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» EUROPEAN SOCIETY

for VIROLOGY

BenBerkhout BernhardFleckenstein

The European Society for Virology
providesa forum for scientistsactive in
all aspectsof Virology

The stated aim of the Society is to
advancethe art and scienceof Virology
and to promote and stimulate the
exchange of information  and
collaborationamongindividualscientists
as well as among national and
international associations of Virology
throughoutEurope

Thesegoalsare achievedby organizing
regular scientific meetings, promoting
virologicaleducationat all levelsand by
representingthe scienceand profession
of Virology to governmental and
regulatory institutions of the European
Union,the mediaandthe generalpublic.
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CorporateMembersof the ESV

Gesellschaftdr Virologiee.\V.

Societdtaliana diVirologia
AssociatiordesJournéed-rancophonesle Virologie
SociedadEspanolale Virologia

HungarianSociety fotMicrobiology

Societyof Microbiologyof CzecRepublic SectionVirology
SwissSociety oMicrobiology SectionVirology
IsraelSociety oMicrobiology SectionVirology
EuropearSociety folNeterinaryVirology
EuropearSociety forClinicaVirology
VirologyDivision Society for Generdflicrobiology
PolishSociety olVirology



The FOUNDATIONfor\ /ACCINE RESEARCH

WORKING TO SECURE OUR CHILDREN'S FUTURE

OUR WEBSITE IS IN DEVELOPMENT.
IT WILL BE FULLY OPERATIONAL BY SPRING 2014.

601 Pennsylvania Ave NW, Suite 900, South Building, Washington, DC 20004
Tel 41 202 220 3008 « Fax +1 202 639 8238 » www.vaccinefoundation.org




"It's an exciting time to advance vaccine
research and development to prevent
humankind's most wretched
RA &SI asa)ddntxsts BustdadNe the
resources. We need leadership and further
political commitment worldwide. | am pleased

that finally someonevill be advocating and
campaigning for increased funding for vaccine
research

Founding Board Director Prof. Robin We@sUniversity Collegeondon
on the Foundation for Vaccine Research, June 8 2011
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Settingthe scene

Late 2011 worldwide discussioron the work carriedon by C 2 dzOK A
andY I g | Z2gitolipSba H5N1 influenzavirus

March 2012 the U.S National ScienceAdvisoryBoardfor Biosecurity
advicean favor of publicationof the papers

May 2012 the workofthe Y I g | Z2gitolip{3 publishedin Nature

June2012 the work of C 2 dzO Kgko&phslpublished after Fouchier
obtainedan exportlicense(underprotest)

End of September2013 the Dutch district Court rejected Erasmus
a /| Cedpeal againstthe 3 2 JS NI/ 6Enion, Besed on Council
regulationEC428 2009

XThestory continues H7N9, H/N1, H5N1 (JVICelX.2014

October2013 TheESVwith the mandate of the EuropeanSocietyfor
ClinicalVirology writes to the Presidentof the EuropeanCommission
Mr. Barroso



The9 { He@ex

«As European Society for Virology we clearly
understand the legal and ethical aspects about

researchon potentially dengerouspathogens But

we alsobelievethat this caseclearlyshowsthat it is

time to Initiate a debate within Europe with the

Involvementof all relevantinstitutional bodiesand

stakeholedrs to elaborate common and agreed

linesto take on issuegelatedto freedomin Science,
disseminatiorof results and protectionof sensitive
datain the researcharea»
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Drear Professer Pal, =

Iweould like to thank you for vour letier of 16 October 2003 related to 'daal wse research’
and addressed o President Bammoso, who has asked me to reply on his behal.

In your letter, written on behalf of the Buropean Soclety for Vieology {(ESV), you
deseribe: in detail the recent Dutch court dectsion of 25 September 2002 on the licensing
of HSN1 expon. 1 agree that the HSM1 court case touches on senzitive lsses sich as
acwlemic freedom and freedom of publication. However, it has also created a window of
oppartupity for & debate cn dual use research, export control regulations and e need w
tnke necount of sscurity considerations withan the scientific commanity and wilh policy
makers,

The control of ‘cxport’ of dual-use poods and wechnologies is regulated under Council
Regulation 4282009 seting up 2 Community regime for the control of eaports, tramsfer,
brokering and transit of dual-use fiems, sdopted an 5 May 2009°, Dual use goods and
technologies ane defined in the regulation ss products and technologies which are
normally wsed for civilian parposes but which may have military spplications, including
il particular i relation W the profiferation of Weapons of Mass Destroction. Controls
apply not anly (o the expont of poods, bul alee b meangible imnsfers of fechnology,
which may, in certadn circumsnees, ooncen dunl use research.

In this context | would like o omderline that export controls do nat aim at preventing
‘trade’ of in this case, ressarch. Crootrols ane defined in such way s o minimise
disnaptive effects on legitimate activities, inchiding research activities, This approach is
ilustrated by the chear exemptions provided in the sbove regulation for *basic sciestific
research’ amd information ‘in the public domam'. Moreover, os mandated under
Regulation 4282000, the Commission is cumently conducting a review of s export
condrol palicy, and has recently adopred, on 16 Oetober 2013, a report o the Council and
Buropean Parlizment oa the implemenintion of the cxport cowirol segulation

" puhlizhed in the Crfficinl Journal of tee Enrogean Lisden an 29 Mag 2009, L 134

10040 B B

mmision sunsdsnne Earg s Conmin BELGICUETILGE - Tl 32 22991 111
Cfcg: CORMA (2NEE « Tel. direot Ine 433 2252855

e rrerfthioesard® o r guniga. oy

(COMCEIT ) 710 fimal), This review process will be an opportunity for adjustmests and
umiprovements bo the carrent EL expon control policy thus also providiag an oppodunity
1o addreds dunl use research reloted matess. On the hasis of this review process the
Commission will sdopt in 2004 a communication with optloms for 8 new EL exporn
control sirategy.

As regards your suggestion relaled o the establishment of an independent scientific
advisory body for bicsecurity including dual wse research, similar te the S, NSARB, 1
recognise the need o develop outreach and puidance for the scientific community, and
wiollld lke Lo assisre wou that these [ssues will be considered in the context of the on-
Ening export control policy review.

Finally. | fully agree with you on the need 10 avoid negative consequences foe individual
Furopenn: scientists and o avoid the risk that Buropean research Inses its compesitive
eidge. Horizon 2020, the new EU Framework Progrumme for Ressarch and Insovation
Tar the years 2014-2020 plans (o provide practical puidanes through a ‘dual use oolkit
accessible via the Participants Portal when the first Horizon 3020 calls for proposals are
launched, In additon, and as mentioned above, the cument review of the BU CEpoet
comirel systenn shoald be an apponunity t revisit the role of rescarch onder this regime,
Taken together, these mensures fepresent an important step towards ouf commen goal of
enisaning the best possible comditions for research and immovation in Burape,

Yours sincerely,

Copy: Mr John Ryan, DG SANOCD
M Gennain Thinus, DG SANCO
M5 Ditte Jual-J oerpessien, DG TRADE
M Stephine Charden, TG TRADE
Ms Ruxandra Draghla-Akli, DG RTD




From theletter

«X| would like to underline that export controls do not aim at
preventing«trade» or in this caseresearch

The Commissions currently conductinga review of its export control
policy and hasrecentlyadopted on 16 October2013 a report to the
Counciland EuropeanParliamenton the implementationof the export
controlregulatio(COMR2013 710)

This review processwill be an opportunity for adjustments and
Improvementsto the current EU export control policy thus also
providing an opportunity to address dual use reasearch related
matters.

Onthe basisof this reviewprocesgshe Commissionvill adoptin 2014a
communicatiorwith optionsfor a new EUexportcontrol strategyX.»



TheRoyalSociety meeting on GOF

A Date: 16December2013

A Participants SirRoyAnderson, Professor Hamseter Klenk
Lord RoberiMay FRS, Professor Thomdsttenleiter,
Professor Toninson Professor Richamdloxon FRS,
Professor Giorgio Palu, Professor Philiga@sonetti Sir
John JSkeheFRS, Professor Sim@/ainHobson

A Main recommendations

I Theterm «gain offunction» is not appropriate

I Regulationof experimentsshouldbe consideredduringinitial stagesof
applicationfor supportX ®

I GreaterdiscussioranddebateX would generallybe welcomed
I Influenzais only one field which must deal withtheseissues

THE

ROYAL

SOCIETY



Regulatingdual-use research ifcurope. Science2014
Jan 24,;343(6169368-369

AYAAAS PaluG.

ESV's position stems frotine concernthat results from scientific work carried out in Europe on these organisms
would requirean export permit before they can be published in international scientific journals

This prospect raises a number of serious issues. Under what circumstances should this EC regulation be appliec
biomedical research®/ho is going to decide when the EC regulation does or does not &at should be
O2yaARSNBR a0l aiaedwadsgSingioiuBde Dis diiferd?S ThilsdS KoEatrivial question,
especially in the European Union context, where, in theory, there might be 28 different interpretations of the sam
regulation.) Does this create the potential for discrimination among scientists working in different European State
and between European scientists and those in the rest of the world? Does this decision apply only when specific
results are going to be published in journals outside Europe, or does it apply universally?

It may be that controversial questiomslated to this issue were ignored for too lon@llowing a precedent to be set
prematurely. We are overdue for discussionskog ¢ G2 NBX 3IdzZf I 0SS GKS RAAASYAVYI
does not compromise biosecurity, while maintaining the principle that acquiring important and meaningful
knowledge cannot simply be stopped. ESV believes that export control does not represent the best way to deal w
this issue.

Ourintention is not to criticize or to disregard the work of jurisprudence experf§e believe thathe European
Commission should take steps to promote a common understanding of the current regulation by existing working
groups or by a new advisory committesreated to deal with the dualse research in a harmonized and balanced wa
throughout Europe. In the meantime, we have expressed our willingness to provide law officers with proper scier
advice, making available the expertise of our many European scientists.




Theissue

How( 2 NXB3IdzZ 4GS GKS RAA
data in a way thatoes not compromise
biosecurity, while maintaining therinciple that
acquiring important and meaningful
knowledge cannot simply bstopped

ES\believes thaexport control does not
represent the best way to deal with thissue




GORapplied to potential pandemic
pathogens Is a case of potential
«Dual Use Researeh



Dual useresearchof concern

5dzF £ dza S NI & t8dt, NS ¥n caried dndekstdddikganbe
reasonably anticipated to provide knowledge, products, or technologies that

could be directly misapplied by others to pose a threat tg public health,
agriculture plant€ ' YA Yl £ a2 GKS Sy gdANZ YYSyu 2
AdvisoryBoard for Biosecurity 2008)

A Researclon «PotentialPandemidPathogens is assesseth
the contextof DURC

A CouncilRegulationNEC) No 428/2009:setting up a
Communityregimenfor control of exporttransit, brokering
of dualuseitems»

A Thisregulationdealswith the post-experimentalphases
andcannotbe exhaustive



Dual Use Dilemma

Should 1, as a scientist, perform a certain experiment whose
results might be misused?mp An (inhereetlyicaldilemma
concern with values, benefits, harms, duties

Ethicsis alsodual

PursuingGOOLan produceHARM. It Is intended that
pursuing HARM is not allowed

v’\

ns and answers can cha(aifferent
f R B RATFSNBYI



Dual use dilemmas an ethical
dilemma
Promotinggoodin the contextof potential harm

A Forresearcherspotential kmalevolend actionsof others
I Intendedoutcomes
I Unintendedbut forseenoutcomes
I Unforseenoutcomes

A For private and publiénstitutions: academidreedom
disseminatiorof researchfindings funding

A For privatecompanies free enterprise profit
A Formilitary serviceSNBAC&  offensedefence
A Forinternational bodies(WHO, Elé»  polidynding)



CNRY 9UKAOa&ax
SocrateSar esj) RPlato + n <+ a
s o,-Aristotelesg 1 h A n
Sal ntAg ostin E(responsability, charity)
Kant andlluminism

Humansare bound, from a knowledgeof their duty
as rational beings, to obey the categorical
Imperativeto respectother rationalbeings

Utilitarianism (Millg
X®¢2 . A2SUKAOA
Van Potter 1970



AncientSageSWVisdom

a ! decisionwas wise, even though it
led to disastrousconsequencesif the
evidenceat hand indicated it was the
best one to make and a decisionwas
foolish, even though it led to the
happiest possible consequencesjf it
was unreasonable to expect those
X O2yasSljdSyOSas
Herodotus, ¢.500 BC




RiskBenefit analysisKbut what Is
«risk» andwhat is «benefit»

Risk r / s 7 (éhanae)riscusor r ga (rish)
=) Disseminatiorof highly
pathogeniamicrorganisms

=) Harm

Benefit benefacere =) Aidsfor health
(vaccinedrugs pandemicpreparednessdiagnostic
tools)

™ Knowledgstself (Ulixes
mythfrom5 I Yy (DvieeaComedy)

=) Good



FromPhilosophy
to Natural Philosophy
to Science

Sciencalerivesfrom thelate latin <Scientia
= «Knowdledge

usedto be«t a . a»Or «de rerum
natura»



New Knowledgemp controversy

Galileo Galileintroducing the scientificmethod in natural
philosophydissertation

From the Dialogue Concerning the Two Chief Woflgstems:
«Philosophyis written in this grand book, the universe, which
stands continually open to ougaze Butthe book cannot be
understood unless one first learns to comprehend the language
and read the letters in which it isomposed. lis written in the
language of mathematics, and its characters are triangles,
circles, and other geometric figures... Without these, one
wanders about in a dark and obscutabyrinth»

UniversaUniversisPatavinalLibertas:

TheD | £ Adod@umnQ a the Academicfreedom motto
at the Universityof Padova



Whenappliedto MicrobiologyX @

From «Thdetrothed» of A. ManzoniDon
Ferranteaboutthe Plague

«Theplaguecontagiumis not substancenor isit
accident it isnot matter nor spirit, thusit
cannotexist

\ 4

Formallogicsaccordingto Aristotele



But prevention needsknowledge

f:.} 0 Wh enmeditating over a disease, | never

- think of finding a remedy for it, but instead,
a means of preventing 1| tL.@asteur (1884)



Prevention In place

before vaccines
ThePlaguedoctor

"Thenosehalf a foot long, shapedlike a beak,
filled with perfumewith only two holes,oneon

eachsidenearthe nostrils,but that cansuffice
to breatheand to carry along with the air one
breathesthe impressionof the drugsenclosed
further along in the beak Underthe coat we

wear boots made in Moroccan leather (goat
leather) from the front of the breechesin

smooth skin that are attached to said boots
and a shortsleevedblousein smoothskin,the

bottom of which is tucked into the breeches
Thehat and glovesare also made of the same
skinX with spectaclesvertheS & S 3 €




Preventionin placebefore vaccines

Lazzaretto and quarantine

Plagueepidemicsin Venice 1630

The «Lazzarettoisland(the quarantineisland)
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Controversial scientific topics
Someexamplesin «Biology»

Geneticmodified microorganism»RecombinanDNAtechnoIogiesONGOING
DEBATE

GeneTherapy? the case of JesgBelsingeiand ofinsertionaloncogenic
transformation ONGOING DEBATE

Embryonicstemcellsresearch ONGOING DEBATE

Humangenomecloning ONGOIN®EBATE

Synteticbiology ONGOING DEBATE

Gain offunctionexperimentsACCEPTED FOR MANY FIELD OF RESBAECH.

debate for understandingoathogens¥irulence transmissibility fithessK ®UR
DEBATE



Ongoing debate around humancloning

UH Welcome to the United MNations. It's your world.

with breaking news from the UN News Service

Hews Radio Televizion Photo Webcast Meetings Coverage Media Accreditation Secretan

Africa Americas Asia Pacific Europe Middle East

General Assembly ban on all human cloning to be reconsidered by UN
ethics panel

13 October 2008 — The permissibility of therapeutic cloning &
will be the focus of a United Mations ethics panel later this !
manth when it considers whether a non-binding General -
Assembly declaration calling on Member States to ban all
forms of human cloning should be reassessed in light of 0
scientific, ethical, social, political and legal advances.

In 2005 the Assembly declared all cloning incompatible W Tweet
with human dignity and protection of life, voting 84 in
favour, 34 against, 37 abstaining and 36 absent, after a decade of work on reproductive 2
cloning by the International Bioethics Committee (IBC) of the LIM Educational, Scientific and
Cultural Crganization (UNESCO). g+

Mow the IBC will debate the issue anew at a two-day meeting at UNESCO headguarters in
Faris beginning 28 October, noting that some people, mainly scientists, are urging a different

approach to therapeutic cloning. [ Share

‘Recent technological developments and new prospects for the use of stem cells in the _
therapy of human diseases have once again raised the issue of adequacy of international = Print

regulations governing this research,” an IBC working group set up at the request of UNESCO
Director-General Kaoichiro Matsuura said in a report in September.

The report noted that the main point of contention in the 2005 Declaration was the guestion of linking the
issues of reproductive and non-reproductive cloning, which was not agreeable to many States who
abstained or voted against.



OScientistdhave an obligationto do no harm. They
should always take Into consideration the
reasonablyforeseeableconsequencesf their own
activities€t TheNurembergCode

oTheexperimentshouldbe suchasto yield fruitful
results for the good of society, unprocurableby
other methodsor meansof study,and not random
and unnecessaryn naturee TheNurembergCode

Who is goingto decide?



Examplesf DURQCesearch

A Themousepoxvirusexperiments(JVI 2001)
A TheprojectJefferson B.cereusanthracisSeptember2001)

A Thesequenceof the SPICRrotein of the smallpoxvirus (PNAS
2002)

A Accidentalgeneration of avirulentform of Mycobacterium
tubercolosigPNAS 2003)

A SmallpoxEbola chimera (UBiodefencg

A Entiresequenceof B.anthracigNature 2003) and of 1918 H1N1
(Nature 2005)

A «Resurrection of 1918 HIN1 by revergenetics (Science 2005)
(the NSABRBvualuatedthe paperbefore publicationandconcluded
that the scientificbenefits faroutweighedthe potential risk of
misuse

A Syntheticsyntesisof a poliovirus (Science 2002)



Experimentsof concern not only GOF
on HS5N1!

A How to render a vacciniaeffective
A Conferresistanceo abtibioticsand antiviralagents

A Enhancehe virulenceof apathogen or render a non
pathogenvirulent

A Increasethe transmissibilityof apathogen

A Alter thehostrangeof apathogen

A Enablethe avasionof diagnosisand/or detection

A Enablethe weaposizatiorof abiologicalagent ortoxin
A Geneticsequencingf pathogenicmicrorganisms

A Synthesi®f pathogeniamicrorganisms

A Experimentswith smallpoxvirus

A Attempsto recover revivepastpathogens

From Miller &SelgelidSciEngEthics 2007 13:523%80



TheEDbolavirusparadoxin the GOF
debate at the RoyalSociety

(December2013)

A HansDieterKlenk Ebolaalreadyweaponised

for military purposes

A John JameSkehel GOFRappliedto Ebola
might still be usefulif one couldpredict
naturalemergingvariantsby NGS

RISK? BENEFI

7

Who Is going to decide?



Thesedifferent controversialscientific
topicsrise thesameethical questions
and needthe sameanswers’

Ishumancloningcomparableto GOF
appliedto potential pandemic
pathogen®

Who Is going to decide?



Too limited attention so far to the ethics
of scientific experiments that might be
risky but do not immediately involve
human participants(Nuremberg Code)

Council Regulation (EC) M23/2009
cannot be the only answeksy code of
conducts? Hippocrates oath for scientist”



| essons fronledical Science

A Long history/experience with codes of
conduct:
I Hippocratic Oath

| Codes of Medical Associations (e.g., AMA ¢
WMA)

I Nuremberg Code

I Declaration of Helsinki
A Extremely influential Y (5
A Largely effective guide to action 4§
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Gain offunction basedexperiments

a D |- okfyhction experiments, the logical counterpart of
knockouts, are performed to finegstablish the function
of aLISOATAO 3ISYSce

A Aretheyneeded
A Arethey useful

- Mechanism®f oncogenesisRascMyg Sre&  LJp 0 2
- Embryogenesis
- XD



Gain offunction or gain ofpathogenicity?

The «special» case glathogens

Anytime we manipulatea microbialgenomewe couldpotentially alter the
Y A ONZ NIphathbderictyf).&. Shimoncet al, PNAS 2003)

Even«wild-type» pathogenshandledundercontrolledand high standartiosafety
andbiosecurityconditionsmight poserisk (June2014possibleanthrax exposures
of 75 CDC stafhemberg

Theproblemis not confinedto influenza virusibolavirugZ | L + Xsat >~ | Y
confinedto Virology(ClostridiurmbotulinumX & 0

HOWEVER

Theriskmight be higherfor studiesaimedat the developmentof predictive
parametersfor assessing

- the risksassociatedvith emergentvirusstrains
- the outcomeof vaccination

Therisk might be higherwhenthe experimentsare conductedon Potential
PandemidPathogens



GOF orPPPsopenqguestions

A Are these studies usefl

A Are there methodologies alternative to G@Funderstand
virulence, transmissibilitypathogenfitness andadaptation?

A Can we design universal vaccines and efficient therapeutic
strategies without this knowledge?

A What could tellusa risk/benefit analysis and who should
carryit on?

A Shouldwe wait for an highly aggressive pathogen to emerge
In the human population or shoulorepareourselfto fight it?

A Key question HARM for humankind?

!

A Scientific, regulatorand ethicalguestions fiot only for
scientists




Riskbenefit analysis

A GOODusefulto «prevents or foresee> the onsetof
pandemicsusefulto developvaccinesusefulto develop
drugs???f there is not a cleardemonstrationof these
«benefits»there isnot a proveagainstthem

A HARM:disseminatiorof highlypathogenicviruses
intentionallyby «others» or bymistake???Reproductiorof
thesedata bybioterrorists???Theseeventsare possible(asin
the case opreviouslypublishedDURGesearchybut X & (i K ¢
generatedH5N1is reallyhighlypathogeni@???

Who Is going to decide?



Someanswers

Cell

Volome 157, Issue 2, 10 April 2014, Pages 2542959

Peering into the Crystal Ball: Influenza Pandemics and Vaccine Efficacy

Matthew S. Miller - & - B Pater Palese™ ™ & &

A Understandindiow factorssuchasvirulence transmissibility andviral fitness
intereconnecwill requireGOFexperiments

A GOFexperiments are (AND HAVE ALWAYS BEEN) fundamental pillar of sciet
inquiry and are essential to the rigorous execution of scientific method

A Ironicallythe onlyway toaddresghe uncertaintyis to moveforward with GOF
studiesthat will serve tocontextualizénow adaptationsthat mediatemammalian
transmissibilityaffect other propertyof the virus guchasthe dramaticreduction
in virulenceobservedy Fouchiegroup)



Alternative approaches to studying human adaptation of influenza A viruses, and more generally
to improving vaccines and therapeutics.

Lipsitch M, Galvani AP (2014) Ethical Alternatives to Experiments with Novel Potential Pandemic Pathogens. PLoS M8A164%): el
doi:10.1371/journal.pmed.1001646
http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1001646




