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Mobilecolistinresistance:Fromitsorigins
tofunctionalunification

WiththesupportbytheNationalNaturalScienceFoundationofChinaandNationalKeyR&DProgram
ofChina,aresearchgroupledbyDr．FengYouJun(冯友军)attheDepartmentofPathogenBiology&
MicrobiologyandDepartmentofGeneralIntensiveCareUnitoftheSecondAffiliatedHospital,Zhejiang
UniversitySchoolofMedicine,providedmechanisticinsightsintomobilecolistinresistanceimpartedbya
growingbodyofMCRfamily,whichappearedasbackＧtoＧbackcoＧsubmissionsinAdvancedScience (doi/
１０．１００２/advs．２０１９０００３４&doi/１０．１００２/advs．２０１９０００３８)．

Antimicrobialresistanceis a prevalent health concern．Colistinis alastＧresort defense against
carbapenemＧresistantbacterialpathogens．Arainbowcoalitionofmobilecolistinresistance(MCR)genes
raisessignificantglobalhealthconcerns．Dr．Fengsresearchgroupisthefirsttodescribetheactionand
mechanismofcolistinresistanceimpartedbyMCRＧ４,arecentlyＧidentifiedmemberfromthebroaderMCR
family(CommunBiol,２０１９,２:３６)．MCRＧ４isproposedtooriginatefromasilencedvariantoftheaquatic
bacteriumShewanellafrigidimarinabyprogressiveevolutionandformsaphylogeneticallyＧdistinctgroup
fromthewellＧstudiedMCRＧ１/２family．Toaddressthishypothesis,Dr．Fengelucidatedanewfamilyof
nonＧmobilecolistinresistance(fromnmcrＧ１tonmcrＧ１．８)fromShewanella．Phylogenetic,geneticand
biochemicaldatasuggestedthatNMCRＧ１actsasaprogenitorofMCRＧ４variants(AdvSci,２０１９,doi/１０．
１００２/advs．２０１９０００３８)．Together,itconstitutesaproposalforaquacultureinvolvinganaquaticbacterium

Figure　AworkingmodelforNMCRＧ１action．

Shewanellaasasource/naturalreservoirofmobileMCRＧ４colistinresistance．
AsforMCRＧ５,anewlyＧidentified memberofthe MCRfamily,Dr．Fengdiscoveredthatitisina

phylogeneticallyＧdistinctplacefromthewellＧstudiedMCRＧ１/２members．IncollaborationwithProf．Zong
attheWestChinaHospital,SichuanUniversity,Dr．Fengreportedthefullgenomesequenceofanovel
mcrＧ５Ｇcontainingplasmidfrom thezoonoticpathogenAenomonashydrophila (AdvSci,２０１９,doi/
１０．１００２/advs．２０１９０００３４)．GenomiccontextanalysissuggestdthatmcrＧ５disseminatesviaTn３transposonＧ
basedgeneticevents．AlthoughdomainＧswappingindicatedthatMCRＧ４(orMCRＧ５)andMCRＧ１/２arenot
functionallyＧexchangeable,MCRＧ４ (or MCRＧ５)possessesasimilarsubstrateＧrecognizablecavityand
exploitsanalmostＧidentical‘pingＧpong’catalysismechanism．Evidently,theseresultsillustrated,forthe

firsttime,a composite picture
that MCRＧ４/５ proceeds in a
uniqueevolutionarypathtogaina
common mechanistic capability,
givingthephenotypicresistanceto
colistin．Veryrecently,Dr．Feng
was invited to formulate a
commentary on dissemination of
MCRＧ１Ｇproducing Salmonella in
EBioMedicine (２０１９,doi:１０．
１０１６/j．ebiom．２０１９．０３．０７３)．

Apartfromtrackingtheorigin
ofmcrＧ４variants,thesedataalso
underlinedthatagrowingbodyof
MCR family resistance enzymes
arefunctionallyunified．Itpavesa
wayforfutureeffortstodevelop
smallmoleculesthatmightreverse
colistinresistance．


