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BIEU HIEN TAM THOI PROTEIN INTERLEUKIN-7 TAI TO HQP
TRONG CAY THUOC LA (Nicotiana benthamiana Domin)
BANG PHUONG PHAP AGRO-INFILTRATION

Nguyé&n Huy Hoang"?, Pham Bich Ngoc', L& Vin Son', Chu Hoang Ha'*

Vién Cong nghé Sinh hoc, Vién Han 1am Khoa hoc & Céng nghé Viét Nam
2Trtr(‘)’ng Pai hoc Y Duogc Thai Nguyén, Pai hoc Thai Nguyén

TOM TAT: Interleukin-7 1a mot cytokine c6 vai trd quan trong trong viéc thuc diy su sinh trudng
va phét trién ciia cac té bao mién dich CD4 va CD8 trong hé mién dich ctia ngudi, déy ciing 1a dich
tan cong ciia mam bénh khi xdm nhap co thé. Trong nghién ciru ndy, ching t6i tién hanh chuyén
doan gen md hoa cho protein interleukin-7 (IL-7) dd duoc nhén dong vao vector pRTRA dé tao
cassette 35S-1L7-cMyc-histag-100xELP; sau do ghép ndi vao vector chuyen gen pCB301 va bién
nap vao vi khuan Agrobacterium tumefaciens. Cau trac nay dugc bién nap vao la cay thudc 1a
Nicotiana benthamiana bing phuong phap agro-infiltration. Két qua kiém tra protein tich chiét tur
mau l4 bang lai mién dich sau 5 ngdy bién nap cho thay d4 biéu hién thanh cong protein IL-7 tai to
hop 6 1a thude 1a. Tuy nhién, c6 su sai khac vé khoi luong phan twr protein IL-7 so véi tinh toan ly
thuyét do c6 hién tugng glycosyl héa trong qua trinh bién ddi sau dich ma. Phén tich ham luwong
protein IL-7 tai t6 hop bang phan mem ImageJ trén mang lai sau khi tinh sach protein tir 1 kg 1a
tuoi bang phuong phap sac ky ion cb dinh kim loai thu dwoc ham lugng protein IL-7 chiém 3,15%
protein tong s6. Két qua nay tao tién dé cho cac nghién ciru thu nhan protein IL-7 tai to hop an toan
& thyce vat, ing dung trong viéc chira bénh cho con nguoi.

Tur khéa: Nicotiana benthamiana, biéu hién tam thodi, CD4, CDS8, interleukin-7, mién dich.

MO PAU

Hién nay, trong y hoc, cac protein c6 hoat
tinh sinh hoc dugc st dung rong rdi dé 1am
thudc diéu tri nhu cc loai hormone, enzyme tai
t6 hop. Interleukin-7 1a mot cytokine, c6 vai trd
chinh trong su ting truéng ciia cic dong té bao
B va T trong hé mién dich & nguoi.

Viéc biéu hién protein tai td hop & thuc vat
hién dang dugc quan tim nghién ciru do chi phi
san xuat thap (Schillberg et al., 2003), c6 thé
dinh vi chinh xé4c protein tai t hop trong té bao,
ciing nhu cho phép protein c6 nhitng bién doi
sau dich ma (Wagner et al., 2004), protein tai to
hop tich liiy trong té bao thuc vat thu duoc dat
muc cao, 1&n toi 14,4% lugng protein téng sb
trong la trudng thanh (Verwoerd et al., 1995);
tranh duoc su lay nhiém cua cac virus (HIV,
HBV) va cac loai vi khuin (Daniell et al.,
2001). Floss et al. (2007) d& thong ké trén thuc
vat, ¢6 67 loai protein khang nguyén cia 24
ngudn bénh khac nhau.

Tuy nhién, protein tai t6 hop tich liy trong
cay trong chuyén gen thuong khéng cao va
chua c6 mot phuong phap tinh sach hi¢u qua.

Dé khic phuc nhuoc diém ndy, hién nay dang
c6 hudéng nghién ciru sir dung phuong phap
agro-infiltration, day 1a phwong phap nham biéu
hién tam thoi gen hodc san xuat cac protein tai
t6 hgp mong mudn. Trong do, hai loai thube 14
Nicotiana benthamiana va Nicotinana tabacum
duoc st dung pho bién trong phuong phap biéu
hién nay Uu diém ciia phuong phap nay 1a kha
ning biéu hién nhanh, khong bi anh hudng boi
vi tri gdn gen dich trong té bao thuc vat va co
thé tién hanh biéu hién trong cac mo d4 biét hoa
hoan toan nhu 14 (Fischer et al., 1999).

Trong bai nay, ching tdi trinh bay két qua
nghién ctu su biéu hién tam thoi cla protein
interleukin-7 tai t6 hop trong cay thudc 1a (N.
benthamiana) bing phwong phap agro-
infiltration.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Cay thude 1a Nicotiana benthamiana do
phong Cong ngh¢ te bao thuc vat, Vién Cong
nghé Sinh hoc cung cap.

Vector pBSK-IL7 mang gen IL-7 tong hop
nhan tao tai hdng Epoch Life Science (Ho a
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Ky); vector pRTRA 35S-TBAG-100xELP diéu
khién boi promoter 35S chira gen khang khang
sinh ampicilin, trinh tu 100xELP va du6i cMyc,
his-tag; vector chuyén gen pCB301 chira gen
khang khéang sinh kanamycin, duoc str dung dé
tao cdu tric chuyén gen md héa IL-7. Vector
PMONG6530/Hc-Pro chia gen ma hda cho
protein Hc-Pro va gen khang khang sinh
spectinomycin va rifamycin duoc st dung dé
ddng biéu hién trong nghién ctru biéu hién tam
thoi, c6 vai tro la protein hd trg cho vector dich
t4i t6 hop biéu hién.

Chung vi khudn E. coli DH5a s dung dé
chon dong va nhan dong gen: chung vi khuén A.
tumefaciens C58C1 mang pGV2260 (Deblaere
et al., 1985).

Nhéan dong gen

DPoan gen IL-7 dugc nhan 1én bang phan
tmg PCR st dung khuon 1a plasmid pBSK/IL7
Voi cdp moi ddc hiéu IL7 BamHI F va
IL7_BamHI_R. Phan tng PCR duogc tién hanh

trong diéu kién: 50 ul hdn hop phan tng gdm
0,3 uM mdi (bang 1), 0,2 uM dNTPs, 5 pl dém
10X Pwo SuperYield PC, 25 U Pwo
SuperYield DNA polymerase, 20 ng khubén.
Chu trinh nhiét: 94°C/5 phut, 30 chu ky lap lai
cac bude 94°C/30 giay, 50°C/30 giay, 72°C/1
phat 30 gidy. Sau do6 gitt 72°C/10 phit va san
pham dugc giit bao quan & 15°C. Két qua PCR
dugc kiém tra trén gel agarose 0,8%. San phim
PCR va plasmid pRTRA 35S-TBAG-100xELP
tinh sach dugc cit ddng thoi bing enzyme
BamHI va loai bo gbc phosphate bing enzyme
SAP. San phdm ghép ndi gen IL-7 vao vector
pRTRA dugc bién nap vao chung vi khuéan E.
coli DH50. Sau d6 tién hanh chon loc khuan lac
trén moi truong LB dic ¢ bd sung carbenicilin
50 mg/L. Tién hanh tach chiét plasmid va giai
trinh tu ty dong theo phuwong phap ctia Sanger
va cong su sir dung cap moi dic hiéu trong
Bang 1. Céc trinh tu nucleotide thu dugc dugc
phan tich bing phin mém BioEdit 7.0 va
Lasergen 7.

Bang 1. Trinh ty nucleotide cac cip mdi sir dung trong nghién ctru

Tén cip mdi Trinh tu nucleotide (chiéu 5” - -> 3”) Kich thudc (bp)
IL7 BamHI_F GAAAACCTGTATTTTCAGGGAGGATCC c64
IL7 BamHI R CCGGATCCTCCCTGAAAATACAGGTTTTCGTGGTGGTGG
35S-SQF CACTGACGTAAGGGATGACGC Gen + 250
35Sterm CTGGGAACTACTCACACA

Thiét ké cau triic toi wu biéu hién chuyén gen
thue vit

Thuc hién phan ung cit vector pRTRA
mang gen IL-7 va vector pCB301 bang enzyme
Hindlll va loai bé gbc phosphate bing enzyme
SAP. San pham ghép néi DNA vao vector
pCB301 duoc bién nap vao vi khuan E. coli
DH5a va chon loc trén méi truong LB dac co
b sung khang sinh kanamycin 50 mg/L.
Plasmid tai t6 hop pCB301-IL7/ELP sau khi
duogc chon dong bang PCR va cit bang enzyme
Ncol s& dugc bién nap vao vi khuin
A. tumafaciens C58C1/pGV2260 bing xung
dién dé phuc vu cho nghién ciru biéu hién tam
thoi voi muc dich hd trg su biéu hién protein ¢
thyc vat.

Biéu hi¢n tam thoi trong cdy thudc ld
N. benthamiana
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L4y 1 khuén lac A. tumefaciens mang vector
chira gen mé héa cho protein Hc-Pro va 1 khuan
lac A. tumefaciens mang vector tai t6 hop
pCB301_IL7/ELP nudi trong 2 binh tam giac
chira 5 ml LB 16ng c¢6 bd sung khang sinh chon
loc, nudi lac 120 vong/phit & 28°C trong 16 gio.
Sau do, chuyén toan bo dich khuan nudi trén
vao binh chtra 50ml LB va tiép tuc nuéi khoang
4-6 gior t61 khi ODggo dat 0,5 - 1; thu nhin khudn
bang ly tam 5000 vong/phit trong 10 phit &
4°C. Tron 1an cdn khuén cua hai ching véi nhau
vao trong dém MES (10 mM MgCl,, 10 mM
MES, pH 5,6) tdi khi ODggo dat 1. Dich huyén
phtl vi khuan s& duoc bién nap vao 14 cay thude
l4 N. benthamiana bang hut chan khong trong
diéu kién 2 phut, 27 inches, 0 atm. Sau khi bién
nap, cac cay thudc 14 duge dua trd lai nha ludi.
Sau 5 ngay bién nap, tién hanh thu hoach toan
bo 14 va bao quan ¢ -80°C.
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Kiém tra sw biéu hién ciia protein IL-7 tai t6
hep b&ng ky thudt lai mién dich Western blot

Mau thudc 14 dwoc xir 1y qua nito long va
nghién bang may Mixer Mill MM 300 (Dirc), sau
do6 hoa tan trong dém SDS (50mM Tris-HCI, pH
6,8; 2% SDS; 0,1% (w/v) bromophenolblue,
10% (v/v) glycerol), bién tinh & 95°C trong 10
phat. Sau @6 ly tam 15000 vong/phat trong 30
phit & 4°C. Sir dung 10-30 pg protein dé chay
dién di SDS-PAGE, sau d6 chuyén 1én mang
nitrocellulose bang may chuyén mang Fast
blotter cia hdng Scientific Pierce ¢ 25V, 1,3A
trong 20 phit. Sau do6 tién hanh blocking bang
stta tach béo 5% trong 5 gi0, mang dugc U voi
khang thé 1 khang c-Myc qua dém, sau d6 o voi
khang thé 2 anti-mouse IgG cong hop HRP trong
2 gio. Su c6 mit cia protein IL-7 tai t6 hop gin
c-Myc trong mau dugc phat hién nhd phan tng
hién mau bang co chit.
Tinh sach protein IL-7 tai t6 hop bang phwong
phap sdc ky ion cé dinh kim loai (IMAC)

Tién hanh thu 1kg 1a thuéc 14 biéu hién IL-
7, 1am lanh trong nito 16ng va nghién thanh bot
min. Protein tong s6 dugc tach chiét trong 50
mM dung dich dém Tris (pH 8,0), sau d6 dem
ly tdm 18.000 vong/phut trong 30 phit & 4°C,
loc qua mang loc va tron véi agarose gan Ni-
NTA. Tron déu trong 30 phit & 4°C rdi dua vao

AR (kb) B
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cot sic ky. St dung 2 lit dém rira (gdm 50 mM
NaH,PO,, 30 mM Imidazole, 300 mM Nacl,
pH 8) dé rira cot chira hdn hop. Protein IL-7 tai
t6 hop dwoc hoa tan tir cot bang dém hoa tan
(gom 50mM NaH,PO,, 125 mM Imidazole, 300
mM NaCl, pH 8,0) va co dic lai bing
Concentrator iCO™, bao quan & -20°C.

KET QUA VA THAO LUAN

Thiét ké vector tich dong pRTRA 35S-1L7-
Histag-cMyc-100xELP

Str dung cip mdi IL7 BamHI F va
IL7 BamHI R nhin doan gen md hoa protein
IL-7 trong vector mang pBSK-IL7 bing PCR,
thu duoc phan doan DNA c¢6 kich thudc khoang
564 bp ding nhu tinh toan ly thuyét (hinh 1A).
Poan gen nay dugc ghép nbi vdo vector tach
dong pRTRA va dong héa trong vi khuan E.
coli DH5a. Sau dé chon dong bang colony-PCR
va kiém tra chiéu véi cip mdi IL7 BamHI R va
35S _SQF (hinh 1B) va cat kiém tra bang
enzyme BamHI (hinh 1C) cho thdy, ching toi
dd thu dugc dong khuan lac mang plasmid
mong mudn. Giai trinh ty 5 dong khuan lac véi
cap modi 35S_SQF va 35Sterm cho thiy ching
t6i d4 tach dong va ghép ndi thanh céng gen ma
hoa protein IL-7 véi promoter 35S, ELP, c-Myc
va His-tag.

(kb)

<— 5,5015

<+ 0,564

Hinh 1. Két qua thiét ké vector tach dong pRTRA téi t6 hop
A. PCR nhén gen ma héa protein IL-7; B. Kiém tra chiéu bing colony-PCR: B(+). d6i chimg duong, B(1-10).
cac dong khuan lac chuyén gen; C. San pham cdt vector pPRTRA bang enzyme BamHI; M (A;B). Marker
DNA1kb (Fermentas); M (C). Marker DNA 1kb plus (Fermentas).

Thiét ké cAu tric vector chuyén gen pCB301
35S-1L7-cMyc-histag-100xELP

Str dung enzyme Hindlll cit ddong thoi
vector pCB301 va pRTRA 35S-IL7-cMyc-

histag-100xELP thu dugc doan vector cé kich
thude khoang 5,6kb va cassette 35S-I1L7-cMyc-
histag-100xELP c6 kich thudc 2,979 kb. Thuc
hién phan tmg ghép néi hai san pham trén dudi
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Nhirng dong c6 vector téi to hop chira doan
DNA nguoc chiéu dugc lya chon, sau d6 bién

su xuc tac cua enzyme T4 ligase, bién nap thanh
cbng vao vi khuan E. coli DH5a. Sur dung

enzyme Ncol dé kiém tra chiéu cia doan gen
chuyén vao so véi chiéu cua vector pCB301.

nap vao vi khuan A. tumefaciens C58C1.

B MY (kb)

Hinh 2. Két qua thiét ké vector chuyén gen pCB301 tai to hop

A. San phiam cit plasmid pRTRA 35S-1L7-cMyc- histag-100xELP bing enzyme Hindlll; B. San pham cét
plasmid pCB301 35S-IL7-cMyc-histag-100xELP bing enzyme Ncol: B-1. San pham cit xudi chidu, B-2: San
pham cit nguoc chidu; M (A). Marker DNA 1kb plus (Fermentas), M (B). Marker DNA 1kb (Fermentas).

Dinh gid biéu hién tam thoi protein IL-T téi to
hop ¢ cdy thuoc la bang Western blot
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Hinh 3. Két qua lai mién dich Western blot
kiém tra sy biéu hién protein IL-7 tai t6 hop
trong l4 thudc 14

M. Marker protein (4-20% Tris-glycine SDS-PAGE)
(Thermo Fisher Scientific); 1. L& non; 2. L& banh té;
3. L4 gia; (-). Ddi chung 4m: cay thubc 14 khong
chuyén gen.

Pé kiém tra sy biéu hién ctia protein IL-7 tai

t6 hop & thudc 14 N. benthamiana, chiing toi st
dung k¥ thuat lai mién dich Western blot. Qua
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thuc nghiém, ching t6i nhan thiy kha ning biéu
hién cua protein IL-7 khac nhau & cac 14 c6 do
tudi khac nhau, biéu hién manh nhit & 13 non,
didu nay c6 thé giai thich do & 14 non c6 téc do
sinh trudng manh, sinh téng hop protein manh
hon so vai 14 banh té va la gia.

Két qua thé hién trén hinh 3 cho thdy, ¢ cac
duong chay 1, 2, 3 xuét hién bang co6 kich thudce
khoang 64 kDa, tuong tng véi kich thudce
protein IL-7 tai t6 hop theo tinh toan Iy thuyét,
trong khi & duong chay dbi chung am, cdy
thudc 14 khong chuyén gen khong c6 xuét hién
cac bang nay. Dé kiém tra chic chin vé sy biéu
hién ctia protein IL-7 tai t hop, chung toi tién
hanh tinh sach protein bang phuwong phap
IMAC.

Tinh sach va dinh lwong protein tdi té hop IL-
7

Chung tdi str dung phuong phap sic ky ion
¢o dinh kim loai (niken) dé tinh sach va dinh
lwong protein tai t& hop IL-7. Pay la phuong
phép hiéu qua dé tinh sach protein tai t6 hop
lien két v6i his-tag. Phuong phap nay dua trén
nguyén ly histidine tao phirc hop véi cac kim
loai héa tri IT (niken) & ndng d6 pH trung tinh.
Sy twong téc cua protein lién két his-tag véi kim
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loai phu thudc vao ndng do pH. Protein dich sau
khi lién két voi cot, c6 thé duoc hoa tan dé thu
nhan bang cach giam pH dung dich hodc tang
nong do cua dém ion hodc nong do cua dém
EDTA hodc imidazole.

Sau khi tinh sach, chung t6i kiém tra sy biéu
hién cua protein IL-7 tai t6 hop bang dién di
SDS-PAGE va phuong phap lai mién dich
Western blot. Két qua cho thdy bang vach
protein c6 kich thude 64 kDa, ding theo tinh
toan ly thuyét.

Tu 1kg miu 14 tuoi, sau khi tinh sach theo
phuong phap IMAC va thu nhan lai protein tai

KdyM 1 2 3 1 2

t6 hop bing Concentrator iCON™, nong do
protein tong sb dugc ching toi dinh lugng theo
phuong phap cia Bradford va protein IL-7 dugc
dinh luong bang phin mém ImageJ trén mang
lai. Két qua thu dugc 252 mg protein IL-7 tinh
sach/8 gam protein hoa tan tong s, dat ty 18
3,15%, twong duong nong do protein IL-7 1
252 mg/kg 1a tuoi. So sanh v&i két qua biéu
hién khang nguyén GP5 trong cdy thudc 14
chuyén gen cua Min-Yuan et al. (2011) dinh
lugng bang ELISA 1a 155 mg/kg la tuoi sy biéu
hién cua protein IL-7 trong cdy thudc 1a N.
benthamiana trong nghién ciru biéu hién tam
thoi ctia chung t6i tuong dbi cao.

M (kDa)
- C
w130
S——

<70

Hinh 4. Két qua tinh sach va dinh lugng protein IL-7 tai to hop

A. Pién di SDS-PAGE: 1A- Dich chiét thé chira protein IL7-ELP; 2A- Dich chiét thu nhan sau khi di qua cot
tinh sach; 3A: Protein IL7-ELP sau tinh sach;B. Két qua Western-blot: 1B- Dich chiét thé chua protein IL7-
ELP; 2B- Dich chiét thu nhan sau khi di qua cot tinh sach; 3B- Protein IL7-ELP sau khi tinh sach;C. Dinh
luong protein GP5 bang Western-blot va st dung phén mém Imagel: 1C, 2C, 3C, 4C- dbi chimg duong c6
ndng d6 50, 100, 150, 200 ng/gleng, 5C- Dich chiét thd chira protein IL7-ELP trude xir 1y; 6C- IL7-ELP sau

tinh sach (30pug protein téng sb/ giéng).

Két qua ndy ching minh hiéu qua cia
phuong phép biéu hién tam thoi va tinh sach
protein IL-7 tir cay thubc 14 N. benthamiana
trong thoi gian ngén. Ngodi ra, ching toi ciing
tiép tuc tién hanh nghién ctru tinh sach protein
qua mang mITC dya vao su gin két cua ELP
V6i protein dich IL-7, day dugc xem la phuong
phép giup nang cao hon nita hiéu qua ctua qua
trinh tinh sach. Phan Trong Hoang (2013) da
chirng minh sy biéu hién ctia khang nguyén HA
cta virus cim A/H5NI1 trong 14 va hat thude 1a
N. benthamiana duoc tang cuong khi dung hop
khang nguyén HA véi ELP. Scheller (2006) d&

tao dugc protein dung hop ctia scFv va trinh ty
100XELP trong hat, lam tang kha nang tich 1y
cta protein mong mudn t6i hon 40 lan so véi
mirc binh thuong. Nhitng nghién ciru ndy sé 1a
tién dé dé chiing toi tién hanh tinh sach protein
IL-7 dung hop v6i 100XxELP dua trén phuong
phap mITC.

KET LUAN
P4 biéu hién va tinh sach thanh cong

protein IL-7 tir cay thudc 14 N. benthamiana
bang phuong phap sac ky ion ¢6 dinh kim loai
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v6i ham lugng sau tinh sach dat 252 mg/kg 14
tuoi. Pidu ndy gop phan ching minh su thanh
cong caa nghién ciru biéu hién tam thoi protein
IL-7 trong cdy thudc 1a N. benthamiana va tao
tién dé cho cac nghién ctru tiép theo.

Loi cam on: Thyuc nghiém cia nghién ciru dugc
tién hanh tai phong Cong nghé té bao thuc vat,
Vién Cong nghé Sinh hoc, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam.
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TRANSIENT EXPRESSION OF A TASTE-MODIFYING PROTEIN,
INTERLEUKIN-7, IN NICOTIANA BENTHAMIANA USING
AGRO-INFILTRATION

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

YInstitute of Biotechnology, VAST, “chuhoangha@ibt.ac.vn
*Thai Nguyen University of Medicine and Pharmacy, Thai Nguyen University

SUMMARY

Interleukin-7 (IL-7) is a cytokine that plays an important role in promoting growth and development of
CD4 and CD8 immune cells in humans. IL-7 is also a target of the attack of some invasive pathogens. In this
study, IL-7- coding gene was cloned into pRTRA vector to generate a cassette 35S-I1L7-cmyc-histag-
100xELP, and then this cassette was inserted into a binary vector pCB301. This construct was transformed
into Nicotiana benthamiana using agro-infiltration for transient expression assay. Western blot was used to
confirm expression of IL-7 in N. benthamiana on the 5" day of post-agro-infiltration. The results show that
there were two bigger size of IL-7 with molecular weights of 64 and 130 KDa resulted from post translational
modification. 1L-7 was purificated from 1 kg of fresh tobacco leaves with the quantity of 3.15% of total
soluble protein using immobilized metal ion chromatography method and evaluated by the Image J software.
These results set forward the stage of studies on the safety and therapeutic applications of plant-derived
recombinant IL-7 protein to humans.
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