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Molecularmechanismofgenetic
compensationresponse

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．
ChenJun(陈军)attheMOE KeyLaboratoryofBiosystemsHomeostasis& ProtectionandInnovation
CenterforCellSignalingNetwork,CollegeofLifeSciences,ZhejiangUniversity,uncoveredthemolecular
mechanismofgeneticcompensationresponse(GCR),whichwaspublishedinNature(２０１９,５６８(７７５１):
２５９—２６３)．

GCRisconsideredageneticparadoxandwasfirstlydescribedinzebrafishtoexplainaphenomenonof
thephenotypicdiscrepanciesbetweengeneＧknockoutandＧknockdownin２０１５,wherebytheknockoutofa
genesometimeshasnoobservableimpactduetothetranscriptionalupregulationofrelatedgenes,whereas
theknockdownofthesamegenedoesnottriggertheGCR,inturntoresultin majordefects．This
phenomenonwasalsofoundinother modelsystemsincluding miceandArabidopsis．However,the

Figure　Aproposedmodelforgeneticcompensationresponse．

underlyingmolecularmechanismoftheGCRremainselusive．
Prof．Chensteam usedtwozebrafish mutantscarryingaprematureterminationcodon (PTC),

capn３aＧ/Ｇ(acysteineproteinase)andnid１aＧ/Ｇ (abasement membraneprotein)asgenecompensation
models．Bothofthemutantsdonotexhibitanyobviousphenotypesduetoupregulationofitsfamily
membersineachmutant,whichisdifferentfromthoseofembryoswiththeknockdownofeithercapn３a
(displayingsmallliver)ornid１a (showingshortbodylength)．Byanalyzingsixuniquelydesigned
transgenes,theydemonstratedthattheGCR wasdependentuponboththepresenceofaPTCandthe
nucleotidesequenceofthetransgenemRNAthatishomologoustothecompensatoryendogenousgenes．
SincemutationsproducingaPTCarerequiredtotriggeraGCR,theyspeculatedthatthenonsenseＧ
mediatedmRNA decay (NMD)pathway mightbeinvolvedin GCRs．Throughgeneknockdownand
knockoutofthekeyfactorsofNMDpathway,theydemonstratedthatonlyupf３a (aweakmediatorof
NMD),butnotupf１andupf３b (promotersofNMD),wasrequiredfortheGCR．Furthermore,they
revealedthe GCR wasaccompaniedbyanenhancementof H３K４trimethylation (H３K４me３)inthe
transcriptionstartsite(TSS)regionsof
the compensatory genes． They also
identifiedthat Wdr５,a component of
COMPASS complex, interacted with
Upf３a,andwasrequiredfortheGCRby
mediatingH３K４me３atthepromotersof
compensatorygenes．Thesefindingsnot
onlyprovideapotentialmechanisticbasis
forthe GCR (Figure),butalso for
overcomingtheobstacleofGCRsingene
function studies and developing novel
therapeuticstrategiesintreatingmissense
mutations associated with genetic
disordersthrougheithercreatingaPTC
inthemutatedgeneorbyintroducinga
transgene harboring a PTC totrigger
aGCR．


