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ABSTRACT

Objective: To evaluate the proliferation ability of CAR - T when co - cultured with
CD19+ - expressing cell lines in vitro.

Subjects and methods: Transfering gene into K562 cells using the Transposon - transposase
vector system combined with electroporation. PBMC cells were eparated and analyzed PBMC
by flow cytometry. PBMC were transposed gene using P3 Primary Cells transfection solution, 1
ng SB100X plasmid and 3 ug CD19RCD137/pSB plasmid. Co - culturing CAR - T and CD19+
cells at a ratio of 1:1.

Results: The results showed that on 4 - day culture, both CAR - T CD19RCD137 and CAR -
T iCasp9 - IL15 cells had the ability to proliferate during co - culture with CD19+ cells. The
number of CD19RCD137 CAR - T cells tended to decrease, but the number of 4th CAR - T
generation still increased during co - cultured with K562 without expressing CD19. On 11 - day
culture, there were almost no CDI9RCD137 CAR - T cells and a significant decrease in the
number of iCasp9 - IL15 CAR - T cells.

Conclusion: CAR - T cells have the ability to proliferate strongly during co - culture with
CD19+ cell lines but have no ability to proliferate during co - culture with CD19 - cell lines.
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TOM TAT
Muc tiéu: Panh gia kha ning ting sinh ctia CAR - T khi ddng nudi cdy véi cac dong té bao biéu
hién CD19+ in vitro.

P6i twong va phuwong phap: Chuyén nap gen vao té bao K562 s dung hé véc to
Transposon - transposase két hop v6i xung dién. Tach té bao PBMC va phan tich PBMC bang
flow cytometry. Chuyén nap vao PBMC sir dung dung dich ohuyen nap P3 Primary Cells, 1
pug plasmid SB100X va 3 pg plasmid CD19RCD137/pSB. Bong nudi cay CAR - T va t€ bao
CD19+ theo ti I¢ 1:1.

Két qua: Trong 4 ngay nudi cay, CAR - T CDI9RCD137 va CAR - T 1Casp9 IL15 déu c6
kha ning tang sinh khi dong nubi cay voi cac té bao CDI19+. Tuy nhién, s6 luong CAR - T
CD19RCD137 ¢6 xu huéng giam dan, nhu’ng CAR-T thé h¢ 4 van tang vé sb luong khi nudi
cay voi K562 khong biéu hién CD19. 6] ngay nudi cdy 11, gan nhu khong con té bao CAR - T
CDI19RCD137 va suy giam dang ké luong té bao CAR - T iCasp9 - IL15.

Két luan: Té bao CAR - T ¢6 kha ning ting sinh manh khi dong nuoi cay v6i cac dong té bao

CD19+ nhung khong c6 kha nang ting sinh khi nudi cdy cung cac dong té bao CD19.
Tir khéa: Té bao CAR - T, CD19, CD19RCD137 va iCasp9 - IL15.

1. PAT VAN DPE

Céc thy thé khang nguyén dang lai (CAR) 1a protein
nhén tao dugc tao thanh trr ving bién doi chudi don
ddc hiéu khang nguyen (SCFV) két hop v6i cac mién
truyen tin hi€u ndi bao, gitp t€ bao T nhan di¢n va tiéu
diét cac té bao dich mang khang nguyen ma khong phu
thudc vao phac hgp hoa hop mé chinh (MHC) CAR
dugc biéu hién trén bé mat té bao T, dong vai tro dan
hudng va kich hoat qua trinh dap tng mién dich. Li¢u
phap té bao CAR - T da cho thay hi¢u qua dang ké trong
didu tri cac bénh 1y ac tinh cua h¢ tao huyét [1], [2 ],
ddc bi€t 1a cac bénh 4c tinh té bao B nhu bénh bach cau
lymphoblastlc cap tinh (ALL) trong d6 CAR - T nham
CD19 di giup nhiéu ngudi bénh dat lui bénh hoan toan
[3], [4] Mot thir nghiém gan ddy ghi nhan toi 90%
ngudi bénh ALL tai phat hodc khing didu tri dap tng
hoan toan sau khi sir dung CAR - T khang CD19 [5].

Tuy nhién, viéc tmg dung CAR - T van d6i mat voi
nhitng han ché nhu dgc tinh nghi€ém trong. CAR - T thé
hé hai, c6 ngudn gbc tir scFv FMC63 va SJ25C1, da
duoc ung dung trong nhiéu thu ngh1em lam sang, cho
thay hiéu qua diéu tri tich cyc dbi v6i bénh bach cau té

*Tac gia lién h¢

bao B khang tri hodc tai phat. Thiét ké cau truc cia CAR
dong vai tro quan trong trong hi¢u qua diéu tri. Trong
nghién cuu nay, ching t6i tién hanh danh gia kha nang
tang sinh cua t€ bao CAR - T khi dugc dong nudi cay
voi cac dong te bao biéu hién CD19, nham lam rd moi
lién hé giita biéu hién CAR va hiéu qua chong ung thu.

2.POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ctru

Nghién curu sur dung dong té bao K562, mot dong té bao
huyet hoc ¢6 ngudn goc tir nguoi, duge nudi cay trong
moi truong RPMI 1640 (Biowest) c6 bd sung huyét
thanh bo thai (Fetal Bovine Serum - FBS, Hyclone)
va moi truong chuyén bigt CTS™ OpTmizer™ T Cell

Expanswn (Thermo Fisher Scientific) nham hd tro tbi
uu cho qua trinh tang sinh t€ bao T.

Céc bo kit str dung trong nghién ctru bao gdbm: SF Cell
Line va Cell Line Nucleofector® V (Lonza), cling nhu
bo kit Ingenio® Electroporation Solution (Mirus Bio),
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dugc sir dung cho qua trinh chuyén nap gen vao té bao.
Ngoai ra, mRNA SB (mé hoa enzym Sleeping Beauty
transposase) dugc tong hop in vitro tai Phong Thi
nghiém Ky thuét gen, Trung tim Nghién ctru va Phat
trién Cong ngh¢ Sinh hoc, Truong Dai hoc Béch khoa
Ha Noi, nham phuc vu cho qua trinh chuyén nap gen
két hop voi hé thong Sleeping Beauty.

2.2. Phuong phap nghién ctru
2.2.1. Phuwong phdp chuyén nap gen vao té bao K562

Té bao K562 sau khi thu nhan dugc rira bang dung dich
dém PBS 1X, ly tdm dé loai bo dich ndi, sau do tai
huyen phu trong 100 uL dung dich dém chuyen nap
cung v6i plasmid chira cau triic gen can chuyén. Hon
hop nay duoc chuyén vao cuvette chuyén dung (Lonza
Nucleocuvette™), thuc hién xung dién theo chuong trinh
FF - 120 trén hé thong Amaxa™ 4D - Nucleofector™.,
Ngay sau khi xung dién, bd sung 500 uL moi truorng
RPMI 1640 chira 10% FBS da dugc lam am (37°C), va
hdn hop duge chuyén sang dia 24 giéng chira 1,5 mL
moi trudng tuong tw, nuodi & diéu kién 37°C, 5% CO,
d6 am > 90%. Cac diéu kién chuyén nap bao gom ti 1€
mRNA SB:plasmid lan Iuot 1a 1: :20, 2:20 va 5:20; s0
luong té bao duoc thir nghiém mdi lan 1 10¢ hodc 107
té bao.

2.2.2. Phwong phap tach PBMC

MAu méu ngoai vi tuoi ¢6 chéng déng dugc pha lodng
v6i dung dich PBS 1X (pH 7,2), sau d6 cho vao ong
falcon 15 mLda chtrasdn 3 mL Ficoll - Paque PREMIUM
(ti trong 1,077 g/mL) Luu y tranh lam tron 14n Ficoll
v6i hdon hop méau. Sau ly tim, 16p té bao PBMC (nim
giita 16p plasma va Ficoll) dugc hut ra, rira bang PBS
1X chtra 0,5% BSA, pH 7,2, va ly tm lanh ¢ 160 g
trong 10 phut Té bao sau khi thu nhan duoc tai huyen
phu trong mdi truong CTS Optimizer hoan chinh dé
chuan bi cho cac budc phan tich tiép theo.

2.2.3. Phan tich PBMC thu nhdn dwoc

PBMC sau khi phan lap dugc quan sat dudi kinh hién
vi soi nguoc, danh gia ti I¢ song/chet bang nhudém
xanh Trypan 0,4%. Cac thong s6 nhu tong so te bao
don nhan, ti 1¢ séng va ti 1¢ lymphocyte trong quan the
PBMC dugc xac dinh thong qua phan tich dong chay té
bao (flow cytometry).

2.2.4. Chuyén nap vao PBMC

Sau khi phéan lap, 107 PBMC song dugc rua sach (ly
tam 300 2 10 phut) voi PBS 1X va tai huyén phu trong
5 mL méi truong c6 bd sung hat tir DynabeadsTM CD3/
CD28 (t1 1€ 1:1 gilra s lugng té bao va hat). Sau 60
gio nuoi cay dé kich hoat té bao T, cac hat tr duge
loai bo bang nam cham, va 10¢ te bao dugc thu dé tlen
hanh chuyén nap. Sinh khéi té bao duge tai huyén
phu trong 100 uL dung dich chuyén nap P3 Prlrnary
Cells (Lonza), cung v6i 1 pg plasmid SB100X va 3 pg
plasrnld CD19RCD137/pSB Hon hop nay dugc dua
vao cuvette va chuyén nap bang may 4D Amaxa™

Nucleofector™ su dung chuong trinh EO - 115. Sau
xung dién, té bao duoc nudi trong dia 6 giéng chira 5 mL
moi trudong nudi cay, U 24 gio trude khi danh gla hi¢u
sudt chuyén nap va thyuc hién dong nudi cdy vai té bao
trinh dién khang nguyén nhan tao (aAPC).

2.2.5. Pong nuoi ciy CAR - T va té bao CD19+

Cac té bao dong Daudi, 1D2 hodc K562 dugc chuan bi
o nong do 5x10° té bao/rnL sau d6 chiéu xa bang tia X
-ray ¢ heu 100 Gy dé bét hoat kha nang phén chia. Sau
chiéu xa, t& bao dugc rira hai lan bang PBS 1X, rdi bao
quan dong sau ¢ - 80°C trong moi trudng chua FBS va
10% DMSO véi ndng do 107 té bao/mL. Trudc khi st
dung, té bao duoc rd dong nhanh tai 37°C, rua lai béng
RPMI 1640 va PBS 1X, roi tai huyen phu vé nong do
ban dau. Cac dong té bao dich duoc dong nudi cay voi
CAR - T theo ti 1& 1:1 dé danh gia hoat tinh cta t& bao
CAR - T sau chuyén nap [6].

2.2.6. Xir li va phan tich sé liéu

Dt ligu vé kha nang tang sinh cua té bao CAR - T sau
khi dong nuoi cay vai cac dong té bao biéu hién hodc
khéong biéu hién khang nguyen CD19 dugc thu thap
theo tung moc thoi glan nuoi cay (ngay thtr 4 va ngay
thir 11). S6 lugng té bao séng va chet duoc xéac dinh
thong qua nhudm Trypan Blue va dém bang budng dém
hodc may dém ty dong. Ngoai ra, phan tich dong chay
té bao (ﬂow cytometry) duoc su dung dé danh gia sy
hi¢n di¢n va ti 1€ sOng con cua té bao CAR - T, dong
thoi xac nhén su biéu hién dic hiéu cua cu trac CAR
trén bé mit té bao T.

S liéu dugc xur 1y bang phan mém Microsoft Excel va
GraphPad Prism. Cac bi€u do tang sinh dugc xay dung
nham so sanh sy ‘thay 601 s6 lugng té bao CAR - T giira
cdc nhom nudi cdy voi té bao dich CD19+ (Daudi, 1D2)
va nhom dbi chimg (K562 khong biéu hién CD19). Kha
ndng tang sinh dugc danh gia dua trén so luong tuyét
d6i té bao thu nhan dugc theo thoi gian, dong thoi phén
tich xu hudéng tang/glarn nhim danh gia mbi lién h¢
gitra sy hién dién cia CD19 va mtc d9 tang sinh cta
CAR - TCDI9RCD137 va CAR - T iCasp9 - IL15.

3. KET QUA NGHIEN CUU

3.1. Kha ning ting sinh cia CAR - T khi nudi cly
v6i cac dong té bao CD19+
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Hinh 1. Kha niang tang sinh cia CAR-T
CD19RCD137 va CAR - T iCasp9 - IL15 khi dong
nudi ciy voi cic dong té bao CD19+ va té bao K562

Biéu d 1 thé hién sy thay di s6 lugng té bao CAR - T
CDI19RCD137 (tren) va CAR - T iCasp9 - IL15 (dudi)
sau 4 ngay dong nudi cy véi cac dong té bao Daudi,
1D2 (déu biéu hién CD19) va K562 (khong biéu hién
CD19).

Déi voi CAR - T CDI9RCDI137, s6 lugng té bao ting
dang ké khi ddng nudi cay voi Daudi va 1D2, trong khi
) luong giam nhe khi nuéi véi K562, cho thay su phu
thudc vao khang nguyén CDI19 trong viéc kich thich
tang sinh.

Tuong tu, CAR - T iCasp9 - IL15 cling tang sinh ro rét
khi dong nuéi véi té bao CD19+ (Daudi, 1D2), nhung
murc do ting sinh thdp hon khi nudi v6i K562, cho thdy
thé hé CAR - T nay van c6 kha ning ting sinh nhit dinh
ngay ca khi khong co6 sy hién dién cua CD19.
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Hinh 2. Sy thay déi s6 lwgng té bao CAR - T
9RCD137 va CAR-T 1Casp9 IL15 tir ngay 4 dén
ngay 11 sau khi dong nudi cay v6i cac dong té bao

Daudi, 1D2 va K562
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Bi¢udd 2 théhiénsd luong tébao CAR-T CDI9RCD137
0 cdc nhom sau 4 ngay va 11 ngay nudi cay Két qua cho
thiy sd luong té bao giam manh ¢ tat ca cac nhom, dédc
bi¢t khong con phat hién te bao song & ngay thu 11, bat
ké duge nudi véi dong té bao biéu hién CD19 (Daud1
1D2) hay khong biéu hién CD19 (K562).

Té bao CAR - T iCasp9 - IL15 cling ¢6 xu hudng giam
dang ké vé so lugng tir ngay 4 dén ngay 11. Tuy nhién,
khac voi CAR - T CD19RCD137, mot 1uorng nho CAR
- T iCasp9 - IL15 van dugc phat hién & ngay thtr 11, dic
biét la khi dong nudi voi Daudi va 1D2, cho thay loai
té bao nay ¢6 kha ning séng sot tot hon sau thoi gian
nuoi cay kéo dai.

4. BAN LUAN

Vigce danh gia kha nang tang sinh cta té bao CAR - T
trong cac diéu ki€n nu6i cay in vitro la buge quan trong
nham xac dinh tiém ning phat trién tién 1am sang cua
liéu phap té bao T. Trong nghién ctru ndy, dé mé phong
moi truong dong nuoi cay khong bi anh huong boi sy
nhan 1én cua té bao dich, cac dong té bao Daudi, 1D2
va K562 da duge chiéu xa bang tia X voi lidu 100 Gy
dé bt hoat khd nang phén chia trudc khi tién hanh dong
nudi cdy voi CAR - T. Két quéa cho thay ca hai dong te
bao CAR - T - CDI9RCD137 va 1Casp9 IL15 déu co
kha nang tang sinh khi tiép xuc voi té bao biéu hién
CD19, Diéu nay phi hop v6i nhiéu nghién ciru trude
day, v6n da ghi nhan kha nang nhan dién déc hi¢u CD19
va hoat tinh ti€u di¢t manh mé cia CAR - T d6i vé6i cac
dong té bao B 4c tinh, ca trong mdi truong in vitro va
in vivo [7].

Diém dang cha y y la CAR - TCDI9RCD137 khong tang
sinh khi nu6i véi té bao K562 khong biéu hién CD19 va
thdm chi ¢6 xu hudng giam s6 lugng trong 4 ngay nudi
cay Nguoc lai, CAR - T 1Casp9 IL15 van tang nhe vé
s0 luong khi duge nu6i véi K562, cho thdy uu thé cua
thé hé CAR - T nay. Thiét ké tich hop IL - 15 trong cau
tric CAR c6 thé dong vai tro ho trg ton tai va tang sinh
doc 1ap mot phan voi tin hi¢u tir khang nguyen CD19,

phii hop véi co ché da duge dé xut trong cac nghlen
ctru trude, noi IL - 15 giap duy tri kha nang song va
chuc nang ctia té bao T hiéu qua hon trong moi trudng
trc ché mién dich [8].

Sau 4 ngay dong nudi cdy ban dap, moi truong dugc
thay méi hoan toan ma khong bo sung thém té bao
CD19+, nham danh gi4 khd nang ton tai dai han cta
CAR-T trong diéu kién thleu khang nguyen dlch Két
qua ¢ ngay nudi thtr 11 cho thay gan nhu toan b té bao
CAR - T CDI9RCD137 bién mat, trong khi s6 luorng
CAR - T iCasp9 - IL15 cling glam manh nhung van con
ton tai mot ti 1¢ nho. Dicu nay phan anh nhu cau thiét
yéu ctia CAR - T ddi vé6i khang nguyén CD19 dé duy
tri su ting sinh sinh ly, dong thoi khang dinh rang cac
thiét ké CAR - T co tich hop yéu to ho trg nhu IL - 15
c6 thé cai thién kha nang song sot va hi¢u suét diéu tri
trong moi truong thleu khang nguyen mot dic diém
thuong thdy & cac khdi u thoat mién dich.
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Két qua nghlen clru cung mé rong nhén thirc Ve tam
quan trong cua thoi gian va diéu kién nudi cdy. Sau
11 ngay nudi cay khong c6 CD19, hién tuong kiét sure
va mat kha ning ton tai 1a o rét, nhat 14 & CAR - T
CDI19RCD137. Diéu nay phu hop véi cac bao cao cho
thiy rang thoi gian nudi cdy kéo dai, dac bi€t trong moi
truong th1eu kich thich, lam tang biéu hién cic dau hi¢u
kiét sttc mién dich nhu PD - 1, TIM - 3, va LAG -3,
lam suy giam khé nang tang s1nh va tiéu d1et khdiu cua
CAR - T [9]. Ngoai ra, cac yéu to nhu tinh trang thiéu
oxy (hypoxia), adenosine ngoa1 bao, va céc tin hi¢u
chuyen hoa bat l¢i trong vi moi truong u ciing duoc biét
1a ¢6 thé e ché manh mé hiéu suét ciia CAR - T [10].

Vé mgt img dung, két qua nay cung cép bang chimg 1o
rang rang su hién dién lién tuc cia khang nguyén CD19
1a can thiét cho qua trinh tang sinh va ton tai cua CAR
- T sau khi truyen Diéu nay co y nghia dic biét trong
dleu tri cac khéi u B - cell, noi khang nguyén co the
mat dan sau lidu phap do hién twong “antigen escape”.
Bong thoi, dit liéu nay cling nhan manh tiém ning
ctia viéc thiét ké CAR - T tich hop cac cytokine nhu
IL - 15, hodc két hop cac yéu té dong kich thich nhu
CD28/ICOS nham t6i uvu héa kha nang chong ung thu
va duy tri hiéu Iyc lau dai trong co thé nguoi bénh [11].

Ngoal yéu t6 tang sinh, tinh bén viing Ve chtrc néng
ctia té bao CAR - T trong méi trudng thiéu Vang khang
nguyén ciing la mot khia canh quan trong can duoc
quan tam trong bdi canh 1am sang. Mot trong nhiing
thach thac 16n trong dleu trj bang CAR - T 1 hién tugng
“antigen loss” - mat b1eu hién khiang nguyén dich nhu
CD19 trén bé mat té bao u sau li¢u phap, dan dén tai
phatbénh va that bai diéu tri. Cac nghlen clru gan day da
cho thay rang su mat khang nguyén c6 thé xay ra thong
qua co ché thay déi sphce dot bién hodc chon loc dong
khong mang khang nguyén (escape variants). Trong boi
canh nay, cac thiet k¢ CAR - T co6 kha nang ton tai va
duy tri trang thai sdn sang hoat dong, ngay ca trong giai
doan khong c6 khang nguyén, la can thiét dé tao nén
hiéu (mg “giam sat mién dich” dai han, phong ngrra tai
phat CAR - T iCasp9 - IL15, véi su ho tro tir IL - 15
noi sinh, c6 thé 1a mot dai d1en phu hop cho huong tiép
can nay, boi IL - 15 da duge ching minh la c6 kha nang
h6 tro té bao T nhd trung tim (Tcm) va T nh¢ dang hi¢u
ung (Tem), kéo dai thoi gian song va duy tri chirc nang
mién dich lau dai.
Hon nita, két qua nghlen clru con mé ra trién vong Ve
viée két hop CAR - T v6i cac cong nghe diéu bién mién
dich khac dé vuot qua rao can trong vi moi truong u. Vi
du, viéc chinh sira gen dé giam biéu hién thu thé trc ché
nhu PD - 1 hodc LAG - 3, hay tich hop cac thu thé dong
kich thich nhén tao (synthetlc co - stimulatory receptors)
da duoc dé xuat nham nang cao chiic nang va kha ning
chong chiu cua CAR - T trong méi truong giau tin hi¢u
ue ché. Ngoai ra, cac chién lugc “armor CAR - T”, nhu
b6 sung IL - 18, IL - 12, hodc cac enzyme chuyen hoa
adenosine (nhu ADA) da cho thay hi¢u qua trong viéc
cdi thi¢n tang sinh va doc tinh mién dich trong cac mé
hinh tién 1am sang (DeBenedette va cong su, 2023;

Klysz va cong su, 2022). Day la hudng phat trlen co
tiém ning cao, dic biét d6i voi cac loai ung thu rén hodc
cac ca bénh tai phat khang tri.

Cudi cung, daé huong toi 1'1’ng dung lam sang, cac nghién
clru tién 1am sang can mo rong thém cac danh gia chure
nang nhu kha nang tiét cytokine, kha nang tiéu diét té
bao dich thoi glan thyc (real - time killing), va danh
g1a kiéu hinh mién dich bang flow cytometry da thong
s0. Bén canh do, viéc Xay dung cac mo hinh dong nuoi
cdy 3D hodc sir dung vi ch1p md phdéng vi moi truong
u (tumor - on - chip) s€ gitip m6 phong chinh xac hon
diéu kién in vivo. Day 1a budc quan trong nham chuyen
d01 tur nghlen ctru in vitro don 16p sang cac m6 hinh
tién 1am sang ¢6 do tin cdy cao hon. Pong thoi, nghlen
ctru ciing can mé rong danh gia doc tinh tiém an nhu
hoi chiang gidi phong cytokine (CRS) va doc tinh than
kinh (ICANS), nhirng bién chimg thuong gap trong 1am
sang, dé dam bao an toan trudc khi thir nghiém trén
nguforl Nhing budc di nay s€ giap thu hep khoang cach
gitra nghién clru co ban va ng dyng diu tri, tao diéu
kién d¢ CAR - T t1ep tuc khang dinh vai tro tién phong
trong liéu phap mién dich ca thé hoa.

Tuy nhién, nghién ctru van ton tai mot s6 han ché nhat
dinh. Thur nhat, chi s6 tang sinh dugc danh g1a dya trén
s0 lu:ong té bao song ma chua phan tich sau vé kiéu hinh
mien dich hodc dau hiéu kiét strc cua CAR - T sau nu6i
cay. Thtr hai, hi¢u qua tiéu diét te bao dich chua dugc
do luong tryc tiép qua cac chi sb chirc ning nhu phong
thich IFN -y, TNF - o hay danh gié ti 1€ ti€u diét qua mo
hinh co - culture hogc real - time k1111ng assay. Ngoal
ra, m6 hinh nudi cdy hién tai chwa mé phong dugc cac
yéu tb vi mod kh01 u nhu hypox1a gradient cytokine hay
tac dong ctia té bao trc ché mién dich (Tregs MDSCs)
diéu von c6 thé anh hudng 16n dén hiéu qua thuc té cta
liéu phap.

5. KET LUAN

Tong két lai, nghién cru nay cung cap bang chig thyc
nghiém cho thay CAR - T phu thudc vao sy hién di¢n
cua khang nguyén CD19 dé duy tri sy tang sinh, va cac
th1et ke CAR tichhgpIL-15co the mang lai uu thé sinh
ton nhit dinh trong didu kién thiéu kich thich. Nhing
két qua nay gop phéan quan trong vao qua trinh phat trién
va sang loc CAR - T truge 1am sang, dong thoi mo ra
hudng t1ep can moi trong viée thiét ké cau traic CAR
nham ning cao hi¢u qua diéu tri ung thu huyét hoc va
cai thién d6 bén cua té bao sau truyén.
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