NGHIEN CUU - TRAO HOI

https://doi.org/10.59459/1859-1655/JMM.607

TAO DONG TE BAO K562 DONG BIEU HIEN
CAC THU THE KHANG NGUYEN NHAN TAO
CD137L, CD86, CD64, CD19 VA IL15

CAn Vian Mao'™, Ngd Thu Hang'

TOM TAT

Muc tiéu: Tao dong té bao K562 trinh dién dong thoi cac khang nguyén bém mang (CD137L, CD86, CD64,
CD19 va IL15), gbp phan tao ra nguyén liéu khéi dau cho liéu phap té bao CAR-T hudng dich CD19.

DPoéi twong va phwong phap: Nghién ctu st dung dong té bao K562 va ching E. coli DH10B dé téch
dong gen. Tién hanh “gapless PCR’ téng hop hai doan gen: EF1apromoter-CD137L-T2A-CD86-P2A-CD64-
bGHterminator, kich thudc 2.975 bp; va RPBSApromoter-CD19-T2A-miL15-P2A-puroR-Bglobinterminator,
kich thucc 2.137 bp. Tach dong gen céc cau tric bang bé sinh pham QIAquick® Gel Extraction Kit (Qiagen)
va néi gen muc tiéu vao vector tach dong pJET1.2 véi xtc tac cla enzyme T4 DNA ligase. Xay dung plasmld
pSBbl-Pur-CD19 -CD137-CD86-CD64-miL15 ter té bao E. coli DH10b dé chuyén nap céac céu truc di truyén
bang hé théng Transposon-transposase.

Két qua Xay duwng thanh céng quy trinh t6i wu tao té bao K562 biéu hién céc khang nguyén nhén tao véi
céc diéu kién: chuyen nap 2 uyg mRNA SB100 va 20 ug plasmid pSBbi-Pur-CD19-CD137-CD64-CD86-
miL15 vao 107 té bao K562 bang bé kit chuyén nap SF Cell Line ctia Lonza.

Két luan: Nghién ctru da tao thanh cong dong té bao K562 dong biéu hién céc khang nguyén CD137L,
CD86, CD64, CD19 va IL15 bam mang. Toi wu hbéa cac diéu kién chuyén nap vao té bao K562 trén hé
thong Amaxa 4D-Nucleofector.

Tir khéa: Té bao trinh dién khang nguyén nhan tao, CD19, CD64, CD86, CD137.

ABSTRACT

Objectives: The study aimed to engineer K562 cell line co-expressing membrane-bound antigens
(CD137L, CD86, CD64, CD19, and IL15), contributing to the creation of initial materials for CAR-T cell
therapy targeting CD19.

Subjects and methods: Study use K562 cell line and E. coli DH10B strain were used to clone genes.
The gapless PCR method was used to synthesize two gene fragments: EF1apromoter-CD137L-T2A-
CD86-P2A-CD64-bGHterminator with size 2,975 bp;, and RPBSApromoter-CD19-T2A-mIL15-P2A-puroR-
Bglobinterminator with size 2137bp. QIAquick® Gel Extraction Kit (Qiagen) was used to purify the gens
and the target genes were ligated into the pJET1.2 cloning vector under catalysis of T4 DNA ligase.
Then, the pSBbi-Pur-CD19-CD137-CD86-CD64-miIL15 plasmid was constructed from E. coli DH10b cells
to transform the genetic constructs using the Transposon-transposase system.

Results: The successfully developed an optimized process to create K562 cells co-expressing antigens
with the following conditions: Transfect 2 ug of SB100 mRNA and 20 ug of pSBbi-Pur-CD19-CD137-CD64-
CD86-mlIL15 plasmid into 107 K662 cells using Lonza’s SF Cell Line transfection Kit.

Conclusions: The study successfully engineered the K562 cell line co-expressing membrane-bound
CD137L, CD86, CD64, CD19, and IL15. Optimization of transfection conditions into K562 cells on the
Amaxa 4D-Nucleofector system.
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"Hoc vién Quén y.

1. DAT VAN BE cong liéu phap té bao CAR-T diéu trj ALL ngay ca &

Bénh bach cau nguyén bao lympho cép tinh  nhing ca tai phat. Nguyén tac cla liéu phap CAR-T
(ALL) 1a mét trong nhitng bénh ung thw phé bién  1a nham tao ra té bao T mang cac thu thé nhan tao
nhat & tré em trén thé gici, chiém khodng 75% tat  c6 khad nang nhan biét nhitng khang nguyén dac
ca cac bénh ung thw mau. Gan day, 'ng dung thanh  hiéu trén bé mat t& bao ung thw, tir d6, kich hoat
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kha ndng phan giai té bao ung thw cla té bao T.
Bén canh dé, cac té bao trinh dién khang nguyén
chuyén nghiép (APC) - nhw t& bao tua (DC), té bao
lympho - c6 cac phan nhém da dang véi cac chiac
nang hiéu &ng cu thé. Hai dong chinh ctia DC duoc
c6éng nhan la dong tdy (gdm céac té bao Langerhans
va DC ké) va dong té bao plasma [1]. DC trai qua
qua trinh hoat héa/trwdng thanh tirng bwéc. DC
chwa trwdng thanh rat can duy tri kha ning dung
nap dbi v&i cac khang nguyén tw than va phat trién
kha nang mién dich cha déng [2]. Trong md, DC
dwoc hoat hoa dé dap (rng véi cac tin hiéu vi khuan
(cac phdi t&r thu thé gibng toll) va cac tin hiéu vi
md khac, kich hoat qua trinh di chuyén va biét hda
thanh DC trwdng thanh trinh dién khang nguyén.
Kha nang tao ra cac DC t& cac té bao don nhan
trong mau hoac cac tién chat khac da cho phép cac
nghién clru thir nghiém viéc truyén thu déng cac
DC mang khang nguyén & nguwoi. Do do, tri liéu
mién dich bdng DC c¢é y nghia quan trong déi voi
liéu phap mién dich ung thw va ty mién dich. Tuy
nhién, viéc tao ra DC rat tdn kém va mét nhiéu cong
strc. Qua trinh nudi cay doi héi nhiéu nguén luc, st
dung hén hop cac cytokine va co sy khac biét gitra
nhirng ngwdi hién tang. Ngoai ra, d& cé bao céo vé
cac DC réi loan chirc ndng & bénh nhan ung thw [3].

Nhiéu nghién ctru da chirng minh st dung APC
nhan tao (aAPC) thay cho APC tw nhién sé lam
tang ti 1& thanh cong tao dong té bao lympho nguoi
[4, 5]. Trong nghién clru nay, chung t6i chon dong
té bao K562 1am ngudn, vi cac t& bao khong biéu
hién cac phan t& phirc hop hoa hop va chi yéu, do
do, ngén nglra cac phan (ng déng loai. Mat khac,
cac té bao ciing chira cac phan t& két dinh giup
tang cwédng twong tac té bao T-aAPC. Muc tiéu cla
nghién ctru ndy nham tao ra aAPC tir dong té bao
K562 trinh dién déng thoi cac khang nguyén nhan
tao bam mang, gém CD137L, CD86, CD64, CD19
va IL15; gép phan tao ra nguyén liéu khéi dau cho
liéu phap té bao CAR-T hwéng dich CD19.

2. VAT LIEU, PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru
- Chdng vi sinh vat: st dung chling E. coli

DH10B (Thermo Fisher Scientific, Hoa Ky) dé tach
dong gen.

- Dong t& bao K562 (Manassas, VA): dwoc Bo
mon Sinh li bénh, Hoc vién Quan y chia sé.
2.2. Phwong phap nghién ctru

- Phwong phap tdng hop gen nhan tao: st dung
phwong phap “gapless PCR” tdng hop hai doan
gen: manh 1 clu tric EF1apromoter-CD137L-
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T2A-CD86-P2A-CD64-bGHterminator, kich thwdc
2.975 bp; manh 2 c6 ciu trtc RPBSApromoter-
CD19-T2A-mIL15-P2A-puroR-Bglobinterminator,
kich thwéc 2.137 bp. S&r sung cac promoter:
EF1apromoter cho cac doan gen & manh 1 va
2RPBSA promoter cho cac doan gen & manh 2
(day la cac promoter manh cé kha nang cho phép
biéu hién dwoc déng théi nhiéu gen cung luc).
Thiét k& cac manh gen can téng hop bang phan
mém DNAWorks (v3.2.3), chia thanh cac oligo. Cac
oligo nam lién tiép nhau cé trinh tw ndi tiép nhau,
phu kin toan bd chiéu dai theo ca hai mach.

- Tach dong gen cac cau tric: dau tién, sdn pham
“full length PCR” chira doan gen dwgrc tinh sach trén
gel bang bd sinh phdm QIAquick® Gel Extraction Kit
(Qiagen). Tiép theo, néi gen muc tiéu vao vector
tach dong pJET1.2 v&i xuc tac clia enzyme T4 DNA
ligase (Thermo Fisher). T4t ca cac budc duwoc thuc
hién theo hwéng dan clia nha san xuét.

- Xay dwng plasmid pSBbi-Pur-CD19-CD137-
CD86-CD64-mIL15: véc-to pSBbi-Pur dwoc st
dung dé chuyén nap céc cu trac di truyén béng hé
thdng Transposon-transposase. Gen muc tiéu sau
khi tach dong tiép tuc dwoc khuéch dai bang PCR
véi khudn plasmid cé két qua gidi trinh tw chinh xac
véi trinh tw dich mong muén va s dung cap mbi
duoc thiét k& cé thém trinh tw cét clia enzyme. Sau
do, san pham PCR va vector cung dwoc cét bang
enzyme gi&i han. Sau khi tinh sach, s&n phdm cét
PCR va vector dwoc ndi véi nhau nhd xuc tac cla
enzyme T4 DNA ligase. Sau d6, san pham néi nay
duoc bién nap vao té bao E. coli DH10b. Sang loc
va gidi trinh tw san pham bién nap dé chon dong té
bao E. coli DH10b mang céu tric chinh x&c.

- Phuwong phap nudi cly té bao K562: té bao
K562 (1 mL) bao quan & am 80°C trong FBS (10%
DMSO) dwoc lam dm nhanh & 37°C trong khoang
1 phat. Sau d6, bd sung ttr 20 mL RPMI 1640 (10%
FBS) vao éng té bao, li tam & 200 vong/phut trong
10 phut. Tiép theo, loai bé toan bd dich ndi, hoa tan
can té bao bang moéi trwdng RPMI 1640 (10% FBS,
37°C), chuén ndng d6 té bao 10° té bao/mL. Té bao
duoc nudi trong chai T25 & 37°C, 5% CO,, d6 am >
90%, khong lac, dén khi mat do dat 10° t&é bao/mL
thi tién hanh cy chuyén vé 5x105 té bao/mL.

- Phwong phap chuyén nap gen vao té bao
K562: str dung hé véc-to Transposon-transposase
két hop véi xung dién dwoc str dung la FF-120
(hé théng chuyén nap Amaxa™ 4D-Nucleofector™
ctia Lonza) dé& chuyén nap gen vao té bao K562.
Cac budc tién hanh duoc thwe hién theo huéng
dan clia nha san xuét.
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3. KET QUA NGHIEN CcUrU
3.1. Tao cau trac “Sleeping Beauty” biéu hién
dong th&i CD137L, CD86, CD64, CD19 va IL15
bam mang

- San pham PCR full length va két qua dién di
plasmid pSBbi-Pur sau khi c&t bang hai enzyme
Ncol va Xbal:

- ROO00 by

- OO bp

C

Hinh 1. Sdn phdm PCR full length va két qua dién
di plasmid pSBbi-Pur sau khi c3t bdng hai enzyme
Ncol va Xbal. (A): 1: HighRanger 1 kb DNA
Ladder (Norgen); 2: Sdn phdm PCR full length
ménh 1. (B): 1: Sédn phdm PCR téng hop ménh 2;
2: HighRanger 1 kb DNA Ladder (Norgen). (C):
Két qué dién di plasmid pSBbi-Pur sau khi cét
béang hai enzyme Ncol va Xbal.

Két qua nghién clru cho thay 2 doan gen muc
tiéu dwoc tdng hop dac hiéu véi sadn pham, chira 1
vach sang rd nét voi kich thwdc phu hop (2.975 bp)
ctia PCR full length cu tric 1 (Hinh 1A) va 2.137
bp ctia PCR full length c4u trac 2 (Hinh 1B). Tién
hanh cat plasmid pSBbi-Pur béng 2 enzyme Ncol,
Xbal va dién di trén gel agarose thy kich thwéc hai
manh phu hop véi tinh toan li thuyét (khoang 5.600
bp va khoang 220 bp) (Hinh 1C).

- Két qua PCR sang loc cAu tric 2 bang cép moi
mlL15-F va mll15-R:
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Hinh 2. Két qué PCR sang loc cu tric 2 bdng

cdp mbi mIL15-F va mll15-R.

San phdm bién nap duwoc ciy trai trén moi
trwdng LB dac cé khang sinh Ampicillin ndng do6
100 pg/ml, sang loc so bd bang phwong phap PCR
khuén lac. Két qua sang loc (Hinh 2) cho thay 6
trén 15 dong khuén lac cho két qud dwong tinh.
Tién hanh chon 3 dong khuan lac di nudi cay, sau
do tach va tinh sach plasmid. Plasmid dwoc gti di
gidi trinh ty Sanger.

3.2. T6i wu diéu kién chuyén nap vao té bao
K562 trén hé théng Amaxa 4D-Nucleofector

_ Ti 18 t& bao K562 sbng biéu hién GFP khi
chuyén nap:

40% 37.2%

q 324% 334%
= 0
h 30% 24,6% 2 1% _f_,,ym/—i 29.0%
6 A%
§ W B
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Hinh 3. Ti Ié té bao K562 séng biéu hién GFP
khi chuyén nap béng 3 bo kit SF Cell Line, Cell
Line Nucleofector V, Ingenio Electroporation.

Phan tich két qua sau 1 ngay, 5 ngay, 10 ngay
chuyén nap cho thay, hiéu suat chuyén nap cla bd
kit SF Cell Line luén cao hon (lan lwot la 32,4%;
33,4%va 37,2 %) so v&ibd kit Cell Line Nucleofector
V (1an lwot 1a 24,6%; 23,3% va 20,2%) va so voi
Ingenio Electroporation (lan luvot la 13,4%; 24,1%
va 29,0%).
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Hinh 4. Hinh &nh dai dién té bao K562 sau 24 gi¢’

chuyén nap du6i kinh hién vi loc thudng va kinh

loc huynh quang (dé phong dai 20X). (A): A-1, A-2 la

sty dung kit SF Cell Line; B-1, B-2 la str dung kit Cell

Line Nucleofector V; C-1, C-2 la str dung kit Ingenio

Electroporation. (B): A-1, A-2 la str dung 10° té bao;
B-1, B-2 la sty dung 107 té bao.

Chung t6i str dung bo kit SF Cell Line clia Lonza,
bo kit Cell Line Nucleofector V ctia Lonza va bo kit
Ingenio Electroporation clia Mirus Bio. Ban dau té
bao sau chuyén nap 24 gi®& dwoc kiém tra dinh tinh
bang kinh hién vi, st dung kinh loc huynh quan dé
quan sat biéu hién GFP (Hinh 4A). Lwong mRNA
SB: pSBtet-GP (ug) dwoc khao sat la: 1:20, 2:20,
5:20, lwong té bao K562 st dung & 108 hodc 107 t&
bao. Ban dau té bao sau chuyén nap 24 gi&r dwoc
kiém tra dinh tinh bang kinh hién vi soi nguoc va
s dung kinh loc huynh quang dé& quan sat biéu
hién GFP (Hinh 4B),

- Anh hwéng clia sb t& bao va lwong ciu tric
dén hiéu suét chuyén nap:

A

__40%

= 27,15%

< s (o] oy
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o
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Hinh 5. Anh huéng ctia sé té béo va luong cau tric
dén hiéu suat chuyén nap. (A): phan g §L’P dung
10° té bao; (B): phan tmg strdung 107 té bao.
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Khi st dung ndng d6 10° té bao, 3 ti I& plasmid
gdm 5:20, 2:20 va 1:20 cho hiéu suat chuyén nap
xap xi 35% sau 24 gi®. Tuy nhién, ti 1& t& bao K562
biéu hién GFP & ngay 7 gidm xudng (Ian lwot cac tilé
|3 27,15%, 20,05% va 14,93%). Tt ngay thee 7 dén
ngay 21, ti 1& t& bao K562 biéu hién GFP khong thay
doi dang ké (1an lwot 1a 24,17%, 13,85%, 9,89% &
ngay tht 21 - hinh 5A). Khi st dung néng d6 107 t&
bao, hiéu suét chuyén nap cao hon, sau 24 gi® voi ti
1& 5:20, 2:20 va 1:20 Ian lwot 1a 57,50%, 45,96% va
30,59%. Tt ngay thir 7 dén ngay 21, ti 1& t& bao bidu
hién GFP dwoc gilr twong dbi 6n dinh (dat 49,45%,
45,83%, 26,54% vao ngay thtr 21 - hinh 5B). Sau
do, hiéu suét chuyén nap qua cac ngay nudi cay
duoc danh gia trong 21 ngay bang phwong phap
phan tich té bao theo dong chay (flow cytometry)
cho két qua thé hién & hinh 6.

- Két qua phan tich flow cytometry sau 21 ngay
chuyén nap:
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Hinh 6. Két qua phén tich flow cytometry sau 21
ngay chuyén nap. (A): chuyén nap 10° té bao véi ti
1é mRNA SB va plasmid pSBbi-Pur-CD19-CD137-

CD64-CD86-miL15 la 5:20; (B): chuyén nap 107

té bao vai ti 16 mRNA SB va plasmid pSBbi-Pur-

CD19-CD137-CD64-CD86-mliL15 la 2:20.
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3.3. Tao dong té bao aAPC K562 mang cau tric
di truyén biéu hién dong th&i CD137L, CD86,
CD64, CD19, IL15 bam mang.

Bang 1. Anh hwomg cua néng do puromycin
dén ti lé té bao song sau 3 ngay sang nudi cay

Néng do Té bao Té bao
puromycin K562 me K562 aAPC
0 ng/ml 95% 95%
1 ng/ml 83% 95%
2 ng/ml 47% 93%
4 ng/ml 14% 88%
6 ng/mi 0% 84%
8 ng/mi 0% 79%

Anh hwéng clia khang sinh sang loc (puromycin)
quan sat rd rang & ngay thir 3. Béi voi K562 da
chuyén nap, ndng do puromycm 1va 2 ng/ml khéng
gay anh hwéng dang ké, ti1é séng dat 1an lvot 95%
va 93%. Tuy nhién, t ndng dd 4 ng/ml bat dau
quan sat thay nhiéu té bao chét va nhan, ti & t& bao
sébng dém duwoc lan lwot |4 88%, 84% va 79% dbi
v&indng do 4, 6 va 8 ng/ml.

Téng s6 té bao K562 trong qua trinh nuéi ciy va sang loc

1.4x108
1.2x10%
1.0x10%
8.0x107
6.0x107
4.0x107 4
2.0x107

A

Téng s6 té bao

2

0 T T T T T T T T T 1

0o 1 2 3 4 5 6 7 8 9 10

* * Ngay nubi ciy *

Chuyén nap Sang loc Sang loc

Hinh 7. Téng sé té bao K562
trong qua trinh nuéi cay va sang loc.

Ap dung quy trinh chuyén nap téi wu da xay
dung & trén, chung t6i tién hanh chuyén nap 2 g
mRNA SB100 va 20 pg plasmid pSBbi-Pur-CD19-
CD137-CD64-CD86-mIL15 vao 107 t& bao K562
béng bd kit chuyén nap SF Cell Line cla Lonza.
Trong 3 ngay nudi cay dau tién so lwong té bao lién
tuc tang dan dat 6.107. Sau bd sung puromycin voi
nong dd 6 ng/ml vao méi trwdng nudi cay dé sang
loc t& bao. S6 lwong t& bao bat dau gidm dan con
3.107 t& bao & ngay thir 6, nhung ting dan dén
ngay th 9.

4. BAN LUAN

4.1. Tao cau truc “Sleeping Beauty” biéu hién
dong th&i CD137L, CD86, CD64, CD19 va IL15
bam mang
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Két qua qua trinh tdng hop gen ma héa manh
1 va manh 2 theo phwong phap téng hop gen hai
bwéc “gapless PCR” cho thdy doan gen muc tiéu
duoc tdng hop dac hiéu véi san pham chinh chira
1 vach sang ré nét, phu hgp vdi kich thwéc mong
mudn 2.975 bp (cAu tric 1) va 2.137 bp (c4u trac
2). Tuy nhién, s&n pham full length vin cé san
pham khoéng dac hiéu. Do vay, dem tinh sach san
pham full length trén gel dé thu dwoc san phdm dac
hiéu mong mudn.

Két qua tach dong gen sdn phdm PCR full
length: hai cAu trtc dwoc tinh sach trén gel truwéc
khi ndi v&i vector tach dong pJET1.2 va bién nap
vao té bao kha bién DH10B. Tién hanh sang loc so
bd bang ki thuat PCR khuan lac (colony PCR). Két
qué sang loc manh 1: 5/7 dong khuan lac dwong
tinh co kich thwéc phu hop véi tinh toan li thuyét
(khoang 1.000 bp). Nudi ciy cac dong khuan lac
dwong tinh, sau d6, tién hanh tach va tinh sach
plasmid, gt gidi trinh tw Sanger. Két qua c6 1/5
dong cho két qua hoan toan chinh xac vé&i trinh tw
da thiét ké. Ké&t qua sang loc ciu trac 2: 7/7 dong
khuan lac dwong tinh cé kich thwéc phu hop voi
tinh toan li thuyét (khoang 800 bp). Nudi cay cac
dong khuén lac dwong tinh, sau do, tién hanh tach
va tinh sach plasmid, gt giai trinh tw Sanger. Két
qua giai trinh tw hoan toan chinh xac véi trinh ty
da thiét ké. Cat s&n pham PCR khuéch dai manh 1
bang enzyme Ncol, Xbal va manh 2 bang enzyme
Pmll, Bsiwl. Sau do, dem tinh sach truc tiép san
phdm. Két quad tao ciu tric pSBbi-Pur-CD19-
CD137-CD64-CD86-mlL15 Plasmid va st dung dé
chuyén nap cac cau trac di truyén bang hé théng
Transposon-transposase la pSBbi-Pur. Tién hanh
cat plasmid pSBbi-Pur bang enzyme Ncol va Xbal,
dién di San phdm cét trén gel agarose. Két qua cat
vector pSBbi-pur bang Ncol va Xbal cho thdy san
pham cét c6 kich thwdc hai manh phu hop véi tinh
toan i thuyét (khoang 5.600 bp va 220 bp).

Tién hanh néi manh 1 (ct bang enzyme Ncol
va Xbal) vao plasmid pSBbi-Pur (da cat & trén) va
bién nap vao té bao kha bién DH10B bang phwong
phap séc nhiét. Sang loc cac khuan lac sau bién
nap bang ki thuat PCR khuan lac. Két qua thay cé
7/24 dong khuén lac dwong tinh. Lwa chon 3 dong
khuan lac dwong tinh nudi cdy, sau d6, thwc hién
tach, tinh sach plasmid va gi gidi trinh ty Sanger.
Két qua: plasmid thu dwoc co trinh tw dung véi trinh
tw da thiét ké. Tiép tuc cét Plasmid pSBbi-Pur-M1
tinh sach bang enzyme Pmil va Bsiwl. S&n pham
sau cat 1a plasmid mé& vong c6 kich thwéc khodng
8.500 bp. Ti plasmid da cat mé vong, tién hanh
chén manh 2 ( c&t bang enzyme Pmil va Bsiwl) vao
vi tri c&t. Sau d6, bién nap vao té bao kha bién E.coli
DH10B bang phwong phap séc nhiét. Cay trai san
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pham bién nap trén méi trwdng LB dac cé khang
sinh Ampicillin néng dd 100 pg/ml, sang loc so bd
bang phwong phap PCR khuén lac. Két qua sang
loc thdy 6/15 dong khuan lac dwong tinh. Chon 3
dong khuén lac duong tinh nuéi cay, sau do, tach va
tinh sach plasmid, gti gidi trinh tw Sanger. Két qua:
plasmid thu dwoc co trinh tw hoan toan chinh xac.

4.2. T6i wu diéu kién chuyén nap vao té bao
K562 trén hé thong Amaxa 4D-Nucleofector

Muc dich cua thi nghiém nay la khao sat cac loai
kit khac nhau d@é tim ra loai kit cho hiéu suét chuyén
nap cau truc tot nhat vao hé gen cla t& bao K562.
Trong nghién ctru, ching téi st dung 3 bd kit la SF
Cell Line cua Lonza, Cell Line Nucleofector V cua
Lonza va Ingenio Electroporation clia Mirus Bio. Ban
dau, té bao sau chuyén nap 24 gio dwoc kiém tra
dinh tinh béng kinh hién vi soi nguoc, quan sat biéu
hién GFP bang kinh loc huynh quang (Hinh 4). banh
gia hiéu suat chuyén nap qua cac ngay nudi cay bang
phwong phap phan tich t& bao theo dong chay (flow
cytometry). Sau khi pan tich két qua sau 1, 5, 10 ngay
nuoi céy, chung t6i da Iwa chon bo kit SF Cell Line
dung cho céc thi nghiém chuyén nap tiép theo.

Sau khi lya chon loai dém thich hop cho chuyén
nap, tién hanh téi wu héa lvong plasmid va sb té
bao K562 sir dung cho méi lan chuyén nap. banh
gia hiéu suét chuyen nap qua cac ngay nudi cay
trong 21 ngay bang phuwong phap phan tich té
bao theo dong chay. Tir cac két qua thu dwoc, cac
nghién ctru tiép theo sé str dung ndng d6 107 té bao
K562 cung v&i 2 uyg mRNA SB va 20 pg plasmid
pSBbi-Pur-CD19-CD137-CD64-CD86-mIL15 cho
mdi l&n chuyén nap.

4.3. Tao dong té bao aAPC K562 mang cau triic
di truyén biéu hién dong th&i CD137L, CD86,
CD64, CD19 va IL15 bam mang

Sau khi lwa chon loai dém, lwgng plasmid, lvgng
té bao t6i wu dé chuyén nap cho hiéu suét cao nhét,
chuing t6i tién hanh téi wu néng dé khang sinh dung
cho qua trinh sang loc t& bao K562 trinh dién cac
khang nguyén mong muén. Bd sung Puromycin
(mot khang sinh c6 kha nang gay doc té bao dong
vat) vao cac giéng té bao K562 chwa duwoc chuyén
nap va nhirng té bao K562 da chuyén nap mRNA
SB100 va plasmid pSBbi-Pur-CD19-CD137-CD64-
CD86-mlL15 (sau 3 ngay nubi cay) theo ndng dd
tang dan tr 1-8 ng/ml. Do plasmid pSBbi-Pur-
CD19-CD137-CD64-CD86-mIL15 mang gen pac
ma hda cho protein Puromycin N-acetyltransferase
(Hinh 2), té bao dwoc chuyén nap thanh cong sé cé
kha nang khang khang sinh puromycin. Trong khi
do, nhirng té bao khéng chuyén nap khéng cé kha
nang chuyén héa puromycin, dan dén tich tu doc té
va chét té bao.
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T cac két qua danh gia ti 1& sdng chét té bao,
chuing t6i da xay dwng thanh cong quy trinh tao té
bao K562 trinh dién cac khang nguyén nhan tao
mong mudn v&i cac diéu kién da tdi wu nhw sau:
chuyén nap 2 ug mRNA SB100 va 20 ug plasmid
pSBbi-Pur-CD19-CD137-CD64-CD86-mIL15 vao
107 t& bao K562 bang bo kit chuyén nap SF Cell
Line ctia Lonza. Két qua nay cho thay té bao K562
da chuyén nap c6 kha nang khang puromycin. Do
do, bwdc dau coé thé khang dinh da chuyén nap
thanh coéng céu tric mong muébn vao thé gen cua
té bao K562 [6]. Té bao sau chuyén nap sé dwoc
cay chuyén va tién hanh tach dong bang phuwong
phap pha lodng gi¢i han hodc sir dung moi trwong
chon loc ban dac.

5. KET LUAN

Nghién clru da tbng hop thanh céng céu tric
“Sleeping Beauty” biéu hién déng thdi CD137L,
CD86, CD64, CD19 va IL15 bam mang. Téi wu héa
cac diéu kién chuyén nap vao té bao K562 trén hé
thdng Amaxa 4D-Nucleofector: str dung 2 ug mRNA
SB (ma hoéa SB transposase); 20 ug plasmid vao té
bao K562 trén hé théng Amaxa 4D-Nucleofector;
107 t& bao K562/14n chuyén nap va bo kit st dung
la SF Cell Line (Lonza). Tao thanh céng t& bao
trinh dién khang nguyén nhan tao K562 mang céu
trac di truyén da hoa nhap vao thé gen cla té bao.
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