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Tém tat

Pat van dé: Hién nay, st dung liéu phép sinh hoc trong kham chita bénh cho con ngudi dang dwoc nghién
cl*u ngay cang sau rong. Mt trong nhitng sinh phdm duwoc nghién cru nhiu nhat Ia céc loai cytokine, la
thanh phan quan trong trong hé théng mién dich clia con ngudi, trong dé nhém interleukin 7 (hIL-7) déng
vai trd quan trong nhat. Muc tiéu cia nghién cttu nay nham danh gia kha ndng biéu hién protein hiL-7 tai t&
hop trong dong ré to thudc |3, tao tién dé nghién ctru thu nhan protein hiL-7 tai t6 hop tir hé théng thyc vat.
Phuong phap nghién ciru: Tién hanh chuyén doan gen ma héa cho protein hiL-7 d3 dwoc nhan dong vao
vector pENTR221/cal/IL7. Sau dé vector nay duwoc chuyé&n vao vector pK7WG2D.1 bang ki thudt Gateway
cloning va bién nap vao vi khuan A. rhizogenes ATCC15834 bang phuong phap xung dién nham thu duoc
protein hiL-7 tai t6 hop ng dung trong diu tri bénh. K&t qua: Kiém tra protein thu nhan dugc bang lai mién
dich Western blot cho thay d3 biéu hién thanh céng protein hiL-7 tai t6 hop & cac dong ré to chuyén gen.
Phan tich ham lwgng protein hiL-7 tai t6 hop bing phuong phép ELISA cho thay ham lugng protein hiL-7 thu
nhan tir cac dong ré to thudc |4 chuyén gen dao déng tir 17,84 ng/ug dén 23,3 ng/ug protein tan téng s6. Két
luan: K&t qua nay md ra hudng nghién cru thu nhan protein hiL-7 tai t6 hop an toan & thuc vt dé sir dung trong
y hoc, chita bénh cho con nguoi.

Tir khéa: Nicotiana tabacum K326, interleukin 7, ré to, mién dich, gateway cloning

Abstract

EXPRESSION OF RECOMBINANT INTERLEUKIN-7 PROTEIN
IN HAIRY ROOT TOBACCO CELL LINE (Nicotiana tabacum K326)
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(1) Thai Nguyen University of Medicine and Pharmacy
(2) Institute of Biotechnology, VAST

Background: Nowadays, using biological therapies in human examination and treatment is being studied
extensively. One of the most studied biologicals is the cytokine, which plays a key role in the human immune
system, in which the interleukin 7 (hIL-7) plays the mostimportant role. Objectives: To evaluate the expression of
recombinant hIL-7 protein in the tobacco strain, creating a premise to.study the recombinant hiL-7 protein from
the plant system. Methods: We transplanted the gene encoding for the hiL-7 protein that was multiplexed
into the vector pENTR221/cal/IL7. Then this vector was transferred into the pK7WG2D.1 vector by Gateway
cloning technique and transformed into A. rhizogenes ATCC15834 by electroporation to obtain recombinant
hIL-7 protein for therapeutic use. Results: Screening of proteins obtained by Western blot hybridization
showed successful expression of recombinant hiL-7 protein in the transgenic silkkworm populations. Analysis
of recombinant hlIL-7 protein content by ELISA showed that the amount of the hIL-7 protein content derived
from transgenic tobacco lines ranged from 17.84 ng/ug to 23.3 ng/ug total protein solubility. Conclusions:
This finding opens the way for researchers to obtain safe recombinant hIL-7 proteins in plants for medicine,
treating human coughs.
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Trong y hoc ngay nay, cac protein cé hoat tinh day, ngu‘c‘)n nguyén liéu dé san xuat céc loai protein
sinh hoc duwgc str dung rong rai d8 lam thuc didutri  ndy chd yéu I3 tdch chiét tlir cac bd phan cla dong
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vat. Tuy nhién, do nhu cau ngay cang cao trong khi
ngudn cung tir dong vat rat han ché, gid thanh lai
a4t va d& nhiém cdc mam bénh nguy hiém cho con
ngudi, nén viéc nghién ctru téng hop protein téi t6
hop dugc dat ra mét cach cdp thiét.

Biéu hién protein tdi t6 hop & thuc vat hién dang
dugc quan tdm nghién ctru vi nhitng vu diém vuot
troi so véi cac hé théng biéu hién khac Ngay nay, tr
nhitng thanh tyu cda khoa hoc hién dai, bao gébm
ca cong nghé sinh hoc phan tlr gitip cho thuc vat tré
thanh ngudn san xuat cac hop chat cé gia tri nhu: cac
cytokine, khang nguyén vaccine va khang thé vv...
[3], [4], [5], [9], [12], trong d9, ré to dwoc st dung
cho muc dich san xu#t protein tai t6 hop va cac chat
chuyén héa thir cap do cé nhiéu vu diém nhu chi
phi san xust twong déi thap, qua trinh van hanh don
gian, san xuat cac hop chat dc trung cho cac té bao
nhan chun cé hoat tinh sinh hoc do ching cé kha
ndng cai bién sau dich ma, an toan déi vdi con ngudi
do chiing khong c6 céc loai virus va mam bénh gay
hai cho nguoi [15]. Hién nay, nudi cay ré to da dwoc
s dung rong rai cho nhiéu qud trinh sdn xuat protein
t4i t6 hop [16] va cac dwgc phdm sinh hoc tai t6 hop
nhuw SEAP (human secreted alkaline phosphatase)
[8], khang nguy&n bé mit HbsAg cla virus viém
gan B, cac tiéu don vij B cla ddc t8 vi khudn Vibrio
cholerae, protein vo L1 clia HPV, protein E2 cla virus
viém gan E & ngudi HEV, khang nguyén HA cla virus
cum, protein vé cla virus Rota, glycoprotein cta virus
dai [3]; protein huynh quang két hop vdi protein ricin
B (GFP-ricin B) [13]; cac loai khang thé va cac chubi
nang, chudi nhe clia khang thé [6].

Trong bai bao nay, ching téi trinh bay két qua
bi€u hién protein hlL-7 tai t6 hgp thu nhan qua hé
thdng ré to thudc 14. Pay 13 mét trong nhitng nghién
clru tao co s& nang cao chat lugng diéu tri bénh cho
con ngudi theo huéng st dung liéu phap sinh hoc va
gbp phan hoan thién cac phuong phdp nghién citu
san xuat céc cytokine néi chung va interleukin 7 néi
riéng mot cach tdi vu.

2. VAT LIEU VA PHUONG PHAP NGHIEN CU'U

2.1. Vat liéu

Gi6ng thudc 14 N. tabacum K326 dugc cung cap
b&i Vién Kinh t&€ ky thuat thudc I8, Téng Cong ty
thudc 14 Thing Long cung cap.

Chlng vi khudn A. rhizogenes ATCC 15834, A.
tumefaciens Cv58, E. coli Rosetta-gami B dung trong
phan 1ap gen, thiét k& vector chuyén gen va biéu hién
protein hiL-7.

Vector chuyé&n gen pK7WG2D.1 c6 hai vj tri attR1
va attR2 duoc st dung lam vector dich trong ky
thuat Gateway.
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Vector pENTR™221/cal nhdn tir Vién Sinh hoc
phan t&r va Dugc hoc, Trwong Dai hoc Heidelberg,
CHLB Dtrc. Vector nay duoc thiét k€ mang doan tin
hiéu peptide calreticulin ndm gitra hai vi tri tai t6 hop
attL1 va attL2 va hai diém cat cla enzyme gidi han la
Sacl va Hindlll ndm & dau 3’ clia doan tin hiéu peptide.

C3p mdi str dung trong nghién ctru dé kiém tra sy cé
méatclagenhiL-7:IL7_F  (TCGAG CTCGATTGTGATATT)
va IL7_R (AGGAAACACAAGTCATTCAG) duoc tong hop
tai cong ty MWG, CHLB Dirc.

2.2. Phuwong phap

2.2.1. Phwong phdp t6i wu md di truyén gen
hIL-7 biéu hién & thurc vdt

Qua trinh thay d6i m3 di truyén clta gen hilL-7
gdm cac budc:

Buwdrc 1: Khai thac théng tin trinh tw nucleotide
gen hiL-7 trén Ngan hang Gen quéc t&, ma s6 3574
[11] va trinh tw mRNA, m3 s6 J04156.1.

Buwdrc 2: Thay thé cac codon hiém trong gen hiL-7
b3ng cac codon phd bién & thurc vat bang phan mém
Codon Optimization 2.0 dua trén théng tin tan suat
céac codon phd bién & thyc vat trong co s& dit ligu
m3 di truyén Codon Usage Database [11]. Ngoai ra,
trinh tu ATTTA duoc loai bd va st dung phan mém
Invitrogen dé t8i wu nham giam thiéu su hinh thanh
mRNA thi cap.

Buwdrc 3: B6 sung céc vi tri nhan biét cla enzyme
gidi han Sacl, Ncol, Hindlll, BamHI vao trinh tu gen
nhdm phuc vu cho qua trinh cit va ghép ndi gen khi
thiét k& vector chuyén gen.

Buwdc 4: Thém doan trinh tv ma hoa cho c-myc
tag va His-tag vao dau 3’ cGa gen hiL-7 d€ ki€ém tra su
bidu hién cla protein hiL-7 ti t8 hop trong thuc vat
thdng qua cac phuwong phdp lai mién dich Western
blot va phan tich ELISA va hé tro thu nhan protein
hIL-7 tinh sach.

Buwdc 5: S dung phan mém BioEdit, Graphical
Codon Usage Analyzer d& kiém tra va so sanh trinh tw
nucleotide va trinh tw acid amin suy dién clia gen hiL-
7 trwde va sau khi d6i ma. Gen hiL-7 téi t6 hop duoc
dat téng hop nhén tao tai hang Epoch Life Science
(M¥) va dwgc nhan dong trong vector pBSK-IL7.

2.2.2. Phwo'ng phdp bién nap vector chuyén gen
vao vi khudn A.rhizogenes ATCC15834

Vector pK7WG2D.1/cal/IL7 s& dwoc bién nap vao
t& bao A. rhizogenes ATCC15834 bing phuong phép
xung dién, gdbm céc bwdc: Tién hanh rira cuvette
bang cbn 70°va nudc deion vo trung. Sau dé, dat
t& bao kha bién trong dd 15 phdt va bé sung 1 pl
plasmid vao 50 pl t& bao kha bién va tron nhe. Tiép
tuc chuyén tat ca hon hop dich t& bao kha bién va
plasmid vao cuvette va xung dién & diéu kién 2,5
kV, 25 pF, 200 Q. Sau d6, dé trong da 10 phut, bé



sung 500 pl YMB va ddo nhe réi chuyén sang éng
eppendoft 2ml. Nu6i lac & 28°C trong 1 gid va cay
trai ra dfa moi trudng YMB b6 sung 100 mg/l khang
sinh spectinomycin. '

Su c6 méat cla vector chuyén gen dugc kiém
tra bang ki thuat colony-PCR vdi cdp mdi dic hiéu
hodc bang phan &ng cit bdi enzyme gidi han Sacl
va Hindlll.

2.2.3. Phwrorng phdp tao ré to thuéc I chuyén
gen hiL-7

Vector chuyén gen pK7WG2D.1 mang cu tric
hiL-7 dwoc chuyén vao t& bao vi khudn A. rhizogenes
ATCC15834 bang phwong phap xung dién.

Phuong phap tao ré to chuyén gen duoc thuc
hién theo Gaume va cong su (2003) [7]

Bwdc 1. Chudn bj dich huyén phu vi khudn: Nubi
mot khuan lac A. rhizogenes ATCC15834 mang ciu
trdc pK7WG2D.1/cal/IL7 vao 5 ml MS Iéng cé bé
sung khang sinh kanamycin 50 mg/l mot ngay trudc
ddng nudi cdy & 28°C va 200 rpm. Hut 1 ml dich
khuan nudi ldng & trén cho vao 50 ml MS lédng, nudi
ti€p cho dén khi 0D, dat 0.7.

Bwdc 2. Chudn bi mdnh cdy thuc vét: Cat cac
manh 14 thudc |d 1 tudn tudi cd kich thuwdc khodng
1 cm? va lam t8n thuong xung quanh bang ludi dao,
dat Ién moi trvong WPM trong 2 ngay.

Buwdc 3. Béng nudi cdy: Cho cdc manh 13 vao binh
tam gidc loai 250 ml, bé sung huyén phu vi khuan dé
lay nhiém. Sau 30 pht, chuyén cic manh I 1&n gidy
tham d3 khir trung, thdm khé va cdy chuyén cdc manh
14 1én mai tredng WPM.

Buwdc 4. Chon loc: Sau 2 ngay déng nudi cay, tién
hanh chuyén cadc manh 13 sang mdi trudng WPM
d3c b6 sung khéng sinh cefotaxime 500 mg/l va
kanamycin 100 mg/l dé chon loc nhitng manh 13
chuyén gen thanh céng. Sau 2 - 4 tuan, cdc manh
cay bat dau cdm (ng tao ré duogc cit va chuyén sang
mdi tredng WPM cé bd sung cefotaxime 400 mg/I
va kanamycin 100 mg/I.

2.2.4. Phuwong phdp phan tich protein hiL-7
bdng sinh hoc phén ti&

Lai Western blot

Tach chiét protein tan t6ng s6: Thu 1 gam sinh
khéi nghién thanh bét min trong nito' 16ng bang coi
chay s, bé sung dém PBS 1X. Thu dich nghién vao
6ng Eppendorf 2ml, ly tAm 10.000 rpm & 4°C, thu dich
protein & phia trén. Protein t6ng s6 duoc dinh luvgng
bang phuong phap so mau cta Bradford (1976) [2]
dwa trén su thay déi budc séng hap thu cuwe dai va sy
d6i mau xay ra khi CBB (Coomasie Brilliant Blue) lién
két véi protein trong dung dich acid.

Dién di protein tng s6 va chuyén mang: Protein
dwoc phan tach bang dién di SDS-PAGE 12% trong

didu kién khéng khlr, sau dé chuyén Ién mang
nitrocellulose bang may chuyén mang Fast blotter G2
(Thermo Scientific Pierce) & 25V, 1,3A trong 20 pht.
Théo mang, trang bang nudc khir ion trong 5 phut.

Blocking protein: Protein trén mang lai duoc
blocking bang sita tidch béo 5% (pha trong PBS
0,05% Tween) trong 10 phdt & nhiét dé phong; G
vdi khdng thé 1 anti c-myc néng d6 180 pg/ml pha
lodng ty 1& 1:100 qua dém & 4°C, rlra mang bang
dung dich PBST 3 [an, mbi [an 5 phdt; G véi khang
thé 2 1a khéng thé 1gG cong hop HRP pha lodng ty
[& 1:10.000 trong 1 gio. Rlra mang bang PBST 3 lan,
mdi [an 10 phat.

Phat trién mau protein: Protein hiL-7 trong mau
duoc phat hién nho phan ng hién mau bang co
chat DAB (Diaminobenzidine) trong 15 phat dén khi
hién bang mau nau.

Phdn tich su tich ISy hiL-7 tdi t6 hop bdng ELISA

Ky thuat ELISA gidn ti€p dinh lwgng protein hiL-7
théng qua dinh lwgng protein c-myc dugc ti€én hanh
theo phuong phap cta Sun va cdng sy véi mét sé
cai tién (2006) [14], gbm céc budc chinh: Budc 1:
Pha lodng dich chiét protein téng s& clia cdc mau
chira hiL-7 dat néng d6 200 pg/ml, st dung 100 pl
ma&u tra vao céc 6 trén dia microplate, mdi mau l3p
lai 3 IAn; Budc 2: U qua dém & 4°C; rira dia 2 [an
bang PBS-T (Tween 0,05%); Budc 3: Blocking bang
sira tadch béo 5% pha trong PBS trong 2 gio & nhiét
dé phong; rira dia 2 lan;

Buéc 4: U véi khang thé 1 anti c-myc (180pg/
ml) pha lo3ng 1:100 trong 2 gi®; U véi khéng thé 2
|a khang thé IgG céng hgp HRP pha lodng 1:10.000
trong 1 gi® va co chat hién mau [ TMB; Buéc 5:
Dung HCl AN d& dirng phan tng mau; Do mau &
budc song 630nm.

2.2.5. Phwong phdp xi& ly sé liéu, phén tich
théng ké

K&t qua nghién ctru cha ludn dn dugc phéan tich
théng k& bang phan mém Microsoft Excel 2016,
Table Curve theo cac tham s6 théng ké: gid tri trung
binh, d6 léch chuan (o), sw sai khac gilta cac gia tri
trung binh duoc kiém dinh bang gidi han sai khac
nhd nhat LSD cla Fisher véi a=0,05, chi s6 ED, v.v...

3. KET QUA VA BAN LUAN

3.1. K&t qua t6i wu ma di truyén gen hIL-7 biéu
hién & thyc vat

Chang t6i st dung trinh tu gen hiIL-7 & ngudi
dugc céng bs trén Ngin hang Gen cé mi3 sb
J04156.1 va bang tin suat cac codon phd bién &
thuc vat (Codon Usage Database) [4], cung v&i phan
mém Codon Optimization 2.0 d€ loai bé va thay thé
khoang 10% cac codon hiém trong gen hiL-7 bang
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cac codon phé bién trong thuc vat ma khéng lam
thay d6i thanh phan va trat ty céc acid amin. Ngoai
ra, chiing toi cling ti€n hanh loai bo trinh tu ATTTA
trén gen hil-7 dugc cho la gdy bat én trong qud
trinh phién ma mRNA [10], k&t hgp st dung phan
mém cla Invitrogen dé& gidam thiéu sy hinh thanh
ciu tric mRNA thi cap.

Ngoai ra, d& chuan bi cho cat va ghép néi gen
trong qua trinh thiét k& vector chuyén gen, cac trinh
tw nhan biét clia enzyme gidi han Ncol, Sacl dd duoc
thém vao diu 5’ va trinh tu nhan biét cla enzyme
gidi han Hindlll dugc thém vao dau 3’ cla gen hil-7.
DPoéng thoi, ching t6i thém cac trinh tw nucleotide
m3 héa cho protein c-myc va his-tag vao dau 3’ cla
gen hiL-7.

DE phan tich va kiém tra mic dé phu hop cla
céc codon trén gen hiL-7 trwdc va sau khi cai bién
m3 di truyén, ching tdi st dung cdng cu Graphical
Codon Usage Analyzer. Cac bd ba hi€m c6 chi sé phu

R -
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Mitc d phit hop

g

hop dudi 30% cé kha ndng anh hudng téi sy biéu
hién cla protein hIL-7 trong hé théng thuc vat da
duoc thay bang cac bé ba ddng nghta.

K&t qua phan tich sw phl hgp clia gen hiL-7 trudc
khi cai bi&n m3 di truyén ¢ s6 codon ma tan sudt st
dung dudi 30 chiém 4% (Hinh 1.A) dugc phan bd
rai rac trén gen (Hinh 2.A). Ngoai ra, chi s6 phu hop
codon CAl (codon adaptation index) cta gen hiL-7
trwde cai bién déi v&i hé théng biu hién thuc vat
I3 0,72. Sau cai bién chi s6 CAl cla gen hiL-7 tang
|&n 0,82 va khong con cac bo ba cé tan suat sl dung
dudi 30% (Hinh 1.B va 2.B), thay vao dé la cdc ma c6
tan sudt sir dung cao 90-100% (Hinh 2.B).

Két qua ching toi dd thanh cdng trong viéc thay
d6i ma di truyén clia gen hiL-7 dé phl hop va nang
cao hiéu qua biéu hién trong thuc vt ma khong lam
thay d6i trinh ty acid amin so véi gen gdc, véi do
twong ddng nucleotide 1a 63,6%, d6 twong dong acid
amin la 100%.
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M d¢ phii hop

Hinh 1. Su phan bé ty I& % phu hop clia cdc nhém ma bd ba gen hiL-7
biéu hién trong hé théng thuc vat
A. Gen hiL-7 trwdc cai bién ma di truyén, B. Gen hiL-7 d3 cai bién ma di truyén

ataenierte e e R T T
OSSR 0T g T 1 o8 IR 0 g
'éso-- __ LA _ b I3 a0 IR F 201 B VO (D L
704 [ L Ji ] OO T Enm_ e il [ L O I O
A WL A L0011 1 Hait I |
A0 0 o L L M
oo 0 L O AL O L O S NSNS B 0L L LS . NS IS
Eopldllschusscobidon s bl £y

*(8 --------------- *(a B e
B A TSRS EEEE
e e

0 50 100 150 200 250 300 350 400 450 500 0 50 10 10 20 250 300 350 40 450 500

Hinh 2. Biéu d6 phan bd tan suat s dung codon theo chiéu dai gen hiL-7
khi bidu hién trong hé théng thuc vat
A. Gen hiL-7 truéc cdi bién ma di truyén, B. Gen hiL-7 dd cdi bién mé di truyén

Trinh tw nucleotide gen hiL-7 sau khi dugc t8i wu
¢6 kich thuéc 536bp, dugc dit tdng hgp nhan tao
tai hang Epoch Life Science (Hoa Ky) va dwgc nhén
dong trong vector pBSK/IL7.
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3.2. Thiét ké vector pK7WG2D.1/cal/IL7 t4i t8 hop
Qua trinh thiét k& vector pk7WG2D.1/cal/IL7 tai
t8 hop bang k¥ thuat Gateway d3 duoc trinh bay &
bai bdo khdac, ching toi xin phép khéng trinh bay lai



@ bai bdo nay. K&t qua chiing t6i da thiét k& thanh
c6ng vector pk7WG2D.1/cal/IL7 tai t& hop dé chuin
bi cho qud trinh bién nap vao vi khuan A. rhizogenes
ATCC15834 bang xung dién tao ré to chuyén gen.

3.3. K&t qua tao ré to' thudc la chuyén gen mang
gen hiL-7

Ching toi ti€n hanh cdm rng manh 13 thudc 13
trong méi trudng WPM trwdc 2 ngay. Ddng thoi,
ti€n hanh nudi khuan A. rhizogenes ATCC15834
mang vector pK7WG2D.1/cal/IL7 trong mdi truong

YMB c6 b6 sung khang sinh spectinomycin 100 mg/I.

Sau 2 ngay cAm (ng, cdc manh |3 thudc 13 duoc
déng nudi cay vdi vi khudn A. rhizogenes mang vector
chuyén gen pK7WG2D.1/cal/IL7. Cac manh 14 dwoc
nudi cdng sinh 2-3 ngay va duagc cdy chuyén sang moi
truong WPM c¢6 khang sinh cefotaxime 500 mg/I va
kanamycin 100 mg/| dé chon loc. S6 lwgng mé |a séng
s6t trén moi truwdng chon loc gidm dan theo thdi gian,
sau 3 tuan, nhitng mo 14 sdng sot bat d&u cdm tng tao
ré to, k&t qua thé hién trén Bang 1.

Bang 1. K&t qua chuyén gen pK7WG2D.1/cal/IL7 vao mé 13 thudc |13 trén méi trudng chon loc

L6 thi Tong s6 $6 mo 14 sdng sét S6 mo la sdng sét S6 md 1a sdng sét
nghiém mé l4 sau 1 tuin sau 2 tuin sau 3 tuan
1 70 49 33 25
2 70 52 36 28
3 70 50 37 26
Téng sd 210 151 106 79

K&t qua tao dong va hinh anh cdc manh 14 trén méi trudng chon loc duwgc thé hién qua Bang 2 va Hinh 3.

Bang 2. K&t qua tao dong ré to chuyén gen hiL-7

MAau cdm &ng

) s S6 ré/manh 14 Chon loc ré
L5 thi nghiém nf:u S6r&  SBrd
S6 lwgng Ty lé (%) 7 ngay 15 ngay tach séng Ty lé (%)
riéng sot
1 70 25 35,71 2,34+£1,15 12,31+1,22 108 108 100
2 70 28 40 2,33+£1,45 11,27+1,14 102 102 100
3 70 26 37,14 2,14+1,24 9,56+1,34 95 95 100
Tong s6 210 79 37,62 2,27%1,28 11,04+1,23 305 305 100

Céc dong ré to chuyén gen s& duoc chuyén sang
nudi cdy Iéng thu sinh khéi dé tiach chiét protein
hIL-7 tai t6 hop. Trong thi nghiém nay, ching toi
d3 st dung trinh ty nucleotide tin hiéu calreticulin

& dau 5’ cta gen hiL-7, doan tin hiéu nay cé chirc
ning dan protein tai t6 hop biéu hién ra méi
truong nudi cdy gilp viéc tinh sach cac protein tdi
t6 hop dwoc dé& dang hon.
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Hinh 3. K&t qua qua trinh tao va chon dong ré to chuyén gen hiL-7
(A). Giai doan déng nudi cdy; (B). Manh 1a trén mdi truong chon loc; (C). Manh |4 cdm (ng tao ré sau 3
tudn; (D). Ré to sinh trwdng nhanh sau 15 ngay cdy chuyén; (E). Ré to chuyén gen trong méi truong l6ng

Chuing t6i chon ngau nhién 5 dong ré to tir cac dong sng sét sau chon loc, sinh trudng 6n dinh va tién
hanh phan (ng PCR bang cdp moi ddc hiéu IL7_F va IL7_R. San pham PCR duogc dién di kiém tra trén gel

agarose 0,8%.
M 1 2 3

536 bp

Hinh 4. K&t qua PCR 5 dong ré to bing cip mdi IL7_F va IL7_R M. Thang DNA chudn 1 kb; 1 - 5. Cac dong ré
to chuyén gen; (-). PSi chirng am: dong ré to khdng chuyén gen; (+). D8i chirng duong: pBSK/IL7

K&t qua thé hién trén hinh 4 cho thay, & cac giéng
1-5 déu xuat hién mot bang dac hiéu, kich thudc
khoang 536 bp, twong &ng véi kich thudc gen hiL-7
khi dwoc nhan bang cdp mbdi IL7_F va IL7_R. Diéu
nay chirng t6, ching tdi da chuyén thanh cdng gen
hlL-7 vao ré to thudc I3, |a tién dé cho cac thi nghiém
biéu hién protein ti€p theo.

3.4. K&t qua phan tich biéu hién protein hIL-7 tai
t6 hop trong cac dong ré to’ chuyén gen

Chuing t6i st dung k¥ thuat Western blot d& phan
tich sy biéu hién cta protein hiL-7 & 5 dong ré to d3
duoc danh gia bang ki thuat PCR. K&t qua thé hién
trén hinh 5 cho théy, cac dong ré to chuyén gen m3
héa protein hiL-7 d&u xuat hién mot bang kich thudc

4

Hinh 5. K&t qua biéu hién protein hiL-7 & cic dong ré to bang Western blot M. Thang protein chuan;
1-5: dong ré to chuyén gen; (+). PSi chitng dwong (protein scFv 150 ng), (-). D8i chirng &m: dong ré to
khéng chuyén gen. Phan (ng lai si dung khang thé khang c-myc

khoadng 23 kDa, tuong &ng vdi kich thudc protein
hIL-7 c6 kém theo protein c-myc va his-tag theo tinh
toan ly thuyét. Trong khi & dudng chay doi chirng
am |a dong ré to khong chuyén gen khdng xudt hién
bang protein. Diéu nay cho thay gen ma héa protein
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hIL-7 d3 dwoc chuyén va biéu hién thanh céng trong
ré to thudc I3.

Chung t6i sir dung phwong phép ELISA dé xac
dinh ham lugng protein hiL-7 tai t6 hgp trong cac
dong ré to chuyén gen. K&t qua thé hién & Hinh 6.
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Hinh 6. Bidu d8 so sanh ham lugng protein hiL-7 trong 5 dong ré to chuyén gen

Két qua trén Hinh 6 cho thay, ham lwgng protein
hIL-7 thu nhan tlr cic dong ré to chuyén gen dao déng
tir 17,84 ng/ug dén 23,3 ng/ug protein tan téng s6.
Trong dd, biéu hién protein hIL-7 cao nhét a dong 1,
dat 23,3 ng/pg protein tan t6ng s8, thap nhat la dong
5, dat 17,84 ng/ug protein tan téng s6.

4. KET LUAN

Tir cac két qua nghién ctru cho thay, ching t6i d3 ti uu
thanh cng ma di truyén gen hiL-7 biéu hién & thuc vat va
d3 bidu hién thanh céng protein hiL-7 t4i t6 hop & dong
ré to thudc 14 v&i ham luong cao nhat dat 23,3 ng/ug
protein tan t6ng s&. K&t qua nay méd ra hudng nghién ctru
thu nhan protein hiL-7 t4i t6 hop an toan & thuc vat dé st
dung trong y hoc, chit¥a bénh cho con nguoi.
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