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Nicotinamide riboside supplementation corrects deficits in oxytocin, sociability and anxiety of
CD157 mutants in a mouse model of autism spectrum disorder.
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Oxytocin (OT) is a critical molecule for social recognition and memory that mediates social
and emotional behaviours. In addition, OT acts as an anxiolytic factor and is released
during stress. Based on CD38’ s activity as an enzyme that produces the calcium—mobilizing
second messenger cyclic ADP-ribose (cADPR), CD157, a sister protein of CD38, has been
considered a candidate mediator for the production and release of OT and its social
engagement and anti—anxiety functions. However, the limited expression of CD157 in the
adult mouse brain has undermined confidence that CD157 is an authentic and/or actionable
molecular participant in oxytocin—dependent social behaviour. Here, we show that CD157
knockout mice have low levels of circulating oxytocin in cerebrospinal fluid, which can be
corrected by the oral administration of nicotinamide riboside, a recently discovered
vitamin precursor of nicotinamide adenine dinucleotide (NAD). NAD is the substrate for the
CD157- and CD38-dependent production of cADPR. Nicotinamide riboside corrects social
deficits and fearful and anxiety—like behaviours in CD157 knockout males. These results
suggest that elevating NAD levels by NAD-boosting nicotinamide riboside may allow animals
with cADPR— and oxytocin—forming deficits to overcome these deficits and function more
normally.
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FH T b (0) 1, Hha e - SEOMEEMA. LA SV AER. IRLEREZ b O F RFELELTH
%, OIEHE Fil=a—u » CTEEIN, TOZWIITMRANTERGEDE CH DLV A7 U v ZADP-U R—2
(cADPR) D ANV v AENEERANMLETH D, cADPRIZ=aF 7 I RT7T=0 U X7 LAF K (NADY) ZHEIC L
TCD38FE 72 1ECDIST/ F-DADP Y AR vy 7 T —BIEHEIC L > TEEAEN D, T D7), RINAD' L~L % EH S
AUXOTOHRXAERREERT 2 Z N TR EIN D, ERIVGELIT 2RV, ZOREERAET 5 Z 2B E LT,
NAD'DETERME ThH=aF 7 I RURT K (NR) &CDI57/BSTLE(E F-/K4E (CD157TK0) ~ 7 AIZHEE L, AP
NAD", OTOD L~Ls L OMTENRBIBNC G 2 5 W BE 7=, CDISTKO~ 7 AVL D DRRITHEI, RLERITEN R Ot
1TEEEZ /R L, RPMEDSZERH L T D Z B ST 5 (Lopatina et al., 2014; Kasai et al., 2017),
[J7iE]

CD157KO~ 7 & (Fff, A A) IZNR(3, 13, 26 mg/100 pl) & DWWV M BkEME K (PBS; 77 AXII) 2 1 LdH
720100 pl, 12H fHlEsE L < H1ERR DG Uiz, stBE#EE L CCo7BLE/N~ 7 A & W7o, ATEhRBIIARNT & L
C. three—chamber box% AW /-tt=MATEIT A + (social behavior test) . BARFZEINFG T A k (light/dark
transition test) BIX WA —7F> 7 4 —/)L K5 & k (open field test) ZEfE L7~ IMFFBEIK (CSF) I L OHIE THL
DOTYE £ % ELISAYE (Enzyme-Linked Immuno Sorbent Assay; ENZO Life SciencesttdF v F&EA)ICk > T, K
R & R FER ONAD 2 FE A B2 35 ) J77% (Shibata et al., 1985; Hattori et al., 2017)i2 X > THIE L7z,
S

CDI57KO~ 7 A Dt MRS & A% « BUMERDOITEIA W E Lz, #hEMATEIT X MZBW T, CDISTKO~ U A [Tk}
BRRE & RIRREE DL (sociability) Z/R L72hS, W& LE (social preference) WA RIZEEI LTV
Too T OREEFEIENREE I X 0 L, WRSGEIRGE T A h T, CDISTRO~ 7 A (It BRAE & bt LT, WV GEIR~
DENEED D2 PIEHRAE TOBRFERIER LTV 22, NREBESICE Y EEELEZ, 2 S5DRHRIE3 mg/100
Pl G TR R ThH o7, =T 7 4 —/L FT R b T, \REGICE A ERITEHEIZBIER SN -T2,

NR#% 5B ONAD' R E 1%, CDI5TKO~ 7 A D KA TIEIRT B R THEICEL . R TEH TR L~ Th
o7z, NREEHM%, KIMECE & BUE T ONAD IR XM I B W CHERIC EF L, F72, NREESATOOTHREE X,
CD157K0~ 7 A DCSF & R T Txt FERIZ LR THEIZERD o 7228, NRIEGZICCSFCHEIC BA- LTz,

[B4]

PAEX Y| NREES2NAD IR E A LA &8, OTOHRERR N2 IEF{b L, thatEhs & RZe - itk TE 4 oo
THEND . YYOWRBICHE > T — X B F bz, NROZRIFOTHEGRFERHFETH Y . NRBBEAARY b7 AFED
FLVEIRSER E 725 Z LRI &SNS,
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