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té€ dia phuong can téng cudng viéc sang loc dé
phat hién sdm rdi loan lo au. Khuyén khich ngudi
dan tdng cudng tap thé duc, cai thién sirc khoe
minh tét han, dong thGi ndng cao kién thiric va
ky nang Ung phd vé thién tai, bdo lut cho doi
tugng nghién clru.
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DANH GIA KHA NANG BAI TIET TNF-A CUA TE BAO CAR-T
KET HOP VO'I KHANG THE KHANG PD-1 IN VITRO

TOM TAT

Muc tiéu: banh gla kha ndng bai tiét TNF-a cta
t& bao CAR-T két hdp Vvéi khang thé khang PD-1. Doi
tugng va phudng phap: Nghién cltu thuc nghiém
ti€n cru trén 3 dong t€ bao bao gom: 2 dong t€ bao
ung thu CD19(+) (Daudi va Raji) va 1 dong t€ bao
CD19(-) (K562). Ca 3 dong té bao dugc dong nudi cay
vGi 4 nhom PBMC (Perlpheral Blood Mononuclear Cell -
t€ bao dan nhan mau ngoai vi), khang thé khang PD-1
(PD-1 Ab), CAR-T va CAR-T phdi hgp véi khang thé
khang PD-1. Nong do cytoklne TNF-a tai thgi diém 24
gid va 48 gis dugc xac dinh bang bd sinh phdm TNF-a
Human ELISA Kit cua hang Thermo Fisher Scientific.
Két qua: O ca hai thdi dlem 24 g|d va 48 gis, nong
dd TNF-a trong dich nudi cdy cua té bao CAR-T va
CAR-T két hgp véi khang thé khang PD-1 khi nudi cay
vGi cac t€ bao ung thu bach cau Daudi va Raji co
CD19(+) déu cao han c¢d y nghia thdng ké so véi nong
dd TNF-a trong dich nudi cay cla t€ bao trén véi té€
bao PBMC (nhém ching) va t€ bao CD19(-). Tuy
nhién, khong thay cd su khac biét vé cac nong do
cytoklne nay & nhém diéu tri don liéu phap t& bao
CAR-T va két hop t& bao CAR-T véi khang thé khang
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PD-1 (p>0,05). Két luan: Nong do TNF-a tang lén

trong dich nuoi cdy cta t€ bao CAR-T va CAR- T két

hgp véi PD-1 Ab khi nudi cdy vdi cac té€ bao ung thu.

Ddc biét khi nudi vdi té€ bao c6 CD19(+) nong do TNF-

a tang cao han so vai khi nudi cay vdi té€ bao CD19(-).
Tu khéa: CAR-T, PD-1 Ab, TNF-a

SUMMARY

EVALUATION OF TNF-ALPHA SECRETION
CAPACITY OF CAR-T CELLS IN COMBINATION

WITH ANTI-PD-1 ANTIBODIES IN VITRO

Objective: To evaluate the TNF-a secretion
capacity of CAR-T cells in combination with anti-PD-1
antibodies. Materials and methods: We performed
a prospective experimental study on 3 cell lines,
including 2 CD19(+) leukemia cell lines (Daudi and
Raji) and 1 CD19(-) cell line (K562). All 3 cell lines
were co-cultured with 4 groups of PBMC (Peripheral
Blood Mononuclear Cell), anti-PD-1 antibody (PD-1
Ab), CAR-T cells only, and CAR-T cells in combination
with anti-PD-1 antibodies. The TNF-a secretion
capacity at 24 and 48 hours after co-culture was
determined using the TNF-a Human ELISA Kit from
Thermo Fisher Scientific. Results: At both 24 and 48
hours, TNF-a concentrations in the group of CAR-T
cells only and CAR-T cells in combination with anti-PD-
1 antibodies when co-cultured with CD19(+) leukemia
cell lines (Daudi and Raji) were significantly higher
than in the PBMC cells (control group) co-cultured with
CD19(+) leukemia cell lines and the CD19(-) cell line.
However, there was no difference in TNF-a
concentrations between the CAR-T cell only and CAR-T
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cells in combination with anti-PD-1 antibodies (p >
0.05). Conclusion: TNF-a concentrations increased in
culture media of CAR-T cells and CAR-T combined with
PD-1 Ab when co-cultured with cancer cells. Especially
when cultured with CD19(+) «cells, TNF-a
concentrations increased higher than when cultured
with CD19(-) cells.

Keywords: CAR-T, PD-1 Ab, TNF-a
I. DAT VAN DE

Céac té bao lympho T s6 hitu thu thé té bao
ddac hiéu, nhay cam va tuong tac vdi cac tin hiéu
ung thu, qua dé kich thich dap &ng mien dich
khi xac dinh dugc cac khang nguyén ung thu.
Tuy nhién, t& bao T thdng thudng chi c6 thé tan
cdng yéu 6t hodc khdng thé chéng lai t& bao ung
thu da bi bién d6i do: tinh sinh khdng nguyén
nghéo nan, khdng biéu hién ki€u hinh rd rang va
kha nang tuong tac va Uc ché dap ing mién dich
cao clia cac té bao bién d6i [1]. Do vay thu thé
khang nguyén dang khdm (Chimeric Antigen
Receptors, CARs) dd dugc phat trién dé kich
thich va hoat hoa dap 'ng cla t€ bao T chdng lai
té bao ung thu [1], [2]. Ca ché tac dong chinh
clia t& bao CAR-T la do CARs chuyén cac tin hiéu
nhan dang khang nguyén thanh mét thac truyén
tin hiéu tac dong lén cac chlc ndng dap Ung cua
té bao T nhu: tiét cac nhan t6 gdy doc, cac
cytokine tién viém. PD-1, moOt protein trén bé
mat cla té€ bao T, cd vai tro hoat hda t€ bao T
dé chéng lai khdi u [3]. Su hién dién cta PD-1
trén bé mat t€ bao CAR-T dugc cho la gop phan
lam giam chic ndng cla liéu phap CAR-T, dac
biét la trong khéi u ran. Do vay phong téa PD-1
trén t&€ bao CAR-T bang chat (ic ch& hodc khang
thé€ loai trir PD-1 gilip tdng cudng hiéu qua tiéu
diét kh6i u cua t&€ bao CAR-T [4]. Khang thé
khang PD-1 sé kich hoat t€ bao CAR-T gilp tang
cudng hiéu qua, nang cao chiric nang cla té€ bao
CAR-T tlr d6 sé cai thién dugc tién lugng, giam
su xuat hién tac dung phu cling nhu hiéu qua
diéu tri. TE bao CAR-T két hgp vdi khang thé
khang PD-1 d3 dugc s dung réng rai trong cac
mod hinh tién 1dm sang va th{ nghiém lam sang
d€ nang cao hiéu qua cla liéu phap diéu tri ung
thu. Phong téa PD-1 dudc coi la mot hudng mdi
day hira hen dé cai thién chirc ndng cua té bao
CAR-T mang lai hiéu qua diéu tri tot [5]. Trén
thé gigi da co cac nghién clu két hop hai liéu
phap trén bénh ung thu hach va c6 hiéu qua tot
haon so vdi diéu tri don Ié.

Yéu t6 hoai t&r khéi u alpha (TNF-a) la mot
cytokine tién viém dugc san xuat va tiét ra bai
cac t€ bao lympho gay doc té bao khi nhan ra
muc ti€u cua kh6i u, doéng vai tro quan trong
trong liéu phap mien dich diéu tri ung thu. Do
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do, ching t6i tién hanh nghién c(u nay nhdm
danh gia kha nang bai tiét TNF-a cla li€u phap
diéu tri két hgp khang thé don dong Urc ché PD-1
vGi t€ bao CAR-T trén thuc nghiém dé cd co s6
cho viéc phat trién ky thudt nay va ¢ng dung
trong diéu tri trén lam sang.

II. DOl TUQONG VA PHUONG PHAP NGHIEN CU'U
2.1. D6i tugng, vat liéu nghién ciru
2.1.1. Boi tuong nghién ciuu
- Té bao CAR-T CD19+ (san pham cla dé tai

ma s6 KC 10.39/16-20).

- Khang thé don dong Uc ché PD-1 dugc
nhdp khdu tr My duSi tén thuong mai la
Keytruda ham lugng 25mg/ml.

- T& bao Daudi (ATCC CCL-231) dong té& bao
ung thu hach lympho CD19(+) Burkitt (ATCC,
Hoa Ky). Té bao Raji (ATCC CCL-86) la dong té
bao ung thu bach cau lympho B CD19(+). Té
bao K562 (ATCC CCL-243) dong té bao ung thu
bach cau man tinh dong tdy CD19(-).

2.1.2. Nguyén vat liéu nghién cau

- Cac loai moi trudng nubi cdy t€ bao:
TexMACS, RPMI pha véi 10% dung dich FBS
(fetal bovin serum) huyét thanh bao thai bo va
1% khang sinh penicillin, streptomycin.

- Cac loai vat tu tiéu hao cho nubi cay té
bao: Dia va chai nudi cay té bao cac kich thudc
(Chai T75, T25; bia 10cm, 6cm, 6 giéng, 12
giéng, 24 gi€éng). Ong falcon cac kich cd khac
nhau (50ml, 15ml). Dau con, eppendorf, loc vi
khudn 0,45 um (ATCC, Hoa Ky) va mét s6 dung
cu tiéu hao khac.

- Hé théng phong thi nghiém sach dam bao
tiéu chuén phuc vu nudi cdy t& bao, kinh hién vi
soi ngugc, tu am CO2, may ly tam, td mat 4°C, tu
-20°C, t -80°C, binh bao quan chira Nitg long.

- BO kit ELISA dinh lugng nong d6 TNF-a
(Thermo Fisher Scientific).

2.2. Phuaong phap nghién ciru

* Thiét ké nghién ciru: Nghién cliu dugc
ti€n hanh theo phudng phap thuc nghiém, can
thiép, ti€n clru. Nghién clru c6 so sanh vGi nhom
chirng.

Kha ndng bai tiét cytokine cla cac t€ bao
CAR-T phéi hgp v6i khang thé khang PD-1 khi
dong nudi cady vdi t€ bao CD19+ sé dudc tién
hanh trén hai dong t€ bao ung thu CD19+ Ila
Daudi va Raji tai 2 thsi diém 24 gis va 48 gid
bdng phuong phap ELISA. T€ bao CD19(-) dugc
st dung doi chimng la K562 va nhom chirng sir
dung t€ bao PBMC.

- Nghién cltu dugc thiét ké trén 4 nhom:

+ Nhom PBMC (ching) (n=3): 10%/mL té
bao PBMC dugc nubi dong thdi cing 10%/mL té
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bao ung thu (Daudi/Raji/K562).

+ Nhém PD-1 Ab (n=3): 10%/mL té bao ung
thu (Daudi/Raji/K562) dudc nudi dong thdi cling
20pg/mL PD-1 Ab.

+ Nhém CAR-T (n=3): 10%/mL t€é bao CAR-T
dudc nubi dong thai cung 10%/mL t€ bao ung thu
(Daudi/Raji/K562).

+ Nhom CAR-T+PD-1 Ab (n=3): 10%/mL té
bao CAR-T + 20ug/mL PD-1 Ab dudc nudi dong
thoi cing 108/mL t€ bao ung thu (Daudi/Raji/
K562). i

- Sau 24 gid va 48 gid hon hgp té€ bao dugc
thu va téch dich nudi cdy té€ bao dé dinh lugng
néng dd TNF-a bang cac bd sinh phdm TNF-a
Human ELISA Kit clGa hang Thermo Fisher
Scientific.

2.3. Xt ly thong ké. So sanh trung binh
cla cac nhém bang phan tich phuang sai ANOVA
mot chiéu. X&' ly sG liéu nghién c(ru bang phan
mém SPSS 20.0. Sy khac biét cé y nghia thong
ké khi p< 0,05.

Il. KET QUA NGHIEN cUU

3.1. K&t qua so sanh kha nang bai tiét
TNF-a giita 4 nhom nghién citu (PBMC,
CAR-T, PD-1 va CAR-T + PD-1) khi dong
nudi cay vai cac té bao ung thu mau
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(ns: p > 0,05; ****: p < 0,0001)
Sau ca hai thdi diém 24 va 48 gid két qua
cho thady néng do TNF-a trong dich nudi cdy cua
té€ bao CAR-T va CAR-T két hgp vai PD-1 Ab khi

dong nubi cay vdi té€ bao ung thu Daudi CD19+
déu cao haon cd y nghia thong ké (p<0,05) so vGi
nong d0 TNF-a trong dich nu6i cdy cia nhom
chirng t€ bao PBMC.

Nong do TNF-a cla nhém PBMC cao han
nhém PD-1 Ab tuy nhién su khac biét khong co y
nghia thdng ké & ca hai thdi diém. Va ca hai thdi
diém 24 va 48 gi§ thi ndng dd IL-2 cia nhém
CAR-T va CAR-T két hgp véi PD-1 Ab cling khéng
khac biét cd y nghia thong ké (p>0,05).
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Két qua cho thy tai thdi diém 24 va 48 gis
nong d6 TNF-a trong dich nubi cdy cla té bao
CAR-T va CAR-T ké&t hgp véi PD-1 Ab khi ddng
nudi cdy vdi té bao ung thu Raji c6 CD19+ déu
cao haon cd y nghia thong ké (p<0,05) so vdi
nong d6 TNF-a trong dich nu6i cdy cia nhom
chirng t€ bao PBMC.
Ca hai thoi diém 24 va 48 gi6 thi nong dd IL-6
ctia nhom CAR-T va CAR-T két hgp vai PD-1 Ab
khac biét khong co y*ggrfa thong ké (p>0,05).
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Hinh 3.3. So sanh kha nang bai tiét
TNF-a khi déng nuéi cdy voi TB K562 6 4
nhom sau 24 va 48 gio
(ns: p > 0,05 ****: p < 0,0001)
NOong do TNF-a trong dich nubi cady cla té
bao CAR-T va CAR-T két hgp v8i PD-1 Ab khi
dong nubi cay vdi té€ bao ung thu K562 CD19- tai
ca hai th&i diém déu cao han cd y nghia théng
ké (p<0,05) so vdi nong do TNF-a trong dich
nubi cdy cta nhom chirng PBMC. Khong co su
khac biét cé y nghia thong ké gilra n6ng d6 TNF-
a cta nhém PBMC va nhém PD-1 Ab (p>0,05).
3.2. Két qua so sanh kha nang bai tiét
TNF-a cta té bao CAR-T va CAR-T két hgp
vGi khang thé khang PD-1 véi ba nhém té
bao ung thu bach cau
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NOong do TNF-a trong dich nudi cay cua té
bao CAR-T khi nudi cay vdi cac té bao ung thu
c6 CD19+ (Raji va Daudi) & ca thdi diém 24 va
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48 gid déu cao hon cd y nghia thong ké
(p<0,001) so v@i nong d6 TNF-a trong dich nudi
cdy cla té bao CAR-T khi nubi cdy vdi té bao
CD19- (K562). Nong d6 TNF-a trong dich nuoi
cay cla t€ bao CAR-T khi nudi cay vai cac té bao
ung thu c¢é CD19+ la Raji va Daudi thi khéng co
su' khac biét c6 y nghia thong ké (p>0,05).
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7B CAR-T két hap vdi PD-1 Ab dong nudi cdy vor
7B ung thu bach cdu sau 24 va 48 gio
(ns: p > 0,05: ***: p < 0,001)
NOong do TNF-a trong dich nudi cay cla té
bao CAR-T két hgp véi khang thé khang PD-1 khi
nuoi cdy vdi cac té€ bao ung thu c6 CD19+ (Raji
va Daudi) & ca thdi diém 24 va 48 gié déu cao
hon co y nghia théng ké (p<0,05) so vdi nong
dd TNF-a trong dich nudi cay cla té bao CAR-T
khi nu6i cay véi té€ bao CD19- (K562).

IV. BAN LUAN

T& bao CAR-T co thé tiéu diét khéi u theo
cach phu thudc vao tiép xuc (tiéu diét truc ti€p)
hoac gian ti€ép hon, vi du, théng qua giai phdng
cytokine (vi duy, lién quan dén IFN-y va TNF-a)
hodc bang cach tac dong Ién cac t&€ bao khac
(tiéu diét gian ti€ép) [6]. Khi nhan ra cac khang
nguyén khéi u, t€ bao CAR-T ti€t ra cac cytokine
gay viém, bao gém IFN-y va TNF-q, dé gay ra
hién tugng chét cla t€ bao khdi u, kich thich dai
thuc bao san xuat cytokine. Ngoai ra, cac dai
thuc bao cé thé dugc kich hoat bdi cac cytokine
do t&€ bao CAR-T san xudt, chang han nhu TNF-
a, IL-2, GM-CSF va IFN-y [7]. Mot trong nhitng
nguon chinh cla cac cytokine gay viém la cac té
bao tdy dugc kich hoat trong qua trinh tri liéu
bang t€ bao CAR-T. Sau khi truyén va nhan dang
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té bao dich, cac té bao CAR-T dudc kich hoat va
ti€t ra nhiéu yéu t6 gay viém khac nhau, chang
han nhu’ GM-CSF, c6 thé kich hoat cac t& bao tly
va thic day san xudt va bai tiét nhanh chdéng cac
cytokine gay viém nhu IL-6 va IL-1B gop phan
gdy ddc tinh gy viém [8]. P& diéu hoa cac chiic
nang tac dong tiéu diét t€ bao, t€ bao T chu yéu
st dung hai con dudng chinh: xuat bao cla cac
hat gay doc t€ bao cé chira perforin va
granzyme, va su biéu hién clia cac phéi tr ho
yéu td hoai tir kh6i u gadn mang (TNF), gay ra
hién tugng apoptosis clia t€ bao dich khi gan két
véi thu thé tuong ng cua ching [9]. Trong khi
thiét ké t€ bao CAR-T dua trén viéc dat dugc su
ly gidi khoi u thong qua tuang tac truc ti€p gilta
té bao T va té bao khdi u, thi viéc sdn xudt
cytokine bdng t&€ bao CAR-T dugc kich hoat cd
thé tdng cudng hon nita kha ndng chéng khéi u
cla chang [9].TNF-a la yéu to hoai tir khéi u va
la mot trong nhitng cytokine do6i dao nhat dugc
tiét ra bdi cac té bao CAR-T khi xdm nhap khai u.
TNF-a la chat trung gian chinh cla qua trinh kich
hoat ndi md do té€ bao CAR-T gay ra. Mc do
TNF-a tang cao da dudc bdo cao & nhitng bénh
nhan diéu tri bang liéu phap t€ bao CAR-T, diéu
nay cé lién quan dén doc tinh cua té bao CAR-T
nhu hdi chiing giai phdéng cytokine CRS, hoi
chitng nhiém ddc than kinh lién quan dén té bao
tac dong mién dich ICANS [10]. K&t qua nghién
cliu cla chdng tdi cho thdy & ca hai thdi diém 24
gid va 48 gi¢ nong d6 TNF-a trong dich nubi cay
clia t€ bao CAR-T va CAR-T két hap vdi khang
thé khang PD-1 khi nudi ciy vdi cac té bao ung
thu bach cau Daudi va Raji co CD19(+) déu cao
hon cé y nghia thong ké so vGi t€ bao PBMC
(nhém ching). Két qua nay phu hdp vdi cac bao
cao trudc day vé su tang nong do TNF-a sau liéu
phap t€ bao CAR-T. Dua vao cG ché tac dung
clia liéu phap t& bao CAR-T cd thé thdy diéu nay
la hoan toan phu hgp. Tuy nhién, khong thdy co
su khac biét vé néng do cytokine nay ¢ nhom
diéu tri don liéu phap té bao CAR-T va két hgp
t& bao CAR-T véi khang thé khang PD-1. Diéu
nay cho thdy khi diéu tri két hgp hai liéu phap
kha ndng bai tiét cytokine khong tdng nén nguy
cd xay ra tac dung phu manh han so véi don liéu
phap t€ bao CAR-T la chua thay trong nghién
cltu clia chung t6i.

Két qua nghién clru cla ching toi cling cho
thdy nong do TNF-a trong dich nubi cdy cla té
bao CAR-T két hgp véi khang thé khang PD-1 khi
dong nubi cay vGi cac té€ bao ung thu cd

CD19(+) (Raji va Daudi) & ca thdi diém 24 gid
va 48 giG déu cao hon co6 y nghia théng ké
(p<0,05) so vdi nong d6 TNF-a trong dich nuoi
cdy cua té bao CAR-T khi dong nudi cdy vdi té
bao CD19(-) (K562). Két qua nay phlu hgp véi co
ché tac dung cla liéu phap t€ bao CAR-T CD19
dac hiéu trén t€ bao CD19(+). Két qua nay ggi y
cho thay khi diéu tri két hgp trén t€ bao
CD19(+) c6 su tuang tac kich thich lam téang kha
nang bai ti€t TNF-a clia t€ bao CAR-T.

V. KET LUAN

NO6ng d6 TNF-a tang Ién trong dich nubi cay
cla té bao CAR-T va CAR- T két hgp véi PD-1 Ab
khi nu6i cdy vdi cac té bao ung thu. Dac biét khi
nuodi vGi t€ bao cd CD19(+) ndng d6 TNF-a tang
cao hon so vdi khi nudi cay vai té€ bao CD19(-).
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