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JOHNS HOPKINS | CORONAVIRUS i .
UNIVERSITY & MEDICINE RESOURCE CENTER Home  Topics v By Region  Events&News  About _

Tracking Home Data Visualizations | Global Map U.S. Map Data in Motion Tracking FAQ

@ COV' D-19 Dashboa rd by the Center for Systems Science and Engineering (C55E} at Johns Hopkins University (JHU)

Total Cases Total Deaths Total Vaccine Doses Administered
Last Updated at (M/D/YYYY)

2022.5.16. 2% 1:20 6,263,940 11,405,898,164

| Deaths by 28-Day Cases 28-Day Deaths 28-Day Vaccine Doses Administered

Country/Region/Sovereignty 66,456 255,991,267

Germany
28-Day: | 4.557
Totals: 1137,499

us
28-Day: | 10,841
Totals: | 999,602
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France
28-Day: |3.147 : A
Totals: 148,313 AMERICA

NORTH

Korea, South
28-Day: |2.617
Totals: 123,744

Waekly Deaths

Italy
28-Day: | 3.580 AFRICA
Totals: | 165,244

Australia
28-Day: |1.015
Totals: 17,807

SOUTH
AMERICA

Japan
28-Day: |1.038
Totals: 130,061

Taiwan™

28-Day: |195

Totals: 11,068

China Esri, FAO, NOAA Powered by Esri
Admin0 Admin1 Admin2 28 Day Totals Incidence Case-Fatality Ratio Global Vaccinations US Vaccinations Terms of Use

Weekly Doses Administered
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- Transfection reagents (221, I, 2%
- plasmid(DNA)
- HO|R2HE] W - WS ojdue| - HO|gt
Protein | - Q%8 O} - WE(32(013}, TFFOIRY - B, AEHY
Subunits | - MZHHX] - 32018740 14 - Sy ) 3
(S2/01, B, 24%) - BEx (v, Al ,22.0307 §)
- HOIOZE - g ojma) ef¢i S»_ u — 850
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mRNA i ’ (8210, BT, 247
- Nucleotide/amidites - Lipid nanoparticles
- reaction enzymes - OHFHI=SIAIAE
- 5-Cap
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Annual Revenue of Global Bio

-tech

Pfizer 2021, $81.3bn

Roche (Pharma) 2021 $45bn

Thermofisher , 2021, $39.2bn

G

Pharma

ThermoFisher
SCIENTIFIC

The world leader in serving science
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Ao apd, CDO, CRO, CMO, CDMO, CSO

CMO & CDMO Services
* Route Design gyn;::iesls process + 10-20L Reactor + 50-500L scale « Commercial
+ Lead ti i tabilit! i
) C?st a:;fyes?; e « IPC stu‘:!y l:(r)g; cilt'a‘;z;;:pon ?g:kg scale e fooa Scal e' U p Val u e ($) I I I
* Quotation * QC study
+ 1-10g scale
op s
YA v
mo —_—
mo —_——
m —
CsoO ——

# CDOI(Contract Development Organization, #1&tei224%), CRO(Contract Research Organization,
2l At Al 8 &, CMO(Contract Manufacturing Organization, 1 548 41, CDMO(Contract Development
& Manufacturing Organization, 9 74 &4 4H, CSOI(Contract Sales Organization, H A H)

Al TEwWAGG] &7 D wli f.1BK, a4 _1 a°
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ld:;tiﬁcatioo Gap":;'i:‘:;nnd (hase 1 09 (e.9., US FD:: Research mm Others m
Development
Contract Research Organizations(CRO) : A
o M, 8% 28, HOIEIZR), YNy Be gy, Conct Manufacturing Organizatons(CMO)
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CDMO(CRO) , ,

Value Chain of BiBharmaceutical Industry

& | Development Mau(acnthg Marketing
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2. Hj0| 2 CjX|E& Xzt Digital Biotechnology ®

HI0|27[=1t CIX[E 7|=0] Zelolt] 22 sito| F=kl= CXIE Heto = IO Het

d=3t 7|Hke| Atzl=E A 52

(Interconnected Problems, Interconnected Solutions)
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¥
¥ 238 o
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%
> New Biology
E S - ar=eieion MESHE A|Ao0| chi3 ofs} SCH [FAIRIT, o524l Sy
B - 4lG|o|E — -
e A R ER,
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Pl s o= 4 ) - £ A &£

% &X : US National Academies (2009)
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2. HI0|@ C|X|& M2t Digital Biotechnology

Top 10 BioTech Trends & Innovations
in 2022

Artificial

Intelli Biomanufacturing

Synthetic Biology
Gene Editing sl - Bioprinting
- -

Microfluidics

Gene
Sequencing

4 35]

Startups & emerging companies analyzed

Data provided by '—+ Stortms;ghts }—c January 2022
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https://lwww.nature.com/articles/d4374-+7021- 00035 9
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ALPHAFOLD MANIA

The number of research papers and preprints citing the AlphaFold2 Al
software has shot up since its source code was released in July 2021*.
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“Nature analysis using Dimensions database; removing duplicate
preprints and papers/R. Van Noorden, E. Callaway,

Source of knowledge about proteome
B High-quality experimental structures in the PDB*

M Structural knowledge derived from related proteins in the PDB*
M Knowledge from AlphaFold models only (high confidence)
Knowledge from AlphaFold models only (intermediate confidence)

Species .
Homo sapiens
(human)
Arabidopsis
(thale cress)

Saccharomyces
cerevisiae

-« [
Staphylococcus
< [
(bacterium)

tuberculosis
(bacterium)

0 25 50 75 100
Percentage of proteome with known structure

*PDB: Protein Data Bank. AlphaFold can also be used to calculate these
structures — but doesn't add significantly to what's already known.
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Pharmaceutical Development > Technology Transfer > Commercial Manufactun’ng> Product Discontinuation >

[

Management Responsibilities ]

r

Enablers

Control Strategy Methodology Production Control Strategy
S ————

Lifecycle Management

1CH Q10 El = nggmiﬁseggfg?ﬁam Process Data Maps, Critical Thinking
Process Performance & Product Quality Monitoring System AR S ¢
C tive Act Integrated Planning & Training & Preventive Maintenance
Pr tative Action (CAPA e stem Environmental Moﬁstonng & énnroy Management
ve Action ( ) S Proo;« Automation & Conlulu)“u:. Process Verification/CPV
Change Management oy : : S0 v

gement Revie Real Time Release Testing & Balch Release
S R Serialization & Track & Trace

ICH Q10: Knowledge Management & Quality Risk Management
Holistic Focus on: Process Understanding & Platform Understanding

Product Design CQA / CPP & Product and Material Capabilities

Interdisciplinary Collaboration & End to End Integration of GxP related IT Systems
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