-ups, yet the difference in age between the two types of
glioblastoma is not of statistical significance (p > 0.05), because
of the small sample size. However, the results are very different
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in terms of disease progression time and life time from disease
detection to death. The average time from detection of disease to
surgery of the primary glioblastoma was 3.0 = 3.8 months, which
is significantly shorter than that of secondary glioblastoma
which was 13.2 + 14.1 months (p = 0.000). Similar to the
published results of WHO in 2016, the clinical progression of
primary glioblastoma is shorter than that of the secondary.
However, our results with the primary form and secondary
glioblastoma life expectancywere lower compared to the 4
months and 15 months respectively as reported by WHO. The
distribution of life time after surgery showed that patients with
secondary glioblastoma had 16.7% mortality rate in about 6
months after surgery, which is significantly less than that of the
primary glioblastoma, with 41% dying in that time after surgical
operations; 66.6% of secondary glioblastoma cases survived 12
to 24 months after surgery, which is significantly higher than the
23.1% of primary glioblastoma (p = 0.016). This also proves that
the results of treatment of glioblastoma in Vietnam have shown
signs of progress, possibly due to the update of new treatment
methods or better patients' treatment discipline; therefore, the
expected lifespan has been much longer.

Through analysis of the life-time distribution of people with
therapeutic gene mutations in our study, the effects of adjuvant
therapy post-surgery with radiotherapy or chemotherapy or both
are significant for patients suffering from glioblastoma. This is
evident by the fact that the life time has been prolonged and the
rate of patients living over than 6 months to 12 months after
surgery is also higher, although the number of patients surviving
over 2 years after surgery is still very limited. However, the
overall survival time from being diagnosed of glioblastoma
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patients is longer and the survival rate is higher. All patients with
a genetic mutation treated with radiation or chemotherapy live
for at least 6 months after surgery. Although the results of
treatment and life time after treatment of patients with
glioblastoma depend on many factors such as the location of the
tumor, age and disease immunity of each individual, Nicola
Montano has reported that glioblastoma patients with EGFRvIII
mutation that underwent surgery, followed by radiotherapy and
the support of the adjuvant Temozolomid (TMZ) have a
significantly longer survival rate than the non-mutant. Our study
has partly demonstrated that people with gene-mutated
glioblastoma respond well to radiotherapy and chemotherapy,
with the result that people with mutated genes have a longer
lifespan than those with Genetic mutations that are not treated.
The study of glioblastoma with a mutation on TP53, EGFR,
FGFR gene can help doctors in applying well established
treatment to treat patients in Vietnam. In addition, it facilitates
selection of appropriate treatment methods and prognosis for
patients, as well as being a basis for other promising target
treatment studies of other gene mutations of people with
disabilities such as mutations of IDH and MGMT genes.
CONCLUSION

The research was conducted on 70 Glioblastoma patients after
surgery at Viet Duc Hospital, using the gene sequencing method to
identify point mutations and the method of gene replication with
multiplex probes to identify the mutation of gene deletion in
postoperative tissue samples of Glioblastoma patients. The research
has identified mutations of TP53, EGFR and FGFR in 70 patients.
From achieved results, we can draw some conclusions:
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1. Mutations of TP53, EGFR, FGFR in glioblastoma patients

On artotal of 70 patients, comparing with researches published
in the world, our research has detected that:

+ The mutation on exon 8 of TP53 gene was lower (2.9%)
with p.R282W mutation as the same as the type announced and
the newly discovered p.R306X mutation

+ The mutation on exon 2 to exon 7 of EGFR gene was lower
(38.6%) with point mutations accounted for 32.9%; mutation of
gene deletion accounted for 8.6%. The p.A289T mutations were
similar to the type announced and the other types including
p.G42D, p.L62I, p.G87D, p.K129N, p.D262D, p.P272S,
p.T274M, and p.K284N, p.K293X are new findings.

+ Mutations on exon 12 and exon 13 of FGFR gene was lower
(7.1%); the p.N546K, p.R576W mutations are similar to
announced ones whereas the p.A575V type is newly discovered.
2. Characteristics of patients with genetic mutations

+ On a total of 70 patients: 91.4% of the patients had primary
glioblastoma and the rest had secondary glioblastoma.

+ On a total of 45 patients with sufficient information of
survival, death and treatment time: The average time from
disease detection to surgery of the primary glioblastoma was
shorter than that of the secondary glioblastoma (3.0 + 3.8 months
compared to 13.2 £ 14.1 months, p = 0.000). The average
survival time from disease detection to death of the secondary
glioblastoma was longer than that of the primary glioblastoma
(26.5 £ 11.5 months compared to 12.6 = 8.6 months, p = 0.001).
16.7% of secondary glioblastoma died for no longer than 6
months after surgery, which is significantly lower than 41% of
primary glioblastoma. There was 66% of secondary
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glioblastoma surviving from 12 to 24 months after surgery,
clearly higher than 23.1% of primary glioblastoma (p = 0.016).

Patients with mutations of one of three genes including
FGFR, EGFR, or TP53 after surgery, treated with radiotherapy
or chemotherapy or both, had a longer lifetime than those with
untreated mutations (p=0.001). Treated gene-mutated
glioblastoma patients had statistic significance (p = 0.001)
compared to untreated ones.

+ Die in the first 6 months: 0% compared to 69.2%

+ Live for 6 to 12 months: 50% compared to 23.1%

+ Live for 12 to 24 months: 37.5% compared to 0%

- The relationship among mutant genes in glioblastoma
patients has not been found yet.

FURTHER RESEARCH DIRECTIONS

The future research will focus on analyzing glioblastoma
patients starting from hospilization, gene mutation identification,
treatments after surgery, treatment counselling and to evaluate the
effectiveness of different treatment methods such as radiotherapy
and chemotherapy with Temozolomide.
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