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TOM TAT
Muc tiéu: S&n xudt mRNA mé& hda Sleeping Beauty transposase ttr khuén DNA la plasmid pSB100X.

D6i twong va phwong phap: Nghién ciru khuéeh dai gen biéu hién protein Sleeping Beauty (SB) ftr
khuén DNA la plasmid pSB100X badng phan tng PCR. Sau dé, sén phdm PCR dwoc tinh sach truc tiép
bang bé sinh phédm QIAquick PCR Purification Kit (Qiagen). Phién ma in vitro mRNA béng T7
Polymerase (New England Biolabs) vdi thoi gian téi wu la 2 gio, 6 g|o’ va 15 gio, cung voi Iu’o’ng enzyme
T7 polymerase duoc téi wu héa la 10U, 30U va 100U. Tinh sach sén pham cudi cung va gidi trinh tw
gen sanger tai Macrogen (Seoul, Han Quéc).

Két qua: Thoi gian phién ma in vitro tao mRNA biéu hién protein SB100X trong 2 gio cho luong sén
phém nhiéu hon so véi phdn mg phién ma trong 30 phdt hodc 1 gioy, khéc biét véi p < 0,05. mRNA sau
phan ¢mg phién ma in vitro la mét bang sén pham déc hiéu, phu hop véi kich thudc khoang 1.200 bp.
Lu’o’ng enzyme T7 polymerase t6i wu st dung cho méi phan tng la 30U/1 phan tng. Sau khi tinh sach
san pham phién ma, tién hanh gidi trinh tw singer tai Macrogen (Seoul, Han Quéc) thu duoc mét bang
s&n pham déc hiéu & khodng 1.200 bp va co trinh tw hoan toan chinh xac.

Két luan: San xuét thanh cdng mRNA m4 héa SB transposase Vi trinh tw ding, ¢é do tinh khiét, véi
Itrong enzyme str dung la 30U sau 15 gi¢ phién ma in vitro.

Twr khéa: mRNA, Sleeping Beauty transposase, plasmid pSB100X.
ABSTRACT

Objectives: To produce mRNA Encoding Sleeping Beauty Transposase from the DNA Template
Plasmid pSB100X.

Subjects and methods: The gene encoding the Sleeping Beauty (SB) transposase protein was
amplified from the DNA template plasmid pSB100X using PCR. The PCR product was then directly
purified using the QIAquick PCR Purification Kit (Qiagen). In vitro transcription of mMRNA was performed
using T7 polymerase (New England Biolabs) with optimized incubation times of 2 hours, 6 hours, and
15 hours, and varying enzyme concentrations of 10 U, 30 U, and 100 U to determine optimal
conditions. The final mMRNA product was purified and subjected to Sanger sequencing at Macrogen
(Seoul, South Korea).

Results: In vitro transcription for 2 hours produced a significantly higher yield of mRNA encoding the
SB100X protein compared to reactions conducted for 30 minutes or 1 hour (p < 0.05). The resulting
MRNA appeared as a distinct, specific band corresponding to an approximate size of 1,200 bp. The
optimal amount of T7 polymerase for each transcription reaction was determined to be 30 U. After
purification, the transcribed mRNA was subjected to Sanger sequencing at Macrogen (Seoul, South Korea),
yielding a specific band of approximately 1,200 bp with a sequence that was completely accurate.

Conclusion: mRNA encoding the SB transposase was successfully produced with high purity and
correct sequence, using 30 U of enzyme after 15 hours of in vitro transcription.

Keywords: mRNA, Sleeping Beauty transposase, plasmid pSB100X.

Chiu trach nhiém ndi dung: CA&n Van Mao, Email: canvanmao2011@gmail.com

Ngay nhan bai: 20/2/2025; m&i phan bién khoa hoc: 3/2025; chap nhan dang: 21/5/2025.
1Bénh vién Trung wong Quan déi 108.

2Hoc Vién Quén y.



1. DAT VAN BE

St dung té bao lympho T biéu hién thu thé
khang nhan tao (CAR) nhdm hwéng phan tng
mién dich dén té bao ung thw (goi 1a liéu phap
mién dich t& bao CAR-T). Liéu phap nay da dat
dwoc hiéu qud dang ké& trén nhirtng bénh nhan
mac bénh &c tinh t& bao B khang tri [1]. Trong liéu
phap nay, té bao T phan Iap tr ngwdi bénh va
dwoc bién déi gen dé biéu hién thu thé CAR
khang CD19 nham diéu tri bénh nhan nhi mac
bénh bach cau lympho B cép tinh va u lympho B.

Gan day, cac co quan quan |i tai Hoa Ky, Lién
minh chau Au va Nhat Ban da chap thuan va
thwong mai héa cac liéu phap té bao CAR-T
nhdm vao CD19, thiét 1ap mot cot mde quan trong
trong viéc st dung liéu phap té bao va gen trong
cham soc sirc khde con ngwoi [2]. Cac quy trinh
san xuat té bao CAR-T duwoc thiét k& nham dép
rng nhu cau tang; dong thoi, giam thoi gian san
xuét va chi phi. Trong do, Sleeping Beauty (SB)
transposon la phwong phap bién ddi gen t& bao
lympho T day h&ra hen. T d6, plasmid DNA
thuwdng dwgce st dung lam co chét cho cac phan
&ng chuyé&n nap vao t& bao (st dung virus hodc
hé théng transposon-transposase) [3].

Transposon la cac yéu tb di truyén kép, gdm

mot plasmid mang cau tric can chuyén nap va
mot plasmid mang gen ma héa transposase. Tuy
nhién, viéc tén dw plasmid biéu hién enzyme
transposase trong cac té bao da chuyén nap co
thé gay ra hién twong trao ddi chéo twong dong
khong mong muon, gay bién dbi sinh Ii té bao [4].
Nham han ché hién twong nay, mRNA biéu hién
transposase cé thé dwoc st dung trong cac phan
&ng chuyén nap. Ngoai viéc khéng can phién m3,
khién cho protein dwoc biéu hién nhanh chéng
sau khi chuyén nap, mRNA khéng dwoc dwa vao
nhan té bao. Monjezi va cong sy (2017) da tién
phong ap dung mRNA va minicircle trong chuyén
nap tao té bao CAR-T [5].

Tw thwe tién trén, chang ti thwe hién dé tai
nay nham muc tiéu nghién clru sadn xuidt mRNA
ma héa SB transposase, thay thé cho co chéat
plasmid DNA trong cac phan &ng chuyén nap tao
té bao CAR-T.

2. VAT LIEU VA PHU'ONG PHAP NGHIEN CU'U
2.1. Vat liéu, thiét bi nghién ctru

- Vat liéu: vector pSB100X; cac cdp mdi tong
hop t&» hdng Macrogen (Han Quéc) gbm: cac cap
méi dung khuéch dai gen, sang loc chon dong va
giai trinh ty (bang 1).

Bang 1. Trinh tw cac cdp mdi sir dung trong nghién ctru

TT Tén moi Trinh tw (5’-3’) Muc dich
T7Pro-SB100- Khuéch dai
1 VAOPAN-F CGGAATTAATACGACTCACTATAGG gen SB100
T7Pro-SB100- Khuéch dai va giai
2 VAOPAN-R TGTTGTTAACTTGTTTATTGCAGC trinh tw gen SB100
Giai trinh tw
3 | SB100-seq-F GGGACTAGTACCATGGGAAA gen SB100
ybbW-401-F TGATTGGCAAAATCTGGCCG Khuéch dai gen
5 ybbW-611-R GAAATCGCCCAAATCGCCAT ybbW cua E.coli

- Thiét bi: may chu ki nhiét 96 mau (Eppendorf,
Burc); may soi chup anh gel (Gensnap, Hoa Ky);
bé dién di DNA Horrizontal mini (CBS Scientific,
Hoa Ky); may quang phd NanoDrop 2000
(Thermo Fisher, Hoa Ky); may lac on nhiét
(Eppendorf, Hoa Ky); may li tdm (Eppendorf,
Durc); may vortex (Rotolab, OSI); micropipette cac
loai (Gilson, Phap), Biohit (Phan Lan).

- Héa chét: cac kit tinh sach tryc tiép san phdm
PCR QIAquick, PCR Purification Kit (Qiagen), kit
tinh sach RNA RNeasy Mini Kit (Qiagen). Héa chét
dién di: Agarose, Tris-base, acid acetic, EDTA, High
Ranger 1kb DNA Ladder (Norgen). Enzyme: GoTagq®
DNA Polymerase, SuperScript Il RT/Platinum
Taq Mix, T7 RNA Polymerase, RNase Inhibitor.

2.2. Phwong phap nghién ctru

- Phwong phap khuéch dai gen biéu hién
protein SB100: khuéch dai gen biéu hién protein
SB tr khudn DNA la plasmid pSB100X, vé&i thanh
phan va quy trinh phan tng PCR tuan tha theo
hwéng dan cla nha san xuat Vector pSB100X,
cac cap moi duoc cung cép tr hang Macrogen
(Han Quéc), gbm cac cap mdi dung khuéch dai
gen, sang loc chon dong va giai trinh tw.

- Phuong phép tinh sach tryc tiép san pham
PCR: tinh sach tryc tiép s&n phdm PCR béang bo
sinh phdm QIAquick PCR Purification Kit (Qiagen)
theo quy trinh ca nha san xuét, sau d6 st dung
lam khudn cho phan &ng phién ma in vitro.

- Phuwong phap phién ma in vitro tao mRNA:



phién ma in vitro mRNA bang T7 polymerase
(theo hwéng dan clia nha san xuét - New England
Biolabs) v&i th&i gian thwc hién phan &ng dwoc
t6i wu lan lwot 1a 2 gi®v, 6 gid va 15 gid. Ngoai ra,
lwong enzyme T7 polymerase s dung dwoc ti
wu héa la 10U, 30U va 100U. Céac théng sb thoi
gian U va lwong enzyme s dung cho méi phan
¢ng phién ma dwoc tdi wu va danh gia bang RT-
PCR v&i thanh phan phan t¢ng (bang 2) theo
hwéng dan clia nha san xuét.

Bang 2. Thanh phan phan (rng RT-PCR

Thanh phan phan tng Thé tich
2X Reaction Mix 25 ul
Mbi xudi SB100-seq-F 10 uM 1l
Mbi nguwoc T7Pro-SB100-SV40pAN- 1l
R 10 uM
SuperScript Il RT/Platinum Taq Mix 1l
RNA 5ul
Nudc Dén 25 pl
Bang 3. Trinh tw cac cap moi st dung nghién ctru

Thanh phan phan tng Thé tich
5X Colorless GoTaq Reaction Buffer 5l
MgCI2 25 mM 2ul
dNTPs 10 mM 0,5 ul
GoTag 5 u/ul 0,125 ul
Mbi xuéi T7Pro-SB100-SV40pAN-F 0,5l
10 uM
Mbi nguwoc T7Pro-SB100-SV40pAN- 0.5l
R 10 uM
DNA 5ul
Nuoc DPén 25 yl

- X Ii s6 lieu: bang phan mém SPSS 26.0.
Cac bién sé duwoc thé hién theo trung binh
(mean), d6 léch chuan (SD). S& dung cac kiém
dinh Kruskal-Wallis Test va Mann-Whitney U test
dé danh gia khac biét gitra hai hay nhiéu nhém
doc lap, khong phan phdi chuén. Khac biét cé y
nghta théng ké khi p < 0,05.

3. KET QUA NGHIEN CclU

- Két qua PCR khuéch dai gen ma hoa cho
protein SB100:

Vung gen ma hoéa cho protein SB100 dwgc
khuéch dai bang PCR nhw da trinh & phan
phuwong phap. Két qua cho thdy san phdm PCR
c6 mdt bang sang rd nét, xap xi 1.200 bp, ding
v&i tinh toan |i thuyét. Ngoai ra, khéng quan sat
thdy sa&n phdm phu (Hinh 1). Diéu nay cho thay
san phadm PCR duwoc tinh sach truc tiép trudc khi
dung cho phan tng phién ma in vitro.
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Hinh 1. A: Két qua PCR khuéch dai gen ma hoa
cho protein SB100 (1: S&n phdm gen ma hoa
protein SB100; 2: HighRanger 1 kb DNA Ladder -
Norgen); B: Thang do chuén kich thuéc sén phdm
cla HighRanger 1 kb DNA Ladder - Norgen).

- Két qua phién ma invitro mMRNA SB100:

Hinh 2. A: Két quéa phién ma invitro
MRNA SB100 trong 15 gio (1: mRNA phién ma
invitro SB100; 2: HighRanger 1 kb DNA Ladder -
Norgen); B: Thang do chuén kich thuéc sén phadm
cla HighRanger 1 kb DNA Ladder - Norgen).

Téng hop mRNA théng qua phan (ng phién
ma in vitro v&i enzyme T7 polymerase. Két qua
dién di RNA sau phan rng: sau 2 gi¢ thic hién
phan &ng phién ma in vitro, c6 mét bang san
phdm dac hiéu, phu hop véi kich thwéc theo i
thuyét, xap xi 1.200 bp.



Bang 4. Két qua téi wu thoi gian phién ma in
vitro tao mRNA biéu hién protein SB100X

Lwong RNA/DNA | Théi gian phién méin vitro

(ng/ug) thu dwoc | 0,5 gio® | 1 gio? | 2 gio®

Lan 1 14,4 22,0 31,2

Lan 2 15,1 22,9 31,1

Lan 3 15,0 21,3 30,6

RN
p P13 < 0,05; P2-3< 0,05

Két qua thi nghiém tdi wu thoi gian phién ma
cho thdy phién ma trong 2 gi® cho lwgng san
pham nhiéu hon c6 y nghia théng ké (p < 0,05) so
v&i phan (rng phién ma trong 30 phut hoac 1 gio.
Bang 5. Két qua téi wu lwong enzyme T7
polymerase str dung cho 1 phan rng phién ma
in vitro tao mRNA biéu hién protein SB100X

Lwong Lwong enzyme
RNA/DNA T7 polymerase (ug/pg)
thu dwoc 10U 30U 100U

Lan 1 22,4 31,2 31,2
Lan 2 24,1 32,5 31,4
Lan 3 23,1 31,7 32,5
e b R R

Lwong enzyme T7 polymerase st dung cho
méi phan rng da dwoc t6i wu. K&t qua cho thay
hiéu suat phién ma bao hoa & lwong enzyme la
30U/1 phan trng.

- Két qua kiém tra mRNA phién ma in vitro
SB100 bang RT-PCR:

Hinh 3. Két qua kiém tra mRNA phién ma

in vitro SB100 bdng RT-PCR. (1: sdn phdm

RT-PCR kiém tra mRNA phién ma in vitro SB100;
2: sén phdm RT-PCR am tinh; 3: High Ranger
1 kb DNA Ladder - Norgen).

Sau khi tinh sach san pham phién ma, st dung
san pham lam khudn phan ¢ng RT-PCR véi cap
moéi dac hiéu SB100-seq-F va T7Pro-SB100-
SV40pAN-R. Két qua thu dwoc mot bang san
pham dé&c hiéu, xap xi 1.200 bp.

- Két qua giai trinh tw san pham RT-PCR SB100:

T7Pro~-SB100-SV40pAN-R
SB100-seq-F
SB100

=P GGGACTAGTACCATGGGAAAATCAAAAGAARATCAGCCAAGACCTCAGAARAAGAATTGTA 60
GGGACTAGTACCATGGGAAAATCAAAAGAAATCAGCCAAGACCTCAGAAAARGAATTGTA 60
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T7Pro-SB100-SV4OpAN-R = ——————————————————-
SB100-seqg-F —
SB100

GACCTCCACAAGTCTGGTTCATCCT TGGGAGCAAT TTCCAARCGCCTGGCGGTACCACGT 120
GACCTCCACAAGTCTGGTTCATCCT TGGGAGCAAT TTCCAAACGCCTGGCGGTACCACGT 120

eSS S S S S RS S SRS SRS RS EE SRS SRS RS SRR SRR SRR RS R EEEEEEEE S

T7Pro-SB100-SV40pAN-R ==
SB100-seq-F
SB100

TCATCTGTACAAACAATAGTACGCAAGTATAAACACCATGGGACCACGCAGCCGTCATAC 180
TCATCTGTACARACAATAGTACGCAAGTATARACACCATGGGACCACGCAGCCGTCATAC 180

IR RS RS SRR R S SR R RS RS E R R SRR RS EEEE SRR SRR Rk

T7Pro-SB100-SV40pAN-R
SB100-seqg-F
SB100

=P CGCTCAGGAAGGAGACGCGTTCTGTCTCCTAGAGATGAACGTACT TTGGTGCGAARAGTG 240
CGCTCAGGAAGGAGACGCGTTCTGTCTCCTAGAGATGAACGTACTTTGGTGCGARARGTG 240

tE SRS RS E RS RS E SR RS E LRSS R SRR R LR R SRR R EEE R R EEEEEEEEEEEEE S

T7Pro-SB100-SV40pAN-R
SB100-seq-F
SB100

=—p CAAATCAATCCCAGAACAACAGCAAAGGACCTTGTGAAGATGCTGGAGGAAACAGGTACA 300
CAAATCAATCCCAGAACAACAGCAAAGGACCTTGT GAAGATGCTGGAGGAAACAGGTACA 300

tE S S S S S S S S SRS S SRS SRS RS LS RS RS ER SRR R TR R RS R e



T7Pro-SB100-SV40pAN-R
SBl00-seg-F
SB100

TTPro-sSB1l00-sV40pAN-R
5B100-seg-F
SB100

T?PIO—SBIOO—SVJOPAN—R
SB100-seg-F
SB100

TTPro-SB100-SV40pAN-R
S5B100-seq-F
SB100

T7Pro-SB100-SV40pAN-R
SB100-seq-F
SB100

T7Pro-SBLO0-SV40pAN-R
SB100-seq-F
SB100

T7Pro-SB100-SV40pAN-E
SBl00-seg-F
SB100

T7Pro-SB100-5SV40pAN-R
SBl00-seg-F
SB100

T7Pro-sSB100-5SV40pAN-R
SBl100-seg-F
SB100

T7Pro-SB100-SV40pAN-R
SB100-segq-F
SB100

T7Pro-SB100-SV40pAN-R
SB100-seg-F
SB100

T7Pro-SB100-SV40pAN-R
SB100-seqg-F
SB100

T7Pro-SB100-SV40pAN-R
SB100-seq-F
SB100

T7Pro-SB100-SV40pAN-R
SB100-seg-F
SB100

T7Pro-SB100-SV40pAN-R
SB100-seq-F
SB100
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ARAGTATCTATATCCACAGTAARACGAGTCCTATATCGACATAACCTGARAGGCCACTCA 360
AMAGTATCTATATCCACAGTAAAACGAGTCCTATATCGACATAACCTGARAGGCCACTCA 360

Ak TEEAXETAT XA T T A A AN T A A A AT A A AT T A A A X T A A A A AT A AT TR A AT A A A A A A Ao &

———————————————————————————————————————— CCAGACTACGGTTTGCARCT 420
GCARGGAAGAAGCCACTGCT CCARAACCGACATAAGARAGCCAGACTACGETTTGCARCT 420

GCARGGAAGARGCCACTGCTCCARRACCGACATARGRAAGCCAGACTACGGTTTGCAACT 420
kT

GCACATGGGGACARAGATCGTACTTTTTGGAGRAAATGTCCTCTGGTCTGATGARRCARARR 4830
GCACATGGGGACAAAGATCGTACTTTTTGGAGRAATGTCCTCTGGTCTGATGARACARARA 480
GCACATGGGGACARAGATCGTACTTTTTGGAGRAATGTCCTCTGGTCTGATGARACARAR 480

E2 Tt s 22 s 2 R s R S L 2 R E L R R L R R R ST L 2 RS ST I RS S S SRS S LSS RS ST R R R Y

ATAGAACTGT TTGGCCATAATGACCATCGTTATGT TTGGAGGAAGARGGGGGAGGCTTGC 540
ATAGAACTGT TTGGCCATAATGACCATCGTTATGT TTGGAGGAAGANGGGGGAGGCTTGC 540
ATAGAACTGT TTGGCCATAATGACCATCGTTATGT TTGGAGGAAGARGGGGGAGGCTTGC 540

S A AT R A T A A R A A A AT A AT AT A X AL L TR EL XX LS

AAGCCGAAGARCACCATCCCRAACCGTGAAGCACGEGGGTGGCAGCATCATGTTGTGGGGEE 600
ARAGCCGAAGARCACCATCCCAACCGTGARAGCACGGGGGTGGCAGCATCATGTTGTGGGEG 600
ARGCCGAAGARCACCATCCCAACCGTGRAGCACGGEGEGETGGCAGCATCATGTTGTGGEGEG 600

R A AT T A A L A N A A A T A A L A A A I A AL T A A A LT A AL T AALEL RN E

TGCTTTGCTGCAGGAGGGACTGGTGCACTT CACARARTAGATGGCATCATGGACGCGGTG 660
TGCTTTGCTGCAGGAGGGACTGGTGCACTT CACARARATAGATGGCATCATGGACGCGETS 660

TGCTTTGCTGCAGGAGGEAC TGETGCACTT CACARAATAGATGGCATCAT GGACGCGGTS 660
R e e R T

CAGTATGTGGATATATTGAAGCAACATCTCAAGACATCAGTCAGGAAGTTARAGCTTGGET 720
CAGTATGTGGATATATTGAAGCRACATCTCARGACATCAGTCAGGAAGTTARAGCTTGGT 720
CAGTATGTGGATATATTGAAGCAACATCTCAAGACATCAGTCAGGAAGTTARAGCTTGGT 720

XXX AT A A AT A AT AT A AT A A ATAITA A AT A A AT A A AT AT Ao c oo od

CGCAAATGGGTCTTCCAACACGACRAATGACCCCARGCATACTTCCARAAGT TGTGGCAAAR T80
CGCAAATGGGTCTTCCAACACGACAATGACCCCARGCATACTTCCARAGT TGTGGCARAR T80
CGCARATGGGTCTTCCARCACGACAATGACCCCARAGCATACTTCCAAAGT TGTGGCAAAR T80

I N A A T A A A A T A A X T T T AT XA AT E TS

TGGCT TAAGGACAACAAAGT CAAGG TATTGGAGTGGCCAT CACAAAGCCCTGACC TCAAT 840
TGGCT TAAGGACARAC ————— == === == === = = = o 840

TGGCT TRAGGACARCARAGT CARGGTATTGGAGTGGCCAT CACARAGCCCTGRCCTCAAT 840
e e

CCTATAGAAAATTTGTGGGCAGAACTGARARAGCGTGTGCGAGCAAGGAGGCCTACAAAC 900

CCTATAGAAAATTTGTGGGCAGAAC TGARAANGCGTGTGCGAGCAAGGAGGCCTACARAC 900

T N I T A A T A A A A A A AT T A AT T AT N

CTGACTCAGTTACACCAGCTCTGTCAGGAGGAATGGGCCAAAATTCACCCAAATTATTGT 260

CTGACTCAGTTACACCAGCTCTGTCAGGAGGAATGGGCCAARATTCACCCARATTATTGT 960

EEE R R RS S EE R R EEE R EEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEREE T

GGGAAGCTTGTGGAAGGCTACCCGAAACGTTTGACCCAAGTTARACAATT TARAGGCAAT 1020

GGGAAGCTTGTGGARAGGCTACCCGAAACGTTTGACCCAAGTTARACAATTTARAGGCAAT 1020

EE R R R R R R R R R

GCTACCARATACTAGGGGCCCTAACCGCGGGGATCCAGACATGATAAGATACATTGATGA 1080

GCTACCAAATACTAGGGGCCCTAACCGCGGGGATCCAGACATGATAAGATACATTGATGA 1080

RS S E S SR EE RS R SRR R E R R RS R E T TR R e R o e e

GTTTGGACAAACCACAACTAGAATGCAGTGARAAARATGCTTTAT TTGTGAAATTTGTGA 1140

GTTTGGACAAACCACAACTAGAATGCAGTGARRAAAATGCTTTATTTGTGARATTTGTGA 1140

R R S R R R R R R R

TGCTATTGCT TTATT TGTAACCATTATAAGCTGCAATAAACAAGT TAACAACA 1193
————————————————————————————————————————————————————— 1193
TGCTATTGCT TTATT TGTAACCATTATAAGCTGCAATAAACAAGT TAACAACA 1193

S S S S S S S S S EE R SRS E RS EE RS E R R E R TR T R

Hinh 4. Két qua giai trinh tw sén phdm RT-PCR SB100.



Sau khi tinh sach tryc tiép, tién hanh giai trinh
ty san phdm PCR tai Macrogen (Seoul, Han
Qubc), két qua giai trinh tw thdy mRNA thu dwoc
c6 trinh ty hoan toan chinh xac (Hinh 4).

4. BAN LUAN
Qua trinh chuyén vj gen & SB lién quan dén co

ché cét va chén, trong d6, yéu té “transposon”
chuyén vi tlr phan t& DNA nay sang phan t DNA
khac. Sy tich hgp cta transposon vao nhiém sac
thé doéng vai trd nén tang cho sw bén virng cla
cac transgene trong cac té bao va sinh vat
chuyén gen. Nam 2009, Matés va cong sw da mo
td mRNA ma hoéa bién thé hoat dong qua murc
cla SB transposase [6]; nam 2011, Jin Z va cong
sy da dé& cap mRNA SB100 trong mét nghién
ctru, cho réng chang chiu trach nhiém ma héa SB
transposase [7].

Két qua nghién clru thdy ving gen ma héa cho
protein SB100, khuéch dai bang PCR c6 mot
bang sang rd nét, xap xi 1.200 bp (dung v&i tinh
toan |i thuyét) va khéong quan sat thdy san pham
phu. Diéu nay cho thdy sdn phdm PCR duoc tinh
sach tryc tiép trwdc khi dung cho phan (rng phién
ma in vitro. Qué trinh tdng hop MRNA théng qua
phan (ng phién ma in vitro v&i enzyme T7
polymerase. Két qua dién di RNA cé mot bang
san pham dac hiéu, phu hop véi kich thwéc theo
Ii thuyét (xap xi 1.200 bp). Két qua thi nghiém tdi
wu thoi gian phién méa cho thay, phién ma trong 2
gi® cho lwong sa&n phdm nhidu hon cé y nghia so
v&i phan rng phién ma trong 30 phut hoac 1 gio,
khac biét v&i p < 0,05. Hon nira, lwvgng enzyme
T7 polymerase s&r dung cho mdi phan rng ciing
da dwoc téi wu. Két qud nghién ctru thay hiéu
suat phién ma bao hoa & lwgng enzyme la 30U/1
phan (rng. Nhw vay, hiéu suét phién ma in vitro
trong nghién ctru nay khong dat dwgc nhuw cong
bd cia nha san xuit (New England Biolabs,
E2040S). Diéu nay cé thé do ban chat ctia khuén
DNA c¢6 anh huéng dang ké dén hiéu suét phién
ma ngwoc clia enzyme T7 RNA polymerase [8,
9]. Sau khi tinh sach tryc tiép, tién hanh giai trinh
tw s&n phdm PCR tai Macrogen (Seoul, Han
Qubc), két qua giai trinh tw thdy mRNA thu duoc
co trinh tw hoan toan chinh xac

Nhiéu nghién ctru chi ra mRNA c6 thé 1a mét
giai phap thay thé hiéu qua cho DNA, nhu mét
nguén SB transposase nhdm muc tiéu vao cac té
bao va mo co thé. Mac du, RNA c¢o thé trai qua
phién ma nguoc, tiép theo 1a tich hop cDNA,
nhwng rat kho xay ra, khién RNA tré thanh giai
phap thay thé an toan hon cho DNA, nhu moét
nguodn transposase SB cho cac (ng dung liéu
phap gen. Két qua nay ciing twong ddng nghién
ctru ctia Wilber A va cong sy nam 2006 (viéc san
xudt mRNA tao ra trong labo nhw mét ngudn

transposase cho twong lai sau nay) [10].

5. KET LUAN

Nghién clru da san xuét thanh cong mRNA ma
héa SB transposase v&i lwong enzyme siv dung
la 30U, sau 15 gi®& phién ma in vitro. Ché pham
mRNA cudi cung khéng con lwong DNA nhiém
tap va dwoc kiém tra bang RT-PCR va gidi trinh
tw Sanger cho trinh tw ding nhw thiét ké.

TAI LIEU THAM KHAO

1. June C.H, Sadelain M (2018), “Chimeric
antigen receptor therapy”, New England
Journal of Medicine; 379 (1): 64-73.

2. Chavez J.C, Bachmeier C, Kharfan-Dabaja
M.A (2019), “CAR T-cell therapy for B-cell
lymphomas: clinical trial results of available
products”, Therapeutic advances in
hematology; 10: 2040620719841581.

3. Mullard A (2017), “FDA approves first CAR T
therapy”, Nature reviews Drug discovery;16
(10): 669-70.

4. Huang X, Guo H, Kang J, et al (2008),
“Sleeping Beauty transposon-mediated
engineering of human primary T cells for
therapy of CD19+ Ilymphoid malignancies”,
Molecular Therapy; 16 (3): 580-9.

5. Monjezi R, Miskey C, Gogishvili T, et al (2017),
“Enhanced CAR T-cell engineering using non-
viral Sleeping Beauty transposition from
minicircle vectors”, Leukemia; 31 (1): 186-94.

6. Matés L, Chuah M.K, Belay E, et al (2009),
“Molecular evolution of a novel hyperactive
Sleeping Beauty transposase enables robust
stable gene transfer in vertebrates”, Nature
genetics; 41 (6): 753-61.

7. Jin Z, Maiti S, Huls H, et al (2011), “The
hyperactive Sleeping Beauty transposase
SB100X improves the genetic modification of T
cells to express a chimeric antigen receptor”,
Gene therapy;18 (9): 849-56.

8. Yang X, Ma C (2016), “In Vitro Transcription
Assays and Their Application in Drug
Discovery”, Journal of visualized experiments :
JOVE; (115): 54256.

9. Samnuan K, Blakney A.K, McKay P.F, et al
(2021), “Design-of-Experiments In  Vitro
Transcription Yield Optimization of Self-
Amplifying RNA”, bioRxiv: 2021.01.08. 425833.

10. Wilber A, Frandsen J.L, Geurts J.L, et al
(2006), “RNA as a source of transposase for
Sleeping Beauty-mediated gene insertion and
expression in somatic cells and tissues”,
Molecular Therapy; 13 (3): 625-30.



