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The Roots of Resisting Science

Kalirad A.
Theoretical Physics Institute, Tehran, I.R. of Iran
Abstract

In spite of our ceaseless progress in different areas of science, it seems like many still refuse to
accept scientific propositions. Although, some of this resistance might be attributed to
unfamiliarity with the basis of scientific propositions, there seem to be deeper reasons for this
opposition. Here, I attempt to present a rough outline of the causes of opposing science and
scientific propositions. This outline that might prove useful for scientists and the advocates of
science.

Key words: Science, Resisting, Roots
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' > Viewing the present trends in mathematical biology, I believe
that the coming decade will demonstrate very clearly that
mathematics is the future frontier of biology and biology is the
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" The Dutch Society for Theoretical Biology (NVTB) is a
biological society focusing on theoretical, mathematical,
computational, and philosophical biology, (NVTB, 2020)
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A veiw of relation between Blology and Mathematics: From 17"
to 21" Century

Rokni lamouki Gh.R.

School of Mathematics, Statistics and Computer Science, College of Science, University of Tehran,
Advanced Systems Biology and Cancer Research Lab., Tehran, I.R. of Iran

Abstract

The role of mathematics in biological studies is briefly discussed within the time frame of
17" to 21 centuries. The considered time line is partitioned into a number of sections within
each a special scheme of two fields interactions is observed. Biological consideration within the
serious work of mathematicians and serious consideration of mathematics within the work of
biologists are employed to map various interval of interactions. Such interactions were (and yet
are) constructive. These lead to the new interdisciplinary field of mathematical biology in
20" century. This paper will draw the picture of future modern biologists. It is claimed in this
paper that, very soon, it will be impossible to meet a biologist who is not a sort of
mathematician and there will be many mathematicians who works on biology. The relations
between biology and mathematics will be similar to the relations between mechanics and
mathematics. It is argued that, the time comes for building classical mathematical theories for
biological concepts/problems. Some examples are given; specifically, the work of Shahshahani
metric is addressed as an example towards such classical theories.

Key words: Biological mathematics, Cybernetics, Descartes, Euler, Galileo, Newton
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COVID-19: Policy sciences: initial reactions and perspectives

Translated by: Latif R.
Farzanegan University, Semnen, |.R. of Iran

Abstract

The world is in the grip of a crisis that stands unprecedented in living memory. The COVID-19 pandemic
is urgent, global in scale, and massive in impacts. Following Harold D. Lasswell’s goal for the policy
sciences to ofer insights into unfolding phenomena, this commentary draws on the lessons of the policy
sciences literature to understand the dynamics related to COVID-19. We explore the ways in which
scientifc and technical expertise, emotions, and narratives infuence policy decisions and shape
relationships among citizens, organizations, and governments. We discuss varied processes of adaptation
and change, including learning, surges in policy responses, alterations in networks (locally and globally),
implementing policies across transboundary issues, and assessing policy success and failure. We conclude
by identifying understudied aspects of the policy sciences that deserve attention in the pandemic’s

aftermath.

Key words: Coronavirus, Pandemic, Policy sciences, Public policy, Policy processes, Crisis
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Will SARSCoV-2 become endemic? Reinfection,
seasonality, and viral competition will shape endemic
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Will SARSCoV-2 become endemic?

Translated by: Farazmand A.

College Faculty of Biology, University of Tehran, Tehran, I.R. of Iran

Abstract

In amid of COVID-19 pandemic, one of the concerns is whether it can become an
endemic disease. Perhaps the main reason for this concern is that other coronaviruses,
0C43, 229E, NL63, are already among endemic cause of moderate to severe respiratory
infections similar to that of common cold. Becoming endemic depends on reinfection by
the same virus, viral competition, and the seasonality of the infection. Coronaviruses,
having larger RNA genomes and potentially prone to genetic drift are capable to
becoming endemic, which in the case of new coronavirus all depends on antiviral
therapy and effective vaccination against viral infection.

Key words: COVID-19, Coronavirus, SARS, infectious diseases, reinfection, endemic,

pandemic
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COVID-19: a new challenge for human beings

Translated by: Aminjan A.
Bu Ali Sina University, Hamedan, I.R. of Iran

Abstract

Since December 2019, just a month before the Chinese Spring Festival, multiple cases of
pneumonia of unknown etiology appeared in Wuhan, Hubei Province, China. Later, a novel
coronavirus was identified in a bronchoalveolar lavage fluid sample from the Wuhan Seafood
Market using metagenomic next-generation sequencing technology. On February 11, 2020, the
virus was named severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) by the
International Committee on Taxonomy of Viruses (ICTV). The unprecedented number of
COVID-19 cases not only in China but also in many countries has triggered the alarm for public
health to respond to emerging and reemerging diseases. A comprehensive strategy, including
surveillance, diagnostics, clinical treatment, research, and development of vaccines and drugs, is
urgently needed to win the battle against COVID-19 and other infectious diseases.

Key words: Wuhan, novel coronavirus, SARS-CoV-2, clinical treatment, development of
vaccines and drugs.

VA= 958 (5 aed 4 by 51 Slndy (sl k85 5 slozx p ke 5l esliu
"yl p stls

B3N se g S plid a5 AL gl s O KNS (O,

A.L»S.?

531 ey eldie 53 5l i 4 5L Ol e cnl el 63 S sl Sl gy 3 208 Ol S VA5 S (655 en
W, ol 5 wlerxl pole gle oS5 Sl eslinal L 015 o oplply kS oo sils 33 2 1 e BB Sls) slast
bobiye Oliias (o5 Sl gl Lo bnil 530 38 seas pasee Sl 5 S5V sednl Olaasie w05 L L 3
SN (55 oes ¢ pale Sl by s (San b s elenrl Sl batag aney 55 Jels S aes le e
pe om0 A3 Dlides S 5 Caale (i a 50 emd e Sl E e 5 Com ase ablie 5 e mul (5
rratn 3935 Lld 1) Us S (68 aas 4 ely (ol cilise DU L 30 e S5kt e Bilie 5 s Dlisebs

.mﬁdﬁuspdjbﬂaxﬂ\L;Laau}umdlaﬁ@fﬂk.ghébowﬁ:yyé&;)b’-

S5 dan (), 5 elal psle V-5 S 0850 9ads

inanloo@ut.ac.ir : S5 xSl Gy o s o 20

s S la eSSl Sl S wen
o3l b s S e b a8 opl o Ol 3 (ol
S (S 15 s L] S il sla b
oS s s (gataad Ol Al s Sy ol
5 e S 0K 3 Sule 0y (g ke

..,U;ﬁu.ﬂ)':iwu

¥

(SARS-CoV-2) Ll s 5 Ly S G Y0V Ll o
— 558 OLl 53 gkl 3l ks LIRS RN
¥ b s () 55 Iy S o Olass 55 ,e 5 14
YA Gl o5 55 oy Jsl 53 WAy w g
Sler bl blg 8 5k 4 s 5525 WY 5 S
Zwsl (pandemy) (s ,SLis K opl 4S5 S pdlel Ll



A9 L A ol F s

Wl & byd ol @ apd (o pae JB, ok 4 s
S Js dies g ol b oadlie 4 3B S bl
Ol Ll STy Wsd el ol S eles
hLis Gae o5 LS o Slels @L:.'» (A) sl el =
G el i am aS elesl Sl aS Sl
oor S e s kS esbml ) g i o, Ol s
Gl Gl Pl o e aliS el sla oLy ol e @ Gies
Sl ol Kos e A gk e A gl
S Ll sl s Al Wl (S e g Lises
el OS5 5 a8 T (sl b BB g8 ez
iblye el o Sl (S slnd s (S e
S ogh ol 4 e Ll e s 00 Ll gl s
Sl s ek S dlal s Sl sl sl
55 0N 16,5 el |y e ses St slaliis
LS e gl 65 @ Ll bl gl g3l culg
e Slalas sbml 5 Slind st (S8 5w o Jols S
358 O\ B 33 s e s el e

A= S5 5 Ol

S 3 SH3 dy dly Coodls ey )3 S yd Dloanal
sl 535 sl peme gl DLl il 5 Le a5e )
e e S 5l A6 Sl OTAY) Cd
Sl ml 00V s Sladls 5 2y sl
535315 S8 Wil o SU kst sla Cad go 4y ol
CoiS oSl ol L(08) w13 i cod s
S5 e (G b e Jle Olpe @) el
L e O = I R
(ols 3y oa bl (B e L) Jle Olse
wlaly Olge w53 leal 5 gl Sledlbl
e Ol g 45,8 o 13 pas e s slias 6l
ol e ol 5 ome pn mie S (oK ol
3 GF Geee S5 S el S LBl s
LS5 o B S el 5 S e g b
P2 kb o Rl e Dlulal & Sl (VASYY)
slazel VA= 555 3550 55 e SLMbI 5 Hll 4 2l
Sl GES1s 52 S e OF bl 5 S
Joo e ot SleMbl il (S 00 58 Slmes
oy e sl (Y1) K B s 1 eVl
Solep oS 03 0 Lo gratie S (o 2 ) 3

L L B

LS pals S axn 5 gl s 2 S s
Wil5 e 6ol 5 elernl psle el ool Jls 314
58S e ol Copde gl el Gl wo s
b 4 oS Sl pise Lo il ails O 51 AU 5l
l)wlh;fdjjmwl_&w&\fpu}f
5 0L e 5 LS 050 4 b ns o0 13 Cy 35
L ol sk 4Ll s gl oS SaS 30 pses
S b cilee sl 5 (S p Blee 5 oo e |
elel 5 Lible gls culam 5 slaal 5 1S s
S5 ke DUl ey A s das el ) il
5 Obme S 056 slp OF slas )8 & 5 oS 0
Cld gl g aee) Gromen oS o L) p3 50 ses
s ook ek

O T
Com Sliis Dlogbge 258 o S5 e 40D
Olge 4 dlie gt olns sy by dlia ol js ol
GRS § S e el b e Jlasl Sle s s
wlae sl ) i molr il s B s el
ol s Gt Jro ol ppbse 5 Dliies
s b () 1S aalllas |y lis 4l 3 5 0
3ol 53 5 ol fl?;’r‘ e g Slesoge ol oo
sl sl el js ol iy s SVb el S5 5505
Bt oS3 g gla s WS 5 e

L S

S oo 00805 S sl olan b B
YO Isgd>- S Oselb (Jle Olge 4 Ll es gy oL
gl Gl g (V) s Lol Comexr Ao s
21 Sy 5 g B 53 &S il e s e
Ans Gl OF 4 5 S S5 (S e S b

Lig
G wn Ko b s ol bl s sl S
S S Ol b ab s llal ol s
SEAST sladidg boablie Gl o bt

P T DI PO e () il (g s
33 oS S Gda &S sl ol b CLY) s

o AL ke il e dald aes 3 4 S



A4 5ol A ojled F A

Ll obom b boosle slp ldss 5 mal
Uil S i gl il 5 GlSer 5 e 1 68 el
M0l fged Lol s Gay 4 S e
Sanalr G a5l sue 25 80555 5 25,505
Shuadl (pl 358 e dly s 5 Al L s
A 5l saan oS el e Sl Sles NIy 5 e
Sl ol (1Y) Wy 4 S ki s Al Iy 5 ols
(o S aer olen Olm 2 (ol s Sl
Slegd Op2S YV Jbe sl s pd e eid b
ssba e s L S el e g sh 0 | (S
Sl el 1 e s Bl slacdl gles 28
Soge Sel Ll 5 e J.:.B gl sl gl sy (g slwatesr
Car Soss 5 () as 8 0sn s AS

2 Hedlo
sy asleSia s stz sl S Cdoy g an
03 po gyt N Sl (5 me 3313 (B S 3
Hpd o Sl 5 ol a Dl (Bl elsl Ll 2
bim (gl Gl O3 5 WL, S o LOT o
aor (S5 5 & sl psba 5 S e S s Ol
mis Gl ekl D) L ko L
ot O S ed gt 4 gl 5 e sl
WDl ol ol 0 oslinal | o3 5y 3 = Al
a3 e axxb 5 Ol o Ol o ASWT&JJ e
ks XS s w1 | sl B gs 5 s
SR s XS Jes dlalita D pon oL
BIC TR eI fJuWT Sdda &S (6ol 3l ades
Sy s e s sk e S s okl
3 oY b 5 Ol il o ke 5 eddd S
2385 3505 s 59 (3L sl 20l 5 Ll ()52
OLis s 51 (M0) s B awssps O
Sleos S das o OLiS oS 3505 34 (shalsd A e
@ gl 00 eoe Ole o bline SaSeS 5 (oKl
a3 i3 3 eglass (1) Llekd L85 08 gy 8
Dube ekij Luls (A b Slkt sl 5 (FV)
4 S a0 QLIS LS & oSly a5 (sl il
FUIPLY L;;l}.él R A e ol JJ(,S Ji;SU ny L;:lj_fal

? panic buying’

o)

(ode) Ol ) wlid s 5 aloms

© bgas LUl sla Sl (YY) Xl (6 S Sl
Lok e S8 VA S 6 e ) e b
—odd igh 5 el Sl 3l 3l sldes 5518 L Jle Olgs
35 GRS WDle bl sl sy oS o3l 3 Llie
e lales| W‘UD/\A.AC)J‘}A el Ll es S 4 s
LS 5 el et Llie 3 1y sl 3 5 esls il |
L elbslS ey 0lsn B 3,8 &ppe Sllllas ol oY
53 e Slabes 5 bl sbl e 53 S 5 iy
s b 0T 3 1) egee ot lajl, @30 Ol

SRS 5 Sl e

2ot sladaly bl Le iy 5 e Ga e
Sy Olas 3550 53 33 S5 25 Gosed 65
O 4 o WO STy 5 bl £ 65 2
L e gln ol Tog S 05 B3l 4 o saste
"M o5 5V e b (SIS LUl slay
Sl L oS ds Sl g 5 o5 o (YY) 50
Jooss pde 505 S O slasl & ced min g
w3 S s ilwata 5 (YO-YT) ol Lo e Lol
Jols Lol Jhen 8l 5 sl o e Ll 5
Fla Gsls s 51 Rl 5 (YW 0YP) e elezsd

258 (Y4) Ol 5 a5 L (YA) L]

2 oS e gk (o8 el Jle oy
5 Osslmas (b 53 LOVUE 18 ale 3l (sl
4 e oy o slaasly s Gble o s OLASC
) cl oas gL CL,;;_-I Olys OAs Sai,
Copis 4 e S des bl seer S
02 S s KlE e Solen LG 5 Xipd o
SLIS 55 BLLE 5 el glees S ade Cisis
2335 ed sbes S a4 (Kb Ve o
5 ol ol S i slaysiS LAl s L
Olgeas 1y Y= 6555 ol wladl & Qs mcdss &

Llesles o (V) o s s b Obass s s
s bl (Sas S aes Soley K (oS

5 83F b slagosls i 5 Slaass jals gp-vre
Sl Oke 5> Salen a6 &S alp sl

1
out-groups,
2 ethnocentrism



A4 5ol A ojled F A

S saltlle 5 e alpe olebid s 0S8 eea
S a SaS

slbes b co ol s, elasl b jlea
plowil ol 45 il OT S1sl my il elaz|
35 L Kk o ol oS T3l 0T STysl b s e
oo, Sl s b Sl s ik (FT) S
a3l Llos S leze Lajlown 31 (g,m 6l 1) cilises
sl B bos sl b 5l g8k ¢l bles
s edils 3 byl 3l o sl 3l 4 STL(FYOFF)
Sl (F0) el Lle CAel ool oy s 5 STl
5 Sldg Godinzgm 5 5 slasld; S 313l (Jle
S 1) (FF s (658 5 T ol (gl ,) oDl
(EV) s e Il e gl 5,50 55 5 48 S

Ll glacils g b ade g ol CWl Lols, s
Slajbma GoliSiy 38 & asee Slaply b )
3 Sl s 55 S slaely (Jbs (6l s ke
53 G35 Sledlbl galyl s 5d e Jols (Clilig cule,
Seke Sopo 5> s pladl S iy oS il s
Wil o llas ctias o plail 131 ity oS ansl oS
S (e Bl s s s, )
sthae L o pluil Sl B ST S ol SIS 4SS50
P8 L oSy ol Dbl gl il
e sl ol 3 oS (ol 3 Ole s ot sla b,
(etls Al Il 4 1) oS et ial e pls |
i s 0L oS A3l eles SOl L &Syl Ko
Goss lajlia) s o 1 Sblisl L1l
Slabes (A FA(Lao s clabes Od
L e oS dnea e 5 08 50 s ey edd STl
L3L S Ok (00) GKes 5 S ie lacase L
0V) e slajls @)JS 5 okl Gl ales )l
b 25050 bS5 bdis oS laely onl ol
Gamls slasl (e (gl p) S o &l byl (ol s

A3l bl o 5 S5 ol (S (Lo
5 ste il s LS e slal glaasis
Sl 5 S s S e Solen (b o L e
23 s Oliwgs Oliwgs Qs 4 S b
ssps OY) ;y@ e Olwgy gl S
O 5 e JEl S 55 w0 933 5l s a0

oy

(ode) Ol ) wlid s 5 aloms

Glos2uS jsba (lzs 5 e psghe (i o
il pygie opl s ol ol 4 S 0ol Olaioes Lo 5
1 (FR) dias e plail anls 5 Ol Olo L3 3131 oS
else e ka0l pygde sy s e o5
(2ol 5 Sy ©) e Sl Cor e S
R P P e I e Il
L G s ki 5 S ke Copa e el s
O35 S b a2 Sl (AL e ) S Sl 0n ple
S e el il (F0) anm s Ll 5 55 05 S S5
2ol Gl b e Sl e Sl Gk
() K Bl b S e ol bl 5o 5 Ses

2y J S

GBS b Ll S ke Cusr o S
J{_fl;dlﬁbl{&jjﬁjg;“;- (_gl.hwﬂ}l..aj 654.&[..1.&
S a5 (P = sl p3 0 p ) o S )
o odaea Olisr G oa L ol 3l el das e 0L
el 3l ki s skien Ypens VSIS
cﬁf.«;}) tj.é,ﬂ.d )‘ oslaial cJL}a‘L (Y’Y) J.":dufd
Lok Sl oS ot gbaokols A2 e dilg e
JL?L.’_\ o s L-L.;SL;@ oslainl i L;L;LAQ})J
Loidy cpl oslpen &5 5500 (ol Glaoily

.JJ;L;AJ‘}JL&J\))}A
S S o |y g ey 5 ol S50 A8l e ol
Gl Sbl Sl Corge s Gasn pabge o
ASLM‘JMJ"MJYEQSJJTC“’TJJ&"‘
LS Colem s Sladn 1) KuG Ol o b sl sy

Rty

Floax! ga

f)l:.wa (S aen Ll g ey JEl 05 S S
Caliseo Jl:u‘ ! )L'f.é) B d"l‘w‘ E) )‘)L;'M u\ﬂ.o;u“
e S 5 Ol S35 elenn] Glawis
Sl ol ela w;;u{m}i{swuﬁdﬂ
© ol akd 5 K slanl Glag ol ob o elaz]



A4 5ol A ojled F A

Ghla 5l Al 5 ad At s o ges (B Jom 4 S
LB b speras L OIS 5 S Ol pleagl
(hapes U e glp) wsl e b
U8 L 5o 5 (ouslis OIS, (il Sleas
w2 e 0Ll S 5 el Sas s (85 ol
slasl () das es LOT & o G L Dl
FAL bl 5 kil b (Soop bLijl 5 Caas
Golor «abs ol @i Cinas 5 VL 55 e
SslS ol 5 ol i s rpe Slasolen 5
Wlaa & il Slasl L BY) 3l cpeze s3]
53 e golaBl Ll e e G5 (b UL
ol O 51 U glacanl 5 Bl et 5 s
LS o 1 OF 5l U ke sladaly 2t 5 03
olasl 5 Jbo oNSis 4 bye Bl (PF ST
slael syls ooly 8 OAia L Koy bl
5 oY G el Oles o Ol ol i) SlBl ol s
Olesls p Baes (el 55 Oty e /KLY Olio s
Sl b asas 0SS (dps cutlasly o (08)
L ol & Gl slagsben b sl3l 5 (P0) by
Gl U dies BV $F) A4S e Sl
GA) s SSE 5 ploss 0l polal y olaz
WL g o (ol 4 Mt 8 Sl sl g (Lzs
(FA) @5 5 o5 molsm L2 83 b 4 golen Lo

NS VoUowr- Y

Lo @oladl (Cansy) Camdse 5 9315 2000
ozl elal Gla slg 5 Dlasse s slezel Cﬁk“'
S polre 5 (Sl Sl s s a5 5 $ol5

Vo) agd e olazel g 4 e oS Lt SlE LS
S Sl 3550 53 Bikes mal g ol (slasl (VY

Pl Slr oS bl 5 LS Jor Bl e ges
Sl 4 Sl s Al el e el S

oo 3L SekiasOli b L il 5 ples o
sl Obosle o CSHlie 5 esee Codle Dbl &
amsl> 5 3 egee Sl Sl s oslexel 550

el

Ka

Sl e S SR gty oligs g5 b e 2 S

oy

(ode) Ol ) wlid s 5 aloms

i lad 53 (g i ol 3L &S S e 5o C;b 3l 3l
P OF) Kyi e o3l &5 tzen (g3l 3l gl W]
Cyhy Mgy 035 XS 3 ege L5 olpl s
JRCS RGO P KV to{ S P B IS SR U PP Vo
5 os L (S galol Sulsy s s
OF) A8 53 313151 a4y O 03l OLS
Shssls deps &8 e O 5l S Olies Sy
Ao A Sy ki sk a4 Al e Ot
il Rl (00) Al i 12 s 4 oSy 3L
5 Els bl S ol Bl b ils s b
1y eslizal iSlas Ol Ks a4 ol b, i g5le Kl
o olma Sl eslinal sl s ot S
Gk oS 5,8 e 13 OV 0F) | S5 e pese 5450
Lobas) (pm) bl b b olass ~Slal
Sy oy (K8 o aoead 3131 0T o &S il 5
bl 4 s Sdda Sl O 318 e b
So3 kil detre 3l ssasa (OIS
b 0T Sk, s 2 oseb s 5 il elonrl la e
sl bl Lely (Jls (sl )y ke J1HOA)
Lyl cpl o bed gamels s sl 3l ST e saeSueline
SleMbl 5 b Kb Ml sl s b sl 3l gaes S
235 ol Gl sl sl il e ol
3 Sl (G50 gl L LS Lok,
G St Do a5l oS LBl Sl 53 el e

el sl e b
laxl 60 20

03 &S ol la mle et s sl R0
Solen oMo Gamws 5 Ml e o VL 5 e
LS la sy s bawo s 4 &S ol Bl Sl s
Sl 08 e B 5 gty e 2 (Sl gort 035
i (00) Kol 055 uy o B ol
Ssbar A5 s ST O sladils s Laesl sl
Cealal 5o oS sl Bl (Fr) g sl 1y s Ol gl
Olrlee oS ol 53 (Jle gl ) e Iy
Sl B slas Bb el Sas (OBaaly Lo
(s e O3y 331 il (elaz] gakols Cule
@3 sl Ol b a3l plnil a4 536 ol Se

" nudges



A4 5ol A ojled F A

3 &l e Sosba LS o Sl slarl glaslen
Bolw GSOLl-al S Jl5 guss b Cyssdoms
esar o ALK wel AF) aeS bl
Wl Loy Sl Caenl Bl S (g Sl
Strw s 4 bCusgdee ol L;Jc_f()l.j S J s
Solwdgdos gl p Slissse GBI 5 23 o |,
ol 4 S sl b laglnl sl 5 (58 aen
3 S 055305, dalsd S o SWS DL 5 Jhes
Caa s s Solite Sl gl ol O

NG C;Xl\‘\—%ﬂsp«l{uﬁ);qm

ol ol ol

LS 5 Sales 3 Shes ¢l (S Sl S
Obs b (3l el Ll b (g3l pad ol
bobsse 35 Gl ol 3 53 Ol el
P P v JURC S CUN g SR ER P I
Looblb & olil Lible ila s &S J s
Sles S L Ol el 51 &S syl slaey S
bl el 3l (M AV) s e il
55 A slezel el e b sl sl
4 slezel 5 (A0) el Sledbl Gals I3 gl
Ly Cindl Comge 5 Sl (1) L35 oSl
e Sl s Pl 5 (A1) (golasl 5 elazsd
23 ol Gl plad @ b Gl S sd
U oosde wmpe & ol ol 5 aer L2
o 5> Dol w4 o il gla i

sy ol Ll S s g

il ol SKee |y gslize Sl daes S 5 Ol
SLOLI L 8 (5, mbe Al o3l 15 aS
Gk 5l s e b oses,S Ol 1 AY &) Slys
blasl dses S 5 Climl Ol DDl qgus 5 Szl
Llg o ol Ol (dl-cpll ((AF) s 15
SUA0) 258 o DLl sl 1 s ri Cus
Gpdipe Sie SH3 5 SR 5 4 e ) LS
Va-dissS s 4 el Loy B el
25 Oledlbl STl g OMalas 2alS Cor ge Ll 5 o

! echo chambers

of

(ode) Ol ) wlid s 5 aloms

S Gl 0T glaKn p .(VO) ol Ko b il s
e Jis 5 (V) o550 s o8 bl s
FEF e bl K s miy S5
Cogots g ol Al (S L e 4 ol
23 Sy gl 4 STUVA W) Lo axly
03 Loy F el copline il @b” Ol
B P N N e
Sl b 5 Il s b L1 sl O 51 6k
5wy s Sl 4 by Coddyl Yol toa
G B b o380l sl 6 bl el
Ohled Olojes 5 il dgmze slal bl
A bl @Sl pgs S S ) (VA) st
JBs sy Sl bl 5 Lasis 4 b
o el sy glaigis gay p edalis
5 oozl Slogors 5 bajlbn 6yl pp s (AY)
s a oobs il e sl s Jed Gl
D38 Ja O e sl s S oS
BB A b pla] & e (s kil 5 S
23 orsns 632 Om JEED (s es 4 s
e sl y S Kl i it s Ks
S g bsiyo (Ko Dk bse S
S Wlesls Olas Slidss .l amels SO
bl (o 5 Rl onle il Ses (bia
5 il Gl @l @S plarl Sllne 5 el
S0l K p S s cdizes Sl sl
plarl bl bl (x5 Ukl (K]
Slysis daea A AY) Kl Jee 5 Sk
ol s S8 g sl el S
5 G oS erle (b Sk derles 28
(oSS liakaiil (AT 5 AY) dies (goleg f e
Ol B S s 25 ) e ladidg Laey S 45 B
i gl e ons Kalen gl Lol & K8 s &l Seen
—5sS oler pard cnlply (AD 5 AY) uS s oS
ol s 5 a0l Jlasl Cor ge ol e 14
L el

D3 sl s gl 4 o [ 3l S paKa b
Golowr b agxlsn 53 (Salen 4 5306 e (s o0
ooxat 2 kL mlr rmes a5 wes



A4 5ol A ojled F A

05 by slag,ss b (V) S eslatal s s
S s o LS Wlidss Sl e $ 0l oy ol
Sz Me slls Sz slaslus, 45 o5k cpl 513
Sl bali g 5550 5o atb 55 Slag) 55 5 Liwn (V1)
Liea Ol Ol s osasay (V0F) gl sladsly
S Sl 5o el Jemms 75550 0l (V0F)
b ar s o el Wl e Sl sl
oS plply (V00) kS b ab g glag, s
o U o e VAl gt b atby
Lasos5 crl el@l SHD 352 5 31 31 51 ok 5 Lles S
Lilg o aby g,y ol (10F) Lles S 1w
@ ook dle (gl bl dde 5 pae gladely
sall s b b Koy Bl b lagsss
ol GBS 13 (1 0A) (Bl i ISV +Y) ST,
lagss suls (VY AYe) (oals i 5 (V24) bl 3l
Az o 3] i 030l Oles 4 55 VA-ds S atb
Sl sl pss Bl b s el Jie ¢l
SaS pesns b oablis 4 dil5 e LA L Sl
5 Sl OVsts gaao 5 Sl om0 Sl s
e ) S b s A ol ol
ssliial (LIl o S 53) edilS sla g, b5 (Gl
bl o e Wil 5 o e ab g Glag) 8 LS o
Jlasl fle oS glees S ade peds 5 Cwsat

VY 355 Llodd atld s s

el gal)l &S ames OF 5l Sl dalys 2
Ll g o a5 Gl s5 boagrlse 5 S o134 A3l
s O sy el |y ab gy e, a0 sk
Golow bl o atb g clag,s8 b ablis 5o 51 2l
Ll Sl 5 e L i @) BL e Saes
(S el wlie sbaasl godalin gl 55 o
Sledbl 5l eslazal & Ll sl 31 & 5 S Il
Looisbe iy seman 5 Sies Slyn gl s
ekl 3 (V) s S Olpeny ab s lagoss

el

Lle Ol K) ‘;\.ca. )\.;?'|

)_5.194..- V4 .L“n}_js S50 D Lle wa‘j L},(;;-)L;-‘
Sladely 5 Lledd ize  slazxl sbaailay 55 (glos 28
})}.@kf@%(\\a)k)ba‘ﬁhﬂébjb)w

o0

(ode) Ol ) wlid s 5 aloms

Sy olwald el gl Jes el (Jppll
Cugd O dlwr o g0 Lgodd éﬁ.f FUNY f\b\ 3ol
Byl L gy et SO L aS (ool B LS i
S dsde Sata bl e usB e S
)" ng_&cb;k{;il r}) J,S&,«S‘dim»upw
v.aui;r@j ):',‘-*3‘)“‘ S M:& olis Sldlas 9 C)Lw
b oablie opl by AV AF) cl il phas Jol fale
9 LAJYJJ.«‘ 645‘)‘ S S QA.MJ‘)}U E) UJ.S )L\;-\
63l Caeal Sl agd e by S Ole 5 B bl
UJ\S ledb| E) lex;— Sl d:“>” AJ_) Sl )‘JJ)}){
R Ml Oy walgns (WS ale n5 0o
—dhssS 4 by DL s 5s ol 5 Slndy
sl ol 355 Sope 4 &S aS St 4
woo bVl 4 e 5wl als g5l s

(AA) 558 0 allailr

ke olbls )l
S aes len Kk by JLOLI Lo
LS,)L“':‘ e 133,4 &.LP QU&L})\ C»:AA‘ 60M:QL\Z¢
Wby Gl sl 4 e Vet S S e
Bl o dalss ol 4 B een s e
Qb%\qkmdur}gbﬁf s s 5550 5 L
slgrlil 55 Glen G5 4 b s oS

by glag, s

— 558 L sl SLAS Sl ey (Sl eab 5 slags 55
S A (A0) Wl sl Sy BRI
or A2en ¥ (58— sl s s Lite ) by e
by Sdam O S Olsea s ol Sl 2
oS bl sl b Kl e e 508
Llos S AST Ol 5 6,80 5 g, ss sle (Ver)
slezel LB e 5 Joltie K3 0leys Sogl 1 s
Oloys sl el gladlys Sl al sl 5 oo



A4 5ol A ojled F A

(ala Hsbay saibanl glaca Comn asslul
ol b 8 Tods (Sl e o Sl S S
Oledbl labs ol Wlg o 355 0 W5 Al
sire o by Skl 5 bgduad; gosllle L3S
S il glaian, (T4 ATA) L3 dude clin 035
3 badss Ol sl 53 VA=ds S 550 5o o
5wy a fB L el sl slacs
e gl Jols aul b plass o oo
phe oo oIS SleMbl @ sl G A sl
) el s UMb 5l Cns

edeS delie

3 s b Olide (ole DL o5 o
o bl il el Gleoely glas S,
Joo s R RIB Cer dalid e Gl gt
das o OLLS o aad pdier Liles S S (YY)
Lal s ax 5 alge Sledbl OB aS el s 4 S
Sleel 0¥t seanSueline e wba (1Y)
I U PP A JIPR G S (0
slazel LB 5 jame sbaelSs galyl OFF) culaol
st 03 pyee St Glasly Uil edd o e
Sl b 03 253 55 GSees Solew (b s U,
SO 03 ads Ol o Sla Bl 5 Y
3ol 0L s S s s S Sl
(e i CSHlie s S Coles O e il
OX0) 55 Syl olow a0 muly 3 thae (gebais
5B a8 il Olblie (gl smes mle 8Ll
NGSU I VIR TCR- NP SOV LIV, Lo L5L*L;3 Shal
Ll sl Ad plld e 5 lelas s S B
L3l Sge g e Glasels 38y (pdr G258 el
S35 aSEOF8) ki8S sl Ll ST el
G (S35 5 S Jlis (61 ) ool Sl Cble= 5
OFY Sl 5 Sopobs 5 cplly 3l bl ¢l
Sl Sllr COFA) 0 5 B Sla 25l 5 poma
5 O0VIF) e glajlein | szl plasd
Sl OOF AOY) slaxrl 038 Ll gilwatns
O S Ll oS o mi Lol ol 51 SGplas
laply 8L 2 odle 00F) 3l Olblie (5055l

* crowdsourced

oF

(ode) Ol ) wlid s 5 aloms

Eoen baklie 5 Gasls ln plarl psle 51t
Qj.i._{_g) &:’. J.MSL;n oalazul (\\/\—\\9) u.,\s )L\;-\
Cdd= 5 ol Slesliial b 2 glalesl oLl
«d)&«.ﬁ 9 QSJW ‘U‘m C,..«:‘ (W\—Hﬂ) Ls.>r......~:
‘)W}LA’:&QL&:?);}JJ_YJQGGM'})&\
1P R VYU v-P R = P [ | RGP PP UL g P B
WJcplh LOVENYY) Wgs o bLle Sledbl 5 e
== 03,8 Gb s a b s S Cl S
C;u.:ax‘ 40_})&944_ JJLJJSMLSJL«.:J Lole &Lﬁq‘fu
Ll gr DDl LT 4 Wl sy ¢ b g0 cnl gy 2 42
> g Ll SleMbl | ‘;L:.?.-)L.:'-\ “ sk u;i\jﬁ\ )
4 e Ll e Sl b5 (VYPNYY AYY) 2 L
J;G LY :}_.i 6\0.)\.'&50‘)»5 E) Lle 61.;&\.9)\ Lﬁ;-f’ BERS
Mt 650 glas sy cnl ol (OYY) s s
:J,.{.»J) 4&}) & R r;y ‘t‘j)J 6\.0)‘ uul
S ol OIS lalesl [Lisl ) g, K 5 dlies i
Sl Y8 OYA) el Tl il sk el
Sldas o ,me 53 sl 3 S e 6 S G el
L,S e sl el L saisieline sladVanad 51 WS
A OF 3y ) e &S A (558 501 s
3 cble- s GAS &S el enls OLES J«\;J‘JJ S
b L O el e gl s b 2 S
https://www.)  23ly e dls galstlle oy Ll wilea
Laolisls 5 lacd 55 Jaw 55 eslizuls , 4o (getbadnews.com
31 oS Blaad (5 me a slEl sls Sl B A das e OIS
Srlioaal 5 ol 285 e (V8-S o
Uogitns Al g5 a5 5530 o OFY YY) e L 4,
L5813 O slasl sbala, LSL’TJ‘.&L, 33
Sl S e a1 el Jfg sl ,.Q.._.J”/L”_. 5,559,
dalpd S o S 5 S s ke 1) sl 1S
@ sk als Cage oslie 5 Snly a8 s e 0L
AVENYE) 5ud 0 Ll 5o OIS Ll gla i
Sy 2 [ JV.S@ delae b ulf)lS Lhrd,ﬂ;b (\YV

Chuad; slz Ol Sl el 3 b Sl s s

) prebunking’ )
psychological inoculation



A4 5ol A ojled F A

.c;.w[éd/’.’_}w 4,! ‘0’%%

o b gy Zomar 53 Solew §arh Al 4 S
o 3031 36 g el e mlie sl
e o 55 s 1y el s §sams polis (Dl
Cab b Ol 31 i Lies 50 Lo &S Sloles
bl 4 s e Glacdl e DS L) il
B als les sl st am ST s 53 Ol 0315
55 Jlmplls d15) 1S Ol 33 L3 1y e 5130
305 54 Q.<..aj;e sbesls Ll pl o gt
AL 315 o lacslas oS (gsl 3l colislesl 53 .(\V0)
s e ol (FU5 5 S Slesdse 5 o
b LKl slzel OVY) des slezel LG e
o Y ges b amglie 3 5 OVY) VL OIS 5
SL1S1s 5 b (B (6 S ol 53 OIS 3 (n 508
sslizel OVF) "05 ol GoasB 1 5 w35 es
S e

SIS 5 S s

e boSaes gt b O (oS e
LI S el jasie 51 Mae ol ol o Conkad
33 e 4 olen Jl o pe ol SOl
13 355 Loalad oo Llge (o pas 3 a5 B
Sl V0 AVE) Wls 810 (s oS slas 513l
2SS & by 55 sl ke
OBAS S 5 (golew Oloj 55 IS ju (85 (o sa>
5348 Gy 0l &8 L35 28 bl 5 IS
Ll s ke e 4 (ol JGKl o st
OBases i oJlpll s Al s 0lle sl oS
GOl G len 4 Y O LIS oK
ol by OVF) diley €l 53 6 aiyls Llad o Wi S
5wl Sl gl sl s Sie5 5 AST
O glp @51 4 Gy g 1y ol 3l alad o Lol 2
CLel 5,8 e | Dol 31l S S e
0 S sl S8 a8 WS e B s L) passe
AVV) 08 e Sosliab [y Lol cwlal s g s, s
Coalad e oot Ygems i Ll (VA
S e b Sl sl 5 OAY V) W

ov

(ode) Ol ) wlid s 5 aloms

4{;!)}\45.,\.&;5«@ sl ol ol <o S ks b
sl gy, 000) wsl aal b o b i S
3 AT Il gl sl a4 SaS Jols kel il 33l
S LT e (255 Sl S 5 (109) i 2K
sl s sl e (0V) cul Sl 2 5
Colem sl WSl Coner Gl baely (25 S5
i gl 3l 3l Dbl sl Sl Glaabl ) ghataas &S (sl

CA..&‘J.:.UU,A_}J&)L

jM})ﬁghﬂ&fbﬂ‘@)béu)ssdé‘jﬁ\
s e rb.;:l slil s IS aS (ool 3l aS Sl 55 ;rljl>-\
U‘i\ (\9Y')JM6JJM u&k:&-‘)]m)\ﬁa:y &};)J‘gﬁ"
4 Gead ool elal g5l La(....,.:JL(A
Gl g S 0 St gl el s il S
My 1 s lasly plnil o35Sl 0T b 355 0
ol s O0FF) s Ol elasl gl s, rb.;,l 3l S
))Mwlj<\9a)w)ijuQ\)JbM))\y
U S COUPIY P P UINS SPCH P AP o
baos S 55l 3l oy Cgllae elarl lasli ) ganw s

Ao faeme BN
I T e e e
Oy &~y b il 05 5 w0 big e 53 o pae
Ao pyeme 5SSOV OFP) Se 5 kel

~ Vo .

Sl S dan (goles Mtwﬁwuudjw
355 Sl e Ko s dlal 5 STl s S
Rl o gaeme 555 0FA) Sl s sl
40.3»\.5&‘5.0.0.’»‘0 J‘}A) Gl s lSuelin L;;-ud\))
JJ)/C,‘:.«.@/@ e b b )'UJJ.; S u&&:y
KoS” 34w S& ) qolaw LI Ly, 095

! non-zero-sum



A4 5ol A ojled F A

5 s Sy Oy 36w g slezel S 500 5o
.é&&@o}ﬁdw‘j\ @L‘:‘:"‘;‘i

NV (Slow GaS4er b 3 1Cans 5 slezsl
U S oo delie |y Comar CAEl ccadl 5 il
Sl S1 s esls s 1) s g, &
Sl S G Sobew Ll SBla L bl 5 sl
el gl wldbsls 215 L aki b cule; J
sl 5 Coabe w4z 55 L olol Bl ol L S5 Lo le ]
@ by Oliis a2 LB et (Coner
das e OLES YONO-YNY s W 5T e s Yl Ol
Ol 53 feolas 5 slazel Aol5dl Com g Jome S HLiw oS
olBl Camge g edd el 5 Cldlig OV s
WJle Gl Lsd oo pogee Cadle DLl ) Coi se
Gladauly 5 balaly 3l & Vol Lawss olys Sl
sslized Slealse pur > 5 AET L2133l 6l slaz
K58 SIS 1 0AY) Vel 5l (g mi sl s S
s G W aS das e 0L L) @ by e dal gl
Gt il 4 Al bl dles (Cmar L b5
Slaessd Lof gae Liled Ol e S e glaclw b
S 5B s 5 Slewde 4 slezel ol (V)
e aslazel (Jle gl kS o il ddasly ol 55 sags
Galols i sl cole; ¢l Slasenai L L
b o 0l Gl LS Sl eslizad 5 (V40) slaz!
L oslezel opimen il (Sten (189) Vil 0
G Sbll 5l eslind 5 Sl ¢l Sleseas
S SIS ge3 Goseer 03 Val OpelinSly s
w skl pie (oSeyiadls Bl (Shees (V4Y)
e D4 e Wl e iy 5 el Slelie
5 DMl s (VAA) coodle Soleds 31 enlaxal (g,
Opps b Ll Oleabl LB osae ol slaply
Jecpll pd Gl cdle OV 5 5 ST 5 e
ol 8l L%L:_f orl Cu st T s e 3l 31 saelS s
Bgh oo 3B, s gl slasel

2R SR

GSlp Oy a8 Wlesls Olis  ialesl 5 o o0 Slalas
sl Wil e ol Bar ol 5 slazel 5

Olis Slidss 3l gl sliws L(148) Sl Olg 1w Ol s

OA

(ode) Ol ) wlid s 5 aloms

(VAY

Loy S 03,5 5

olbie 3 s a3l LS wes olen S L osle
gl el Ller @S el ol dies ol Sn
Lod aumm s 0L 4 S8 sl &S el
Bl 5 Setily ez Ble b il el 3 OAT)
Syl sy ool g alal (VAY) Caeslb S el
s e slbes S GSes olen ol 03 e dlew
Cae s Sl el b @) L
Slp peedd b Lpd ol Wilg e s (el
Slas wBlyys s HKpsl e
1 e milie ol 3 s ol esls 0L AT
S AP AL e e (Ml ) Sl
sep b s 08 &Sl ol bl s
Ak b OAY) (ool s as el oy cuder
S, il Lo e (O oS (658 513 4 Ol
b ARG Cldlasys o Ken 5 S lie
DAE Sty g & plailiS 5 el sl
dolg gadlan ) Wade Jes Ky O ol
Sl LOT S5l sl 55 b 5 (658 e 5l J3 O
Sl osllas sla isy s sl 3550 53 L3158 4l
080 DAY ol o 6, an il g (SO
SolSer (b &S Aol cul p S (B romes
208 S e g K 4 ook Jiled (S s
Slaslin 5 (6 etalin Lulal S alud ol
(sobasl glagsl ys SHlhe L, 5l s o
3 Olpay oS das e 0Ll L0AY) dies S5l
Maslis, ol 035 S pdvedalie b Wil5 Lo el
Al 3 | (oS

SR

Sl b et NA-tssS 6,5 a5 ool
1S o dlaml b s S 51 Cilies m sl Ols 53 (58

C&L (5]"A) Lﬁdﬂ)k;l?ue‘)} c)lSJN‘LAu\fB
sl 5l Ol s ol @ 5 et 5131 Ol Siales

Lo ise cpl 53 A8 0 SaS ola| Ll aN g 8



A4 5ol A ojled F A

(Y o (Saiedo gt pm) o a5 (S5 &
s ol e sl A3l LG bl b il e
Codle sl 553 Cusa 5lels sl ast L iy
3 b copaman 3L ki e (VVF V) 01, s 5l
esbr el 5 WAG Olsea o5 S0sn slael (35
(NN0) 315 (Siad coibyn pde bt 4 WOl 03l
ol 53,5 o sl S Bl il sl
Ol 5 U5, o Sbap b o oS lie 5 Saan
A 2 52 Ol )5S 4 L 1) s cnl L
Ol anass 5 b SIS sl 1 albosd 5
Aol e glaypis

1L ablis 5 o i

OUl 53 sps Skt 3l &S Ll elgls ol o
L Bos bl S Olssn 5 des olay ke
OIS 5 poze SRSl Lo Sl o saa 3 )
st glacealw b ol 3l pl s e el 28 galasl
s ol Gl R e S ol ak 3
(i ol 53 s e LAES 55l e bl oSl
Slr osns LA Sal sl b sl (& b
Sl ol 5 35Sy Sl elasl Slbls )

S

b,y sl sl 5

Sl baslaal g idle 51 S oSty 558 o
el pleml galol his o Saans glan sl
oLl 513 oy b olal salols his (Jl=cpll
Ll (M8 el sl s Kuss L byl ol
5ol balie bt (B 0s sl e elan
(XY W) S e SaS O om Oloy L3 g5l Lais
Sl LAE Cax e slenxl sl 5 ol (oSe
B pad Cadle (g, e S sl g ezl
52 &S Ol s e (YY YY) ol 5 350
ol 53N LS WOe Sl et o i 5 e
ANY) dces ele Clda 3l 5 adel 34 50
sl 5 2l bl WS e elons] akuols
Qe 35 0 e 5 Sdedidy Cudle sladaly
Loz S lalid bataly ) 2alS gln 1 slas sl
Condy S Olpea el (a0l $Bags 51 Yl

04

(ode) Ol ) wlid s 5 aloms

o 45 Ju.)\: CMN‘)J \) L;;‘JA) L)'J.‘.?‘ 45 MJL;G
o S p ol (V) S e s 5 1) (s
(YY) dise o 5 |y e (g LallS 3555 5 Al

Sl b Sl e i g5 ) S aer
(VoY) s Jolgs b ablis g a2 Soales
SRl a8 s s s gy sl (g ea ), Ok S e 4l
S s 5l 5 S Ol s gl Il
S G, LS g "L e S84 b
Ble slly o3 5 (Ll ()t Colar K jan
Sl 6 S e S b gl ) LS Jos 08
Y)Wl ool b 5 38 s 0s S L 2y wdbs
LoaS e = Olge 511 e, o SLlisl (Yo¥
Iis 2 (gl aa, &S das e Ol &S SLell
sl Olssm S, gay e Sl Sl ol
SHk ke & G, Jie gl (700
g s Shbme L sl ollael gl
ks 50k Oy 55 aleiel o o e XIS o0
Ol (Y08) dias oo 28l (e LIS el gl 15 Lol
Ols 5 S o 0y 55 Olyym bopl il LS Y 0
53 il slexel Ol Lo g5 s plondl LIS 4y 45 S e

(YY) Lz 538 50 (558 2l

OL K s i Oy 25 S03,3 ol il 5Bl

4 Al Spie plaxl o B e sl
sl 5 (T07) bdg o e gl L2 Sales
LS a8 (V0A) Lalmin 5l S 5 205 0005 e
O e Olgeay 1) I cpl Wl 5 0 Ol ey Il
st 5 Csllan eleanl ol (il dins plan
3 S bl Boosd oo Ll e LB
Olgea Oty wpd cpl 4 (Y04) S Joe Dobin
Sl b s e 03500 13 4 5 025 Jas Sl
sl AYYY YY) s olis J.o.a 03y s
Sy bl asels Olay 5 alie Ol
Csllas elamml sl 55 Corse Ll e ol
G i adl s Wl Ols,e Ole 5 (Ker
ooy L b e Sl e S sl Sl A5l A
Lol ool Condy Sy e J 5 &S e sl
K S posara (il wdly Se gamt Nl
3olG121 sl Al a3l sy cnl ) e 20



A4 5ol A ojled F A

Gaad . (Y7F) 350 YU Sl 3Ob & 5 kilotys |
Oljes oS 3ls 0Ll O e gandlas il b L
(YFP) ol 213 ($3 500 o 5 50 5 25330
Lilsy g st Comse das S el b RS el pe
ar 4SS Al el ga Qi Jy (Lgd e dlanens
Wl s wde | s I3 il 1 50 Sles
bocmbte SLWSl o (olbye n Sk Jile S
G35 5 R s a s A sl el Ll
YY) Cl e s s b

f“"" NI

ol Sl bl S der olen b oagxlse o
e e s sl Il Gy Dl s 4y S
e I R A BV
bl 5 ol Sl s O (geliS s
358 O Bl b oo Al 5 o ol 3550 53 Zonss
S s o 0L Oliiew & Jle gl (YT4OYYA)
el b o e iy Jlazsl il o e agad )
s 3 el Glaag 2t O 53 45 (Glediy (sl oo
5 (VY 0F0) Wl Shsdand cwslie S5l
sll el Wl o 5 05,5 as0lsle |y Lo slacy oyl
S (YIY) S0 5l 2is Sus 5 SGms Ly,
wlacad oS das o OLiS Wyl 5 JSlade Slidss
Ladda 5 obS EMEe b Ol o |y o il 4 bgs e
L (ons ) om il Jolo odlolte ol ol i
ol Lol L(YFF) W,8 o s s wag Olsew
L5 Lyls wﬁﬂlwdujﬁ- 3y 53 3l 3l aS Las s
S RS ks L 2 L el & mel Sl e
Glacad sbul &S Wlesls 0l Slles &
GRIP cmpe Llge el s 3 S A
Cogd s e e ol alS ol
Sepl VR0 YFE) 508 5l mal s Gl 3 Shes
Sl eslinal s sl & Ll e ogmd ol 3l U]
LS S Cote S L3 S aes Solew b s e il
el (g s Slallas 4 5L

&S 4o

‘S'i 4((}1&) mLN 64.19:.4 M;..i:.:\? JL« Voo ‘-;]o BL)
GSaen Sl oddars ol Gla sy Logas 3 |, Wllis

(ode) Ol ) wlid s 5 aloms

LUl o 3 5 &S spd 0 ks ad S L
Lok 3 a5 s ol S gejllile | elaz]
(YVF) elar! CMalas Osls s 31 sme 4y g5l
Rl o bl Aol ASlaol (ol by Lo
AS G S5 e DOl Ll a3 aS ol e
Sl Sond GSdol (Kl Slasl S
s sl LI aS ol cuadly ol (goiasOli
RO dten S il gl sl S b

ol

PR AV GO APV to I P R v QG WS
Cole= J% ol 5 cslys s S8 H;r.w;‘
553 (YY0) Sl o 30 Sl o 3o il oo 0]
LU slan slanlas 5l eslizd oyt 53 il
Card g Q—L\ Y Lo o Ol olaass ‘J‘i‘} JJS ,19\.::}\
AYYV OY8) 558 ad olarl LU o 35 o 5o
ki3l rKQA s oledbl Ll pe slag,sld s,
Liea Jhea 5 LUl sll 4y 0B 6 me ke (Sl
ditens LT Laggsld opl b oaS (onl 3l @ (Y4 (YYA)
Syl 5l g aSe e ot Wl b ossd SWS b
Juﬂ.( 5L 1 Jhews

Slorev Ll

O 53 48 kil 053 4 S ten (Glew olaxsl &l
03,8 358 Ayls ealglr lasl U sy Lly, ol
SOy @V o 5 e 53 e 3 5 513 e
o yaray Ll 3 Gleea AL (YY) i
wole b wis dr Do 4 w3l sae uder B
ola oldlas & ‘8\})> Ares on LS L
g gl et ble ool ([SKap oS s e

el (VYY) Sl gt slajliay 5 (YYY (YY)

Sl ol el (ool (g Ok o
S o Lol 5o JB’&M«« Sap 4 e (YTF) (ool
Florl OMala (Gl g oid o g0 el ¢ 5550
oS 4B 5 ol slal 535 1 2w AST s 1)
gl ndl 4 e 5 edd (bl DB s,
Col olse ol Stad 5 odd o 5 Jdes 2 )
i gadlas (Y10) 353 oS Ml b Xy e
i oS bl 53 oS 3l 0LES AL s S 58 OIS s



A4 L A el oF Al

YOV) (o, 5 gslal e e 3L 5 (YOO (YFA)
S Al Sl e s o Sl sl (YO
oske Ll 3 5m oS SLIN ol 3V V4058
3 2005 3l ol Wl bl g5, 5 el
Sl Sl Sl bl 3 ekip ke Sl
Dy el e 5 Clie sl Glag Saan 5 pses
das o Ol Gler cuilig Olesle (YOY) ) (55058
Ster 3 (6oL Caenl Cedlen by Dbl &S
Solewr 3 Sty aberl a5 bl el
35l ;J}jcﬁz_écsj@m Fyws

5l ol (gl da 5 e ol

Using social and behavioural science to support
COVID-19 pandemic response, Jay J. Van Bavel,
Katherine Baicker, Robb Willer et al., Nature, 2020

(ode) Ol ) ol oy 3 alms

Ol Wlis ol ol 03 5 iz (YF9) oLl (gl 5l s
=) gl e Lgﬁf.i.:% 3l C'Le ol Jule an a8 5505
S cbli= gl sl =Y eSS S 1y ool ke sl 8
ssbar 3l Y iSO oo 1 ada 301 5 s
.J;;SJA.O;)!JQ>}>}>'- Sl Gk Olsew BTs =0
9 d&l.a.’i?-‘ 6}4\.9 DL Abff ijn«v‘ S)90 3 4.2&.)5 QJE
Aol 5 cwdls OV st 4y 4SS e &1 (gL,
(el e (Ldg Sl a5 SRS )
(SR rer 5 (SO e?l.u gt ole Dbl
Sl Glas same 3yl ge oyl 'ﬁ‘ sty yoablie 5 el
el gbale, 5 mex Olileal (YEA YYY)

@l;.a

e b axrl e WWW.ATDIOAT sl a4 aloms ol 0 g 55 s daline (51

Use of Social and Behavioral Science for Support of COVID-19
Pandemy responses
Translated by: Inanloo K.
Dept. of Cell, School of Biology, College of Science, University of Tehran, Tehran, I.R. of Iran

Abstract

The COVID-19 pandemic represents a massive global health crisis. Because the crisis requires large-
scale behaviour change and places significant psychological burdens on individuals, insights from the
social and behavioural sciences can be used to help align human behaviour with the recommendations of
epidemiologists and public health experts. Here we discuss evidence from a selection of research topics
relevant to pandemics, including work on navigating threats, social and cultural influences on behaviour,
science communication, moral decision-making, leadership, and stress and coping. In each section, we
note the nature and quality of prior research, including uncertainty and unsettled issues. We identify
several insights for effective response to the COVID-19 pandemic and highlight important gaps
researchers should move quickly to fill in the coming weeks and months.

Key words: COVID-19, Social and Behavioral Science, Pandemy
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An Unequal Blow

Translated by: Aminjan A.
Bu Ali Sina University, Hamedan, I.R. of Iran

Abstract

Throughout history, human societies have been affected by various epidemic and pandemic
infectious diseases. Careful archaeological and historical work has revealed that intersecting
social and economic inequalities shaped the course of epidemics. Bioarchaeology and other
social sciences have repeatedly demonstrated that these kinds of crises play out along the
preexisting fault lines of each society. The people at greatest risk were often those already
marginalized—the poor and minorities who faced discrimination in ways that damaged their
health or limited their access to medical care even in prepandemic times. In turn, the pandemics
themselves affected societal inequality, by either undermining or reinforcing existing power
structures. That reality is on stark display during the COVID-19 pandemic. Although the disease
has memorably struck some of the world’s rich and powerful, it is not an equal-opportunity
killer. The death toll is higher in poorer and denser areas because they have already suffered
from poor health, poverty, and malnutrition.

Key words: Unequal, Suburban, outbreak, Blow
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Herd Immunity: Understanding COVID-19
Translated by Jafarinejad S.

Physiology Research Center, Kerman University of Medical Sciences, Kerman, I.R. of Iran

Abstract

In a sufficiently immune population, herd immunity provides indirect protection to susceptible
individuals by minimizing the probability of an effective contact between a susceptible
individual and an infected host. In its simplest form, herd immunity will begin to take effect
when a population reaches the herd immunity threshold, namely when the proportion of
individuals who are immune to the pathogen crosses 1 — 1/R0O . At this point, sustained
transmission cannot occur, so the outbreak will decline. However, in real-world populations, the
situation is often much more complex. Epidemiological and immunological factors, such as
population structure, variation in transmission dynamics between populations, and waning
immunity, will lead to variation in the extent of indirect protection conferred by herd immunity.
Consequently, these aspects must be taken into account when discussing the establishment of
herd immunity within populations. There are two possible approaches to build widespread
SARS-CoV-2 im- munity: (1) a mass vaccination campaign, which requires the development of
an effective and safe vaccine, or (2) natural immunization of global populations with the virus
over time. However, the consequences of the latter are serious and far-reaching—a large
fraction of the human population would need to become in- fected with the virus, and millions
would succumb to it. Thus, in the absence of a vaccination program, establishing herd immunity
should not be the ultimate goal. Instead, an emphasis should be placed on policies that protect
the most vulnerable groups in the hopes that herd immunity will eventually be achieved as a
byprod- uct of such measures, although not the primary objective itself.

Key words: Herd immunity, COVID-19, threshold
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Vaccine

Translated by: Darvishalipour Sh.
Faculty of Biotechnology, Semnen University, Semnan, I.R. of Iran

Abstract

Most vaccines for diseases in low- and middle-income countries fail to be developed because of weak or
absent market incentives. Conquering diseases such as tuberculosis, HIV, malaria, and Ebola, as well as
illnesses caused by multidrug-resistant pathogens, requires considerable investment and a new sustainable
model of vaccine development involving close collaborations between public and private sectors.

Key words: World health, vaccine, Immunogenicity
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Potential applications of Plant Biotechnology against SARS-CoV-2

Translated by: Iranbakhsh A.R. and Mehrbani far S.
Research and Science Branch, Islamic Azad University, Tehran, I.R. of Iran

Abstract

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a novel coronavirus responsible for
an ongoing human pandemic (COVID-19). There is a massive international effort underway to develop
diagnostic reagents, vaccines, and antiviral drugs in a bid to slow down the spread of the disease and save
lives. One part of that international effort involves the research community working with plants, bringing
researchers from all over the world together with commercial enterprises to achieve the rapid supply of
protein antigens and antibodies for diagnostic kits, and scalable production systems for the emergency
manufacturing of vaccines and antiviral drugs. Here, we look at some of the ways in which plants can and

are being used in the fight against COVID-19.

Key words: Plant, COVID-19, Biotechnology, SARS-CoV-2
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Abstract

In the past century, there have been several pandemics. Within the context of global health, these
pandemics have often been viewed from the lens of determinants such as population, poverty, and
pollution. With an ever-changing world and the COVID-19 pandemic, the current global determinants of
public health need to be expanded. In this editorial, we explore and redefine the major determinants of
global public health to prevent future pandemics. Policymakers and global leaders should keep at heart the
determinants suggested hereby in any planning, implementation, and evaluation of efforts to improve

global public health and prevent pandemics.

Key words: pandemics; global health; public health; poverty; population; pollution; globalization
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COVID-19 therapies and vaccine landscape

Translated by: Mosallatpour S*., Hajihosseini R*., Shamsara M?. and Aminzadeh S*".
! Faculty of Science, Payame Noor University, Tehran, I.R. of Iran

2 Animal Biotechnology Department, Institute of Agricultural Biotechnology, National Institute of Genetic
Engineering and Biotechnology (NIGEB), Tehran, I.R. of Iran.

®Bioprocess Engineering Group, Institute of Industrial and Environmental Biotechnology, National
Institute of Genetic Engineering and Biotechnology (NIGEB), Tehran, I.R. of Iran.

Abstract

In a short time folowing the emergence of the new coronavirus and observation of its severe
symptoms caused by SARS-CoV-2, many groups around the world sought to treat and also
develop a vaccine. One of the therapeutic attempts is to repurposing the existing broad-spectrum
antiviral agents. Also, To prepare a vaccine against the coronavirus, mostly nucleic acid-based
vaccines have been noticed.

Key words: therapies, COVID-19, vaccien
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The race for coronavirus vaccines
Translated by Mosallatpour S*., Hajihosseini R*., Shamsara M?% and Aminzadeh S°*.

t Faculty of Science, Payame Noor University, Tehran, I.R. of Iran

2 Animal Biotechnology Department, Institute of Agricultural Biotechnology, National Institute of Genetic
Engineering and Biotechnology (NIGEB), Tehran, I.R. of Iran

% Bioprocess Engineering Group, Institute of Industrial and Environmental Biotechnology, National Institute of
Genetic Engineering and Biotechnology (NIGEB), Tehran, I.R. of Iran

Abstract

Coronavirus by one kind of its surface proteins (spike protein) locks onto the human cells
surface receptors and after entering and replication of its RNA in the host cells causes immune
responses. Briefly, a vaccine which may be weakened or inactivated virus, provokes the
immune system to be ready to fight an invasive pathogen. So far, various technologies have
been applied to develop vaccines against SARS-CoV-2 all over the world. Such vaccines
including “Nucleic acid vaccines”, “Viral-vector vaccines” and protein-based vaccines”.

Key words: Coronavirus, vaccine, race
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Identifying and Interrupting Superspreading Events—
Implications for Control of Severe Acute Respiratory Syndrome
Coronavirus 2, Emerging Infectious Diseases
Translated by Bahrol Olom H., Noraee S. and Aminzdeh S.

National Institute of Genetic Engineering, and Biotechnology, Tehran, I.R. of Iran

Abstract

It appears inevitable that severe acute respiratory syndrome coronavirus 2 will continue to
spread. Although we still have limited information on the epidemiology of this virus, there have
been multiple reports of superspreading events (SSEs), which are associated with both explosive
growth early in an outbreak and sustained transmission in later stages. Although SSEs appear to
be difficult to predict and therefore difficult to prevent, core public health actions can prevent
and reduce the number and impact of SSEs. To prevent and control of SSEs, speed is essential.
Prevention and mitigation of SSEs depends, first and foremost, on quickly recognizing and
understanding these events, particularly within healthcare settings. Better understanding
transmission dynamics associated with SSEs, identifying and mitigating high-risk settings, strict
adherence to healthcare infection prevention and control measures, and timely implementation
of non-pharmaceutical interventions can help prevent and control severe acute respiratory
syndrome coronavirus 2, as well as future infectious disease outbreaks.

Key words: control, superspreading,Corona virus
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Surviving the trauma of COVID-19

Translated by Bahrol Olom H., Noraee S. and Aminzdeh S.
National Institute of Genetic Engineering, and Biotechnology, Tehran, I.R. of Iran

Abstract

Roxane Cohen Silver, professor of psychological science, public health, and medicine writes:
“Successfully managing COVID-19 and its aftermath will require that behavioral scientists
provide a roadmap for public officials to ensure the public’s cooperation, trust in, and

implementation of what is learned from biomedical science.

Although the timing of

containment of COVID-19 remains unknown, most people will get to the other side of the
pandemic recognizing strengths and coping skills that they did not realize they had.”

Key words: trauma, COVID-19, Surviving.
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