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 Biorisk Management requires a set of elements:

v

v
v
v

formal regulations and polices

management systems

technical standards

Informal settings such as responsible culture

« Importance for engaging scientists in biorisk management.

v

v

Compliance with relevant policies and their awareness of biosafety issues
are essential for tackling these traditional laboratories biosafety risks.

When face with dual-use dilemma which arising within life sciences, scientists
are expected to be more proactively reflective and responsible for the
research process and also its product beyond the passive compliance with
policies or other ethical rules
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« Gaps in Biorisk Management:
v' Scientists’ motivation

v' Scientists’ capability

« Explorative Tools and Cases: providing the techniques to scientists to
participate in biorisk management as well as strengthening their motivation
v IWG: Culture of Biosafety, Biosecurity, and Responsible Conduct in the Life
Sciences: (Self) Assessment Framework (international level)
v" Netherlands Biosecurity Office: Quickscan Series (national level)

v IGEM: Responsibility Program (community level)
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International Working Group on Strengthening the Culture of Biosafety,

Biosecurity, and Responsible Conduct in the Life Sciences (IWG)
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\ Implications from IWG Framework for
v "‘ Engaging Scientists Biorisk Management

A Guide to Training =

and Information 1. Building the culture of responsibility: the key
Resources on the .
Culture of < elements and approaches of engaging
Biosaf ’» - . . . . .
Culture of Biosafety, Biosecurity, and " ’ B!osa Ety- \ SCIentISt In blorISk management
Responsible Conduct v o5 rasecurity, and
in the Life Sciences Responsible o Management Systems
- € Ssessimmen FameworKk — c d t i th L.f - -
(el dusesomen Framenort — | Lo Behavior of Leadership and Personnel
2021 *  Principles for Guiding Decisions and
Behaviors
=N S Beliefs, Opinions and Attitudes
I

2. Improving the culture of responsibility:
engaging scientist in the assessment of
biorisk management systems

¥
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Building the Culture Of Responsibility: the Key Elements and Approaches of
Engaging Scientist in Biorisk Management
. Management Systems
v Information and explanation
v' Channel of participation and report
v' Systematic risk benefit analysis for dual use research
. Behavior of Leadership and Personnel

v Communication v Vigilance on biosafety and biosecurity
v' Trust and encouragement v' Report and self-report without fear
v' Support v Involve in the risk assessment and decision-making

process of risks reduction

. Principles for Guiding Decisions and Behaviors
v Organizational guiding principle in reinforce the scientists’ engagement
v Personnel guiding principles in dealing with the diverse biorisks

. Beliefs, Opinions and Attitudes
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Improving the Culture of Responsibility: Engaging Scientist in the Assessment
of Biorisk Management Systems

« The information and feedback provided by scientists

« The assessment processes will actually involve scientists in the biroisk
management deeply inducing their reflection about safety and security

Encourages that leadership and scientists engagement at all levels should

foster self-exploration and learning about biosafety and biosecurity
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Self-scan Toolkit Vulnerability Scan Dual-Use Quickscan

The self-scan toolkit 7 is a relatively fast scan with The vulnerability scan 2 is a more extended scan The Dual-Use Quickscan A aims to identify

a limited number of closed questions that can easily compared with the self-scan toolkit with questions, potential dual-use aspects in the research. In
form an indication of strong and weak biosecurity scenarios and best practices built around the eight addition, this tool contributes to stimulating dual-
aspects within your organisation. pillars of biosecurity. More information. use awareness among researchers. More

information 2 .

: Bﬁreaﬁ blosécﬁ;ity ‘

Home Start Quickscan Uitleg Quickscan Informatie Eindresultaten

Dual-Use Quickscan

Welkom bij de Dual-Use Quickscan van Bureau Biosecurity. Het doel van de \ Dual-Use Quickscan

Dual-Use Quickscan is om onderzoek te kunnen monitoren op potentieel dual- | ]
se aspecten. Da st d t deze tool bij dual-use b s ding bij

use aspec altnaa raagt deze tool bij om dual-u ew9 twording bij ‘ A 1 R R L)

onderzoekers te stimuleren. De resultaten van de Dual-Use Quickscan kunnen !

gebruikt worden voor overleg over het onderzoek dat mogelijk een dual-use | Thema's

karakter krijgt of kan krijgen en hoe hiermee zorgvuldig om te gaan. Dit © Hoogrisico biologisch agens

overleg is tussen de onderzoekers en een persoon in uw organisatie die © Hostrange en tropisme

verantwoordelijk is voor biologische veiligheid.
o Stabilitelt

Vragenlijst © Verspreiding
Uw gegevens

|
‘o\llmllmh
|

© Opname en toxicokinetiek

De Dual-Use Quickscan bestaat uit een 15-
- = e ’ No apgevenc die 1 in deza tanl inuilt !

Biosecurity Office, National
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Dual Use Quickscan: Engaging Scientists through Dual Use Risk Factors Identification

High-risk biological agent

1. Areyou working with a biological agent, or parts of it, that can be considered a
high-risk pathogen?

O Yes O No O Unknown

~  Explanation

Host range and tropism

2. Isthehostrange or tropism of the biological agent likely to be altered?

O Yes O No O Unknown
~  Explanation
Virulence

3. May your research increase the virulence of the biological agent?

O Yes O No O Unknown

~  Explanation

No | Themes No | Themes

1 | High-risk biological agent 9 |Detection methodology and
diagnostics

o | Host range and tropism 10 | Reconstruction

3 | Virulence 11 | Harmful effects

4 | Stability 12 | Knowledge and Technology

5 | Transmissibility 13 | Ecological consequences

6 |Absorption and toxicokinetics | 14 | Economic consequences

7 | Drug resistance 15 | Consequences for society

g | Population immunity

Basic awareness of biorisk by self- assessment
Starting tool to perform formal assessment & management
Deep understanding of biorisk by reference materials



Local people solving local problems all
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e
Through iGEM, people are creating synthetic biology ecosystems around the world. There are hundreds of { .0‘$: :
# "o :“‘ : it
SO

success stories originating at iGEM.

MeIss GEM is international and large.

1817 1259 1059 192 30 7
ASIA NORTH AMERICA EUROPE LATIN AMERICA AFRICA e 2004: 5 teams

2019: 353 teams

Bluepha © China St 6375 partICIpantS

Dr. Li Teng and Dr. Zhang Haoqgian met in 2010 at the Chinese Regional iGEM The 2014 Sur.

2020: 249 teams
4800 participants

;,.‘. Al 2023: 397 teams
'.;.j'_g}?f' o o More than 8000 participants
“ - g v There are over 75,000 iGEM alumni; many
';‘ T o first encounter synthetic biology through
: ) IGEM.

*
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Governing using the competition structure

1 4
Medals Awards
All teams compete for Special awards for
medals, criteria on work in biosafety,
responsibility + public engagement,

collaboration responsible design

i'E:M Responsibility

Celebration

Build culture through
celebrating great
examples of
responsible work

Image: Justin Knight for the iGEM Foundation
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Safety Rules Checklist and Safety Screening System

Does any of your work require extra caution?

Release Beyond White List No Human Animal Use Environmental
Containment Experimentation Samples
»
v ASS
i ' P ) v
s r ‘
Human Antimicrobial Gene Drives Coronavirus
Subjects Resistance
L Research
w -
® m
\ I
LY &
° -
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Safety Rules Checklist and Safety Screening System

= MAY ~» SEP
, Check In . Second Project
Forms Open Safety Review
-~ FEB »JUN -+ NOV
‘-. Update Safety % First Project \ {  Jamboree
5, Policies " i Safety Review : i Peer Review

-m--m-m----

TEAM FORMATION

FIGURE 1 iGEM Competition cycle, highlichting the penodic review of projects and policies

(Millett & Alexanian, 2021)
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Safety Rules Checklist and Safety Screening System

Incomplete information

Human subjects research

Missing check-in form

Gaps in safety or security training

Need for enhanced containment

Animal use

Potential environmental / product release
Biosafety cabinets vs. benches unclear

Use of antimicrobial resistance factors

Unclear whether in vitro or in silico

0 5 10 15 20 25 30
Number of Projects Flagged

FIGURE 2 Reasons projects were flagged by external reviewers in 2020

(Millett & Alexanian, 2021)
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Engaging Scientists through Human Practices Program

IGEM: Responsibility Program

Is your project responsible and good for the world?

AR

BE REFLECTIVE

Think about what values
and needs you are
prioritizing, and where you
are compromising.

oq®
Q

BE RESPONSIBLE

Communicate honestly and

consider how your project

could impact the world, for
better or worse.

BE RESPONSIVE

Listen to and learn from
stakeholders and others
you engage with.
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Engaging Scientists through Human Practices Program

Teams can integrate Human Practices Into CARRY IT
. . . FORWARD © BIVERSE TEAM
every step of their engineering cycle, from
Idi ' ' © CONTEXT
team building to final presentations. CONNECT . /et
) ) AND SHARE October Ap’r\:llé;ind o BRAINSTORM
Example messages: “explore the context” = ng\(/:hﬁ&lgs SROADLY
the communities, institutions, or individuals - DOCUMENT
PROGRESS
affected by the problems a team wants to
PRESENT e
work on. EVIDENCE s © INSighrs
® CLOSE

THE LOOP
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Engaging Scientists through Human Practices Program

Public Engagement

reflection Public Survey
\ \ / TEDx
School visit
"’ \ Practical Course

P >ety“°
Computationv('islal:gut
Researching policies Designing and/or Enabling equal
and practices documenting new opportunity in scientific
frameworks and tools practice

Engaging with Developing new Assessing the impact
stakeholders, users, philosophical and ethical and feasibility of
and other experts iInsiaghts potential products
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Engaging Scientists through Responsibility Program

IGEM Policy on Gene Drive

e iGEM responded to the gene e @ (30 cocn o
drive project by engagin R——
] proj y gaging JULY 2014 ® e JANUARY 2016 y ﬁgﬁ:'ﬁ::' JANUARY 2019
with the students, mgtne s g
. 5 rive In mosquinoes 30 drive in mice
with them, and developing a e g e comimens e anepolcy
policy to govern future gene | — . |
. . . OCTORER 2016
* I G E M d raw on exis t 1 g ?l:-::::r: :ur.j: IGEM team builds h::::::w gene
relationships with key by s i oty s

researc h ers |n the fleld and Figure. A timeline of gene drive-related policy and rechnological developments. Abbreviation: CBD, Convention on Biological Diversity.

thought leaders who could
provide oversight of the
technology.
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Key expected performance of scientists engagement
 The wariness of biorisk

« Self-assessment

 Report of concern and Improvement

Tools and Approaches

« Easily-available tools that guide scientists into a self-assessment

« The availability of “background/reference material” or clear guidance and
rules

« Effective encouragement and trust within the management system
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