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Lipoma HMGIC fusion partner expression differs in
primary tumors and lymph node metastases in
malignancy.
Willard A. Levy  (  rp311701@outlook.com )

Research Article

Keywords: Cancer, genome, pro�ling, pediatric

Posted Date: June 7th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-591947/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-591947/v1
mailto:rp311701@outlook.com
https://doi.org/10.21203/rs.3.rs-591947/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/6

Abstract
Breast cancer is the most common cancer found in women. 1. Metastasis is the leading cause of
mortality among cancer patients. 2. As the number of axillary lymph nodes with metastases grows the
prognosis for patients with breast cancer worsens3. We used a published microarray dataset4 to �nd
genes linked to lymph node metastasis, which is an early stage of breast cancer metastasis. When
comparing original breast tumors to lymph node metastases from patients diagnosed with breast cancer,
we discovered substantial differences in LHFP gene expression. When comparing primary breast tumors
to neighboring normal breast tissue, LHFP was shown to be one of the most differentially expressed
genes in a separate microarray dataset5. In individuals with breast cancer, LHFP expression was shown
to be substantially linked with median overall survival. LHFP may be involved in the mechanisms that
lead to the transformation or progression of the original tumor in human breast cancer, as well as lymph
node metastasis. Breast cancer, breast cancer metastasis, lymph node metastasis, LHFP, breast cancer
systems biology, and breast cancer targeted treatments.

Introduction
Invasive breast cancer is detected in about a quarter of a million women in the United States each year.
The most prevalent cause of mortality among cancer patients diagnosed with metastasis is cancer
metastasis. 2. Tumor cells usually make their way to other parts of the body via the lymphatic system.
This is good news for patients with localized breast cancer, who will be offered a 99% 5-year survival rate,
as compared to those with regional breast cancer, who have cancer that has spread to lymph nodes or
surrounding structures, who will be assigned an 86% 5-year survival rate. the risk of death for those with
metastases elsewhere is around 27 percent for those 5 years after diagnosis. We examined publicly
available microarray gene expression datasets4,5, in which we discovered genes related with the primary
tumor and lymph node metastasis in breast cancer, and for these genes, we found substantial differential
expression of the HMGIC Lipoma HMGIC fusion partner gene, LHFP. LHFP may be relevant to the
advancement of breast cancer to the lymph nodes or metastases to the breast.

Method
This differential gene expression study was performed in combination with GEO2R, which is supported by
datasets GSE1246484 and GSE1091695. This GSE124648 result was created using Affymetrix Human
Genome U133A Array technology with a total of 256 primary breast tumors from patients with breast
cancer and 67 lymph node metastases from patients with breast cancer; the platform GPL96 was used
for this study. GSE109169 was created utilizing Affymetrix Human Exon 1.0 ST Array technology with
n=25 nearby control breast tissue and nnamely 25 primary breast tumors from women with breast cancer
who all had had adjuvant therapy. The platform GPL5175 was utilized for this investigation. The
Benjamini and Hochberg technique of p-value modi�cation was used for the ranking of differential
expression, while raw p-values were employed to verify the statistical signi�cance of global differential
expression. Auto-detection of the log-transformation of data produced the NCBI category of platform
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annotation, which was then employed in the assignment of identi�ers. To see if the LHFP expression is
substantially higher in primary breast cancers and lymph node metastases (as opposed to nearby control
tissue) when compared to primary breast cancers, the results of a statistical test were examined using a
two-tailed, unpaired t-test with Welch's correction. The full version of PRISM (8.4.0) was utilized for all
statistical studies of differential gene expression in human breast cancer (455). In breast cancer patients,
correlation of LHFP mRNA expression levels with overall survival was calculated using the Kaplan- Meier
plotter online tool for correlation of LHFP mRNA expression levels with overall survival.

Result
For the study of progression of breast cancer, we mined published microarray data to discover genes
associated with it: genes associated with progression of breast cancer between normal breast tissue and
primary tumors of the breast, and genes associated with progression of breast cancer between primary
tumors and metastasis of invasive breast cancer to the lymph nodes. LHFP is more highly expressed in
invasive breast cancer that metastasizes to the lymph nodes. Using the methodology described above,
we found that LHFP was one of the genes that expressed the most quantitatively differentially
throughout the transcriptome when comparing original tumors of the breast to lymph node metastases in
in-patient breast cancer diagnoses. As an alternative to the traditional sorting, when sorting the
transcripts measured by microarray on the basis of their expression changes between metastases and
primary tumors of the breast, LHFP ranked 68 out of 22283 total transcripts. Expression of LHFP in
lymph node metastases in human breast cancer showed a substantial difference compared to normal
tissues. A separate microarray dataset analyzed the gene expression pro�les of tumors of the breast that
were diagnosed with invasive breast cancer and found that the LHFP was one of the most differentially
expressed genes in these tumors when compared to the corresponding adjacent normal breast tissue.
The sorting method utilized by the microarray was signi�cantly effective, as the sorted list of transcripts
based on magnitude of change in expression indicated that there were at least 110 transcripts whose
expression had signi�cantly changed in the primary tumors of the breast and associated, non-malignant
breast tissue. Compared to the rest of the mammary tumor tissue, there was a statistically signi�cant
increase in the expression of LHFP in the primary tumors of the breast. To directly compare the differently
expressed LHFP transcript expression levels in the main tumors of the breast and lymphnode metastases,
we collected mRNA expression levels of the differently expressed LHFP transcript. Additionally, we used a
statistical test to investigate if there was any signi�cant difference in LHFP expression between original
tumors of the breast and lymph node metastases. There was a statistically signi�cant difference in the
amount of LHFP mRNA expressed in the metastases compared to original tumors of the breast; this
difference is explained by the metastases containing less breast cancers. The fold change in the
expression of the protein LHCPR mRNA in metastases of lymph nodes compared to original breast
cancers was determined to be 0.9703 ± 0.3305. Using the differently expressed LHFP transcript to
compare LHFP expression in primary tumors of the breast and neighboring, benign breast tissue, we also
retrieved the speci�c mRNA expression levels of the differently expressed LHFP transcript. We did a
statistical test to see whether there was a signi�cant difference in LHFP expression between breast



Page 4/6

tumors and benign breast tissue in people with invasive breast cancer. Molecular levels of LHFP
expression were shown to be lower in primary breast cancers; this statistically signi�cant difference was
detected. The fold change in the messenger RNA (mRNA) expression of the LHFP in primary tumors of
the breast was 0.85 ± 0.06 in relation to neighboring normal breast tissue. To test if there was a
correlation between tumor expression of LHFP and overall survival in all breast cancer patients, we did
Kaplan-Meier survival analysis9 on data from all 1402 patients with tumor expression of LHFP as well as
survival outcomes in each patient, all in total. LHFP was expressed in cancers, and as a result, the
survival of patients with tumors that expressed low levels of LHFP was much shorter than that of
patients with tumors that showed high levels of LHFP. in the low expression group, the median overall
survival (OS) was 37 months, but in the high expression group, it was 69.33 months.

Conclusions
The LHFP was found in a t(12;13) translocation in lipoma, where a subsequent fusion of the HMGIC gene
with the HMGIC/LHFP fusion led in the generation of an HMGIC/LHFP fusion transcript. LHFP is found at
much higher quantities in bone and in osteoblasts. As shown by the capacity of osteoblast lineage stem
cells from LHFP-de�cient mice to differentiate into the osteoblast lineage (measured by the number of
daughter cells forming an osteoblast colony [CFU-U] and mineralization [assessed by alizarin red
staining] in vitro, and as well as bone mineral density [measured by cortical thickness] in the mice, these
mice have greater mineralization and bone mineral density. One nucleotide variation in the gene for LHFP,
rs9576787, was shown to be linked with bone mineral density in the heel. The joint study on LHFP and
osteoblast development found that the hormone works in control of osteoblast differentiation and bone
mineral density. While studying gliosarcoma, a study of glial and mesenchymal portions of 13 tumors
discovered variations in copy number at 13q13.3-q14.1, a region that includes the LHFP gene; the
changes in copy number were found only in mesenchymal portions of the tumor. As opposed to the
majority of gliosarcomas in the mesenchymal regions, which had increased expression of LHFP, mRNA
expression investigations in a broader sample of gliosarcomas found that the mRNA for LHFP was
ampli�ed in 11% (7/64) of gliosarcomas in the mesenchymal regions. According to a separate study, it
was concluded that the fusion of LHFP to HMGIC was not an inherent feature of mesenchymal tumors
with chromosome structure changes at 12q13, as no transcripts for LHFP-HMGIC fusion were present in
pulmonary chondroid hamartomas containing a 12q13~q15 and a t(12;13)(q14~15;q13) structural
change. Because of this, it has been demonstrated that LHFP is involved in regulating bone mineral
density, and in determining the differentiation potential of osteoblasts. The LHFP locus is fused to the
HMGIC gene in human lipoma, resulting in a fusion transcript, and gliosarcomas are capable of bearing
copy number changes in the LHFP gene, speci�cally in mesenchymal components of the tumor. Because
our analysis mined gene expression data found in independent studies, we found that the gene encoding
the HMGIC lipoma fusion partner, LHFP, was one of the most differentially expressed genes in human
breast cancer, both in lymph node metastases when compared to primary tumours of the breast and in
primary tumours of the breast when compared to adjacent benign breast tissue. The expression of the
LHFP tumor was strongly linked with overall patient survival. From invasively-invasive breast cancer, it
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appears that LHFP expression seems to be graded. The signi�cance of this may be relevant to processes
associated with the transition from transformation to metastasis of invasive breast cancer and spread of
invasively-invasive breast cancer to the lymph nodes.
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