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Cholera toxin (CT) clia vi khudn Vibrio cholerae | tac nhan gay bénh ta, lam mat nubc va cae chat
didn giai trong cd thé.'CT bao géi cic tidu'don vi (sibunit) Ava B. Tiélr don vi pentamer B (cholera toxin
B subunit-CTB) chita 5 chudi polypeptides giéng nhau va lién két véi cac diém thy cim glycosphirgolipid
trén b& mat t& bao eukaryotic. CTB vi khudn bidu hién khodng 0.3% lugng protein téng,sd d khoai tay [1],
0.085% 3 thuéc 14 [9], 0.02% va 0.04% tudng img trong 14 va qua ca chua [3}. Nhin chung, mic d6- biéu.
hién thap clia cac khang nguyén ngoai lai da han ché su phat trién hiéu qua cac vaccine dia: trén co sd
thuc vat (plant-based vaccine). Vi thé, viéc hudng tdi cac mirc d bidu hién cao hon dang dudc quan tam
nghién c(fu. Syt biéu hién cla cac thanh phan vaccine trong thitc vat dudc cai thién bing cach thay ddi mét
s6 yéu t6 nhu cac tin hiéu leader va polyadenylation [7], 16i uu b ba ma hoa cho bidu hién & thuc vt [8].
Mifc d6 tich luj cao hon va sy 8n dinh cdia protein da dugc thuc hién bing cach bé sung trinh ty SEKDEL
& déu tan cling C [2]. Protein KDEL thyc hign cac¢ chifé nang can thiét lign quan sy Hp rap va gap nép
protein trong mang: ki :ndi sihvehAt fendaplasmicireticolmFERY 6] : Fioon 20 Y HEAEER IS T

Trong nghién citu nay chung tdi trinh bay viéc thiét k& va cu tric gen ctb t9ng hgp (synthetic cib),
chudi;ma Hoa: da duwic t6i wu biing cach két hop ca 2 trinh 1y Kozak va ER-retention. Phén tich bigu hién
chia gen cib 18ng ‘hap trong cay:thudc 14, phan tich lién két GM1 (galactosyl-N-acetylgalactosamyl-sialyl-
galactaswgluoosylzcelamiﬁe}aé xacnhén-prétein CTB tai t8 hgp da tao mét cau tric chifc n&ng pentamer.
NGUYEN LIEU VA PHUONG PHAP o
Gau truc cha vector bidu hign va bign nap thye vat. . . RNt FE IR

. Thiét ké gen ctb t8ng hop dya trén phuong phap PCR md fong dén bihg cdc doan’chdng 1én nhau:
{overlap extension PCR) vdi 10 primer khéc'nhau. Plasmid pMY052 dugdc cat bAng BamH| va Kpnl, va
gen ctb t6ng hop dugc giin vao & cac vi tri tuong déng trong vector biéu hign thirc vat, béng cachi ‘d61ao ra
vector pMYO53 (hinh 1). Vector biéu hign pMYOS53 dugc bién nap tir E.cofi“(ching TOP 10) vao
Agrobacterium tumefaciens (ching LBA 4404). Dong Agrobacterium mang gen' ctb t8ng hop dugc gay
nhidm vao cay thudc I (Nicotiana tabacum L. cv TI560) in vifro theo phuang thiic ddng nudi céy (co-
culture). Sau dé miu vat dugc chuyén lén méi trudng Murashige-Skoog (1962) b sung 0.1mg/L NAA,
1mg/L BAP, 300mg/L kanamycin va 500mg/L cefotaxime d& tai sinh chdi. Cac chai duge chuyén 1&8n moi
{rudng MS khang c6 hormone chifa 300mg/L kanamycin va 500mg/L cefotaxime dé tao ré.

Xac dinh va phén tich bi#u hién cGa gen ctb téng hdp trong cay chuyén gen

- Sy hién dién cla gen ctb 8ng hgp trong cay bién nap dugc xac dinh bang PCR v4i cac primer dic
trng cda gen nay. DNA t8ng s6 (100ng) clia cay bién nap va cdy déi ching, cung vdi DNA pMYO53
(20ng), duge diing lam khuén méu d€ phat hign gen ctb tdng hop bang khuéch dai PCR.

- RNA t8ng s6 (20 pg) chia la ciy bign nap dugc phan doan trén gel formaidehyde agarose, sau d6 gén
I&n mang Hybond-N+. Giai doan tién lai dugc thyc hién & 60°C/2h trong Church buffer (pH 7.4), tiép dé lai
véi probe (gen ctb t8ng hop danh dau P*?) @ 60°C O/N trong ciing dém. Mang lai dugc nfa 2 lan/20 phat 4
80°C vdi 2x SSC + 0,1% SDS, va 2 1an/20 phut & 60°C vdi 2x SSC + 1% SDS. Tin higu fai dugc phat hign

béing phéng xa ty
ghi. e HindHi BarrHl Kped  EcoRi
. e —> »
- Protein thyc ‘47“0% T WBT Il | NOSA prTreT{ e SCIBRDEL | OB
vat (20pg) va CTB 2 e
tinh sach (30, 150 Hinh 1. Vector biéu hién pMYQ53.
va 300ng) dugc NOS-p, promoter clia gen nos; NPT I, gen neomycin phosphotransferase:
dung tryc tidp holc NOS-t, terminator clia gen nos; du35S-p, promoter 35S dang duplicate cda cauliflower
dun sdi 10 ph.l:lt mosaic virus; 2, TMV omega-prime leader; sCTB:KDEL, gen ctb t8ng hap duoc gin voi
rudc khi dign di KDEL; LB, bd trai; RB, bd phai
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trén gel SDS-PAGE 15%. Thém tich proteln lén mang Hybond-C va G2hd nhlét dé phéng (RTF) trorig dém

TBST chita 2,5% nen~fat dry | n:nlk ya rabbit anti-cholgra. 3, (1:5000). U ti€p 2h°d’ RY trong dém
i ‘ od ‘#nti ' uom mau béng BClF’fNBT trong

) '*fPC»’; dugc ding dé phu cac gléng clia
dia microtiter. véi: 100+1Ugtéﬂg A.qua dém G A%C; rifa 3 :Iin héng dém PBST (PBS + 0.05% Tween-20)
'ngan cac phan (mg khdng dic hidu-bing 1% BSA trong PBS trong 2h & 37°C, nlfa 3 1an béng.PBST U vai
‘rabbit anti-cholera serum (1:8000) trong 0.01M PBS chita 0:5% BSA trong 2h & 37°C, rlta 3 I14n bing dém
'PBST. Sau d6 G tiép vdi horseradish peroxidase-conjugaled-goat anti-rabbit 19gG (1:10000} trong 0.01M
.PBS chifa 0.5M BSA trong 2h d 37°C, rlra 3 ldn bﬁng PBST. Nhuém mau cach b3 sung 100 -uligiéng TMB
((PharMingen: 2606-and 2607KC) trong 30-phut 8 RT, trong 18i. Boc OD 405nm bing ELISA reader, tinh
lugng CTB biéu hign & thyc vét baing dudng chudn CTB tinh sach.

| - Phan tich GM1-ELISA dugc thue hign d8 xac dinh ai Iyc clia CTB thuc vat véi GM1-gangluos;de Bia
microtiter dugc boc véi rmnosialoganglloside-GM1 véi 100uligiéng GM1 (3ug/mL) trong dém PBS &-4°C
‘qua dém. & a&i chimg cac gi€ng dudc boc vai 100u/gi&ng BSA (3ug/mL). Rifa 3 I4n béing d&m PBST, va
‘ngn phan (ng khong d&c hidu b&ng 1% BSA trong 0.01M PBS trong 2h & 37°C. Rfa’3 1an b&ng 4&m
\PBST, dia dugc O vdi dich chiét proteln clia cdy chuy&n gen v cly d8i chimg cling v8i CTB tinh sach trong
2h & 37°C. Céc budic t:ép theo cla phu'dng thirc nay tuang ty phuong phap dinh 1u'qmg protem cT8 béng
ELISA. TR O e S R A LS SRR LA T PR A R
5 oy ¥ -

KET QUA'VA Tmio LUAN ~ o
‘Thiét ké gen ctb tdng hap

Murc d6 biéu hién tang Ién cla proteln & thyc vat da dugc thong bao sau khi cai tién cac chu0| mé hoa
iclia gen [10}. Wi the. ching 6i thiét k& phlén ban 16i wu b ba ma hoa cla gen ctb, v5n gill lai chudi ma
‘hoa amino acid.clia gen ty nhign ngoai trir & vi tri 2, nghla I4 bd ba ATT clia isoleucine dudc thay thé béi
‘bd ba GTG clia valine (hinh 2). B3t G ngay sau ma khdi ddu AUG va chudi Kozak da ting hidu qua dich
:ma 1&n 10 lan [4]. Su tvay a8 nay s khong bién d8i trinh t cla ctb hoan chinh dugc san xuéttrorig g béb
‘thuc vat, do peptide tin hidu & ddu tan cung NH, da duUc loai bd trong subt qua tfinh san xuat va hoain
thién protein [2]. Cac chudi DNA cb thé lam mé’t én dlnh clia RNA frong thyc vat, nfu 13 c‘hu6l tin higu
,polyadenylatlon AATAAA, dudc loai khdi gen tdng hgp. Trinh tuw SEKDEL dudc gén vad dau 3" cﬁa khung
‘doc md ctb. Cudi cling, cac didm nhan biét cho BamHI va Kpnl dugc dua vao tudng (mg & ddu 5' va 3 clia
‘gen ctb dé cung cdp cac vi tri cit han ché thuén Igi cho viéc tao dong trong vector bléu hién thuc vét

Xac dmh va phan tich bidu hign cla gen cth téng hop trong cay chuyén gen '

' S&n phdm PCR 06 kfch thu‘éc mong dql (414 bp) thu du‘dc tu cac méu DNA t8ng s6 cua té’t cé 12 dbng
‘thudc 1&dude bgn

‘nap, d& gdi y-ring

‘gen ctb t8ng hop
-d& hdp nhét trong

a5 hidu’cso cia |
cac primérva didh’ "

*kién PCR.

Mic d¢ bidu
Higri ol RNA !

ctb dugc phan tich

W

ATGATTAMLATTAAAATTTGGTGTTTITITTITA CAG’I'I'I'I'JLCTATCTTCJ:;GCATATG

. g %AGGC TEATGCGATTGCCGCAATTAGTATGGCAMATTAAR

: G MEE P i 3
5 ATGAGCTATGAGGTAC C
i DUE L *** Kpnl

Hinh 2. So sénh gen ctb ty nhién cia vi khudn (N) véi gon ctb t6n9 hgp (S)

Céc nucleotxde in dam trong ‘chusi "s" &3 duoc thay a6
dinh (AATAAA) trong gen te nhigén duge gach dudi.

E K

BamHTI Kozalk

55

H N B - . "

:chromosomai 3 ATGETGAAGCTCAAGTTCGGAGTGTTCTTCACAGTTCTCCTCTCCTCEGCTTACG

L 2 - F . .

:DNA_’ cua céy N CACATGGAACACCTCAAAATATTACTGATTTGTGTGCAGAATACCACARCACACA 110

rchuyén gen (hinh S CTCATGGAACACCACAGAACATTACTGATTTGTGCGCTGAGTACCACAACACACA

3}). Nhu-miong dai, ‘

DNA hé qen cié N AATACATACGCTAAATGATAAGATATTTTCGTATACAGAATCTCTAGCTGGAARA 165
e ger 2 | ¥ AATTCATACTCTCAACGATAAGATCTTCTCCTACACAGAG TCCCTCGCTGGAMAG

cay d6i chimg da. [ 7

‘khéng dude b AGAGAGATGGCTATCATTACTTTTAAGAATGGTGCAACTTTTCAAGTAGAAGTAC 220

: o . . IGGGAGATGGCTATCATFAETITCMGMCGG]IGCTACT'I'I‘CCMG’ITGAGG‘ITC

Jkhuéch dai. Céc | 541 o _ -

‘khué&ch dai khéng B AGGTAGTCAACATATAGATTCACAAMAAAARGCGATTGAAAGGATGAAGGATAC 275

: GORAGCCAACATATTGATTCCCAGAAGAAGGCTATTGAGAGGATGAAGGATAC

dac hleu cling 4

jkhong awe quan f[: N C'I'GAGGATTGCATATCTFACTGAAGCTAMGTCGAAMG'I‘I‘ATGTGT.&TGGMT 330

H “-a" - CTC:AG-G.&'ITGCTTACCTCACTGAGGCTAAGG‘I’GGABMGTTGTGCG-'ITTG-GA.AC . .

fsat thay, diéu nay 4

‘chi ra rﬁng tinh_

o 1118
T ﬁt‘:ﬁTGCTA’I‘I‘GCTGCTA'I'!‘AGCATGGCTMCTACTQTGAGAMG. a

Chu6: tin’ “hiéu polyadq J’k’}!ﬂﬁ pt@‘ 53. i
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bAng Northern blot
v8i gen ctb téng
hgp duge dlng
lam probe. Loal
mRNA thich hgp
hién dién trong t&t
ch cac cdy chuyén
gen cd lugng ctb
cao (hinh 4). Qué
tinh lat d& cho
thdy ctb probe 48
lal manh vl céic
dong cdy chuyén
gen 1 va 3 (tuong
mg 0631 va
053-3), do d6 chi
ra mic a6 bidu
hién cao clia gen
cth téng hop. Wi
thé 2 dong nay
dugc ding cho
phén tich Western

blot, ELISA, va
lidn k&t GM1.
Phén tich

Westem blot cla
cly thudc 14 dugc
blén nap gen cth
téng hgp d& phat
hign ra protein
CTB thubc loal
oligomer cb trong
ugng phén i
khodng 50 kDa
(hinh B}, Protein
nay phan tach
thanh cac
monomer khoéng
15 kDa khi bj dun
88l khodng 10
phut. Cé 2 dang

multimer v
monomer cla
CTB cb ngudn géc

thye vét ¢6 trong
lugng phén tlt cao
hon mdt chit so
vl CTB cla v
khuén (tuong (ng
50 kDa va 45 kDa
a8l véi pentamer,
15 kDa va 12 kDa
a8i v&i monomer).
Syt khac nhau nay
c6 18 do 6 amino
acid dugc b8 sung
théem d 4du tan

M W Pt 2 3 &« 8 6 7T B8 § W N W

Hinh 3. 8in phim khulich dgl ela gen oth téng hgp trdn gel agaross 1,2%.

M, 1-kb DNA ladder; W, DNA téng s& clia 8] ching khdng chuyén gen; P: sén phém PCR
product cla DNA vector pMYOS3 mang ctb; 1-12, sén phéim PCR cla DNA t8ng 84 clia chc

déng chuyén gen déc lap.

9 10 1t 12

Hinh 4. Phin tich Northern blot cia cly chuyén gen
W, 881 chimg khéng chuyén gen; 1-12, céc dong chuyén gen. Céc mbu 1 (053-1)
v 3 (0583-3) cho tin hidu manh.

oTe Qay chuydn gen
kg dun sl aun sl khdng dun s aun 8
) 156 a0 00 w O O3 Ofd.d OB33
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Hinh 5. Phin tich Waestern blot ciia protein CTB trong la chy chuyén gen
Protein t8ng 86 (20 ug) cla cAy 48 ching (W) va 2 cdy chuyén gen (063-1 va 053-3), cing

vél 30, 150, v 300ng cla protein CTB tinh sach.

A . “Dinh lugng bling ELISA B Phin ich n kit OTE-OMY
1
B OTS vikhutn
1 [YY S Gy hoang dal
S M Gy chuydn gen
. E o0 Q3.1 vé OB%3
i §
5 8 04
® oa b
N \
W 534 553 am BSA

Hinh 8. {A) Phan tich ELISA 8§ djnh Iugng protein CTB trong |4 cly chuyén gen.
(B) Phan tich khd niing 4isn két GM1 ciia CTB vi khuin va CTB thyc vit.
W, cAy 81 chimg; O53-1 va 053-3, 2 dong chuyén gen.

ciing C cho ER-retention. Cac monomer ciia ca 2 loai protein CTB c6 hoat tinh midn dich kém hon céc

. dang muttimer.
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ELISA duyc ding dé dinh lugng protein CTB trong 14 cla céc dbng 053-1 v 0B3-3. Lugng protein
CT8 duge tinh bAng phin trdm cla protein 8ng 85 clia thixc vit (hinh 8A). NSng 4 (8 da cla protein hod
tan dude dua vao trong giéng cla dla microtiter tuong (ng véi ndng dé protein CTB proteln xép xi 1,5%
cha protein t4ng &4 trong (h oy O53-3. Trén c¢ sd cdc k8t qué cla phin tich ELISA vi Western thi 1g 14
{trpng lugng tuol) clia chy thubc Ié chuyén gen chim 40~45ug protein thl t& hgp thyo vt cla gen cib t8ng
hep.

Phin tich lién k&t GM1-ELISA cho th&y ch 2 protein CTB thyc vat va CTB vi khuén ¢6 &i lye manh d&i
vdi GM1-ganglioside, nhung khdng v8l BSA (hinh 8B). Céc 4i Iy lién két manh nay chi ra ring lidn kst cla
ti8u don vi CTB ¢4 ngudn gde thue \lfgt vél GM1 o6 tinh chilt cng tAs [5), va clc vi trf cdn cho lidn két cls
CTB pentamer vdl GM1 duge bio t6n. Lidn két gills CTB thyc vél vé GM1 ganglioside ting cudng khi
niing cac tifu don vi monomer B tich Iuy trong khoang ER cla t6 bao thyo vat, ty Hip rdp thanh cligomer,
vh c6 thé Ih pentamer, Iic db cdc dang Hen k&t GM1 clia CTB xudt hidn.
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SUMMARY

ENHANCEMENT OF EXPRESSION LEVEL
OF CHOLERA TOXIN B SUBUNIT IN TRANSGENIC TOBACCO PLANT

Nguyen Hoang Loc

University of Sciences, Hue Univarsity
Tae-Jin Kang, MI-Ok Jang, Moon-8ik Yang
Chonbuk National Universily, South Korea

The cholera toxin B subunlt (CTB) contains flve identical polypeptides and targets glycosphingolipid receptors
on eukaryotic cell surfhces. tncreased expression of CTB in plant is critical to the development of edible vaceines. In
this study, the coding sequence of the erb gene was optimized, based on the modification of eodon usage to that of
tobucco plant genes and the removal of mRNA-destabilizing sequences. The synthetic erb gene was cloned Into a
plant expréssion vector and expressed In tobacco plants under the control of the CaMV 338 promoter. The
recombinant CTB protein constituted approximately 1.5% of the totul soluble proteln in transgenic whbacco leaves,
This fevel of CTB production was approximately 15-fold higher than that in tobacco plants that were transformed
with the bactetial etb gene. The recombinant CTB produced by tobacco plants demonstrated strong aftlnity for GM 1.
gangtioside, which indicates that the sites required for binding and proper folding of the pentamerle CTD structure
were conserved.





