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Tom tat

Pui dich Covid-19 do virus Sars-Cov-2 gdy ra di gan 2 ndm nhung van dién bién phikc tap, khé
lwong trén thé gidi va ca ¢ Viét Nam. Pé phong ngira dich bénh Covid-19, B6 Y té Viét Nam da cap phép
cho 8 vaccine phong Covid- 19 la nhitng vaccine hiéu qud, co gla tri phuc vu tiém chung trong toan quoc.
Mat khdc, mot s6 cong ty ¢é phan cong nghé smh hoc dwoc pham, trueong d‘az hoc, vién nghién citu, cong
ty khoa hoc cong nghe (Xem Bang 2) ciing rdt tich cwc nghién ciru phat trién, san xudt, thu" nghiém ldm
sang, tlep nhdn chuyén giao cong nghé, bao che dong géi 5 vaccine nham gia ting nguon cung vaccine
cho ddt nuée ciing nhu’ tang cwongphat trién tiém lyc khoa hoc, cong nghe cua Viét Nam. Cdc cong nghé
nghién civu phdt trién va san xudt vaccine phong Covid-19 (cd trén thé gidi va Viét Nam) bao ham ca cac
cong nghé kinh dién, cong nghé hién dai va phat minh khoa hoc cong nghé mdi nhat: vaccine virus bat
hoat, vaccine vector virus thiéu sao chép, vaccine mRNA, vaccine tiéu don vi protein.
Tir khéa: Vaccine virus bat hoat, vaccine vector virus thiéu sao chép, vaccine mRNA, vaccine tiéu don
Vi protein

Covid-19 Vaccine Production Technologies
Abstract

The Covid-19 pandemic caused by the Sars-Cov-2 virus has been around for nearly 2 years, but
it is still complicated and unpredictable in the world and in Vietnam. To prevent the Covid-19 epidemic,
the Vietnamese Ministry of Health has licensed 8 Covid-19 vaccines, which are effective and valuable
vaccines for vaccination nationwide. On the other hand, a number of Biotechnology and Pharmaceutical
Joint Stock companies - Universities, Research Institutes, Science and Technology Companies (See
Table 2) are also active in research, development, production, clinical trials, receive technology transfer,
packaging formulation of 5 vaccines to increase the supply of vaccines for the country as well as
strengthen the development of science and technology potential of Vietnam. The technologies of research,
development and production of vaccines against Covid-19 (both in the world and in Vietnam) include
both classic technologies, modern technologies and the latest scientific and technological inventions:
Vaccines Inactivated virus, replication-deficient vector vaccine, mRNA vaccine, protein subunit vaccine.
Keywords: Inactivated virus vaccines, replication-deficient viral vector vaccines, mRNA vaccines, protein
subunit vaccines

1. bat van dé hai linh vuc can chu trong la san xuat vaccine

Virus Sars Cov-2 gdy ¢ dai dich Covid-19
dén nay, sau gan 2 nam, van tiép tyc hoanh
hanh trén thé gidi va ca ¢ Viét Nam. Dén
ngay 25/11/2021 [1], thé gidi c6 259.729.146
ca nhiém Covid-19, 5.192.246 (2,00%) ca tir
vong, trong khi 234.849.679 (90.42%) bénh
nhan duogc chira khoi. Tai Viét Nam, ciing
dén 25/11/2021, ¢6 1.155.778 ca nhidm bénh,
trong do, c6 24.243 (2,10%) ca t&r vong, va
c6 937.261 (81,09%) nguoi bénh dugc chira
khoi. Trong cudc chién chéng lai dich bénh,

phong bénh va san xuét thudc tri liéu. Nhiing
nd lyc nghién ciru phét trién cong nghé san
xudt cac vaccine phong ngira Covid-19, ciing
nhu thude tri liéu méi dé phong, chdng dich
bénh Covid-19 ¢6 hi¢u qua dugc cac cong ty
duoc phfim, t6 chire khoa hoc - cong nghé, cac
nude phat trién co tiém luc thic day hét stc
manh mé. Trong bai viét nay, chung t6i mong
mudn gidi thiéu cac cong nghé vaccine ché
tao ra cdc vaccine mai, hitu hiéu cho phong
ngira Covid-19 trén thé gidi (d3 duoc cip
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Hinh 1. So d6 ciu truc genome cua virus Sars-Cov-2: Xuét hién déu 5° gén mii chup
mRNA c6 trinh tu dan LS, dau 3’ c6 dudi Poly A va 5’va 3’ UTR, bao gém ORFla,
ORF1b, Spike (S), ORF3a, Mang bao (E), Mang (M), ORF6, ORF7a, ORF7b, ORFS,
Nucleocapsid (N) va ORF10.
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Bang 1. Céc loai vaccine phong Sars-Cov-2 di dugc cip phép va dang
dugc su dung ¢ Viét Nam [4],[5]

STT Tén vaccine Nha phat trién Céu tric hoat dong Ngay cap phép
AZD 1222, Gen protein S gin trén vector
1 ChAdOx1-S OxU/Astra Zeneca, Anh Adeno virus tinh tinh 01/02/2021
Gen protein S gin trén vector
2 ((;arst-ril?- \\/,I)D Ve Gamalaya RI, Nga Adeno virus nguol | 23/03/2021
P (A26/AdS)
3 |BBIBP Corv BIBP/Sinopharm, Trung | v\ o o Cov-2 bit hoat 03/06/2021
(Vero-Cell) Quoc
LNP-mRNA .
4 | (BNT162)- Biontech/Fosan Sa-mRNA 16/6/2021
. Pharma/ Pfizer
Comirnaty
SpikeVac (LNP- ;
5 Sa-mRNA-1273) Moderna Inc., Hoa Ky Sa-mRNA 28/6/2021
Covid-19 Vaccine | Janssen Pharmaceutical Gen protein S ein trén vector
6 | Janssen- Companies of Johnson & A denI:) irus guorl Ad26 15/7/2021
Ad26.COV2.S Johnson WERAE
Vaccine Hyat-Vax - .
. 42 .
7 (Vaccine SARS SLCIFS,?]CE;UOHS trading Vaccine Vero-Cell do UAE 10/9/2021
COV-2 (té bao thir nghiém, san xuét
VERO) bit hoat)
. Trung tim Cong nghé sinh | Protein tai t6 hop cia ving
8 2;?2:;‘2 g’fgﬁ‘ ) | hoc va Ky thudt d truyén | lién két thu thé (RBD) virus |  17/9/2021
P}l Cuba (CIGB) Sars-cov-2 voi protein ACE2

phép va nhap khiu vao Viét Nam) va ca céac
cong nghé dang dugc nghién ctru phat trién,
chuyén giao ¢ Viét Nam.

2. Tong hop, phén tich, ban luﬁn

Cac loai vaccine duoc cip phép sir dung
va mot sd dang dwoc nghién ciru, phat trién

H¢ gen (genome) cua virus Sars-Cov-2
gy dai dich Covid-19 12 mdt ARN sgi don
duong ((+) ss RNA) da duoc cac nha khoa
hoc giai trinh tu chtra 29.903 Nu ma cau triic
duogc gidi thiéu trong hinh 1 [2],[3].

Dang cht y nhét trong genome clia
virus Sars-Cov-2 1a viing cdu tric S mi hoa
protein gai (S) (hay vung lién két thy thé ciia
n6 (receptor binding domain-RBD) 1a rit
quan trong dbi v6i mot sb loai vaccine da va
dang duoc phat trién.

Pé phuc vu tiém chﬁng phong
Covid-19, B Y té Viét Nam da cép phep st
dung cho 8 loai vaccine dé nhap khau va su
dung tai Viét Nam. Bang 1 gidi thi¢u céc loai
vaccine da dugc Bo Y té cAp phép st dung tai
Viét Nam.

Nhu viy, Viét Nam da cip phép sur
dung cho cac loai vaccine sau: Vaccine
vector Adenovirus thiéu sao chép (AZD
1222, Sputnik V, Covid-19 Vaccine Janssen),
vaccine virus Sars-Cov-2 bét hoat (BBIBP
CorV, Vaccine Hyat-Vax), vaccine mRNA
(LNP-mRNA-Comirnaty, SpikeVac), va
vaccine tiéu don vi protein (vaccine Abdala),
1a nhitng vaccine thudc cac nhém phd bién,
thong dung va hiéu quéa nhat.

Pé dat muc dich chu dong phong
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Bang 2. Cac loai vaccine phong Sars-Cov-2 dang duoc phat trién, san xuét
0 Viét Nam [6]
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STT | Tén vaccine

Nha nghlen cu'u, san
xuét

Nguyén tiic hoat dong

Giai doan thir nghiém

1 Nano Covax

Cong ty Nanogen/
Hoc vién Quan Y

Khang nguyén protein S
tai t& hop gén trén nano
silica

Tha nghiém lam sang giai
doan 3 (thang 3/2022 két thiic)

2 Covivac

Vién Vaccine va sinh

Gen mi hoa Protein S
gan trén vector virus

Thi nghiém lam sang giai

phim y té (IVAC)

Newcastle bat hoat

doan 2

3 Sputnik V Cong ty Vabiotech/

Gen mi hoa Protein S
gan trén vector Adeno

Gia cong, dong éng, déng goi

hoc VinBiocare

Gamalaya RI/RDIF virus Ad26/ AdS bao bi Sputnik V
Arcturus
VBC- Therapeutics S& bit ddu thir nghiém lam
4 | COVID 19-| (USA)/Cong ty cb |Sa-mRNA sang giai doan 3 tir thang
154 phan cong nghé sinh 12/2021 (Vingroup)

Shionogi Corp.
(Japan)/Cong ty
MTV Vaccine va sinh
pham s6 1
(Vab1otech)/C0ng ty
cb phan tién bd qudc
té (AIC)

Protein S tai
5 |t hop cua
SARS-Cov-2

Protein S tai té hop cua
SARS-Cov-2 gin trén
vector
Baculovirus

Dy kién thang 6/2022 s& hoan
bidu hién | tAt san xuét dwa ra thi trudong

chéng dich, mot sd cong ty, vién nghién ctu
san xuét ciia Viét Nam ciing tich cuc nghién
ctru phét trién vaccine phong Covid-19. Bang
2 gidi thi¢u cac vaccine phong Covid-19 dang
dugc nghién ciru phat trién, thir nghiém tai
Viét Nam.

Céc nghién ctru vaccine Sars-Cov-2 &
Viét Nam da dugc khoi dong nghién curu, phat
trién, chuyén giao bao gdm sir dung céac vector
mang cac gen ma hoa protein S (Covivac,
Sputnik V), vaccine protein S tai to hop:
Gan nano silica (Nano Covax), protein tai t6
hop cua SARS-Cov-2 va vaccine mRNA tu
khuéch dai (VBC-COVID 19-154).

Cdc céng nghé nghién civu phdt trién,
sdn xudt vaccine phong Covid-19 hiéu qud

Céng nghé san xudt cdc vaccine da
diegre cap phép sir dung

Cong nghé san xudt vaccine virus
Sars-Cov-2 bt hoat [4],[7], [8] [9]: Pay la
cong nghé kinh dién san xuit vaccine. O
day, cong nghé quan tam la cong nghé san
xuit vaccine BBIBP Corv (Vero-cell). Chiing
Sars-Cov-2 cua Sinopharm (ching WIV04 va
s6 hiéu GenBank MN996528) duoc phan lap
tir mot bénh nhan ¢ Bénh vién Jinyintan, Vi
Hén, Trung Quoc Virus dugc nudi cay trong
dong t& bao Vero - Verda reno (Té bao biéu

mo than khi xanh chau Phi) - dat chuan dé
nhan giéng, san xuét trong diéu kién an toan
sinh hoc cao (BSL 3) va dich ndi phia trén
ctia té bao bi nhiém ly giai dugc bat hoat bang
B-propiolactone (1: 4.000 vol / vol & 2 dén 8
° (C) 48 gio. Sau khi 1am sach cdc manh vyn
té bao va tién hanh siéu loc, qua trinh bét hoat
B-propiolactone thir hai dugc thuc hi¢n trong
cac diéu kién tuong tu nhu lan bat hoat dau
tién. Can chi y & day 1a mot loai vaccine kinh
dién khac 1a virus séng giam doc lyc it dugce
phat trién (c6 2 vaccine thir nghi¢m 1am sang
giai doan 1, chua duoc cap phép) co thé do co
mot s6 nguy co do virus tai phuc hoi.

Cong nghé san xuit vaccine vector
virus thiéu sao chép [4][10]: Trong cong
ngh¢ hién dai nay, Adenovirus - virus gay
viém két mac, duong ho hép. .. nhe, duoc s
dung hiéu qua nhat.

Trén co s& vector Adenovirus thiéu
sao chép, bd gen cua Adenovirus dugc hé
thdng di truyén nguoc (reverse genetics-RG)
sira doi, khung doc m& (ORF) cua protein S
cua virus Sars-Cov-2 dugc ghép vao genome
Adenovirus va virus tai to hop lay nhiém duoc
nay duoc kich nhdn 1én trong cac té bao bd
sung (thuong 1a cac dong té bao HEK 293
(Human embryonic kidney cell- Té bao than
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phoi nguoi) duoc cai bién di truyén). Virus
duogc giai ciru cudi cung 1a Adenovirus biéu
hién protein gai (S) cua Sars-Cov-2. Cac
Adenovirus tai t6 hop nhu thé dwoc nhan
1én trong dong té bao thich hop (HEK 293).
Vaccine Sputnik V cua Nga sir dung vector
Adenovirus 1a Adenovirus sero type 26 (Ad26)
va Adenovirus sero type 5 (AdS): Miii vaccine
thtr nhat tiém Ad26, con mili thir 2 tiém AdS.
Vaccine Ad26.COV2.S cua Janssen st dung
Adenovirus sero type 26 (Ad26) cho ca hai
miii vaccine. Trong khi vaccine AZD 1222
cua Astrazeneca su dung Adenovirus tinh tinh
ChAdOx1-S tai to hop lam vector cho 2 mii
tiém.

Vaccine AZD 1222 cua Astrazeneca
1a vac-xin vector Adenovirus virus thiéu kha
ning sao chép biéu hién gen glycoprotein
gai Sars-CoV-2 ¢6 chiéu dai day du. Vaccine
dugc san xuat trong cac té bao than phdi nguoi
(HEK) 293 di duoc cai bién vé di truyén.

Vaccine Sputnik V Ad26/Ad5 dugc san
xudt trong dong té bao HEK293 dugc cai bién
di truyén hoc thich hop.

Vaccine Ad26.COV2.S cua Janssen
sir dung vector Adenovirus tai to hop bi x6a
di gen chuyén biét, 1 virus khong thé nhan
1én trong té bao nguoi va biéu hién protein
S- protein gai cua virus Sars-Cov-2 nho gen
ghép vao ma hoa protein S.

Cong nghé vaccine mRNA [4][11][12]

Vaccine mRNA ung dung trong phong
ngua Covid-19 la thanh tyu phat minh khoa
hoc cong nghé méi nhit. Vaccine mRNA
(samRNA-self-asembled mRNA) dugc phan
loai thanh hai loai: (1) khong sao chép va (2)
tu khuéch dai (con dugc goi la tu sao chép
va ban sao). Hinh 2 giéi thi¢u cau triic ciia

mRNA va béan sao sau 2 1an sao chép trong té
bao cia mRNA tu khuéch dai.

Vaccine ARN tu khuéch dai (saARN
hay sa-mRNA hay saRNA - sa-mRNA)
su dung ARN polymerase phu thuoc ARN
(RDRP) c6 ngudn gbc tir virus ARN, chi
yéu 1a alphavirus, dé khuéch dai ARN dugc
phan phéi, do do, tdng san Xuét protein khang
nguyén. Ngoai cac thanh phan binh thuong
cua mRNA, saARN chtra cac khung doc
mo 16n (ORF) mi héa cac thanh phan cho
RDRP, bao gdm cac protein khong cdu triic
1-4 (nsP1-4) va gen quan tam (trinh ty khang
nguyén) sau mdt promoter subgenomic (Hinh
2B). NsP1, 2, 3 va 4 ma hoda cac protein chiu
trach nhiém cho mii chuyp mRNA, NTPase/
Helicase/ protease, macrodomain va RDRP,
tuong ng. Sau khi saRNA dugc phan phi
dén té bao chat, s& di qua bd may dich ma
noi sinh trong ribosome. Sy dich ma cua
chudi proteln khong cau trac (nsP) dan dén
viéc san xudt cac polyprotein tién than, tao
thanh phuc hop sao chép sém tong hop chudi
4m ctia ARN. Sy phan cit thém nita ctia cac
polyprotein tao ra phirc hgp sao chép mudn
tong hop soi dwong cia ARN bd gen va bod
gen phu bang cach sir dung soi am 1am khuon
mau. Két qua la, mot ban sao cua saARN tao
ra nhiéu ban sao phién ma ARN (Hinh 2C,D),
khic phuc sy phan phdi han ché cua t& bao
trong liéu phap diéu tri mRNA in vivo.

Hai vaccine mRNA duogc Bo Y té Viét
Nam cap phép 1a LNP-mRNA (BNT 162) -
Comirnaty va SpikeVac (LNP-mRNA-1273)
déu 1a mRNA cua protein S cia virus Sars-
Cov-2.

Cong nghé vaccine tiéu don vi
protein [4], [13]

m’Gppp= = 'z_ = AAAAAA) 250
T I | L L 1L 1
mGpppm L — = AAAAAAS 250 Scap SUTR  non-structural Gol 3'UTR  poly(A) tail
proteins 1-4
—t 1L il Ll . subgenomic
5 cap 5'UTR Coding region 3'UTR poly(A) tail promoter
s G- G- Arn s 5 -GS AAA AAA

Hinh 2. Céu tric mRNA: A. mRNA khong sao chép, B

. sa-mRNA tu khuéch

dai (self—amphymg mRNA), C. Ban sao c6 thé tiép tuc tu khuech dai sau 2
1an sao chép va D. Ban sao kich thich gay dap ing mién dich.
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Céc tng ctr vién vaccine tiéu don vi
protein phu thugc vao protein S duoc biéu
hién hodc chi don gian 1a mdt viung cua nd,
chfmg han nhu vung lién két thy thé (RBD-
Receptor binding domain), hodc cac gen virus
khéc trong céc hé thong biéu hién khac nhau,
bao gdm céc té bao con tring, dong vat cd
va va/hoic ndm men. Vi vay, loai vaccine
nay bot di nhiéu nhugc diém, chiang han nhu
kha nang mién dich chdng 601 su ddo nguoc
dbi véi doc luc, va cac modi quan tim vé an
toan cua su bat hoat virus khong hoan toan;
do d6, chung dugc coi la rit an toan sau khi
tiém vaccine. Muyc tiéu mién dich phan tmg
chu yéu 1a thé dich, thuong duoc thuc day boi
su lién hop vé6i chat bd tro.

Vaccine Abdala dugc thiét ké, phat
trién boi cic nha nghién ciru tir Trung tim
Cong nghé sinh hoc va Ky thuat di truyén
Cuba (CIGB) bao gom tiéu don vi ving lién
két thy thé don phan (RBD), gém céc gdc
331-530 acid amin thudc protein S cua chung
SARS-CoV-2 156 Wuhan-Hu-1, dugc biéu
hién trong ndm men Pichia pastoris & nang
suit 1én men 30-40 mg/L. Khang nguyén
vaccine duoc gan polyhistidine dé hd tro qua
trinh tinh ché va dugc tinh sach thong qua sic
ky ai Iyc kim loai ¢6 dinh va sic ky tuong tac
ky nudc sau d6 dén do tinh khiét > 98%. D6i
v6i cac nghién clru trén dong vat, 50 pg khang
nguyén vaccine mdi lidu duge bd sung véi 0,3
mg nhom hydroxid gel (Alhydrogel) va dugc
phan phdi trong 500 pL dém phosphate.

Céng nghé san xudt cdc vaccine dang
nghién civu phat trién va thir nghiém

Cong nghé vaccine tiéu don vi protein

Vaccine Nano Covax [14] duoc phat
trién dya trén cong nghé tiéu don vi protein.
Domain xuyén mang cua protein S (RBD) cua
Sars-Cov-2 bi loai bo, protein S dugc san xuét
bang cong nghé DNA tai t6 hop trén té bao
CHO (Chinese hamster ovary - Té bao buong
trimg chudt hamster Trung Qudc). Vaccine
protein S (RBD) tai to hop duoc gén trén gia
thé 1a cac hat nano silica.

Tiép theo 1a Vaccine Protein S tai to
hop cia SARS-Cov-2 [15] do Shionogi Corp.
(Nhat Ban) chuyén giao. Vaccine nay sir dung
cong nghé “BEVS” (Baculovirus expression
vector system) - H¢ thong vector biéu hién
Baculovirus) [16]. Baculovirus gay bénh trén
con trung, vo hai voi nguodi. Baculovirus tai

t6 hop chira gen quan tdm (GOI)- gen khang
nguyén (gen ma hoa protein S) dugc ché tac
nho cong nghé gen, roi duoc nhan 1én, san
xuét trong té bao con tring nhu té bao budém
dém Sf-21. Vaccine protein tai to hop nay
chira protein khang nguyén dich tinh khiét
duoc san xuat str dung thong tin di truyén tir
virus va sau d6 duge tinh ché rdi tién hanh
céc thir nghiém. Cac thir nghiém tién 1am sang
cho tic dung duong tinh va d6 an toan t6t co
két hop voi ta duoc diéu chinh.

Cong nghé vaccine vector virus

Pdi vai vaccine Sputnik V do dd duoc
dé cap ¢ trén, nén s€ khong dugc dé cap ¢ day,
ma chiing ta chi dé cap dén vaccine Covivac
do Vién Vaccine va Sinh pham y té (IVAC)
phat trién ma thoi.

Vaccine COVIVAC [17] du0’c phat
trién bang cong nghé vector virus, gin gen
ma hda Protein S cua virus Sars-CoV-2 Ién
virus cum Newcastle Lasota khong gay bénh
trén nguoi. Ching san xuat vaccine mang ma
hiéu “NDV-HXP-S” dugc nudi cdy trén tring
ga co6 phoi. San pham vaccine COVIVAC la
dang dung dich, toan hat virus tinh khiét, bat
hoat, khong co chéat bao quan Merthiolate,
duoc bao quan & nhiét do (+) 2°C dén (+) 8°C.

Bén canh d6, con vaccine VBC-
COVID 19-154 cua Arcturus Therapeutics
(USA) chuyén giao cho Coéng ty C6 phin
Cong nghé Sinh hoc VinBiocare la vaccine
sa-mRNA. Nhu vay tuy vé sb lu’ong vaccine
dang duoc nghlen ctru, chuyén giao, phat
trién khong nhiéu, nhung nhung cong nghé
ung dung rat riéng biét, trlen vong trong thoi
gian sap to1 day s€ duogc cip phép.

3. Két luan

Dé phong ngira dich bénh Covid-19, Bo
Y té Viét Nam di cép phép cho 8 vaccine phong
Cocid-19, 1a nhig vaccine hi¢u qua, c6 gia tri
phuc vu tiém ching trong toan quoc. Mat khac
mot sé cong ty co phéin cong nghé sinh hoc
dugc pham, truong dai hoc, vién nghlen clu,
cong ty khoa hoc cong nghé ciing rét tich cuc
nghién clru phat trién, san xuat, thir nghiém
lam sang, tiép nhan chuyen glao cong nghé,
bao ché dong gbi 5 vaccine nhim gia ting
ngudn cung vaccine cho dit nuéc ciing nhu
tang cuong phat trién tiém luc khoa hoc, cong
ngh¢ cua Viét Nam. Cac cong nghé nghién ciu
phat trién va san xuét vaccine phong Covid-19
bao ham ca cac cong nghé kinh dién, cong nghé
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hién dai va phat minh khoa hoc cong nghé mdi  tir cdc ngudn cung nhdp khau va tiém ning
nhit: vaccine virus bt hoat, vaccine vector trong nudc, Viét Nam s& c6 du vaccine phong
virus thiéu sao chép, vaccine mRNA, vaccine  ngira Covid-19 hiéu qua.

tiéu don vi protein. Trong twong lai khong xa,
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