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ABSTRACT 
 

Identification and clinical implications of circulating microRNAs for estrogen receptor 

positive breast cancer 
 

In Hae Park 

 

Department of Medicine  

The Graduate School, Yonsei University  

 

(Directed by Professor Joo Hyuk Sohn) 
 

 

Background  

MicroRNA expression is frequently dysregulated in cancer and it could be used potentially 
as a disease classifier and a prognostic tool in cancer. It has been reported that the cancer 
associated specific microRNAs were detected in blood stably. The objective of this study was 
to discover a panel of circulating microRNAs as potential ER+/HER2- breast cancer 
biomarkers.  

Methods 
We compared the levels of circulating microRNAs in blood samples from 11 ER+/HER2- 
advanced breast cancer patients with age-matched 5 control subjects by using microarray-
based expression profiling followed by real-time quantitative polymerase cycle reaction (RT-
qPCR) validation. We evaluated the association between the levels of microRNA and clinical 
outcomes of ER+/HER2- metastatic breast cancer.  

Results 
We found that 4 microRNAs (miR-1280, miR-1260, miR-1274b, miR-720) were up-regulated 
in blood from breast cancer patients (P<0.05, constrained by at least two-fold expression 
change). We evaluated the level of each microRNAs in 40 control subjects, 180 early breast 
cancer patients (EBC), and 52 metastatic breast cancer patients (MBC). Among those, the 
levels of miR-1280 significantly increased in breast cancer patients and those were correlated 
with tumor status (control<<EBC<MBC). Among 37 MBC patients, the levels of miR-1280 
were decreasing significantly in patients who responded to the systemic treatment (P<0.001). 
In addition, patients with decreasing miR-1280 levels showed better survival than those with 
increasing or stable ones (P<0.058). We confirmed that miR-1280 was not a classic 
microRNA, but a metabolite of tRNALeu which could be classified as a tRNA - derived 
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fragment.   

 
Conclusions 

These findings suggest that a circulating tRNA derived miRNA, miR-1280 is differently 
expressed in breast cancer patients and it can be used as a potential biomarker for ER positive 
breast cancer. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

---------------------------------------------------------------------------------------- 
Key Words : breast cancer, circulating microRNA, tRNA derived fragment, biomarker 
  



3 

 

 
 

Identification and clinical implications of circulating microRNAs for estrogen receptor 

positive breast cancer 
 

In Hae Park 

 

Department of Medicine  

The Graduate School, Yonsei University  
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I. INTRODUCTION 

 

MicroRNAs are small, 22 nucleotides in length that regulate gene expression. They are involved in the 

regulation of variety of biological processes, including cell cycle, differentiation, development, and 

metabolism, as well as human disease, such as diabetes and cancer. MicroRNA expression is frequently 

dysregulated in cancer and its expression patterns of microRNAs appear to be tissue-specific.1-4 

A microRNA can act as a tumor suppressor when its functional loss can initiate or contribute to the 

malignant transformation of a normal cell.5,6 There is strong evidence that microRNAs function as an 

oncogene as well. The overexpression of miR-155, miR-21, or miR-17-92 cluster was frequently 

observed in several tumor cells and these microRNAs activate multiple genes resulting in cellular 

proliferation, antiapoptotic effect, and metastasis.7-9 In breast cancer, the overall microRNA expression 

was clearly distinguished breast cancer tissue compared to normal breast tissue and specific microRNA 

signatures related to the status of estrogen receptor (ER), progesteron receptor (PgR), and HER2/neu in 

cancer cells.3,10,11 Several experiments showed that microRNAs also involved in multiple steps in 

tumorigenesis and tumor growth including angiogenesis and renewal of cancer stem cells, which drew 

tremendous attention to microRNAs in cancer research field.12-14  

Recently, microRNAs associated with specific cancer types were detected in blood of cancer patients, 

though the mechanism of export to blood stream from cancer cells has not been understood yet.15-18 

Interestingly, microRNAs in human plasma are present in a remarkably stable form that is protected 

from endogenous RNase activity.15 The unique patterns of circulating microRNAs may also serve as 

noninvasive biomarkers for cancer development and prognosis.17,19,20  

Heneghan et al16 addressed 7 microRNA panels in blood of breast cancer patients and those selected 

microRNAs had been already known as breast cancer specific microRNAs. They observed circulating 

levels of miR-195 increased in operable breast cancer patients compared to age-matched healthy 
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controls and these levels decreased to levels comparable with controls following curative tumor 

resection. Taking a step forward, Zhao et al showed the expression profiling of circulating microRNAs 

in plasma samples from 20 patients with early stage breast cancer and matched healthy controls.21 They 

found 31 microRNAs were differentially expressed in Caucasian American and 18 microRNAs in 

African American patients most of which were predicted to involve in critical cell functions, cancer 

development and progression in silico pathway analysis. However, they did not showed the specificity 

of these circulating microRNAs for breast cancer and many of microRNAs expressed differently were 

novel ones not found by miRBase (www.mirbase.org) at that time. In addition, the associations between 

specific microRNAs and breast cancer subtypes according to ER, PgR, and HER2 status were not 

addressed in this study as well as in that of Heneghan’s.  

Here, we found the circulating microRNAs specific for ER or PgR positive and HER2 normal expressed 

breast cancer, which were differentially expressed in blood samples from breast cancer patients and 

matched healthy controls. Then, we investigated the clinical implications of circulating microRNAs in 

breast cancer patients.  

 

 

II. MATERIALS AND METHODS 

 

1. Patients and samples 

This study consisted of two parts, a discovery part (microarray chip analysis) and a validation part 

[reverse transcription polymerase chain reaction (RT-qPCR) of selected microRNAs]. Patients with ER 

and /or PgR positive and HER2 normal expressed breast cancer were included in this study. Blood 

samples were collected prospectively from 288 women, including 180 consecutive early breast cancer 

(EBC) patients, 63 metastatic breast cancer (MBC) patients, 45 healthy age-matched volunteers who 

served as controls for this study.  

Whole blood was collected in EDTA blood tube (Sarstedt, Monovette EDTA K; Sarstedt AG, Germany) 

and PAXgeneTM blood RNA tube (Qiagen®, Valencia, CA), which was then frozen at -20°C within 2 

hours and then transferred to -80°C within a day for long-term storage. None of the patients received 

any treatment for cancer prior to blood collection. In addition, repeat blood samples were acquired from 

a subset of MBC patients who received systemic treatment for 2 or 3 months (N=36). Specific miRNAs 

found in patient blood samples were checked in patient tumor tissues, tumor associated normal tissues, 

human mammary epithelial cell line (HMEC) and breast cancer cell lines (MCF-7 and T47D).  

This study was approved by the Institute Review Board of National Cancer Center (NCCNCS-10-320) 

and written informed consent was obtained from every patient and control individual before blood was 
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taken.   

 

2. Isolation of RNA  

Total RNA was isolated from blood using miRNeasy Mini kit (Qiagen, Hilden, Germany) as per the 

protocol supplied by the manufacturer. Total RNA was extracted from homogenized tissue using 

RNeasy® Tissue Mini Kit (Qiagen, Hilden, Germany) according to the manufacturer’s instructions. 

Concentration and quality of RNA was assessed by absorbance spectrometry on NanoDropTM 2000 

(Thermo®, Miami, USA) and Agilent 2100 Bioanalyzer (Agilent Techonologies Inc., SantaClara, CA).  

 

3. MicroRNA microarray and data analysis 

For control and test RNAs, the synthesis of target miRNA probes and hybridization were performed 

using Agilent’s miRNA Labeling Reagent and Hybridization kit (Agilent Technology, USA) according 

to the manufacturer’s instructions. All data normalization and selection of fold-changed genes were 

performed using GeneSpringGX 7.3 (Agilent Technology, USA). The averages of normalized ratios 

were calculated by dividing the average of normalized signal channel intensity by the average of 

normalized control channel intensity.  

 

4. Plasmid and transfection 

Leu (AAG) chr14. TRNAL1 (chr14:21078291-21078372) was chemically synthesized (Bioneer Inc., 

Taejeon, South Korea). Expression vectors for transient transfection of the synthesized tRNA were 

generated by PCR amplification of followed by insertion into the multiple cloning site of pcDNA3.1 

expression vector (Invitrogen Life Science, USA). The 293T cells were maintained in DMEM 

supplemented with 10% FBS and 1% penicillin/streptomycin. Transfection of 293T cells was achieved 

by Lipofecamine2000 (Invitrogen Life Science, USA) following the manufacturer’s introduction. 

 

5. MicroRNA quantification by RT-qPCR  

The identified microRNAs were validated using TaqMan Human MicroRNA assays for mature human 

miRNAs (Applied Biosystems, Cheshire, UK), as described previously.22 The qPCR was done in Roche 

LightCycler 480 (Roche Applied Sciences, Penzberg, Germany) in duplicates. The cycle thresholds (Ct) 

were calculated and normalized to miR-16 (miR-16;ABI), which was found the most-widely used 

endogenous control miRNA for RT-qPCR.15 The relative expression levels of each miRNA were 

calculated using the comparative cycle thresholds (CT) method (2-ΔCT).  

 

6. Northern blot  

Total RNA from 293T cells transfected with synthetic Chr 14. TRNAL1 was loaded onto 15% urea-
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polyacrylamide gel (Bio rad, USA), electrophoresed and transferred to nylon membranes (Roche 

Diagnostics, Mannheim, Germany). Membranes were cross-linked to RNA by exposing to UV light 

120mJ/cm2. For detecting miR-1280 and tRNALeu, 5’-AGGGTGGCGACGGT-3’ probes were labeled 

with the non-radioactive digoxigenin (DIG) (Roche Diagnostics, Mannheim, Germany) according to 

the manufacturer’s protocol. Pre-hybridization was carried out using DIG Easy hyb (Roche Diagnostics, 

Mannheim, Germany) at 37°C and hybridization was performed by adding DIG labeled probe to the 

pre-hybridization solution. After hybridization, the membranes were washed twice using the DIG wash 

and Block buffer set (Roche Diagnostics, Mannheim, Germany). The RNA was detected by anti-DIG-

AP conjugate (Roche Diagnostics, Mannheim, Germany) and X-ray films were exposed to the 

membrane for chemiluminescence detection. 

 

7. Statistical analysis 

All values were expressed as means ± standard deviations. ANOVA test was used to compare miRNA 

levels among patients with EBC, MBC patients, and healthy controls with Bonferroni correction. Paired 

t-test was used to detect changes of miRNA levels from baseline to post-treatment in patients with MBC. 

All statistical analyses were performed using SPSS 15.0 software and GraphPad Prism 6.0. To assess 

the diagnostic accuracy, we performed receiver operating characteristic (ROC) curve analysis and the 

area under the ROC curve (AUC) was estimated. The Spearman rank order correlation test was used to 

examine associations between the levels of candidate miRNAs and clinical variables. All tests were 2-

sided and considered statistically significant at P values < 0.05. 

 

 
III. RESULTS 

 

1. Differentially expressed miRNAs in blood samples of breast cancer patients by miRNA 

microarray profiling  

In the discovery part, miRNA microarray analyses of using Agilent’s miRNA Microarray platform 

identified 27 deregulated miRNAs in whole blood of breast cancer patients compared to healthy controls 

(Figure 1). T-test with Benjamini-Hochberg adjustment revealed 16 significantly upregulated miRNAs 

and 11 significantly down-regulated miRNAs (Table 1). We selected miRNAs that showed more than 

two-fold up-regulated expression between two groups for additional qRT-PCR validation. As a result, 

3 circulating miRNAs were identified and subjected to additional analyses (Table 1). 
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Figure 1. Unsupervised hierarchical clustering over 910 miRNAs Heatmap colors represent relative 

miRNA expression as indicated. First five columns indicated normal blood samples and followings 

meant 11 ER+/HER2- breast cancer.  

 

 

Table 1. Differentially expressed microRNAs (P<0.05) obtained from case versus control comparisons.  

Systematic mirBase 
accession 

Fold Change 
(cont/exp) R_Control T-Test 

p value R_Experiment T-Test  
p value 

hsa-miR-30a MI0000088 49.414012 27.5645 9.83E-06 1362.0725 1.96E-04 
hsa-miR-144 MI0000460 8.4857334 41.221376 3.26E-04 349.7936 0.0166155 
hsa-miR-571 MI0003578 7.3092032 7.4434497 1.85E-04 54.405686 0.0094525 

hsa-miR-93*  6.976317 65.477114 1.89E-05 456.7891 1.37E-06 

hsa-miR-1280 MI0006437 4.831493 15.421387 7.81E-07 74.508322 9.26E-08 
hsa-miR-487b MI0003530 4.1296324 9.9407002 9.38E-05 41.051438 5.58E-06 
hsa-miR-1260 MI0006394 3.2646586 94.923002 6.02E-07 309.8912 8.66E-10 
hsa-miR-720 MI0006654 3.2136147 213.10876 1.07E-07 684.84943 1.04E-09 
hsa-miR-1274b MI0006427 2.7988418 217.8125 1.06E-07 609.62273 2.85E-10 
hsa-miR-1274a MI0006410 2.6340552 15.125138 5.02E-06 39.840448 4.98E-08 
hsa-miR-212 MI0000288 2.4884445 5.3034249 0.1157472 13.197279 5.68E-07 

hsa-miR-886-3p  2.1302678 13.576175 1.18E-05 28.920887 7.95E-07 

hsa-miR-145 MI0000461 1.7038556 26.402002 1.40E-05 44.985199 7.17E-09 
hsa-miR-1290 MI0006352 1.5937854 8.3212375 2.43E-04 13.262267 1.04E-05 

hsa-miR-1308  1.5518543 241.37875 4.52E-05 374.58466 3.63E-12 

hsa-miR-138-2*  1.5334019 9.7326972 1.46E-04 14.924136 8.26E-07 

hsa-miR-454*  0.6538736 22.875787 3.80E-05 14.957874 7.93E-08 

hsa-miR-222 MI0000299 0.6358309 53.605599 2.10E-05 34.084096 8.17E-10 
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Systemic mirBase 
accession 

Fold Change 
(cont/exp) R_Control T-Test 

p value R_Experiment T-Test 
P value 

hsa-miR-125b-2*  0.6245983 16.864788 9.09E-05 10.533718 2.64E-10 

hsa-miR-1268 MI0006405 0.6163758 22.695875 1.47E-04 13.989188 1.15E-09 
hsa-miR-200c MI0000650 0.6071458 10.770371 2.70E-06 6.5391853 1.89E-05 

hsa-miR-15b*  0.5658805 26.76237 2.47E-05 15.144304 1.37E-08 

hsa-miR-181a-2*  0.554941 11.067388 3.23E-04 6.1417478 0.0037761 

hsa-miR-10a MI0000266 0.5297773 11.02365 5.74E-04 5.8400798 3.00E-06 

hsa-miR-654-3p  0.4772123 13.41247 0.0015846 6.4005964 0.1176611 

hsa-miR-139-3p  0.3392011 25.902613 3.01E-04 8.7861957 7.69E-08 

hsa-miR-708 MI0005543 0.1307472 27.689382 0.0369231 3.6203103 0.0840821 

 

In addition, miR-21, miR-195, and let-7a were included also, because their expression in breast cancer 

tissue and in blood of patients with breast cancer were reported in a previous study.16  We then 

performed individual qRT-PCR assay to quantify each of the identified microRNAs shown in Table 2. 

Among them, the level of miR-1280 was significantly different between two groups. In addition, the 

levels of miR-1280 were not different in plasma compared with in whole blood samples which were 

drawn from same patients (Figure 2).  

 

 

 

Figure 2. Comparison miR-1280 levels of plasma and those of whole blood in same patients with early 

breast cancer (P=0.943). 
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Table 2. Candidate miRNAs from the results of current microarray expression profiles.  

 

 

 

 

 

 

2. Identification of miR-1280 (TdF-tRNALeu) in breast tumor tissue and breast cancer cell lines 

From the literature,23 we found that miR-1280 was tRNA derived fragments (TdF) that were derived 

from tRNALeu which has an identical sequence at the 5’-terminal domain (Figure 3a). MiR-1280 was 

detected both in breast cancer tissue and in cancer cell lines, though miR-1280 was not expressed in 

tumor associated normal tissue and HMEC cell line (Figure 3b). To clarify the relationship between 

miR-1280 and tRNALeu, we chemically synthesized a miR-1280 matching tRNALeu followed by 

insertion into pcDNA3.1 expression vectors and transiently transfected these vectors into 293T cells. 

Northern blot analysis of these cells revealed a clear increase in both the mature tRNA and a 22-nt band 

comigrating with the endogenous fragment observed in breast cancer cells suggesting that miR-1280 

was tRNALeu derived (Figure 3c).  

(A)

 
(B)                                       (C) 

 

Target miRNA Breast cancer Control Fold change P-value 

has-miR-1280  48.6 15.3 3.17 0.0026 
has-miR-1260  224.8 93.6 2.40 0.0062 
has-miR-720  479.4 211.5 2.27 0.019 
has-miR-21  401.0 772.1 0.52 0.135 
has-let-7a  0.98 3.49 0.28 0.105 
has-miR-195*  Not detected 

miR-1280 
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Figure 3. miR-1280 is expressed in breast tumor cells 

(A) Identical sequence of annotated human tRNAs with matched miR-1280. (B) miR-1280 levels in 

breast cancer cell lines and primary breast cancer tissue compared with normal breast tissue and HMEC 

cell lines. (C) Northern blot analysis of total RNA from 293T cells transiently transfected with empty 

vector or a vector encoding for the Leu (AAG) chr14. TRNAL1. The each band corresponds to the 22-

nt tRNA fragment miR-1280 and the 74-nt mature tRNA. 

 

3. Association between the levels of miR-1280 (TdF-tRNALeu) in blood and breast cancer status 

The expression levels of miR-1280 were confirmed with a Taqman-based RT-qPCR in an independent 

cohort of breast cancer patients and controls using individual miRNA-specific primers (F: AT AAG 

CTT GGT AGC GTG GCC GAG; R: AT GAA TTC TGG TGG CAG CGG TGG). An independent 

cohort was comprised with 50 early stage breast cancer (EBC) patients, 22 metastatic breast cancer 

(MBC) patients, and 20 age-matched healthy controls. The blood level of miR-1280 was significantly 

increased in breast cancer patients, especially in MBC patients (Figure 4a, P<0.001). In a validation set 

comprised with 137 EBC patients, 23 MBC patients, and 20 age-matched healthy controls, miR-1280 

blood levels were higher in breast cancer patients compared with normal controls. Within this breast 

cancer cohort, those were significantly higher in MBC patients (Figure 4b).  

 

(A)                                    (B) 

 

Figure 4. Relative expression levels of miR-1280 in preoperative EBC, pre-treated MBC, and healthy 

control. Bonferroni test was done to correct multiple tests. (A) 1st validation. (B) 2nd validation. *, 

P<0.05    
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4. Correlation between blood levels of miR-1280 (TdF-tRNALeu) and treatment response  

Among breast cancer patients, a subset of MBC patients had post-systemic treatment (such as cytotoxic 

chemotherapy or endocrine therapy) blood samples collected (N=37) to assess the effect of treatment 

on circulating miR-1280 level. Thus, it was found that miR-1280 expression in blood had decreased 

significantly after 2-3 months of systemic treatment (Figure 5a). These changes showed different 

directions according to treatment responses. In patients with responding tumor [complete response 

(CR), partial response (PR), or stable disease (SD)], the levels of miR-1280 were significantly decreased 

(P<0.001, Figure 5b). Meanwhile, blood levels of miR-1280 were increased after treatment in patients 

with non-responding tumor (P=0.035, Figure 5c). In addition, direction of serum levels change during 

short follow-up period was associated with overall survival of these patients. Patients with decreasing 

serum miR-1280 levels showed longer survival compared to those with increasing or stable serum levels 

(Figure 5d).    

 

 

 

 

Figure 5. Changes of the levels of miR-1280 following systemic treatment in metastatic breast cancer 
(A) Decreased blood levels of miR-1280 in MBC patients after at least 2-3 months after systemic treatment. 

Direction of blood level changes of miR-1280 reflected treatment response both in patients with response 
(N=30) (B) and those without response (N=7) (C). (D) The direction of change of miR-1280 levels 
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reflected the overall survival (decreasing vs. increasing/no change, P=0.058). 

 
 
IV. DISCUSSION 

  

The list of microRNA candidates encoded by the human genome is still growing especially through the 

application of high-throughput sequencing technology. However, abundant microRNAs have been 

removed from miRBase database and reclassified as other small RNAs which were generated via non-

canonical pathway dependent or independent from RNAse III enzymes Drosha and Dicer.24-26 Next to 

microRNAs, the most abundant group of small RNS was fragment derived from tRNA (tRNA-derived 

RNA fragments, tRFs).26 Previous reports showed that tRFs were not random by-products of tRNA 

biogenesis, but short RNAs with specific sequence structure that have specific biological roles in 

cells.26,27 However, the functional role of these small RNAs which may act as micorRNAs has not yet 

been fully defined. Recently, Maute et al27 showed that tRNA-derived microRNA, CU1276 was 

generated through DICER1 dependent manner from tRNAGly in mature B cells. CU1276 was down 

regulated in lymphoma cells and suppressed proliferation of and modulates the molecular response to 

DNA damage by repression of RPA1.  

MiRNAs were aberrantly expressed according to four subtypes (ER+/HER2-; ER+/HER2+; ER-

/HER2+; ER-/HER2-) both in breast cancer tissue and in serum specimens.10,28 Based on these data, 

this study focused on the ER positive/HER2 normal breast cancer subtype. Among 27 miRNAs that 

were differentially expressed in this study (Table 1), we found that miR-1280 levels were significantly 

different between breast cancer patients and healthy controls. These levels were higher in metastatic 

breast cancer than those in early breast cancer, which meant that miR-1280 could reflect the tumor 

burden like usual tumor markers.  

There were some concerns in this study that the use of whole blood would lead to the contamination of 

miRNAs from many blood cells. However, miR-1280 levels were not significantly different both in 

serum and in whole blood, which demonstrated indirectly that miR-1280 would be originated from 

tumor cells specifically. In addition, miR-1280 was detected exclusively in breast cancer cells 

represented by primary tissues and breast cancer cell lines. 

Interestingly, we observed that the levels of miR-1280 were moving as responding to the effects of 

systemic treatment. There has been some data that showed the relationship of circulating miRNAs and 

treatment response especially in early breast cancer.16,29 From our data, miR-1280 derived from tRNALeu 

were decreasing in patients who responded to systemic therapies, though the direction was opposite in 

patients who did not respond to treatment. Strikingly, directions of change of miR-1280 levels were 

associated with patient survival, which meant the possibility of the role of miR-1280 as a prognostic 
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marker for hormone receptor positive metastatic breast cancer. Of course, it is too early to reach to a 

certain clinical decision with our current data due to the small number of patients.  

Some tRNA-derived miRNA were revealed to function as regulators of expression of various genes like 

miRNAs.26,27 According to our data, tRNA-derived miRNAs could be potential markers for breast 

cancer. Before that, much should be elucidated regarding the biogenesis and function of miR-1280. In 

addition, further study will be valuable to define the clinical meaning of miR-1280 in respect of 

treatment responses.  

 

 

V. CONCLUSION. 
In conclusion, blood based miRNA signatures associated with breast cancer could be identifiable. 

Especially, a novel miR-1280, a tRNA-derived miRNA was detected in blood of ER positive breast 

cancer patients and it could be a potential biomarker which reflects treatment response and survival.  
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ABSTRACT (IN KOREAN) 
 

에스트로겐 수용체 양성인 유방암에 특이적인 혈중 microRNA 의 발견 및  

임상적 의의 검증 

 

<지도교수 손주혁> 

 

연세대학교 대학원 의학과 

 

박  인  혜 

 

배경 

종양에서 마이크로리보핵산 (microRNA) 발현이 정상과 다른 경우가 많으며 이것은 유

방암종의 분류 및 예후를 예측하는데 유용할 수 있다. 본 연구의 목적은 에스트로겐 수

용체 양성인 유방암에서 생체지표로서의 혈중 마이크로리보핵산을 찾고자 하는데 있다.    

방법 

에스트로겐 수용체 양성인 유방암 환자와 나이를 일치시킨 정상인의 말초 혈액 표본으로 

혈중 마이크로리보핵산의 혈중 농도를 비교하였다. 에스트로겐 수용체 양성인 전이성 유

방암 환자에서 혈중 마이크로리보핵산의 농도와 임상적인 결과를 비교 분석하였다.  

결과 

4개의 마이크로리보핵산 (miR-1280, miR-1260, miR-1274b, miR-720) 이 유방암 환자

의 혈액내에서 상승되어 있는 것을 확인하였다. 이것의 혈중 농도를 40명의 건강인, 180

명의 조기 유방암과 52명의 전이성 유방암 환자에서 확인하였다. 이 중 miR-1280 의 

혈중 농도가 암이 진행됨에 따라 증가되는 것을 확인하였다. 또한 37명의 전이성 유방암 

환자 중에서 전신 치료에 대한 효과가 있는 환자에서는 그 혈중 농도가 감소됨을 확인할 

수 있었다. 본 연구에서 miR-1280 은 일반적인 마이크로리보핵산이 아니라 tRNALeu 의 

한 대사체이며 tRNA 유래 마이크로리보핵산으로 분류될 수 있음을 확인할 수 있었다.  

결론 

혈중 tRNA 유래 마이크로리보핵산인 miR-1280 은 유방암에서 특이적으로 발현이 되며 

특히 에스트로겐 수용체 양성 유방암에서 생체지표로 사용될 수 있는 가능성이 있다.  

------------------------------------------------- 

핵심되는 말 : 유방암, 혈중 마이크로리보핵산, tRNA 유래 마이크로리보핵산, 생체지표. 


