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Abstract: [Objective] To explore the effects of 22 demethylases of histone H3k4, H3k9, H3k27 and H3k36 on the
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differentiation of fetal mice brown adipocytes, so as to provide a theoretical basis for the study of differentiation of brown
adipocytes. [ Methods] We collected the embryos from pregnant mice at stages E13.5 to E19.5, with no less than 3 fetal
mice obtained at each time point. Then we isolated interscapular brown adipose tissues (BAT) for HE staining and ob-
served the differentiation of brown adipocytes under a microscope. Realtime RT-qPCR was used to test the expression of
BAT markers such as Ucpl, Cidea and Prdml6, adipocyte differentiation related gene Ppary and 22 lysine demethylases
of histone H3 in BAT. Ucpl protein expression in BAT was detected by Western blot.[ Results] BAT were first observed in
the interscapular area of fetal mice at £14.5. Lipid droplets were observed under light microscope in the brown adipocytes
of fetal mice at E18.5. Compared with those in E15.5 embryos, in E16.5 to E19.5 embryos, the expression of Ucpl, Cidea,
Prdml16 and Ppary increased (P<0.05) and Ucpl protein expression increased (P<0.05). Of H3k4 demethylases, Ja-
ridla, Jaridlb, Jaridld and Lsdl showed decrease in expression (P< 0.05); JaridIc expression had no statistical signifi-
cance (P>0.05). Of H3k9 demethylases, Jmyd2a, Jmyd2b, Jmjd2c, Phf2, Jmjdic and Jhdm2a showed decrease in ex-
pression (P< 0.05); Phf8, Jhdm2b and Jmjd2d showed increase in expression (P<0.05); MINA expression had no statisti-
cal difference (P>0.05). Of H3k36 demethylases, Jmjd4, Jmjd5 and JhdmIb showed decrease in expression (P<0.05) ;
Jhdmla showed increase in expression (P<0.05). Of H3k27 demethylases, Jmjd3, Utx and Jhdmld showed increase in
expression (P<0.05).[Conclusion] In the process of brown adipocytes differentiation, expressions of H3k4 and H3k36 de-
methylases were mainly downregulated and those of some H3k9 and H3k27 demethylases were upregulated. These demeth-

ylases formed a complex regulatory network with transcriptional activation and transcriptional elongation as the main effects.
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Table 1 Genes tested and primers

Number Name  Official Symbol Full name Forward(5'-3") Reverse(5'-3")

1 Jaridla  Kdm5a lysine (K)-specific demethylase 5A CCTCCATTTGCCTGTGAAGT CCTTTGCTGGCAACAATCTT

2 Jaridlh  Kdm35h lysine (K)-specific demethylase 5B CTGGGAAGAGTTCGCGGAC CGCGGGGTGAAATGAAGTTTAT
3 Jaridle  Kdm5c lysine (K)-specific demethylase 5C TGAACGCATTGTTTATCCCTATGA TCAAATGGGCGTGTGTTACAC

4 Jaridld  Kdm5d lysine (K)-specific demethylase 5D TCCATTCGCCCTTTAATATCGA CGTCAGATCCTGGCTTCATGT

5 Lsdl Kdmla lysine (K)-specific demethylase 1A AGGAATCGCACATTGCAGTTA ACAGTATCGCTGTTGTAAGGC

6 Jmjd2a  Kdm4a lysine (K)-specific demethylase 4A TTCGTGAGTTCCGCAAGATCG ATCAACGTGCTGTTCATAGAGAG
7 Jmjd2b  Kdm4h lysine (K)-specific demethylase 4B CCACGGCAGACGTATGATGAC ACTTTTCACTATTGGCTAGGCG

8 Jmjd2c  Kdmdc lysine (K)-specific demethylase 4C GGCGCCATCCACTTGGT CGCTACCTGCTGCTTCACAA

9 Jmjd2d  Kdm4d lysine (K)-specific demethylase 4D TTTCCCTATGGCTACCACGC GATCCTCACAAAGGCGTCCA

10 Phi2 GRCS PHD finger protein 2 CCCCAACATTCTACGTGAGTG CTGTTTGGTAACGTCTGTCACA
11 Phi8 Kdm7h PHD finger protein 8 CATGGAGTCCTAAAGCCCGTG GGTGTCAACTCTTACCTGCTG

12 MINA  Riox2 ribosomal oxygenase 2 GCAAAGGAAGATGTGGCATT CCTCGAAGAAAGGAGGGAGT

13 Jmjdle  Kdm3c jumonyji domain containing 1C AGAAGAGGAAAGGCGAGGTC TTGGGACCTATCTCACAGCA

14 Jhdm2a  Kdm3a lysine (K)-specific demethylase 3A GCCTTCCAGGTTTGATGATCTG TGCCATCTCGCCTGGTGTA

15 Jhdm2b  Kdm3b lysine (K)-specific demethylase 3B CCAAGCTCGCAAGGTCCTAA CAGTGCGACTTGCTTGTGTC

16 Jmjd4 6430559123 jumonyji domain containing 4 CTCAAGGACTGGCATCTGTG CTGAAGGAGCGGAAGATGTC

17 Jmjd5  Kdm8 lysine (K)-specific demethylase 8 TGTCATGTTAGAGCGGATGG TGTACCTTGAGCCCACTTCC

18 Jhdmla  Kdm2a lysine (K)-specific demethylase 2A AACACACAGAAGGGGATTGAAAT GCACCATATTCTCAAGCCTGG

19 Jhdmlb  Kdm2b lysine (K)-specific demethylase 2B AGGCAAGTTTAACCTCATGCTC ACACCCTCCGATTCCTTAATCTT
20 Jmjd3  Kdm6b lysine (K)-specific demethylase 6B CCCCCATTTCAGCTGACTAA CTGGACCAAGGGGTGTGTT

21 Utx Kdm6a lysine (K)-specific demethylase 6A TCCATTACCATCCGCCTCATC TCAGCCAGCAGCCTTACGAG

22 Jhdmld  Kdm7a lysine (K)-specific demethylase 7A TTTTTCAATGCCCCTTCACC TTGTTTGGCTGTTGCCATTC

23 Ucpl = uncoupling protein 1 CACTCAGGATTGGCCTCTACGAC GCTCTGGGCTTGCATTCTGAC

24 Cidea - cell death inducing DFFA like effectora ~ CTGGTTACGCTGGTGCTGGA TGCTTGCAGACTGGGACATACTTAC
25 Prdml6 - PR/SET domain 16 CCTCGCCATGTGTCAGATCAA CTTTCACATGCACCAACAGTTCC
26 Ppary - peroxisome proliferator activated receptor y TGCAGCAGGTTGTCTTGGATG GGAGCCTAAGTTTGAGTTTGCTGTG
27 B-actin - = CATCCGTAAAGACCTCTATGCCAAC ~ ATGGAGCCACCGATCCACA
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One-=Way ANOVA was used for the relative expression of brown adipocytes differentiation markers in BAT of fetal mice (A). Protein expression of

Ucpl in BAT (B). 1) P<0.05 vs. E15.5 group; 2) P<0.01 vs. E15.5 group; 3) P<0.001 vs E15.5 group. Data are shown as mean + SD, n=3.
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Fig. 2 Expression of genes related to brown adipocytes differentiation in BAT of fetal mice
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One-Way ANOVA was used for mRNA expression of 22 kinds of Demethylases of H3(A-E). 1)P<0.05 vs. E15.5 group. 2) P<0.01 vs. E15.5 group.

3)P<0.001 vs. E15.5 group. Data are shown as mean + SD,n=3.

3 BEREHBBAT fhAE A H3k4.H3k9, H3k36 71 H3k27 19 22 Fh & R E L B 4A Xt F E15.5 RAME R KX
Fig.3 Gene expression of 22 demethylases of histones H3k4 .H3k9, H3k36 and H3k27 relative to E15.5 group in BAT of fe-

tal mice
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Table 2 Substrates of 22 demethylation and gene expression analyzed by One-Way ANOVOA

Number Name Demethylation substrate F P
1 Jaridla H3K4me2/me3 20.593 0.000
2 Jarid1b H3K4me2/me3 6.051 0.010
3 Jaridlc H3K4me2/me3 0.790 0.558
4 Jarid1d H3K4me2/me3 126.192 0.009
5 Lsd1 H3K4mel/me2,H3K9mel/me2 142.334 0.000
6 Jmjd2a H3K9me2/me3,H3K36me2/me3,H1.4K26me2/me3 37.609 0.000
7 Jmjd2b H3K9me2/me3,H3K36me2/me3,H1.4K26me2/me3 10.114 0.002
8 Jmjd2c H3K9me2/me3,H3K36me2/me3,H1.4K26me2/me3 59.502 0.000
9 Jmjd2d H3K9me2/me3,H1.4K26me2/me3 67.579 0.000
10 Phf2 H3K9me2 26.306 0.000
11 Phf8 H3K9mel/me2,H4K20mel 89.487 0.000
12 MINA H3K9me3 1.257 0.343
13 Jmjdlic H3K9mel/me2 20.882 0.000
14 Jhdm2a H3K9mel/me2 12.808 0.001
15 Jhdm2b H3K9mel/me2 5.815 0.011
16 Jmjd4 H3K36me3 31.288 0.000
17 Jmjd5 H3K36me2 11.435 0.001
18 Jhdmla H3K36mel/me2 13.446 0.000
19 Jhdm1b H3K36mel/me2, H3K4me3 19.878 0.000
20 Jmyd3 H3K27me2/me3 55.013 0.000
21 Utx H3K27me2/me3 86.711 0.000
22 Jhdmlid H3K27mel/me2, H3K9mel/me2 25.169 0.000
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