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What is biosecurity?
NAFEFaUTqE(F?

What is the difference between biosafety and biosecurity?
NAF =TT A4ENAMFTEF2 YT ADENE?

Biosafety: To protect people and the environment from

the risks of pathogens
NAFE—=T7T 4 APREZREGDOYR I DHFBI &

Biosecurity: To protect pathogens from bad people or

inappropriate behavior
NAFEE2)T 4 FEREEBOACTEYATAN HFS T &
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Examples of different types of hazards applicable to different biosecurity sectors

Biosecurity Sector Hazard Definition
A biological, chemical or physical agent in, or condition of, food with the
potential to cause an adverse health effect
Zoonoses (A BRtEELE) A blologlcal ggent that can be transmitted naturally between wild or
domestic animals and humans
Any pathogenic agent that could produce adverse consequences on
animal health
(HE4) Any species, strain or biotype of plant, animal or pathogenic agent
injurious to plants or plant products
A living modified organism (LMO) that possesses a novel combination of
“Biosafety” in relation to plants  genetic material obtained through the use of modern biotechnology that
and animals is likely to have adverse effects on the conservation and sustainable use
(BEYD/N1HF+—77 1) of biological diversity, taking also into account risks to human health
(Cartagena Protocol on Biosafety).

Food safety (Bfm&42)

Animal health (81%)

Plant health (or pest)

“Biosafety” in relation to food A recombinant DNA organism directly affecting or remaining in a food
(BONRAFE—TFT4) that could have an adverse effect on human health

Invasive alien species An invasive alien species outside its natural past or present distribution
U kEATE) whose introduction and/or spread threatens biodiversity

Renault V, Humblet MF, Saegerman C. Biosecurity Concept: Origins, Evolution and Perspectives.
Animals (Basel). 2021 Dec 28;12(1):63. doi: 10.3390/ani12010063.

According to the WHO, laboratory biosecurity consists of ...
WHODERICENIE, EREICBIT A2 \AF X2 T 14 &1F

» Consequence-driven biosecurity risk assessment
quorqfory BREIEDOANAFEF 2T 47T
biosecurii‘y * Emerging technologies and potential threats

guidance

(Cybersecurity, information security, molecular
techniques, artificial intelligence)
I BTN TR (MAN—F2 )T, BREX2VT 1.
AFEAT. ATHIBE

* International and national legislation/regulation
EREE L CEA D EE R

« Strengthening the role and responsibility of
institutional biosafety committees
JEENA T =TT 4 ZE0ORBEEETORERIL

» Ultimate situations — war, civil unrest, devastating
brntton natural disasters
https://www.who.int/publications/i/item /9789240095113 DL - B, MROAE., IR BERAKE 4
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Three cases that IGEM students should know about
IGEMZAEAA D N E @ED /N A FE4)

1. Bioterrorism by Rajneesh (1984)
Salmonella contamination of restaurant salad bars (Bacteria were purchased from ATCC)
FYZ—VHEICLBL AT VYT EN—ADYLEXTEAN (EHREATCCHLEN)

2. Anthrax mail terror attack (2001)
The September 11 attacks and anthrax mail attacks led to the enactment of the USA PATRIOT Act
9AIIARKZFT A, KERIET OMNKEEEEROGEIC DA >7- (FBIOBEEERDMIL)
The suspect of the anthrax mail terror attack was a researcher at the USAMRIID (Insider crime)
RABEEET A DLRANKEEERREEZARTOMEE TH >7= (1 P4 X —B1T)

3. Recombinant mousepox virus experiment

Recombinant mousepox virus acquired unexpected pathogenicity (technology to render vaccines
ineffective) A <V XKy 7 AT AN ZABhLBIRRIEEES (77 F > OEMNLEA)

» Important viewpoints from biosecurity
NAFEF 2 YT 4D ODEERER
1. Proper provision and management of pathogens | ssEE0@EEAGS - &8

2. Eligibility as a researcher 2. HtRE & L CoBEEM
3. Research designs (Dual use research of concern) 3. fiRRARDIEE (7 2T7/L1—XYXY) 5

Fink report (2004) : Aturning point for considering the dual-use dilemma
F 27N ARBEAER DEME 7 > 7FinkL—  (20044)

The Criteria for Review: Seven classes of experiments

IOV NAM B F LR  that require review and discussion before they are undertaken
I{ITQI“I‘] or, if carried out, before they are published in full detail

oy _‘ 1. Would demonstrate how to render a vaccine ineffective.
IN AN AGE/OEEESEE (79 F  OfEsHE)

Would confer resistance to therapeutically useful
antibiotics or antiviral agents. (EBITEHE~DOMIEES)
Would enhance the virulence of a pathogen or render
a nonpathogen virulent. (#s£¥ o 1HiE®R)

Would increase transmissibility of a pathogen. (mERE#E®
EHRIEER)

Would alter the host range of a pathogen. (BEE#EDEE
£H)

Would enable the evasion of diagnostic/detection
modalities. (BEREDRFESME)

Would enable the weaponization of a biological agent
or toxin. (FR*kEED EBR1L) 6

N o O & Wb




Synthetic biology as an emerging threat

WERARICN T 5

&2 D FTA

Toxin RNA virus DNA virus Bacterium
5% RNA7™Y A LR DNA7Y A JL X HE
Botulinum A Influenza Herpes
Toxin Virus Simplex Virus
3.9 kbp 13 kb 152 kbp
Poliovirus Ebola Virus Variola Virus
7.5 kb 19 kb
ene or genome .

FIGURE 4-2 Relative scales of genetic information encoding familiar bacteria, viruses, and toxins. A single large toxin gene
(smallest size represented in the figure, kilobase pairs) is shown in the leftmost box (lightest blue). Progressively larger genome
sizes are shown in progressively darker hues moving to the right: single-stranded RNA virus genomes (kilobases), double-
stranded DNA virus genomes (kilobase pairs), and bacteria (megabase pairs). The difficulty of DNA assembly and booting is
partly a function of genome size and structure.
SOURCE: Adapted from John Glass, J. Craig Venter Institute.
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DBTL cycle should be considered not only from the scientific

viewpoints but also from the biosecurity/ethical guides
DBTLY A 7 LV IZRIZMBRSIT TR, "M A ¥ a2 T4 /GEBENAA RS HEBEINENETHD

| Target & pathway selection I

* Pathway reengineering
+ New features of host's metabolism
« New enzymes

1 oureuns

CADD (Computer-Aided Drug Design)

|« Computationattools (b path, PCAP)
£ « tetwork algorythms
l S+ Correlation analysis
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Jan;14(1):94-110.

Goris T, Pérez-Valero A, Martinez |, Yi D, Fernandez-Calleja L, San
Leodn D, Bornscheuer UT, Magadan-Corpas P, Lombé F, Nogales J.
Repositioning microbial biotechnology against COVID-19: the case
of microbial production of flavonoids. Microb Biotechnol. 2021

Experiment designs in Synthetic
Biology/Engineering Biology
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doi: 10.1111/1751-7915.13675. Epub 2020 Oct 13.
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