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Abstract

There is a strong consensus globally that production of an effective vaccine against SARS-CoV-2 is likely
the most effective approach to sustainably controlling the COVID-19 pandemic. An unprecedented research
effort and global coordination has resulted in a rapid development of vaccine candidates and initiation of
trials. In this paper, we review vaccine candidate against COVID-19 and also challenges of vaccination have
been explored in different region.

Keywords: Vaccine, SARS-CoV-2, COVID-19.

Cited as: Siadat SD, Rahimi A, Fateh A. Strategies of vaccine production against COVID-19: When will an effective vaccine be
produced?. Medical Science Journal of Islamic Azad University, Tehran Medical Branch 2021; 31(1): 29-38.

Correspondence to: Abolfazl Fateh

Tel: +98 2164112823

E-mail: atateh?2 @gmail.com

ORCID ID: 0000-0002-7364-0119

Received: 20 May 2018; Accepted: 3 Sep 2018


http://dx.doi.org/10.52547/iau.31.1.29
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.1.10.8
http://tmuj.iautmu.ac.ir/article-1-1794-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-20 ]

[ DOR: 20.1001.1.10235922.1400.31.1.10.8 ]

[ DOI: 10.52547/iau.31.1.29 ]

COVID-19 ade cyuuSTy odoi sl i1 !

oolsl3T oliils iy pole alo /Y

oMl 33T olEiils Sl 33 poke alzxo
YJA L,Yq Olxa ,‘\foo )LQA ‘\ o)Lo...u ‘Y‘\ O)jb

Review
Article

Foo (uSly S Gloj 4z :COVID-19 ade (sl udgi (glags 51yl
Tod wlgs wdgd

Ml Jadllgl T cons ) gl MTolow 5l s

Ol el (ol sl gl (gon, Olandiz g Jaw i)'
Il ol ol n! gl gttas] ol G ,Sn Slisdos 35 5"

PR

SRS Sl 95505, G piripe Yozl wilyi o SARS-COV-2 aule yigo oSy < sy 45 )10 3525 g lons 0 flon!
Eord 5 eTly Ay i L) b pmie popes sloKilan 5 S slo b il COVID-19 5 aen ()l jlul

slo il izan 5 COVID-19 ale yoSTy (sloltslils o550 lie Sl 1o ool 0 Slom jool o il (slo slo; 1S

w/i«ﬁ;jbﬁw)f J)}AM&L@)AM s.,d[:)d

COVID-19 SARS-CoV-2 . STy icselS” 5 55

Sz olole YoV g5 ) Sl e ol Sl 655
Sy ol TV g ol ol Jlow (oubes 75l a8 udlage
dor P o ool S8 GbLs 05 S5 1) Sl e s
p9o Al o 50 oo 5 S yo it VOIA o Ilolal (505
COVID-19 djilglasl aiiles (F) ol odolie uspy o
a4 a5 oo I, Jewily ol (Coronavirus disease 2019)
0y99 Vb Sdghe (i S G (Jad Sighe Sy ploie
s 4 & Jaine b sl dle US55 (s 550bsS
S5 Glgie 4 1) COVID-19 ccenl ouls 4,50 calizeos ol 3

(F D) Sl 03,5 5 yme dsalz Ceadls 00 wy0gF (5 Lo
Bl 65 den o Hoeb (e (J3 Jlo Ve 5l e
Jlo Yo b 5o 9 W0 00,5 (S i |y Legnslis,S
s 282 g pg Ug S S 5k o Jlo Ve e annds
~Cigie ol Lol sl ools 5 36 o | ages Clag
SARS- 5,90 ;0 Ll .20g odighogase 395 (cwypg b
S s Ll pfde g 009 Fosad [l &l 56 CoV-2
solel Lis ailawlio «ugpg (pl Egud 3,50 ;0 48,5 O)jg0

(V) 390 00uid (65 der

FRRV-P)

o3lgls 4 Blate wpdzr ugng Ug)S o VN juslus o
@ gwgng UgyS L (oolod .28l y0eb mgng UgS L
AV ,) el 0,8 4 pasie g 00y pleie 50050 5l slaseS
calds jl patin 5 Gume Sl gl Wl (Jb= ol b
SARS-CoV-2 g a5 (5,5b 4 wailed 0955 5 5 L5l
L (Severe acute respiratory syndrome coronavirus 2)
Middle East respiratory ) MERS-CoV 4 SARS-CoV
3170+ 57 YY 55 4 (syndrome-related coronavirus
;9 SARS-CoV > 5 (V) o)l calds g bele bl
"L £905 45 YT Jlo ;s MERS-CoV o ¥+ +Y Lo
3l laslo o ge SARS-CoV-2 wisls lis |, oS
Sk sl glosle asmas jo sl las |y Cogae
YoV ol V) ,o (World Health Organization :WHO)
o S gl 4 |, COVID-19 cogae slasly b

(it o Sen Sl 55 e (§ 3y Dl e i Ol g 1 gt 0y 5 o3
(email: afateh2@gmail.com) =G Jadipl « 0,1yl smadl

ORCID ID: 0000-0002-7364-0119

AVAYY tdlie 3l )b

ECUARVAR S gy '@,U


http://dx.doi.org/10.52547/iau.31.1.29
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.1.10.8
http://tmuj.iautmu.ac.ir/article-1-1794-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-20 ]

[ DOR: 20.1001.1.10235922.1400.31.1.10.8 ]

[ DOI: 10.52547/iau.31.1.29 ]

Yy / u‘)&o.b 9 Uéla.w )5|.> Soew

Voo )LQ{ o ‘O)LOJZJ oY) 0399

Angiotensin-converting enzyme :ACE2) g9 0 S
b g rgbssS w50 ST Guegd iwd (wgny (g 5 (2
Ll 5182 wgs a5 Jl> jo sl 35565 5 £4i5 sl lo
QOY) Cal oo cdadloes pin o095 o

4 )l g oany WSl SlaS S 09 3 Sl
oSty adei Cpz oad WAlS e il 5l edal Cawd
B a4 wiles S s i (oedixe SARS/MERS ale
S1 4>l 5l oad Gt (g Guizmen 3 8 (g Lo
Gas slbog ol (Receptor-binding domain) RBD 4 S2
SARS- ade saS s ol T Wl gl Lol g 4yl
SARS- 4l ol o) les prw 5JUT wiiea CoV-2
S eese ade a5 slagol Sl jsax> CoV-2
O A el ools Lis 1) (82 RBD S1) S 559y
Sl Slaom,n g Sl aljeSIS Mas S oty
g Ol oad 4l eSS S lacptigy 4 Cawl ooly lid
S slageSyn b amlie o gpond anlojle jLsle
09Dyl Sl e cnlpln adyle et el SIS
SaiSly gl a8 3 a0 STy (b 10 S (et
Slow o 50wl oo wiiiws DNA/RNA sl 5 oS
Soge @ 1y GoedljsSlS Cuols 5 00 S Jpaxe as
Sty S g5 SlograSTy sl S Jax 055 b 15
5 Wodgu yoadly 59508 Cu Wilss o glycoengineering
Y -YY) ol oske

SARS-CoV-2 ade ool ddgi gld wwsSTg
U Larid o 9 Jlad pué (gl
Live-attenuated :LAVS) ool ams o) sl STy
At 156 low € 0digd ST 0ad) w,g (Vaccines
O GuF 590 S b @l LAVS (b ) Sos
5 LAVs oJgi 5551585 a5 bl 5l el (g )loge ol
IR Olgre 4 laprSTly cnl sl oad wul g s
COVID- (5,5 aon sy (raSTly 35 )3 950 slalayuils
oSly Codagenix 8 i dieo) ol ;0 diiws 7,k 19
45 Cesl 05,5 3w |, CDX-500 ol &y (5l oo Cionds 0
09 el b o o =l Slaslesl adsl 5 S50 Ua!
(Y L6)

ko comany JU! pezen (onlae LAVS (Jl> (0l L
s b o3 0 sazme collad 3o ey S5 @ ad

Sl wang b (oS58 mizmed 5 odd hmdl Sl

@ a2y b el )5 GuSly SO adg g (b alal) ool o
5 are COVID-19 ollan codle oy ulil 552
o il a4y e oS ol Jule Lo g cwl Sl
aS 5,10 0925 ola e of ) b o Ll gl co iy sgasme
b ok sl aley jo o s 485 5 5 ao sl
V) el O e @is 9 STy @ Lo ST

oSy adgi slas 351 yw!
15 elS oMbl gl Tzl s copmSTs Sy b plSin 4o
5 CA e panw wdlgzol oy (T Sleogas L oakl,
R S N o N e T U e T
SARS-CoV- s, s, kimbe 5 s0935 ledol a1yl

ol sl dlizie SlagSly @w adgi (ndize sl 2
(A=Y ) Sl p3 Sl (g g

5 Sleysiilen Slalllas LS )3 wgng s bl Sl
w28 |, SU! (Epitope Mapping) o5 ol s lop atds
Sl 5l S |y oS 58 slapmSly odgi o cuul 00
w5l ol odd Jlab a5 odd ciend o) (sloyuSTs
oSy adgi 5l sgzge ledbl umen (VV-1Y) ol
SARS-CoV-2 ade ;yuSly dxwsi ,5 SARS/MERS ale
395555l (ot 3l 0lisl el 5353 AL SaS
a5 g wazr Glapsls odg o 1) (95 Sl 510
Sy Sk Sy b oz oSy ol a5 Cl 00 S
03,5 Slslp SaS i2d) winlys ll (ges] G 4 oS
OO0 N el

2 e soeSly jeeb (JWind slagSly LS e
4 oS MRNA ;oo logSly Jed 5l es5slsSSgil
odd by slaguSly 5 digd oo Joor LS5 ,Lgil aleg
b SlalesT T g 0156 a0 "3 g g (sloy55Ts S
(F) wiloow,

RNA lls oo yibgs wgng s SARS-CoV-2 yugys
S nsSlS b olpen Cute an B b gl SO
O9 (Sorm g 5l aile gl Djg0 4 &5 il SoL
Jobs 092909,5 Ly moe 6 L5l (9 n sz el 035
e Gefsn (B) cade efgn fS) Subewl s n
S Gefan (V7)) weds (N) S 92lS'98 (090 5 (M)
Olee Jobo U1 4y (g g 9959 )0 B bds @y g s
Oan onl el GuSly 0l slp Fee g a5 Bus
4 Jlas! Jotue i i s aS el 82 4 ST (pad g0 5l,lo


http://dx.doi.org/10.52547/iau.31.1.29
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.1.10.8
http://tmuj.iautmu.ac.ir/article-1-1794-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-20 ]

[ DOR: 20.1001.1.10235922.1400.31.1.10.8 ]

[ DOI: 10.52547/iau.31.1.29 ]

COVID-19 asle ;usSTy slgi’ gl g 551 ycmsl

eolsl3T ity iy pole alo /TY

Ji ;5 COVID-19 ale IVs uSly cpaiz (YY) sws
> o gl Sinavac oS8 puSly a5 sies oy
(5) () Jgoz) sl o o0l 1 odb wliaolej]

J)w .la.wy Ly U‘J"‘ 50 le)S LJ’““'ﬂB ol 0)5)4 M
A &, 0 wg oo el (Shifa Pharmed) s (sjlwg),lo
B30 5055 Sy Dpge o omSTy ol ad Gladl Galos]
Ml}} )‘)L: O)‘9 OM—‘ )I-éf )>‘5| b‘jLuv.}‘ QMJLQ)" 41>Jo dw
uwﬂﬂ ol L_';")J‘ 0)5}: T )‘ ‘_54 L)"“Sls uJ| W
ol cllags Slem Glojle Caw d jo a5 <l COVID-19
s..} u.,.,.Slg 9o a A.H.u LJ’“‘Slﬁ u'.’.l co-lw uue) sl 00
.(YA) el Sinavac ¢ Sinopharm glacS b cole
9r9 S99

=0J (e GLQM; L L)‘)"’bl""‘“” LSLQU“'EJ'.’.B )‘ 6»)‘..\:.»
S8 eolaiwl 5,90 calizee slappSTly odg (gl aS Wil
Je 5o STy slaussls (pais COVID-19 (ol ailass
oy oolarwl ‘5..';9)499.@] LQLQ)j—Sj )‘ Q—l o aS ol J.;Je.’
ale (puSly cols 50 gyt (cwgnspiol Slo)eiSy
)9159 9 (Ad-nCoV) I\ u:..: u*’S)?.”b—‘ SARS-CoV-2
41»..»3 L w); Le) (ChAdOXl) O))LAL»J uuﬁﬁe})«b—‘
5,985 T olKiils 9 Yo ¥+ Ll V& ;I CanSino Biological
(F) (V Jgaz) wilazd 3 )13 ool 0590 YoV z L ¥V 5
GilS Jed 5 ablie smsnsgol lygSy 5l eslind

DPFa> 4 A danl> o i b o a5 ade
oats aslis Wl Gl len joio &5 Gms> slacigic
Jl 0 um 5 anesls "logas LAVS riomen )08 1) ol
5 ooy 25 Pl wols 38 Gl g el 0y
o=Sly oy pla 3 lagegpg dame IS Jeily
sl Oldllas ais dis) () 50 poe Sl ol
Silent ) [hgels (G935 Olyunss (6w G aS Wilosls ol
Gl b pusSly 51 09,8 ol jo 0uls sl (codon changes
G R SRl SiS y Caols el o cote ol
OV cwlosls plas ]y siog cl>

genetic code expansion .3 ;1 aoaz gla 5560955 09 el
Sy Bld 51wl g 5355 S b g pg o sl
sl g, 3l eolaiul b cpizmen ol solaiwl Jb> jo YL
«sS 5593 SARS-CoV-2 w5 odgi 4y 0B clio 063
(VF-YF) Dgd 48,5 S & LAVS x o5 Cg>
(Inactivated vaccines IVs) ool 8 ;& (sl STy
Loy pboend Slge oS &b 5l ool Jldpe slagws g
5 035w ST 4y Lol oyuSly ol s g0 5l oSS
Joe & il azxgr Wb Ll acis LAVS 1 5
9 03 u.wf‘s L_‘:’“""‘"’)M‘ Q...mlf [ESvew) sd)Lw Jl.id).a&
@l GRlBl e LS slages 4 wieils ol
Sy 6lL IV aSGoI b aias Saw (GYeb jo STy
Sy JWEDI 0 yum; aiels Ll syl LAVS b awslas o

COVID-19 cigae ade oas axils sla STy ) Jgu

oSl 0uisS adgl eS8 Wb oSl g4
Sinovac pll ol ol olyom (Lo b oo Jlab el oy g JolS 03 00 Jlab i (ST
Beijing Institute of Biological SARS-COV-2 [lx6 & oS 0 (b e ST
Products, Sinopharm Jue a2 ? o Jubnt ?
Wauhan Institute of Biological SARS-COV-2 Jlsb ,é Sy oo Jlabé ySly
Products, Sinopharm : :
Institute of Medical Biology, SARS-CoV-2 |6 & ST 05 s s ST
Chinese Academy of Medical Jus =2 ’ o Jud et ’
Sciences
Novavax oSl M g clgzol b ol 0 S oy ()5sed o=y Sl
CanSino Biological Incorporation, (AASNCOV) B o g sgiol 1555 ;5 (Dlis o g puSTy oNgh 2S5 i (owang )55 STy
Beijing Institute of Biotechnology, ’
Canadian Center for Vaccinology
Umvzrstlgzo fOxford, (ChAAOX1) o5lalis (o9 95501 19555 (ST oigd ;iS5 pf (g9 5555 STy
straZeneca
Shenzhen Ge;o—Mme Medical SARS-COV-2 ()5 (e 00 ol Sty s (slaghos 2V 0,50, oNgh 2SS i (owang )55 Sy
stitute
SARS-CoV-2 )5 (s 03isS by (e gias 0disS as o sledol iV 5 S5,
Inovio Pharmaceuticals 39 on 2975y 329,550l oo 51 45 o0 gy STy DNA .51y DNA
Symvivo SARS-COV-2 (559 S 0aiS aS (bacTRL-Spike) s STy DNA Sly DNA
Modema duedsilb b osd jpame g5 S (s S2 4l STy mRNA oSl RNA
BioNTech, Pfizer, Fosun Pharma S US55 L ol e (4STg mRNA STy RNA



http://dx.doi.org/10.52547/iau.31.1.29
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.1.10.8
http://tmuj.iautmu.ac.ir/article-1-1794-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-20 ]

[ DOR: 20.1001.1.10235922.1400.31.1.10.8 ]

[ DOI: 10.52547/iau.31.1.29 ]

Yyl u‘)&o.b 9 Uéla.w )5|.> Soew

Voo )LQ{ o ‘O)LOJZJ oY) 0399

i oS el CDBF SeSgsle T slogly o,
(YTID) alo 1) (mgng (&5 ) 50 )97

5 piey &S 15 COVID-19 ale uS1y DNA cilo sl
b Slaole;l 4 ol Inovio Pharmaceuticals &S,
SloS e g Sl 0ols plosl Yo ol £ 50 1T 56
b slaole;l 18LlS sb,JT 4o Entos Pharmaceuticals
() (V Jguz) cewl aildS s i 1,158

2 ey peilSe Gk JJMRNA 5 o gla,nST
5 Jobe @ 5l A cnl e Wsdee ady il
aaly> 25 Jobo )3 gy, pllw ,0 & (oxilse Grizren
eaS STy MRNA 055 (355555 955 o oy ol
0wy Sl Loy T 5B 4 Y Y- # L V¥ ;o Moderna
Orzeed el Al 5 8 SloaisS jlaael mls g ol
)b Slasle;TIT ¢ T 56 BioNTech-Pfizer Sl LS
) el aildS s cuiy |y mRNA slaw STy Loz
(Y0

OLandSSl 5 155 pal aloz 51 058 (sloy5S 50 a8 2S5 g0
s Moderna gloS ¥V 4 bge &les,S cdl,e 59
Ol &S 4 90 o sla STy aiiws BioNTech-Pfizer
J ol b slosg ge s ,0 WO L AT 4l 4 aS ailesls
2 i Sledbl i olides plxil g olej 90 4
oyl 4o Pfizer o8 8 STy (cd)8 sales 15 Ls
Rl ps Bup 5w g aS(ge Slml 10T (el &)
Pfizer uSly a5 Csl S5 a5 p3¥ ows, 0 7 A0 4 lode
a5 0ed (65,lagSS ol T le a0 Ve e sles jo Wb
Oley Do (pized )b (pogate laynd 4 Sl
oeSly &S (Ghge o Sl g, B STy (nl SIS
ol V Soe 4 Jgere 3,8 SO 40 ol 0 |, Moderna
SOolas ol (o8 il a0 Ve srie sled) 9,5 (5 S
(oSl 93 o LSy (SASu Sl 4 ax g b oS ed e el
Y7y asb i Moderna uSly (glp casles o ol
(VY

MRNA & s 6 5V0 (5lub lopusly DNA &5 (0l L
g sod Oyl peis 39,0 ;0 MRNA Ll caijls bapyusSTly
Dle 5 e sloml iz g Blod 31 kel il
Olges ) o MRNA aidfsisel 5 )l (o o (0l
o8 wela g S5 ol sy sl e Sl Gk
Arcturus g o @S Jl el 5o ez (Jle Olsie @
RNA &b 3l 6ysle S JooSS Jl= o Therapeutics
5 RNA joe aosi b (GVsh (sl oaiiS Cuss 355

u\JL:...QA 9 LS“"‘P“)‘ ‘jb Mj.\a} ‘oéjlmf 9 &9 ‘5'.3L:
slo,5555 3l oslizal g oty | (S ol ol sy
35790 (sotl (YL sl wanie LA IS Bl (s nssis]
165y ol 5l eslaul b cpl b el AdS ade (LS )
L COVID-19 alde uSly cole [0 o)l aelol lizen
Olsie 4 ChAdOX1 ,g:5g 51 AdS jgiS g OWSie &y a5
iz bl jo oais slowl LB 5l sl lls a8 3Kl
w85 18 oolitul 3,50 (puSly Wi SSle ) plaie &
LV V) ol

ol 0y50 G5 Cqe 55wl 080T STy LS
Ve B 2Y G STy ol siBu il e ool a3 )3 18
ABY o oSty onl )l Glos sl psie as o
sle £ 5 o1 (5500055 loy Goe g el o5 le ax o
G 51 5092 O3yl STy ) ol sblpe 5l (S sl
YY) el oy 3 Sz 0ul 0l slo STyl o
SRS gl Scd ey aly p o Jud s sy
4 2l oo cnlply taites 9l Gubide b (ool oy g
s (nl Bk dgd a5 I s e Slgesil (lgie
Trhe Slgegls Glsie 4 (cwgny lo)yiSy o IVs 5 LAVS
9 Sl A.AL.«A o)‘d.:‘ Ll )| Lbuus):9 9 5JL) k_)‘)o RUSUEW-
oSty o )3 SileSSgl ik oSl 5z ples (0
az b Old il 00 S paus y Jlew | gl ol
h lgwsns o)tobe GlaShy «Seiiiw 4z 5 (b
3 3 Sinm 55 Spbisn el Jae il o WS o i
Jd sl Sty adg o sld arwg Sl sepdgil
(F) 535 ol 1y san

S g5 daml w0l g STy (250

St n pekies Slgi ln (e sleas 1 eslal
5 b @ly eaiS Slsaal (Sl by S cwsrg
() Qlows solw! COVID-19 sz.:f

S Gl o0 [EPWY) ‘UMSB J..J}J WLM})}) U‘J‘ )‘ oolazwl
oas ozl el wizad 5 1 (6l STy 055 s an
Wlawlio Ll 0,8 |3 axg 550 buSly pl lawg
5 STy 5l aiws (pl Cuddse pas l gooxe ls)l5S
RNA 9 DNA =2 )5).«0‘ b el oo odud ‘5‘.».”) uLm.)Lo)T
Jo ol bl ad S 1) ladl jo 6,5 jemme (ST
5 Vb ool ol adgi bagresTls ol o)l sblse 51 (S0
eizmed CDA T ol Jsbe colaisl iayl slogeasly


http://dx.doi.org/10.52547/iau.31.1.29
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.1.10.8
http://tmuj.iautmu.ac.ir/article-1-1794-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-20 ]

[ DOR: 20.1001.1.10235922.1400.31.1.10.8 ]

[ DOI: 10.52547/iau.31.1.29 ]

COVID-19 ale cyuusSTy ooy sla g1yl

oolsl3T oKty iy pole alo [TF

St sy
bt ol O Gl STy (b sl 4255 it
Oeiigy sl S a5 Wleads b sladiss 4 oSy
Oloie 4 ailoads a8 I IS @ STy cole jo lal 5 g0
slog @l Gil> S Gefign S5 Job I eolial (Jlee
0SBl 0 8,8 50 ol (Sl g ok e szl 5l
SLILALS 59,y Sldllas Sl cpl b 0gd co cpuuSTy
Cdsae (antibody-dependent enhancement) ADE oy
00iS s e slagol (BT eax (FYFY LY) ailacsls
G e g WS SSLE olitdgie Rl e wlgiee
Jo nl b wiss Sie 08 Sy w5 o3l Sl
58l gigel Sledbl Lol e o s j0 gonled 9ST
ADE oyy0y 3 ganlsls SARS-CoV-2 4 M )jles 5l
YL s a5 o ls Gl g asils 1) ol les sl aws ol o

(F0,FF) asl ol jom (5 5oy CBlse b ug g ale 1gG
IRl o &5 liSe g goite Glaogi ol 5l (o9 L 2
00iiS SaS vy Wlgh oo Vgl oo (Sl i S 20
30 5 sl g gl Heax caims Hlis adgl Sldlas ol
sk 00iiS S 25 Wlgi oo 45 Wid (g pg S (g
py a5 Sley Liwly cpl o (FF VY) 0l T o B sl
-2l b jsle o 1, COVID-19 51 Bl g ol Lo
oz LS g deogw e lolSl> wisls 13 ey
o35 by |, SARS-COV-2 ale sy puSTly o>,
Cllags o dwnge sain lapnSly ol ane) o
3,90 4lo,w (National Institutes of Health :NIH) (S !
oSy s sl Ladolla g35lgigesl sl sl 1) 5L
Olizes diney (nl )3 Baod g Cuwl 03,5 al b uiy

(F) o410 aalsl
a4 aS aiid STy 5l S s oolw gouiy b ySTy
(F) Wgdioo ol @y Jlom g 00l 0l (2ib (Solo
@ bagty 5l 55 Oyse a4 wlsiee st slacSTs
g aib b 5l eads atle Juls SO L g cilgzol o o
Aol oy caisS o5 SalSy ol STy ien
FBye ot S bsl 15 9 Gatn oSy pix
S Wload (b Gy 5 Geje i swgng GBS Lo e
ade logruSly oS cal (ALl Cux (Baa 095 (0
s Johw ouisS S o0 slocg ol s3> a5 COVID-19

SARS-CoV-2 (wony S (fgn Olo Ml oeizen
(YALD) ccce

J7s g JUEl Sty (b o eulul 8)lge 51 (SY
whaly ol o el el s gl she 4 STy
slad> ol; oaias &l b g p5kd p e oo S,
ke s Coner @ STy s il o aol,lS
Spgiend Jols Siingil ool i) ol Ho .ol
DNA (Lsz 5 JUsl sy o po sladSei bisil 5 Sissls
Sl py o iload oolaiwl Jebw slie lw 5l baypuSTy
b sl olyd 4l Moderna SleS STy
on&.D.CA.J.CWSBWO)S.Lo&MJW‘OM
Jed 3l 659l slacslu,ny ol o opdle ol
e a2 logl S 5 poised «SKislS pmudselsl
S5 & logmSly MRNA JUsl 5 oo 5 sl o3t
AT AL Wlooss a8 .8

(Subunit vaccines) aslg 3 g STy

ol yorr a4y wilgs oo a5 wiws SARS-CoV-2 o g lsle
olwl ey loansS cdadle eyl Fwly Sdlgzol
Szl oolaiwl L SARS-CoV-2 axlg 5 slboiyusTy ouS
Cilgzol b ol o S1/S2 slaazly wi b 9 S piign JolS
Sl 5o gl Novavax gleeS wloads asle 5 b
9I)lﬁ)~> UT 0l J.Jj.a u.mfbswl Lmu.mfb)l Awd uJ|
(50 el b ol T

b Gl gl sy 5 slacaSTly nl p o ogdle
S slpivwsw b VLP slayuSly 0,5 slbx! (particles
Sy it slaghy, lesliinl by ady oS Sy
o1y sl eaS bowi st 5 LA Wiy
59> (SeBgn SIS Ll g 0 08 sl lagrSTy
Gl oyl b sl asws SLS 5 LVLP g onigd pess
L5 Oommlile 2 )b 51 VL (elidie b adgs (Bl ogdle 44 5
Jeo slp () O Jgo2) wies JoSge sla o,
Nicotiana o5 ;| iBio 4 Medicago (slo JloS
5 S wiign 3l VLP  oJg (sl benthamiana
Slis gle Jolo Sla piaew 3| AdaptVac/ExpreS2ion
u.:‘): 09319 .J.S‘oa; oslawl S2 OSep )| VLP A.J}: Sy
5 encapsulin « 56,8 Jd 5l oiign slacaw )l 5l
ooliiwl puSTy aindjgiges] (ial3dl gl o3ls, aSL VLP
(FYVLF) el onis


http://dx.doi.org/10.52547/iau.31.1.29
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.1.10.8
http://tmuj.iautmu.ac.ir/article-1-1794-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-20 ]

[ DOR: 20.1001.1.10235922.1400.31.1.10.8 ]

[ DOI: 10.52547/iau.31.1.29 ]

Yo/ obl&o.b 9 Wolew )3'») Soew

1Fee 5l0 @ Yoslals @) 0,90

COVID-19 ae s ooy 0 g5 slopusSTy 0550 50 Sy Jgoz Slass 0,51.Y Jous

OSly Cunidy oSly ol 23S ol &b
I 56 GeneOne s> 0,5 Yove pals )y
INEE Shionogi o5 Yove jelus VY
IIE Soberana 2 LsS Yoy palus VA
Gy b Modemna 1, o] Yove pealus VA
IT 56 - olewdl;s Yeve polwa VA
By b Pfizer-BioNTech L, ayalos] Ye¥e pealos Y
156 Altimmune 'S-:;J Yeve ol YY
GuF sl Moderna Ials Yeve seelus VY
156 Shafa Pharmed Pars ol Yo¥e palos YT
I 5 - Sbelss YoVe slus VY
TH Novavax (S ] VoY elus YA
o3 VA isy 5l el Sinopharm K Yove jualus Y-
By b Oxford-AstraZeneca Sldssl Yove paloo ¥

PHASE 1 PHASE 2 PHASE 3 LIMITED  APPROVED ABANDONED

Vaccines Vaccines Vaccines
testing safety inexpanded inlarge-scale
and dosage safety trials  efficacy tests

Vaccines Vaccines Vaccines
in early or approved abandoned

limited use for full use after trials

(fq) u..Slg &y C,u.bas 9 COVID-19 d.:.LCJ.I 08 J.Jy L;Lasu...flj )lé}‘u Al J&w

@ a9 L) bl COVID-19 s pSaen @y H5ebs
(Sly g8 5 Sl jo bl (ally g gy (S
J.:J}J ).15.0 u....Sls ;g.b as ‘StLA) )f‘ ‘5..‘> w‘ oé‘é uﬂJ‘JB‘
s g culie HamwVged dlje azmen (Slaged gl
S Sler giP o ad S L o b Vb ube o
3R S wilg e COVID-19 ade aiaily STy
S drwgd b 55 gl ygdS sl adie e Lol
bl STy <8l o Gl o 65 SYeb by Dae coul
Sl (555108 5 cmslie slocSlun (50,5 eald cnlpln
Sk 5 6y9r0 Gyl arwg Jlo y0 o yeiS (gl STy

(FALE) el
JeeS5 )b puSly gy oy o L W o2, e
Yer) Jlo Ll b YYe Jlo 505l b olasle]
STy 5l ekl jeme Conl (Kas g 99 0 00 (yueSS
ol bl Jsb & iy Sl e o eslind (sl

5 OncoGen Jlo lp (FA) cwl ool i T 9 B
5 oSty el o Cambridge/DIOSynVax oSl
Sz g wiled,S oolaiwl S gy gan sle il
SeS oy (Fp T 9 B sldohe S0 58
Jb@lb.wloww&Lﬁﬂ)oﬁlwow
Sl bl Jl 50 00,5uS O g0 4y A ol yo Olados
()

4 Sl pll b 50 flores STy ol cqe b W
i 2l Al e 4 uSTe 1 iloile; Ll jo b
).:l “r Cawd jo o~ U"“Sb AD D9d> g Sl O0due
o2 ,eas 5l S () JS) Col Sllg jo Ll cise
L{buwf‘s)‘ L‘>’>J"5"'\"‘°M) J“S‘j ‘-\'J}’EB‘:’L“ d.l>).a4.:
S| bdﬂ.m) ‘SaLm.a‘ d'l))’ 4.1.‘>]a L YoV ).a.aLwé olo L
(FO Y Jgo=)


http://dx.doi.org/10.52547/iau.31.1.29
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.1.10.8
http://tmuj.iautmu.ac.ir/article-1-1794-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-20 ]

[ DOR: 20.1001.1.10235922.1400.31.1.10.8 ]

[ DOI: 10.52547/iau.31.1.29 ]

COVID-19 aule (pusSly odsi gl g 551 ! eoblal3T olEiils iy pole almo /Y5

oSty Seady g el 8 (S a3 Grioes S slaol)l 0590 58 Jgene slosSug; )3 i wa
sl Ll e Wby coghe jzalS gl aal IS aS il azgi b Lol gl STy ades (5l jemxe j90uo g

GreS ALols L 5l oges cudligy oo Ll o, lSal,

REFERENCES

1. Wang C, Horby PW, Hayden FG, Gao GF. A novel coronavirus outbreak of global health concern. Lancet
2020;395:470-3.

2. Gorbalenya A, Baker S, Baric R, de Groot R, Drosten C, Gulyaeva A, et al. The species severe acute respiratory
syndrome related coronavirus: classifying 2019-nCoV and naming it SARS-CoV-2. Nat Microbiol 2020;5: 536-44.

3. Kim J-M, Chung Y-S, Jo HJ, Lee N-J, Kim MS, Woo SH, et al. Identification of Coronavirus Isolated from a Patient
in Korea with COVID-19. Osong Public Health Res Perspec. 2020;11:3-7.

4. Shin MD, Shukla S, Chung YH, Beiss V, Chan SK, Ortega-Rivera OA, et al. COVID-19 vaccine development and a
potential nanomaterial path forward. Nat. Nanotechnol. 2020: 646-655.

5. Day M. Covid-19: four fifths of cases are asymptomatic, China figures indicate. BMJ 2020;369:m1375.

6. Sutton D, Fuchs K, D’alton M, Goffman D. Universal screening for SARS-CoV-2 in women admitted for delivery. N
Eng J Med 2020;382: 2163-2164.

7. Chen W-H, Chag SM, Poongavanam MV, Biter AB, Ewere EA, Rezende W, et al. Optimization of the production
process and characterization of the yeast-expressed SARS-CoV recombinant receptor-binding domain (RBD219-N1), a
SARS vaccine candidate. J Pharm Sci 2017;106:1961-1970.

8. Wrapp D, Wang N, Corbett KS, Goldsmith JA, Hsich C-L, Abiona O, et al. Cryo-EM structure of the 2019-nCoV
spike in the prefusion conformation. Science 2020;367:1260-63.

9. Yuan M, Wu NC, Zhu X, Lee C-CD, So RT, Lv H, et al. A highly conserved cryptic epitope in the receptor binding
domains of SARS-CoV-2 and SARS-CoV. Science 2020;368:630-33.

10. Yan R, Zhang Y, Li Y, Xia L, Guo Y, Zhou Q. Structural basis for the recognition of SARS-CoV-2 by full-length
human ACE2. Science 2020;367:1444-1448.

11. Lucchese G. Epitopes for a 2019-nCoV vaccine. Cell Mol Immunol 2020;17:539-540.

12. Grifoni A, Sidney J, Zhang Y, Scheuermann RH, Peters B, Sette A. A sequence homology and bioinformatic
approach can predict candidate targets for immune responses to SARS-CoV-2. Cell Host microbe 2020; 671-680.

13. Baruah V, Bose S. Immunoinformatics - aided identification of T cell and B cell epitopes in the surface glycoprotein
of 2019-nCoV. J Med Virol 2020;92:495-500.

14. Enjuanes L, Zuiiiga S, Castano-Rodriguez C, Gutierrez-Alvarez J, Canton J, Sola I. Molecular basis of coronavirus
virulence and vaccine development. Adv Virus Res 2016; 245-286.

15. Song Z, Xu Y, Bao L, Zhang L, Yu P, Qu Y, et al. From SARS to MERS, thrusting coronaviruses into the spotlight.
Viruses 2019; 59.

16. Schoeman D, Fielding BC. Coronavirus envelope protein: current knowledge. Virol J 2019; 69.

17. Xia S, Zhu Y, Liu M, Lan Q, Xu W, Wu Y, et al. Fusion mechanism of 2019-nCoV and fusion inhibitors targeting
HR1 domain in spike protein. Cell Mol Immunol 2020:765-767.

18. Wang N, Shang J, Jiang S, Du L. Subunit vaccines against emerging pathogenic human coronaviruses. Front
Microbiol 2020;11:298.

19. Wu F, Wang A, Liu M, Wang Q, Chen J, Xia S, et al. Neutralizing antibody responses to SARS-CoV-2 in a
COVID-19 recovered patient cohort and their implications. medRxiv 2020.

20. Watanabe Y, Allen JD, Wrapp D, McLellan JS, Crispin M. Site-specific glycan analysis of the SARS-CoV-2 spike.
Science 2020; 330-333.

21. Banerjee A, Santra D, Maiti S. Energetics based epitope screening in SARS CoV-2 (COVID 19) spike glycoprotein
by Immuno-informatic analysis aiming to a suitable vaccine development. J Transl Med 2020;10;281.

22. Zhou D, Qi R, Zhang W, Tian X, Peng C. Identification of 22 N-glycosites on Spike Glycoprotein of SARS-CoV-2
and Accessible Surface Glycopeptide Motifs: Implications on Vaccination and Antibody Therapeutics. Glycobiology
2021;31:69-80.


http://dx.doi.org/10.52547/iau.31.1.29
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.1.10.8
http://tmuj.iautmu.ac.ir/article-1-1794-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-20 ]

[ DOR: 20.1001.1.10235922.1400.31.1.10.8 ]

[ DOI: 10.52547/iau.31.1.29 ]

Yv i le&o@suow )5‘04.:.»4 Voo )LQ{ o ‘O)LOJZJ oY) 0399

23. Bull J. Evolutionary reversion of live viral vaccines: Can genetic engineering subdue it? Virus Evol 2015;1:005.

24. Si L, Xu H, Zhou X, Zhang Z, Tian Z, Wang Y, et al. Generation of influenza A viruses as live but replication-
incompetent virus vaccines. Science 2016;354:1170-73.

25. Thao TTN, Labroussaa F, Ebert N, V'kovski P, Stalder H, Portmann J, et al. Rapid reconstruction of SARS-CoV-2
using a synthetic genomics platform. Nature 2020;582:561-65.

26. Xie X, Muruato A, Lokugamage KG, Narayanan K, Zhang X, Zou J, et al. An infectious cDNA clone of SARS-
CoV-2. Cell Host Microb 2020;27:841-848.

27. Ciabattini A, Nardini C, Santoro F, Garagnani P, Franceschi C, Medaglini D, editors. Vaccination in the elderly: the
challenge of immune changes with aging. Semin Immunol 2018;40:83-94.

28.  Reuters  Staff. Iran  starts human testing of first domestic =~ COVID-19  vaccine.
https://www.reuters.com/article/health-coronavirus-iran-vaccine/iran-starts-human-testing-of-first-domestic-covid-19-
vaccine-idUSLIN2J90BZ. [Updated DECEMBER 29, 2020]

29. Dicks MD, Spencer AJ, Edwards NJ, Wadell G, Bojang K, Gilbert SC, et al. A novel chimpanzee adenovirus vector
with low human seroprevalence: improved systems for vector derivation and comparative immunogenicity. PloS One
2012;7: 40385.

30. Fausther-Bovendo H, Kobinger GP. Pre-existing immunity against Ad vectors: humoral, cellular, and innate
response, what's important? Hum Vaccines Immunother 2014;10: 2875-2884.

31. Knoll M.D, Wonodi C. Oxford-AstraZeneca COVID-19 vaccine efficacy. Lancet 2020;6736:32623-4.

32. Alberer M, Gnad-Vogt U, Hong HS, Mehr KT, Backert L, Finak G, et al. Safety and immunogenicity of a mRNA
rabies vaccine in healthy adults: an open-label, non-randomised, prospective, first-in-human phase 1 clinical trial.
Lancet 2017;390:1511-20.

33. Pardi N, Hogan MJ, Porter FW, Weissman D. mRNA vaccines—a new era in vaccinology. Nat Rev Drug Discov
2018;17:261-79.

34. Smith DM, Simon JK, Baker Jr JR. Applications of nanotechnology for immunology. Natur Revs Immunol 2013;
13:592-605.

35. Corbett KS, Flynn B, Foulds KE, Francica JR, Boyoglu-Barnum S, Werner AP, et al. Evaluation of the mRNA-
1273 Vaccine against SARS-CoV-2 in Nonhuman Primates. N Engl J] Med 2020;383:1544-55.

36. Mahase E. Covid-19: Pfizer vaccine efficacy was 52% after first dose and 95% after second dose, paper shows.
BMJ 2020; 371: 4826.

37. Mahase E. Covid-19: Covid-19: Moderna applies for US and EU approval as vaccine trial reports 94.1% efficacy.
BMJ 2020; 371: 4709.

38. Zeng C, Hou X, Yan J, Zhang C, Li W, Zhao W, et al. Leveraging mRNA Sequences and Nanoparticles to Deliver
SARS-CoV-2 Antigens In Vivo. Adv Mater 2020;32:2004452.

39. Lim M, Badruddoza AZM, Firdous J, Azad M, Mannan A, Al-Hilal TA, et al. Engineered Nanodelivery Systems to
Improve DNA Vaccine Technologies. Pharmaceutics 2020;12:30.

40. Takashima Y, Osaki M, Ishimaru Y, Yamaguchi H, Harada A. Artificial molecular clamp: a novel device for
synthetic polymerases. Angew Chem Int Ed Engl 2011;50:7524-8.

41. Sharma J, Shepardson K, Johns LL, Wellham J, Avera J, Schwarz B, et al. A Self-Adjuvanted, Modular, Antigenic
VLP for Rapid Response to Influenza Virus Variability. ACS Appl Mater Interfaces 2020;12:18211-18224.

42. Wang Q, Zhang L, Kuwahara K, Li L, Liu Z, Li T, et al. Inmunodominant SARS coronavirus epitopes in humans
elicited both enhancing and neutralizing effects on infection in non-human primates. ACS Infect Dis 2016;2:361-376.

43. Quinlan BD, Mou H, Zhang L, Guo Y, He W, Ojha A, et al. The SARS-CoV-2 receptor-binding domain elicits a
potent neutralizing response without antibody-dependent enhancement. BioRxiv 2020.

44. Twasaki A, Yang Y. The potential danger of suboptimal antibody responses in COVID-19. Nat Rev Immunol 2020
2;202:339-341.

45. Peeples L. News Feature: Avoiding pitfalls in the pursuit of a COVID-19 vaccine. Proc Natl Acad Sci U S A.
2020;1172:8218-8221.

46. Ahmed SF, Quadeer AA, McKay MR. Preliminary identification of potential vaccine targets for the COVID-19
coronavirus (SARS-CoV-2) based on SARS-CoV immunological studies. Viruses 2020;122:254.


http://dx.doi.org/10.52547/iau.31.1.29
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.1.10.8
http://tmuj.iautmu.ac.ir/article-1-1794-fa.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-10-20 ]

[ DOR: 20.1001.1.10235922.1400.31.1.10.8 ]

[ DOI: 10.52547/iau.31.1.29 ]

COVID-19 aule (puSTy odgi b 551 ! ool 33T oSty Sy pale alomo [FA

47. Bezu L, Kepp O, Cerrato G, Pol J, Fucikova J, Spisek R, et al. Trial watch: Peptide-based vaccines in anticancer
therapy. Oncoimmunol 2018;7: 1511506.

48. Koirala A, Joo YJ, Khatami A, Chiu C, Britton PN. Vaccines for COVID-19: the current state of play. Paediatr
Respir Rev 2020;35: 43-49.

49. Zimmer C, Corum J, Wee DL. Coronavirus Vaccine Tracker. Available from:
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html. [Updated March 1, 2021]


http://dx.doi.org/10.52547/iau.31.1.29
https://dor.isc.ac/dor/20.1001.1.10235922.1400.31.1.10.8
http://tmuj.iautmu.ac.ir/article-1-1794-fa.html
http://www.tcpdf.org

