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Nhiing iing dung tiém nang cda cong nghé sinh hoc thuc vat
trony doi pho voi SARS-Col-2
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Céc qudc gia trén thé gii dang nd luc phat trién nhiing san pham thudc thii chan doén, vac xin va
thudc khang virus nham bao vé tinh mang con ngudi ciing nhu 1am cham su lay lan cla dai dich
COVID-19 gay ra béi virus SARS-CoV-2. Mét phan cla nd luc quéc t& do dugc tap trung trén doi
tugng thuc vat, cac nghién ctiu nay da gop phan cung cip khang nguyén protein, khang thé cho san
pham kit chan doén cling nhu hé thong san xuat, tif d6 co thé mé rong quy md dé cung Ging khan
cép véc xin va thudc khang virus. Diéu nay cho thay tiém néng rat 16n cla cong nghé sinh hoc thuc

vat trong doi pho véi dai dich COVID-19.

Cong nghé sinh hoc thuc vat co thé
gitip ich nhu thé nao trong cuéc chién
chong COVID-192

Toc do lay lan nhanh chong cla
COVID-19 trén toan cau da thac
ddy cac nudc phai tién hanh hang
loat bién phap khdn cdp va lién
hoan dé lam cham mic d6 bung
phat cla virus trong coéng doéng,
tlr do6 giam ap lyc 1&n hé théng y
t€ qudc gia. Thach thiic 16n cla
COVID-19 la yéu cau xét nghiém
dai tra cho sé lugng 16n ngudi dan,
day la khé khan chua tiing c6. Bén
canh dé, cac bién phap kiém soat
gip c6 thém thdi gian dé phat trién
kit chdn doan bénh, phucong phap
diéu tri, cing nhu tao ra nhiing san
phdm vAc xin tiém nang dé bao vé
bo phan dan sé chua bi nhiém virus.
Thuc té cho thay, nghién cliu san
xudt trén thyc vat cé thé tiét kiem
chi phi hon rat nhiéu so vdi trén hé
thong té bao dong vat c6 vu truyén
thong (1/30 kinh phi dau tu) hoac
trén hé théng nudi cdy vi sinh vat

(1/3 kinh phi dau tu). Cu thé, biéu
hién tam thoi trén mot s6 doi tugng
cay trong (thudc 13, céy ho dau va
ngu COC) dugc danh gla la mot nén
tang rat ¢ tiém nang dé tao ra cac
protein chan doan, san pham vac
xin va protein khang virus SARS-
CoV-2 do phuong phap nay khéng
yéu cau tao ra dong t€ bao 8n dinh
dé san xuét san phdm cuéi cung,
giup cung cép vat liéu cho thi
nghiém lam sang trong vong vai
tuan trg nén kha thi véi mic dau tu

%>,

‘ : S1/RBD
.‘ hodc VLP
’o. N 4
\
Tao mién
dich
Phat hién khang A
thé huyét thanh

Nam

Nghién ctru x\V\Wf-
tién lam sang

Té bao lympho B 3/ Yy
ter bénh nhan dwoc chira khoi

P 5

| i

> Thir nghigm+,, virus
khang virus %,
tién l1am sang \

t6i thiéu. V&c xin c6 ngudn goc thuc
vat déng vai trd khong thé thidu
trong cudc chay dua nay do thdi
gian tao ra vac xin (ké tU khi xac
dinh trinh ty cla chlng virus gay
bénh) ngén hon so véi vac xin lam
tU triing hodc trén té€ bao dong vat
¢ vu truyén thong [1]. Bén canh
do, nghién cuu trén thuc vat cling
cho thay tiém niang to I6n trong
viéc san xuét thudc th(i chadn doan
SARS-CoV-2 va thudc khang virus
(hinh 1).
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Hinh 1. Vai tro cta thyc vat trong san xuat thudc thii phat hién, vic xin va protein
chéng virus dé doi phé véi dai dich COVID-19.
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Sif dung thuc vat trong san xuat thuoc
thii phat hién SARS-Cov-2

Trong han 30 nam qua, thyc vét
da dugc sl dung théng dung trong
san xuat thudc thii phat hién bénh va
protein tai t6 hgp dugc pham [2]. Vi
dy, globulin mién dich A/G (IgA/G)
kham tao ra ti la cla cay thudc la
chuyén gen da dugc Cong ty Planet
Blotechnology (Hoa Ky) dua ra thi
truéng véi san pham CaroRX dung
trong diéu tri vi khudn gay sau rang
[3] Enzyme glucocerbrosidase ta|
) hgp dudc tao ra trong nudi cay
huyén phu t€ bao thuc vat da dugc
phat trién thanh san pham EIerso
va sl dung nhu mot liéu phap diéu
tri cho bénh nhan Gaucher tuyp 1
(mot dang bénh réi loan di truyén
hiém g&p) [3]. Dén nay, su lay lan
nhanh chéng clia COVID-19 dé tao
ra nhu cau Ién va dét ngét vé cac kit
chan doan. Hai hudng xét nghiém
chén doan chinh dugc tap trung, dé
la phat hién virus (xac dinh ngugi bi
nhiém trong cong dong) va phat hién
khang thé chéng lai virus. Trong do,
xét nghiém chan doan COVID-19
dudc tién hanh dua trén viéc phat
hién: (i) RNA hoac (ii) protein cla
virus SARS-CoV-2.

Trinh tu cla virus SARS-CoV-2
coéng bo trén ngan hang gen NCBI
(Accession number: NC_045512.2)
da cho phép cac nha khoa hoc cé
thé thiét k& cac doan méi dic trung
nhdm nhan cac doan gen dac trung
thong qua phudng phap RT-gPCR
[4]. Tuy nhién, motvan dé datrala xét
nghiém nay thi€u doi chiing duang
phé rong cho phép chuén héa gitia
nhiéu phong thi nghiém khac nhau.
Gan day, mot thude thd déi chiing
dung trong phat hién COVID-19 da
dugc phat trién bdi Trung tam John
Innes (Anh) dya trén céc hat tuang
ty virus (virus-like particle - VLP)
c6 kich thuéc ~30 nm, ngudn gdc
ti virus kham dau dda (cowpea
mosaic virus - CPMV) [5]. Cu thé,
moét dang RNA nhan tao mang tat
cé vung genome cua virus SARS-
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CoV-2 (phat hién bai kit xét nghiém
clia T8 chiic Y té thé gidi) dudc dua
vao VLP cé ngubn goc CPMV, sau
dé cac dang hat nay dudgc téng hop
trén thuc vat [6]. VLP la mo6t dang
thudc thi co6 tinh bén nhiét, dé san
Xudt, cé kha nang mé réng quy mo
va c6 thé dugc sl dung lam nguén
RNA d6i chiing dudng trong cac
xét nghiém RT-gPCR [6]. Ky thuat
tao cac dang VLP tu thyc vat dé
lam m&u déi chiing du’dng trong xét
nghlem bénh da rat phd bién, nhu
dung v capsid clia CPMV dé boc
RNA muc tiéu cla coxsackievirus
A16 va enterovirus 71 trong phét
hién bénh tay chan miéng, sl
dung virus kham thuéc la (tobacco
mosaic virus) dé phat trién lam ddi
chUng duong trong phat hién Ebola,
st dung bacteriophage Qp dé lam
d6i chiing chén doan virus gay ngod
doc thuc pham [5].

Viéc phat trién cac kit chan doan
nhanh COVID-19 dya trén phat hién
khang nguyén (protein dac hiéu cla
virus SARS-CoV-2) doi héi phai xac
dinh cac khang thé tuong lng [4].
Cu thé, hat SARS-CoV-2 trudng
thanh c6 chua 4 protein cau tric,
bao gébm vd E (envelope, ma dinh
danh protein:  YP_009724392),
mang M (membrane, ma dinh danh
protein: YP_009724393), vd boc
nhan N (nucleocapsid, ma dinh
danh protein: YP_009724397), va
gai S (spike, méa dinh danh protein:
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YP_009724390) [7]. Trong d9, gai S
la protein quan trong nhat trong phat
hién khang nguyén vi n6 nho ra tu
bé mét clia hat V|rus va lam 16 vung
lien két thu thé (receptor- binding
domain - RBD) [6]. Viéc tiém virus
SARS-CoV-2 hoac gai/RBD vao
chudt c6 thé tao ra cac dong té bao
u sinh khang thé (hybndoma) sén
sinh ra nhleu ban sao cla cung mot
khang thé. Protein gal/RBD cling
c6 thé dugc sU dung, dé sang loc
cac dong c6 khang the khang virus,
tao ra cac khang thé cé &i luc cao
VvGi protein gai cla SARS-CoV-2,
tu do phat trién thanh kit ELISA va
sac ky mlen dich [6 8]. D6i véi cac
protein tai t6 hap cua SARS-CoV-2,
biu hién _khang thé tam thoi d thu’c
vat chuyen gen g|up rat ngan thdi
gian san xudt va dap tng ngudn
cung Ung I6n trong dai han [8]. Cu
thé, doan méa hoéa viung RBD nam
trén gai clia SARS-CoV-2 va khang
thd don dong chéng COVID-19
(mAb, anti-SARS-CoV monoclonal
antibody) CR3022 dugdc biéu hién
tam thoi trén cay thubc 1a bang
chiing Agrobacterium tumefacrens
GV3101 [8]. Sau 10 ngay ké tui khi
tach dong, doan RBD cla SARS-
CoV-2 va mAb CR3022 da tao ra
RBD va mAb CR3022 tu cay thudc
l& v6i hiéu suat 8 va 130 ng/q la tuai,
trong d6 RBD thuc vat the hién tinh
bam dac hiéu vdi thu thé cla virus
SARS-CoV-2 [6, 8] (hinh 2).
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Hinh 2. Quy trinh tao ra RBD clia SARS-CoV-2 va mAb CR3022 tir cay thudc la.

S& 4 nam 2021
Nam



Sif dung thuc vat trong san xuat vac xin
COvID-19

Phugng thiic s&n xuét vac xin
tl t€ bao doéng vat truyén théng
thudng dua trén cac ching SARS-
CoV-2 da bi bat hoat hodc lam
giam doc luc mat nhiéu thai gian,
déi khi cling xay ra nguy cgd virus
tai doc lyc. Mét phuong phap thay
thé nhanh va an toan hon la san
xudt véc xin tiéu don vi (vac xin chi
chia mét phan mang tinh khang
nguyén cla SARS-CoV-2) hoac
dugi dang VLP. C& hai phuong
phap nay déu dang dudc phat trién
thanh cong cu dé chéng dai dich
COvVID-19.

Tat ca 4 protein céu tric cla
virus SARS-CoV-2 déu c6 thé gay
ra trong co thé nhiing khang thé
trung hoa (neutralizing antibody)
va dap lng cla té bao lympho
T-CD4+/CD8*, tii d6 d&m b&o mién
dich dac hiéu chong lai virus. Tuy
nhién, do cau truc vd boc nhan clia
ho coronavirus (bao gém cac loai
virus cum mua théng thudng) cé
tinh tuong dong va bao thd cao,
cac khang thé khang lai protein
N clia SARS-CoV-2 khéng tao ra
kh& nang mién dich dac hiéu bao
vé cd thé. Trong khi do, cau truc
gai S cla virus SARS-CoV-2, dac
biét 1a tiéu don vi S1 (SARS-CoV-
like_Spike_S1_RBD, ma dinh
danh vung b&o thd: ¢d21480) c6
kich thudc 685 aa, cé thé lién két
v6i enzym chuyén hoa angiotensin
2, thu thé chi trén bé mat t& bao
ngudi, tu doé giup virus SARS-
CoV-2 c6 thé xam nhap. Do do,
hau hét cac san pham tiém nang
lam v&c xin COVID-19 déu hudng
dén protein gai S. Dén nay, nhiéu
san phdm vac xin tiu don vi da
dugc téng hop trén té bao thuc vat,
bao gébm mét s6 ching virus cum

mua ho&c cum dich tao ra bang
cach biéu hién tam thsi trén cay
thuéc 1a. Cac loai vac xin nay co
thé dugc san xuét trong vong 3-6
tuan ké tu khi giai ma dugc trinh
tu cla hai khang nguyén dac trung
cla virus cum (hemagglutinin
va neuraminidase). VGi ky thuét
biéu hién tam thsi si dung A.
tumefaciens mang vector dua trén
virus khdm thudc la trén cay thudc
l4, khodng 200 mg protein muc
tiéu c6 thé dudc tao ra tU méi kg
la tuci. MGi day, Cong ty Kentucky
BioProcessing (Hoa Ky) dang phat
trién vac xin chéng COVID-19 dua
trén khang nguyén RBD bang cach
tao ra hé théng biéu hién tam thoi
mang tiéu don vi S1 trén cay thudc
la [6, 9]. S&n phdm v&c xin nay da
két thuc th nghiém tién 1am sang
trén dong vat vao thang 4/2020 va
dang dugc thi nghiém lam sang
giai doan 1-2 trén 180 ngudi tinh
nguyén khde manh cé do tudi 18-
70 tai Hoa Ky.

Viéec tao ra khang nguyén
SARS-CoV-2 dang VLP giup
vic xin c6 nhiéu uu diém vi cac
hat nay chiia nhiéu ban sao cla
khang nguyén, cé thé kich thich
manh mé& cac t& bao mién dich
(lympho B va T) théng qua cg
ché trinh dién khang nguyén,
tang hiéu qua cda phan tng mién
dich. Hon nta, VLP ¢6 ngudn géc
ti virus thuc vat khéng thé nhan
lén trong cd thé ngudi, do d6é dam
bao tinh an toan. Méi day, Cong ty
Medicago (Canada) da phat trién
vac xin SARS-CoV-2 duya trén VLP
c6 ngudn goc tu cay thudc 14, san
pham nay da két thuc thd nghiém
lam sang giai doan 1 va bat dau
danh gia giai doan 2 vao thang
10/2020 [10]. Tuong tu, iBio (Hoa
Ky) dang phat trién vic xin dua
trén VLP chéng COVID-19, tén
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thudng mai la IBIO-200 va IBIO-
201, trén cay thudc la dya trén hé
théng FastPharming doc quyén [6,
10].

Mét chién Iugc khac trong diéu
tri COVID-19 1a s dung huyét
thanh clia bénh nhan da binh phuc
dé lam gidm mdc do nghiém trong
clia cac triéu ching bénh, dac biét
la hoi chiing gidi phdng cytokine,
xay ra do tinh trang hé mién dich
clia co thé phan (ing qua mdc Vi
su xadm nhap clia SARS-CoV-2 va
dan dén phan (ng viém toan hé
théng. Thuc vat ciling c6 thé dugc
st dung dé téng hop ra hai khang
thé don dong, sarilumab (cé trong
thuoc Kevzara) va tocilizumab
(c6 trong thubc Actemra), phuc
vu diéu tri trén bénh nhan nhiém
COVID-19 nang [6].

Sif dung thyc vat trong san xuit thude
chong virus SARS-CoV-2

Thu6c chdng virus ngéan chan
chu trinh nhan 1én cda virus, nha
dé lam cham su lay nhiém va tao
diéu kién cho hé mién dich thém
thGi gian dap ung. Trong do,
protein, dac biét la lectin (protein
lien k&t véi carbonhydrate) tu
thuc vat cé thé dugc s dung lam
thudc chdng virus. Vi dy, griffithsin
dudc biét dén la moét phan ti lectin
phan l1ap tU moét loai tdo do cua chi
Griffithsia, c6 hoat déng nhu moét
chat Gc ché chong lai nhiéu loai
virus nhu HIV, Ebola Zaire, SARS-
CoV va MERS-CoV [11]. Tuong ty,
scytovirin 1a mét lectin phén 1ap tu
vi khudn lam Scytonema varium,
cling c6 kha nang chéng lai nhiéu
loai virus, bao gém HIV, Ebola
Zaire, Marburg va SARS-CoV [6].
Pén nay, khodng 20 loai lectin
thuc vat khac nhau da dugc ghi
nhan c6 kha nang chéng lai dugc
SARS-CoV thdéng qua con dudng
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tic ché su gén két clia cac thu thé
trén té bao biéu mé dudng ho hap
vGi khang nguyén hemagglutinin
cla virus [6]. Tuy nhién, nhiing
loai lectin nay cé thé vo hiéu hoa
dugc SARS-CoV-2 hay khong van
la mét cau hoi, nhung nhu da biét,
cac gai S nhd 1&n trén bé mat cla
SARS-CoV va SARS-CoV-2 co
muc do bao thd va do tuong dong
cao [7], vi vay phan Ging chéo hoan
toan c6 thé xay ra [6].

Hién nay, cac nha khoa hoc
da chling minh rang lectin lién két
vGi mannose lectin dac hiéu véi
galactose, N-acetylgalactosamine,
glucose va N-acetylglucosamine
thé hién hoat tinh chéng lai SARS-
CoV manh théng qua co ché tan
cong vao chu trinh nhan I1én cla
virus [11, 12]. Mt s6 loai cay trong
da dugdc st dung dé san xuat hang
loat cac lectin chong virus, bao
gbm cac griffithsin, cyanovirin-N
va protein dung hgp cyanovirin-N,
trong thoi gian ngan, théng qua
phudng phap biéu hién tam thai [6].

Thay 10i két

Pai dich COVID-19 da tao ra
nhu cau khéng 16 vé thudc thii chan
doan SARS-CoV-2, dat ganh nang
I6n 1&n chudi cung cdp va phan phéi
toan cAu. Biéu hién tam thdi trén
thuc vat c6 thé giai quyét su thiu
hut nay nh& kha nang san xuéat
nhanh choéong trén quy moé 16n véi
chi phi t6i thiéu dua trén viéc tao ra
sG lugng I6n cac cay chuyén gen.
Cong nghé st dung dé san xuét
thudc thi chan doan cling cé thé
dugc dung dé san xuat san pham
c6 tiém n&ng lam vac xin hay cac
khang thé tri liéu va protein khang
virus. Tuy nhién, nhiing Igi thé nay
chua dd thuyét phuc dé thay thé
cac nén tang truyén théng von cé
trong nganh cong nghiép san xuét

TAP CHI

60 | KHOA HOC

NG NGHE

dugc pham sinh hoc. Nguyén nhan
la do cac nén tang lau ddi nay sl
dung vi khuén E. coli va mét s6 vi
sinh véat khac, cung nhiéu dong
t€ bao doéng vat co viu khac nhau,
phéan 16n cac hé théng sinh vat nay
da c6 khuon khd phap Iy chit ché,
cung véi sy dau tu lau dai vao cac
cdng nghé san xuét tuong tng. Du
vay, trong mot sé trudng hgp nho,
thuc vat lai trd nén ndi bat vi ching
c6 thé tao ra cac dugc phdm sinh
hoc c6 cau tric glycan co Igi (vi
du nhu taliglucerase alfa) va cho
phép san xuat trén quy mo Ién (vi
du nhu thudc diéu tri HIV).

Tai Viét Nam, viéc ti€p can cong
nghé san xuat vac xin sl dung axit
nucleic con han ché. Do vay, cong
nghé biéu hién tam thdi trén thuc
vat c6 thé dem lai nhiéu tiém ning
trong phat trién cac loai chat thii
phat hién, vac xin va thudc khang
CQOVID-19, tudng tu nhu nhiing
thanh coéng cla nudc ta truéc day
trong san xudt vac xin dudng an
cho gia stc. Trong tuong lai, thé
giéi sé ti€p tuc phai doi mat vdi
nhiéu dai dich khac, vi vay, hoan
thién va lam chd dugc nhiing céng
nghé san xuat thudc th{i phat hién,
vac xin va thudc diéu tri bénh Ia rat
can thiét &
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