Supplementary Figure Legends: 
Supplemental Figure 1.  Reporter expression pattern in the parafascicular thalamic nucleus. 
Coronal 30 µm brain sections showing endogenous reporter expression (Ai14-tdTomato, red). A1, A2: Low magnification overview images of control (A1) and UCP1-IRES-Cre (A2) mice indicate the location of the parafascicular thalamic nucleus (PaF, boxed area). B1, B2: High-magnification images of the boxed area with lack of Ai14-tdTomato expression in control mice (B1), while scattered Ai14-tdTomato positive cells were observed in the PaF of some, but not all UCP1-IRES-Cre mice (B2). Scale bars are 2.5 mm (A1, A2) or 500 um (B1, B2). dorsal third ventricle (D3V), fascicular retroflexus (fr)   
Supplemental Figure 2. Germline Ai-tdTomato expression is detected only in male UCP1-IRES-Cre mice. Paraffin-embedded 5 µm sections of female and male reproductive tissues were processed for H&E stain (A1-D1), anti-UCP1 protein (DAB) with hematoxylin counterstain (blue) (A2-D2) or anti-RFP detection of Ai-tdTomato (red) with DAPI (A3-D3, E, F) in control (A1-3, C1-3) and UCP1-IRES-Cre (B1-3, D1-3, E, F) mice. Lower magnification overviews show anatomical landmarks of reproductive tissues (female: ovary and oviduct with gonad-associated WAT (gWAT), males: testes, caput epidiymis and gWAT). Ai14-tdTomato reporter expression was absent in control gonads, but present in both female and male UCP1-IRES-cre gonads, whereas gWAT showed no reporter expression in either sex, consistent with a lack of detectable UCP1 protein. High magnification of female UCP1-IRES-cre ovaries (E) show prominent Ai14-tdTomato expression selectively in granulosa cells of preantral and antral follicles, while oocytes lacked detectable reporter expression. High magnification of male UCP1-IRES-cre testes (F) show robust Ai14-tdTomato expression selectively in the mature, elongated sperm. Note, the lack of DAPI stain consistent with the highly condensed DNA status. Cre-dependent reporter expression in female granulosa cells and mature sperm cells likely reflect transient developmental Ucp1 promoter activity rather than a sustained UCP1 protein expression which was absent in these cells.

[image: ]
Supplemental Figure 1.  Reporter expression pattern in the parafascicular thalamic nucleus. Coronal 30 µm brain sections showing endogenous reporter expression (Ai14-tdTomato, red). A1, A2: Low magnification overview images of control (A1) and UCP1-IRES-Cre (A2) mice indicate the location of the parafascicular thalamic nucleus (PaF, boxed area). B1, B2: High-magnification images of the boxed area with lack of Ai14-tdTomato expression in control mice (B1), while scattered Ai14-tdTomato positive cells were observed in the PaF of some, but not all UCP1-IRES-Cre mice (B2). Scale bars are 2.5 mm (A1, A2) or 500 um (B1, B2). dorsal third ventricle (D3V), fascicular retroflexus (fr)   




[image: ]
Supplemental Figure 2. Germline Ai-tdTomato expression is detected only in male UCP1-IRES-Cre mice. Paraffin-embedded 5 µm sections of female and male reproductive tissues were processed for H&E stain (A1-D1), anti-UCP1 protein (DAB) with hematoxylin counterstain (blue) (A2-D2) or anti-RFP detection of Ai-tdTomato (red) with DAPI (A3-D3, E, F) in control (A1-3, C1-3) and UCP1-IRES-Cre (B1-3, D1-3, E, F) mice. Lower magnification overviews show anatomical landmarks of reproductive tissues (female: ovary and oviduct with gonad-associated WAT (gWAT), males: testes, caput epidiymis and gWAT). Ai14-tdTomato reporter expression was absent in control gonads, but present in both female and male UCP1-IRES-cre gonads, whereas gWAT showed no reporter expression in either sex, consistent with a lack of detectable UCP1 protein. High magnification of female UCP1-IRES-cre ovaries (E) show prominent Ai14-tdTomato expression selectively in granulosa cells of preantral and antral follicles, while oocytes lacked detectable reporter expression. High magnification of male UCP1-IRES-cre testes (F) show robust Ai14-tdTomato expression selectively in the mature, elongated sperm. Note, the lack of DAPI stain consistent with the highly condensed DNA status. Cre-dependent reporter expression in female granulosa cells and mature sperm cells likely reflect transient developmental Ucp1 promoter activity rather than a sustained UCP1 protein expression which was absent in these cells.




image1.tiff
UCP1-IRES-Cre;Ai14

A1. Control Female A2. UCP1-IRES-Cre Female

Overview | — Overview

Ctrl_UCP1-IRES-Cre;Ai14 Cre_UCP1-IRES-Cre;Ai14

B1. Control Female B2. UCP1-IRES-Cre Female





image2.tiff
H&E

UCP1 protein

UCP1-IRES-Cre;Ai14

A1. Control.Female

A2. ControkFemale

_.» Oviduct

B1.UCP1-IRES-C

Qvary

WAT
WAT A
2
Ovary 5 Ovary Oviduct
(follicle8 gx7Oviduct (follicles]
Fmy H&E | fsooum UCP1-protein (DAB)
re Female B2.UCP1-IRES-Cre Female

Ovary

ary .. E
-antral follicles)

WAT

O\}l\duct sy bre—antral follicles) Ovidug {pre-antral follicles)
& WAE WAT
( L{fﬁl follicle Lzral follicle
500 um H&E | [sooum UCP1-protein (DAB)
C1. Controf Male C2. Control‘Male
Testes’
f'\ Testes.
T
Caput . WAT Caput WAT
i b Cpididymis HeE | | gapespididymis UCP1-protein (DAB)
D1. UEPRTI=IRES-Cre Male D2. UCP1-IRES-Cre Male
Testes Testes
Capii Caput
epididymis epididymis
25mm HeE| | 2o UCPI-protein (DAB) | [EXT





