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ABSTRACT

In the past, diffuse gliomas have been classified mainly
according to their histopathological features. However, with
recent developments in cancer genomics, molecular profiles have
now been integrated into the classification and diagnosis of
gliomas. The fifth edition (WHO 2021) differentiates the clinical
and molecular characteristics between diffuse gliomas that occur
primarily in adults (termed "adult-type") and those that occur
primarily in children (termed "pediatric-type”). In our review, we
will focus on the most updated information regarding the
classification of adult-type diffuse gliomas and summarize the
essential diagnostic keys to these entities. The review will be based
on the new 2021 World Health Organization Classification of

Tumors of the central nervous system.
TOM TAT

Trong qud khit, u than kinh dém lan téa chi yéu duwoc phan
logi dya trén ddic diém gidi phau bénh ciia ching. Tuy nhién, véi
sw phat trién ciia di truyén hoc vé ung thuw, hé so phan tir da duwoc
hop nhdt vao qud trinh phén logi va chan dodn cdc logi u than kinh
dém khac nhau. Phién ban thir 5 (WHO 2021) phan biét nhitng dac

diém vé lam sang ciing nhir dic diém phdn tir gitea u than kinh dém
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lan téa xay ra chii yéu & nguoi Ion (thudt ngiv “thé nguoi lon”)

~ G«

va u xdy ra chii yéu ¢ tré em (thudt ngiv “thé tré em”). Trong bai

review nay, chung toi sé tdp trung vao nhitng thong tin duoc cap

nhdt méi nhdt va cach phan logi u than kinh dém lan téa thé nguoi

16m va tém tdt nhitng mau chét chan dodn thiét yéu. Bai review sé
duea trén phién ban 2021 ciia Té Chikc Y Té Thé Gidi trong phdn

logi khoi u ciia hé than kinh trung wong.

1. GIOI THIEU

U than kinh dém lan téa 1a mot trong nhiing
loai u 4c nguyén phat thuong gap nhat ciia hé
thdn kinh trung wong & ngudi trudng thanh.
Thoi gian sdng trung binh ctia bénh nhan khong
gidng nhau do tuy thudc vao phan loai phu
(subtypes) cu thé va phan d6 giai phiu bénh.!
Trudc day, nhitng loai u nay dugc phan loai
theo hinh thai hoc dya trén nhiing dac diém giai
phdu bénh. Tuy nhién, sy phat trién nhanh
chong cua di truyén hoc ung thu di dan toi
nhiéu thay doi, dang ké nhét 1a sy tich hop cua
hd so phén tir vao chin doan.? Phién ban 2021
cia T6 Chirc Y Té Thé Gidi trong phan loai
khdi u cta hé than kinh trung wong (CNS WHO
2021) chia u than kinh dém lan téa thé nguoi
16 ra 1am 3 nhém 16n: u té bao hinh sao, IDH -
thé dot bién (Astrocytomas, IDH-mutant); U
thin kinh dém it nhanh, IDH- thé dot bién va
1p/19g-codeleted (Oligodendroglioma, IDH-
mutant and 1p/19g-codeleted); U nguyén bao
than kinh dém, IDH- thé hoang dai
(Glioblastoma, IDH-wildtype).

Céac dot bién gen ciing nhu cac dic diém
phan tir khac dong vai tro quan trong, dac biét
trong hé thong phan d¢ (grading system) ma

khong con dya hoan toan vao dac diém mé hoc.

Vi du nhu dot bién dong mat gen CDKN2A/B
(CDKN2A/B homozygous deletion) s& dan dén
phan do cao nhét, ma khong cAn su xuét hién
ctia bang chimg mé hoc nhu ting sinh vi mach
(microvascular proliferation) hodc hoai tu
(necrosis).* Vi vay, theo phién ban 2021 ctia T6
Chirc Y Té Thé Gidi trong phan loai khdi u ciia
hé than kinh trung wong, su tich hop ctia nhiing
dic diém phan tir 1a can thiét trong qué trinh
phan loai, tién luong va dap ung voi diéu tri.

Phan logi u than kinh dém lan téa thé
nguwoi lon:

U than kinh dém lan toa thé nguoi 16n dau
tién dugc tach ra 2 nhom gf”)rn IDH- thé d6t bién
va IDH- thé hoang dai (Hinh 1). U than kinh
dém, IDH- thé dot bién véi nhitng ddc diém phan
d6 cao (high-grade) dya theo mé hoc, bao gom
hoai tr va/ hodc tdng sinh vi mach, s€ dugc chan
doan 13 u té bao hinh sao, IHD- thé dot bién,
WHO d6 4. U than kinh dém, IDH- thé dot bién
khong c6 nhimng dic diém md hoc niy s& duoc
phan d6 2 hodc 3. U than kinh dém, IDH- thé dot
bién dong thoi xuat hién 1p/19g- codeletion s&
dugc chan doan 1a u than kinh dém it nhanh,
IDH- thé dot bién; nhung néu khong ¢ 1p/19g-
codeletion s& dugc chan doan 1a u té bao hinh
sao, IDH- thé dot bién, phén d6 2 hoac 3.
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Dot bién ATRX khong xuét hién ¢ u thin
kinh dém it nhanh, do d6 néu xuét hién dot bién
ATRX v/ hogc TP53 thi ¢6 thé chan doén tryc
tiép u té bao hinh sao, IDH- thé d6t bién ma
khong cdn xét nghiém dé tim 1p/19q-
codeletion. Mot ddc diém quan trong ¢ phan
nhom u té bao hinh sao, dot bién déng mit gen
CDKN2A/B 1a mét yéu té6 don doc cho tién
lwong ning. Vi vay khi xudt hién dot bién nay,
khong can toi bang chimg phan do cao trén mo
hoc, ta van c6 thé chin doan u té bao hinh sao,
IDH- thé dot bién, WHO d¢ 4.5

U than kinh dém, THD- thé hoang dai duoc chin
doan duya trén bang chimg phan d6 cao trén mo
hoc. Khi khéng ¢ nhitng bang ching nay, can
phai khao sat sau hon dé co thé phan loai thich
hop. Nhitng dot bién nhu khuéch dai thy thé
EGFR (EGFR amplification), d6t bién TERT
promoter, hay bién ddi s lugng nhiém sic thé
(NST) thém NST 7/ mat NST 10 (+7/ -10
chromosome copy-number alterations) sé la
nhing tiéu chi dé chan doan u nguyén bao than
kinh dém, IDH- thé hoang dai ngay ca khi
khong c6 bang chimg phan d6 cao trén mé hoc.

U t& béo hinh sao

| U thén kirh d&m it nhérh ‘

Pt bién IDH ‘ IDH- thé &t bién IDH- Thé hoang dsi
| 1
Phén dé WHO & 203 WHO 6 2/ 3 WHO ad 4

mi hoc (tang =irh vi mach, hoai ti)

(tang =inh vi mach, hosi 100

S

Pic diém Thi1 9y &t ATR X (ATR ¥ lnss)

phan codeletion +dathién TPS3

dtng mét COKN 248
thomozy gous deletion)

L

Khuéch dai EGFR
B bién TERT
Bt bign NST +7/-10

l

T thin kinh gém it nhink, U t& bén hirh sa0,
IDH- the ddthidn, IDH- th& aft hign,
1pi1%-codelated WHO 38 2/ 3

Ul t& béo Hnh sao,
IDH- thé At kign,
WHO d6 4

1 nguyénbag thinkinh d2m

U té b hinh sao,,
IDH- thé hoang dai

IDH—th heang i

tethyl hids MGMT promoter

Hinh 1. Bing tém tit phan loai u thian kinh dém lan tba thé nguoi 16n theo WHO 2021
Nguén: Byun YH, Park CK’

U than kinh dém lan téa thé ngudi 16n bao
gom:

1) U té bao hinh sao, IDH - thé dot bién
(astrocytoma, IDH-mutant),

2) U than kinh dém it nhanh, IDH- thé dot
bién va 1p/19g-codeleted (Oligodendroglioma,
IDH-mutant and 1p/19g-codeleted),

3) U nguyén bao than kinh dém, IDH- thé
hoang dai (Glioblastoma, IDH-wildtype).

Mot s6 thudt ngiz: WHO, World Health
Organization; IDH, isocitrate dehydrogenase;
ATRX, alpha-thalassemia/mental retardation,
X-linked; CDKN2A/B, cyclin-dependent
kinase inhibitor 2A/B; EGFR, epidermal
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growth factor receptor; TERT, telomerase
MGMT, O-5-
methylguanine-DNA methyltransferase.

* U than kinh dém, IDH- thé hoang dai nhung
khong c6 bang chimg phan d6 cao (WHO d6 2
hodc 3) nén dugc khao sat sau hon va phan loai

reverse transcriptase;

vao nhitng nhém khac.
2. CLINICAL FEATURES

U thén kinh dém biéu hién véi nhiéu tridu
chung khéc nhau, tuy thudc vao vi tri cling nhu
phan d6 cua khdi u. Thong thudng nhirng khdi
u phan do thap (low-grade), phat trién cham s&
biéu hién voi dong kinh moéi khoi phat, hoac
nhitng khiém khuyét than kinh tién trién 4m
than hon.? Nguoc lai, nhitng khéiu phén d6 cao,
phat trién nhanh s& gay ra triéu chiing than kinh
cép tinh hon di kém vé6i nhiing triéu ching
khac.® Nhitng triéu chimg thuong gip gom dau
dau, dong kinh, suy giam chirc ning nhan thirc
va ton thuong than kinh cuc b6."® Pau dau la
mot trong nhitng triéu chirng khong dic hi¢u
phé bién nhét & bénh nhéan c6 khéi u ndo; tuy
nhién gia tri tién lugng bénh thap.'! Vi vay, phai
c¢6 su nghi van 1am sang cao voi nhimng bénh
nhan cé su xuét hién cép tinh cua mot con dau
dau méi hoac cé su thay ddi vé tan suét hoac
mirc d6 & nhitng con dau dau cil. Ty 1é suy giam
chirc nang nhén thac tang 1én ¢ bénh nhan 16n
tudi, phan do khdi u cao va khi khéi u c6 anh
huéng dén ving ban ciu ndo tréi.'2 Tuy nhién,
triéu ching khong chi khu tra ¢ vung ndo bi anh
hudng vi khéi u 6 thé gy gian doan tinh toan
ven ctia toan bo mang lugi than kinh."
3. IMAGING FINDINGS
(RADIOGENOMICS)

Trong nhiing nim gan day, da co sy phat
trién quan trong trong linh vuc chin doan hinh

anh di truyén hoc, trong d6 rat nhiéu hinh anh

¢0 gid tri dinh lvgng dugc cho l1a co mdi lién hé
Vi cac dic diém vé phan tir va gen di truyén
ctia khéi u."* Su nd lyc lién tuc str dung chin
doan hinh anh di truyén hoc dé chan doan u than
kinh dém dua trén phan loai di truyén moi,
nhim muc tiéu cudi cung la phan loai bénh nhan
dé t6i wu hod diéu tri & bénh nhan d6. Chup cong
huong tir (MRI) 1a chian doan hinh dnh phé bién
nhét duge su dung dé chan doan u than kinh
dém va da co rat nhiéu thur nghiém dugc thyc
hién dé tim ra nhitng dot bién gen biéu hién dic
hiéu trén MRI & u than kinh dém."

U than kinh dém dot bién gen IDH thudng
khu tra & mét thuy ndo véi sang thuong 1om hon
gidi han rd hon va khong tang tin hi€u trén MRI
s0 v6i u than kinh dém IDH thé hoang da.'®!”
Céc dic diém hinh anh ciia u nguyén bao than
kinh dém it nhanh c6 dot bién IDH mat doan
1p/19q da duge xéac dinh r&: khdi u thuong xuat
hién ¢ thuy trudc, co biéu hién calci hoa, anh
hudng dén viing vo nao, tin hiéu khong dong
nhét trén T1 and T2 hinh anh tir khuéch tan va
ranh giéi khdi u khong ro rang.'® Ngoai ra,
chudi xung hoa tin hiéu dich trén T2 (FLAIR)
¢6 hién twong khong dong nhit dugc ding dé
nhin bién dot bién IDH khong mat doan
1p/19q."” Chudi xung ho4 tin hiéu dich trén T2
dugc coi 1a duong tinh khi khdi u biéu hién ting
tin hiéu dong nhét trén T2 & chudi xung cudong
do thép trén FLAIR, chi trir mot vién ngoai vi
biéu hién tang tin hiéu. Dau hiéu nay c6 do dic
hi€u cao trong viéc chan doan va xac dinh khdi
u dot bién IDH khong mat doan 1p/19q.2°
4. HISTOPATHOLOGIC
CHARACTERISTICS AND RELEVANT
MOLECULAR PROFILES

U té bao hinh sao, dot bién IDH:
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Trong phan loai méi cia WHO nam 2021, u té
bao hinh sao do 2, 3 va 4 cia WHO c6 dot bién
IDH déu duoc dua vao chén doan u té bao hinh
sao, dot bién IDH. Céc khdi u té bao hinh sao
thuong cho thiy cac té bao than kinh dém dang
soi xAm nhap lan toa dang vi mé va khong dong
nhét timg ving. U té bao hinh sao dugc phén loai
13 d6 3 khi c6 nhan khong dién hinh va ting hoat
dong phan bao (Hinh 2) va d6 4 khi ¢6 su tang
sinh hogc hoai tir vi mach. Dot bién IDH (IDH1
hodc IDH2) 13 mdt trong nhimg dot bién quan

trong nhat trong u than kinh dém lan téa & ngudi
truong thanh, mang ca y nghia chan doan va tién
lwong. Dot bién IDH dan dén san xuit qua muc
va tich lily chat chuyén hoa 2-hydroxyglutarate.!
Diéu nay din dén sy thay ddi trong qué trinh
methyl hoa DNA va cudi cing din dén ngin
chin sy biét hoa cua té bao.>> May mén thay,
dot bién IDH, yéu t6 kich thich sy hinh thanh
khdi u, lai co tién lugng tich cuc. U than kinh
dém voi dot bién IDH c6 tién lugng tot hon nhiéu
s0 v6i IDH-thé hoang dai twong tmg.2*

lan toa, dgt bién IDH, d¢ 3
Nguén: Byun YH, Park CK.”

Hinh 2. U té bao hinh sao

(A) Hinh anh T2-FLAIR va (B) hinh anh
tang cuong do tuong phan T1 cho thiy sang
thuong cuong dd tin hiéu cao biét hod T2 kém,
khong ting d6 tuong phan dang ké & vo ndo
trudc bén phai. Khdi u cho thdy (C) tang tinh da
hinh cua té bao chét va nhén, (D) s luong phan
bao trung gian (3/10 HPF) trén héa mo mién
dich PHH3 (dau miii tén), (E) duong tinh voi
dot bién IDH1 va (F) dwong tinh véi dot bién
ATRX (mat ATRX).

M6t s6 thudt ngit: FLAIR, chudi xung ho tin
hiéu dich; SI, cuong do tin hiéu; PHH3,
photphohistone H3; HPF, trudng nang luong cao;
IDH, isocitrate dehydrogenase, ATRX, alpha-
thalassemia/cham phat trién trf tug, lién két X.

Phén 16n céc u than kinh dém dot bién IDH
ciing lién quan dén cac dot bién mat chirc ning &
ATRX va TP53 2 ATRX 1a mot gen lién két NST
X ¢6 lién quan dén bénh alpha thalassemia va

thiéu nang tri tu¢ nam trén Xq21.1. Sy mét chirc
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ning cua né quan trong nhét 14 1ién quan dén viéc
kéo dai telomere, vé co ban dan dén su tang sinh
té bao gay ung thu.2°Pot bién ATRX va 1p/19q
s& khong cuing ton tai. Do d6, u than kinh dém it
nhénh (1p/19g-codeleted) c6 thé duoc loai trir
trong cac khdi u co dot bién ATRX ma khong
can xét nghiém bd sung. Cac u than kinh dém dot
bién ATRX ciing thuong chira dot bién TP53,
day 1a mot gen we ché khdi u ndi tiéng nam &
17p13.1. Dot bién TP53 dan dén sy tang sinh té
bao gdy ung thu khéng duoc kiém soat.
CDKN2A/B nim & 9p21.3 va duogc lién két voi
viée didu chinh cac dudng dan tin hiéu phu thude
vao Rb va p53.27Pot bién CDKN2A/B trong u
than kinh dém té bao hinh sao c6 ti 1& séng con
thdp hon.2Do do, khi c6 dot bién CDKN2A/B, u
té bao hinh sao, dot bién IDH, d6 4 theo WHO
¢6 thé dugc chan doan ngay ca khi khong c6 cac

dac diém mo bénh hoc cap do cao.

U than kinh dém it nhanh, dt bién IDH
va dong mat doan 1p/19q:

Vé mit kinh dién, u than kinh dém it nhanh
(cap d6 2 ctia WHO) 1a mot khdi u phat trién
twong dbi cham, thuong & thily tran va thuong lién
quan dén co giat.?? Cac phat hién mé bénh hoc phd
bién bao gdm hinh dang “trimg chién” véi cac
nhén tron déu va quing sang rd rang, cic mao
mach phan nhanh cé hoa van hinh hang rao luc
giac va voi hoa rong.*® U than kinh dém it nhanh
v6i cac dic diém taing sinh vi mach, hoai tir
va/hodc ting dang ké hoat dong phan bao duoc
phén loai 1a 6 3 cia WHO va cho thdy cac dic
diém ac tinh hon so v6i khéi u d6 2 (Hinh 3).
Déng mét doan 1p/19q 14 mét su thay ddi nhiém
sic thé xac dinh bénh do chuyén vi tri khong thanh
cong clia cac nhidm sic thé tuong tmg. Cac biéu
hién phéan tr do su thay doi nay hién chua dugc
biét. Tuy nhién, n6 thuong lién quan dén tién
luong thuan loi va dép tmg tot v6i hoa tri lidu.!

CNV plot for sample [MS210000836_519]

o

Hinh 3. U thén kinh dém it nhanh, dot bién IDH,
d(“)ng mét doan 1p/19q
Nguoén: Byun YH, Park CK.”

16 17 1820
Chromosome

102



Tap chi Khoa hoc va Kinh té Phdt trién Trueong Pai hoc Nam Cén Tho

ISSN: 2588 1272. 86 21 (2023)

(A) Hinh anh T2-FLAIR va (B) hinh anh
tang cuong do twong phan T1 cho thiy sang
thuong cudng dé tin hi¢u cao T2 khong 1o rang
va khong ting cudng do twong phan dang ké ¢
thuy tran trai. (C) Anh dai thé cia khéi u da
dugc cit bo. Khdi u (D) cho thiy hinh dang

AR

“trimg chién” v6i cac nhan tron déu va quing
sang 16 rang, (E) duong tinh voi dot bién IDHI,
(F) am tinh v&i dot bién ATRX va (G) ddng mét
doan 1p/19q.

Mot 56 thuat ngiz: 1DH, isocitrate
dehydrogenase; FLAIR, chudi xung hoa tin
hi€u dich; SI, cuong do tin hiéu; ATRX, alpha-
thalassemia/cham phat trién tri tué, lién két X;
CNV, sao chép s6 bién thé.

U nguyén bao than kinh dém, IDH- thé
hoang dai (Glioblastoma, IDH-wildtype):

U nguyén bao than kinh dém 12 mot loai u
ac tinh thuong gip ¢ ngudi 16n tudi, chiém
khoang 49% nhitng u nguyén phat ac tinh &
ndo.3? Pic diém mo hoc dién hinh gom hoai tir
hoic tang sinh mach mau, thudng thiy cung voi
hién tuong da hinh cta té bao (pleomorphism)
va tdng hoat dong phan bao (Hinh 4).** Nhiing
thay ddi phan tir bao gom khuéch dai EGFR, dot
bién TERT promoter, va bién d6i s6 lvong thém
NST 7/ mat NST 10 c6 lién quan mat thiét véi
nhém u ac nay. Néu mot trong ba loai dot bién
nay dugc phat hién, ta c6 thé chan doan u
nguyén bao than kinh dém ma khéng can su

xuat hién cia bang chung mo6 hoc phén do cao.

Dot bién EGFR nam trén NST 7q va san
pham protein ctia nd ¢o vai trd nhur mot thy thé
tyrosine kinase xuyén mang. Dot bién khuéch
dai nay dan dén tang sinh té bao, tan sinh mach
mAau va xam 14n mé xung quanh dua trén mot s6
mo hinh thi nghiém.** Dot bién TERT promoter
lién quan dén sy duy tri bit thudng cua nhing
doan telomeres, tir d6 din t6i ting tudi tho té
bao va ting sinh t& bao. 35 Thé di boi
(Aneuploidy) dang quan tim nhét & u nguyén
bao than kinh dém biéu hién bang dot bién thém
mot NST s6 7 va mat mot NST sb 10 (dang dot
bién +7/ -10). 36

MGMT la gen ma héa cho mot enzyme stra
chita ADN bang cach thdo g& nhiing gdc ankyl
khoi ADN, tir d6 ngan 16i dit gdy mach doi
(double-strand breaks) va bat cip sai clia cac
base (base mispairing). >’ Sy methyl hoa cta
MGMT promoter giy ra mat biéu hién gen nay
va dan toi sira chita ADN khong hiéu qua. Su
sta chtra khong hi¢u qua nay lam tang tinh dap
ung véi cac phuong phdp hoéa tri nhom
alkylating (alkylating agents), cu thé la
temozolomide. 3* Do véy, khi chan doan u
nguyén bao than kinh dém, ta nén danh gia su
methyl hoa cia MGMT promoter di kém nhu
mot phuong 4n hd tro tién doan mire do dap tng
v6i temozolomide va thoi gian séng con toan bo
(overall survival).
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Hinh 4. U nguyén bao thin kinh dém, IDH- thé
hoang dai
Nguén: Byun YH, Park CK.

(A) Hinh anh thi T2 trén MRI va (B) Hinh
anh T1 trén MRI c6 can quang cho thdy mot
khdi ting sang & thiy dinh trai véi hoai tir &
trung tam. (C) Hoai tt va tang sinh vi mach trén
mb hoc ctia khdi u, (D) Dot bién IDH1 4m tinh
trén hoa mé mién dich, (E) Két qua duong tinh
methyl hoa gen MGMT.

Mot $6 thugt ngir: IDH, isocitrate
dehydrogenase; MGMT, O-6-methylguanine-
DNA methyltransferase.

5. MOLECULAR TESTING METHODS

C6 nhiéu loai xét nghiém phén tir dang dugc
sir dung dé phat hién nhiing dot bién gen lién
quan dén u than kinh dém, va nhiing thong tin
nay hién nay 1a mot trong nhing thianh phan
quan trong trong chan doan. Héa mé mién dich
hién nay dang duoc sir dung rong rdi dé cung
cAp thong tin hd trg cho viéc nhuém méd théng
thuong bang hematoxylin va eosin. * Dot bién

IDH1, hay ATRX c6 thé dugc xét nghiém st
dung khang thé don dong danh riéng cho dot
bién nay (mutation-specific —monoclonal
antibodies). *° Xét nghiém FISH (Fluorescence
in situ hybridization) duoc sir dung dé xac dinh
dot bién khuéch dai EGFR, 1p/19g-codeletion,
hoic thay d6i NST 7 va 10.

Gan day, giai trinh tw gen thé hé méi (next-
generation sequencing- NGS) dang dugc phat
trién nhu mot céng cu hiéu qua giup phat hién
nhiéu dot bién gen, vi du nhu trong chan doan u
than kinh dém. *-*2NGS c6 kha ning phén tich
mdt sb lugng 16n nhitng bién thé di truyén trong
chi mot 14n chay bang cach giai trinh ty song
song hang triéu manh ADN. Cong ngh¢ nay
dugc phat trién v6i muc tiéu giam chi phi xét
nghiém cling nhu tdng d6 chinh xac cua giai
trinh tu ADN.
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6. KET LUAN

Nhing tién by trong bd gen ung thu va
phuong phap xét nghiém phén tir 3 dan dén mot
ky nguyén méi trong chan doan u than kinh dém.
Viée tich hop cac cAu hinh phén tir vao chin doan
u than kinh dém d4 dén dén viéc phan loai 15 rang

hon cac khoi u nay. Phan loai méi dua trén chan

doan tich hop duoc ky vong sé& gitip hiéu 15 hon
va diéu tri u than kinh dém, vi cac ma hod bd gen
khac nhau din dén cac két qua 1am sang khéac
nhau. Ngoai ra, dot bién trong u thuong duoc
xem la tién luong xAu, tuy nhién, moi dot bién s&
lién quan dén tién lugng khac nhau, véi mirc do
dap tmg diéu tri khac nhau.

PHU LUC MQT SO THUAT NGU VA GHI CHU

Glioma U than kinh dém

Astrocytoma U té bao hinh sao

Oligodendroma U té bao it nhanh

Glioblastoma U nguyén bao than kinh dém

Central nervous CNSC Hé than kinh trung wong

system

isocitrate IDH Enzyme xtc tac qué trinh oxy hoa khir dé tach roi

dehydrogenase nhom carboxylate khoi isocitrate

1p/19q - codeletion Su mat dong thoi cia canh ngan NST 1 (1p) va canh
dai NST 19 (19q)

CDKN2A/B Sy mat dong thoi 2 gen CDKN2A va CDKN2B trén

homozygous deletion NST 9p21

+7/ -10 chromosome Su thém 1 NST s6 7, dong thoi mat di NST s6 10

copy-number

alterations

Telomerase reverse TERT promoter Ving gen diéu hoa hoat dong enzyme telomerase

transcriptase

promoter

Magnetic resonance | MRI Cong huong tur

imaging

alpha- ATRX Dot bién gen ATRX trén NST X (Xq13)

thalassemia/mental

retardation

epidermal growth EGFR Thu thé tyrosine kinase nam xuyén mang té bao

factor receptor
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0-6-methylguanine- | MGMT

Mot enzyme quan trong tham gia vao qua trinh stra

DNA chtra ADN
methyltransferase.
Thé di boi cling con goi 1a thé 1éch boi 14 co thé co thém hodc bét

mot hodc vai chiéc nhiém sac thé riéng biét

TP53 gene
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