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Recent progress in epigenetic research has made a profound influence on pharmacoepigenomics, one of 
the fastest growing disciplines promising to provide new epi-drugs for the treatment of a broad range 
of diseases. Histone acetylation is among the most essential chromatin modifications underlying the 
dynamics of transcriptional activation. The acetylated genomic regions recruit the BET (bromodomain 
and extra-terminal) family of bromodomains (BRDs†), thereby serving as a molecular scaffold in 
establishing RNA polymerase II specificity. Over the past several years, the BET epigenetic readers 
have become the main targets for drug therapy. The discovery of selective small-molecule compounds 
with capacity to inhibit BET proteins has paved a path for developing novel strategies against cancer, 
cardiovascular, skeletal, and inflammatory diseases. Therefore, further research into small chemicals 
impeding the regulatory activity of BRDs could offer therapeutic benefits for many health problems 
including tumor growth, heart disease, oral, and bone disorders.
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INTRODUCTION

Histone acetylation is one of the most critical chro-
matin remodeling processes underlying the dynamics of 
open chromatin architecture and transcriptional activa-
tion [1,2]. The addition and removal of acetyl groups on 
lysine residues of histones and other regulatory proteins 
is catalyzed by histone acetyltransferases (HATs) and his-
tone deacetylases (HDACs). The relaxed chromatin seg-
ments are recognized by bromodomains (BRDs) that bind 
to the acetylated nucleosomes, transcription factors and 
co-activators [3]. The binding property of BRDs could be 
explained by the presence of a deep, largely hydrophobic 
acetyl-lysine binding pocket composed of a conserved 
110 amino acid domain [4]. 

The human proteome is comprised of 61 bromo-

domains, including the BET (bromodomain and extra-ter-
minal) family possessing two tandem BRDs (BD1 and 
BD2) and an extra-terminal (ET) domain [5,6]. Although 
the BD1 of the BET family interacts with nucleosomes, 
the acetylated bromodomain complex is further stabi-
lized via interactions with DNA and specific nuclear fac-
tors [7]. The ability of the ET domain to bind regulatory 
proteins including histone methyltransferase NSD3 has 
been shown to play a significant role in the positive tran-
scription elongation factor b (p-TEFb)-independent tran-
scriptional activation [8]. Surprisingly, the same study 
revealed that BRD4/NSD3 complex regulates H3K36 
methylation at the BRD4-bound region. 

Recent advancement in epigenetics has made a pro-
found impact on pharmacoepigenomics, a newly grown 
discipline, which holds promise of providing personal-
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ized therapy [9]. In the past several years, a broad spec-
trum of chemical compounds against DNA methyltrans-
ferases, microRNAs, and histone deacetylases has been 
tested to treat different disorders [10,11]. Instead of aim-
ing at single site, a new combinatorial approach explores 
multi-targeted options using several epigenetic-based 
drugs (epi-drugs) as a possible solution to increase effica-
cy of drug therapy [12]. Among the epi-drug candidates, 
inhibitors of BRDs have demonstrated positive effects in 
both solid and hematologic malignancies, including brain 
tumors [13]. 

Although the BET family of epigenetic “reader” 
proteins (BRD2, BRD3, BRD4, and BRDT) is the pri-
mary target for small chemicals like JQ1, I-BET, and 
MS417, more refined analysis of chromatin recognition 
by the non-BET bromodomains is a necessary step to-
ward advancing novel therapeutic strategies [14]. Several 
compounds interfering with BET readers are currently 
undergoing clinical trials for treating hematological ma-
lignancies, solid tumors, and cardiovascular, inflamma-
tory, and autoimmune diseases [15-18]. Moreover, as 
pharmaceutical companies pursue a more effective ther-
apy based on drug synergy, suppression of other BRDs 
including non-BET bromodomain proteins has the po-
tential to increase the chemotherapeutic efficacy of novel 
epigenetic-based medications [18-21]. Here, we review 
and discuss different BET protein inhibitors and their ap-
plications for major diseases.

MOLECULAR MECHANISMS UNDERLYING 
INHIBITION OF THE BET FAMILY

Mechanistically, BRDs recruit nuclear factors to the 
acetylated enhancer elements tightly linked to regula-
tion of the lineage-specific genes [22]. The BET family 
is enriched at super-enhancers (SEs), the long genomic 
stretches composed of regular enhancer elements [23]. 
Although the mammalian genome contains millions of 
putative enhancers, a relatively small subset of SEs is 
engaged in transcriptional activation in any given cell 
type. The selection of cell-specific enhancers involves the 
recruitment of master transcription factors defining cell 
fate decisions. Additionally, the function of enhancers 
and SEs is influenced by high-order chromatin structure 
[24]. In the linear genome, the super-enhancer region is 
composed of a cluster of regulatory elements densely 
occupied by transcription factors specifying cell identity 
[25]. Witter et al. proposed that SEs serve as the crucial 
transcriptional hubs for coordinating intrinsic and extrin-
sic signaling pathways, and argue that decoding these 
control regions is an essential step toward deciphering 
the molecular pathways of cell fate decisions [26]. There-
fore, differential distribution of BET readers across SEs 
could provide novel insights into lineage determination, 

tissue malignancy, complex diseases, and developmental 
disorders [27].

The collected evidence suggests that master tran-
scription factors, p300/CBP, BRDs, as well as Mediator 
are enriched at SEs, a prerequisite for a coordinated reg-
ulation of lineage specification [28-30]. The crosstalk be-
tween BRD4 and Mediator is functionally implicated in 
transcriptional activation of genes important for the main-
tenance of acute myeloid leukemia [31]. BRD4 recruits 
Mediator and CDK9, the catalytic subunit of p-TEFb, to 
the regulatory regions of pluripotency factors OCT4 and 
PRDM14, a critical intermediate phase in assisting RNA 
Polymerase II (RNAPII) progression through the hyper-
acetylated genomic regions [32]. Upon epithelial-to-mes-
enchymal transition, the transcription factors ETS2, HN-
F4A, and JUNB co-occupy SEs in an intermediate phase, 
facilitating an assembly of a regulatory hub that is highly 
sensitive to BET inhibition [33]. 

Interestingly, SEs are also linked to the production 
of enhancer RNAs (eRNAs), a subgroup of regulatory 
RNAs of cell fate decision [34]. As a general rule, SEs 
function mostly through long-range genomic interac-
tions; for example, the MYC super-enhancer, enriched 
in BRD2, is located approximately 1.7 Mb downstream 
of transcription start site controlling expression of MYC 
during hematopoiesis [35]. Nagarajan et al. reported that 
the association of BRD4 with H3K27ac-enriched SEs 
is a prerequisite for the recruitment and elongation of 
RNAPII at enhancers producing the estrogen receptor α 
(ERα)-dependent eRNAs [36]. Collectively, the present-
ed evidence indicates that BRD4 controls the ERα-as-
sociated cell proliferation and tumorigenesis by altering 
phosphorylation of RNAPII and histone H2B monoubiq-
uitination. This finding is consistent with another report 
showing that BRD4 stimulates elongation of both pro-
tein-coding transcripts and noncoding eRNAs [37]. 

BROMODOMAIN INHIBITORS

JQ1 Inhibitor
BRD2 and BRD4 are involved in the regulation of 

antioxidant genes and therefore their inhibition could 
enhance antioxidant responses in lung diseases [38,39]. 
The impaired activation of NRF2, a transcription factor 
required for the control of antioxidant and cytoprotective 
genes, is one of the causative factors of chronic obstruc-
tive pulmonary disease associated with oxidative stress. 
The JQ1-specific inhibition of BRDs boosts the produc-
tion of the NRF2-dependent antioxidant proteins such as 
heme oxygenase-1, NADPH quinone oxidoreductase 1, 
and glutamate-cysteine ligase catalytic subunit, thereby 
reducing the production of intracellular reactive oxygen 
species [39]. Tang et al. showed that during progressive 
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idiopathic pulmonary fibrosis, JQ1 attenuates the en-
hanced migration, proliferation, and IL-6 release in lung 
fibroblasts [40]. These changes were followed by an ele-
vation of H4K5ac marks and increased binding of BRD4 
over genes linked to the profibrotic response. 

A novel therapeutic strategy for treating selective 
proliferative diseases is based on inhibition of STAT3 
mono-ubiquitination [41]. The modified form of STAT3 
regulates cell cycle progression and apoptosis by recruit-
ing BRD4 to the SOCS3 gene, the suppressor of cytokine 
signaling. The functional significance of BRD4 in the 
STAT3-mediated transcription was validated using BET 
inhibitor; treatment with JQ1 attenuates SOCS3 expres-
sion [41]. STAT5 regulates genes that are necessary for 
proliferation, survival, and self-renewal and participates 
in a broad range of leukemias and lymphomas. By atten-
uating the activity of BRD2, JQ1 was shown to block 
the STAT5-mediated regulation of target genes [42]. 
The proliferation of large B-cell lymphomas could also 
be inhibited by the initial G1 arrest followed by either 
apoptosis or senescence [43]. The JQ1-mediated suppres-
sion of BRD4 triggers the Caspase 3/7-initiated apoptosis 
and DNA damage response in the leukemia cells carry-
ing DNMT3A mutation [44]. In experimental models of 
multiple myeloma, an antiproliferative effect of JQ1 is 
associated with cell-cycle arrest and cellular senescence; 
mechanistically, JQ1 down-regulates expression of MYC 
and its downstream target genes [45]. JQ1 inhibits tran-
scriptional activity of STAT5 resulting in impaired mat-
uration of human monocyte-derived dendritic cells, and 
therefore could be beneficial in treating T cell-mediated 
inflammatory diseases [46]. BET targeting of Th17 cells 
has been recently proposed as a potential therapeutic ap-
proach for a wide range of inflammatory and autoimmune 
diseases [47]. JQ1, together with another BET inhibitor 
I-BET151, is able to ameliorate the progression of in-
flammation in experimental autoimmune uveitis reducing 
levels of Th17 cells. 

JQ1 causes significant decrease of MYC and RUNX3 
expression leading to apoptosis in NK/T-cell lymphoma 
cells [48]. JQ1 initiates tumor suppressive effects by ef-
fectively blocking the MYC-AP4 dependent pathway 
[49]. Hence, epi-drugs suppressing BET proteins could 
become a novel therapeutic strategy in treating MYC-de-
pendent tumors. JQ1 interferes with p53 recruitment 
to cell death genes, which is sponsored by BRD4 in a 
MYC-independent fashion [50]. For instance, in medul-
loblastoma cells, JQ1 affects cell cycle progression by al-
tering signaling pathway mediated by MYC and p53. In 
pediatric B-precursor cells, the protein stability of MYC 
and the progression of DNA replication are dependent on 
BET inhibition [51]. Additionally, JQ1 was reported to 
impede MYC transcription and acute lymphoblastic leu-
kemia growth [52]. In multiple myeloma cells, the sup-

pression of MYC by JQ1 results in down-regulation of the 
IRF4 gene, a direct target of MYC/miR-125b-5p pathway 
[53]. The results obtained by Wang et al. suggested that 
JQ1 raises the effect of radiotherapy while reducing the 
radioresistance in non-small cell lung cancer cell lines 
through a c-MYC-independent mechanism [54]. BET in-
terference can serve as a potential therapeutic strategy for 
the treatment of degenerative retinal diseases [55]. Ac-
cording to Zhao et al., JQ1 rescues photoreceptor degen-
eration by inhibiting retinal microglial activation.

JQ1 displays a synergistic effect with HDAC inhib-
itors SAHA and vincristine in leukemia treatment [56]. 
The similar research using JQ1 and the HDAC inhibitor 
panobinostat has revealed promising results in the treat-
ment of acute myelogenous leukemia [57]. Both drugs 
can work synergistically inducing leukemia cell apopto-
sis, while hematopoietic progenitor cells stayed unaffect-
ed. A synergistic effect was also observed between JQ1 
and venetoclax in T-cell acute lymphoblastic leukemia 
cell line and patient-derived xenograft models [58]. The 
synergy between JQ1 and the polo-like kinase 1 inhibi-
tor volasertib augmented cell death in metastatic breast 
cancer cells [59]. The treatment with JQ1 causes growth 
retardation and induces apoptosis of myeloproliferative 
neoplasms [60]. The addition of ruxolitinib, a JAK1 and 2 
kinase inhibitor of JAK/STAT signaling, to the JQ1 treat-
ment facilitates a more robust apoptosis of target cells, 
suggesting synergistic drug response against myelofibro-
sis. 

Type II testicular germ cell cancers, the most fre-
quently diagnosed tumours in young men, were recently 
treated with BET inhibitor [61]. JQ-treated embryonal 
carcinoma cells xenografted in vivo showed tumour size 
reduction, proliferation rate, and angiogenesis. The com-
bination of JQ1 and romidepsin, the HDAC inhibitor, has 
been shown to be more effective than a single adminis-
tration of JQ1.

The occupancy of BRDs at GLI1 and GLI2 promot-
ers has been implicated in Hedgehog signaling [62]. The 
JQ1-mediated interference with bromodomain binding is 
considered to be an efficient strategy for treating human 
defects caused by Hedgehog pathway, including atypical 
teratoid rhabdoid tumors, medulloblastoma, and basal 
cell carcinoma. The inhibition of BRD4 was suggested 
to protect against renal fibrosis by blocking the TGF-β-
Nox4-ROS-fibrosis pathway [63]. JQ1 prevents the pro-
gression of fibrosis in rats causing decreased expression 
of fibrotic genes and TGFβ1-dependent Nox4 gene in-
volved in the generation of hydrogen peroxide. 

In primary skeletal muscle cells, BRD4/SMYD3 
binds to the regulatory elements of Myostatin and c-Met 
pausing p-TEFb binding and initiating RNAPII elonga-
tion [64]. As a consequence, JQ1 attenuates the Myosta-
tin and Atrogene up-regulation, thus preventing skeletal 
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linked to inflammation and cell cycle progression [74]. In 
the LPS-stimulated RAW2647 cells, expression of IL-6 
is selectively inhibited with I-BET151, whereas tran-
scription of other cytokine genes does not exhibit sensi-
tivity to BET inhibition [75]. Although the occupancy of 
CBP at the IL-6 promoter can be blocked by I-BET151, 
the physical and chemical properties of p65-NF-κB 
such as acetylation, phosphorylation, nuclear transloca-
tion, and chromatin recognition are not affected. Like 
JQ1, I-BET151 induces apoptosis and antiproliferation 
through processes associated with inhibition of p-TEFb 
by MYC and a general transcription regulator HEXIM 
[76]. I-BET151 blocks the recruitment of p-TEFb me-
diated by BRDs, thereby causing transcriptional repres-
sion of genes regulated by MYC. Surprisingly, the treat-
ment of glioblastoma multiforme cells with I-BET151 
can reduce levels of HOTAIR, the tumor-promoting ln-
cRNA HOX antisense RNA [77]. BRD4 participates in 
the regulation of lncRNA expression by binding to the 
HOTAIR promoter. BET protein inhibition by I-BET151 
is also considered effective against myeloproliferative 
neoplasms [78]. A constitutively expressed form of JAK2 
kinase is active in erythroleukemic cells and erythroid 
precursors isolated from polycythemia vera patients. Ac-
cording to Wyspiańska et al., I-BET151 is quite effective 
against myeloproliferative neoplasms [78]. In glioblasto-
ma multiforme, the most common primary brain tumor, 
I-BET151 disrupts BRD4 recruitment to the bound genes 
affecting cell cycle progression [79]. 

I-BET726 represents a new class of tetrahydroquin-
oline-based BET inhibitors, which is effective in septic 
shock and neuroblastoma [80]. I-BET762, another highly 
specific compound, is able to suppress the MYC expres-
sion in cancer cells [81,82]. In multiple myeloma cells, 
a novel inhibitor CG13250 is capable of suppressing the 
MYC transcription by impeding BRD4 binding to the 
MYC promoter [83]. The BET protein inhibitor RVX-208 
mediates the antiatherogenic effect by interfering with 
BD1 of the BET family [84,85]. New research showed 
that RVX-208 contributes to the risk of cardiovascular 
disease by elevating the activity of the main protein com-
ponent apolipoprotein A-I while suppressing pro-inflam-
matory, pro-atherosclerotic, and pro-thrombotic path-
ways [86]. The synergy between RVX-2135 and HDAC 
inhibition effectively reduces proliferation and induces 
apoptosis of lymphoma cells [87]. Conversely, RVX-297 
executes its function by preferential binding to BD2 of 
BET proteins [88]. In diabetic kidney disease, MS417, 
another BET family inhibitor, hinders acetylation-medi-
ated interaction of p65 and STAT3 with BRDs, thereby 
reducing proteinuria and the occurrence of kidney fail-
ure [89]. Blocking the activity of BRD4 by MS417 sub-
stantially reduces metastasis in colorectal cancer [90]. In 
mantle cell lymphoma, a combined treatment with CPI-

muscle atrophy. In another study, inhibition of BRDs by 
JQ1 was shown to activate transcription of TAZ, a key 
transcriptional mediator of Hippo pathway, which in turn 
attenuates Wnt/β-catenin activity, inducing cell cycle ar-
rest, and preventing colon cancer cell growth [65]. 

According to Liu et al., BRD4 increases transcrip-
tional elongation of pluripotency genes by dissociating 
p-TEFb from an inactive transcriptional complex contain-
ing HEXIM1, whereas the master regulator KLF4 works 
antagonistically by recruiting p-TEFb near the promoters 
of pluripotency genes [66]. Upon ESC differentiation, 
Oct4, Nanog, as well as some lineage-specific genes, are 
recognized by BRD4 [67]. JQ1 shifts the differentiation 
potential of ESCs towards the endodermal lineage by re-
stricting BRD4 access at target loci.

7SK, a small nuclear RNA (snRNA), inhibits en-
hancer transcription by modulating nucleosome posi-
tion [68]. In mammalian cells, the occupancy of 7SK at 
enhancers and SEs restricts eRNA production through 
a promoter pausing-independent mechanism. With the 
assistance of 7SK, the BAF-remodeling complex binds 
to enhancers, inhibiting enhancer transcription and al-
tering local chromatin structure. It was documented that 
the co-occupancy of 7SK and BRD4 at SEs is sensitive 
to JQ1. Yokoyama et al. reported that inhibition of AL-
DH1A1 expression JQ1 abrogates aldehyde dehydroge-
nase activity by blocking the recruitment of BRD4 to a 
super-enhancer and associated eRNA [69]. Collectively, 
this work revealed that inhibition of BRD4 with JQ1 
could be a promising strategy for the treatment of epithe-
lial ovarian cancer.

The activation of SIRT1, a member of Sirtuin family 
of NAD-dependent deacetylases, is linked to metabolic 
and inflammatory diseases [70]. JQ1 up-regulates SIRT1 
and reverses the pro-inflammatory effect of SIRT1 silenc-
ing suggesting that suppression of BET proteins could be-
come a novel strategy for the treatment of the age-related 
metabolic conditions. JQ1 prevents the estrogen-induced 
shift of RNAPII from initiation to elongation phases 
by pausing transcriptional machinery at the target gene 
promoters [71]. However, mechanistically JQ1 does not 
interfere with the recruitment of ERα and histone acetyl-
ation at the bound regions. 

Other Bromodomain Inhibitors 
I-BET151 is a small molecule inhibitor of the BET 

family capable of inducing early cell cycle arrest and 
apoptosis [72]. It has also been found to possess a pro-
found efficacy against leukemic cell lines. Similarly, the 
study by Dawson et al. demonstrated that transcriptional 
program facilitating leukemia development is sensitive 
to I-BET151 treatment [73]. In melanoma, I-BET151 
suppresses the NF-kB signaling pathway by blocking 
transcription of a group of the NF-kB-dependent genes 
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binds to the promoters of differentiation-induced genes. 
Moreover, BRD4 along with the transcription factors C/
EBPb, TEAD1, FOSL2, and JUND, co-occupies the os-
teoblast-specific enhancers [103]. 

In gingival tissues affected by inflammation, JQ1 has 
a significant effect on the expression of lipopolysaccha-
ride-stimulated inflammatory cytokine genes IL-1β, IL-6, 
and TNF-α, and the osteoclast markers c-Fos, NFATc1, 
TRAP, and cathepsin K [104]. Therefore, JQ1 is consid-
ered to be a promising epi-drug for treating periodonti-
tis. JQ1 suppresses transcription of TLR2/4 and impedes 
NF-κB phosphorylation and nuclear translocation [104]. 
The authors proposed that JQ1 prevents the enrichment 
of BRD4 at the promoters of NF-κB, TNF-α, c-Fos, and 
NFATc1. Remarkably, in murine periodontal tissues, al-
veolar bone loss caused by reduced osteoclasts could be 
alleviated after JQ1 treatment [104]. 

JQ1 specifically affects growth of mesenchymal stem 
cells by inhibiting Wnt signaling causing down-regula-
tion of genes involved in self-renewal, cell cycle, DNA 
replication, and mitosis [105]. Although JQ1 facilitates 
cell cycle arrest in G1 phase, it does not induce apoptosis 
or senescence. In osteosarcoma cells, JQ1 attenuates cell 
viability and attenuates osteoblast differentiation [106]. 
The release of BRD4 from acetylated chromatin by JQ1 
triggers silencing of MYC and RUNX2 transcription re-
ducing differentiation of osteoclasts. 

CONCLUSION AND OUTLOOK

In recent years, inhibition of the BET family of 
epigenetic readers has gained a lot of attention due to 
specific and efficient targeting of BRD4 and other BET 
proteins involved in transcriptional activation. A range 
of chemical compounds specific to BET activity is cur-
rently being tested in clinical trials and the development 
of novel chemicals against specific epigenetic marks has 
the potential to offer effective therapies in the near future 
[107]. However, among existing small molecules, none 
exhibits a selective effect on a single BET protein; the 
known chemical agents do not specifically distinguish 
between BRD4 and other BET proteins, which possess 
partially overlapping functions but not redundant with 
BRD4 [108]. Although a number of clinical trials showed 
encouraging preliminary findings, there are concerns of 
toxicity caused by BET inhibition, as well as the devel-
opment of resistance. 

In the context of erythroid cells, in-depth investiga-
tion of BRDs has helped delineate distinct and overlap-
ping roles of BET readers [109]. It is well documented 
that BET inhibition reduces proliferation of multiple my-
eloma, leukemia, and NUT midline carcinoma (NMC), a 
rare aggressive subtype of squamous cell cancer [110]. 
In NMC, BRD3 and BRD4 are fused to the NUT protein 

203, a BET family inhibitor, and lenalidomide, a deriva-
tive of thalidomide, has a synergistic effect on cell death 
induction, which is followed by the reduced expression of 
MYC and IRF4 [91]. CPI-203 and bortezomib have been 
shown to display synergistic effects in drug resistant my-
eloma [92]. In multiple myeloma, the therapeutic activity 
of CPI-0610, which blocks BD1 of BET readers, works 
through G1 cell cycle arrest and caspase-dependent cell 
death associated with inhibition of MYC, IKZF1 and 
IRF4 [93]. Although interference of BD1 of BET proteins 
via small-molecule inhibitor Olinone was documented to 
accelerate the differential potential of mouse primary oli-
godendrocytes, the impediment of both bromodomains, 
BD1 and BD2, interferes with cell differentiation [94]. 

Recently, a novel strategy has been developed where 
a BRD inhibitor is capable of simultaneously binding to 
both bromodomains within a single BET protein [95]. For 
instance, AZD5153, possessing a bivalent binding mode, 
works as a selective BRD4 inhibitor [96]. The BET fam-
ily inhibitor OTX015, on the other hand, has been de-
signed to selectively bind to bromodomains 2, 3, and 4 
[97]. The antiproliferative effect of OTX015 is accompa-
nied by down-regulation of MYC in breast cancer cells, 
and this activity is synergistic with the mTOR inhibitor 
everolimus [98]. The treatment of anaplastic large cell 
lymphomas with OTX015 causes cell cycle arrest and 
down-regulation of MYC, E2F2, FOS, JUNB, and ID1 
[99]. A small chemical SF1126, originally developed as 
a PI3K inhibitor, obstructs BRD4 binding in neuroblas-
toma cells [100]. SF1126 can suppress the expression of 
MYC resulting in decreased neuroblastoma cell viability.

THE BET PROTEIN INHIBITION IN ORAL 
HEALTH AND BONE DISEASE

A recent report by Baudhuin et al. revealed that the 
BET inhibition increases the trabecular bone volume and 
restores mechanical properties, thereby preventing bone 
loss during osteoporosis [101]. JQ1 attenuates osteoclast 
differentiation and osteoblastogenesis by inhibiting ex-
pression of NFATc1 and Runx2, the master regulators 
of osteoclast and osteoblast differentiation, respectively. 
Niu et al. demonstrated that BET inhibition has side ef-
fects on skeletal structure associated with suppression of 
chondrocyte differentiation and bone growth restriction 
[102]. In the chondrogenic cell lineage, BET inhibitors 
reduce the expression of Col2a1. Using the transgenic 
zebrafish line, the authors showed that I-BET151 and 
JQ1 influence chondrocyte differentiation and inhibit 
Danio growth. It is likely that BET inhibition abolish-
es the RNAPII recruitment at the Col2a1 promoter via 
the BRD4-dependent mechanism. BRD4 can also initiate 
osteoblast differentiation by promoting lineage-specific 
gene expression [103]. It was demonstrated that BRD4 
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thus acting as dominant oncoproteins. It was proposed 
that BRD4-NUT recruits p300/CBP to initiate chromatin 
hyperacetylation to attract additional BRD4 supporting 
transcriptional upregulation [111]. This is in contradic-
tion with another observation showing that p300 seques-
tration into the BRD4-NUT-rich loci creates inactive 
hyperacetylated chromatin leading to p53 inactivation 
[112]. Therefore, additional research dissecting distinct 
steps in chromatin recognition by BET family members 
will shed light on context-dependent differences in tran-
scriptional responses.

In summary, a dynamic interplay between the ge-
nome and bromodomains underlies cell type-specific en-
hancer activation and RNAPII elongation and therefore, 
the efficacy and safety of epigenetic therapy, at least in 
part, is dependent on the functional relationship between 
BET proteins and other key epigenetic factors.
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