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InternalgenesofahighlypathogenicH５N１influenza
virusdeterminehighviralreplicationinmyeloid
cellsandsevereoutcomeofinfectioninmice

Collaboratingwith Prof．Wendy Barclayfrom theSectionof Virology,Departmentof Medicine,
ImperialCollegeLondon,theresearchteamdirectedbyProf．CaoBin (曹彬)fromtheDepartmentof
Respiratory Medicine,Capital Medical University;Centerfor Respiratory Diseases,Departmentof
PulmonaryandCriticalCareMedicine,ChinaＧJapanFriendshipHospital,Beijing,China,recentlyreported
thathumanandavianinfluenzavirusesaredifferentlycontrolledbyhostfactorsinalternativecelltypes;
internalgenesegmentsofavianH５N１virusuniquelydrovehighviralreplicationinmyeloidcells,whichtriggered
anexcessivecytokineproduction,resultinginsevereimmunopathology．TheworkwassupportedbytheNational
NaturalScienceFoundationofChinaandpublishedinPLoSPathog (２０１８,１４(１):e１００６８２１)．

Theseverityofthenextinfluenzaviruspandemicwillbedeterminedbythenatureofthevirusthat
emergesfromananimalsourceandacquiresanairbornetransmissiblephenotype．Thehighlypathogenic
avianinfluenza(HPAI)H５N１influenzavirushasbeenapublichealthconcernformorethanadecade
becauseofitsfrequentzoonosesandthehighcasefatalityrateassociatedwithhumaninfections．Severe
diseasefollowing H５N１influenzainfectionisoftenassociated withdysregulatedhostinnateimmune
responsealsoknownascytokinestorm,butthevirologicalandcellularbasisoftheseresponseshasnot
beenclearlydescribed．Inthisresearch,weaimedtounderstandthevirologicalmechanismbehindthe
cytokinestorm,and particularlythecontribution ofinternalgenesegmentsthatencodethe viral

Figure　Shematicofthefeaturesinthelungofmice
afterinfectionwith６∶２Eng/０９or６∶２Vic/７５,６∶２
Tky/０５,respectively．

polymeraseandthenonＧstructuralproteins,sincethesemightberetainedinapandemicvirus．
Toavoidthecomplicationthatdifferentviralsurfaceproteins,HAandNA,mightaffectcelltropism

andimmuneresponsesinvitroandinvivo,theyrescuedaseriesof６∶２reassortantvirusesthatcombined
aaA/PuertoRico/８/３４ (PR８)HA/NApairingwiththeinternalgenesegmentsfrom humanadapted
H１N１,H３N２,oravianH５N１viruses．TheyfoundthatmiceinfectedwiththeviruswithH５N１internal
genessufferedsevereweightlossassociatedwithincreasedlungcytokinesbutnothighviralload．This
phenotypedidnotmaptotheNSgenesegment．
Insteadtheydiscoveredthattheinternalgenesof
H５N１virussupporteda muchhigherlevelof
replicationofviralRNAsin myeloidcellsin
vitro,butnotinepithelialcellsandthatthiswas
associatedwithhighinductionoftypeIIFNin
myeloidcells．They alsofoundthatinvivo
duringH５N１recombinantvirusinfectioncellsof
haematopoeticoriginwereinfectedandproduced
typeIIFNandproinflammatorycytokines．

Takentogethertheirdatainferthathuman
and avian influenza viruses are differently
controlled by hostfactorsin alternative cell
types;internalgenesegmentsofavian H５N１
virusuniquely drove high viralreplicationin
myeloid cells, which triggered an excessive
cytokine production, resulting in severe
immunopathology． This finding may guide
futuretherapeuticoptionsforvirusesthathave
recentlycrossedintohumansfrombirds．


