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TOM TAT

Interleukin 12 mot nhém cac cytokine duge tim thdy dau tién trong cac té& bao bach ciu, dong vai tro didu
hoa dap tng mién dich. Trong d6, interleukin 7 (IL7) 1a mot cytokine co vai trd chinh trong su ting trudng clia
cac dong té bao B va T, ddy la nhiing dong té bao co chirc ning quan trong trong hé mién dich ciia con ngudi.
Trong nghién ciru nay, ching t6i tién hanh téng hop nhan tao gen IL7 v&i ma di truyén dugc t6i wu hoa biéu
hién trong dong t& bao thubc 14 BY-2. Chung t6i st dung vector pK7WG2D.1/cal dé tao ciu truc
pK7WG2D.1/cal/IL7. Céu trac nay dugc st dung dé chuyén gen IL7 vao cac dong té bao thude 1a BY-2. Gen
dich trong cic dong té bao BY-2 dugc danh gia bang k¥ thuat PCR va protein tai t6 hop dwoc xac dinh bing lai
mién dich Western blot. Két qua cho thiy, di tao dugc cac dong té bao BY-2 sinh trudong 6n dinh trong méi
truong 1ong sau 5 1in cdy chuyén voi khoang cach mdi lan cdy chuyén 1a 2 tudn. Cac dong BY-2 chuyén gen
sinh trudng 6n dinh va biéu hién protein tai t& hop IL7 co kich thudc khoang 23 kDa. Pay 14 két qua méi &
Viét Nam va trén thé gibi, IL7 dugce biéu hién trong dong té bao thude 14 BY-2. Két qua nay mang lai tiém

nang I16n cho nghién ctru va san xudt protein /L7 tai t6 hop phuc vu trong y hoc.

Tir khéa: BY-2, cytokine, interleukin-7, protein tdi 6 hop, té bdo thuéc la.

MG PAU

Interleukin-7 gdm mot chudi glycoprotein xodn
40, 1a mot cytokine cd vai trd quan trong trong su
tang truong cua cac dong té bao B va T, la _nhiing
dong té bao co vai tro quan trong trong hé mién dich
cua nguoi. O nguoi, gene IL7 c6 kich thude 33kb,
gom 6 exon va 5 intron nim trén nhiém sac the so 8,
& vi tri 8q21.13, chi yéu duoc san xuét boi tuyén v,
té bao tiy, t& bao nguyén bao soi ludi. Chirc ning
chu yéu cta IL7 1a hd trg cho sy ting truong va
chéng lai cac yéu t6 pha hiy té bao lympho B va
lympho T, dong thoi ting cuong hé théng cac té bao
T doc té bao, kich thich su hoat dong cua bach clu
don nhan mau ngoai vi. Trong y hoc, /L7 dugc ing
dung nhiéu trong diéu tri bénh nhu bénh bach ciu
lympho c?ip tinh, bénh cam A, mot sb bénh ty mién,
ung thu dai tryc trang (CRC), viém gan B v.v..
Chinh vi vay, hién nay nhu cau st dung /L7 trong y
hoc rat 16n nhung nguon cung con han ché, hién mai
chi c6 ngudn san xuét JL7 tai to hop tir vi khuan
E.Coli, nhung con nhidu han ché nhu ham luong
protein tai t6 hop thu nhan chua cao, qua trinh thu

nhan va tinh sach kho thyc hién. Mot trong nhing
huong nghién cru méi phuc vu san xuét protein tai
t6 hop hién nay la nghién ctu chuyen gen ma hoa
protein vao té bao thuc vat, do té bao thuc vat co uu
diém nuoi cdy dé& dang, moi truong nudi cdy don
gian, ré tién, d& dang san xuét mot lugng sinh khéi
16n trong khoang thoi gian ngan va quan trong hon
cala te bao thuc vat nudi cay invitro khong mang
c4c mam bénh cho ngudi.

Trong d6, dong t& bao thudc 1a BY-2 hién nay
dang duoc sir dung dé san xudt mot sé loai protein
tai t hop nhu: erythropoietin ctia nguoi (Matsumoto
et al., 1993; 1995), doan khang thé biscFv (Fischer
et al, 1999), khang thé don dong khang khéng
nguyén bé mit cua virus viém gan B (Yano et al
2004) hGM-CSF (James et al., 2000) v.v... do c6 rat
nhidu vu diém nhu d6 ddng déu cao, cé toc do sinh
truong nhanh, 1én dén 80-100 1dn sau mot tudn nudi
cdy, c6 ham lugng rat thip nicotine so véi cay thude
la hoang dai (Nagata et al., 1992).

Trong bai bao nay, ching t6i trinh bay két qua
nghién ctru chuyén gen interleukin-7 tai t6 hop bicéu
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hién trong dong té bao ‘thuéc la BY-2, danh gia cac
dong té bao BY-2 chuyén gen bang ky thuat PCR va
lai mién dich Western blot.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Gen IL7 tai t6 hop c6 ma di truyén dugc tdi wu
dé biéu hién & thyc vat: thong tin trinh ty nucleotide
clia gen duoc khai thac trén Ngan hang gen qudc té
(ma s6: AH006906.2). Chung t6i da st dung phan
mém Codon Usage Database va Codon Optimization
2.0 cta Invitrogen dé t6i wu ma di truyén biéu hién &
thuc vat. Déng thoi, doan trinh tu nucleotide ma hoa
cho c-myc tag va epitope His-tag dugc gin vao dau
3°, hai vi tri nhan biét cta enzyme gi6i han Sacl va
HindIlI ciing dugc thém vao ddu 5° va 3’ cia gene
IL7 theo thtr ty twong ng; gen interleukin-7 sau khi
duoc ti wu co kich thude 536 bp. Gen IL7 duogc
tong hop tai hang Epoch Life Science (Hoa Ky) va
dugc nhan dong trong vector pBSK-IL7.

) Triph tu nucleotide ciia cip mdi dic hiéu dung
dé khuéch dai gen /L7 tir vector pBSK-IL7 va kiém
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tra chon dong sau bién nap dugc thé hién ¢ bang 1.

Bang 1. Trinh tw nucleotide clia cap méi IL7_F va IL7_R.

Ky hiéu Trinh tw nucleotide chiéu 5’ - -> 3’
cap moi

IL7_F TCGAGCTCGATTGTGATATT

L7 R AGGAAACACAAGTCATTCAG

Dong té bao thude 14 BY-2 dugc nudi cdy va giit
dong trong diéu kién in vitro, ching vi khuén chuyén
gen Agrobacterium tumefaciens CV58, chiung vi
khuén E. coli DH50 mang vector biéu hién do Phong
Cong nghé té bao thuc vat, Vién Cong nghé sinh hoc
cung cép.

Vector biéu hién pkK7WG2D.1/cal mang signal
peptide calreticulin c6 tac dung tang cuong kha nang
tiét protein tai to hop ra moi trudng dé tang hidu qua
thu nhén protein.

Khéng thé anti-mouse IgG cong hop HRP cia
hang Promega (USA) do Phong thi nghiém trong
diém Cong nghé gen, Vién Cong nghé sinh hoc,
Vién Han 1am Khoa hoc va Coéng nghé Viét Nam
cung cép.

ATATTGAAGGTAAAGATGGCAAACAATATGAGAGTGTTCTAATGGTCAGCATCGATCAATTATTGGACAGCATGAAAGA

M: VS I D i L D8 M K E

IL7 AATTGGTAGCAATTGCCTGAATAATGAATTTAACTTTTTTAAAAGACATATCTGTGATGCTAATAAGGAAGGTATGTTTTTATTCCGTGCTGCTCGCAAG

I S C L E F K R

I GIRE ot | K E M L R R K

IL7 TTGAGGCAATTTCTTAAAATGAATAGCACTGGTGATTTTGATCTCCACTTATTAAAAGTTTCAGAAGGCACAACAATACTGTTGAACTGCACTGGCCAGG

L R BBl KM S T D D L

S A K P s ¢

IL7 TTAAAGGAAGAAAACCAGCTGCCCTGGGTGAAGCCCAACCAACAAAGAGTTTGGAAGAAAATAAATCTTTAAAGGAACAGAAAAAACTGAATGACTTGTG

K R: K. P K. A L E. i P T K

L E E K: S ko KrE O K: K% [+ D o

IL7 TTTCCTAAAGAGACTATTACAAGAGATAAAAACTTGTTGGAATAAAATTTTGATGGGCACTAAAGAAGAACAGAAACTCATCTCAGAAGAGGATCTGAAT

1 Pl A S g | Y N - R Y el ) K

IL7 epitope His-tag
GGTTCCCACCACCACCACCACCACCACTGAaagett
T TR TR T T AT

Hinh 1. Trinh tw nucleotide interleukin 7 t&i wu ma.
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Phwong phap

Phwong phdp thiét ké vector pK7WG2D.1/cal/IL7

Chtng t6i st dung vector pENTR221/cal lam
vector trung gian vi trén vector niy c6 hai vi tri tai t6
hop attL1 va attL2, dugc st dung dé trao dbi véi
attR1 va attR2 trén vector pK7WG2D.1 khi thiét ké
vector pK7WG2D.1/cal/IL7 bang k¥ thuat Gateway
cloning.

Tién hanh cit dong thoi gen IL7 va vector
pENTR221/cal bing cip enzyme giéi han Sacl va
HindIIl. Sau d6, ghép ndi gene IL7 vao vector tiép
nhan pENTR221/cal v6i sy xtc tac cua enzyme T4
ligase, tao vector pENTR221/cal/IL7 tai t hop.

Thyc hién phan tng LR giita vector tiép nhan
pENTR221/cal/IL7 va vector dich pK7TWG2D.1 cua
ky  thuat Gateway cloning, tao  vector
pK7WG2D.1/cal/IL7 tai tb hop.

Phwong phdap bién nap vector pK7WG2D.1/cal/IL7
vao vi khuéin A. tumefaciens CV58

Sau khi thiét két thanh cong vector tai to hop
pK7WG2D.1/cal/IL7, ching toi tién hanh bién nap
vao vi khudn A. tumefaciens CV58 bang phuong
phép xung dién va chon dong khuin mang vector
pK7WG2D.1/cal/IL7 bang k¥ thuat PCR véi cap moi
dac hiéu hodc phan (g cat bai enzyme gidi han Sacl
va HindIIlL.

Phwong phdp chuyén gen vio té bio BY-2 thong
qua vi khudn Agrobacterium

Chung t61 st dung phuong phap cuia Nocarova
va Fischer (2009) dé chuyén gen vao dong té bao
thudc 1a BY-2 théng qua Agrobacterium tumefaciens
CV58 va chon loc dong BY-2 mang gen /L7.

Su dung ky thudt PCR kiém tra sw ¢ mdt clia gen
interleukin-7 trong dong té bao thuoc la BY-2

Sau khi chuyén gen thanh cong, chiing t6i sir dung
phuong phéap cia Gawel va cong sy (1991) dé tach
chiét DNA bing CTAB (Cetyl Threemetyl
Amomnium Bromide) tir cac dong té bao thudc 14 BY-
2 @ 1am khuon cho phan tmg PCR kiém tra sy c6 mit
ctia gen chuyén IL7 bang cip mdi ddc hiu IL7 F va
IL7 R theo chu trinh nhiét: 94°C/5 phut, 94°C/30 gidy,
50°C/30 gidy, 72°C/1 phut, 72°C/10 phat, 15°C/2 gio,
lap lai 30 chu ki.

St dung ky thudt lai mién dich Western blot kiém
tra sw biéu hién ciia protein interleukin-7 trong
dong té bao BY-2

Tién hanh cho t& bao BY2 vio cic Ong
Eppendorf 2ml ¢6 duc 13, ly tim loai nudc dé thu
sinh khéi té bao. Té bao BY-2 dugc nghién trong
nito long thanh bt min, bd sung dém PBS 1X. Thu
dich vao 6ng Eppendorf 2 ml, ly tam 10.000
vong/phiit & 4°C trong 5 phut, thu dich ndi & pha
trén. Protein tong sé dwoc dinh lugng biang phuong
phap so mau ciia Bradford (1976). Biéu hién protein
IL7 duoc kiém tra béng ki thuat lai mién dich
Western blot ctia Burnette (1981). Protein dugc phan
tach bang dién di SDS-PAGE 12% theo phuong
phap ciia Laemmli (1970), sau d6 chuyén 1én mang
lai nitrocellulose bang may chuyén mang Fast blotter
cua hang Scientific Pierce ¢ 25V, cuong d¢ 1.3 A
trong 20 phut. Sau khi phii mang bé’mg stta tach béo
5% pha trong PBST trong 5 gio, mang lai dugc u voi
khang thé 1 anti-c-Myc pha lodng 100 1an bing PBS
chira 5% sira tach béo qua dém trudc khi 0 voi khang
thé 2 anti-mouse IgG cong hop HRP pha loang 2.500
lan bang PBS chtra 5% sira tich béo trong 2 gid. Su
c6 mit cua protein IL7 trong mau dugc phat hién
nh¢ phan tmg hién mau bing co chit TMB.

KET QUA VA THAO LUAN

Két qua thiét ké vector pK7WG2D.1/cal/IL7

Gen IL-7 dugc khuéch dai tir vector pBSK-IL7
bang cip mdi dic hiéu va cit bang Sacl va HindIll,
sau d6 tién hanh tinh sach dé chuan bi cho phan tng
lai ghép. Tién hanh cit mé vong vector
pENTR221/cal bang Sacl va HindllIl. Sau d6, thuc
hién phan ung lai ghép gene IL-7 véi vector
pENTR221/cal voi sy xuc tac cua enzyme T4 o
22°C/1 gid6 30 phat, thu dugc  vector
pENTR221/cal/IL7 tai t& hop.

Thuc hién phan ing LR cta k¥ thuat Gateway giita
vector tiép nhan pENTR221/cal/IL7 va vector dich
pK7WG2D.1 tao vector pK7WG2D.1/cal/IL7 tai to
hop. Sir dung phuong phap sbc nhiét dé bién nap vector
pK7WG2D.1/cal/IL7 véo E.coli & chon dong.

Sau khi chon dong, plasmid mang vector
pK7WG2D.1/cal/IL7 dugc bién nap vao vi khuin
A.tumefacien CV58 bang phuong phap xung dién dé
chuén bj cho thi nghiém tiép theo.
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Hinh 2. Thiét ké vector pK7WG2D.1/cal/IL7. (A).Nhan gene IL-7 tr vector pBSK-IL7 bang cdp mdi dic hiéu; (B).Cat m&
vong pENTR221/cal béng Sacl va H|ndIII(g|éng 1) va két qua tinh sach doan gen IL-7 sau phan (ng cat bang Sacl va
Hindlll (giéng 2); (C). Dién di san pham cét kiém tra plasmid mang vector pK7WG2D.1/cal/IL7 trong cac dong A.
tumefaciens CV58 bang Sacl va Hindlll (giéng 1-10); (-). déi chirng am (vector pK7WG2D.1)

Két qui tao dong té bao thudc 1a BY-2 chuyén
gen IL7

Hinh 3. Qua trinh chuyén gen /L7 vao dong té bao thubc l1a
BY-2. A. Bdng nudi cay vi khuan A. tumefaciens mang gen
IL-7 v&i té bao BY-2 dai; B. Callus BY-2 tai sinh trén méi
trwerng chon loc sau 2 tudn nudi cdy; C. Callus trén mai
trwérng chon loc sau 4 tudn nudi cay; D. Té bao huyé&n phu
mo6 seo BY-2 mang gen IL-7 trong moi trwdng 16ng chira
khang sinh chon loc.

Ching toi tién hanh lay nhidm va dong nudi cay
voi vi khuin 4. tumefaciens mang vector bleu hi¢n, sau
do t& bao huyén phu thube 1a BY-2 duogc ciy trai trén
mbi trudng chon loc cd bd sung kanamycin 100 mg/l.
Trong qua trinh ldy nhidm, ngoai c4u tric gen IL7, gen
nptll trén vector chuyén gen ma héa cho enzyme phan
giai kanamycin ciing dugc tich hgp vao genome té bao
chii nén chi nhiing té bao dugc chuyén gen méi c6 kha

M 1 2

ning séng s6t trén moéi truong cb khang sinh
kanamycin, cac cum md sg¢o dugc hinh thanh trén moéi
trudng chon loc s& duoc tiép tuc nudi cdy trén moéi
trudng long (lic 130 vong/phut), dudi ap luc chon loc
cua kanamycin, sau 5 lan cdy chuyén véi khoang cach
gifra cac 1an 14 2 tuan, chung t6i thu dugc nhimg dong
BY-2 sinh truong 6n dinh, thé hién & hinh 3.

Kiém tra sy ¢6 mit ciia gen IL7 trong dong té bao
thuoc l1a BY-2 bang phwong phap PCR

Chang t6i tién hanh chon ngdu nhién 5
dong tir cac dong BY-2 6n dinh sau 5 1an cdy chuyén
trong méi truong long cb6 bd sung khang sinh
kanamycin 100mg/l & danh gia sy co mit cua gen
IL7 tai t hop trong cac dong thudc 1a BY-2. Sau do,
tién hanh tach chiét DNA va thyc hién phan tng
PCR véi cap mdi dic hiéu cho gen IL7. Két qua dién
di san phim PCR thé hién & hinh 4.

Phan tich két qua thé hién & hinh 4 cho thiy
cac giéng dién di déu xuét hién mot bang dac hi¢u co
kich thudc khoang 536 bp, twong ting véi kich thudce
gen IL7 dugc ching toi thiét ké. Két qua nay cho
thiy, ching t6i di chuyén thanh cong cau triic gen
IL7 d t6i wu ma di truyén vao té bao thudc 1a BY-2,
cac dong té bao BY-2 nay s& dwoc ching t6i sir dung
lam nguyén lidu dé danh gia su biéu hién cia protein
interleukin-7 tai to hop bang k¥ thuat lai mién dich
Western blot.

3 4 5 +

Hinh 4. Két qua dién di san phdm PCR khuéch dai gen IL7 tir DNA cac dong BY-2 chuyén gen trén gel agarose 0,8% (w/v). M.
Thang DNA chuan 1kb (Fermentas); 1-5. Cac dong BY-2 chuyén gen interleukin-7; (+). d6i chirng dwong.
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Kiém tra sw biéu hién cia protein interleukin-7
tai to hop trong dong té bao BY-2 bang ky thuit
Western blot

Chiing t6i thyc hién phan tng lai mién dich
Western blot dé kiém tra va danh gia su biéu hién cua
protein IL7 trong dong té bao thudc 14 BY-2 véi 5
dong té bao BY-2 chuyén gen va mot dong té bao BY-
2 khong chuyén gen dung lam ddi chirng am. Nhu két
qua & phan trén, ching t6i da thiét ké va gin dudi c-
Myc vao gen interleukin-7 dé phat hién sy c6 mit cia
protein interleukin-7 bang sir dung khang thé anti-c-
Myc. D4 nhay cuia phan tng Western blot dugc danh
gia bang dbi chimg duong 14 protein tai to hop scFv

M + 1

50

35
20

¢6 gin dudi c-Myc. Két qua thé hién ¢ hinh 5.

Két qua cho thiy cac dong BY-2 chuyén gen
IL7sb 1, 2, 4 xuit hién mot bang khoang 23 kDa,
teong tng vai kich thudce cua IL-7 theo tinh toan ly
thuyét. Trong khi do, dong s6 3, 5 khong thiy xuét
hién bang protein IL-7 mic du két qua kiém tra bing
PCR cho thiy 2 dong nay déu mang gen dich L7,
didu nay c6 thé dugc giai thich do hién tugng gen
chuyén khong hoat dong (Sun et al., 2006).

Két qua lai mién dich Western blot, mot l4n nita
khing dinh chung t6i da chuyén thanh cong gen IL7
va di biéu hién thanh cong protein IL7tai t& hop
trong dong té bao thudc 14 BY-2.

Hinh 5. Lai mién dich western blot kiém tra sw biéu hién protein IL7 tai t& hop trong cac dong té bao BY-2. (+). dbi ching
dwong; 1-5. cac dong té bao BY-2 chuyén gen; (-). déi chirng &m. Phan (ng lai s&¢ dung khang thé anti-c-Myc.

KET LUAN

Chung t6i da tao thanh cong cac dong té bao
BY-2 6n dinh, biéu hién protein IL7 tai t6 hop, gop
phin tao tién dé cho hudng nghién ciru san xuét
luong 16n protein IL7phuc vu trong y hoc.

Loi cdm on: Cong trinh dwoc thuc hién bcing mot
phan kinh phi d@é tai can bé hwéng dan va kinh phi
dao tao cua B GD&DPT danh cho nghién cuu sinh.
Qua trinh thuc nghiém dwoc thuc hién tai Phong
Cong nghé té bao thyc vat, Vién Cong nghé sinh hoc,
Vién Han lam Khoa hoc va Cong nghé Viét Nam.
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TRANSIENT EXPRESSION OF INTERLEUKIN-7 IN BY-2 TOBACCO CELL LINE

Nguyen Huy Hoang"?, Pham Bich Ngoc', Chu Hoang Ha', Le Van Son'

!Institute of Biotechnology, Vietham Academy of Science and Technology
’Thai Nguyen University of Medicine and Pharmacy

SUMMARY

Interleukin is a group of cytokines firstly found in the white blood cells. The function of the human
immune system depends mainly on interleukins. Inside information, Interleukin 7 is a cytokine playing the
main role in the growth of B and T cells. This cell types are important cells in the human immune system. In
the human body, interleukin-7 gene has proportion 33kb, which is consist of 6 exons and 5 introns on
chromosome 8 human, is located at 8q21.13. In this study, we synthesized the artificial interleukin 7 gene
optimized genetic code which is expressed in the BY-2 cigarette cell line. We used the vector pK7WG2D. 1/
cal to form structure of recombinant pK7WG2D. 1 / cal / IL7. This structure is used to transfer genes
interleukin 7 into the cell lines of tobacco BY-2. After that, the presence and expression of interleukin 7 gene
in BY-2 tobacco cell lines were appreciated by PCR method and the recombinant protein was determined by
Western blot immune method. It was demonstrated that transgenic BY-2 tobacco cell lines grew stably in
liquid environment after 5 times of transplant. The expression of interleukin 7 gene in transgenic BY-2 tobacco
cell lines resulted in the accumulation of interleukin-7 recombinant protein with molecular mass of
approximately 23 kDa. This is the first time in Viet Nam and in the world, interleukin 7 recombinant protein
has been expressed in BY-2 tobacco cells. This result is providing a great potential for research and production
of interleukin 7 protein to assist for the medical field.

Keywords: BY-2, cytokine, interleukin-7, nicotiana, taste-modifying protein.
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