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ABSTRACT
To understand breast cancer 1 early onset (BRCA1)‐mediated inflammation and growth activated and inhibited transition mechanisms between no‐
tumor hepatitis/cirrhotic tissues (HBV or HCV infection) and human hepatocellular carcinoma (HCC), BRCA1‐activated different complete (all no
positive correlation, Pearson correlation coefficient <0.25) and uncomplete (partly no positive correlation except BRCA1, Pearson <0.25) networks
were identified in higher HCC compared with lower no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection) from the corresponding BRCA1‐
stimulated (Pearson�0.25) or inhibited (Pearson��0.25) overlappingmolecules of Pearson andGRNInfer, respectively. This result was verified by the
corresponding scatter matrix. As visualized by GO, KEGG, GenMAPP, BioCarta, and disease database integration, we proposed mainly that BRCA1‐
stimulated different complete network was involved in BRCA1 activation with integral to membrane killer cell lectin‐like receptor C to nucleus
interferon regulatory factor 5‐induced inflammation, whereas the corresponding inhibited network participated in BRCA1 repression with matrix
roundabout axon guidance receptor homolog 1 to plasma membrane versican‐induced growth in lower no‐tumor hepatitis/cirrhotic tissues (HBV or
HCV infection). However, BRCA1‐stimulated network contained BRCA1 activation with endothelium‐specific to lysosomal transmembrane and
carbamoyl synthetase to tastin, histone cluster and cyclin‐induced growth, whereas the corresponding inhibited different complete network included
BRCA1 repression with ovalbumin, thyroid stimulating hormone beta and Hu antigen C to cytochrome P450 to transducin‐induced inflammation in
higher HCC. Our BRCA1 different networks were verified by BRCA1‐activated or ‐inhibited complete and uncomplete networks within and between
no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection) or (and) HCC. J. Cell. Biochem. 115: 641–650, 2014. � 2013 Wiley Periodicals, Inc.
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Breast cancer 1 early onset (BRCA1) is part of a complex that
repairs double‐strand breaks in DNA. The strands of the

DNA double helix are continuously breaking from damage.
Sometimes one strand is broken, and sometimes both strands are
broken simultaneously. DNA cross linking agents are an important
source of chromosome/DNA damage. Double strand breaks occur as
intermediates after the cross links are removed. BRCA1 is part of a
protein complex that repairs DNA when both strands are broken.
When both strands are broken, it is difficult for the repair mechanism
to “know” how to replace the correct DNA sequence, and there are
multiple ways to attempt the repair. This DNA repair takes place with
the DNA in the cell nucleus, wrapped around the histone. Several
proteins, including BRCA1, arrive at the histone‐DNA complex for
this repair. Regulatory aspect to BRCA1 nuclear‐non‐nuclear
distribution was first shown by Dr Rao laboratory in 1997 [Wang
et al., 1997]. In the nucleus of many types of normal cells, the BRCA1
protein interacts with RAD51 during repair of DNA double‐strand
breaks [Boulton, 2006]. These breaks can be caused by natural
radiation or other exposures, but also occur when chromosomes
exchange genetic material (homologous recombination, for example,
“crossing over” during meiosis). Yet novel BRCA1‐mediated
inflammation and growth activated and inhibited transition
mechanisms are not clear and remain to be elucidated between no‐
tumor hepatitis/cirrhotic tissues (HBV or HCV infection) and human
hepatocellular carcinoma (HCC).

In the lower expression of no‐tumor hepatitis/cirrhotic tissues
(HBV or HCV infection), we detected 165 and 171 asBRCA1‐activated
and ‐inhibited targets forBRCA1‐mediated inflammation and growth
activated and inhibited transition mechanisms between no‐tumor
hepatitis/cirrhotic tissues (HBV or HCV infection) and HCC by
GRNInfer (Table S1A), respectively. Validated 67 and 28 as BRCA1‐
activated (Pearson �0.25) and ‐inhibited (Pearson ��0.25) targets
were also quantified for BRCA1‐mediated inflammation and growth
activated and inhibited transition mechanisms by Pearson analysis,
respectively (Table S1B). 59 and 24 as BRCA1‐activated and ‐

inhibited targets were identified for BRCA1‐mediated inflammation
and growth activated and inhibited transition mechanisms by
overlapping molecules of Pearson and GRNInfer, respectively
(Table S1C). Taken together, the studies suggest that BRCA1 includes
maybe directly or indirectly at least potential 173 and 175 as BRCA1‐
activated and ‐inhibited distinct proteins for BRCA1‐mediated
inflammation and growth activated and inhibited transition
mechanisms (Table S1D). Mutual 24 and 9 as BRCA1‐activated
and ‐inhibited targets were identified from overlapped analysis for
BRCA1‐mediated inflammation and growth activated and inhibited
transition mechanisms by correlation coefficient, respectively
(Table S1E). 2 of BRCA1‐inhibited targets was selected as different
mutual positive complete (all no positive correlation, Pearson <0.25)
and 6 as uncomplete (partly no positive correlation except BRCA1,
Pearson <0.25); 2 of BRCA1‐activated targets as different mutual
positive complete and 20 as uncomplete in lower no‐tumor hepatitis/
cirrhotic tissues (HBV or HCV infection) (compared with higher HCC)
by Pearson analysis with fold changes seen (Table S1F,G,H).

In the higher expression of HCC, we detected 165 and 169 as
BRCA1‐activated and‐ inhibited targets for BRCA1‐mediated
inflammation and growth activated and inhibited transition

mechanisms between no‐tumor hepatitis/cirrhotic tissues (HBV
or HCV infection) and HCC by GRNInfer (Table S1A), respectively.
Validated 98 and 53 as BRCA1‐activated (Pearson �0.25) and ‐

inhibited (Pearson ��0.25) targets were also quantified for
BRCA1‐mediated inflammation and growth activated and in-
hibited transition mechanisms by Pearson analysis, respectively
(Table S1B). 73 and 39 as BRCA1‐activated and ‐inhibited targets
were identified for BRCA1‐mediated inflammation and growth
activated and inhibited transition mechanisms by overlapping
molecules of Pearson and GRNInfer, respectively (Table S1C).
Taken together, the studies suggest that BRCA1 includes maybe
directly or indirectly at least potential 190 and 184 as BRCA1‐
activated and ‐inhibited distinct proteins for BRCA1‐mediated
inflammation and growth activated and inhibited transition
mechanisms (Table S1D). Mutual 35 and 31 as BRCA1‐activated
and ‐inhibited targets were identified from overlapped analysis for
different BRCA1 networks for BRCA1‐mediated inflammation and
growth activated and inhibited transition mechanisms by
correlation coefficient, respectively (Table S1E). Six of BRCA1‐
inhibited targets was selected as different mutual positive
complete (all no positive correlation, Pearson <0.25) and 25 as
uncomplete (partly no positive correlation except BRCA1, Pearson
<0.25); 7 of BRCA1‐activated targets as different mutual positive
complete, and 19 as uncomplete in higher HCC (compared with
lower no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection))
by Pearson analysis with fold changes seen (Table S1F,G,H).

MATERIALS AND METHODS

Breast cancer 1 early onset (BRCA1) (our identified 225 significant
molecules in 6,144 genes of 25 higher HCC) was identified from the
corresponding 25 lower no‐tumor hepatitis/cirrhotic tissues (HBV or
HCV infection) in GEO data set GSE10140‐10141 (http://www.ncbi.
nlm.nih.gov/geo/query/acc.cgi?acc¼GSE10140, http://www.ncbi.
nlm.nih.gov/geo/query/acc.cgi?acc¼GSE10141). The rawmicroarray
data was processed by log base 2.

Novel BRCA1‐activated (Pearson �0.25) and ‐inhibited (Pearson
��0.25) different networks were detected and quantified from 225
significant molecules between lower no‐tumor hepatitis/cirrhotic
tissues (HBV or HCV infection) and higher HCC using significant
analysis of microarrays (SAM) (http://www‐stat.stanford.edu/�tibs/
SAM/) [Storey., 2002] and our programming. Two classes paired and
minimum fold change�2 were selected (the false‐discovery rate 0%).

Mutual relationships of novel BRCA1‐activated (Pearson �0.25)
and ‐inhibited (Pearson ��0.25) different complete (all no positive
correlation, Pearson <0.25) and uncomplete (partly no positive
correlation except BRCA1, Pearson <0.25) networks were computed
between lower no‐tumor hepatitis/cirrhotic tissues (HBV or HCV
infection) and higher HCC by SPSS of Pearson correlation coefficient
quantification about measures of the correlation (linear dependence)
between two variables X and Y, giving a value between þ1 and �1
inclusive and our programming, respectively.

Mutual relationships of novel BRCA1‐activated (Pearson� 0.25)
and ‐inhibited (Pearson ��0.25) different complete (all no positive
correlation, Pearson <0.25) and uncomplete (partly no positive
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correlation except BRCA1, Pearson <0.25) networks were investi-
gated between lower no‐tumor hepatitis/cirrhotic tissues (HBV or
HCV infection) and higher HCC by SPSS of scatterplot (matrix) based
on linear regression and our programming, respectively.

Novel BRCA1‐activated (Pearson �0.25) and ‐inhibited (Pearson
��0.25) different complete (all no positive correlation, Pearson
<0.25) and uncomplete (partly no positive correlation except BRCA1,
Pearson <0.25) networks were constructed between lower no‐tumor
hepatitis/cirrhotic tissues (HBV or HCV infection) and higher HCC by
GRNInfer [Wang et al., 2006], our articles [Wang et al., 2009a,
b, 2011a,b,c,d,e,f, 2012a,b,c,d; Huang et al., 2010, 2011, 2012; Sun
et al., 2010; Sun et al., 2011; Lin et al., 2012] and GVedit tool and our
programming, respectively.

Terms and occurrence numbers of GO (Cellular Component,
Molecular Function, Biological Process), KEGG, GenMAPP, BioCarta,
and disease in novel BRCA1‐activated (Pearson �0.25) and ‐

inhibited (Pearson ��0.25) different complete (all no positive
correlation, Pearson <0.25) and uncomplete (partly no positive
correlation except BRCA1, Pearson <0.25) networks were identified
between lower no‐tumor hepatitis/cirrhotic tissues (HBV or HCV
infection) and higher HCC, respectively, by Molecule Annotation
System, MAS (CapitalBio Corporation, Beijing, China; http://bioinfo.
capitalbio.com/mas3/) and our programming. The primary databases
of MAS integrated various well‐known biological resources, such as
Gene Ontology (http://www.geneontology.org), KEGG (http://www.
genome.jp/kegg/), BioCarta (http://www.biocarta.com/), GenMapp
(http://www.genmapp.org/), HPRD (http://www.hprd.org/), etc.

RESULT

Mutual relationships of novel BRCA1‐activated (Pearson �0.25) and
‐inhibited (Pearson ��0.25) different complete and uncomplete
networks grouped vertical bars quantification chart between lower
no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection) and
higher HCC by Pearson correlation coefficient and our programming,
respectively, as shown in Figure 1 and Table S2.

Mutual relationships of novel BRCA1‐activated (Pearson �0.25)
and ‐inhibited (Pearson ��0.25) different complete and uncomplete
networks were computed between lower no‐tumor hepatitis/cirrhotic
tissues (HBV or HCV infection) and higher HCC by scatterplot (matrix)
of linear regression and our programming, respectively, as shown in
Figure 2 and Table S3.

Novel BRCA1‐activated (Pearson �0.25) and ‐inhibited (Pearson
��0.25) different complete and uncomplete networks including
autocorrelations were constructed between lower no‐tumor hepatitis/
cirrhotic tissues (HBV or HCV infection) and higher HCC by GRNInfer
and our programming, respectively, as shown in Figure 3 and
Table S4.

Terms and occurrence numbers of GO (Cellular Component,
Molecular Function, Biological Process), KEGG, GenMAPP, BioCarta,
and disease in novel BRCA1‐activated (Pearson �0.25) and ‐

inhibited (Pearson ��0.25) different complete and uncomplete
networks were identified between lower no‐tumor hepatitis/cirrhotic
tissues (HBV or HCV infection) and higher HCC by MAS 3.0 and our
programming, respectively, as shown in Figure 4 and Table S5.

DISCUSSION

BRCA1‐ACTIVATED INFLAMMATION NETWORK IN NO‐TUMOR
HEPATITIS/CIRRHOTIC TISSUES (HBV OR HCV INFECTION)
BRCA1‐activated different complete and uncomplete networks were
identified in lower no‐tumor hepatitis/cirrhotic tissues (HBV or HCV
infection) (compared with higher HCC) by Pearson and GRNInfer
(Fig. 1A,B and Table S2). This result was verified by the corresponding
scatter matrix (Fig. 2A,B and Table S3). BRCA1‐stimulated different
complete network was constructed with IRF5, KLRC3 (Fig. 3A and
Table S4) and the corresponding uncomplete network with SLC4A3,
MCM2, AMELY, SEMA3B, KIAA0513, GRM1, DDX10, C9orf127,
RNF185,MYH6,HOXD4, TP53I11,HMGB2, LGALS3,KCTD2, FGF9,
ISG20, MAP2K6, STX1A, MS4A2 (Fig. 3B and Table S4). We
proposed mainly that BRCA1‐stimulated different network contained
BRCA1 activation with integral to membrane killer cell lectin‐like
receptor C to nucleus interferon regulatory factor 5‐induced
inflammation in lower no‐tumor hepatitis/cirrhotic tissues (HBV or
HCV infection) by GO, KEGG, GenMAPP, BioCarta, and disease
database integration (Fig. 4A,B and Table S5). This hypothesis was
verified by the corresponding uncomplete network in no‐tumor
hepatitis/cirrhotic tissues (HBV or HCV infection) and BRCA1‐inhibi-
ted inflammation network in HCC. References also supported our
hypothesis. Such as, NKG2‐C type II integral membrane protein is a
protein that in humans is encoded by the KLRC2 gene [Plougastel and
Trowsdale, 1998]. Natural killer (NK) cells are lymphocytes that can
mediate lysis of certain tumor cells and virus‐infected cells without
previous activation. They can also regulate specific humoral and cell‐
mediated immunity. NK cells preferentially express several calcium‐

dependent (C‐type) lectins, which have been implicated in the
regulation of NK cell function. The group, designated KLRC (NKG2) are
expressed primarily in natural killer (NK) cells and encodes a family of
transmembrane proteins characterized by a type II membrane orienta-
tion (extracellular C terminus) and the presence of a C‐type lectin
domain. The KLRC (NKG2) gene family is located within the NK
complex, a region that contains several C‐type lectin genes preferen-
tially expressed on NK cells (http://en.wikipedia.org/wiki/KLRC2).

BRCA1‐INHIBITED GROWTH NETWORK IN NO‐TUMOR HEPATITIS/
CIRRHOTIC TISSUES (HBV OR HCV INFECTION)
BRCA1‐inhibited different complete and uncomplete networks were
identified in lower no‐tumor hepatitis/cirrhotic tissues (HBV or HCV
infection) (compared with higher HCC) by Pearson and GRNInfer
(Fig. 1C,D and Table S2). This result was verified by the corresponding
scatter matrix (Fig. 2C,D and Table S3). BRCA1‐inhibited different
complete network was constructed with ROBO1, VCAN (Fig. 3C and
Table S4) and the corresponding uncomplete network with GPSM2,
PTTG1, ACTG2, ESM1, CCL20, CTHRC1 (Fig. 3D and Table S4). We
proposed mainly that BRCA1‐inhibited different network participat-
ed in BRCA1 repression with matrix roundabout axon guidance
receptor homolog 1 to plasma membrane versican‐induced growth in
lower no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection) by
GO, KEGG, GenMAPP, BioCarta, and disease database integration
(Fig. 4C,D and Table S5). This hypothesis was verified by the
corresponding uncomplete network in no‐tumor hepatitis/cirrhotic
tissues (HBV or HCV infection) andBRCA1‐activated growth network
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in HCC. References also supported our hypothesis. Such as,
Roundabout homolog 1 is a protein that in humans is encoded by
the ROBO1 gene [Kidd et al., 1998; Sundaresan et al., 1998]. Bilateral
symmetric nervous systems have special midline structures that
establish a partition between the two mirror image halves. Some
axons project toward and across the midline in response to long‐
range chemoattractants emanating from the midline. In Drosophila,
the roundabout gene, a member of the immunoglobulin gene
superfamily, encodes an integral membrane protein that is both an

axon guidance receptor and a cell adhesion receptor. This receptor is
involved in the decision by axons to cross the central nervous system
midline. The protein encoded by this gene is structurally similar to the
Drosophila roundabout protein. Two transcript variants encoding
different isoforms have been found for this gene. ROBO1 was
implicated in communication disorder based on a Finnish pedigree
with severe dyslexia. Analyses revealed a translocation had occurred
disrupting ROBO1 [Hannula‐Jouppi et al., 2005]. Study of the
phonological memory component of the language acquisition system

Fig. 1. Vertical bars quantification charts of BRCA1‐activated and ‐inhibited different networks by Pearson and our programming. A: Complete and (B) uncomplete BRCA1‐
activated different network in lower expression of no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection) (compared with higher HCC), n¼ 25. C: Complete and (D)
uncomplete BRCA1‐inhibited different network in lower no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection) (compared with higher HCC), n¼ 25. E: Complete and (F)
uncomplete BRCA1‐activated different network in higher HCC (compared with lower no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection)), n¼ 25. G: Complete and (H)
uncomplete BRCA1‐inhibited different network in higher HCC (compared with lower no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection)), n¼ 25. Black arrow represents as
activated relationship and empty circle as inhibited relationship. con, no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection); ex, HCC; act, activation; inh, inhibition; dif,
different.

644 BRCA1 RELATED INFLAMMATION-GROWTH TRANSITION JOURNAL OF CELLULAR BIOCHEMISTRY



suggests that ROBO1 polymorphisms are associated with functioning
in this system [Bates et al., 2011] (http://en.wikipedia.org/wiki/
ROBO1).

BRCA1‐STIMULATED GROWTH NETWORK IN HCC
BRCA1‐activated different complete and uncomplete networks were
identified in higher HCC (compared with lower no‐tumor hepatitis/
cirrhotic tissues (HBV or HCV infection)) by Pearson and GRNInfer

(Fig. 1E,F and Table S2). This result was verified by the corresponding
scatter matrix (Fig. 2E,F and Table S3). BRCA1‐stimulated different
complete networkwas constructed with TROAP, CENPF, CAD, ESM1,
HIST1H2AD, CCNB1, LAPTM4B (Fig. 3E and Table S4) and the
corresponding uncomplete network with NEK2, NUSAP1, E2F1,
BIRC5, GPSM2, CDC6, IGF2BP3, NCAPH, MCM4, ACTG2, CCNA2,
UBE2C, CCNB2, HIST1H2BJ, BCAT1, MMP9, UNG, KIAA0101,
CTHRC1 (Fig. 3F and Table S4). We proposed mainly that BRCA1‐

Fig. 2. The mutual relationships of BRCA1‐activated and ‐inhibited different networks by scatterplot (matrix) and our programming. A: Complete and (B) uncomplete BRCA1‐
activated different network in lower expression of no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection) (compared with higher HCC), n¼ 25. C: Complete and (D)
uncomplete BRCA1‐inhibited different network in lower no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection) (compared with higher HCC), n¼ 25. E: Complete and (F)
uncomplete BRCA1‐activated different network in higher HCC (compared with of no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection)), n¼ 25. G: Complete and (H)
uncomplete BRCA1‐inhibited different network in higher HCC (compared with lower no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection)), n¼ 25. Black arrow represents as
activated relationship and empty circle as inhibited relationship. Comp, complete; Uncomp, uncomplete; con, no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection); ex, HCC;
act, activation; inh, inhibition; dif, different.

JOURNAL OF CELLULAR BIOCHEMISTRY BRCA1 RELATED INFLAMMATION-GROWTH TRANSITION 645



stimulated different network was involved in BRCA1 activation with
endothelium‐specific to lysosomal transmembrane and carbamoyl
synthetase to tastin, histone cluster and cyclin‐induced growth in
higher HCC by GO, KEGG, GenMAPP, BioCarta, and disease database
integration (Fig. 4E,F and Table S5). This hypothesis was verified by
the corresponding uncomplete network in HCC and BRCA1‐inhibited

growth network in no‐tumor hepatitis/cirrhotic tissues (HBV or HCV
infection). References also supported our hypothesis. Such as,
lysosomal‐associated transmembrane protein 4B is a protein that
in humans is encoded by the LAPTM4B gene. LAPTM4B protein
contains a lysosome localization motif and localizes on late
endosomes and lysosomes. Increased expression of LAPTM4B has

Fig. 3. BRCA1‐activated and ‐inhibited different directionality networks by GRNInfer and our programming. A: Complete and (B) uncomplete BRCA1‐activated different network
in lower expression of no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection) (compared with higher HCC), n¼ 25. C: Complete and (D) uncomplete BRCA1‐inhibited different
network in lower no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection) (compared with higher HCC), n¼ 25. E: Complete and (F) uncomplete BRCA1‐activated different
network in higher HCC (compared with lower no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection)), n¼ 25. G: Complete and (H) uncomplete BRCA1‐inhibited different
network in higher HCC (compared with lower no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection)), n¼ 25. Black arrow represents as activated relationship and empty circle
as inhibited relationship. Comp, complete; Uncomp, uncomplete; con, no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection); ex, HCC; act, activation; inh, inhibition; dif,
different.
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Fig. 4. Terms and occurrence numbers of GO (Cellular Component, Molecular Function, Biological Process), KEGG, GenMAPP, BioCarta, and Disease by MAS 3.0 and our
programming. A: Complete and (B) uncomplete BRCA1‐activated different network in lower expression of no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection) (compared
with higher HCC), n¼ 25. C: Complete and (D) uncomplete BRCA1‐inhibited different network in lower no‐tumor hepatitis/cirrhotic tissues (HBV or HCV infection) (compared with
higher HCC), n¼ 25. E: Complete and (F) uncomplete BRCA1‐activated different network in higher HCC (compared with lower no‐tumor hepatitis/cirrhotic tissues (HBV or HCV
infection)), n¼ 25. G: Complete and (H) uncomplete BRCA1‐inhibited different network in higher HCC (compared with lower no‐tumor hepatitis/cirrhotic tissues (HBV or HCV
infection)), n¼ 25. Black arrow represents as activated relationship and empty circle as inhibited relationship. Comp, complete; Uncomp, uncomplete; con, no‐tumor hepatitis/
cirrhotic tissues (HBV or HCV infection); ex, HCC; act, activation; inh, inhibition; dif, different.
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been found in breast, liver, lung, ovarian, uterine, gastric cancers.
Elevated LAPTM4B level contributes to chemotherapy resistance in
breast cancer. It was found that overexpression of LAPTM4B causes
anthracyclines (doxorubicin, daunorubicin, and epirubicin) resis-
tance by retaining drug in the cytoplasm and decreasing nuclear
localization of drug and drug induced DNA damage [Li et al., 2010].
LAPTM4B also promotes autophagy, a cell survival mechanism
mediated by lysosomes. LAPTM4B promotes autophagy and renders
tumor cells resistant to metabolic and genotoxic stress and results in
more rapid tumor growth [Li et al., 2011]. Based on these findings,
LAPTM4B can be utilized to be a therapeutic target to prevent
chemotherapy resistance or a marker to identify the patients who will
not benefit from anthracyclines [Li et al., 2010] (http://en.wikipedia.
org/wiki/LAPTM4B).

BRCA1‐REPRESSED INFLAMMATION NETWORK IN HCC
BRCA1‐inhibited different complete and uncomplete networks were
identified in higher HCC (compared with lower no‐tumor hepatitis/
cirrhotic tissues (HBV or HCV infection)) by Pearson and GRNInfer
(Fig. 1G,H and Table S2). This result was verified by the corresponding
scatter matrix (Fig. 2G,H and Table S3). BRCA1‐inhibited different
complete network was constructed with ELAVL3, SERPINB2,
CYP51A1, FLJ33790, TSHB, TBL3 (Fig. 3G and Table S4) and the
corresponding uncomplete network with AMELY, KIAA0513,
TNFRSF9, SBF1, GRM1, LLGL2, DDX10, MYH6, CNTNAP2, ALK,
NFKBIB, TP53I11, HMGB2, EPHA4, KCTD2, FGF9, MYCN,
SLC6A12, MYOM1, PRSS1, CHRNA4, KCNQ3, RIMS3, MS4A2,
NINJ2 (Fig. 3H and Table S4). We proposed mainly that BRCA1‐
inhibited different network included BRCA1 repression with
ovalbumin, thyroid stimulating hormone beta and Hu antigen C to
cytochrome P450 to transducin‐induced inflammation in higher HCC
by GO, KEGG, GenMAPP, BioCarta, and disease database integration
(Fig. 4G,H and Table S5). This hypothesis was verified by the
corresponding uncomplete network in HCC and BRCA1‐activated
inflammation network in no‐tumor hepatitis/cirrhotic tissues (HBV or
HCV infection). References also supported our hypothesis. Such as,
Lanosterol 14 a‐demethylase (or CYP51A1, P45014DM) is a
cytochrome P450 (family 51, subfamily A, polypeptide 1) enzyme
that converts lanosterol to cholesterol. It is a target for antifungal
drugs, inhibiting the production of ergosterol. Over‐expression of
CYP51A1 can lead to resistance to these antifungals [Vanden Bossche
et al., 1998]. Azole fungicides are demethylase inhibitors that inhibit
CYP51 activity [Mullins et al., 2011]. CYP51 is a cytochrome P450
that catalyses the oxidative removal of the 14a‐methyl group of
lanosterol or eburicol in yeasts and fungi—an essential step in the
production of sterols [Mullins et al., 2011]. Azoles bind as the sixth
ligand to the haem in CYP51 via the unprotonated N atom thus
occupying the active site and acting as non‐competitive inhibitors
[Mullins et al., 2011] (http://en.wikipedia.org/wiki/CYP51A1).

BRCA1 NETWORKS AUTOCORRELATIONS
In BRCA1‐stimulated different complete network of lower no‐tumor
hepatitis/cirrhotic tissues (HBV or HCV infection) (compared with
higher HCC), there is IRF5 auto‐activation including upstream
KLRC3, BRCA1 downstream BRCA1; There is KLRC3 auto‐activation
including upstream BRCA1 downstream IRF5 by GRNInfer (Fig. 3A

and Table S4). Thus, our results reflected the stimulation of IRF5
upstream; KLRC3 the same in no‐tumor hepatitis/cirrhotic tissues.
There is BRCA1 auto‐inhibition containing upstream IRF5 down-
stream KLRC3, IRF5 by GRNInfer (Fig. 3A and Table S4). Thus, our
results reflected the repression of BRCA1 upstream molecular
numbers in no‐tumor hepatitis/cirrhotic tissues.

In BRCA1‐inhibited different complete network of lower no‐
tumor hepatitis/cirrhotic tissues (HBV or HCV infection) (compared
with higher HCC), there is ROBO1 auto‐activation including
upstream BRCA1 downstream VCAN, BRCA1; There is VCAN
auto‐activation including upstream ROBO1 downstream BRCA1 by
GRNInfer (Fig. 3C and Table S4). Thus, our results reflected the
stimulation of ROBO1 downstream; VCAN the same in no‐tumor
hepatitis/cirrhotic tissues. There is BRCA1 auto‐inhibition contain-
ing upstream ROBO1, VCAN downstream ROBO1 by GRNInfer
(Fig. 3C and Table S4). Thus, our results reflected the repression of
BRCA1 downstream molecular numbers in no‐tumor hepatitis/
cirrhotic tissues.

In BRCA1‐stimulated different complete network of higher HCC
(compared with lower no‐tumor hepatitis/cirrhotic tissues (HBV or
HCV infection)), there is ESM1 auto‐activation including upstream
TROAP, CENPF, CAD, HIST1H2AD, LAPTM4B downstream TROAP,
BRCA1, CENPF, HIST1H2AD; There is HIST1H2AD auto‐activation
including upstream BRCA1, CAD, ESM1, CCNB1, LAPTM4B
downstream CAD, ESM1, CCNB1, LAPTM4B; There is CCNB1
auto‐activation including upstream BRCA1, TROAP, CENPF,
HIST1H2AD downstream TROAP, BRCA1, HIST1H2AD; There is
LAPTM4B auto‐activation including upstream CENPF, HIST1H2AD
downstream BRCA1, CAD, ESM1, HIST1H2AD by GRNInfer (Fig. 3E
and Table S4). Thus, our results reflected the stimulation of CCNB1,
HIST1H2AD, ESM1 upstream; LAPTM4B downstream in HCC. There
is BRCA1 auto‐inhibition containing upstream CENPF, CAD, ESM1,
CCNB1, LAPTM4B downstream CENPF, HIST1H2AD, CCNB1,
TROAP; There is TROAP auto‐inhibition containing upstream
CENPF, CAD, ESM1, CCNB1, BRCA1 downstream CENPF, CAD,
ESM1, CCNB1; There is CENPF auto‐inhibition containing upstream
BRCA1, TROAP, CAD, ESM1 downstream TROAP, BRCA1, CAD,
ESM1, CCNB1, LAPTM4B; There is CAD auto‐inhibition containing
upstream TROAP, CENPF, HIST1H2AD, LAPTM4B downstream
TROAP, BRCA1, CENPF, ESM1, HIST1H2AD by GRNInfer (Fig. 3E
and Table S4). Thus, our results reflected the repression of CAD,
CENPF upstream; TROAP, BRCA1 downstreammolecular numbers in
HCC.

In BRCA1‐inhibited different complete network of higher HCC
(compared with lower no‐tumor hepatitis/cirrhotic tissues (HBV or
HCV infection)), there is SERPINB2 auto‐activation including
upstream CYP51A1, FLJ33790 downstream CYP51A1, TBL3,
BRCA1; There is CYP51A1 auto‐activation including upstream
SERPINB2, FLJ33790, BRCA1 downstream SERPINB2, FLJ33790,
TSHB, TBL3, BRCA1; There is FLJ33790 auto‐activation including
upstream CYP51A1, TBL3, BRCA1 downstream ELAVL3, SER-
PINB2, CYP51A1, TSHB, TBL3, BRCA1; There is TSHB auto‐
activation including upstream CYP51A1, FLJ33790 downstream
ELAVL3, TBL3, BRCA1; There is TBL3 auto‐activation including
upstream SERPINB2, CYP51A1, FLJ33790, TSHB, ELAVL3 down-
stream ELAVL3, FLJ33790, BRCA1 by GRNInfer (Fig. 3G and
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Table S4). Thus, our results reflected the stimulation of TBL3
upstream; TSHB, FLJ33790, CYP51A1, SERPINB2 downstream in
HCC. There is BRCA1 auto‐inhibition containing upstream ELAVL3,
SERPINB2, CYP51A1, FLJ33790, TSHB, TBL3 downstream
CYP51A1, FLJ33790; There is ELAVL3 auto‐inhibition containing
upstream FLJ33790, TSHB, TBL3 downstream BRCA1, TBL3 by
GRNInfer (Fig. 3G and Table S4). Thus, our results reflected the
repression of ELAVL3, BRCA1 downstream molecular numbers in
HCC.

SUMMARY

As visualized by GO, KEGG, GenMAPP, BioCarta, and disease
database integration, we proposed mainly that BRCA1‐stimulated
different complete network was involved in BRCA1 activation with
integral to membrane killer cell lectin‐like receptor C to nucleus
interferon regulatory factor 5‐induced inflammation, whereas the
corresponding inhibited network participated in BRCA1 repression
withmatrix roundabout axon guidance receptor homolog 1 to plasma
membrane versican‐induced growth in lower no‐tumor hepatitis/
cirrhotic tissues (HBV or HCV infection). However, BRCA1‐
stimulated network contained BRCA1 activation with endotheli-
um‐specific to lysosomal transmembrane and carbamoyl synthetase
to tastin, histone cluster and cyclin‐induced growth, whereas the
corresponding inhibited different complete network included BRCA1
repression with ovalbumin, thyroid stimulating hormone beta and Hu
antigen C to cytochrome P450 to transducin‐induced inflammation
in higher HCC. Our BRCA1 different networks were verified by
BRCA1‐activated or ‐inhibited complete and uncomplete networks
within and between no‐tumor hepatitis/cirrhotic tissues (HBV or HCV
infection) or (and) HCC.
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