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Figure S1. Phylogenetic tree generated by DNA sequencing analysis of antibody genes in different
organs. A total of 60 antibody genes were amplified by PCR and sequenced from the brain, heart,
liver, and spleen. 10 heart antibody genes could be grouped into 4 major homologs. The H3 gene was
most abundant as it appeared 5 times in the heart.
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Figure S2. An agonist antibody induces cell migration. (A) Bone marrow from mCherry* mice was
adoptively transplanted into lethally irradiated GFP* mice, which were then injected with H3 Ab (50
pg/mouse, i.p., two times/week) for 3 weeks. Following the treatment, hearts were harvested from
perfused mice and analyzed by immuno-fluorescence histochemistry. GFP* heart tissue sections (10
pm) were incubated with anti-mCherry and DAPI antibodies and then scanned by confocal
microscopy. Scale bars = 50 um. (B) Representative images (1 week post-transplantation) of FVB/N]J
mice transplanted with luc* bone marrow cells that were infected in vitro with the H3 Ab lentiviral
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Figure S3. An agonist antibody regulates cell migration. (A) Bone marrow from mCherry* mice was
adoptively transplanted into lethally irradiated GFP* mice, which were then injected with H3 Ab (50
pg/mouse, i.p., two times/week) for 3 weeks. Following the treatment, hearts were harvested from
perfused mice by 2% PFA and analyzed by immuno-fluorescence histochemistry. GFP* heart tissue
sections (10 pm) were incubated with anti-mCherry, DAPI, and anti-UCP1 antibodies and then
scanned by confocal microscopy, suggesting that brown adipocyte migrated from the bone marrow
to the heart. mCherry* cells co-stained for the UCP1 brown adipocyte marker, suggesting the
mCherry* donor cells that migrated from the bone marrow to the heart were brown adipocyte-like
cells. Scale bars = 50 um. (B) Brown adipocyte gene expression as demonstrated by RNA sequencing
assay. The hierarchal heat map clustering shown that the brown adipocyte have a distinctive pattern
versus vehicle Ab treated human CD34+ cells. The expression profile of the induced brown adipocytes
is consistent with previous reports. (C) Highly expressed brown adipocyte markers from the RNAseq
analysis (n = 3 and 5) are summarized as Fragments Per Kilobase of transcript per Million mapped
reads (FPKM).

Figure S4. An agonist antibody induces more mitochondria in the heart tissues. (A) After H3 Ab (50
pg/mouse i.p. two times/week) was transplanted C57BL6 mice for 3 weeks, the hearts were scanned
by electron microscopy. The white boxes indicate the images correspond to the adjacent magnified
images. Scale bars =1 or 2 um.



Table S1. Unique brown and general adipocyte expressed genes.

Control1 Control2 Controb3 H3Ab-1 H3Ab2 H3Ab3 H3Ab4 H3Ab5 Class
0.1 0.1 0.1 0.6 0.6 24 2.2 2.0 Brown
17.1 35.2 18.8 1003 949 1609 2388 2394 Brown
14 1.0 1.2 167 226 9.2 105 15.1 Brown
1.9 2.0 2.3 14.7 13.9 7.9 9.0 55 Brown
1.7 1.8 16 47 4.0 7.0 6.7 6.5 Brown
0.1 0.1 0.1 6.3 6.4 15.6 15.9 20.1 General
0.2 0.1 0.1 11.4 11.0 3.6 35 25 General
0.1 0.5 0.3 259.8 3062 6.1 4.1 8.9 General
2.6 47 35 10.7 105  15.0 14.4 17.1 General
1.9 2.0 25 838 803 1302 1150 1218 Adipocyte
0.0 0.1 0.1 3.3 3.3 2.9 22 1.9 Adipocyte
0.2 0.1 0.1 1.4 11.0 3.6 35 25 Adipocyte
0.1 0.0 0.0 3.3 3.7 0.2 0.1 0.1 Adipocyte
1.3 1.8 1.4 7.4 6.9 15.1 125 15.9 Adipocyte
75 105 7.0 44.1 401 468 515 463 Adipocyte
0.1 0.1 0.1 0.6 0.6 24 2.2 2.0 Adipocyte
5.8 5.4 6.0 105 11.1 125 12.3 12.8 Adipocyte
8.9 6.1 7.7 11.9 13.1 14.4 14.6 12.5 Adipocyte
5.1 5.3 5.6 11.2 12.2 9.9 9.2 9.4 Adipocyte
9.6 9.5 9.2 18.9 180 144 14.3 16.5 Adipocyte
50.1 55.5 54.6 706 709 989 869 1160 Adipocyte
354 48.1 38.2 559 554 632 633 72.0 Adipocyte
17.2 16.8 20.4 370 389 568 576 55.2 Adipocyte
0.8 0.6 0.6 1.3 14 2.1 1.8 1.7 Adipocyte
13 16 1.2 3.6 3.4 3.7 3.3 35 Adipocyte
5.6 6.8 5.8 19.6 183 116 11.1 14.0 Adipocyte
167.2 175.8 167.2 1407 133.0 2682 2509 2348 Adipocyte
22.9 27.8 23.7 22.1 226 284 284 32.7 Adipocyte
29.1 457 34.3 245 238 393 447 494 Adipocyte
54.7 70.0 51.7 714 665  47.0 497 451 Adipocyte
2.1 27 15 0.1 0.3 0.2 0.2 0.2 Adipocyte
59.7 53.7 61.6 482 456 269 248 224 Adipocyte
71.6 120.8 87.6 544 484 457 602 52.3 Adipocyte
35 25 3.2 1.7 1.8 1.9 1.8 1.8 Adipocyte
448 40.3 39.2 243 245  26.1 23.7 21.8 Adipocyte
14.8 15.0 15.9 5.2 5.9 2.8 3.3 4.0 Adipocyte
25 2.0 2.2 1.2 1.1 0.9 0.7 0.8 Adipocyte
192.0 185.4 193.9 89.7  82.1 534 588 57.7 Adipocyte

2228.1 2667.5 2247.0 2450.8 2382.0 1091.1 1149.8 1383.0 _ house keeping

FPK values for unique brown and general adipocyte markers.

Table S2. Real time PCR primer sequences.

ACTGCCACACCTCCAGTCATT CTTTGCCTCACTCAGGATTGG
CAGCACGGTGAAGCCATTC GCGTGCATCCGCTTGTG human

CCCTGCCATTGTTAAGACC TGCTGCTGTTCCTGTTTTC human
ACAAGCTGGTGGTGGAATGTG CCTTTGGCTCATGCCCTTT human
CGATTGTCAGTGGATCTGACG CAACAGTAGCATCCTGAGCCCT human
GTGCCAGTTTCGATCCGTAGA GGCCAGCATCGTGTAGATGA human

GGCCCTGTAATTGGAATGAGTC CCAAGATCCAACTACGAGCTT human




