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AnewtypeofDNAphosphorothioationＧbased
antiviralsysteminarchaea

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．
ChenShi(陈实)attheKeyLaboratoryofCombinatorialBiosynthesisandDrugDiscovery Ministryof
Education,SchoolofPharmaceuticalSciences, Wuhan University,discoveredanew typeof DNA
phosphorothioate(PT)modificationＧbasedantiviralsysteminarchaea,whichwaspublishedinNature
Communications(２０１９,１０:１６８８)．

PTmodificationisanewlyidentifiedDNAstructuralalterationinwhichthenonＧbridgingoxygeninthe
DNAsugarＧphosphatebackboneisreplacedbysulfur．ThisunusualoxygenＧsulfurswapoccursina
sequenceＧselectiveandRP configurationＧspecificmannergovernedbygeneproductsofthedndABCDE
cluster．To understandthis unusualsulfurＧcontaining DNA modification,Prof．Chens group has
conductedextensiveinvestigationstowardsitsphysiologicalfunctions．ThesulfurＧforＧoxygensubstitution
confersnucleaseresistancetoPTlinkage．Insomebacteria,PTsconstituteadefensebarrierresembling
themethylationＧbasedrestrictionＧmodificationsystem,inwhichPTservesasarecognitiontagallowing
discriminationbetweenselfandnonＧselfDNA,andDndFGHactsastherestrictioncognatetoattacknonＧ
PTmodifiedforeignDNA．Moreover,ChensgrouphasfoundthatPTmodificationhasevolvedadditional
functionsincludingtheepigeneticcontrolofgeneexpressionandthe maintenanceofcellularredox
homeostasis．ThesefindingswerepublishedinPNASin２０１７and２０１８,respectively．

Figure　ThedifferentgeneticorganizationsandantiviralmechanismsofPTＧbasedDndFGHandPbeABCDdefensesystems．

Inspiteoftheextensivestudiesinbacteria,noPTsystemshavebeeninvestigatedinthearchaea
domain．Althoughcategorizedasprokaryotes,archaeahavethegeneticfeaturesmoresimilartothoseof
Eukaryathantothoseofbacteria．Forexample,archaeawraptheirDNAintohistoneＧDNAcomplexes
withthesamegeometryasDNAintheeukaryoticnucleosomes．Inthiswork,theyreportedanewarchaeal
defencesystemthatinvolvesDndCDEAＧspecificDNAPTmodificationandthePbeABCDＧmediatedhaltof
viruspropagation．PbeABCDisanewsetofPTＧrelatedrestrictionproteins,whichsharesnosequence
homologytoDndFGHinbacteriabutiscapableofinhibitingviralDNAreplication．Interestingly,unlike
thediscriminationandcleavageofnonＧPTＧmodifiedinvasiveDNAbyDndFGH,DndCDEAＧPbeABCDdoes
notexertitsdefensefunctionviathedegradationorcleavageofviralDNA,expandingtheknownarsenalof
defencesystemsaswellasourunderstandingofhostＧvirusinteractions．


