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18th Century Great Plagues 600K
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 Disease: coronavirus disease (COVID-19) From WHO
* Virus: severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)

spike glycoprotein (S) membrane protein (M)

genomic RNA

envelope small membrane protein (E) hemagglutinin-esterase (HE)
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Human Coronavirus Types

There are more than 200 types of coronaviruses.
7 affect humans: 4 endemic (NL63, 229E, OC43 and HKU1) causing 15-30% of common cold, 2 (SARA and MERS)

epidemic, and 1 pandemic (COVID-19)

NL63, 229E,
0C43 and HKU1

Sars and Mers

HIGH SEVERITY

.:| South China Morning Post
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Therapeutic targets for SARS-CoV-2
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The mortality rate of COVID-19

The mortality rate: influenza (0.1%), orvn for every

SARS (9.6 %) and MERS (34.4 %), 50 people infected
COVID-19 (1-4% ??)

Sars Mers

Flu vs COVID-19 death rate, by age for every for every

50 people infected 50 people infected
Flu COVID-19

5%
Critically ill
TOTAL CASES

Cases that develop
a severe infection




FLATTENING THE CURVE FOR COVID-19
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Flattening matters
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Age-specific crude case-fatality (deaths/all cases) in Germany (TESSy data up to 24 March 2020), Italy (country
report with data up to 19 March 2020) and Spain (country report with data up to 22 March 2020)
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e Neutralizing COVID-19 vaccines- all things considered

antibody
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Serology-based tests for COVID-19

Expertise Needed

Rapid diagnostic
test (RDT)

10-30 minutes

The presence

or absence
(qualitative) of
antibodies against
the virus present
in patient serum.

The amount of
antibodies in the
patient serum,
or whether these
antibodies are
able to inhibit
virus growth

Point-of-care
testing, usually
handheld,
minimal training
needed

The presence

L
. or absence Whether the ab space
Enzyme-linked . o generally
. (quantitative) of antibodies are )
immunosorbent 2-5 hours . . . L required; some

antibodies against | able to inhibit . .
assay (ELISA) . . technical training

the virus present | virus growth .

. . required

in patient serum

The presence of

active antibodies | May miss Lab space

in patient serum antibodies that required, at least
Neutralization that are able are specific for BSL-3

3-5 days

assay

to inhibit virus

viral proteins not

if using live SARS-

growth ex vivo, in | involved in CoV-2; extensive
a cell culture replication training needed
system
Center for
By JOr NS HIOPKINS | Bt ecurity

of PUBLIC HEALTH
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Phylogenetic network analysis of SARS-CoV-2 genomes
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What we have learned from New York state

New York State Governor Cuomo said that preliminary findings from
an antibody study conducted on 3,000 people at grocery stores
across New York State found a 13.9% had coronavirus antibodies,
suggesting a 13.9% actual infection rate statewide (21.2% in New
York City), which translates to an estimate of about 2,700,000 actual
cases in New York State (10 times more than the about 270,000
cases that have been detected and reported officially). Governor
Cuomo acknowledged that the official count reported by New York
State (which still is not including probable deaths as recommended
by the new CDC guidelines) of about 15,500 deaths is "not accurate"
as it doesn't account for stay at home deaths. Based on
Worldometer's count (which includes probable deaths reported by
New York City) of about 21,000 deaths and the 2,700,000 case
estimate from the new antibody study, the actual case fatality rate in
New York State could be at around 0.78%.
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From: Information Technology—Based Tracing Strategy in Response to COVID-19 in South Korea—Privacy Controversies

JAMA. Published online April 23, 2020. doi:10.1001/jama.2020.6602 @ JAMA Network®
L Health i
L
,‘f § Mobile phone Immigration Police Credit card Public transit Government age:ntCiégsaL:]rjnce
<Df 8 carriers services companies companies agencies hospitals
(5]

l

Location data

l

Immigration
records

Closed-circuit
television
footage

Credit, debit,
and prepaid card
transactions

L l

Personal
identification
information

l

Prescription

Transit pass

and medical
records

records

DATA
CATEGORIES

...................................

[ Police

..........
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¢ Clear legal mandate for disclosure

» National Health Insurance
Service’s IT System

* Health Insurance Review and
Assessment Service's IT System

DATA COLLECTION
AND DISTRIBUTION

* Health care professionals
* Health care associations

* Health insurance agencies

* Central government agencies

[- Municipal governments ]

Public disclosure
* Local governments

J

Coronavirus Disease 2019 Contact Tracing in Korea: Sources, Categories, Collection, and Distribution of DatalT indicates information

technology.
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GDP Growth Projection

%, year on year, 2019 and 2020
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KPMG Insight
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COVID-19’s burden of success

* Similarities between SARS-CoV-1 and SARS-CoV-2, including
high genetic relatedness

* Using symptom-based case detection (fever, cough, and
shortness of breath) and subsequent testing to guide
isolation and quarantine.

e Conventional views on developing herb immunity

Challenges

1. Pre-symptomatic and/or asymptomatic transmission
2. Antibody-mediated immune/infection enhancement
3. Reinfection

4. Duration of immunity

24



SIX DOMAINS OF
PREPAREDNESS

The Public Health Emergency Preparedness
Program works to advance six main areas of
preparedness so state and local public health
systems are better prepared for emergencies
that impact the public’s health.

e
o
.*;z.

Community Resilience:
Preparing for and recovering from
emergencies

Incident management:
Coordinating an effective response

d

Information Management:
Making sure people have information
to take action

Countermeasures and Mitigation:
Getting medicines and supplies
where they are needed

Surge Management:
Expanding medical services to han-
dle large events

Biosurveillance:
Investigating and identifying health
threats

EH
) [ o

www.cdc.gov/cpr/readiness

Recovery

BIR

Inequity & inequality
Adaptation of new
norm/system
Security & privacy

Surveillance
EAR

Tracing and tracking
Big Data + Al

New parameters
/paradigm

q
290

Community
well-being

man ) RESpPQNSE

|
]
1

New Dx, Tx, and Px
Quarantine &
monitoring
Spread/sharing of
fact/info




Global Network Resiliency Platform

Best practices to improve COVID-19 responses

* Al-Robotics [Ias vg
vs COVID-19 w ,9 o

SHARING SOLUTIONS - INITIATIVES - IDEAS
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A.l. to detect the spread of an epidemic Charting viral territories with interactive maps

R RARRRRAAA
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Radiologist

Dr. Bertalan Meskd & Dr. Pranavsingh Dhunnoo. Digital health and the fight against COVID-19 pandemic- The medical futurist handbool




Remote healthcare and chats with chatbots Digital health for mental health

HEALTH
CHATBOT

Your resting
heartrate is a
bit higher than
usual.

Thank you,
Health Chatbot,
| do feel
stressed.

Let's gt down

Wearables to the rescue Robots in the frontline

Dr. Bertalan Meskd & Dr. Pranavsingh Dhunnoo. Digital health and the fight against COVID-19 pandemic- The medical futurist handbook
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@ COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns Hopkins University (JHU)
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SARS EPIDEMIC, 2002-2003
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Coronavirus

Spike glycoprotein

Hemagglutinin-acetylesterase

4 > . . Membrane
% 7 gheoprotein

Small envelope
ghcoprotein

phosphoprotein

https://www.bbc.com/zhongwen/trad/science-52300930



https://www.bbc.com/zhongwen/trad/science-52300930

Coronavirus Family

Porcine epidemic diarrhea virus

Human coronavirus 229E

Rat coronavirus

Murine hepatitis virus | 1m0

Transmissible gastroenteritis virus

TGEV

]

100

Canine coronavirus

Feline coronavirus

Avian infectious bronchitis virus

Turkey coronavirus

SARS CoV

Bovine coronavirus

Human coronavirus OC43

oy

unt

Ksiazek T. G. et al. N Engl J Med 2003; 348:1953-1966
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'} @ Potential inhibitors
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COVID-19 TEST Antigen-based Antibody-based

immunoassy immunoassay

Analyte Antigen Antibody

. From a few days From 7-28 days
Detectable period after onset of symptoms after onset of symyp;turns
Sensitivity 50-70% (expected)* More than 95%
Specificity 50-70%* Not clear*
Detection of _ Depending on At the later stage of
asymptomatic infection the amount of viral antigen infection
Status of use Only some regions Only some regions

*Based on conventional antigen-based immunoassay and affected by seasonal coronaviruses
Reference: Oral presentation from online forum of KOFST({The Korean Federation of Science and Technology Societies)

Real-time PCR

Gene

All of stages

More than 95%

More than 95%

From the early stage of
infection

All of countries
(recommended by WHO & CDC )



FATALITY RATE

For every 50 people that were infected,
MERS killed 17 people

PR R AARRA RRDAD

SARS k@illed five people
(i

and the new coronavirus killed one

ﬁ

https://www.weforum.org/agenda/2020/02/comparing-outbreaks-coronavirus-mers-sars-health-epidemic



https://www.weforum.org/agenda/2020/02/comparing-outbreaks-coronavirus-mers-sars-health-epidemic

VELOCITY OF THE VIRUS

For the first 1,000 people to be infected,
MERS took 903 days or 2.5 years

SARS took 130 days

and the new coronavirus took 48 days

https://www.weforum.org/agenda/2020/02/comparing-outbreaks-coronavirus-mers-sars-health-epidemic



https://www.weforum.org/agenda/2020/02/comparing-outbreaks-coronavirus-mers-sars-health-epidemic

How seasonal flu and Covid-19 compare

FLU COVID-19
Bottom of the range
RO number
Estimate of how many people
will be infected by an average
individual with the disease
1.3 2-25
Incubation time [ | B
The time from exposure to
first symptoms
1-4 1-14
Hospitalization rate
Average percentage for
total cases 2%
19%
Case fatality rate
Percentage of reported 1% or less 1-3.4%

deaths among total cases

Sources: CDC, WHO, NCBI lgx



COVID-19 symptoms compared to common conditions

SYMPTOM

Fever

Dry cough
Shortness of breath
Headaches

Aches and pains

Sore throat

COVID-19

Common

Common

Common
Sometimes
Sometimes

Sometimes

COMMON
COLD

Rare
Mild
No
Rare
Common

Common

FLU

Common
Common
No
Common
Common

Common

ALLERGIES

Sometimes
Sometimes
Common
Sometimes
No

No



Find a 21st-century solution
to a 21st-century problem. , ,




Intelligence Technology Applications

Detection

02 Quarantine
()3 Treatment

Health Information



§} M Detection

'l
-
i : - 4 A
o : 1 . ‘
- ¢ ' \'-
(9 P : J
gl R ,

pu .







Physical and Engineering Sciences in Medicine
https2/doi.org/10.1007/513246-020-00865-4
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Check lor
updatas

Covid-19: automatic detection from X-ray images utilizing transfer
learning with convolutional neural networks

Confusion matrix of 2 best CNNs

Model Predicted labels Actual labels
loannis D. Apostolopoulos! - Tzani A. Mpesiana® f:'t;ml Covid-  Actual pnen-  Actual normal
monia
Received: 25 March 2020 / Accepted: 30 March 2020 MobileNet v2 1] Predicied Covid-19 = 8 .
© Australasian College of Physical Scientists and Engineers in Medicine 2020 Predicted pneumonia - 493 27
Predicted normal a | G
VGGI9[10] Predicted Covid-19 222 8 7
Network Accuracy Accuracy Sensitivity (%) Specificity (%) Predicted preumonia 3 460 26
2-class (%) 3class (%) Predicted normal 13 36 067
Y619 [10] 8. 75 93 48 92.85 08.75
MobileNet v2 [11] o7 .40 92 85 9010 o709 __ -
Inception [ 12] 86,13 092 85 12.94 09 T0# CNN TP EP TN EN
Xception [13 83.57 02 85 008 PLLURL! b ,
ption [13] VGG19 208 15 1189 16
Inception ResNet v2 [12] 84,38 0285 0l 0o g3
MobileMNet v2 222 35 1169 2

Bold values represent the optimal observed values



Diagnosing COVID-19 Pneumonia from X-Ray and
CT Images using Deep Leamning and Transfer
Learning Algorithms

Halgurd 5. Maghdid. Aras T. Asaad. Kavhan Zrar Ghafoor. Al1 Safaa Sadig. Muhammad Khurram Khan

Kaggle Radiopedia and GitHub

MiniBatchSize =10  NumEpochs =20 LearnRate =3e-4 Shuffle (every epoch)

i

0 X-ray Images

lma es l l l l o |
' , X - ( \ o
- ltel; I\-Iu-m-ber é@ ‘ \ e " ’q " r

Negative
BSTI

: ‘ or
*  Croppin; // . o e
= Y |- 0063
Batch ositive

* Resizing
‘., (224%224%*3)
\_ Input Convolution 2D / Norm | | ReLU Q‘"y CO““““} kSoftMax )\ Output

\ P o
361 CT Images
X-ray Images  CT Scan Images

Preprocessin,
CT Scan Images g o

8@

(5*5)

‘, Fig. 5. CT scan and X-ray images from different sources.

Preprocessing

( Cropping and Resizing) - N
6“« Features  Learned Spuh ( G""r,.:f:z;’ ::.I;::u:‘::h Train & Validation \ / Giving Network Accuracy \ o .
Features » - ” Dataset Train Options N Method Image tvpe Sensitivity Specificity Acc
G MiniBatchSize=10 Test Dataset e
—_— NumEpochs=20 K-ra 100 88 04
o 7 + . l e—— c U Negative Our CNN :
| &l Shuffle every-epoch Cg
4. l ValidationFrequency=3 Trained Network i > or CT 90 100 94 1
356 CT Images a
Early Layers casw # i X-I'RY 100 96 28
Last Layers Two Classes Learning will M ‘!’770.)1(’;'2;); Ilnl:it:?/c Positive A.I'BXNE-[
1000 Objects with 1 Million be faster Feabs i 2
P 2 classes CT 72 100 32
KLoad AlexNet Model u{cplace the last Layerj K Train Network / \ Prediction j \_ Output




MEDCHEX

An e-Alert system for automatically
detecting pneumonia from chest x-rays.

They created a Unet++ based machine
learning model to automatically detect
the presence of pneumonia using the
labelled dataset.

The system has already been tested with
and adopted by doctors at the National
Cheng Kung University Hospital. It has
reduced testing time, and has increased
efficiency.

The system achieved 92% accuracy to
detect pneumonia based on 1400 images

Auto
Segmentation

Automatic detection of pneumonia
and labeling of the corresponding
area in the diseased lung are
accomplished with a deep
learning approach.




Chest X-Ray Al Assessment

Click "Choose File" and select 2 Chest X-Ray image on your local file system or drag and drop a Chest X-Ray imag

D

Filename:0e91afec-c246-450b-9f10-

e07a75ae0086.dcm

Atelectasis: 16.46%
Consolidation: 51.45%
Infiltration: 67.86%
Pneumothorax: 52.74%
Edema: 50.33%
Emphysema: 50.70%

Pleural thickening: 51.85%

Cardiomegaly: 12.62%

Nodule: 55.53%

Mass: 50.49%

Hernia: 21.77%
Tentative Assessment

Lungs: Pneumonia is suspected.
Presence of lung fibrosis.

Pleura: Pleural effusion is suspected.

ﬁ F% HH j(% %Z 'ﬁi%% l:'] /t,\ Heart: Heart size is within normal limit.



Alibaba’s Al

Its new Al system can detect coron
patients’ chests with 96% accur
pneumonia cases.

The system was trained on images and data from 5,000 confirmed
coronavirus cases.

Their new algorithm cuts down the whole process of recognition
to a record 20 seconds.

At least 100 healthcare facilities in the provinces of Hubei,
Guangdong, and Anhui are are currently employing Alibaba’s Al.



inferVISION

|dentify radiologic findings of COVID-19 in suspected patients.
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Baidu's PaddlePaddle + PaddleSeg

PSR
TSR ST (RS W)

= |
sn 0
£ 1

o
[ LAy dnt ¥ rme
303115000 S00%
N 200r%,
303115000 2.28%

detection accuracy of 92%
recall rate of 97% on test data sets
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Radiologic Findings in SARS-CoV-2

Variable

Radiologic findings
Abnormalities on chest radiograph — no./total no. (%)
Ground-glass opacity
Local patchy shadowing
Bilateral patchy shadowing
Interstitial abnormalities
Abnormalities on chest CT — no./total no. (%)
Ground-glass opacity
Local patchy shadowing
Bilateral patchy shadowing

Interstitial abnormalities

All Patients
(N=1099)

162/274 (59.1)
55/274 (20.1)
77/274 (28.1)
100/274 (36.5)
12/274 (4.4)
840/975 (86.2)
550/975 (56.4)
409/975 (41.9)
505/975 (51.8)
143/975 (14.7)

Disease Severity

MNonsevere
(N=926)

116/214 (54.2)
37/214 (17.3)
56/214 (26.2)
65/214 (30.4)
7/214 (3.3)
682/308 (84.4)
449/808 (55.6)
317/808 (39.2)
368/308 (45.5)
99/808 (12.3)

N Engl J Med

Severe
(N=173)

46/60 (76.7)
18/60 (30.0)
21/60 (35.0)
35/60 (58.3)

5/60 (8.3)

158/167 (94.6)

101/167 (60.5)
92/167 (55.1)

137/167 (82.0)
44167 (26.3)

Presence of Composite Primary End Point

Yes
(N=67)

30/39 (76.9)
9/39 (23.1)
13/39 (33.3)
27/39 (69.2)
6/39 (15.4)
50/57 (87.7)
30/57 (52.6)
22/57 (38.6)
40/57 (70.2)
15/57 (26.3)

Mo
(N=1032)

132/235 (56.2)
46235 (19.6)
64235 (27.2)
73/235 (31.1)
6/235 (2.6)
790/918 (86.1)
520/918 (56.6)
387/918 (42.2)
465/918 (50.7)
128/918 (13.9)

. 2020 Feb 28. doi: 10.1056/NEJM0a2002032.


https://www.ncbi.nlm.nih.gov/pubmed/32109013

Baidu's Al temperature sensor system Baidu's Al —
3 "} '. " ]
oL Wearing Mask or Not

The model reached a classification

accuracy of 97.27% with a robust
performance in long-tail scenarios,
such as oronasal mask or side face.

time from 55 minutes to 27
seconds.

It can examine up to
200 people in 1 minute
without disrupting
passenger flow.

Baidu’s Al LinearFold

Cutting down the time for drug discovery.

LinearFold to reduce 2019-nCoV prediction

time from 55 minutes to 27 seconds. . -. i _ . .-
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SenseTime Facial Recognition

company specializing in real-time surveillance Contactless identification of the infected with their
Chi ants to use Al red surveillance to help ‘manage society’ temperatu re detectlon Softwa =N

The world’'s most valuable Al startup is a Chinese
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Machine Learning for Social Media Monitoring

John Brownstein of Harvard Medical School try to capture the real-time analytics of
the outbreak.

The program is looking for social media
posts that mention specific symptomes, like
respiratory problems and fever, from a
geographic area where doctors have
reported potential cases.

NLP is used to parse the text posted on
social media.

\—‘M



Predict Flu Using Google Trends

nature Vol 457[19 February 2009|doi:10.1038/nature07634

LETTERS

Detecting influenza epidemics using search engine
query data

Jeremy Ginsberg', Matthew H. Mohebbi', Rajan S. Patel’, Lynnette Brammer?, Mark S. Smolinski' & Larry Brilliant'

® Google Flu Trends

Bl | | 0:37 10:43 e y =g




iy o _ BlutDot Surveillance

Where would be the next?

p

BlueDot
gathers disease data from
ad online sources, and then using
~ airline flight information to make predictions

about where infectious diseases

B3 /:-
;’ may appear next.
 —

‘ W‘]




FACESPACE

It is a deep learning enabled Apple
Watch app that helps people touch
their face less often.

1:20

Interval: 4 Time(s)
Total: 4 Time(s)

Stop

Touching: false

2020-03-26 22:51:58.635358-0700 FaceTouch WatchKit Extension[280:9614]
Touching: false

2020-03-26 22:51:58.655024-0700 FaceTouch WatchKit Extension[280:9614]
Touching: false

2020-03-26 22:51:58.675493-8700 FaceTouch WatchKit Extension[280:9614]
Touching: false

2020-03-26 22:51:58.694482-0700 FaceTouch WatchKit Extension[280:9614]
Touching: false

L

FaceSpace Dashboard

Month Week D

ay
123 55 23

Week Summary

Wash Your Hands

You touched your face most between
9:00am and 10:00am. What were you
doing at that time? Wash your hands
frequently to avoid illness




/4 Quarantine |

://ai.intel.com/health-and-life-sciences/



New MIT machine learning model
shows relaxing quarantine rules will
spike COVID-19 cases

Darrell Etherington @etherington / 10:03 pm CST * April 16, 2020

Quantifying the effect of quarantine control
in Covid-19 infectious spread using machine
learning

Raj Dandekar' and George Barbastathis?*{
'De partment of Civil and Environmental Engineering, Massachusetts Institute of
Cambridge, MA 02139, USA

“Department of Mechanical Engineering, Massachusetts Institute of Te

MA 02139, USA
;Sm:..qm:v—.‘»lll Alliance for Research and Technology (SMART) Centre

Input

Densely connected
(I connections not shoun)

(Al

® Wuhan training
@ ltaly training
@ Korea training
® US training

100 200 300
Number of iterations

Figure 11: (a) Neural network architecture used: 2 layers with 10 units in the hidden layer. (b)
for all regions considered.

Training loss, L

@ Data: Infected
=~ US current model
= JS: No quarantine model
- \Wuhan model|
- |taly model
- Korea model

1 April 9 April

17 April' 20

0.50

USA model
Wuhan model
Italy model
Korea model

1 April' 20 9 April 20

17 April' 20
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Oxitoneearable Vitals Monitor

\W Tracking at-home health, and to
predict COVID-19 problems
before they escalate.




5V| D_CO 5vid.co provides at-home Covid-19 screenings via web application. We use CV, video-chat, and a
———  symptom scoring system to assess Covid-19 risk and escalate critical patients to local health volunteers.

Smartphone-based Remote Photoplethysmography

Based on: hitps://www.iiitd.edu.in/n vp-content/uploads/2017/11/06959086.pdf

e The idea is to measure blood oxygen saturation and heart rate using a short video of
your fingertip, with a shining light behind it. A sketch is shown below:

» > — >
LG SOURCE
faas
MNP e

How does it work?

e Oxygen in blood cells can be calculated by the amount of infrared light absorbed by the
blood cells. Fortunately, most smartphone cameras capture this infrared light and
represent it in the blue color channel. Blood also absorbs red light, so by measuring the
variations in the color intensity in the red and blue (for infrared) channels, we can
estimate the levels of oxygen in blood. Specifically, the formula is the following:

" orfwr
SPO" Suh,‘pb

Where u is the mean, o is the standard deviation; and b and r represent blue and red color
channels, respectively.
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StayHomeHeros

The platform is built based on a strong and fast
blockchain infrastructure.

The app has been tested with more than 160,000
users in 131 countries.

+1TIIM ~ US$0.015

Users submit a Proof of Stay ( photo of staying
home) each day so we can reward the user with our
TriipMiles token.

+ Use TIIM to pay

Users can use these TriipMiles token to pay for
accommodations, tours, and experiences in 229
countries later.




—— UVD Robots iy

Disinfect patient rooms with
zero human interference!

1 A B



Drones To The Rescue 3

Pudu Technology and MicroMultiCopter
are deploying drones to transport medical
supplies for 40 hospitals and conduct
thermal imaging.

%

ATENBEANTE
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Autonomous vehlcles carr out non- contact tasks
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DeepMind (AlphaFold System)

releasing structure predictions of several proteins
that can promote research into the ongoing
research around COVID-19

An animation of the gradient descent method
predicting a structure for CASP13 target T1008
4




INSILICO MEDICINE

TO SUPPORT
THE DRUG DISCOVERY EFFORTS

AGAINST \
CORONAVIRUS 2019-nCoV

Using generative adversarial networks GANs Potential 2019-nCoV 3C-like protease inhibitors designed using generative deep

to filter the molecule designs. RmING Apprachas

Insilico Medicine selected up to 100 Alex Zhavoronkov, Vladimir Aladinskiy, Alexander Zhebrak, Bogdan Zagribelnyy, Victor

molecules to be synthesised and tested. Terentiev, Dmitry S. Bezrukov, Daniil Polykovskiy, Rim Shayakhmetov, Andrey Filimonov,
Philipp Orekhov, Yilin Yan, Olga Popova, Quentin Vanhaelen, Alex Aliper, Yan Ivanenkov

Insilico Medicine Hong Kong Ltd, Pak Shek Kok, New Territories, Hong Kong



Computational Accelerated Reverse Vaccinolo

Using Covid-19 strains, develop a model to predict COVID-19 mutation process.
Using the predicted strains, narrow down the reverse vaccination problem space by predicting
PPI (protein-protein interaction) and thereby shorten the vaccine development process.
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COVID-19 Daily Symptom Tracker for all

File v  View v

© Refresh

Average of Severity by Entry Date

March 2020
5un Mon Tue Wed Thu

Average Severity of all Symptoms

225

229

DY -

i

S

Symptom

‘ Resotto default () Comments [] Bookmarks v oG Viewrelated Yy Favorite [} Subscribe

Runny/stuffy nose [
Muscle/body ache | co
Diarrhea | : o
Sore throat |GGG 100
Cough IR :
Headache [ 1.00
Feeling ired
Nausea or vomiting (G 1.00
Fever [ 1.00
chits R :
Abdominal pain NG 200
Anosmia [ 1.00

0 1 2 3 4 5

Averaae of Severitv

TRACKING SYMPTOMS

On 7 April, around 60% of app users who
tested positive for COVID-19 and reported
symptoms had lost their sense of smell.

== Anosmia (loss of smell) Cough Fatigue
= Diarrhoea == Shortness of breath = Fever

Number of people
reporting each

\ combination of

\ symptoms
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o Plus #zostanwdo.. = ©14:21

my test app

Hello, | am a Virtual Assistant of
WHO providing answers to most
common questions concerning
the coronavirus. What would You
like to know?

¥ 48% W

o' Plus #zostanwdo... & ® 14:21

my test app

may have aches and pains, nasal
congestion, runny nose, sore
throat or diarrhea. These
symptoms are usually mild and
begin gradually. Some people
become infected but don’t
develop any symptoms and don't
feel unwell. Most people (about
80%) recover from the disease
without needing special
treatment. Around 1 out of every
6 people who gets COVID-19
becomes seriously ill and
develops difficulty breathing.
Older people, and those with
underlying medical problems like
high blood pressure, heart
problems or diabetes, are more
likely to develop serious...

FAQ Hospitals Statistics

O

7 48% @ )

Voice & Text Al Virtual Assistant- Coronavirus Info

o Plus #zostanwdo... & ® 14:21

my test app

7 48% @ )

what is the situation for today

Situation in numbers total new
cases in last 24 hours Globally
509 164 confirmed cases, 23
335 deaths. To find our more
click the link below or ask me
another question.

FAQ Hospitals Symptoms




BACTY BOT Connect volunteer health Professionals and possible COVID19 patients through Whatsapp &

Messenger
gz waly BRNITu .
<
Bacty @ @® 1
+1 415-523-8886

< ] [
Mowvil -
+1 415-523-8886 “ .
Enviar men ) (41
Liamar 1 3

Historial
¢ <

'8 TOoU d

set! The sandbox can now send/
receive messages from whatsapp:

‘ . Reply stop to leave the
sandbox any time

Heeelp

Welcome, I'm Bacty @ (" * the

Anti-COVID bot and my goal is to support
you during this global emergency. How
do you feel today?

* Become a Hero

24 1'm ok, show me news

: 3| feel very bad
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Im ok just looking for news

Great to here that, the first step is that
you select your country:
BE= United States

BB Mexico
mm Colombia

] Guatemala
£83 Brazil
R Chile
I+] Canada

== Costa Rica
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CORONA LEGAL CHATBOT

Place to go to for all legal questions concerning Corona.

<\otings/Inhalte—
—Dateneingabe—» MongoDB

ustom Editar

ﬂ/_._h\'_“\l

Internet <,

G T

Crawlen von Informationen

Integration
Layer

Intents / Fragen
Antwort

DialogFlow

Antwortweitergebfn

|ﬂ Fragen | J' — maglich,

[ ] derzeit nicht implementiert
/ ~ N

Telegram WhatsApp

Yorrd

wann kann ich kurzarbeitergeld beantrager

CoronalegaiChatBot

Was sind die Voraussetzungen, um Kurzarbeltergeld zu
beantragen?

Der Arbeitgeber kann Kurzarbeltergeid bel der Bundesagentur f0r
Arbeit beantragen, wenn die Voraussetzungen der §§ 95 bis 99
SGB 1l vorliegen. Der Anspruch besteht, wenn ein erheblicher
Arbeitsaustall vorliegt, die betrieblichen Voraussetzungen erfOllt

sind, die personlichen Voraussetzungen erfullt sind und der
Arbeitsausfall angezeigt worden ist. Die Bundesagentur fur Arbeit hat

In ihrer Presseml

Fragebogen zum Corona Legal Chatbot
ch wurde mich freuen, wenn du ganz kurz 2-3 Fragen beantworten

konntest

Konnte ich dir damit weiterneiten?

Choose an item




THINKLOGICALLY

The team have developed an
hybridised process which
supports the development of
our fact-checking algorithms,
enables the incremental
adoption of our automated
fact-checking technology as it
matures, and enables efficient
and high-quality fact-checking
in the meantime.

Create Claim




COLLABOVID

Simplify exploring preprint publications regarding the coronavirus.

<

o8]

collabovid org

r. COVID-19 SARS-CoV-2 Preprint Explorer Home Explore Topics

(rongucns - [

Allergy and Immunology
Anesthesia
Biochemistry

{-':‘
Bioengineering
Bioinformatics
Biophysics

Site-specific N-glycosylation Characterization of Recomb Cases in Italy
Spike Proteins using High-Resolution Mass Spectrometry
s Biochemistry a Yong Zhang f 3 Wanjun Zhao > Yonghong Mao & Shisheng W:m‘
The global pandemic of severe acute pneumonia syndrome (COVID-19) caused by SARS-Oi
and intervention strategies. The densely glycosylated spike (S) protein highly exposed on U’
for virus binding and invasion into host cells as well as elicitation of a protective host immun

characterized the site-specific N-glyco..,
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BIOSIGHT

COVID-19 cognitive search engine powered by IBM Watson

marketengine.parts
cnuues
Same source as above

70 confirming that 269

 parkin (35) Jil Brady (11) Jil bleomycin (10) Jil NCBI 9)

Entities are real-world objects such as persons, locations, products
and such. Entities query can have operators that modify its behavior

milant

Below are examples that illustrate the available search operators
. f P Mv;m. ata

) Same source as above
Operator Finds Documents i g 12 .
In this study, we use MLDSP [51] and MLDSP-GUI [52] with CGR

as a 82 numerical representation of DNA sequences to assess

bleomycin,parkin  Containing both "bleomycin” and “parkin S
Akl 5 9 y - P the classification of COVID-19 83 from the perspective of

machine learning-based alignment-free whole genome 84

bleomycin|parkin  Containing either "bleomycin” or "parkin” (or .

ycinlg ) 4 f comparison of genomic signatures. Using MLDSP and MLDSP

I
both GUI, we confirm that 85 the COVID-19 belongs

. R ) Paper ID: bb8e3d331bb2975e1¢644c8729b842797da2d626
Himalyan palm Containing the exact phrase “Himalyan palm

'wuhan Does not contain "wuhan
Same source as above

The trained models are then used to predict the labels of 29

COVID-19 333 sequences. As expected, all classification models

Concepts correctly predict that the COVID-19 334 sequences belong to

: ) - J % ) ol iraail R .
S oanitvVesearchpowered HBVABNI BN ASONES ENG At e
I o) e o e families 335 s ' \
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The Great Lockdown

Worst Economic Downturn Since
the Great Depression

World Economic Outlook, April 2020, IMF
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Who led the digital transformation
of your company?

A: CEO
B: CTO
C: COVID-19
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