Table of content

Remerciements............... . i g |
RESUME ... ...ii . s e i 1}
SUMMARY (it s nn LA L T S . 1\
Tableoficontent.ic....oiis il e e \"l
Listioffigures .........ol il L E aa ee  L IX
Listoftables ... . iiin o i s Xi
CHAPTER1 INTRODUCHIION. oo o il siineiiciiiiii sinionines b iiooiiisinensiatilonsadansessisionsisass 1
CONTEXT i iiiiiini  heniisinss ioieeiys i diiiiian s 0o linsnnse sata s ssasito vt nnssning cxb v 1
VIRUSES AND PICORNAVIRUSES . ..ooicioiiiiniiiiviin binaiusoiitioenis iucasunisvasnsisiisssninisis sissnanssassinsn 1
BACKGROUND Godbiniidins s it iisiiini il b il onii Lt oial L i s 1
DISINFECTION METHODS AND GUIDELINES .......cooviiiiiiiiiiiiininnieiieiseeneeseesssessessessssssesssssesss 5
DISINEEC FION. cisiinneon ol i cucnin o ailiiony sl v ibenintih it il i e il (50 S tvsivinniosss 5
CTVALUE DATABASE . o ssnee s nousannaiis iobin hn ot i i 0 e i i e 7
MATRIX- AND VIRUS-RELATED RESISTANCE MECHANISMS .....ueuviutinreressersentenesseseeeessesesaeseeseseesessennensens 10
MISSING INFORMATION AND UNANSWERED QUESTIONS 11
RESEARCH OBJECTIVES AND APPROAGCH. ... icoiuiiunvsisivessnbnssibinnnssnssnasisdinnsiosinasibuaponsssssnasnnns 11
CHAPTER 2. VARIABILITY IN DISINFECTION RESISTANCE BETWEEN CURRENTLY CIRCULATING ENTEROVIRUS B

SEROTYPESANDSIRAING. . . 0 i i e Shiin i e o it e 11
CHAPTER 3. EFFECT OF SALT AND PH ON VIRUS THERMOSTABILITY. ..evveueetenierinerreeeneesesenesseseeseesenaenees 11

CHAPTER 4. STRUCTURAL MECHANISMS CAUSING HEAT RESISTANCE MEDIATED BY THERMAL ADAPTATION OR

7.0 NRIERE . PRI O R S e ORI W O R R - TR 12
CHAPTER 2 VARIABILITY IN DISINFECTION RESISTANCE BETWEEN CURRENTLY

CIRCULATING ENTEROVIRUS B SEROTYPES AND STRAINS.......cccconiummiieiiiiiininsinneeieeincinnnn 13
INTRODUCTION 5 s it s it e i i daiiinis 13
EXPERIMENTAL SECTION .......cieccsiicscnsunasossneissisasossssiossinsssssssassoosossissassissabainsasiisesassssnnsons 15
ISOLATION OF CIRCULATING VIRUSES :isstiunceseessionstsicinrasiarsasss dsandiotsvsnsstesaivbbonsssnbesnssatsasdontarassuisiaons 15
VIRUS IDENTIFICATION, WHOLE GENOME SEQUENCING AND ALIGNMENT ....ceviiviieiiierennrieeniieeenrneesiieees 15
VIRUS PURIFICATION AND -ENUMERATION. . .: i iorsnusinrsiiesinsssosssshabasstostonsesitsseasas sorsvotsdhaidysinonssosnasasions 16
INACTIVATION:EXPERIMENTS vovse s e i i il b lie: il ol e il o Sl e 17
INACTIVATION RATE MODEILING .oiisn e i il e i s s e B e i, 18

BAYESIAN ANALYSIS OF RATE CONSTANTS

DATA ANALYSIS

RESULTS AND DISCUSSION ...cceiiiiriiiiinnnirieeiierinniunneneesseissisisntessesiesisenminnsssssssssansaiesses 20

VIRUS ISOLATION
INACTIVATION KINETICS ¢ vveeeirreeeenreseeosseeasssseasssesesssesssissssssassasssesnssessstessssiassssanesearsssanss s st 21
INTER-SEROTYPE COMPARISON OF INACTIVATION KINETICS...ceuuiieerunieenniresssieeeniiieeeinnesnnisseniae s 24

ASSESSMENT OF ENTEROVIRUS LAB STRAINS OR MS2 AS SURROGATES FOR THE DISINFECTION OF
ENVIRONMENTAL ISOLATES

CHAPTER 3 EFFECT OF SALT AND PH ON VIRUS THERMOSTABILITY.....c0o0eeetieunsurzeneseeee 30

INTRODUCGTION ...uiiiiiiiiieiieeiieiineieetieetteeeeseessernastasssssssseiosiiossssssastatasasataatsstttentsstssssssnssses 30

ROLE OF TEMPERATURE IN VIRUS PERSISTENCE OUTSIDE THE HOST
THERMOSTABILITY OF ENTEROVRIRUSES ¢ evveeeesiteeeeineeesirasesanssssesssta s s siasss s snaes st sesisss e 30

EXPERIMENTAL SECTION

CELLS AND VIRUSES ....vceseesusessrnsssorsstssssssasassasessssstsssssnassassntas dassasasssasstssosstssssisssasssesissaranessasasssassess 31

INFECTIVITY ASSAY

ANTIGENIC DIVERGENCE ASSAY 1. eeuittuettieeeietiustrietssaasstiesssesenae sttt r st saastai s taa sttt sttt aattes 32
THERMAL INACTIVATION EXPERIMENTS 1ottt ciuniiuititeri it s e e s en et s s st ettt s st 32
DETERMINATION OF THE CAPSID MELTING TEMPERATURE (BREAKPOINT). ................................

ASSAY TO MEASURE GENOME INTEGRITY .eiiiittiiiimiiensetiiiie sttt et s s st st 33

STRUCTURAL MODELLING

DIATA ANALYSIS 1o veeeveeueeeuesesseaeeasesasssesesesseesseseseseesaaasseeas s e s s e se b e aa b e eE e s b e s oL e T e s s e L e 3
RESULTS .... B B 0 TN S T 35
EFFECT OF TEMPERATURE AND SOLUTION COMPOSITION ON INACTIVATION ..ooiiiiiiiiininiiiniisinsiene 35
STRUCTURAL ANALYSIS

DISCUSSION ..eeeeeeeeeeeeeessssssssressssasssanssessestossssssnssasesessssssssstesestsessosissrsataassssssssssssnnisteeses 42
PROPOSED MECHANISMS OF INACTIVATION L..eutiateiuiaiueiueessassese et st ses st eb s st 42
STRUCTURAL FEATURES LEADING TO ENHANCED THERMOSTABILITY .ouviuiiiiiiiiiiiiisisses e 43
CONGCLUSION ...coevvveeieireeerersreeessstsessssteessssnsesssssessessatsssssisssiessnsassssiaessssssssssntstossntasssssnns 45

CHAPTER4 STRUCTURAL MECHANISMS CAUSING HEAT RESISTANCE MEDIATED BY

THERMAL ADAPTATION OR SALT....cccciieieiiinnnnnaeriaanenasuunsseseeensenosisnnnuaeneasesosasnnnneenessensones 46
INTRODUCTION
MATERIAL AND IMETHODS ...ceieeiieiuirtrtrtetiiesisrnereesssssssssinntansastsssassssssttestssiessinnntatanaas 48

CELLS AND VIRUSES



THERMAL INACTIVATION AND DETERMINATION OF BREAKPOINT TEMPERATURES. ...ccuvveirenrrenirenrenreenieans 48

LHERMALADAPTATION -oissmarvaias il bioeldiatiidiinalin siinntitsin funn i B L B AR g 48
GENOME SECIUENCING v istsvtundiiinan ius ontistan susninusss sus s ot s th useth yanoviowasanitus sidite st soioliba st Aveot el 50
COMPETITION ASSAY TO DETERMINE VIRAL FITNESS...ecvvtetteetreetresteestresseessressnessseesseesssesssessvsessseesnns 50
STRUCTURAL MODELEING o o s i et i i e e 50
DATAANALYSIS. e vl it i R it i L L T i B e e, 52
RESULTS AND DISCUSSION ...ciiiiiiiiiiiiiiiiiienimeessesussssseissiasmesieesieneemestsesssssmasssssssssssssannes 52
THERMAL ADAPTATION AND ITS EFFECTS ON VIRUS INACTIVATION, COMPOSITION AND FITNESS................. 52

INFLUENCE OF PROTEIN INTERACTION FORCES ON THE THERMOSTABILITY OF CVBS

CONCLUSION ...ttt sttt st es e s a e s e a s s et ean e e st enn s e s sna s e s snbnessens 61
CHAPTERS5 CONCLUSION AND PERSPECTIVES.... 62
REFERENCES .......ccuiurieeiiiiiiiisnnniueeieiieiiisisnnnsieeiesionienissnastesieseesiossesssntesseessossssnnsseesiosssannes 81

Vil



