CHAPTER 13~ Genes 3 Covin-19 SuscePTIBILITY IN HUMANS

INTRODUCT IONS

* Coronaviruses are a group of RNA vituses which cause diseases in mammals 4 birds, such as

respiratory tract infections, which generally range from mild fo leathal
-Mild illness in humans include Some cases the common cold

-More lethal varieties can cause SARS MERS 3 COVId-19

* Most recent common ancestor of all coronavirses is estimated Y0 hove existed as recentiy as
8000 BCE some model place it as far back as 55 million years of more

~lmplies long ferm co-evolution w/ bat 3 ovian Species

+Coronavifus disease 201q
coronavirus 2.

-The structural proteins of SARS-CoN-2 include membmane glycoprotein (M), envelope protein (E),

nucleocapsid profein (N) 1 +he spike protein(s)

-Viral component that attaches to the host receptor via +he ACE2 receplors which is an enzyme on the

is a confagious disease caused by sever acute respifatory syndrom
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How Does SARV-CoV-2 Inrect Humans

Vitus' surface spike protein mediates SARS-CoV-Z entry into cells by

binding the ACE 2 rece in humans h its re I
domath & is pro‘i'eolgﬁcalP;‘Nacﬁvo.ted oy Pamac pro*eas;emo binding

- Cell entry of SAR-CoV-2 is preactivated b% proprotein convertase
Fucin, reducing its dependence on farget cell protease for entry
-Effective @ cell enfy 3 infection
*ACEZ receptol protein is present in many cell
including the nose, mouth, lungs, heart, bl
liver 3 gastiointestinal track
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vesselS, Kidneys,

* ACE assists in modulating the activities of a peotein called angiotensin
CANG 1) Wwhch increases pressure i inﬂammqﬁon,he(ebs
increasing damage +o blood vessel
lining ¥ promotes” various types of tissue injury.

*ACEZ converts ANGII o ofhec molecules effectively counteracts
+he effects of ANG Il such as inflammarion § cell death .

* When SARS-CoV-Z vitus binds o the ACE2 receptor, it prevents ACE2
from performing its normal function to regulate  ANG IL signaling,

- As such ACE2 action is inhibited, removing the protective mechanism
from ANG (L signalin%ﬂ\ro h increased vai\qgirloﬁ'% of ANG I| to
injure fissues, ‘especially in lungs 1 heart

APPROACHES FOR VAccINE DEVELOPMENT AGAINST

*The elucidation of the %enome orqanization 3 functional domains of
rotein for SARS-CoV, athieved rough the worw of scientists 1 geneticists
all over the gslobe, has facilitated deep understanding of the mode
of action of WS vitus which has lead fo +he development of a myriad

of vaccine % drug candidates in an effort to m'\h‘%me the spread of this
vitus, as well as°fo assist in the diagnosis 3 managment of infected
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Genes IMPLICATED IN SEVERE. Covin-14
INFECTIONS IN HumANS

Approximately 1S7. of cases are severe 3 some of them are accompanied
by a dysregulated immune system 3 cytokin storm.

There is increasing evidence that severe cases .Vlb-lq onight
attriputed to hu&l\ enetic vatiants in genes reﬁfiego o '\mmun‘g deg%eng
1 inflammasome  gctivation

40 genes were found to be associated w/ viral susceptibility 3 2\
of fhem were associated w/ Severe SARSCoV diseose 3 sSev Coviv-iq

Clinical Manifestation | Gene Associated
Suscepﬁbi\i‘\g +o SARS-CoV ¢bid, HLA-B, FCGR2A, CLL2,CCLS, MxA, ARO,

infection MBL, OAS-1, ICAM3, DC-SIGN
,Stﬁpﬁbl“’fa to SORS-CNZ | aLoxeR, TMEMISL, BRFZ,ERAP2, LCLA20, L2TFLL,
I oN

CCRQ, FCO1, CXCRG, XCR1
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MERS-CoV (~ 30.1kb)
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Destroyed Potential vaccines undet deyelopment ivolve 5 leading platforms Gnactivated vituses,
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when injected induces the body cells fo produce +he spie protein § diect the immune response
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