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ABSTRACT

Objectives: Evaluating the quality of CAR - T cells for CAR - T cell therapy in vitro treats acute
lymphoblastic leukemia.

Research subjects and methods: CAR - T CD19RCD137/pMC and CAR - T CD19RCD137 -
iCasp9 - IL15/pMC cells were cultured to determine sterility. The cell suspension sample product
was tested the endotoxin limit standard. Then, the protein was extracted by SDS page
electrophoresis and western blotting. The albumin standard curve was constructed and E. coli
protein was quantified using a Western Blot analysis system. Evaluating the expression of
E. coli mRNA using real - time PCR.

Results: Endotoxin detection limit: 0.005 - 0.5 EU/ml, endotoxin concentration < 0.045 EU/ml.
CAR - T cells were sterile. Establishing the standard curve with 1 ml of culture fluid containing
352.585 ug of protein. The weight of total protein residue in 1 ml of culture fluid is 1.15 mg,
the total protein content accounts for 3.3%. The proportion of E. coli protein in the culture fluid
sample of CAR - T cells is 0.06 - 0.21%. The culture fluid of CAR T cell samples at 3, 7 and 14
days did not show E. coli.

Conclusion: The results of bacterial culture, quantification of endotoxin and E. coli protein
showed that the CAR - T cell product met the quality standard.
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TOM TAT
Muc tiéu: Nghién ciru tién hanh danh gia chat luo‘ng clua te bao CAR - T in vitro trong ung dung
heu phap té bao CAR - T diéu tri bénh bach cau lympho cap.

Poi twong va phwong phap nghién ciru: Té bao CAR - T CDI9RCD137/pMC va CAR - T
CDI9RCDI137 - jCasp9 - ILlS/pMC duqc nudi céy de xégc dinh tinh v6 trung. Kiém tra san
pham mau dich té bao dat tiéu chuan vé gidi han ndi doc to. Sau d6 tach chiét protein bang k¥
thuat dién di SDS page va westen blotting. Dung du:orng chuan albumin va dinh lugng protein
E. coli bang hé thong phan tich Western Blot. Danh gia biéu hién cia mRNA E. coli biang ki
thuat real - time PCR.

Ket qua: Gidi han phat hién noi doc t6: 0,005 - 0,5 EU/ml, nong d6 noi doc t6 < 0,045 EU/ml.
Té bao CAR - T dam bao v trung. Xay dung du’ong chuan vé6i 1 ml dich nuéi c6 chira 352,585
ug protem Trong luong khdi can protein tong sO trong 1 ml dich nudi la 1,15 mg, lugng protein
tong s6 chiém 3,3 %. Ti 1€ protein E. coli ¢6 trong mau dich nu6i cay té bao CAR - T 1a 0,06
-0,21%. Mau dlCh nudi cay té bao CAR - T tai cac thoi diém ngay 3, 7 va 14 khong biéu hién
E. coli.

Két luén: Két qua ciy khuan, dinh luong nodi doc td endotoxin va protein E. coli cho thdy san
pham té bao CAR - T dap ung chét lugng.

Tir khéa: Té bao CAR - T, doc td endotoxin, protein E. coli.

1. PAT VAN PE

Bénh bach cau cép la tinh trang ting sinh ac tinh
ciia dong lympho hodc tiy, phd bién nhit & tré em
duéi 15 tudi, trong dé bach cdu lympho cip (Acute
Lymphoblastic Leukemia - ALL) chiém dén 75% céc
ca [1], [2]. Hién nay, diéu tri bach cau cép chu yéu la
hoa tri liéu qua 3 giai doan: cam tng, cing ¢ va duy
tri, nham thuyén giam bénh va phuyc hdi chirc ning tiy.
Tuy nhién, hoa tri khong thé chita khoi hoan toan ma
chu yéu gitip dat thuyén giam toan phan dé tién hanh
ghép té bao gdc, song ti 1& thanh cong & nguoi trudng
thanh chi khoang 20% [3]. Do d9, viéc nghién ctru cac
phwong phap diéu tri méi hiéu qua hon 14 rat can thiét.

Mot trong nhimg phuong phép tién tién hién nay Ia liéu
phap mién dich sir dung té bao T mang thu thé khang
nguyén nhan tao (CAR - T), giup nhéan di¢n va ti€u diét
té bao ung thu. Nam 2017, Cuc quan 1y Thuc pham va
Duogc phdm Hoa Ky (FDA) dé phé duyét 2 san pham

*Tac gia lién h¢

CAR - T la Kymriah (Novartis) cho tré em bi ALL va
Yescarta (Kite Pharma) cho lymphoma khong Hodgkin
& nguoi 10n. Phuong phap CAR - T di danh dau budc
tién quan trong trong diéu tri ung thu bang té bao mién
dich. Tuy nhién, tai Viét Nam van chua co nghién cuiu
{rmg dung thyc tién liéu phap nay cho ung thu n6i chung
va ALL n6i riéng. Do d6, nghién ctru nay nham danh gia
chat luong té bao CAR - T in vitro, tao tién dé cho tng
dung diéu trj ALL trong tuong lai.

2. POI TUQNG, PHUONG PHAP NGHIEN CUU
2.1. Vit li€u nghién ctru

Té bao CAR - T CDI9RCDI37/pMC va CAR - T
CDI19RCD137 - iCasp9 - IL15/pMC v6i nong do 106
té bao/mL dugc nudi cay trong moi truong RPMI RPMI
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- 1640, huyét thanh bao thai bo (FBS = fetal bovin
serum) 10%; dung dich Penicillin va Streptomycin 1%;
trypsin - EDTA (Invitrogen GmbH, Karlsruhe, Cong
hoa Lién bang Dtic), 01 SB100X, 02 plasmid (plasmid
CDI19RCD137/pSB va plasmid iCasp9 - IL15/pSB), 02
Minicircle (minicircle CDI9RCDI137/pSB minicircle
iCasp9 - IL15/pSB).

2.2. Phuwong phap nghién ciru
2.2.1. Ky thudt cdy khudn

Dé danh gia tinh vo trung ctia ché phdm té bao CAR - T
truge khi str dung, k¥ thuat cdy khuan duoc thuc hién
nham phat hién sy hién dién ctia vi sinh vat gy bénh
trong dich nudi céy té bao. Cu thé, 10 ml dich nudi céy
té bao CAR - T dugc chia déu va bom vao hai chai cdy
mau chuyén biét: mot chai danh cho vi khuin wa khi va
mot chai cho vi khudn ky khi. Cac mau sau d6 duoc dua
vao hé théng nuoi céy ty dong FX TOP - STACK, két
hop v6i may ciy BACTEC dé theo di su phat trién cua
vi khuan. Phuong phap nay khong chi giup xac dinh do
v0 triing ctia san pham ma con cho phép phan 1ap va dinh
danh cac vi khuan thuong gip trong bénh phim mau,
tir 46 dam bao dd an toan sinh hoc cua té bao CAR - T
trudce khi itng dung 1am sang.

2.2.2. Kiém tra nji dpc té bang ché phim LAL

Dé xac dinh su hién dién cua nodi doc td (endotoxin) -
thanh phan dc hai tir mang ngoai ctia vi khuan Gram
am c6 thé gy phan ung viém manh, phuong phap st
dung chat thir LAL (Limulus Amebocyte Lysate) duoc
ap dung. Trong quy tr1nh nay, 25 ul mau dich nuéi cay
té bao hodc cac mau can danh gia s& dugc dua vao thé
PTS, mot thiét bi chuyén dung do Charles River (M)
san xuét. Sau d6, cac phan tmg duoc tién hanh va két
qua kiém tra gi¢1 han ndi doc t6 duoc doc va phan tich
bang méay Endosafe® nexgen - PTS™ instrument. K§

thuat nay gitip xac dinh mau c6 chira ndi doc t6 hay
khong mot cach nhanh chong va chinh xac, tir d6 danh
gia dugc muc d6 an toan cua t€ bao CAR - T.

2.2.3. Tach chiét protein

Protein dugc tach chiét tir cin té bao trong dich nudi
bang cach ly tam dich nuéi cdy, loai bo phan ndi phia
trén, sau do rira sach cén trong dung dich PBS lanh.

Dung dich dém RIPA dugc thém vao 6ng eppendorf
chua can, sau do tron déu bang pipet dé pha v cau triic
té bao. Huyén phu té bao sau d6 dwgc u lanh trén da
trong 5 phut, rdi st dung may siéu am (sonicator) dé
lam v& hoan toan mang té bao. Mau dugc kiém tra hiéu
qua ly giai bang kinh hién vi quang hoc. Dich ndi sau ly
tam s& dugc thu va dung dé do nong do protein. Nong
d6 1y tuong dé phan tich Ia tir 3 - 5 pug/pl.

Viéc dinh lugng protein dugc tién hanh theo phuwong
phap Bradford, dwa trén phan tng giita thudc nhudém
Coomassie Brilliant Blue véi protein, tao nén su thay
d6i mau sic co thé do duge & budce song 595 nm. DO
hép thu quang hoc (OD) ti 1§ thuan voi luong protein
trong mau, va gia tri AOD (OD mau tror OD d6i chung
voi HCI) sé duoc dung dé xac dinh nong do dua vao
duong chudn. Puong chuan duoc dung bang cach pha
lodng dung dich albumin thanh cac ndng do tir 0 - 90
pug/ml, két hop véi thude thir Bradford va do OD twong
g, tir 46 suy ra ham luong protein ctia mau phan tich.

Dyng duong chuan albumin: Pha lodng dung dich
albumin thanh cac nong do khac nhau nhu & bang 1.
Do mat d6 quang ¢ budc song 595 nm. Tu do suy ra
ham luong protein ¢ trong mau thi nghiém. Mau dugc
pha loang sao cho mat d§ quang do duoc trong khoang
duong chuan. Tir phwong trinh dudng chuan va mat do
quang ctia mau khao sat, suy ra ham lugng protein ciia
mau la X (ug/ml) c6 trong m (g) nguyén licu.

Biang 1. Dung dwong chuin albumin

- n Péi

Ong nghiém ching 1 2 3 4 5 6 7 8 9
Néng d6 (ug/ml) | 0 10 | 20 | 30 | 4 | 50 | e | 70 | 80 | 90
Dung dich albumin | 10 | 20 | 30 | 4 | s0 | 60 | 70 | 80 | 90

chuan (ul)

Nudc cat (ul) 1000 990 980 970 960 950 940 930 920 910

Thuoc thur Bradford 2 ’ 2 2 ) ) > ) 2 )

(ml)
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Method
[OC protein (Tom) mqa -]
A
Curve type 0e
|Lineas theough Zeto = 04
02 * 2
00= +
Wavelsgth 5% " e 0 0 2 B 0 0 0 N 0 W0 100
Output F’ .l"_ Unit MicroB, v Muctols /i
Curve parameters y = 7 806104 00
Rendusl enor 00405  Conelation costfcmnt (0 58145
Standard Data
Concentration Al
No [MictoG /mi] A Enor [A) Used ]
1 10 0146 0 068 Yes
2 2 0225 0 069 Yes
3 30 0289 0.055 Yes
4 40 0323 00o Yes
5 50 0356 0034 Yes
6 60 0451 amz Yes
7 o 05312 005 Yes
8 80 0612 003 Yes
9 30 0722 0020 Yes
10 100 0770 am Yes
vl

Hinh 1. Pwong chuin albumin

2.2.4. Phdn irng Western Blot dinh luwgng protein E. coli

Phuong phap Western Blot la ky thuat tiéu chuan
nham xdc dinh sy hi¢én dién va dinh luong céac loai
protein cu thé, nhu protein ctia E. coli trong mau. Dau
tién, cac protein dugc phan tach dya trén kich thude
bang phuong phap dién di trén gel polyacrylamide
(SDS - PAGE). Sau do, ching dugc chuyén 1én mang
nitrocellulose hodac PVDF thong qua qua trinh goi la
blotting. Tai day, cac protein myc ti€u duwoc phat higén
bang cac khang thé dac hi¢u va tin hi¢u phat ra tir khang
thé duoc ghi nhén d€ danh gia sy hién dién cta protein
mong muon. Ky thudt nay giap ki€ém tra d¢ tinh khi€t
va muc do biéu hién cua protein trong mau nghién cuu.

Protein da chuyén

minq

Thém

mm

Ab2

lThém

co chat
Thang protein _

Xuét hién tin hiéu trén mang

Hinh 2. Chuyén protein 1én mang (blotting), khéa
mang va phat hién protein muc tiéu
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2.2.5. Ddnh gid biéu hién ciia mRNA E. coli biang ky
thudt real - time PCR

Pé danh gia muc do biéu hién gen cua vi lghuén
E. coli, RNA tong sO dugc tach chiét tr dong t€ bao
Hep2 st dung bo GeneJET RNA Purification Kit
(Thermo Scientific, Hoa Ky). RNA sau d6 duoc chuyén
thanh cDNA nho b tong hop cDNA cua hang Thermo
Fisher Scientific (Massachusetts, Hoa Ky). Ky _thuat
real - time PCR dugc tién hanh véi cac cap moi dac
hiéu: 401F (5° - TGATTGGCAAAATCTGGCCG - 3’)
va6l11IR (5’ - GAAATCGCCCAAATCGCCAT - 3’) do
Invitrogen cung cap, nham xac dinh mtrc d6 bicu hi¢n
cua mRNA E. coli. Viéc su dung real - time PCR giup
phén tich dinh lugng chinh xdc sy bi€u hi¢n gen trong
mau, hd tro danh gia hiéu qua ki€ém soat vi sinh vat
va muc d¢ an toan sinh hoc cua t€¢ bao CAR - T trong
nghién cuu.

2.3. Xir Iy va phén tich s liéu

DU li¢u thu thap dugce tir cac thi nghiém, bao gém két
qué kiém tra ndi doc t6, danh gia tiét tring, dinh luong
protein tong s0, phén tich protein E. coli va bi€u hién
mRNA E. coli, dugc tong hgp va xu 1y theo quy trinh
chuan. Cac ket qua dinh lugng nhu nong do ndi doc
t0, ham lugng protein, mat do quang hoc (OD) dugc
phén tich bang phuong phap thong ké mo ta. Gia tri OD
tr phwong phap Bradford duge sir dung dé xay dyng
duong chuén, tir d6 tinh toan ham lugng protein tong
s0 trong dich nuoi cay t€ bao. Ti 1¢ protein E. coli dugc
xac dinh thong qua phan tich hinh anh dién di Western
Blot va so sanh ti 1¢ tvong ddi gitra mau khao sat va
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mau dbi chimg. Mue d6 biéu hién mRNA E. coli duogc
danh gia bang ky thuét real - time PCR véi cac cip moi
dic hiéu, két qua duoc phan tich dinh tinh qua tin hi¢u
huynh quang theo chu ky khuech dai. Tat ca s6 liéu
duoc gh1 nhan, xtr 1y trén phin mém Microsoft Excel
2016 va duoc trinh bay dudi dang bang, biéu d6 nharn
phuc vu cho viéc phan tich, danh gi4 chat lwong té bao
CAR - T mot cach toan dién.

3. KET QUA NGHIEN CUU

3.1. Kiém tra ndi doc t6 (endotoxin) ciia khoi té bao
CAR-T

Dé danh gia mirc d6 an toan sinh hoc cua khdi té bao
CAR - T, ddc biét 12 kha nang giy phan ing viém do tap
nh1em vi khudn Gram 4m, xét nghlern phat hién ndi dgc
to da duoc thyc hién trén mau dich moi truong nudi cay
té bao CAR - T. Phuong phap st dung la kiém tra giéi
han noi doc t6 bang bo kit Endosafe® nexgen - PTS™,
theo cong ngh¢ LAL vo6i gidi han phat hién tir 0,005
- 0,5 EU/mL Két qua do cho thdy ndng do nodi doc t6
trong mau dich mo6i truong CAR - T 1a < 0,045 EU/ml
Gia tri nay narn dudi nguong nguy co cho phep, chiing
minh rang ché pham t€ bao CAR - T khong bi nhiém
nodi doc t6 dang ké va dat yéu ciu vé do an toan sinh hoc
cho trng dung 1am sang.

3.2. Két qua tinh tiét trung cia khoi té bao CAR - T

Viée kiém tra do tiét triung cua khéi té bao CAR - T
dugc thuc hién bang ky thuat cdy vi sinh ty dong trén
hé thong may BACTEC, v6i muc dich phat hién sy hign
di¢n cua vi khuan hiéu kh1 va ky khi trong mau Mau
bénh pham su dung la dich m6i tru:ong nudi cay te bao
sau qua trinh san xudt CAR - T. M&i mau dugc cay vao
hai chai cdy méau: mot chai danh cho vi khuén i khi va
mot chai danh cho vi khuan ky khi. Sau thoi gian nu6i
cay theo quy trinh ti€u chun, két qua cho thay ca hai
mau déu am tinh voi vi sinh vét. Cy thé, mau 1 (chai
cay mau ai khi) va mau 2 Qchal cay mau ky khi) déu
khong phat hién sy phat trién cua vi khuén. Diéu nay
khang dinh rang khdi té bao CAR - T da dat ti€u chuan
v0 trung, du di€u ki¢n dé sir dung trong cac nghién ctru
tiép theo hodc hudng t6i img dung diéu tri.

3.3. Két qua dinh lwgng protein E. coli

3.3.1. Két qua dinh lwong protein trong mdu thi

nghié¢m

Biéng 2. Xy dung duong chuin protein
trong mau thi nghiém

Khoi
lwong 0
BSA

(ng)

12,5 | 25 50 75 100

OD

595 | 1,146 | 1,608 | 1,936 | 2,194 | 2,562 | 2,708

nm

y=0,0147x + 1,3807

(3]

OD 595 nm
"

0 20 40 60 80 100 120

Khéi lrgng BSA (ng)

Biéu db 1. Duong chuin protein
trong mau thi nghiém

bPé xac dinh ham lugng protein tong sd co trong dich
nuoi cay té bao CAR - T, phuong phap Bradford da
dugc ap dung. Trude tién, mot duong chuan protein
dugc thiét 1ap bang cach st dung dung dich chuan BSA
(Bovine Serum Albumin) véi cac nong do tr 0 dén 100
pg/ml. Mdi ndng do dugc do mat do quang hoc (OD)
tai budc song 595 nm. Két qua do duoc ghi nhén trong
bang 2 va biéu dlen bang dudng cong chuan trong biéu
do6 1, cho thay mdi trong quan tuyén tinh giita nong do
protein va gia tri OD 595 nm.

Tu duong cong chuan, mau dich nuoi céy chira proteln
téng s6 duoc dem do OD véi thé tich 100 pl. Két qua
cho gia tri OD = 1,899, tuong ung voi ham luong
proteln 1a 35,2585 pg. Nhu vay, trong 1 ml dich nuoi
cay s& co tong lugng protein 12 352,585 pe. Khi so sanh
vdi trong luong khoi c@n protein tong sb trong cung the
tich (1,15 mg), co thé tinh dugc ti 1€ protein tong s6
chiém khoang 3,3% khéi lwong. Day 1a mot chi sd quan
trong nham danh g1a mat do protein co trong dich nuoi,

tr d6 phuc vu cho vigc xac dinh hi¢u suét san xuat cling
nhu kiém soat tap nhidm tiém tang trong san pham.

Bang 3. Luong protein tong sb

) o OD 1,899
Do 100 pl dich nudi ¢6 =
chtra protein tong s Khoi 35.2585
lugng (ug) '
=>Véi I ml dichnuoicé | Khdi 152,585
chtra lugng protein tong so | lugng (ug) ’

Duya trén gia tri OD 595 nm = 1,899 tir phép do quang
phd cua 100 pl dich nu6i cay té bao CAR - T, ham lugng
protein tong s6 duoc tinh toan dya trén dudng cong
chuan da dung trudce do, cho két qua la 35,2585 Hg. Suy
ra, trong 1 ml dich nudi s€ chira lugng protein tong s6
14 352,585 pg. Dong thoi, trong lugng khdi can protein
(bao gom protein va cac thanh phan té bao khéc) trong
cting thé tich 1 ml dich nudi dugc xac dinh 1a 1,15 mg.
Tir d6, ti 1¢ protein chiém trong tong kh6i luong can
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duoc tinh 1a 3,3%. Ti 1¢ nay phan anh hi¢u qua cua qua
trinh san xut va nudi cdy té bao CAR - T, dong thoi 12
chi tiéu quan trong dé danh gla mirc d6 tinh sach va tiém
ning tap nhiém protein ngoai lai.

3.3.2. Két qua dinh lwong protein E. coli trong méu
thi nghiém

KN E.ooli
| 1
KT E.coli 1008 E.colilo? KT TTH1OS TTH1OT

Sk S 51 52 51 52 s e

s wlle

A. Hinh danh dién di protem mdu khéng thé
va dich nudi cay té bao CAR - T

100 4
© T
=}
E
e
o S
5
* *
“ 1 L) ] Ll
g ; 3 '
B B \ A
¢« ¢ & @

B. Til¢ protem 6 miu khang thé khdng E. coli
va dich nudi cdy té bao CAR - T

Hinh 3. Két qua dinh lwgng protein E. coli
trong mau thi nghiém

Phan tich thanh phan protein c6 ngudn gdc tir vi khuan
E. coli dugc thyc hién bang ky thuat Western Blot. Mau
dich nu6i cy té bao CAR - T va mau ddi ching (khéng
thé dic hiéu vai protein E. coli) dugc tach protein bang
dién di trén gel SDS - PAGE, sau d6 chuyén 1én mang
nitrocellulose. Céc protein dlch duoc phat hign thong
qua st dung khang thé khang E. coli két hop voi chat
phat tin hi¢u.

Hinh 3 minh hoa két qua phan tich: Phan A 14 anh dién
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di cho thay su hién dién cua céac bang protein trong ca
hai miu, va phan B thé hién biéu do so sanh ti 1€ proteln
E. coli gitta mau CAR - T va mau d01 chung Két qua
cho thay ham luO’ng proteln ¢6 nguodn goc tir E. coli
trong mau dich nuoi cay CAR - T dao dong tr 0,06 -
0,21%. Mirc tap nhiém nay duge danh gia la thap, nim
trong gioi han cho phep doi vai cac san pharn sinh hoc,
phan anh quy trinh san xudt dam bao kiém soat duoc
nguy co nhiém protein ngoai lai.

3.4. Két qua biéu hién mRNA E. coli

-

Musewene (1

Hinh 4. Mirc d biéu hién E. coli
tai cac thoi diém ngay 3, 7, 14

bé danh gia kha nang tap nhiém vi khuan & cp do di
truyén, k¥ thudt real - time PCR duoc ap dung nham
phat hién biéu hién mRNA cua E. coli trong dich nuoi
cay té bao CAR - T tai cac thoi dlem ngay 3, 7 va 14
sau nudi. RNA dugc tach chiét tir mau dich nudi, tong
hop thanh ¢cDNA, sau d6 st dung cip moi dic hiéu dé
khuéch dai trinh tu gen ctia E. coli.

Hinh 4 trinh bay két qua phan tich real - time PCR, cho
thay tai ca 3 thoi diém khao sat, khong phathién tin hi¢u
khuéch dai dic hiéu cho mRNA cua E. coli. Diéu nay
cho thay khong c6 sy biéu hién gen cua vi khuén trong
mau, dong nghia véi viée dich nuoi céy té bao CAR - T
khong bi nhiém E. coli & cap do phan tir. Két qua nay
la minh chimg quan trong cho d9 tinh sach va an toan
sinh hoc ctia san pham trudc khi ng dung trong dicu tri.

4. BAN LUAN

Khéc vé6i té bao T tu nhién chi nhan dién céc khang
nguyén trinh dién qua phuc hop HLA, té bao T mang
thu thé khang nguyén dang cau triic nhan tao (CAR -
T) c6 kha nang nhan dién truc tiép khang nguyén bé
mat té bao ma khong can tnnh dién qua HLA, nho vao
phan ngoai bao cua thu thé CAR. Pic blet V01 céc
thiet ke tién tién nhu CAR da dac hi¢u hodc dong biéu
hién nhiéu CAR, te bao CAR - T c6 thé dong thoi nhan
dién hai hoac nhidu khang nguyén khac nhau. Dlen nay
khong chi giap téng cuong do nhay trong tiéu diét té bao
uma con lam giam kha néng te bao khéiu thoat khoi sur
giam sat mien dich, Mot trong nhimg vi du dién hinh 1a
té bao CAR - T nhim muc tiéu kep CD19 va CD22, da
dugc dua vao thu nghlem 1am sang nhdm nang cao hleu
qua diéu tri bénh ALL [4].
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Ngoai ra, hé théng vector phi virus nhu Sleeping Beauty
(SB) dya trén transposon DNA cling da dugc st dung
dé tao ra té bao CAR - T phuc vu nghién ctru 1am sang.
Méc du SB ¢6 uu diém vé chi ph1 thap va an toan gen
tuong 601 cao, nhung hi¢u qua chuyen gen van con
han che Do do, dé tao duoc lugng té bao CAR - T dat
chuén, can phal kich thich manh bang té bao trinh dién
khang nguyen nhan tao cung Vi cac cytokine dédc hiéu,
kéo dai thoi gian nubi cay in vivo, anh huong phan nao
dén tinh 6n dinh va chi phi san xudt [5].

Trong nghién ctu nay, ching t6i tdp trung danh gia
chat 1uorng san pham té bao CAR - T thong qua céc chi
ti€u vi sinh va sinh héa quan trong trudc khi huong to1
ung dung diéu tri ALL. Cu thé, xét nghiém noi doc to
bang hé théng Endosafe cho thiy nong do ndi doc tb
trong dich nudi cdy CAR - T < 0,045 EU/ml, thap hon
nhiéu so véi ngudng cho phép (0 5 EU/ml) cho thay
san pham khong bi tap nhiém ndi doc té vi khuan Gram
am. Ket qua cdy khuan trén may BACTEC cho thy ca
hai mau (4i khi va ky khi) déu am tinh, chimg minh san
pham dat tiéu chuan vo tring.

Bén canh d6, ham lugng protein téng $6 trong dich nudi
duoc xac dinh 1a 352,585 pg/ml, chiém khoang 3,3%
tong khoi lwong can thu duge. Diéu ndy phan anh quéa
trinh nuoi céy hiéu qua, déng thoi hd tro trong viéc
danh gia thanh phan tap chat va kiém soat chét luong
san pham. Pic blet ket qua Western Blot cho thay ti
1é protein c6 ngudn gde tir E. coli trong mau dao dong
ttr 0,06 - 0,21%, 1a murc rat thap va ndm trong gioi han
chép nhan duge ddi véi cac san phém sinh hoc. Quan
trong hon, phén tich biéu hién mRNA E. coli tai cac thoi
diém ngay 3, 7 va 14 bang ky thuat real - time PCR déu
cho két qua am tinh, chtng t6 khong c6 sy hién dién gen
vi khuédn & cép do phan tir trong dich nuéi cdy.

Nhimng két qua thu dwoc tir nghién ciru nay hoan toan
phtt hop véi cac bao céo trude do vé chat luong sinh
hoc va do 6n dinh cta san phém CAR - T sau nuo6i céy.
Nhiéu nghién ciru ciing ghi nhan rang san pham CAR - T
van duy tri duge dic tinh mién dich va hiéu qua sinh
hoc trong thoi gian ngin sau nudi, mién 1a dam bao
dugc cac diéu kién san xuét vo trung, khong tap nhiém
va tuan tha tiéu chudn GMP [6]. Do d6, nghién ciru
nay khong chi gop phan danh gia thuc nghiém tinh an
toan ctia CAR - T tai phong thi nghiém ma con 1a tién
dé cho cac budc phét trién ing dung 1dm sang tai Viét
Nam trong tuong lai.

5. KET LUAN

Két qua cdy khuan va dinh luong ndi doc td endotoxin,
protein E. coli trén cho thiy san phim té bao CAR - T
dap tng yéu cau nghién ciru vé tinh tinh sach, do tiét
trung va khong chira doc t6.
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