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Extended DataFig.2|Generation of BNC2-P2A-iCre knockin mouseline. withendogenous Bnc2 mRNA was confirmed through RNAISH (N =3 mice).

a, Schematic ofthe BNC2-P2A-iCrelocus. b, Sequence information of gRNAs Scale bar, 20 pm. Illustrationsinaand c were created using BioRender (https://
andIssDNA. ¢, Genomic PCRusing specific primers (N=3mice).d, Creexpression  biorender.com).

was assessed using a Cre-dependent mCherry viral construct. Colocalization
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Extended DataFig.3|Activation of BNC2 neuronsbyleptin. a,Representative  before, during, and after leptin application (N =12 cells from 4 mice, Friedman

images of a patched GFP-labeled BNC2 neuron. b, Spontaneous APs of BNC2 testorone-way ANOVA). e, Percentage of leptin-responsive BNC2 neurons
neuronsinthe ARC from ad-libitum-fed adult male BNC2-Cre mice (injected under the overnight fasting and ad-libitum-fed conditions. Dataare presented
with DIO-GFP). Leptin was added to the bath solution at the indicated time asmean = SEM. *p < 0.05; **p < 0.01. Statistical detailsin Source Data.

window. ¢,d, Spontaneous AP frequency (c) and RMP (d) of BNC2 neurons
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Extended DataFig. 4 |See next page for caption.




Extended DataFig. 4 |Rapid responses of BNC2 neurons to food cues.
a-c,Heatmaps of normalized AF/F inindividual overnight-fasted male mice
aligned tothe presentation of aninedible tube (a), chow (b), or peanut butter
(c).d-f,Heatmaps of normalized AF/F inindividual ad-libitum-fed male mice
aligned tothe presentation of aninedible tube (d), chow (e), or peanut butter
(f).g,h, Heatmaps of normalized AF/F inindividual overnight-fasted male mice
aligned to the presentation of chow inside (g) or outside (h) the container.

i,k, Individual calcium trace of an overnight-fasted naive male mouse presented
with novel peanut butter (i) or sucrose tablets (k).j,1, Quantification of
fluorescence changes before and after the presentation of peanut butter

(j) orsucrose tablets (1), as well as during consumption (N = 4 mice, paired
Student’s t-test). m-p, Recordings from overnight-fasted male mice presented
with chow for 2 or10 min. m, Average calciumsignal traces aligned to the time
of presentation. n, Quantification of fluorescence changes in the indicated
timeframes showninm (N =8 mice per group, paired Student’s t-test).
o,p,Heatmaps of normalized AF/F inindividual overnight-fasted male mice
aligned to the presentation of chow for 2 min (o) or 10 min (p). Dataare presented
asmean = SEM. ns, not significant; *p < 0.05; **p < 0.01. Statistical details in
Source Data.
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Extended DataFig.5|Rapidsatiety drivenby BNC2neurons. a,Representative  (f) infemale mice receiving PBS or CNOinjection during the daytime (N=4
image showingbilateralhM3Dq-mcherry expressing (red) in ARC BNC2 neurons mCherry-injected mice, N=4hM4Di-injected mice, two-way ANOVA). g, Distance

with DAPIstaining (blue) (N = 6 mice). Scale bar,100 pm. b, Representative traveled before, during, and after laser stimulation in overnight-fasted male
image showingunilateral ChR2-GFP expressionin ARC BNC2 neurons and the mice (N =4 mice pergroup, two-way ANOVA). h, Heatmaps of time spentin each
optical fibreimplantsite (N=12mice). c,d, Food intake (c) and body weight chamber during theinitial phase and the closed-loop paired phase insated
changeat3 h (d) infemale micereceivingPBS or CNOinjection at the onset adult male BNC2-Cre miceinjected with GFP or ChR2. Data are presented as
ofthe night dark phase (N =4 mCherry-injected mice, N=5hM3Dg-injected mean + SEM. ns, not significant. **p < 0.01; ****p < 0.0001. Statistical detailsin

mice, two-way ANOVA). e, f, Food intake (e) and body weight change at3 h Source Data.
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Extended DataFig. 6 | Light-induced activation of NPY neurons. recordings of NPY neuron activity.d, Food consumption during the 10 min
a, Representative images of patched ChR2-GFP-labeled NPY neurons. after food presentationin male mice injected with PBS or CNO (N =4 miice,
b, Detection of light-induced APs in ChR2-GFP-labeled NPY neurons. paired Student’s t-test). *p < 0.05. Statistical details in Source Data. Illustration

¢, Schematic of PBS or CNO administration timing during fibre photometry incwas created using BioRender (https://biorender.com).
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Extended DataFig.7 |High efficiency of LepR deletionmediated by sglepr.  post-leptininjection. Theslicesunderwent mCherry and pSTAT3
Brainslices from overnight-fasted adult male BNC2-Cre::LSL-Cas9-GFP mice, immunostainingto assess the deletion efficiency (N =3 mice per group).
injected unilaterally inthe ARC with either sgCtrlor sgLepr, were analyzed 3 h Scalebar, 50 pm.
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Extended DataFig. 8|See next page for caption.
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Extended DataFig. 8| LepRknockoutin BNC2 neurons causes obesity.
a,Body weight of female mice on chow diet post sgCtrlor sgLeprinjection

(N =4 micepergroup, two-way ANOVA). b, Body composition of female mice 8
weeks post-injection (N =4 mice per group, unpaired Student’s ¢-test). ¢, Daily
chow intake 8 weeks post-injection (N =4 mice per group, unpaired Student’s
t-test).d, e, EEommale mice from Fig. 5a measured by indirect calorimetry at
10-12 weeks post-injection (N = 11 mice per group, unpaired Student’s t-test).
f.g, Regression analysis of EE vs. lean mass (f) and body weight (g) frome (N =11
mice per group, ANCOVA). h,i, Locomotion for male mice from Fig.5a (N =11
mice per group, unpaired Student’s t-test). j,k, RER in male mice from Fig. 5a
(N =11mice pergroup, unpaired Student’s t-test). 1, Body weight of male mice

onanHFD postsgCtrlorsgLeprinjection (N = 8sgCtrl-injected mice, N=9
sglepr-injected mice, two-way ANOVA). m, Body composition from 18 weeks
post-injection (N = 8 sgCtrl-injected mice, N = 9 sgLepr-injected mice, unpaired
Student’s t-test). n, Daily HFD intake from 1 8 weeks post-injection (N = 8 sgCtrl-
injected mice, N =9 sgLepr-injected mice, Mann-Whitney test). o, Fasting
glucose levelsin male mice fromFig.5a (N =11 mice per group, unpaired Student’s
t-test).p,q, GTT of male mice from Fig. 5aat 10-12 weeks post-injection (N=11
mice per group, unpaired Student’s t-test).r,s, ITT of male mice from Fig. 5a at
10-12 weeks post-injection (N = 6 mice per group, unpaired Student’s ¢-test).
Dataare presented as mean + SEM. ns, not significant; *p < 0.05; **p < 0.01;

***p <0.001,****p < 0.0001. Statistical details in Source Data.



. Long-term
Homeostasis

Satiety Hunger

Qo.o y X _j

&® Leptin |l LepR @ Activate < Inhibit

Extended DataFig.9|Model of leptinregulation of feeding and energy hunger. POMC neuronsrestrict weight gain by modulating energy balance over
balancein ARCmicrocircuits. Leptin-activated BNC2 neurons acutely thelong term with minimal short-term effects on food intake.
promote satiety by suppressing AGRP/NPY neurons, which rapidly stimulates
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