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CAC CON PUO'NG TIN HIEU, CAC THAY POI PHAN TU
VA PIEU TRI PiCH TRONG UNG THU

TOM TAT

1) biéu tri dich 1a mot kiéu diéu tri ung thu st
dung cac thudce duoc thiét ké dé "nhiam dich" vao
cac gen va protein cu thé vén gidp té bao ung thu
ton tai va phat trién, ciing co thé tac dong dén
moi truong md ma té bao ung thu phat trién hoic
céc té bao dich lién quan dén sy phat trién ung
thu nhu cac té bao mach mau, trong khi né it doc
hon ddi véi cac té bao khoe manh so véi héa tri
licu.

2) Cac co ché tac dong cua diéu tri dich ung
thu gom: khoa hoac tat céc tin hiéu gitp té bao
ung thu phat trién va phan chia, lam dirng sy sinh
mach mau nudi té bao ung thu, mang chat doc
dén cac té bao ung thu dé giét ching, kich hoat
hé théng mién dich dé giét cac té bao ung thu,
kich thich sy chét t& bao ung thu theo chuong
trinh va bo doi khdi u vai cac hormon ma khéi u
can dé phét trién.

3) Cac con duong tin hiéu chinh trong ung thu
gom: chu ky té bao, Hippo, Myc, Notch, NRF2,
PIBK/AKT/mTOR, RTK-Ras/MAPK, TGFf bao
hiéu, P53 va B-catenin/Wnt. Cac thay d6i phan tir
trong gen ung thu gdm: tin hiéu cua thy thé
hormon, cac thy thé tyrosine kinase, con dudng
tin  hiéu PI3K/AKT/mTOR, duong
Ras/MAPK, kinase phu thudc cyclin va su bat on
dinh cua h¢ gen.
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4) Céc kiéu diéu tri dich bao gom: cac khang
thé don dong, cac chat wrc ché dan truyén tin hiéu,
cac chat diéu bién sy biéu hién gen, cac chat wc
ché sy sinh mach mau va cac chat cam ung qua
trinh chét té bao theo chuong trinh.

5) Cac diéu tri dich dwoc sir dung trong mot
s6 ung thu chinh, bao gdm: ung thu phdi té bao
khéng nho (NSLC), ung thu da day, ung thu dai
truc trang, ung thu va, ung thu budng tring, ung
thu noi mac tir cung, bénh bach cau dong tiy cip
(AML), bénh bach cau dong tay man (CML), u
lympho khong Hodgkin, ung thu da héc td, ung
thu than va ung thu biéu mo té bao gan (HCC).

SUMMARY

SIGNALING PATHWAYS,
MOLECULAR CHANGES AND
TARGETED THERAPY IN CANCER

1) Targeted therapy is a type of cancer
treatment that uses drugs designed to "target"
specific genes and proteins that help cancer cells
survive and grow, can also affect the tissue
environment that cancer cells grow in or target
cells related to cancer growth like blood vessel
cells, while it is less toxic to healthy cells than
chemotherapy.

2) The mechanism of action of targeted
therapies include: block or turn off signals that
tell cancer cells to grow and divide, stop making
new blood vessels to feed the cancer cells, carry
toxins to the cancer cells to kill them, trigger the
immune system to kill the cancer cells, stimulate
apoptosis, and starve cancer of the hormones it
needs to grow.

3) Main signaling pathways in cancer include:
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cell cycle, Hippo, Myc, Notch, NRF2,
PIBK/AKT/mTOR, RTK-Ras/MAPK, TGFp
signaling, P53 and p-catenin/Wnt. Molecular
alterations in cancer genes include: Hormone
receptor signaling, Tyrosine kinases receptor, the
PIBK/AKT/mTOR  signaling pathway, the
Ras/MAPK pathway, cyclin-dependent kinases,
and genomic instability.

4) Types of targeted therapies include:
monoclonal antibodies, signal transduction
inhibitors, gene  expression modulators,

angiogenesis inhibitors, and apoptosis inducers.

5) Targeted therapies are used in some main
cancers, include: non-small cell lung cancer
(NSLC), gastric cancer, colorectal cancer, breast
cancer, ovarian cancer, endometrian cancer,
acute myeloid leukemia (AML), chronic myeloid
leukemia (CML), non-Hodgkin lymphoma,
melanoma skin cancer, kidney cancer and
hepatocellular carcinoma (HCC).

I. DAT VAN DE

Theo dir liéu cua Globocan 2020, trén
toan Thé gidi trong nam 2020, sé ca ung thu
mac moi 1a 19.292.789 ca, trong d6 sb ca
méi mac ¢ nam la 100.065.305 ca, ¢ nir la
9.227.484 ca va sb ca tir vong la 9,958.133
ca. O Viét Nam, trong nam 2020, sd ca mic
ung thu méi 1a 182.563 ca mac méi, trong d6
s6 ca mic ung thu méi & nam 1a 98.916 ca va
& nix 12 83.647 ca. Miac du c6 nhiéu tién bo
trong phong ngira, sang loc, phau thuat, xa
tri, hoa tri, diéu tri dich va cham soc ung thu,
viéc chan doan som va diéu tri khoi ung thu
van con 1a thach thirc ddi véi Y hoc.

Trong bai tong quan nay, dinh nghia diéu
tri dich, cac co ché tac dong cua diéu tri dich,
cac con dudng tin hiéu, cac thay doi phan ti,
cac kiéu diéu tri dich va mot s6 diéu trj dich
chinh trong ung thu.

I. DINH NGHIA PIEU TRI DiCH

Piéu tri dich (targeted therapy) la mot
kiéu diéu tri ung thu sir dung cac thudc duoc
thiét ké dé "nhim dich" vao cic gen va
protein cu thé vén gidp té bao ung thu ton tai
va phaét trién, ciing c6 thé tac dong dén moi
truong mO ma té bao ung thu phat trién hoic
céc té bao dich lién quan dén sy phét trién
ung thu nhu cac t& bao mach mau, trong khi
né it doc hai hon ddi véi cac té bao khoe
manh so v&i hda tri lidu. Biéu tri dich 1a nén
tang cua y hoc chinh xac (precision
medicine), con goi 1a y hoc c4 thé hoéa
(personalized medicine) [1, 4, 8].

Diéu tri dich khac véi hoa tri liéu
(chemotherapy) & mot s6 diém sau:

1) biéu tri dich chi tac dong trén cac dich
phan tir cu thé cua té bao ung thu, trong khi
hoa tri liéu tac dong trén ca té bao ung thu va
té bao binh thuong.

2) biéu trj dich duoc lya chon c6 chu y
hodc duoc thiét ké dé chi tac dong trén céc
dich cua chung, trong khi héa tri liéu tiéu
diét tt ca cac loai té bao.

3) Céc diéu tri dich thuong 1 cac thube co
tac dung Gc ché sy phét trién cua té bao
(ngdn chan sy tang sinh cua té bao khéi u),
trong khi cac thudc héa tri liéu 1a cac chat
gy doc té bao (nghia 1a ching tiéu diét tat ca
cé4c loai té bao).

Il. CO' CHE TAC PONG CUA DIEU TR| BiCH

Céc co ché tac dong cua diéu tri dich ung
thu c6 thé bao gom:

1) Khoéa hoic tit céc tin hiéu gitp té bao
ung thu phat trién va phan chia,

2) Lam ngung su sinh mach mau
(angiogenesis) nudi té bao ung thu,



TAP CHi Y HOC VIET NAM TAP 519 - THANG 10 - SO CHUYEN DE - 2022

3) Mang cac chét doc (toxins) dén céc té
bao ung thu dé giét ching,

4) Kich hoat hé théng mién dich dé giét
cac té bao ung thu,

5) Kich thich su chét cac té bao ung thu
theo chuong trinh (apoptosis),

6) Bo doi khdi u véi cac hormon ma khéi
u can dé phét trién [1, 4].

IIl. CAC CON PUONG TiN HIEU VA CAC
THAY DOI PHAN TU TRONG UNG THU

3.1. Cac con dwong tin hiéu trong ung
thw

Ké tir khi phét hién cac gen sinh ung thu
(oncogenes) nhu MYC, RAS, BRAF va KIT,
va céc gen 4p ché khéi u (tumor suppressor
genes) nhu TP53, BRCA1 va PTEN, céc ton
thuong di truyén (genetic lesions) lién quan
dén ung thu da duoc ghi nhan rong réi. Céac
con duong tin hi¢u (signaling pathways) lién
quan dén ung thu c6 thé gdm: 1) Con duong
tin hiéu chu ky té bao (cell cycle signaling
pathway); 2) Con duong tin hiéu Hippo
(Hippo signaling pathway); 3) Con duong tin
hieu Myc (Myc signaling pathway); 4) Tin
hiéu Notch (Notch signaling pathway); 5)
Con duong tin hiéu dap ung stress oxy
hoa/Nrf2 (oxidative stress response/Nrf2
signaling pathway); 6) Con duong tin hiéu
PIBK/AKT/mTOR (PIBK/AKT/mTOR
signaling pathway); 7) Con duong tin hiéu
thu thé tyrosine kinase (RTK)/tin hiéu
Ras/MAPK (receptor-tyrosine kinase
RTK/RAS/MAP-Kinase signaling pathway);
8) Con duong tin hieu TGFP (TGFp
signaling pathway); 9) Con duong tin hi¢u
P53 (P53 signaling pathway) va 10) Con
duong tin  hiéu  B-catenin/Wnt  (B-
catenin/WNT signaling pathway) [5]. Trong
s6 cac con dudng do, hai con duong tin hiéu
cha yéu thudng duoc kich hoat hoic dot bién

trong nhiéu ung thu 1a con duodng tin hiéu
PISK/AKT/mTOR va Ras/MAPK [8].

3.2. Céc thay doi phan tir trong ung thw

Cac thay d6i phan tx (molecular
alterations) trong cac gen ung thu dugC S
dung dé huéng dan cac diéu trj dich (targeted
therapies) c6 thé gom: 1) Céc tin hiéu cua thu
thé hormon dich; 2) Thu thé cua céc tyrosine
kinase; 3) Con duong tin  hiéu
PIBK/AKT/MTOR; 4) Con  duong
Ras/MAPK; 5) Cac kinase phu thudc cyclin
va 6) Su khong 6n dinh cua b gen (genomic
instability).

IV. CAC KIEU PIEU TRI DiCH

C6 nhiéu loai thudc diéu tri dich khac
nhau, duoc xép vao cac nhém dya trén céch
hoat dong ching ching. Hai nhém thudc
diéu trj dich chu yéu (targeted therapy drugs)
la cac khang thé don dong (monoclonal
antibodies), c6 tan cung bang "-mab”, noi
chung khdng c6 kha ning di vao té bao, tac
dong bang cach lam suy yéu hoic phé tuy
cac protein hoic enzym dich trén bé mat té
bao ung thu va cac chit ¢c ché phan tir nho
(small molecule inhibitors), c6 tan cling bang
"-ib", c6 kich thudc du nhé dé di vao té bao,
tac dong bang cach nham dich vao cac phan
tir dich bén trong té bao ung thu va Gc ché
chang.

Céc kiéu diéu tri dich (types of targeted
therapies) duoc phan theo loai protein ma
ching nham dich [1, 4], bao gdm 5 kiéu co
ban:

4.1. Cac khang thé don dong

Cac khang thé don dong c6 ban chat la
protein, cd tac dung ngan chan mot dich cu
thé & bén ngoai té bao ung thu, ciing ¢ thé
mang cac chit doc té bao dén cac té bao ung
thu. Vi du: trastuzumab, bevacizumab, ...

4.2. Céc chét rc ché din truyén tin higu
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Cac chat tc ché dan truyén tin hiéu
(signal transduction inhibitors) c6 tdc dung
ngin chin cac tin hiéu sai ma té bao ung thu
vbén nhian duoc dé phan chia lién tuc, qua
nhiéu va qua nhanh. Vi du: trastuzumab si
dung dé diéu tri ung thu v c6 HER2 duong
tinh, imatinib sir dung dé diéu tri bénh bach
cAu man.

4.3. C4c chit diéu bién su thé hién gen

Céc chat diéu bién sy biéu hién gen (gene
expression modulators) c6 tac dung sira doi
chtic ning cua c4c protein ¢ vai trd kiém
soat su biéu hién gen von bi mat kiém soat ¢
té bao ung thu bang cach tat (hoic bat) cac
gen ¢ van dé. Vi du: 5-azacitidine 1a thubc
trc ché sy methyl héa DNA, st dung dé diéu
tri hoi chung loan san tay (myelodysplastic
syndromes: MDSs).

4.4. C4c chat &c ché sw tao mach mau

Céac chat uc ché sy tao mach mau
(angiogenesis inhibitors) c6 tac dung cit
ngudn cung cip mau nudi khdi u, ngan khoi
u phét trién cac mach mau moi. Vi du:
bevacizumab, sunitinib, ...

4.5. Céc thudc cam &ng sw chét té bao
theo chwong trinh

Qué trinh chét tu nhién cua mot té bao
binh thuong gdm mot chudi cac su kién dugc
lap trinh sdn goi la su chét té bao theo
chuong trinh (apoptosis). Cac té bao ung thu
thuong tim cach thoat khoi sy chét theo
chuong trinh. Cac thuéc cam ung sy chét
theo chuong trinh (apoptosis-inducing drugs)
lam céc té bao ung thu chét theo chuong
trinh. Vi du: bortezomib, oblimersen va
olaparib.

Ngoai 5 loai diéu tri dich trén, diéu tri
mién dich (immunotherapy), diéu tri hormon
(hormone therapies), vaccin ung thu (cancer
vaccines) va diéu tri gen (gene therapy) doi
khi cling dugc xem nhu diéu tri dich vi

chung ciing ngin can sy phat trién cua mot
s6 té bao ung thu dac biét [4].

V. NHO'NG THAY DOI PHAN TU' VA PIEU TRI
DiCH TRONG MQT SO UNG THU

Dén nay, FDA da phé chuan nhiéu loai
thudc diéu tri dich dé diéu tri hon 40 loai ung
thu khac nhau. Diéu tri dich 12 loai ung thu
thuong gap gom:

5.1. Piéu tri dich ung thw phéi té bao
khéng nho

Cac diéu tri dich ung thu phdi té bao
khéng nho (non-small cell lung cancer:
NSCLC) tién trién va di can gom: 1) Cac
thuéc @c ché sy sinh mach mau Ia
bevacizumab va ramucirumab; 2) Cac thudc
nhim dich vao dot bién gen KRAS (G12C)
la sotorasib; 3) Cac thuéc nham dich vao dot
bién gai & exon 20 cua gen EGFR Ia
erlotinib, afatinib, gefitinib, osimertinib va
dacomitinib; 4) Cac thudc nham dich vao su
dung hop gen (fusion) ALK la crizotinib,
ceritinib, alectinib, brigatinib va lorlatinib; 5)
Céc thuéc nham dich vao sy dung hop gen
ROS1 la crizotinib, ceritinib, lorlatinib va
entrectinib; 6) Cac thudc nham dich vao dot
bién gen BRAF (V600E) la dabrafenib; 7)
Céc thuéc nhim dich vao sy dung hop gen
RET la selpercatinib va pralsetinib; 8) Cac
thudc nham dich vao su x6a exon 14 cua gen
MET la capmatinib va tepotinib; 9) Cac
thuc nham dich vao su dung hop gen NTRK
14 larotrectinib va entrectinib [1, 2, 3].

5.2. Biéu tri dich ung thw da day

Céc diéu tri dich ung thu da day (stomach
cancer) gom: 1) Céc thuéc nhim dich vao
HER2 la trastuzumab va fam-trastuzumab
deruxtecan; 2) Thudc nhim dich vao VEGF
la ramucirumab; 3) Céc chat tc ché TRK la
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larotrectinib va entrectinib; 4) Mot sb thudc
khédc nhim dich vao protein HER2 hoic
nham vao cac dich khac dang thir nghiém [1,
6, 7].

5.3. Piéu tri dich ung thw dai truc trang

Céc diéu tri dich ung thu dai tryc trang
(colorectal cancer) gom: 1) Cac thubc chdng
yéu t& sinh mach méu VEGF (vascular
endothelial growth factor) gom bevacizumab,
ramucirumab and ziv-aflibercept; 2) Céac
thudc nham dich vao sy thay doi thu thé cua
yéu t6 sinh truong biéu md EGFR (epidermal
growth factor receptor) gom cetuximab va
panitumumab; 3) Thudc nhim dich vao cac
dot bién gen BRAF (ma hoa cho protein B-
Raf) 1a encorafenib; 4) Thuéc uc ché kinase
la regorafenib [1].

5.4. Piéu tri dich ung thw va

Céc thude diéu tri dich ung thu va (breast
cancer) gom: 1) Cac thude diéu tri dich cac
ung thu va c6 HER2 (+) tinh gém céc khang
thé don dong 1a trastuzumab va pertuzumab,
cac chat lien hop khang thé - thubc
(antibody-drug ~ conjugates) la  ado-
trastuzumab emtansine va fam-trastuzumab
deruxtecan, cac chat uc ché kinase gom
lapatinib, neratinib va tucatinib; 2) Céc thudc
didu tri dich cic ung thu va co thu thé
hormon (+) tinh (hormone receptor-positive)
la céc chat tc ché CDK4/6 nhu palbociclib,
ribociclib va abemaciclib; 3) Chat wc ché
mTOR Ia everolimus; 4) Cac thubc diéu tri
dich cac ung thu vi c6 cac dot bién gen
BRCA 4 olaparib va talazoparib; 5) Thuéc
diéu tri dich cac ung thu va c6 ba (-) tinh
(triple-negative) la sacituzumab govitecan [1,
6].

5.5. Piéu tri dich ung thw budng tring

Cac diéu tri dich ung thu budng tring
(ovarian cancer) gom: 1) Chét uc ché hinh
thanh mach 1& bevacizumab; 2) Cac chét wc
ché enzym poly ADP ribose polymerase
(PARP) vén c6 vai tro trong phat trién, diéu
hoa va sira chita DNA (DNA repair) té bao 1a
niraparib, olaparib va rucaparib; 3) Céc chat
trc ché enzym neurotrophic tyrosine receptor
kinase (NTRK) thay ddi do sy dung hop gen
NTRK la entrectinib va larotrectinib [1].

5.6. Piéu tri dich ung thw ndi mac tir
cung

Céc thudc diéu tri dich ung thu ndi mac ti
cung (endometrian cancer) gom: 1) Thudc tc
ché kinase (kinase inhibitor) I lenvatinib, c6
thé sa dung mot minh hoic két hop véi
pembrolizumab; 2) Thubc Gc ché sy sinh
mach mau (angionenesis inhibitors) la
bevacizumab; 3) Céc thudc wc ché protein
mTOR (MTOR inhibitors) Ia everolimus va
temsirolimus [1].

5.7. Piéu tri dich bénh bach cau dong
tuy cap

Piéu tri dich bénh bach cau dong tuy cap
(acute myeloid leukemia: AML) c6 thé bao
gom: 1) Céac chat wc ché FLT3 (FLT3
inhibitors) la midostaurin, gilteritinib, co tac
dung tc ché gen FLT3 bi dot bién, ngin chan
su phét trién caa té bao ung thu; 2) Céc chat
Bic ché enzym isocitrate dehydrogenase (IDH
inhibitors) la ivosidenib va enasidenib gay
bat hoat protein IDH bi d6t bién, lam dung
sy phét trién cia té bao ung thu; 3) Khang
thé don dong gemtuzumab ozogamicin gan
vao protein CD33, mét protein c6 ¢ phan 16n
c4c té bao ung thu mau dong tuy cip, c6 tac
dung tic ché sy phan chia cua té bao ung thu;
4) Chat tc ché protein BCL-2 (BCL-2
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inhibitor) 1a venetoclax c6 tac dung wc ché
protein BCL-2, lam giam thoi gian séng caa
té bao ung thu [1].

5.8. Diéu tri dich bénh bach cau dong
tay man

Céc té bao bénh bach cau dong tuy man
(chronic myeloid leukemia: CML) chira mot
gen bit thuong 12 BCR-ABL, gen nay lam
cho cac té bao ung thu méau dong tuy man
phét trién va sinh s6i mat kiém soat. Protein
BCR-ABL thudc loai tyrosine kinase. Céc
chat wc ché tyrosine kinase (tyrosine kinase
inhibitors: TKIs) nhiam dich vao protein
BCR-ABL, la c4c thudc diéu tri dich tiéu
chuan ddi vai bénh bach cau dong tuy man,
goém: 1) Imatinib; 2) Dasatinib; 3) Nilotinib;
4) Bosutinib; 5) Ponatinib va 6) Asciminib [1].

5.9. Piéu tri dich ung thw hach khong
Hodgkin

Céc thudc diéu tri dich ung thu hach
khong Hodgkin (Non-Hodgkin lymphoma)
bao gém: 1) Chat wc ché proteasome
(proteasome inhibitor) la bortezomib; 2) Chat
trc ché histone deacetylase (HDAC inhibitor)
la belinostat; 3) Cac chat &c ché Bruton's
tyrosine kinase (BTK inhibitors) la ibrutinib
va acalabrutinib; 4) Cac chat tc ché gen
PI3K (PI3K inhibitors) la copanlisib va
duvelisib; 5) Chat wc ché gen EZH2 (EZH2
inhibitor) 1a tazemetostat, va 6) Chat tic ché
su xuat nhan (nuclear export inhibitor) 1a
selinexor [1].

5.10. Piéu tri dich ung thu da hic to

Céc thudc diéu tri dich ung thu da héc t6
(melanoma) bao gém: 1) Céc thudc nhim
dich vao cac té bao c6 cac thay doi ¢ gen
BRAF (BRAF gene changes) la céac thudc tc
ché BRAF nhu vemurafenib, dabrafenib va

10

encorafenib, va cac thuéc tc ché MEK
(MEK inhibitors) nhu trametinib,
cobimetinib va binimetinib, 1a cac thudc
nhim dich vao cac protein BRAF hoic
MEK, ¢0 tac dung thu nho hoac lam cham sy
phét trién cua khdi u; 2) Cac thudc nhim
dich vao cac té bao c6 sy thay doi cua gen C-
KIT (C-KIT gene changes) la imatinib va
nilotinib, wrc ché sy phat trién cua té bao ung
thu [1].

5.11. Piéu tri dich ung thw than

Céac thudc diéu tri dich ung thu than
(kidney cancer) bao gdom: 1) Céc thudc nhim
dich vao sy sinh mach méau khéi u
(angiogenesis) la  sunitinib,  sorafenib,
pazopanib, cabozantinib, lenvatinib, axitinib,
tivozanib, belzutifan va bevacizumab; 2) Cac
thubc nhim dich vao protein mTOR Ia
temsirolimus va everolimus [1].

5.12. Piéu tri dich ung thw biéu mo té
bao gan

Céc thude diéu tri dich ung thu biéu mo té
bao gan (HCC) c6 thé gom: 1) Cac thude tc
ché kinase (kinase inhibitors) la sorafenib,
lenvatinib, regorafenib va cabozantinib, co
tac dung Gc ché mot sé kinase, 1am té bao
ung thu ngimg phét trién va sinh mach mau;
2) Cac khang thé don dong (monoclonal
antibodies) 1a bevacizumab va ramucirumab,
nham dich vao thu thé cia yéu to phat trién
noi mac mach mau (vascular endothelial
growth factor receptor: VEGFR), ngédn chan
su sinh mach méu; 3) Su két hop thude diéu
tri dich v&i cac chat tc ché diém kiém tra
mién dich (immune checkpoint inhibitors:
ICIs) la cac chat nham dich vao protein PD-1
(programmed death 1) nhu pembrolizumab
va nivolumab hoic nhim dich vao khang
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nguyén CTLA-4 lymphocyte T doc cua
nguoi  (human cytotoxic  T-lymphocyte
antigen 4) nhu ipilimumab, lam kha nang
mién dich chong khéi u manh hon so véi
viéc str dung thude diéu tri dich mot minh
[1] 1 9 1
Tom lai, diéu tri dich 1a mot Kiéu diéu tri
ung thu st dung céac thube duoc thiét ké dé
"nhim dich" vao cac gen va protein cu thé
vén gilp té bao ung thu ton tai va phat trién,
cling co thé tac dong dén moi truong mod
hoic dén cac té bao mach mau, it doc hon
ddi véi cac té bao khoe manh. Co ché tac
dong cua diéu trj dich gom: khoa hoic tit cac
tin hiéu gilp té bao ung thu phat trién va
phan chia, lam dirng su sinh mach mau nu6i
té bao ung thu, mang chat doc dén giét té bao
ung thu, kich hoat hé thong mién dich dé giét
té bao ung thu, kich thich su chét té bao theo
chuong trinh va bo déi khdi u véi céac
hormon ma khéi u can dé phat trién. Cac con
duong tin hiéu chinh trong ung thu co thé
géom chu ky té bao, Hippo, Myc, Notch,
NRF2, PI3BK/AKT/mTOR, RTK-Ras/MAPK,
TGFB, P53 va B-catenin/Wnt. Cac thay doi
phan tir trong ung thu co thé gdbm: tin hiéu
thu thé hormon, thu thé tyrosine kinase, con
duong  PISK/AKT/mTOR, Ras/MAPK,
kinase phu thudc cyclin va su bat 6n dinh cua
hé gen. Cac kiéu diéu tri dich gom: cac
khang thé don dong, cac chat wc ché dan
truyén tin hiéu, cac chat diéu bién su biéu
hién gen, cac chat Gc ché sy sinh mach mau
va cac chit cam tng qué trinh chét té bao
theo chuong trinh. Cac diéu tri dich trong
mot s6 ung thu chinh gém: ung thu phdi té
bao khéng nho, ung thu da day, ung thu dai

truc trang, ung thu va, ung thu budng trang,
ung thu ndi mac tir cung, bénh bach cau dong
tay cip, bénh bach cau dong tay man, u
lympho khong Hodgkin, ung thu da hic té,
ung thu than va ung thu biéu mo té bao gan.
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