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Supplementary Figure S1. Histological findings of the brown adipose tissue and the white adipose tissue in control and the knockout mice.
(A, B, C, D) Histological examination in the brown adipose tissue of control and KO mouse in different scale. (E, F) Histological examination in the white adipose tissue of control and KO mouse. UCP-1 gene in BAT. Black scale is shown as 100 m. WT: wild-type, CXCR4flox/-mice; KO: knockout, CXCR4flox/floxmice
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Supplementary Figure S2. Expression of UCP-1 mRNA in white adipocytes treated with CXCL12 or CL316, 243.
Primary white adipocyte was obtained from brown adipose tissue in C57/B6 mice and induced differentiation with differentiation media. We added 100 nM of CXCL12 or CL316, 243 to differentiated white adipocyte and evaluated UCP-1 mRNA using quantitative RT-PCR (n = 4). Black, open, and stripe rectangle are shown as control, CXCL12, and CL316, 243. Values are shown as mean ± SD. 
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Supplementary Figure S3. Expression of adipokine mRNA in visceral fat in wild type and BAT-CXCR4 knockout mice.
(A, B) TNF-a and IL-6 mRNA were genes association with inflammation. These mRNAs in visceral white adipose tissue of the mice loaded high fat diet were estimated by qRT-PCR. (C) Adiponectin, one of the adipokine, in visceral white adipose tissue of the mice with high fat diet was evaluated. (D, E) Adipokine in visceral white adipose tissue of the mice with normal chow. Values are shown as mean ± SD. WT: wild-type, CXCR4flox/-mice; KO: knockout, CXCR4flox/floxmice
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Supplementary Figure S4. Injection of solution in interscapular to activate BAT of wild type mice. 
Wild type mice were injected phosphate buffered saline, CXCL12, or CL316, 243 as control, CXCL12, or positive control. Injection dose of CXCL12, and CL316,243 were 10 g and 0.1g base on 1 g body weight, respectively (n = 3 - 4). Values are shown as mean ± SD. Parameters are evaluated with Bonferroni's multiple comparison test. *P < 0.05.
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Supplementary Figure S5. Phosphorylation of Akt in the liver of the mouse with high-fat chow
P-Akt: phosphorylated Akt; Akt (PAN): total Akt; WT: wild-type, CXCR4flox/-mice; KO: knockout, CXCR4flox/floxmice
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Supplementary Figure S6. RNA sequence in the brown adipose tissue with high fat chow.
(A) Significant biological process and KEGG pathways in 119 differentially expressing genes (DEGs) (p<0.01) between wild type and knockout mice. (B, C) Gene expression leveles of 12 genes included in the most significant biological process (positive regulation of lipid metabolic process). (D) Network analysis based on 119 DEGs. Ct: wild-type, CXCR4flox/-mice; KO: knockout, CXCR4flox/floxmice. DGAT2; Diglyceride acyltransferase 2, FPKM; Fragments Per Kilobase of exon per Million mapped fragments, KEGG; Kyoto Encyclopedia of Genes and Genomes.



Supplementary Figure S7. Change of body weight in the wild type mouse with normal chow and the high-fat chow.
ND: normal chow; HFD: high-fat chow




	Target Gene Name
	Forward Primer
	Reverse Primer

	UCP-1
	ACTGCCACACCTCCAGTCATT
	CTTTGCCTCACTCAGGATTGG

	CXCL12
	TGCATCAGTGACGGTAAACCA
	TGTCTGTTGTTGTTCTTCAGCCGTGC

	CXCR4
	TGCAGCAGGTAGCAGTGAAA
	AAGTGTATACTGATCGGTTCCA

	PGC-1
	CCCTGCCATTGTTAAGACC
	TGCTGCTGTTCCTGTTTTC

	m36B4 
	AGATGCAGCAGATCCGCAT
	GTTCTTGCCCATCAGCACC

	Cidea
	TGCTCTTCTGTATCGCCCAGT
	GCCGTGTTAAGGAATCTGCTG

	CytochromeC1
	GCTACCCATGGTCTCATCGT
	CATCATCATTAGGGCCATCC

	Glut4
	ACTCATTCTTGGACGGTTCCTC
	CACCCCGAAGATGAGTGGG

	CD36
	GCCAAGCTATTGCGACATGA
	TCTCAATGTCCGAGACTTTTCAAC

	3-ADR
	CCAGCCAGCCCTGTTGA
	GGACGCGCACCTTCATAGC

	PRDM16
	CAGCACGGTGAAGCCATTC
	GCGTGCATCCGCTTGTG

	TNF-α
	TCTTCTCATTCCTGCTTGTGG
	GGTCTGGGCCATAGAACTGA

	Adiponectin
	GGAGAGAAAGGAGATGCAGGT
	CTTTCCTGCCAGGGGTTC

	IL-6
	ACAAAGCCAGAGTCCTTCAGA
	TGGTCCTTAGCCACTCCTTC


Supplementary Table S1. The list of primer set in this study.
All quantitative RT-PCR was performed with SYBR Green method. 




UCP-1	0.39936633339636701	0.51333028503720812	0.98614587779675777	1	control	CXCL12	CL316,243	0.90884370323669827	0.91017303390953164	2.1898692861507816	




0.27515700888891026	0.19693024045133187	1	WT	KO	1.2645997465451828	1.2201522389821031	
TNF-α mRNA levels



0.82318426869222072	0.34058070158831416	1	WT	KO	1.2151126520561426	1.6433983777876362	
IL-6 mRNA levels



0.3194900518312791	0.47765491789679521	1	WT	KO	0.78301707486807248	0.836659972695872	
Adiponectin mRNA levels



0.51416797680525839	0.62371902788621181	1	WT	KO	1.1968444678340235	1.0987862845688321	
TNF-α mRNA levels



0.90733780525198615	0.50027667284532806	1	WT	KO	1.1297154760300183	1.3428293098699426	
Adiponectin mRNA levels



UCP-1	0	0.17834620566639481	2.7200749603620804	1	control	CXCL12	CL316,243	1	0.50375142950364549	3.9167375212360596	


ND	3.3749025645581834	1.9184092675044753	1.8111492036573067	1.8534546440760447	1.856071119327058	2.5315589761397077	1.7896671469108516	1.8784293258001865	2.3899640383434986	1.9983081079046963	2.3092666407976048	2.5310361101433685	2.9616116880593362	3.1478854818013868	2.6074553743854878	3.2497159252419654	3.5152190125058338	3.8851989964260203	3.7286253577991944	3.7809507052187272	3.6679142262656392	3.9243166842022785	3.9109407456953647	4.0216773725510455	3.9347455092067021	3.8899947073909451	3.8416955891897246	1	5	10	15	20	25	30	17.194444444444446	20.583333333333332	22.455555555555556	23.933333333333326	25.283333333333335	23.194444444444439	27.194444444444443	28.255555555555549	28.761111111111106	28.849999999999998	29.572222222222219	30.044444444444441	30.805555555555557	31.172222222222224	31.200000000000003	32.177777777777777	32.716666666666669	32.822222222222223	33.150000000000006	33.450000000000003	34.177777777777777	34.144444444444446	34.638888888888886	34.827777777777783	34.788888888888884	35.416666666666664	34.856250000000003	HFD	3.5630080431833857	3.2176282536905054	2.5680783313188482	2.7775604593352936	3.1108638164038278	3.8880518731648936	3.8390102891239639	4.7816645417128143	5.0831092846799963	5.5882395307137624	5.6463751763037013	6.0586084905781492	6.7727083908410135	7.3476025449050004	7.6209821165682259	7.7961039527513361	8.1248093095031209	7.9011724646276296	7.9468944612941623	8.5335313847631191	8.9488664380644156	8.2231636887898549	7.7786076416095105	8.5171344328575493	9.2552193365322477	11.077481132247268	12.634139091692612	1	5	10	15	20	25	30	14.165000000000001	19.255000000000003	23.215000000000003	25.230000000000004	27.48	28.369999999999997	31.170000000000005	33.47	33.024999999999999	37.099999999999994	39.555	40.959999999999994	42.370000000000005	44.31	45.239999999999995	45.685000000000002	46.010000000000005	46.53	47.054999999999993	48.23	48.57	50.04	51.059999999999988	51.45	50.144444444444446	48.400000000000006	47.54999999999999	Age of weeks
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