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AnoveltechnologyforlightingupNAD＋

metabolisminlivecellsandinvivo

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamsledbyProf．

ZhaoYuZheng (赵 玉 政)andProf．Yang Yi (杨 弋)attheEastChina UniversityofScienceand

Technologycooperatedtodevelopageneticallyencodedfluorescentsensorformonitoringnicotinamide

Figure　 MappingthedifferentrolesofNAD＋ precursorsinvarious
organisms (top),andimaging NAD＋ declineduringaginginsitu
(bottom)．

adeninedinucleotide(NAD＋ ),whichwaspublishedinDevelopmentalCell(２０２０,５３(２):２４０—２５２)．

NAD＋ playscentralrolesinenergymetabolism,redoxreactionsandmanyregulatoryenzymes,andis

involvedindiversebiologicalprocessessuchasdevelopment,aging,immuneresponse,cancer,and

neurodegenerativediseases．AnincreasingnumberofstudieshaveshownthatcellularNAD＋levelsdecline

withage,anditssupplementcanalleviatetheagingprocess．MonitoringtheNAD＋levelinlivingcellsand

invivoisthusofgreatinterestforvariousresearchfieldsinlifescience;however,itcanhardlyberealized

bytraditionalbiochemicalmethods．

Tomeetthischallenge,ZhaosandYangsgroupsdevelopFiNad,ahighlyresponsive,specificand

ratiometricgeneticallyencodedfluorescentsensorfor NAD＋ ,andestablishedtheinＧsitu monitoring
technologyforNAD＋ dynamicsina

variety of organisms, including
bacteria,celllines,mice,zebrafish,

andhumanＧderivedstemcells．They
utilizedFiNadtostudytheNAD＋

biosyntheticpathwaysin different

speciesinthepresenceofcommon

NAD＋ precursors,andfoundthat

increased NAD＋ synthesiscontrols

morphofunctional changes of

activatedmacrophages．Inaddition,

FiNadallowsthemtovisualizethe

declineofNAD＋incellsenescence,

intheagingmouse,andinhuman

urineＧderivedstemcellsatdifferent

ages． This technology tackles a

bottleneckof metabolicanalysisand

supportsthevisibleinvestigationofcell

metabolism andthe developmentof

NAD＋ＧtargetingantiＧagingstrategies．


