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Tiém néng Sif dung thuc vat san xuat vac xin cho ngui va dong vat
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Mét trong nhiing bién phap phong ngiia cac bénh truyén nhiém hiéu qua nhat la tiém ching. Hién
nay cac t& bao cla vi khuan E. coli, ndm men, c¢on triing va dong vat c6 vl dang dugc st dung dé san
xuat vac xin nhd ¢6 nhiing hé thong biéu hién khac nhau, tuy nhién nén tang théng thudng nay van
ton tai mot s6 gioi han nhu han ché sy stia doi sau phién m4, gia thanh cao va khé mé rong. Do vay,
hé thong biéu hién cla thuc vt dudc coi nhu mét nén tang hap dén dé san xuat nhiing vac xin téi to
hop nhanh, hiéu qua, an toan va c6 thé md rong.

Cong nghé phat trién vc Xin co nguén géc
tir thue vat

VAc xin tUi lau dugc xem |a phuong
thiic hiéu qua nhdm ngin nglia cac
bénh ly nguy hiém. Ca ché hoat dong
clia vac xin 1a hinh thanh kha nang
mién dich vGi tac nhan gay bénh bang
cach dua vao co thé mot dang “virus
dac biét” da dugc lam yéu (hau nhu
khong cé khd nang gay bénh). Day
la phuong phap diéu tri an toan va
dong vai tro chl dao trong cong tac
kiém soat dich bénh trén thé gi6i. Tuy
nhién, phan I6n cac vac xin hién hanh
déu gay dap tng mién dich bang con
dudng tiém, vi thé tao ra nhiéu bat cap
trong ti€p can va bao quan nguén vac
xin & nhiing nudc nghéo. Gan day, st
dung vac xin ¢ ngudn géc ti thuc vat
dugc ghi nhan la mot trong nhiing cach
tiép can mdi gidp tiét kiém chi phi san
xuat, rat gon khau quan ly.. [1, 2].

Thuc vat khong chi cung cép dinh
dudng cho hoat dong séng cla con
ngudi va dong vat, ma con la déi tugng
dudc sl dung dé téng hop va san
xuét cac hgp chat sinh hoc dudi dang
enzyme, chat diéu tiét tang trudng,
peptid hodc thuéc khang thé. Thuc
vat c6 thé t5ng hop ra mot lugng 16n
protein tai t6 hop “sach” va dudc bao
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Hinh 1. Tiém nang st dung thuc vat san xuat vac xin trong tuong lai.

quén lanh v&i chi phi thap. Dén nay,
nhiéu hgp chat tii protein c6 tac dung
dugc ly vén dugc san xuét ti nudi cay
vi sinh vat, ndm, té bao dong vat co
vU d& dan dugc chuyén sang xu huéng
téng hop tii thuc vat [3]. Trong do, téng
hop véac xin tif thuc vat c6 thé mé ra
tiém nang tng dung 16n (hinh 1).

Mot s6 loai cay trong nhu thudc 14,
lGa gao, ngd, khoai tay, ca chua, ca rét,
lac va dau tuong da dugdc dé xuat dé
san xuét vac xin thuc vat. Day déu la
nhiing déi tugng nghién cliu phé bién,
da n&m rd thong tin di truyén (hé gen
nhan va hé gen té€ bao chat), quy trinh
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chuyén gen ciing nhu phuong phap
nudi cdy té bao, khong chia doc 6, dé
tim va trong tai dia phuong. Hon niia,
dé tao ra thuc vat san xuat protein tai
t6 hop (vac xin), cac gen tai t6 hop can
phdi ¢6 muc do biéu hién cao, dam
bao tinh an toan clia protein tai t6 hop
dé s dung & ngudi hodc dong vat.
San xuét véac xin c6 ngudn géc thuc
vat chi yéu dua trén viéc dua gen
khang nguyén vao thuc vat théng qua
céac cong cu ADN tai t6 hop, nhu bién
nap gen nhan nh& Agrobacterium,
chuyén gen vao luc lap, biéu hién tam
thi. Cu thé:



Bién nap gen nhan nhd
Agrobacterium: day la phuong phép
truyén th6ng trong nghién clu chc
nang gen & thuc vat néi chung. Ngan
hang cac dong chuyén gen mang
vector biéu hién lién tuc gen muc tiéu
sé dugc xay dung nham s ~dung cac
cay chuyen gen téng hap véc xin mot
céch 6n dinh. Tuy nhién, su phat trién
cla nhiing dong chuyen gen ton rat
nhiéu thoi gian va c6 thé bj anh hudng
bdi cd ché lam cam lang gen (gene
silencing), t8n thuong hé gen vat chi
hodc gay ra su phat tan gen chuyén ra
moi trudng [1].

Chuyén gen vao luc lap: hé gen luc
lap thudng chi chiia khoang 100-250
gen, c6 kha nang di truyén theo dong
me, vi vay phu hgp cho viéc tao ra
thuc vat san xuét vac xin mot cach dn
dinh ma khong can chuyén gen qua
thu phan nhg hat phan. Bén nay, hé
gen luc lap clia mét s loai nhu thude
la, ca rot, da yéu thdo va xa lach da
dudc st dung phd bién dé téng hop
protein tai t6 hop [4, 5].

Biéu hién tam thdi thong qua céc
vector biéu hién virus thuc vat: diém
manh cla phudng phap nay la su
dung cac vector virus thuc vat cé biéu
hién tam thdi [nhu virus kham thudc la
(TMV), virus kham dau diia (CPMV)
va virus khoai tay (PVX)], c6 kha nang
sa0 chép to't trong cay chl, dan dén
hiéu suat téng hop véc xin cao [4]. Tuy
nh|en nhu’ng virus tai t6 hgp nay cé
thé truyén nhiém sang céc loai thuc
vat khac, gay phat tan nguon gen tai
t6 hgp ra moi trudng. Dén nay, vector
virus thé hé thi hai da dugdc phat trién
khéng nhiing an toan hon trong moi
trudng tu nhién ma con thich hgp cho
rat nhiéu gen khang nguyén. Céac
vector nay dugc xay dung dua trén hé
thong xam nhap c¢6 s lugng phan tl
virus t6i thiéu cén thiét dé tién hanh
sao chép vector, trong khi cac chuc
nang khac dugc lay tU thanh phan
khong phai virus [4, 5].

Céng nghé xdm nhiém si dung
trong biéu hién tam thoi: day 1a mot ky
thuat phat trién tii phuong phap biéu

hién tam thgi truyén thong. Cac nha
khoa hoc da tién hanh “xam nhiém
néng hoc” hodc st dung hé thong
magnifection dé “tiém” Agrobacterium
vao la cay thubc la hoac Arabidopsis.
Két qua da tao ra cac dang hat tuong
ty virus bén trong cac mo t€ bao bi
xam nhiém [6, 7]. Cac véc xin tén
hop trong mo té€ bao nay sau do cé thé
dudc dong hoa tryc tiép hodc tinh ché
thanh dang vién uong Tuy nhién, cac
san pham hién van dang trong qua
trinh thd nghiém nham danh gia mic
do an toan va doc tinh cla hat tuong
ty virus trén dong vat.

Thanh tuu trong san Xut vic xin tif thuc
vat

D&u mdc dau tién can dugc nhac
dén la viéc lan dau tién dua gen ma
hoéa nopaline synthase va hormone
tang trudng & ngudi vao cay hoa hudng
duong va thudc la bang Ti plasmid
vao nam 1986. Ngay sau do, khang
thé don dong & chudt da dudc tong
hop trén la cay thudc 1a (1989). Bén
nay, hang tram protein tai t6 hop da
dudc tao ra tu cac loai thuc vat khac
nhau phuc vy ddi séng, dién hinh nhu
bovine trypsin (EC 3.4, 21.4) téng hop
tl ngd chuyén gen da dudc thuong
mai hoéa tU nam 2002. Tuy nhién,
nhiing Vvac xin ¢6 ngudn géc tu thuc
vat dén nay chua dugc phé chuén va
van dang trong giai doan danh gia do
an toan, hiéu qua trong thi nghiém
lam sang (bang 1).

Trong dgt bung phat bénh sét xuat
huyét do virus Ebola & ngudi tai Tay
Phi nam 2014, khang thé khang Ebola
(ZMapp) san xudt ti cay thudc 14 da
dudc phé chudn dé st dung cho con
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ngudi [8]. Cu thé, cac gen ma hda 3
khang thé don dong thudc nhém IgG
c6 chtic nang bam Ién viing quyét dinh
khang nguyén (epitode) trén bé mat
glycoprotem cla virus Ebola da dugc
chuyén vao cay thudc la [8]. Sau do,
cay thudc la dugc trong trong nha kinh
theo tiéu chudn cGMP trén hé thong
RAMP va MagnICON nham biéu hién
tam thdi vector ¢d ngudn gdc tu virus
trén |14 thong qua Agrobacterium.

Trong mot gia thuyét bung phat dai
dich cum A/H1N1, cac hé théng cay
tréng trong nha kinh c6 thé dap tng
dugc lugng vac xin cung tng kip thdi.
Trong khi can it nhat 6 thang san xuét
vac xin lam ti triing, vac xin c6 nguén
gbc tu thic vat (khang nguyén tinh
khiét) cé the dugc san xudt trong vong
21 ngay ké tli khi xac dinh dudc trinh
tu cla chung gay bénh [9]. Cu thé, hé
théng chuyén gen tam thoi dua trén
Agrobacterium da dugc ap dung trén
cay thudc 14 nham tao ra mot lugng
I6n cac hat hemagglutinin, 1a dang
protein chinh nho ra bén ngoai vo cla
virus cum A, quyét dinh khang nguyén
chinh cla virus [9]. Nhiing v&c xin ¢
ngudn gdc tu thyc vat nay da dugc
chiing minh c6 kha nang mién dich
cao trong thi nghiém lam sang trén
déng vat [3].

Dén nay, mot s6 vac xin thi nghiém
chéng cac bénh nhu cum, norovirus,
virus viém gan B hoac virus dai da
dugc san xuét thanh cong tu cac loai
thuc vat chuyen gen (bang 1). Cac
san phdm nay dang dugc kiém chiing
do an toan va hiéu qua théng qua thi
nghiém 1am sang. Khong chi co vay,
vac xin thuc vat cling da dugc tao ra
phuc vu chiia tri mét s6 bénh thudng

Bang 1. Nhiing vic xin danh cho ngudi lam tir thuc vat dugc thir nghiém 1am sang.

Mam bénh Khéng nguyén Thuc vat T,hﬂ nghlem
lam sang
Cum H5N1 Hemagglutinin Nicotiana benthamiana  Giai doan I/Il
Cum H1N1 Hemagglutinin Nicotiana benthamiana  Giai doan |
Norovirus Capsid protein Khoai tay va thuéc la Giai doan |
Virus viém gan B Surface protein Rau diép Giai doan |
Virus viém gan B Surface protein Thuédc 1a Giai doan |
Virus dai Clysiplisiishln v Rau chan vit Giai doan |

nucleoprotein
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gap do nhiém khuén, nhu tiéu chay
cép do E. coli (chuyen gen khéng
nguyén LT-B vao thudc 14, khoai tay,
ngo, dau tudng), bénh tad do Vibrio
cholera (chuyén gen khang nguyén
CT-B vao khoai tay, thudc 14, ca chua,
lUa gao) uén van do Clostridium tetani
(chuyén gen khang nguyén TetC
vao thudc 14), dich hach do Yersinia
pestis (chuyén gen khang nguyén
F1 va LcrV vao thudc 1a), bénh Lyme
do Borrelia burgdorferi (chuyén gen
khang nguyén OspA va OspA-T vao
thudc 1a) [1, 4].

D6i véi can bénh thé ky AIDS gay
ra bdi lentivirus HIV, cac nha khoa hoc
da téng hop thanh cong céac khang
nguyén dac trung cho HIV (C4V3,
CTB-MPR, CTB-P1, Gp41, Multi-HIV,
p17/p24, p24, Poly HIV) chuyén vao
cay thudc la, Arabidopsis va xa lach
[10]. Céac thi nghiém lam sang trén
dong vét (chudt, thd) dang dudc tién
hanh nham danh gia phan (ng tao ra
mién dich trén ca thé [10].

Ngoai ra, vac xin thuc vat ciing da
bét dau dugc thii nghiém trong diéu
tri mot s0 dang bénh tu mien nhu
tiéu dudng va viém khdp. Cu thé, cac
nha khoa hoc da chuyén thanh cong
gen ma hoa cho protein GAD lién
két v6i tiéu don vi B vo hai ti Vibrio
cholerae vao cay thudc la va khoai tay
dé diéu tri bénh tiéu dudng lién quan
dén decarboxylase khang nguyén
glutamic acid. S dung cay hong hoa
c6 khé nang téng hop insulin dé diéu
tri bénh tiéu dudng.

Gan day, cac nha khoa hoc da
bat dau co y tudng sl dung vac xin
téng hop tu thuc vat gitp chéng lai
dai dich COVID-19 do virus SARS-
CoV-2 gay ra. Thanh cong budc dau
trong viéc san xuét vac xin thyc vat
dé phong MERS/SARS-CoV-1 da mé
ra co hoi cho nghién cuu va phat trién
véc xin ¢ nguén géc thuc vat chéng
lai COVID-19. Téng hdp hat tuong tu
virus, vic xin mang nhiéu epitope,
téng hop phiic hgp mién dich, dung
hgp polypeptide tuong tu sgi elastin
dudc xem la nhiing cach ti€p can kha
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thi nhat nham phat trién vac xin chdng
SARS-CoV-2 [11, 12].

3 viet Nam, nd Iyc clia cac nha
khoa hoc cGng da dugc ghi nhan
trong san xuét protein khang nguyen
VP2 bang ky thuat di truyén trén te
bao béo tdm (Wolffia australiana) dé
buéc dau téng hop véc xin phong
bénh Gumboro cho ga. Ké thiia két
qua dé, cong nghe vector adenovirus
tiép tuc dugc st dung dé san Xuét vac
Xin dang adenovirus tai t6 hop mang
gen biéu hién khang nguyén VP2 thé
hé méi c6 thé st dung qua dudng
tiéu hoa, ho hdp va dudng tiém cho
ga. Bén canh do, Viét Nam cling buéc
dau thanh cong trong viéc thiét k& cau
tric vector biéu hién mang gen ma
héa khang nguyén HA cla virus ciim
A/H5N1 trén cay thudc 1a. Viéc sén
xuét khang nguyén theo hudéng nay rat
an toan trong qua trinh san xuét véc
xin, nén thuong dugc st dung doi véi
nhUng Vvac xin phong cac bénh nguy
hiém.

Thay 10i két

Khi céng nghé nha kinh truyén
théng dudc két hgp véi ky thuét sinh
hoc phan tl hién dai, cac nha khoa
hoc c6 thé xay dung va phat trién
néng trai san xuédt vac xin ¢6 ngudn
gbc tu thyc vat bang hé théng canh
tac ty dong. Véc xin 6 ngudn gac tu
thyc vat cé Igi thé vé kha néng cung
ung, luu trd, hiéu suat téng hap, dac
biét, c6 thé phat trién thanh dang vic
xin “an dugc” hoac “udng dugc”, gilp
gidm bét viéc tiém phong Bén canh
do, véc xin tai t6 hop c6 ngudn gdc
tu thuc vat dugc cho la “an toan” hon
vac xin truyén théng, bdi 1& cac protein
nay khong hé chiia tac nhan gay bénh

“s6ng”. Mot s6 uu diém khac 1a chi phi

san xuét thdp va ky thuat tach chiét dé
dang han so vé6i san phadm cé ngudn
gé’c tli E. coli, rat phl hgp véi diéu kién
] nhitng nuéc ngheo. Thém vao do,
hé thong biéu h|en thuc vat an toan
hon nén tang biéu hién thong thudng
vi thyc vat khong chidia nhiing mam
bénh cua con ngudi va dong vat. Tuy
vay, vac xin thuc vat c6 thé khong st
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dung dugc cho cac tre s sinh, dong
thdi liéu lugng cda vac xin thUC vat
trong cay (hay nang suét b|eu hién
khang nguyén) cé thé thay déi theo do
tudi clia cay, kich thudc san pham (tréi
va cu). Ngoa| ra, neu kiém soat khong
t6t c6 thé xay ra van dé moi trudng do
phat tan nguon genva vac xin thuc vat
c6 thé bi 6 nhiém bdi thudc tris bénh
hai trén cay
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