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Presentation Outline

« Why CONNECT Data Services (fka.,
AVEVA Data Hub)?

« Project Scope

- Implementation

« Next steps
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Vir Biotechnology Project Team

Core Team IT Team Stakeholders

Rachel

Nirel Todd Miller

Salazar Slaby
Jay
Patel

. Scott

Michael

Nelson Schaecher Robert
Beckerdite

e

Saucedo &
Eric
Fallon

~o
\Vir Biotechnology™



Cognizant Team

David Gomez - SME Subject Matter Expert David.gomez@cognizant.com

Balasubramaniam

Karthikeyan SME & Lead Spearhead development balasubramaniam.karthikeyan@cognizant.com

Monitoring delivery of

Cory Ruzicka Project Manager Cognizant tasks & Cory.ruzicka@cognizant.com
deliverables.
Isha Havale Project Engineer Engineering Isha.havale@cognizant.com

Implementation
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About Vir Biotechnology

\ Founded in 2017

X One of the first covid
antibodies

e Sotrovimab
N\ Rapid growth

X Cognizant as
technology partner

Cell Line Development
Beacon Optofluidic CLD System

= Screens 4,000 cells in 7 days to

select highly-productive clones

= nL = 250mL

Process Development
High-Throughput Automated
Bioreactors (AMBR)

= CLD confirmation, final clone screening
= Predicts pilot scale cell culture performance
= 250mL = 5L - 50L = 200L
= Predict pilot scale Ab purification performance
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Tox Manufacturing
200L Bioreactor & Purification

= 1-2 month manufacturing process
= Full PQA testing in-house
= Drug Product filling and tox stability




RAPID Lab — lots of data to be collected *ir Biotechnology*
Data must be findable, accessible and interoperable across technologies

At-Line/Off-Line Data (Registry) Inline Data (Data Historian)

X Batch Records for every bioreactor run \ It’s critical to monitor numerous parameters in real time
to enable course correction or identify problems

X Data collected and processed from samples offline —
not connected to real time monitoring X Capture time series data from many sensors

X Must be captured in association with batch record and N Thresholds can be set to enable real time notifications
sample metadata

3=
32
30

= 4+ | 1 Trendt
ts

Lot

SL-1
28 SL-2
26 | WsL-3
24 Wosi-a
AMBR-1
22 AMBR-2
20 W 200L-2
18 [l AMBR Sat1
W AMBR Sat2

O2 Flow Rate

Time series data
currently
localized to
machines

Viability (%) *

16
14
12
10

8

Viable Cell Density (x 1076)*

6
4
2

Dissolved 027 ‘

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Culture Duration (Days) *




The Vision of a Scientific Data Cloud
An integrated and queryable standardized Data Mesh
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IT Benefits
e | on-prem IT infrastructure
| cloud IT costs

» Data centralization-
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* Modern REST API + OMF
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Benchling, Quilt, and CONNECT as part of Scientific Data Clouct;\\/,h_Bim@Chnolo .“
collectively capture the majority of technical data powering Vir cemnoay

Hypotheses
Experiments
Studies
Samples
Containers
Results
Interpretation

File-based Data,
(Iteratively) Processed Data

N L
N, Events
Registratior}\@F’lS
N
N
N
% ‘

-

OPC — .
ion  led | cememee AV=VA
Lab Execution — +> ZONNECT

Raw Hi-Def Timeseries Data
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Project Scope

Rollout the CONNECT Data Services to capture process inline data and event data.
Successful roll-out of the project aims to achieve the following direct and indirect benefits:
e Enhanced visibility and accessibility of process data to scientists through persistent
data views shareable across the organization
* Improved data quality and consistency through standardized data patterns and formats
* Reduced manual effort and errors in data collection and processing
* Increased efficiency and productivity in data-driven decision making and optimization

* Leveraged data analytics and insights to support innovation and continuous improvement
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Lighthouse architecture qok

=
End-Users |
' i
1. Scientists trend datasets to analyze bioreactor batches with : TR Py ,
CONNECT Visualization Services |
: CONNZ=CT !
2. AVEVA Advanced Analytics —2 3 :
« Calculations (threads) to monitor bioreactor operations emy Visualizatio Analytics = - i
* Event ted for bi t d i t stat 4
vents generated for bioreactor runs and equipment states Data services
* Events written to Data Services
3. AVEVA Advanced Analytics — —
* Email alerts sent for equipment excursions I T
4. AVEVA CONNECT Data Services 5 6
* Asset creation with asset rules ((K)) OAI\D/EYJAA «—> ((ﬁ)) OAI\D/CE\l/JAA
Adapter failover Adapter

5. AVEVA OPC UA Adapters for Production

N

P .
= kepware

* Redundancy with failover Adapter pair

Sartorius [
6. AVEVA OPC UA Adapter for Testing MSCS4 L@J

* Decommissioned after testing T T
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S AE
N
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In-House Antibody Development Strategy
“RAPID Lab” Development and pre-clinical material generation

RAPID: Recombinant Antibody Production for Inmunological Diseases

Tox Manufacturing

Process Development
200L Bioreactor & Purification

High-Throughput Automated
Bioreactors (MBR)

Cell Line Development
Beacon Optofluidic CLD System

= 1-2 month manufacturing process

» Full PQA testing in-house
» Drug Product filling and tox stability

= Screens 4,000 cells in 7 days to = CLD confirmation, final clone screening
» Predicts pilot scale cell culture performance

select highly-productive clones
= nL-> 250mL = 250mL - 5L - 50L - 200L
Predict pilot scale Ab purification performance
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Adapter to Streams to Asset Rules to Assets — no coding!

CONN=CT Data services » Edge Data Store & Adapters

>

Systems -

()

Y

Search for Systems

ﬁ Device Name 4. Status Type Version Last Contacted
ld VSFZ-AVEVAT @ Good AVEVA Adapter for OPC UA 1.5... afew seconds ago
VSF2-aVvEVA2 @ Good  AVEVA Adapter for OPC UA 1.5... afew seconds ago

()

(1}

Q@ ™M X
O 0000

1) Streams ~

Name

SF_MFCS4.2 RRM2.To1_FLOW_F_Setp.State
SF_MFCS54.2 RRM2. Tot_FLOW_F_Setp.Setpoint
SF_MFC54.2 RRM2.Tot_FLOW_F_Setp.OutputMin

SF_MFCS4.2 RRM2.Tot_FLOW_F_Setp.OutputMax

CONNZCT Data services » Sequential Data Store

Search for Streams Q

Id

SF_MFCS4.2 RRM2. Tot_FLOW_F_Setp.State

SF_MFCS54.2 RRM2.Tot_FLOW_F_Setp.Setpoint
SF_MFCS4.2 RRM2.Tot_FLOW_F_Setp.OutputMin

SF_MFCS4.2 RRM2.Tot_FLOW_F_Setp.OutputMax

CONN=CT Data services » Asset Rules

1)

-

S State Y Rule T
- 0 10092024_AMEBRReactor_AssetRule
=

0 10152024_200LReactor_AssetRule

ld O 10152024_BDCUReactor_AssetRule

Z 0 10162024_LRMReactor_AssetRule

e 0 10162024_RRMReactor_AssetRule

<+ Add Rule

Description

AMBR Reactor and streams based on Asset Type
200L Reactor and streams based on Asset Type
BDCU Reactor Asset Rule

LRM Reactor and streams based on Asset Type

RREM Reactor and streams based on Asset Type

CONNZCT Data services » Asset Explorer

(]

(]

@ ;& ™M X

Assets

Y

PROD

Parent Prod Asset

PROD-SF_AMBR250-Biorea...

PROD SF_AMBR250 Bioreactor

PROD-SF_AMBR250-Biorea...

PROD SF_AMBR250 Bioreactor

PROD-SF_AMBR250-Biorea...

PROD SF_AMBR250 Bioreactor

PROD-SF_MFCS4-BDCUO5
PROD BDCU Reactor

Search for Assets

PROD-SF_AMBR250-Biorea...

PROD SF_AMBR250 Bioreactor

PROD-SF_AMBR250-Biorea...

PROD SF_AMBR250 Bioreactor

PROD-SF_AMBR250-Biorea...

PROD SF_AMBR250 Bioreactor

PROD-SF_MFCS4-200L
PROD 200L Reactor

PROD-SF_MFCS4-BDCU06
PROD BDCU Reactor

PROD-SF_AMBR250-Biorea...

PROD SF_AMBR250 Bioreactor

PROD-SF_AMBR250-Biorea...

PROD SF_AMBR250 Bioreactor

PROD-SF_AMBR250-Biorea...

PROD SF_AMBR250 Bioreactor

PROD-SF_MFCS4-BDCU03
PROD BDCU Reactor

PROD-SF_MFCS4-LRM1
PROD LRM Reactor

1800 Owens «

A @ 6

.
=] Name~ E

PROD-SF_AMBR250-Biorea...
PROD SF_AMBR250 Bioreactor

PROD-SF_AMBR250-Biorea...
PROD SF_AMBR250 Bioreactor

PROD-SF_AMBR250-Biorea...

PROD SF_AMBR250 Bioreactor

PROD-SF_MFCS4-BDCU04
PROD BDCU Reactor

PROD-SF_MFCS4-RRM2
PROD RRM Reactor
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Monitoring requirements AVir Biotechnology*

TEST Env Assets
Y @ QP PSPy W & B 6 B
o"é o"é of @‘&\ ‘0‘;0‘ o""é & ‘ 0&9‘ @'f o"'o‘ o"é 0’&‘ L I o $° "'@’ °‘°@b “&6
& F & F ¢ F T EEEE S NS S

Flowrate, Pump A [valid na na ~a wa
Flowrate, Pump 8 [valid na na na na
Flow [ [ -
Flowrate, Pump | na na wa wa wa
Flowrate, Pump ) na na na na na
E. Vol High Volume valid na na na na
§ Tomp om o i
w Pressure, Vessel  valid na na na na
Press Pressure, Inlet Alr  [valid na na na na
Pressure, Inlet CO2 |valid na na na wa
Pressure, Inlet 02  |valid na na wa wa
DO  oposaw valid wa wa wa wa

€ cognizant



AVEVA Advanced Analytics

Data Services is system of
record for Advanced
Analytics — direct read/write
data in/out of Data Services

— NI

Predicted Values, Calcs Output, Events

~o
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f (xy AVEVA Advanced Analytics
Secure Cloud Secure Application
Gateway Services
&
—> Digital Thread <«
Engine
— Digital Twin <«
Model
\_> (—
Calculations
=) =\ First Principal Models
\ - - Machine Learning Models
K Alerts & Recommendations
€ cognizant



Thread Builder

»Z Configure

¢ Batch Status

= Input
Output @

DO Last 90-min
Average

—+ Input
Output ®

DO Last 15-min
Average

=+ Input
Output ®

Property Input
Prev Data Age

=+ Input
Output @—

% Query DO Events

® Trigger
Records &

*¢ Viewing: =& Layout v

New Thread jo.

Logic:
1. If stale data
- create event
2. Only when a batch is running
3. Excursion if 90-minute average for dissolved oxygen is < 10
- email notification
- create event
4. End Excursion if 15-minute average for dissolved oxygen > 10

Il Logic Evaluate State
= Change
® BatchStatus

»|
# InputDOS0minAvg npit
Output &
® InputD015SminAvg P
# Create Event

® JQueredEvents . .

n EmailDoc Logic
® SecondsSincelastVzlue # Input

OutputState @ & Email_Motification Output =

ExcursionMotification @ & Email_Message

EmailString #—— Email_Doc &

B Send Email

® Document input
E-Mail Output =

€& cognizant



# bioreactors threads total threads

12 AMBR 14 168
1 200L 5 5

Threads and Classes
(calculations and templates)

Q Thread Builder / PROD_AMBR250 Bioreactor Calcs ¥ 2 Rocker 3 6 Add a Project @)
.
Threads Auto Deactivated Threads Settings Status Performance Blorea Cto rS
%] Threads ¢
t
Mame T Type Description Execution Trigger Applies To Instances Error Is Active Created By Modified By Modified On
PROD_AMER Agitation Rate Excursion Unknown PROD_AMBR Agitation Rate Excursion CP Twin k Fast Time &) PROD-SF_AMBRZ50-Bioreactor (Class 12 X X Balasubramaniam Karthikeyan Scott Schaecher Mar 12th, 20 i I
PROD_AMER Clamp Plate Temperature Exc. Unknown PROD_AMEBR Clamp Plate Temperature Excu ;P Twin f Fast Time &) PROD-SF_AMBR250-Bioreactor (Class 12 * X Balasubramaniam Karthikeyan Scott Schaecher Mar 12th, 20! i
PROD_AMER DOZ Saturation % Excursion  Unknown PROD_AMER DOZ Saturation % Excursion g2 Twin & Fast Time & PROD-SF_AMBR250-Bioreactor (Class 12 x X Balasubramaniam Karthikeyan Scott Schaecher Mar 12th, 200 [}
PROD_AMER High Volume Level Unknown PROD_AMBR High Volume Level CP Twin & Fast Time &) PROD-SF_AMBRZ50-Bioreactor (Class 12 X X Balasubramaniam Karthikeyan Scott Schaecher Mar 12th, 200 i
PROD_AMER Inlet Gas (Air) Flow Excursion  Unknown PROD_AMBR Inlet Gas (Air) Flow Excursion CJ'-‘ Twin & Fast Time & PROD-5F_AMBR250-Bioreactor (Class 12 e x Balasubramaniam Karthikeyan Scott Schaecher Mar 12th, 20: i
PROD_AMER Inlet Gas (Air) Pressure Excurs Unknown PROD_AMBR Inlet Gas (Air) Pressure Excurs CP Twin & Fast Time & PROD-SF_AMBR250-Bioreactor (Class 12 x X Balasubramaniam Karthikeyan Scott Schaecher Mar 12th, 207 i
PROD_AMER Inlat Gas (CO2) Pressure Excu  Unknown PROD_AMBR Inlet Gas (CO2) Pressure Excu ¢f? Twin § Fast Time & PROD-SF_AMBR250-Bioreactor (Class 12 X X Balasubramaniam Karthikeyan Scott Schaecher Mar 12th, 200 [ ]
PROD_AMER Inlet Gas (02) Pressure Excurs Unknown PROD_AMER Inlet Gas (02) Pressure Excurs ¢f? Twin & Fast Time & PROD-5F_AMBR250-Bioreactor (Class 12 * b4 Balasubramaniam Karthikeyan Scott Schaecher Mar 12th, 20 [}
PROD_AMER Pump A Flow Rate Excursion  Unknown PROD_AMBR Pump A Flow Rate Excursion CP Twin & Fast Time &) PROD-SF_AMBR250-Bioreactor (Class 12 X X Balasubramaniam Karthikeyan Balasubramaniam Karthikeyan Jan 15th, 20z i
PRODAMBRT Q Thread Builder /| PROD_200L Reactor Cales v jei -
PROD_AMEBR F Threads Auto Deactivated Threads Settings Status Performance
PROD_AMER I @
erco sz, | 72| Threads ¢
@
PROD_AMER 3 Name T Type Description Execution Trigger Applies To Instances Error Is Active Created By Meodified By Medified On
PROD_Z200L DO2 Saturation % Excursion Unknown PROD_Z00L D02 Saturation % Excursion CP Twin } Fast Time ¢ PROD { PROD-SF_MFCS4-200L e Balasubramaniam Karthikeyan Balasubramaniam Karthikeyan Jan 3rd, 2028 e i e
PROD_200L High Warning Level Unknown PROD_200L High Warning Level ;P Twin f Fast Time o PROD / PROD-SF_MFCS4-200L ' Balasubramaniam Karthikeyan Balasubramaniam Karthikeyan Jan 3rd, 2025 - i
PROD_Z00L Pump K Flow Rate Excursion Unknown PROD_200L Pump K Flow Rate Excursion CP Twin & Fast Time d? PROD / PROD-SF_MFCS4-200L * Balasubramaniam Karthikeyan Balasubramaniam Karthikeyan Jan 14th, 202 <= i
PROD_200L Reactor Agitation Rate Excursic Unknown PROD_200L Reactor Agitation Rate Excursic CP Twin £ Fast Time ¢? PROD | PROD-SF_MFCS4-200L v Balasubramaniam Karthikeyan Balasubramaniam Karthikeyan Jan 3rd, 202£ - i
PROD_200L Reactor Temperature Excursior Unknown PROD_200L Reactor Temperature Excursior f_P Twin & Fast Time c? PROD / PROD-SF_MFCS4-200L W Balasubramaniam Karthikeyan Balasubramaniam Karthikeyan Jan 3rd, 2028 i
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CONNECT Visualization Services for viewing generated events &

time series data

CONN=CT

f* PROD_AMBR Bioreactor - Vessel Temperature Excursion

AMBR Bioreactor - Vessel Temperature Excursion

10/30/2024 7:03:55 AM - 10/30/2024 7:00:00 PM

&

stateName 1 @
L0 [ Excel Export [2 CSV Export

startTime (1 %
v Excursion: 2 ltems
10/30/2024 10:16:10 AM
10/30/2024 10:16:10 AM
v Normal: 4 ltems
10/30/2024 10:22:10 AM
10/30/2024 10:22:10 AM
10/29/2024 10:35:10 AM

10/29/2024 10:35:10 AM

endTime

10/30/2024 10:22:10 AM

10/30/2024 10:22:10 AM

11/05/2024 10:41:10 AM

11/05/2024 10:41:10 AM

10/30/2024 10:16:10 AM

10/30/2024 10:16:10 AM

Shared Entity

@ PROD-SF_AMBR250-Bioreactor 02

Wednesday, 30 Oct, 10:16:00.810
PROD-SF_AMBR250-Bioreactor 02.Temperature: 36.51

%

10:00 12200 14:00

PROD-SF_AMBR250-Bioreactor 02.Temperature

i Bioreactor - Temperature Trends
10/30/2024 7:03:55 AM - 10/30/2024 7:00:00 PM
37
36.5
duration
36
00:06:00 355
00:06:00
35
145:19:00
345
145:19:00
23:41:00
24
23:41:00
08:00
. . . @ . . °
30D 70 3D YESTERDAY TODAY 12H 1H

16:00

18:00



CONN=CT Q

PROD-SF_AMBR250-Bioreactor 01-3L and all 12 ambr monitor ¥ quickly view asset information, KPIs, and sophisticated analysis.

{ff  Home

pH 3 L
Browse

03/22/2025 12:00:00 AM - 03/28/2025 12:15:47 PM

10
Create

STREAMS VISUALIZATIONS

& + ®

Configu

Recentl) e 2,948 2 5

-20

©

-30

22 Mar 23 Mar 24 Mar 25 Mar 26 Mar 27 Mar 28 Mar
SF_AMBR250.Bioreactor 01.pH SF_AMBR250.Bioreactor 02.pH
-8 SF_AMBR250.Bioreactor 03.pH -+ SF_AMBR250.Bioreactor 04.pH
A1/4
PROD-SF_AMBR250-Bior... PROD-SF_AMBR250-Bior... PROD-SF_AMBR250-Bior...
Temp $ I
yA 0 views 0 views
03/22/2025 12:00:00 AM - 03/28/2025 12:15:47 PM Modified: 1/14/2025 8:44 AM Modified: 1/14/2025 8:44 AM Modified: 1/14/2025 8:44 AM
- mnelson@vir.bio System System
30
25

20

15
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Project Deliverables

» Vir Bio captures all online process data from mammalian cell culture bioreactors
using AVEVA CONNECT Data Services as a system of record.

« Vir Bio selects all bioreactor process data to run analyses and generate events.

- Events are stored in Vir's Scientific Data Management System (SDMS) and

documents hyperlinks to persistent URLs in AVEVA CONNECT for the source of
the data files documented in Vir's ELN.

- Demonstrating ease of cross-referencing and cross-platform hyperlinking in a
“scientific data cloud”.

» Vir Bio uses AVEVA Advanced Analytics to send notifications via email and text
messaging when a warning/alerting event occurs.

» Vir Bio uses a dashboard in the CONNECT visualization to display statuses and
KPls of reactors.

23 © 2025 Cognizant c Cognizcnt



PHARMA & LIFE SCIENCES | UNITED STATES

Vir Biotechnology transforms bioprocess development
with real-time data capture and analytics

Challenge

* Process improvement predictions from data analysis can result in significant gains
to antibody production, translating to millions of dollars in cost savings; however:

* Previous efforts required manual data finding, cleansing, and formatting (30% of project time)
* Real-time data needed to drive process improvements was not available

* Building and managing a centralized on-prem solution was not sustainable II
] “By adopting a cloud-first strategy with
Solution CONNECT we have been able to unify our
* Centralized data capture from multiple bioreactor process control systems through data sources, mitigating operational risks
4

CONNECT; enabled optimization predictions with AVEVA™ Advanced Analytics . . . G
and improving yield production.

Results Scott Schaecher, Director R&D IT, Vir Biotechnology

* Created a single source of truth for comparative bioprocess analyses to save up to
25% of scientist time previously spent working with data silos

* Enabled real-time system alerts allowing corrective action to prevent critical
process failures

* Improved potential for collaboration with external manufacturing partners by
enabling data sharing and standardizing data models

L}
—
2025 AVEVA Group Limited and its subsidiaries. All rights reserved. —
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Next Steps

» Add downstream process data into AVEVA CONNECT Data Services platform

> Integrate CONNECT with business intelligence tools to disseminate reactor run
statuses to company’s SharePoint pages for wider visibility.

» Consolidate CONNECT and cloud-based Laboratory Information Management
System (LIMS) to manage run events and offline sample data.

» Future data exchange with external partners

> Federate user authentication with identity provider

€& cognizant



Balu Karthikeyan
Rachel Korwin-Miller

Scott Schaecher
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POWERING THE IMMUNE SYSTEM
TO TRANSFORM LIVES
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