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BIEU HIEN GEN HIV-1 p24 O CAY THUOC LA CHUYEN GEN LUC LAP
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TOM TAT : Chuyén gen HIV-1 p24 vao luc lap da duwoc thiee hién thanh cong ¢ cdy thuéc ld V2

(Virginia TBE2). Bing cdc kj thudt PCR va Southern blot, cdc gen chuyén dwgc chirmg minh da hoa

nhdp vao diing vi tri thiét ké trén luc lap, giita gen trnfM va trnG. Két qua Western blot cho thdy gen

HIV-1 p24 biéu hién ¢ cdc dong thudc ld chuyén gen. Ham lwong protein p24 dwoc ghi nhdn qua phan

tich ELISA cho thdy tich lily & mitc cao nhdt ld 6,3 % tong protein hoa tan (total soluble protein - TSP),

& cdc ld gan ngon, va thap nhat 1o 1,7% TSP. Protein dugc tinh sach bang phwong phdp sdc ky loc gel

phdn tir ¢6 do tinh sach la 9,694 lan, hiéu suat tinh sach la 31,94%, tuy nhién protein p24 mat hoat tinh

nhiéu sau khi tinh sach.

Tir khéa: gen HIV-1 p24, cdy thudc ld V2, luc lap .

MO PAU

Cay thudc 14 V2 dugc chuyén gen HIV-1 p24
va gen aadA vao luc lap, chdi duoc tai sinh trén
mdi trudng cé chit didu hoa sinh truéng BA 1
mg/l, NAA 0,1 mg/l va khdng sinh chon lgc
spectinomycin va streptomycin & nong d¢ ban
diu twong tng 12 80 mg/l va 125 mg/l. Cic
chdi chuyén gen gia dinh s& dugc tiép tuc chon
loc & néng d6 cao hon 1én téi 500 mg/l. C6 4
dong, ky hi¢u T1, T2, T5, T6 c6 kha nang
khéng hai loai khang sinh & ndng do cao nhat,
phit trién thanh cdy con va ra ré& Dong T3 chi
khing dugc spectinomycin ¢ mirc thap va chét
o n@)ng d6 250 mg/l. Cac dong T1, T2, TS5, T6
da kiém tra béng PCR cho théy ¢6 su hién dién
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cia gen HIV-1 p24 [4], s& duoc tiép tuc phan
tich bang cdc k¥ thuét sinh hoc phan tir va sinh
héa dé xdc dinh di truyén cdc gen bién nap, su
biéu hién protein p24 va tinh sach protein tdi t&
hop.
VAT LIEU VA PHUONG PHAP
Vit liéu

Cay thudc 14 V2 (Virginia TBE2) da duoc
chuyén t6 hop gen Prra/HIV-1 p24/TrbcL va
PrrnfaadA/TpsbA cAu tric trén  vector
pITB.HIV-1 p24 vao lyc lap bing phwong phdp
bén gen. Céc dong chuyén gen nhan duoc sau
khi chon loc va kiém tra c6 sy hién dién cua

gen HIV-1 p24 bang phwong phdp PCR [4].
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Céu tric vector pITB.HIV-1 p24:

+ aadA: gen tao tinh khing hai loai khing
sinh spectinomycin va streptomycin, ding dé
chon loc d6i twong chuyén gen.

+ HIV-1p24: gen biéu hién protein HIV-1
p24.

+ Prrn: promoter operon rRNA lap thé.

+ TrbcL, TpsbA: ving khong dich ma dau 3’
tir gen rbcL, gen psbA lap thé.

+ trnfM, trnG: vung flank (vi tri swon bén)
chua trinh tu cic gen trnfM va trnG luc lap

diing dé tai t6 hop ddng dang.

Céc dong thudc 14 chuyén gen va ciy V2
hoang dai dugc nudi cdy in vitro va trong ngoai
vuon wom dé& lam nguyén lidu cho cdc thi
nghiém.

Céc vat liéu, héa chit khdc st dung duogc
trinh bay cu thé theo cic phuong phap phan
tich.

Phuong phap PCR

DNA thubc 14, dugc ly trich tir 14 bing bo kit
tach DNA thyc vat mini cia QIAGEN (buc),
ding 1am nguyén liéu dé kiém tra sy hién dién
cua céc gen bién nap vao luc lap bé“mg phuong

phap PCR véi cic mdi dic hiéu (Bang 1).

Bang 1. Cac mdi dic hiéu

Gen Tén moi Trinh ty cac nucleotide (5°-3") Kich thudc (bp)
aadA aadApl AAC CTC CTA TAG ACT AGG C 250

aadAp2 AGC GAA ATG TAG TGC TTA CG
HIV-1 p24 p24 for ATGGCTAGCGGATCCCCTATT 700

p24 rev TCTAGAGGAATTCTACTCAGCTTTATGTC

Gen luc lap cpTl
(trnG, trnfM) cpT2

GGA TTT GGT ATA GTT GGC C
CTT GTT TAT CTA TTA GTT TTC AGT

255 (¢ luc lap
hoang dai)

Quy trinh PCR khuéch dai doan trinh tw
dwéi 1000 bp

Thanh phin vt liéu:

- Nuéc cit v triing 13,8 ul
- 5 X GoTagq flexi buffer Sul
- MgCl, (2,5M) 2 ul
- Méi xuéi (10 pmol) 1ul
- Mbi nguoc (10 pmol) 1l
- dNTPs (10 mM) 1ul
- GoTaq Polymerase 0,2 ul
- DNA template 1ul
- Thé tich cudi: 25ul

Chu ky luan nhiét: 30 chu ky theo cic budc
sau: 95°C/2 phit [95°C/1 phidt , 50-52°C/1
phiit, 72°C/2 phiit ] 72°C/5 phuit.

Quy trinh PCR khuéch dai doan trinh tw
dic hi¢u trén 1000 bp

Thanh phin vt liéu:

- Nuéc cit vo tring 38 ul
- 10 X buffer Sul
- dNTPs (20 mM) 2 ul
- AccuTaq 1ul
- DNA template 1 ul
- Mbi xuéi (10 pmol) 1l
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- Mbi nguoc (10 pmol) 1l
-DMSO 1ul
- Thé tich cubi 50 ul

Chu ky luan nhiét: 30 chu ky theo cic budc
sau: 98°C/30 gidy [94°C/30 gidy, 50-60°C/30
gidy, 68°C/4 phit ] 68°C/10 phit.

San phim PCR dugc bao quin ¢ 4°C.

Két qua PCR dugc dién di trén gel agarose
0,8%, dung dich d¢m TBE 1%, thang DNA
chuén 1 kb (Biolabs, Anh) [3,13].

Phwong phap Southern blot
Diing mau do dic hiéu c6 ddnh ddu dé phat

hién trinh ty DNA cén kiém tra thong qua lai

Phuong phap Southern blot khong phéng xa
duogc thuc hién dya trén quy trinh cia McCabe
va cs (1997) [5]. DNA dugc chiét tich tir 14
theo bd kit DNeasy cia QIAGEN (Puc).

Miu DNA thubc 14 (5ug DNA téng) duoc
cit bang enzym gioi han BglIl. Trén luc lap
hoang dai s€ c6 kich thudc doan cét ¢6 thé lai
voi probe 12 3,5 kb va trén luc lap chuyén gen
la 5,8 kb.

Hén hgp DNA sau khi cit duoc chay dién di
trén gel agarose 0,8 % trong dién truong 25 V
qua dém (thang chuan A HindIll) va sau d6
dugc chuyén lén mang lai Hybond (GE

Healthcare).
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So @6 2. CAu triic gen bién nap vao luc lap gia dinh va cdc vi trf cit bing enzyme cat gidi han (rpsi4, trmfM, trmG,

yef9, trnS, psaB, psaC: cdc gen lap thé thubc 14)

Maiu do (probe) ddc hiéu cho gen luc lap
thubc 14 psaB dwoc chudn bi theo phuong phdp
tong hop mau do dénh dau DIG bang PCR, véi
hai mdi, moi xudi 5°-AAT TTC TGC CAA
TAT CCA CGC C-3’ va mdi ngugc 5°-GTT
GCC GGG TTG GTT AAA TGC-3’ véi kich
thudc trinh ty probe 1a 543 bp.

Qui trinh lai dugc thyc hién & 37°C trong 16
gio. Mang lai sau d6 dugc mang di phat hién
bang phin ing quang héa va ghi lai trén phim

X quang [5, 6, 8, 13].

Phwong phap Western blot
Ly trich protein

Pé ly trich protein tong sb, 0,3 g 14 dwoc
nghién trong nitrogen 1éng dén khi min, sau dé
thém vao 1 ml dung dich ly trich protein (50
mMN-2-hydroxyethylpiperazine-N'-2-
ethanesulphonic acid (HEPES)/KOH pH 7,5, 1
mM disodium ethylenediaminetetraacetate, 10
mM potassium acetate, 5 mM magnesium
acetate, 2 mM phenylmethylsulphonyl fluoride
(PMSF), 30 mM 2-mercaptoethanol) dugc gilr
& 4°C. Tron déu hdn hgp khoang 10 phit trén
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da, sau d6 ly tim 15 phidt ¢ 13000 vong/p &
4°C, thu 14y phan dich trong [6].

Dich ly trich protein dwgc chuén d6 bing
phuong phap Bradford. Thang nong do chuan
dugc dung véi bovine serum albumin (BSA) &
cic néng do 1; 0,5; 025; 0,125; 0,0625
(mg/ml) twong quan véi cac gid tri OD do &
budc séng 595 nm. Dua vao dd thi tinh cdc
ndng do protein trong miu thi nghiém theo cdc
gid tri OD do duoc [10].

SDS - PAGE

Protein dugc phén tach bang dién di trén gel
polyacrylamide dya theo kich thudc sau khi
duoc bién tinh vé cAu tric bac 1 béi thanh phﬁn
SDS. Ban gel gdm c6 hai phin, phan trén 1a
phin gel gom (stacking gel) c6 4%
acrylamide/bisacrylamide va phan dudi 1a phan
gel phan tich (resolving gel) c6 12%
acrylamide/bisacrylamide  (Bio-rad, = M§J).
Protein marker dugc dung 1la GE Rainbow
RPNS8OOE. Ban gel dién di protein dugc nhugm
bang dung dich Coomassie Briliant Blue dé
quan sat cic bang protein cé trong dung dich
[8, 10].

Western blot

Ban gel sau khi chay dién di v6i cdc bang
protein dugc phan tich (khong nhuém quan
sat) s& dugc chuyén sang mang nitrocellulose
bang thiét bji semi-dry blotter (Apelex) trong
dién truong 120 mA trong 30 phiit.

Mang dugc u trong dung dich c¢b dinh (5%
skimmed milk trong PBS) qua dém ¢ nhiét do
phong, rdi tiép tuc & qua dém & 4°C trong dung
dich khang thé don dong tir ciru khang HIV-1
p24 pha loang 1:500 trong dung dich cé dinh.

Sau d6 mang dugc rira trong dung dich PBS b
sung 0,1% Tween 20 va duoc 1 tiép véi khang
thé don dong thi hai tir dé khang khdng thé
ctru két hop véi horseradish peroxidase, duoc
pha lodng 1:1000 trong dung dich c¢6 dinh [8].

Mang sau d6 duoc cho phdn Uing quang héa
v6i dung dich phét hién. Két qua dwoc ghi nhan
trén phim am ban Kodak. Protein HIV-1 p24 c6
kich thudc khoang 26 kDa.
Phwong phap ELISA

L4 (100 mg) dugc nghién min trong 400 pl
dung dich dém chiét tach protein (2,5% bovine
serum albumin (BSA), 0,1% Tween 20, 2 mM
PMSF, 30 mM 2-mercaptoethanol).

Pia Maxisorp 96 giéng (Nunc/Thermo Fisher
Scientific, Rockford, IL, USA) duogc tring qua
dém & 4°C voi 50 pl khéng thé da dong khang
HIV-1 p24 cua curu (Aalto Bioreagents,
Ireland) duoc pha loang & néng do 7,5 pg/ml
trong dung dich dém sodium
cacbonat/bicarbonate 100 mM, pH 9,6. Cic
giéng duoc rira ba 1an v6i 200 pl dung dich rira
(0,1% Tween 20/PBS) va sau d6 cb dinh véi
200 pl dung dich ¢b dinh (2,5% BSA/PBS)
trong 2 gio & 37°C (hodc qua dém & 4°C). 6
bo dung dich c6 dinh va thay thé bang 100 pl
mAau kiém tra khdng nguyén HIV-1 p24 pha
lodng 1: 200 véi dung dich c¢b dinh, cdc mau
nay gém dich chiét xuét protein cua cdc dong
thudc 14 chuyén gen, cdy V2 hoang dai va dung
dich khéng nguyén chuén HIV-1 p24 dwoc pha
lodng & céc ndng do 0, 10, 50, 100 (ug/ml).
Sau khi 1 2 gid & 37°C, céc giéng dugce rira bon
lin véi dung dich rira. Khang thé don dong

khang p24 biotin héa phu thudc cAu tao (Aalto
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Bioreagents, Ireland), dugc pha loang 1: 500
trong dung dich cb dinh, rdi cho vao cic giéng,
i dia & 37 ° C trong 1 gid. Sau khi rira bbn lan
voi dung dich rira, thém vao 100 pl phirc chit
streptavidin—alkaline phosphatase (Hoffmann-
La Roche, Basel, Thuy Si), da dugc pha loang
& 1: 1000 trong dung dich c¢é dinh vao cdc
giéng, dia duoc 1 trong 30 phit & 37°C.

Cac giéng duoc hdt sach dich va rira sach
bén 1an dung dich rta, roi thém vao 200 pl
phosphate p-nitrophenyl & néng d6 1,0 mg/ml
(SIGMA FAST, dang vién, Sigma, M¥). Pia
dugc u 6 nhiét do phong trong 10 phit, va sau
d6 thém 100 pl NaOH 1 M dé ding phan tng
mau. Doc két qua dudi may quang phd & bude
song 405 nm (MWG, Ebersberg, Buc) [6].
Phwong phép tinh sach protein bing sic ky
loc gel phan tir

Nghién 20 g 14 trong nitrogen 16ng dén khi
min. Cho vao hdn hop 200 ml dung dich ly
trich, tron déu sau dé loc qua vai loc. Dich sau
loc duoc ly tdm 15 phit ¢ 13000 v/p va thu
phan dich trong. Protein dugc tia bing aceton
vai ti 1€ dich : aceton 1a 1: 2. Dich chira tia
dugc ly tm 30 phit ¢ 13000 v/p.

P4 bod phan aceton va dé phin aceton con

thira trong tda protein bay hoi. Sau d6 hoa tia

vao 10 ml dung dich dém citric/citrate 5 mM
pH 6,5. Loc dich qua mang loc 0,45 pm.

Dung dich protein dugc tinh sach qua hé¢
thong séc ky loc gel phén tir. Cac thong s6 chay
séc ky nhu sau: cft 50 cm x 1,5 cm, flow
adaptor 1,5 cm, thé tich miu 2 ml, phan doan 2
ml, budc séng hap thu 280 nm, téc do dong
chdy 0,14 ml/p.

Pha rén 12 gel Sephadex G50 (gi¢i han phan
tdch 1,5-3 kDa), pha 1ong 1a dung dich dém
citric/citrate 5 mM pH 6,5 [6, 9, 10].

KET QUA VA THAO LUAN
Chon lgc va theo ddi cac biéu hién hinh thai
ciia cdy chuyén gen

Luc lap dugc chuyén gen trong cdy ¢ giai
doan dau rat it so véi phé‘m con lai 1a luc lap
hoang dai c6 thé 1én téi 10.000 don vi trong té
bao, do d6, nudi cdy mau chuyén gen trong moi
trudng 6 4p luc chon loc cao nham dé gia ting
s0 lugng luc lap chuyén gen va huéng téi dong
nhét toan b trong t& bao. O nhitng vong chon
loc du tién mot sd chdi/ciy chuyén gen c6
biu hién 14 loang 16 dém mit mau do
spectinomycin va streptomycin trc ché hinh
thanh céc ribosome tong hop protein & luc lap
hoang dai con tdn tai, anh huong dén sy tao

thanh diép luc trong 14 (Hinh 1).
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Hinh 1. Cay chuyén gen vdi 14 loang 16 ddm mat mau & nhitng vong dau chon loc cao bang khang sinh

spectinomycin va streptomycin

bé qua trinh chon loc dugc triét dé, cac dong
ciy chuyén gen dugc cdy truyén lién tuc trén
mdi trudng co ban ¢6 bd sung spectinomycin
va streptomycin & ndéng d6 ting dan tir ndng

do chon loc ban diu dén 500 mg/l. Céc cay

chuyén gen dugc cho tai sinh lai nhiéu dot trén
mdi truong cd spectinomycin va streptomycin

500 mg/l. Cic cé thé phit trién tét nhat s& duoc

chon. Viéc tdi sinh dugc thyc hién 4 1an (Hinh

2)[1,2,7].

Hinh 2. Cdc manh 14 cdy chuyén gen dugc nudi cdy tdi sinh chdi lai trén moi truong c6 khang sinh spectinomycin

va streptomycin 500 mg/l so v&i cdc méanh 14 tir ciy V2 d6i chimg

Cic dong chuyén gen sau 4 14n tii sinh trén

mdi tredng chon loc khong con biéu hién loang

16 dOm mat mau trén 14, phat trién tot, 14 cé

mau xanh 14 ciy ddng déu (Hinh 3).
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Hinh 3. Cdy chuyén gen phit trién t5t trén méi truong c6 khang sinh spectinomycin va streptomycin & ndng d6 500

mg/l.

Phén tich PCR
Céc dong chuyén gen sau khi chon loc c6
kha ning séng tot nhat 1a T1, T2, TS5, T6, da

duoc kiém tra su hién dién ctua gen HIV-1 p24

Ladder V2 PC T

[4]. Cac dong nay dugc tiép tuc kiém tra su
hién dién ciia gen aadA bang PCR véi cic moi

dac hiéu aadapl va aadap?2.

T3 5 T6

—> 250bp

Hinh 4. Két qua PCR kiém tra sy hién dién ctia gen aadA trong cdc dong thudc 14 chon loc sau khi chuyén gen T1,

T2, T3, T5, T6 va dbi chimng am tir cdy V2 hoang dai. Béi ching dwong tir pITB.HIV-1 p24. Thang chuén 1 kb

Két qué trén ban gel c6 xudt hién cdc bing
khuéch dai doan trinh ty phtt hop véi kich
thuéc mong mudn 250 bp (Hinh 4). Dong T3,
trong qud trinh chon loc, c6 kha nidng khing
spectinomycin ¢ ndng d6 khoing 250 mgl/l,
nhung khi chuyén sang ndng d6 cao hon thi
cay bi chét. Kiém tra PCR & dong nay, két qua
am tinh, khong c6 bing khuéch dai. Hién tuong
nay c6 thé dugc gidi thich do dong T3 1a dong
dot bién gen rrnl6 luc lap, khong phai dong

chuyén gen. Véi cic két qua kiém tra bing
PCR, c6 thé két luan cdc dong thude 14 T1, T2,
T5, T6 da dugc bién nap gen HIV-1 p24 va gen
aadA vao trong by méy di truyén ciia cay.

Tuy nhién dé kiém tra tinh 6n dinh cta cau
tric chuyén gen va vi tri hda nhép cua cic gen
nay trén lyc lap, hai phin tmg PCR duoc thuc
hién trong d6 phan tng thir nhat véi cip mdi

gdm 1 modi xudi cpT1 trén luc lap & vi tri gen
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trnG va mot mdi nguge p24 rev & vi tri gen
HIV-1 p24.

Két qua san pham PCR v&i méi cpT1 va p24
rev ¢ cic dong T1, T2, T5, T6 cho théy cd cac

Marker \' PC

bang khuéch dai trinh ty ddc hiéu lién két tir
gen trnfM dén HIV-1 p24 kich thudc 2,3 kb
(Hinh 5).

T2 5 T6

2,3kb

Hinh 5. Két qua PCR kiém tra sy hién dién cua trinh ty lién két tir gen trnG dén HIV-1 p24 véi céc mdi cptl va

p24 rev & cic dong thudc 14 chuyén gen T1, T2, TS, T6 va d6i chiing 4m tir cdy V2 hoang dai. D6i chimg dwong tir
pITB.HIV-1p24. Thang chuin 1 kb Biolabs.

O céc san pham PCR thuc hién véi cip mdi
cpT1 va cpT2 bét cip trén gen trnG va trnG,
két qua cho thiy 4 dong chuyén gen T1, T2,
T5, T6 c6 duy nhét cdc bang khuéch dai dic
hiéu kich thuéc 2,55 kb va & miu dbi chiing
V2 chi ¢6 bang khuéch dai kich thuéc 255 bp.
Béng 255 bp 1a doan trinh ty ¢ luc lap hoang
dai gitta cpT1 va cpT2, trong khi d6 bang 2,55

kb 12 trinh tw gdm ca céu tric gen bién nap

Marker NC

255 bp

chen giita cpT1 va cpT2. Trong trudng hop ddi
trong kiém tra trong tinh trang kham, khong
chuyén gen hodc bién nap vao nhdn s& nhdn
duoc bang khuéch dai 255 bp.

Piéu nay chimg to cic dong T1, T2, T5, T6
da dwoc chuyén gen HIV-1 p24 6n dinh vao vi
tri phit hop trén luc lap va & tinh trang dong

nhat lap thé chuyén gen trong cay (Hinh 6).

2,55 kb

Hinh 6. Két qua PCR kiém tra sy hién dién ctia trinh tu lién két tir gen trnG dén gen trnfM véi cic mdi cptl va

cpt2 & céc dong thude 14 chuyén gen T1, T2, T5, T6 va dbi ching 4m ciy V2 hoang dai. Déi ching duong tir
pITB.HIV-1 p24, thang chuédn 1 kb Biolabs.
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Phan tich Southern blot doan cat gi6i han trong ciia gen luc lap hoang
Cic dong chuyén gen dugc kiém tra di dai 1a 3,5 kb va luc lap bién nap gen 1a 5.8 kb.
truyén bang lai phan tir Southern blot véi probe Két qué trén phim tr ghi cho thdy ¢ dong doi
la trinh tu trén gen psaB, nim ngoai céc vi tri chimng c6 bang lai DNA ¢ vi tri 3,5 kb va ¢ cic
tai t6 hop dong dang trnfM va trnG c6 kich dong chuyén gen c6 cdc bang lai ¢ vi trf 5,8 kb
thudc 1a 543 bp. DNA tir cic dong chuyén gen (Hinh 7).
va dbi chirng dugc cit bing enzyme cit gidi Nhu vdy cu tric gen can chuyén da duoc
han BglII, tai 1 vi trf ct trén gen psaB va mét bién nap thanh cong vao luc lap va nim trong
vi tri cit bén trong k& cin trnS. Kich thuéc lién két voi cdc gen lyc lap hoang dai phit hop.

u H n<—sm
35k ——> N ‘
| ]

Hinh 7. Két qua phan tich Southern blot cdc dong chuyén gen T1, T2, T5, T6 va cdy V2 hoang dai. Thang DNA

chuén AHindIIl.
Phin tich biéu hién protein p24 bing Nong d¢ protein mau dugc tinh duya trén duong
Western blot chuén BSA.

Bén dong thube 14 chuyén gen T1, T2, T5,
T6 dugc kiém tra su biéu hién cua protein p24
bang phuong phidp Western blot.

L4 tir cdc dong thude 14 trong & vuon wom
khoang 1 théng dwoc dung dé ly trich protein.

Két qua dudng chuin:

Nong d6 mg/ml | 0,0625 | 0,125 | 0,25 0,5 1

OD 0,039 | 0,071 | 0,127 | 0,211 | 0,393
Phuong trinh dudng chuan dugc thanh lap y protein téng ctia mau duoc tinh theo phuong
= 0,4066x theo x 1a gid tri cdc ndng do protein trinh trén tir gid tri OD nhu sau (Bang 2):

chuén va y 12 gid tri OD tuong tng. Nong do
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Bang 2. Ndng d6 protein téng & cic dong phan tich.

Mau V2 T1 T2 T5 T6
oD 0,144 0,225 0,352 0,352 0,217
Nong do protein mg/ml 0,708313 | 1,106739 | 1,731431 | 1,067388 | 0,993606
Nong d¢ protein trong 14 mg/g | 2,361043 | 3,689129 | 3,55796 | 3,55796 | 3,312018

acrylamide trén nén SDS véi marker GE

Rainbow RPN8OOE. Céc biang protein duoc

Protein ctia cdc cdy V2 hoang dai ddi ching
am, cdc dong chuyén gen T1, T2, T5, T6 va
protein déi chimg dwong tir vi khuin E. coli nhudm thé hién trén ban gel (Hinh 8).

duoc phan tich bing dién di trén gel

Marker V2 VK T T2 T5 T6
“ — —.-—-
— —
4 »4
d o
26kDa ——>»
———

Hinh 8. Ban gel dién di phén tich cic protein ly trich tir cac dong chuyén gen T1, T2, T5, T6 , cdy V2 hoang dai va
tr vi khuan E.coli mang plasmid pITB.HIV-1 p24.

Céc bang protein trén ban gel s€ duoc
chuyén qua mang lai va két qua thyc nghiém
Western blot xdc dinh dugc cic bang protein

p24 & dong dbi chimg duong va cic dong

V2 VK

24 kDa

chuyén gen T1, T2, T5, T6. O cdy V2 hoang
dai dbi chirg am khong c6 bing protein p24
(Hinh 9).

T2 5 T6

p24 ~ 26 kDa

Hinh 9. Cac bang protein HIV-1 p24 & céc dong chuyén gen T1, T2, T5, T6 va E. coli mang plasmid pITB.HIV-1

p24 dugc phat hién boi phuong phap Western blot
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Két qua Western blot cho thiy protein p24
duogc biéu hién & céc dong thubc 14 chuyén gen
T1, T2, TS, T6.

Phan tich ham lwgng protein p24 trong cac
dong chuyén gen bing phwong phap ELISA

Céc dong chuyén gen c6 biéu hién protein
p24 dwoc chimg minh bing Western blot s&
dugc kiém tra bing ky thuat ELISA & xdc

dinh ham lugng protein p24 so véi ham lugng
protein tan téng. L4 ciia cAy chuyén gen va dbi
chiimg dugc thu nhin ¢ ngay thr 55 trén céc 14
12 va 20. Méu dugc ly trich protein tong va cho

két qua nhu sau:

Nong d6 mg/ml | 0,0625

0,125

0,25 0,5 1

oD 0,056

0,116

0,193 | 0,409 | 0,665

Phuong trinh dudng chuan dugc thanh lap y
= 0,7025x theo x la ndng do protein BSA

chudn va y 12 gid tri OD tuong tng. Nong do
protein ctia mau dugc tinh theo cong thirc trén

tir gid tri OD nhu sau (Bang 3):

Bang 3. Ndng d6 protein téng & cic dong phan tich.

Mau V2 Tl T2 TS5

OD L4 12 0,591 0,569 0,606 0,589
mg/OD 1,68256228 | 1,619929 | 1,725267 | 1,676868
mg/g 1d 5,60854093 | 5,399763 5,75089 | 5,589561
OD 14 20 0,6498 0,659 0,672 0,659
mg/OD 1,84996441 | 1,876157 | 1,913167 | 1,876157
mg/g 14 6,16654804 | 6,253855 | 6,377224 | 6,253855

Céc mdu trén sau d6 dugc phén tich bang k¥
thuat ELISA dé xac dinh ham lugng protein
p24 dya trén thang chuin 13 khing nguyén

protein p24 tinh khiét ¢ cac ndng d¢ 0, 10, 50,
100 pg/ml.

Nong do pg/ml 0 10 50 100
oD 0,013 0,12 0.175 035
dOD 0 0,107 0,162 0,337

Phuong trinh dudng chuan dugc thanh lap y

=0,0035x theo x 1a ndng d¢ protein p24 va y la

gid tri OD tuwong Ung. Két qud ham luong
protein p24 & cidc mau dugc tinh theo cong

thae trén tir gid tri OD nhu sau (Bang 4):
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Bang 4. Ndng do protein p24 & cdc dong phén tich ELISA

Mau V2 Tl T2 T5

OD La 12 0,079 0,159 0,383 0,348

AOD 0,08 0,304 0,269
Protein p24 pg/ml 23,52941 | 89,41176 | 79,11765
Protein p24 ng/g 1a 94,11765 | 357,6471 | 316,4706
% protein p24/protein tong 1,742996 | 6,218987 | 5,661815
OD L4 20 0,085 0,422 0,373 0,252
AOD 0,337 0,288 0,167
Protein p24 pg/ml 99,11765 | 84,70588 | 49,11765
Protein p24 pg/g 14 396,4706 | 338,8235 | 196,4706
% protein p24/protein tong 6,339619 | 5,313025 | 3,141592

Nbng d6 protein p24 biu hién c6 sy khic
biét & cac vi tri khac nhau.
Tinh sach protein p24 bang séic ky loc gel
phan ti

L4 dwoc thu nhan tir cdc dong chuyén gen &
phan gan ngon dugc ly trich, tinh sach va tia
protein bang aceton trong 1 git & 4°C.

Dich trich protein c¢6 ham lugng protein tong
hoa tan 1a 5,122 mg/g 14.

Tir 20 g 14 thu dwoc phan tua ran 1a 1,16 g.

Luong tua nay dugc hoa vao 10ml dung dich

dém citrate/citric SmM pH 6,5 va loc qua mang
loc 0,45 um dé thu phan dich trong. Phin giit
lai trén loc 12 0,249 g.

Két qua tinh sach sic ky loc gel nhu sau
(Bang 5, Hinh 10):

Bing 5. Két qua sic ky loc gel

Tén nghiém > Ham lugng | DO tinh Hiéu
thirc (mg) sach sudt
(lan) (%)
Trudce sac ky 30,348 1 100
Sau sic ky 9,694 9,694 31,94
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Hinh 10. D thi chay séc ky loc gel protein p24.

Thé tich dung dich cdc phan doan sau sic ky
cua peak 1 va 2 dugc ddng kho c6 trong lugng
tuong ung voi peak 1 va 2 1a 0,11 va 0,065 g.

Dung 1/10 trong luong twong ung vdi peakl va

peak 2 hoa tan trong nuéc dé xdc dinh ham
lugng protein p24 bang phan tich ELISA cho

két qua nhu sau:

Bang 6. Ham lugng protein p24 trong peak 1 va 2 thu nhdn sau sic ky

Mau | V2TB P1 P2
oD 0,08325 | 0,102222 | 0,094815
doD 0,018972 | 0,011565
Le/ml 5,580065 | 3,401416

Luong protein p24 thu duoc & hai mau thir 1a
8,98 pg/ml, Liwong p24 trén tdng sé méu thu
duoc sau sic ky loc gel & peak 1 va 2 1a 89,8
ug, Ti 1¢ phan trim protein p24 so véi lugng
protein tong chi dat 0,92% (theo cong thirc
[89,8x100:(9,694x10000)]). Ti 1& nay thip hon

nhiéu so véi ti 16 thu nhan tryc tiép & dich ly
trich protein chwa qua tinh sach, Piéu nay c6
thé do su mat hoat tinh ciia protein p24 trong
céc qud trinh tinh sach va chay sic ky.

Trong nghién ctru nay, hé thong vector

chuyén gen lap thé pITB.HIV1 duogc su dung,
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gdbm gen HIV-1 p24 dugc didu khién boi
promoter rrn va gen aadA cing dugc diéu
khién boi promoter rrn. iy 1a nghién ciu
chuyén gen vao luc lap thudc 14 tao protein tai
t hop du tién duoc thuc hién ¢ Viét Nam, do
d6 n6 mang ¥ nghia mo hinh nhim hoan thién
céc cic théng sb, quy trinh chuyén gen luc lap
va phan tich cdy chuyén gen trong diéu kién
phong thi nghi¢ém thuc hién.

Mo 14 in vitro ciy thubc 14 V2 duge ding
lam nguyén liéu chuyén gen. Khi kiém tra mirc
chbng chiu, md 14 khd nhay cam vé6i ndng do
khiang sinh chon loc, bi ftc ché bei
spectinomycin ¢ ndéng d6 80 mg/l va
streptomycin 125 mg/l. Tuy nhién, mo 14 sau
khi dwgc chuyén gen c6 thé tdi sinh chdi trén
moi truong c6 khing sinh chon loc
spectinomycin va streptomycin ¢ nong do cao
500 mg/l, cic cAy con chuyén gen ciing phat
trién tot trén moi trudng c6 cing nong do
khang sinh. Céc ndng d6 khang sinh nay ciing
duoc st dung trong chon loc ciy chuyén gen
cia McCabe va cs (2008) [6] Zhou va cs
(2008) [13].

Céc dong thude 14 chuyén gen sau chon loc
T1, T2, T5, T6, khi kiém tra bang PCR vdi cdc
mdi dic hiéu khic nhau cho théy ¢cé su hién
dién ctia cdc gen trong cdu triic gen di chuyén.
Piéu d6 cho thdy cay thudc 1 V2 in vitro c6
kha ning bién nap gen vao luc lap va cdu tric
Prrn/ aadA/TrbcL biéu hién t6t. Ngoai ra dong
thuéc 14 T3 thu nhan duoc trong qud trinh chon
loc chi khang dugc spectinomycin & nong do
khoang 250 mg/l va chét khi chuyén sang nong
d6 cao, kiém tra bang PCR cho thiy khong

phai 1a ciy chuyén gen, c6 thé 1a cdc dong dot
bién ty nhién gen 16S rRNA trong luc lap
hoang dai, tham khdo theo bdo cdo ctia Maliga
(2004) [7].

Trong phan tich Southern blot cic dong
chuyén gen T1, T2, T5, T6, khi cit by gen luc
lap bing enzyme cét gidi han BglIl, vi tri cét
duoc xdc dinh nhu trén so dd, hai bang DNA
duoc phat hién boi mau do trinh tu psaB. Bing
thir nhit & vi tri 3,5 kb xuit hién & dong hoang
dai, gidng voi két qua thuc hién trén gidng
thudc 14 Petite Havana hoang dai trong coéng
trinh cta tic gia Zhou va cs (2008) [13], dung
mau do va enzyme cit gidi han tvong tw. Bing
thir hai ¢ vi tri 5,8 kb xuét hién ¢ cic dong
chuyén gen, trong khi ¢ cdc dong chuyén gen
Vi vector pZF5 trong cdng trinh cua Zhou va
cs (2008) 1a 6 kb [13]. pZF5 cé cAu tric khé
gin vé6i cAu tric ching ti st dung va c6 ciing
vi trf hoa nhap trén luc lap thude 14. Két qua
PCR va Southern blot dd xdc dinh bt ciu cdc
vi tri gen chuyén trong luc lap, ching minh
trinh ty gen chuyén hoa nhdp vao ding vi tri
muc tiéu trén luc lap véi cAu tric 6n dinh. O
phan tich Western blot, dich chiét xuét protein
tir cdc dong cdy chuyén gen T1, T2, TS5, T6
kiém tra déu c6 bing protein HIV-1 p24 duoc
phét hién bing khang thé dic hi¢u, giéng véi
két qua kiém tra tir dich chiét xuét protein ciia
vi khudn. Két qua twong ty véi két qua cdc
dong chuyén gen véi vector PZF5 cua tic gia
Zhou va cs (2008) [13] v6i vector pZSJH1p24
cua McCabe va cs (2008) [6].

Khi phéan tich bing ELISA 3 dong chuyén
gen T1, T2 va T5, ham lugng protein p24 ti to
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hop biéu hién tich lily & cdc 14 12 va 20 dénh s
tir gbc 1én ngon dwgc ghi nhan vao ngly thi
55. Két qua cho thay ham lugng protein p24
trén tong protein hoa tan & 14 thir 12 cay T1 la
1,7%; T2 1a 6,2%; TS5 1a 5,6% va 14 thir 20 cay
T1 13 6,3%; T2 1a 5,3%, T5 1a 3,1% Tham khao
su biéu hién protein p24 trong ciy thudc 14 &
mot sé cong trinh khac cho théy ¢6 su khac biét
rit 16n & chuyén gen nhan va chuyén gen luc
lap. Cong trinh chuyén gen p24, P35S vao nhan
¢6 mirc biéu hién protein p24 1a 0,35% TSP
(Zhang va cs, 2002) [12]. Trong chuyén gen
luc lap, cdng trinh ctia Zhou va cs (2008) [13]
biéu hién p24-nef, didu khién boi trinh tu
T7g10 6 mic 40% TSP; cdong trinh cla
McCabe va cs (2008) [6], trén cdy thuée 14
Maryland Mammoth biéu hién p24, diéu khién
boi Prrn & muc 2,5%TSP; biéu hién p24-cco,
didu khién boi Prrn-T7g10, & mic 4,5% TSP.
Tuy nhién trong céc truong hop biéu hién p24
trong luc lap dugc diéu khién boi T7g10 (Zhou
va cs, 2008; McCabe va cs, 2008) c6 kiéu hinh
bét thuong 14 vang, ciy chdm phat trién. Céc
dong chuyén gen trong cong trinh nghién ctru
ctia chiing t6i ¢6 mirc biéu hién kha quan, kidu
hinh binh thudng, tuy nhién can phai kiém tra
thém trén sb lwgng mau 16n hon va & céc thoi
diém khéc nhau dé c¢6 thé xdc dinh muc biéu
hién rd rang hon.

Trong thi nghiém tinh sach protein p24 tur
dich chiét xuat ctia cac dong thude 14, phuong
phép sic ky loc gel phan tir dugc sir dung dé
thu nhén cdc protein trong gidéi han 1,5-3 kDa.
Tuy nhién ham lugng protein p24 sau khi tinh
sach duoc kiém tra béng ELISA biéu thi rét

thip, diéu nay c6 thé do cdc diéu kién khi tua
protein toan phin bing aceton chua thich hop
va thoi gian luu khi phén tich sic ky loc gel
qud dai. Trong khi d6 ¢ nghién ctu cia minh,
McCabe va cs (2008) da sir dung tiia phan doan
voi amonium sulphate dé thu protein p24 va
ding hé théng sic ky trao ddi ion dwong, c6
thoi gian luu rét ngén, dé diéu ché p24. Pay
cling 1a nhitng thong sO Tt quan trong c6 thé
cai thién higu suat thu hoi trong céc nghién ctru
tiép theo cua chiing toi.

KET LUAN

Béing phuwong phép chon loc kéo dai va tai
sinh 4 1in trén mdi truong c6 bd sung cic
khang sinh spectinomycin va streptomycin &
nong d6 cao 500 mg/l, 4 dong thude 14 V2
chuyén gen HIV-1 p24 va gen aadA vio luc lap
T1, T2, TS, T6 da dugc chon loc, cé sy phét
trién hinh thdi binh thuong va 6n dinh.

Bén dong chuyén gen trén da duoc phén tich
bing k¥ thuat PCR va Southern blot cho thiy
¢6 mang gen HIV-1 p24 va gen aadA theo ding
céu tric trén vector chuyén gen, to hop gen
chuyén hoa nhap vao luc lap ding vi tri dich va
cac dong cly sau chon loc c6 tinh trang déng
nhét lap thé chuyén gen.

Két qua phan tich Western blot cho thay gen
HIV-1 p24 biéu hién ¢ 4 dong T1, T2, TS5, T6;
va bang phén tich ELISA ghi nhan so bd duoc
ham Ilugng protein p24 thu duoc trén tong
protein tan cua ld twong ung vdi cac dong T1,
T2, TS sau 55 ngay tr@)ng glathe 121a 1,7%,
6,2%, 5,7% vala 20 1a 6,3%, 5,3%, 3,1%.

Ding sic ky loc gel phéan tir dé tinh sach hén

hop protein ly trich tir 14, lugng protein sau sic
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ky thu duoc dat hiéu suét tinh sach 31,94%, d6
tinh sach dat 9,964 1an. Phan tich bing ELISA
cho thiy ham lwong protein p24 trong hdn hop
protein sau sac ky 12 0,92%.

Protein p24 biéu hién trong 14 c6 sy khac biét
& cdc vi tri va thoi diém khdc nhau. Do d6, dé

thu nhan dugc ham luwong cao nhét, cin thyc

hién thém cac thi nghiém khao sat sy biéu hién
protein theo vi tri va thoi gian nudi cdy & quy
mo 16n hon.

Cin xdc dinh lai céac diéu kién ly trich, Kkét
ta va tinh sach dé bao dam protein p24 khong

mét hoat tinh trong qua trinh thu hoi.

HIV-1 P24 EXPRESSION IN TRANSPLASTOMIC TOBACCO PLANTS

Phan Tuong Loc, Nguyen Huu Ho, Nguyen Thi Thanh
Institute of Tropical Biology, VAST

ABSTRACT: Expression of HIV-1 p24 gene in chloroplasts was achieved in a tobacco variety
V2 (Virginia TBE2). Through PCR and Southern blot analyses, it was demonstrated that the transgene
integrated into the target site in the chloroplasts, between trnfM and trnG. Western blot results showed
that HIV-1 p24 gene expressed in transplastomic tobacco plants. p24 protein accumulations were
detected by ELISA in the range from 1.7% to 6.3% TSP and the high concentrations in the leaves near
the top. p24 protein was purified by gel filtration chromatography demonstrated that the purification is
9.694 folds and the performance is 31.94%, however, protein p24 largely was inactive after
purification.
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