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1. 20204E4 A 11 H&EE
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RATIFIA]: 2020 4F 4 F 11 HAESE A 4 £

BE¥z: . https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
RS WHO St )%, 2020 4F 4 H 11 HABREH2 5 AR #8m A 1610909 41, 4 H
B2 89657 B, ZEIFAETT 99690 i, 4 HFIEALT: 6892,

W[ R T2 83369 1], BTFAETT 3349 4, 4 HBINHGZ 64 45, HrIEAET 4 6.

The First 55 Days: Reported confirmed cases
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Data: Johns Hopkins University Center for Systems Science and Engineering (JHU CSSE), obtained on April 12, 2020. The
sample Is limited to countries with at least 7 days of data. Code: https://github.com/joachim-gassentidycovid19.
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2. SARS—CoV-2 7EEIN R B b5 h 2= S AW R TH IR 43 AR

Aerosol and Surface Distribution of Severe Acute Respiratory Syndrome Coronavirus
2 in Hospital Wards, Wuhan, China, 2020

S : Emerg Infect Dis

RAGIIE] : 2020-04-10

#IAEE : Wei Chen, Bing Lu, and Yu-Wei Gao

AR AL b BN RIS FR 2B E SR 2 i b

FEHz: https://wwwnc.cdc.gov/eid/article/26/7/20-0885 article

T RE SRV X

WFFLEAE B WG COVID-19 95 N B EBEBEXT R 3 K A EAT TR . AT IE0EF T
A LA 15 N N H TCU A1 24 /N5 N E 389 7 HLIK 2 A2 SR it o

LR

SARS-CoV-2 Jpi %% VZ /3 ATAE TCU AE I b5 1 2 L SRR T« XA B4R N\ B A A
TV A 2 VL ) 2 e XU

ICU PRI B 5 G U E 0 55 157 o

FEAS I 7 HL 0 B AE S SRR R 4 K

ARL I FEBEA MW 2 PR & BRI R A & . Sk, BATIAE A T > 2 D
R T DUG R G X AT R W I A R R EE I R R

Abstract:

To determine distribution of severe acute respiratory syndrome coronavirus 2 in
hospital wards in Wuhan, China, we tested air and surface samples. Contamination
was greater in intensive care units than general wards. Virus was widely
distributed on floors, computer mice, trash cans, and sickbed handrails and was

detected in air =~4 m from patients

3. HFEERHERN, RELREVRHEAFTEE

Thousands of coronavirus tests are going unused in US labs

SRR Nature

RAGIFE]: 2020-04-09

KU :

https://www.nature.com/articles/d41586-020-01068-3
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BN PNEE . —LSes2IG s BEFE 12 /N3 24 /N A 45 EE A IS SR o (HVF 2 BE B TIOR8 Rt 1 2
TR W A F] o WHO 75 1 A BT 4R 5 % [ U COVID-19 il #E & . WHO 38 25 370 &
TR ETT R )T PCR FR BRI J7 % B2, S CDC Al X i i 7%, R ITK
THORR RS . —HRRE R B, XSk EME— R VR g%, 2 AN, RE



https://wwwnc.cdc.gov/eid/article/26/7/20-0885_article
https://www.nature.com/articles/d41586-020-01068-3

FRERFEEEER

FDA 45 CDC Rrdll BEARIR, FFAESRIG, 125 SO VFSA AR SE8 S T aR BEAT 17 A e DR 5 A
4 18 H, O 1 RLXH AN AR SRATAS I P 1 ) AL, SR U X =7 ] 2 1 N E5ed L AEAN
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Abstract
US labs that underwent huge efforts to retool for COVID-19 testing still aren’ t
operating at full capacity. Experts say the lack of a national strategy is

largely to blame.

4. FERRBEIHE: EEEL KBS ET ML

Coronavirus latest: UK launches massive diagnostic network

SJE: Nature

RAGIE]: 2020-04-09

R

https://www.nature.com/articles/d41586-020-00154-w
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5. COVID-19 EREMIBENDR: BILSEA UMK T

Classification of COVID-19 in intensive care patients: towards rational and
effective clinical triage

SKJF: medRxiv, THEIAS

RAGIFE]: 2020-04-11

RIF#ERE: https://www.medrxiv.org/content/10.1101/2020.04.09.20058909v 1
WWWEE S FO7R CREZRERS, gt 5Tt g0 MER (GFIKR
SR I B B EE R R

WA

HAT< T COVID-19 BT 7T EEAE P AEXT 2 BFH MG E R L, RDHE LTI HEAE R
SR R, ASCVEE S BRI R E AT 7 R g, ¥ ﬁ%%lﬁﬁ/l\ﬁipcﬁﬁf NIRIT
AV PR A R 112

AW TR T I FIGFERE H 2020 4F 1 H 25 HE 2 A 25 H, fEEERP=U0A LT
306 5] COVID-19 HLAE & i DD BTk, e tG 2] 151 445 58 B3 D A BLAE a4 B8 2 4
RN G E T — DN NS s (fully Bayesian latent variable model),
MTANFEHR SR ERE, BmANGHAEE GERAMMERD . iR CRBE. 5=,
T IR WU, PPIR e RERAIIETE ) BRI AE (Rl BRI O L 00
[CVD]. 121t FH ZE P il 3 [COPDI AR RE ) AR dmARAiE (RIS . WO, I, I 41
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Fig. 1. Clinical landscape of four prognostic types of COVID-19 in intensive care
patients. Kaplan-Meier survival curves (left panel) showing differential survival
rates; comprehensive heatmap (right panel) delineating clinical landscape of
different types of COVID-19, with legend positioning in the left bottom panel.
Survival was analyzed with log-rank test and pair-wise comparison was adjusted

»”

by Benjamini-Hochberg method. Labels of “high” and “low” were based on data
interval instead of clinical reference values. AKI: acute kidney injury; DIC:
disseminated intravascular coagulation; ARDS: acute respiratory distress
syndrome; CVD: cardiovascular disease; Sp02: peripheral oxygen saturation; Fi02:
fraction of inspired oxygen; WBC: white blood cell; RDW: red cell distribution

width.

Abstract

The number of pertinent researches of COVID-19 has increased rapidly but they
mainly focused on the description of general information of patients with
confirmed infection. We aimed to bridge the gap between disease classification
and clinical outcome in intensive care patients, data of which are scarce and
such classification could help in individual evaluation and provide effective
triage for treatment and management. Specifically, we collected and filtered out

151 intensive care patients with complete medical records from Tongji hospital
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in Wuhan, China. We constructed a fully Bayesian latent variable model for
integrative clustering of six data categories, including demographic information,
symptoms, original comorbidities, vital signs, blood routine tests and
inflammatory marker measurements. We identified four prognostic types of COVID—
19 in intensive care patients, presenting a stepwise distribution in age,
respiratory condition and inflammatory markers, suggesting the prognostic
efficacy of these indicators. This report, to our knowledge, is the first attempt
of dealing with classification of COVID-19 in intensive care patients. We
acknowledge the limitation of ignoring the effect of treatment, but we believe
such classification is enlightening for better triage, allowing for a more
rational allocation of scarce medical resources in a resource constrained

environment.

6. COVID-19 RUMTRIFEANRKI? ARG T ERAEREIGIT 715

How does COVID-19 kill? Uncertainty is hampering doctors’ ability to choose
treatments

YR : Nature

RAGIE]: 2020-04-09

https://www.nature.com/articles/d41586-020-01056-7

ak: TH

WA

PR AT IEAE RN S % S LI 254, ARIX ES 2t 2 R A AR B B P e o 23 1 e
COVID-19 RUMARIENLKM? TREEA Sk NA R RS R MR AR EE AR, X
— AN E PR AT B2 AR AR MERA € T8 T TR IR 7 ST R B T i

e KRB R, Sl RGUEFTRIN B G R Tl AR s — e iEH, A 1
I P SEE ) G S SR TR R i o Ferp — S8y i M i S i R T, (HIX ST ik
A B Wi NARTE R 22 AL 1 RE ) o 1ZOCIR BV RERY T, GUHGRMEEE, TL-6 45, LA
SIREIT

Abstract

Doctors are reaching for drugs that dampen the immune response — but these also

undermine the body’ s own fight against the coronavirus.

7. MAFY4ETR FREEREE COVID-19 M3 ARG AMK S MLE

Plasminogen improves lung lesions and hypoxemia in patients with COVID-19

. An International Journal of Medicine

KA 2020. 4. 10

B

: https://academic.oup.com/gjmed/advance-article/doi/10.1093/gjmed/hcaa121/5818885
WEE: FFEY
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(40305 BH TR J A “ BBEHE " VRMCREIR . TEBLZ R, 1EE ROV B IR A B 52 41 4 55 1 i
3 1 A AR 1) S A T R

itk REAZBNGG T EEEGST 13 FligR T, HEZSfEHE COVID-19 £ . it CT
FAREFE A, HERCE VR IT RS I AR R A AR AL 2

GERFNLE W NIRRT, 5 I PR H B 2 R il 33 A 15 vk o508, R I B B
FEBA 5230 FBURN 25 5 ks o WL 21 6 4511 PR B AR 28 i S0V RN 2 P e i o o 2 491 1 B0 A AE
BN 1 /NG, A EMN 79-82% 5 FE W mE] 91%. 13 MEATH 8 MOLHEIE T .
T 5 ZImRHP RS, X—ZREAGEE . A, WS E) T3 I o) A i 2% A o

HIITEFR, BN ARDS B3 MK AR 22 b, (RARRFFEiER, 7E COVID-19 SR YL ],
BTUAI 1 0 2% 2 g S 76 i 0993 728 RV A I mT B8 A AT BRI T Bk — B I 9, (2
TXIGUAIE FE 51 T A RN KX — P AT I 1 AT e A

Abstract:

Background: Lungs from patients with coronavirus disease 2019 (COVID-19) have
shown typical signs of acute respiratory distress syndrome (ARDS), formation of
hyaline membrane mainly composed of fibrin, and ‘ground-glass’ opacity.

Previously, we showed plasminogen itself is a key regulator in fibrin degradation,
wound healing and infection.

Method: Thirteen clinically moderate, severe or critical COVID-19 patients were
treated with atomization inhalation of freeze—dried plasminogen. Levels of their
lung lesions, oxygen saturation and heart rates were compared before and after
treatment by CT scanning images and patient monitor.

Results and conclusions: After plasminogen inhalation, conditions of lung lesions
in 5 clinically moderate patients have quickly improved, shown as the decreased
range and density of ‘ground glass’ opacity. Improvements of oxygen saturation
were observed in 6 clinically severe patients. In the 2 patients with critical
conditions, the oxygen levels have significantly increased from 79-82% to 91%
just about 1 hour after the first inhalation. In 8 of 13 patients the heart rates
had slowed down. For the 5 clinically moderate patients, the difference is even
statistically significant

Whereas it is reported that plasminogen is dramatically increased in adults with
ARDS, this study suggests that additional plasminogen may be effective and
efficient in treating lung lesions and hypoxemia during COVID-19 infections.

Although further studies are needed, this study highlights a possible hope of

efficiently combating this rapid epidemic emergency.

8. HEEZDHLBHTHIME R KR EHREEIHINIGTT 5 SARS-CoV-2 = B HH I XU RIS
FHSR M RIBT 5T

Treatment with ACE-inhibitors is associated with less severe disease with SARS—

Covid-19 infection in a multi-site UK acute Hospital Trust

SRR: medRxiv

RATHI: 2020. 04. 07

H¥2. https://www.medrxiv.org/content/10.1101/2020.04.07.20056788v1

VE# K Bfy: Daniel M Bean, Department of Biostatistics and Health Informatics,

Institute of Psychiatry, Psychology and Neuroscience, King’ s College London,
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London, U.K
Ymik: fLUA
e

SARS-CoV-2 REGALAAR T IFIRIE H ¥ 52 4 ACE2 I Sk R AL el 2 456 it N B,
AWFRY], MU SRR R BB 55 CF T MU, e L BOHE RO 85 1R 9T) Wl RS
I 5K KRR 2 /KT, FTRES G COVID-19 JEYL RS . HfF 738 75 05 EHe 3R &
e B A 2 K2R EBE BT 205 1] COVID-19 B B - HAA B HR P4 T — B, &
FOMERL R AR IS 7 RNSET B AL 2 ICU Jp o 45 R IEoR 205 4 B FH A 53 44
BEIAR| T R BT, WHAE R B RS YR S GRf R . PRI Rt O
HC )52 u) HEAT T RBE . SRBOH S, F L SR 5K 3 e 4l 4 1) 1) VR 9T 5 B A 1) 7
PRI R RS FAR AT 9% o 352 L8 S8 7K A e g ) 571) ORO. 29 (CT 0. 10-0.75, p < 0.01) 7
SR AE 7 RN BISET B 3 1CU 1 EE R EUIC

W ZoR, AT RESE R A BB/ BRI, H 3 TR 5 AR R I L 5 TR 3R e g
I BE S 19 0 COVID-19 i F 3™ B AR P RS, DRl 0302 52 1L 5% 7k 3 T 40 il 4100 1
FUVAIT 1) 3 NTE COVID-19 J575 HH A] 4k 4245 FH X £L 245477 .

Abstract:

Background: The SARS—Cov2 virus binds to the ACE2 receptor for cell entry. It
has been suggested that ACE-inhibitors, which are commonly used in patients with
hypertension or diabetes and which raise ACE2 levels, may increase the risk of
severe COVID-19 infection. Methods: We evaluated this hypothesis in an early
cohort of 205 acute inpatients with COVID-19 at King’ s College Hospital and
Princess Royal University Hospital, London, UK with the primary endpoint being
death or transfer to a critical care unit for organ support within 7-days of
symptom onset. Findings: 53 patients out of 205 patients reached the primary
endpoint. Contrary to the hypothesis, treatment with ACE-inhibitors was
associated with a reduced risk of rapidly deteriorating severe disease. There
was a lower rate of death or transfer to a critical care unit within 7 days in
patients on an ACE-inhibitor OR 0.29 (CI 0.10-0.75, p<0.01), adjusting for age,
gender, comorbidities (hypertension, diabetes mellitus, ischaemic heart disease
and heart failure). Interpretation: Although a small sample size, we do not see
evidence for ACE-inhibitors increasing the short-term severity of COVID-19
disease and patients on treatment with ACE-inhibitors should continue these drugs
during their COVID-19 illness. A potential beneficial effect needs to be explored

as more data becomes available.

9.  AJRETTEHARENT SARS-CoV-2 Spike & H 5324k ACE2 K& &

Human monoclonal antibodies block the binding of SARS-CoV-2 spike protein to
angiotensin converting enzyme 2 receptor

SKE: medRxiv

KA E]: 2020-04-11

H¥2. https://www.medrxiv.org/content/10.1101/2020.04.06.20055475v1

JIER : Zhaohui Qian, Yaokai Chen, Lilin! Ye
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G Pf AR

FH SARS—CoV-2 FE) COVID-19 CAERERIE AT« 124 N1k, 1 JC Tl 2 v st v 1)7a
I P 259 R] FH T N IX o v PR e v R  ELRT, MRBUEE 28 = ZE B K 2 A b B R BB R
T SR T BTG A B N 2 KK T AN R , 76 medRxiv TiEIAR W3 b 3% T I foh
()R o A MBI E 11D 3 44 COVID-19 B3E R0 17 B A A H R B0 T W b B 5 B LA (mAD)
X PP mAb FRRETS 4 S 45 A SARS-CoV—2 1 Spike [ (S), BHWT SARS-CoV-2 [f) 32 1445 1)
1% (RBD) 5 A\ 28 MM K5k el 2 (hACE2) M4 &, A RCPAEDR &0 S & . LA B ANEH
TOREPURI RN, A% B AT ) COVID-19 % I Ty Ay i B A AEF .«

VEZ AT R BLFT A RESL I COVID-19 Ji A#RA T S1 A1 RBD HIgiik, HARDE ik
A LAdstPA] RBD I ACE2 524K 4 & o AR LS T 3 A S ot A PE IR0 A IS F T oA it o

I

Abstract: The severe acute respiratory syndrome coronavirus 2 (SARS—CoV-2) has
caused a global pandemic of novel corona virus disease (COVID-19). To date, no
prophylactic vaccines or approved therapeutic agents are available for preventing
and treating this highly transmittable disease. Here we report two monoclonal
antibodies (mAbs) cloned from memory B cells of patients recently recovered from
COVID-19, and both mAbs specifically bind to the spike (S) protein of SARS—CoV-
2, block the binding of receptor binding domain (RBD) of SARS—CoV-2 to human
angiotensin converting enzyme 2 (hACE2), and effectively neutralize S protein-—
pseudotyped virus infection. These human mAbs hold the promise for the prevention

and treatment of the ongoing pandemic of COVID-19.

10. 35 SARS JEHRI% 25 Y 25 FvE 7E 18 3 DA & B B B 7E 23T SARS-CoV-2 11 SARS-CoV-1 Ji &
] ACE2-Fc 44k

Potential host range of multiple SARS-like coronaviruses and an improved ACE2-
Fc variant that is potent against both SARS—CoV-2 and SARS—CoV-1

SRR: bioRxiv

RAGIFE]: 2020-04-11

BIWE#: Guocai Zhong

TEIEE AT TRIITE SR =

FEHz: https://www.biorxiv.org/content/10.1101/2020.04.10.032342v1

H1 SARS-CoV-2 Jji B¢ 5| AL HJ COVID-19 JEIHAERFREERE . TR LLYIFRMAh vl ge 5 i s,
HRIRAERELS NI, Fik, B SARS-CoV-2 Ji #5 1 F IV Bt LN HE . jeAl, T f# SARS-
CoV—-2 FIHARIE SARS W anf R B ACE2 HI[F LRSI TAERE, Al se a1
ACE2 Hp TSR e 4 i BRI E Ko A, 1EE R T — RAYIGRAMEF A= 3h ) ACE2
(FIRIVEIE A, %3 A SARS-CoV—2, SARS-CoV-1, UG EF RaTG13, LUK A ZE Ll i 43
B PEREEEAN GO RAEFEENED . Hh—yfh, G &%, 4, %, 1%,
A, M, AT AT RE AR IV E R G NI (1 1E 32 Rl e ST, 3BT BAEDy COVID-
19 B sEga iy, (¥ KB, % Spike AR MIHELH Tg Fe fl& 8 A (RBD-Fe)
AT ACE2 (ACE2-Fe) AJ LA R BHIBT SARS-CoV—-2 I SARS-CoV—1 HIfZ N . i H., %4 D30E
RAZ R 7E ACE2 [ 740 ‘SHEEM AN 615 S hkIEAL K A BT ACE2-Fc A2 {ARH 1E P 25
RANBICRI T HoAth ACE2-Fe A8k, A %d%K W, RBD-Fe Ml ACE2-Fc nJ FHF¥Ay7 FITH
875t SARS—CoV—2 A K HAth 7o 25 AR AR SR e adt BRI ALAT 5



https://www.biorxiv.org/content/10.1101/2020.04.10.032342v1

B R S5 S R

Abstract: The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a
currently uncontrolled pandemic and the etiological agent of coronavirus disease
2019 (COVID-19). It is important to study the host range of SARS-CoV-2 because
some domestic species might harbor the virus and transmit it back to humans. In
addition, insight into the ability of SARS-CoV-2 and SARS-like viruses to utilize
animal orthologs of the SARS-CoV-2 receptor ACE2 might provide structural insight
into improving ACE2-based viral entry inhibitors. Here we show that ACE2
orthologs of a wide range of domestic and wild animals support entry of SARS—
CoV-2, as well as that of SARS-CoV-1, bat coronavirus RaTGl3, and a coronavirus
isolated from pangolins. Some of these species, including camels, cattle, horses,
goats, sheep, pigs, cats, and rabbits may serve as potential intermediate hosts
for new human transmission, and rabbits in particular may serve as a useful
experimental model of COVID-19. We show that SARS-CoV-2 and SARS-CoV-1 entry
could be potently blocked by recombinant IgG Fc—fusion proteins of viral spike
protein receptor-binding domains (RBD-Fc) and soluble ACE2 (ACE2-Fc). Moreover,
an ACE2-Fc variant, which carries a D30E mutation and has ACE2 truncated at its
residue 740 but not 615, outperforms all the other ACE2-Fc variants on blocking
entry of both viruses. Our data suggest that RBD-Fc and ACE2-Fc could be used to
treat and prevent infection of SARS—-CoV-2 and any new viral variants that emerge

over the course of the pandemic.
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Fig. 2 | A wide range of ACE2 orthologs support binding to RBD proteins of four
SARS-like coronaviruses. (a), 293T cells transfected with ACE2 genes of the
indicated species were stained with RBD-mouse IgG2 Fc fusion proteins of SARS—
CoV-2 WHUO1, Pangolin—CoV, Bat—CoV RaTG13, and SARS-CoV-1 BJO1. The cells were
then stained with Alexa 488 goat anti—mouse IgG secondary antibody and RBD-ACE2

binding was detected using flow cytometry. #, based on ACE2 protein sequence
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alignment shown in the Extended Data Figure 1, around 20 residues (246- 268) of
donkey ACE2 are missing in the sequence used in this study (NCBI Reference
Sequence: XM 014857647.1). (b), Percentages of cells positive for RBD binding in
panel a are presented as a heatmap according to the indicated color code. (c),
Expression levels of the indicated ACE2 genes were detected using Western Blot.

Data shown are representative of two independent experiments with similar results.
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Fig. 4 | Recombinant RBD-Fc and ACE2-Fc variants efficiently block entry of SARS-
CoV-2 and SARS—Cov-1. (a), Diagrams of RBD-Fc and ACE2-Fc fusion proteins used
in the following studies. ACE2-expressing 293T cells were infected with SARS-—
CoV-2 spike—pseudotyped retrovirus in the presence of purified recombinant RBD-—
Fc (b) and ACE2-Fc (c) fusion proteins at the indicated concentrations. Viral
entry was measured by the luciferase reporter at 48 hours post infection. Note
that all the 740-version variants showed significantly better potency than the
615-version variants (two—tailed two—sample t-test, p<0.001). d-e, Experiments
similar to that of panels b and ¢, except that the indicated RBD-Fc (d) and ACE2-
Fc (e) variants were tested against SARSCoV-1 pseudovirus. (f), The ACE2 residue
D30 forms a salt bridge with the SARS-CoV-2 RBD residue K417 (PDB code 6MO0J).
Data shown are representative of three experiments independently performed by
three different people with similar results, and data points represent mean =
s.d. of four biological replicates
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Currently available intravenous immunoglobulin (Gamunex©C and Flebogamma® DIF)

contains antibodies reacting against SARS-CoV-2 antigens
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Abstract

Background: There is a critical need for effective therapies that are immediately
available to control the spread of COVID-19 disease. In this study, we assessed
currently marketed intravenous immunoglobulin (IVIG) products for antibodies
against human common coronaviruses that may cross—react with the SARS-CoV-2 virus.
Methods: Gamunex©-C and Flebogamma® DIF (Grifols) IVIG were tested against
several betacoronaviruses antigens using ELISA techniques: HCoV (undetermined
antigen), HCoV-HKUl (N protein), SARS—-CoV (culture lysate), MERS-CoV (N protein;
S1 protein/RBD; S protein), and SARS-CoV-2 (S1 protein).

Results: Both IVIG products showed consistent reactivity to components of the
tested viruses. Positive cross-reactivity was seen in SARS-CoV, MERS-CoV, and
SARS-CoV-2. For SARS-CoV-2, positive reactivity was observed at IVIG
concentrations ranging from 100 1 g/mL with Gamunex-C to 1 mg/mL with Flebogamma
5% DIF.

Conclusion: Gamunex—C and Flebogamma DIF IVIG contain antibodies reacting against
SARS-CoV-2 antigens. These preparations may be useful for immediate treatment of
COVID-19 disease.
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Confronting the COVID-19 Pandemic with Systems Biology
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Background: The magnitude and severity of the COVID-19 pandemic cannot be
overstated. Although the mortality rate is less than SARS and MERS, the global
outbreak has already resulted in orders of magnitude more deaths. In order to
tackle the complexities of this disease, a Systems Biology approach can provide
insights into the biology of the virus and mechanisms of disease.

Methods: Using a Systems Biology approach, we have integrated genomic,
transcriptomic, proteomic, and molecular evolution data layers to understand its
impact on host cells. We overlay these analyses with high-resolution structural
models and atomistic molecular dynamics simulations conducted on the Summit
supercomputer at the Oak Ridge National Laboratory.

Findings: Transcriptomic and proteomic data indicate little to no expression of
ACE2 in lung tissue. Molecular modeling simulations support ACEZ2 as the receptor
for SARS-CoV-2, but ACE may also act as a receptor for the virus and may be
important for entry of SARS-CoV-1. Gene expression data from bronchoalveolar
lavage samples from COVID-19 patients identify upregulation of renin, angiotensin,
and the angiotensin 1-7 receptor MAS as well as a cellular landscape consistent
with large—scale dissolution of lung parenchyma tissues, likely comprised of all
lung epithelial cell types as well as lymphatic endothelial cells, but an absence
of cells, such as macrophages, normally essential for host defense
Interpretation: Our analyses indicate that the commonly accepted view that SARS-
CoV-2 enters host cells via ACE2 expressed in the lung is unlikely because ACE2
is undetectable there. Instead, given the greater target space of ACE2-positive
nasal, oral, and gastrointestinal tissues, a more likely scenario suggests

initial infection in those tissues is followed by a secondary infection via
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migration through the Ilymphatic system and bloodstream to the lung
microvasculature. The elimination of macrophages and complete lack of activated
cytokine signature in COVID-19 lung samples suggest that a major component of
SARS-CoV-2’ s virulence is 1its net effect of causing a functional immune
deficiency syndrome. Our structural analysis of the SARS—CoV-2 proteome suggests
involvement of the highly conserved nspb protein as part of a major mechanism
that suppresses the nuclear factor transcription factor kappa B (NF-x B) pathway,

eliminating the host cell’ s interferon—based antiviral response
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CoV-2 Pathogenesis
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Figure 1: Integrative multi-omics analysis identified Calu-3-specific human—
SARSCoV-2 Interactome (CSI). a Human interactomes (HI-11-14, BioPlex , QUBIC,

CoFrac, and STRING) connections and 373 SARS-CoV-2 Interacting Proteins (SIPs)

were used to extract the “SARS—CoV2::Human PPI” (12,852 Nodes and 84, 100 Edges)

including all possible interactions. b Weighted gene co—expression network (WGCNA)
construction of SARS and MERS Infected Calu-3 cells gene expressions profiles
from NCBI GEO datasets. The merged co—expression network has 22,445 Nodes and
10, 649, 854 Edges. c¢ Calu—3—-specific

human-SARS—CoV—-2 Interactome (CSI) with 4, 123 Nodes and 14, 650 Edges (Red: 214
SIPs, Green: 1lst Neighbor of SARS-CoV-2 Interacting Proteins (SIPs), Yellow:

other proteins). d Degree of CSI nodes displays power law (r 2 =0.91) distribution
and follow scale free property.

g Significant SARS-CoV-2 viral protein::28 CSPs interaction
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Fig.3.¢g
Network representation of significant SARS-CoV-2 viral protein interaction with
28 CSPs (Nodes: Red= viral proteins, Blue= CSPs significantly targeted by viral
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protein, grey= CSPs with insignificant viral protein interaction; edge width=

MIST score, edge color= AvgSpec).

Abstract

Abstract COVID-19 (Coronavirus disease 2019) is a respiratory illness caused by
severe acute respiratory syndrome coronavirus 2 (SARS—-CoV-2). While the
pathophysiology of this deadly virus is complex and largely unknown, we employ
a network biology—fueled approach and integrated multiomics data pertaining to
lung epithelial cells—specific coexpression network and human interactome to
generate Calu-3-specific  human—SARSCoV-2 Interactome (CSI). Topological
clustering and pathway enrichment analysis show that SARS-CoV-2 target central
nodes of host-viral network that participate in core functional pathways. Network
centrality analyses discover 28 high-value SARS-CoV-2 targets, which are possibly
involved in viral entry, proliferation and survival to establish infection and
facilitate disease progression. Our probabilistic modeling framework elucidates
critical regulatory circuitry and molecular events pertinent to COVID-19,
particularly the host modifying responses and cytokine storm. Overall, our
network centric analyses reveal novel molecular components, uncover structural
and functional modules, and provide molecular insights into SARS—CoV-2

pathogenicity.



