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i . Expression of microRNA in cancer as predictive and prognostic
Title of Project . .
markers for diagnosis and treatment

cancer, microRNA, diagnosis, treatment, predictive factor, prognostic

Key Words
factor

Project Leader Hyun-Sung Lee

Associated Company None

Objectives

- MicroRNAs (MiRNA) are non-coding RNA species that have a crucial role in growth,
development, and cell death and differenctiation.

- To evaluate the correlation between miRNA microarrays from tissues or blood and clinical

results or cancer recurrence in esophageal squamous cell carcinoma (ESCC) and breast cancer

Methods

- Microarray-based miRNA expression data from cancerous and adjacent noncancerous
tissue pairs from 108 ESCC patients who underwent curative esophageal surgery without
peri-operative chemo- or radio-therapy.

- This cohort was randomly divided into discovery set and test set.

- From the discovery set, miRNA signature to predict the tumor recurrence was found.

- MiRNA signature was internally validated in test set.

- miRNA expression array using blood samples of patients with breast cancer and those of]
healthy controls

- check the blood levels of candidate miRNA using quantitative RT-PCR methods in large
patient cohort.

- mir-1280 gene cloning and transfection to MCF-7 cell line

- MTT assay

Results

- In ESCC, 30 miRNA signature was found to predict the recurrence.

- Among them, most potent miRNAs were mir-886 and mir-1269 to predict the recurrence.

- These two miRNA signature predicted the recurrence in the discovery cohort (p=0.006).

- Also, two miRNA signature was validated in the test cohort (p=0.03).

- Mir-836 is not miRNA. Currently, the nomenclature of this RNA is vault RNA 2-1
(VTRNA2-1).

- In breast cancer patients, profiles of circulating miRNAs were significantly different
compared with those of controls

- Of those, the levels of circulating mir-1280 and mir-720 were significantly elevated in
blood of breast cancer patients. In addition, those levels showed a positive correlation with
overall tumor burdens in each patients.

— The mir-1280 and mir-720 were detected in breast cancer tissue, however they were not

found in normal mammary tissue.

Conclusion

- VTRNA2-1 and miR-1269 signature predicts the recurrence in completely resected
esophageal squamous cell carcinoma.

- This signature should be externally validated.

- In breast cancer, circulating microNAs, mir-1280 and mir-720, could be used as a potential
biomarker of breast cancer.

- Their functions should be addressed in a further study.
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Project Summary

Conclusion

- VTRNA2-1 and miR-1269 signature predicts the recurrence in completely resected
esophageal squamous cell carcinoma.

- This signature should be externally validated.

- Their functions should be addressed in a further study.

Title of Project Expression of microRNA in esophageal squamous cell carcinoma as
€o ojec predictive and prognostic markers for diagnosis and treatment
esophageal cancer, microRNA, diagnosis, treatment, predictive factor,
Key Words )
prognostic factor
Project Leader Hyun-Sung Lee
Associated Company None
Objectives

- MicroRNAs are non-coding RNA species that have a crucial role in growth, development,
and cell death and differenctiation.
- To evaluate the correlation between miRNA microarrays from tissues and clinical results

or cancer recurrence in esophageal squamous cell carcinoma (ESCC)

Methods
- Microarray-based miRNA expression data from cancerous and adjacent noncancerous tissue
pairs from 108 ESCC patients who underwent curative esophageal surgery without
peri-operative chemo- or radio-therapy.

- This cohort was randomly divided into discovery set and test set.

- From the discovery set, miRNA signature to predict the tumor recurrence was found.

- MIiRNA signature was internally validated in test set.

Results

- In ESCC, 30 miRNA signature was found to predict the recurrence.

- Among them, most potent miRNAs were mir-886 and mir-1269 to predict the recurrence.

- These two miRNA signature predicted the recurrence in the discovery cohort (p=0.006).

- Also, two miRNA signature was validated in the test cohort (p=0.03).

- Mir-886 is not microRNA. Currently, the nomenclature of this RNA is vault RNA 2-1
(VTRNA2-1).
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Figure 3. Hierarchical clustering analysis of recurrence-associated miRNA signature

and recurrence-free survival according to the miRNA signature.

- o] 30 miRNAs signature & expression ©] #<13] == 2709 miRNA (hsa-miR-886-3p,
has-miR-1269) selectiondte] A& oA Zslod % A oS 7Hs AL, o5 232 vsy v 9l

Figure 2. Hierarchical clustering analysis of microRNA expression data from patients with S (p=0.006).

esophageal squamous cell carcinoma o]

- miR-886; high expression Y45 good prognosis

The data are presented in matrix format in which rows represent individual gene and columns - miR-1269; high expression Y44 % poor prognosis
represent each tissue. Each cell in the matrix - mir-886< mature form ¥%Fe] o}y e} precursor mir-886% -2 expressions R .

represents the expression level of a gene feature in an individual tissue. The red and green
color in cells reflect relative high and low expression levels respectively as indicated in the

scale bar (log2 transformed scale).
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Figure 4. Kaplan-Meier plots of patients with ESCC stratified according to expression

of miR-886 and miR-1269.
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Figure 5. Validation of two-miRNA gene predictor in test set.

Kaplan-Meier plots of patients with ESCC stratified according to expression of miR-886 (A),
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miR-1269 (B), or both (C). The + symbols in panel indicate censored data.
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Pre-mir-886 vs mature miR-886

Figure 8. Correlation of expression between miR-886 and pre-mir-886.
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Figure 9. Northern blot in esophageal squamous cell carcinoma samples
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miR-886-3p miR-205 Hag
Figurel0. Comparison of expression in diverse cell lines between mir-886 and other

microRNA in Northern blot (Permission from Yong-Sun Lee.,RNA. 2011).
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Figure 11. Results of Norther blot in esophageal cancer cell lines.

HET-1(normal esophageal epithelial cell); BE-3(Barrett’s esophagus); OE-33(esophageal dysplasia);

SK-4(esophageal adenocarcinoma); TE-1, TE-8 TE-12, TT(esophageal squamous cell carcinoma)
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- TargetScan %9 microRNA target prediction siteol 4] mir-886< vault RNAZ EHFEo] €%,
target prediction $18) NCI 60 cell linecllA] A& % microRNA array % mir-886 ¥ mRNA array

correlation data 901 €W 91 gene selection 3.

Table 2. Correlation between has-mir-886-3p and mRNA from NCI-60 cell lines (GEO)

- # VTRNA2-19] allelic methylation ©] AMLS] outcome & d¢ZF3ctsE R S =
VTRNA2-19l allelic methylation ©] $1% 227} monoallelic or biallelic methylation %1 kx|
H3) o F7F F&o] Rug. ol ¥ A7 AT #o] VIRNA2-19] tumor suppressor &3S

3t A&e AlAREL
- o8] ® o4 PKR(RNA-dependent protein kinase)] phosphorylation o #ojdtths Rk 1S,
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2) microRNA-1269

- human intestinal epithela cellolA] growthel ¥o]3}E microRNAE X iL%E. antisense mature
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miR-12699] growth rate®} A|%¢] trans-epithelial resistance”} 7+

- TargetScan®l 231  FOXOIl(forkhead box O1)°]

3}

1=H

- mimic °]4} anti-Mir & esophageal cancer cell leveloll A< %o HQa3t

Human | miR-1269

Goto TargetScanHuman 6.0 for updated predictions

77 conserved targets, with a total of 80 conserved sites and 14 poorly conserved sites.

Table sorted by total context score

Genes with only poorly conserved sites are not shown

Target gene

FOX01 forkhead box O1

Gene name

PPPIR2 protein phosphatase 1, reguiatory (inhibitor) subunit 2.

CENTG2 centaurin, gamma 2
YTHDCGA YTH domain containing 1

BHLHBS basic helix-loop-helix domain containing, class B, 5

usPax
ZNF280C
cHP

ceoess

VPS138.
DAZ3
DAZ4
DAZ2
DAZY
DAZL deleted in azoospermia-like

Table 3. Target prediction of mature miR-1269 from TargetScan.

[View top predicted targets, imespective of site conservation]
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0 Objectives
- To investigate specific circulating microRNAs for breast cancer

- Searching for clinical meanings of circulating microRNAs in breast cancer

0 Methods

- microRNA expression array using blood samples of patients with breast cancer and
those of healthy controls

- check the blood levels of candidate microRNA using quantitative RT-PCR methods in
large patient cohort.

- mir-1280 gene cloning and transfection to MCF-7 cell line

- MTT assay

0 Results

- In breast cancer patients, profiles of circulating microRNAs were significantly different
compared with those of controls

- Of those, the levels of circulating mir-1280 and mir-720 were significantly elevated in
blood of breast cancer patients. In addition, those levels showed a positive correlation with
overall tumor burdens in each patients.

— The mir-1280 and mir-720 were detected in breast cancer tissue, however they were

not found in normal mammary tissue.

0 Those circulating microRNA could be used as a potential biomarker of breast cancer.
Their functions should be addressed in a further study.
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1. A7 H2EF io“’nL %Z};(N:o S oz g ol A mir-1280 2 mir-720 ] level & qRT-PCR & =4
&te Bl ekl (Figure 2)
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gl microRNAS] 7198 ok 48 WHAA wteu F¢ xAdA wA 2@s P b
microRNA 7} &o} vl WA E A4t 1 790 % 249 7bsAe] F Ao wol - mir-1280, mir-720 & A4 FA4 2A3 S 2HolA wd FEE wwed vw Az P
u weba] Fokel HolA<el ol Wl microRNA o] A" Ao FY 5ol tumor marker Ao M= 7 mlcroRNA 7h Ae] AFE HA & W FE 2HAME FoiHor ge] 4dy
24 AFS B 5 QS AoT oitE. & &35 (Figure 3).
Pilot study 2 ®de] AZHZ AEelE WL A4 587 s (Z28 584 44,
HER2 &4 &4) 18L& ddoz ddE AFste] A3 microRNA microarray & 4] 3 .
Bk v Figure 13 o] A3 ¥ ¥+ microRNA expression pattern = & 4 Ao o -
A 9] bloodel A1 aRT-PCR & candidated microRNA & AHFEH o & ZAs] RS wle FA<l Figure 3. miR-1280 and miR-720 showed
I e Aol A ougls ZolE B S %S (Table 1) * higher expression in primary breast cancer
= 1 tissue than normal breast tissues.
A. p<0.001 B. p<0.001
- AR ue 9% = ¥
Figure 1. Unsupervised hierarchical clustering Azl w & microRNA ] level ¥8t (N=56)
over 910 miRNAs. Heatmap colors represent e Py
relative miRNA expression as indicated. First e -
five columns indicated normal blood samples ::
and followings meant 11 breast cancer with -
ER+/HER2- 220 nm
<Table 1> Candidate miRNAs from the results of current microarray expression profiles and e s00
those from previous data : PR — S
Target miRNA | Breast cancer Control Fold change P-value Figure 4. Decreased blood levels of mir-1280 and mir-720 in MBC patients. A) mir-1280, B) mir-720. MBC-1:
has-miR-1280 48 6 15.3 317 0.0026 pre-treated patients; MBC-2: post-treated patients (at least 2-3 months after treatment).
has-miR-1260 224.8 93.6 2.40 0.0062 A& % CT/MRI 2 H7bd ZAzsh mir-1280, mir-720 ¢ 8% level 7o AoAol sl F5
has-miR-720 479.4 211.5 2.27 0.019 =g A9
has-miR-21 401.0 7721 0.52 0.135 — mir-1280/mir-720 ¢ A FEW 7% A
has-let-7a 0.98 3.49 0.28 0.105 . . ‘_ § . .
mir-1280 ¥ mir-720 €] 7l%sol walA database (DAVID, miRBase, TargetScan, Ingenuity
i *
has-miR-195 Not detected systems pathway analysis) 2 ©]-&3}o] prediction 3+91S ® Table 2 ¢} #& A7} vhghs.
Table 2. Candidate targets of mir-1280 and mir-720 predicted based on various database.
- o] AE wgow A7 40 A A 2rlE B4 (N=187), A5 A HelA
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i Figure 5. The levels of mir-1280 and mir-720 in each cell lines transfected with anti-mir-1280 and
[y it i thon At tion povatie solecuies ti-mir-720 tivel
anti-mir— res ively.
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Figure 6. MTT assay with two different anti-mir concentrations.
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- anti-mir & ]3¢ microRNA function &1+ =
. . P . & . 58
T47D, MCF-7, MDA-MB-231 cell lines®| anti-mir & trasnfection A%l % transfection ¥ cell Iy

H
z

oA mir-1280 # mir-720 ¢ level & qRT-PCR &= #¢13 A3} negative control o H] &)
transfection ¥ cellol A microRNA €] level ©] © %4 1 (Figure 5).

Goo>zon

F Aol MCF-7 cell lineoll 4 anti-mir1280 ¥} anti-mir720 2 transfection A17! % Oh, 36h, 72h PN & WU Y &

=<t incubation ¥ ¥ cell viability & MTT assay & Hl®, =439S (Figure 6). 23} ; R
anti-mir = ¥ cell ¥} control 7+9] cell viability ol 1o ZFol7} ¢lS %

1000 ek EoATelA AEE D) U mir-1280 I mir-720 & tRNA™ 9} tRNA™ 9 RNA
12000

100.00 ngzt; fragment (tRF) oa] 7]"‘5—‘/‘6"% J——'E:]%a]' :’,: gl%

80.00

60.00 6.00 L

oot | | Eo i i 4 mir-1280 ¥ tRNA™ #}9] A@RAFS HgH o=z dotslr] 93] mir-1280 gene & cloning

2000 [] - . . _ = . . .

PRTIEN NP B N v B — O e i g gl T e o] 54 cell (293FT) ol transfection A2l & HAAHEE <l o] 499 mir-1280 gene &
§i:283::5888583:58¢3 _ i _ - ey een
TR R -y 555 $idzziftpzzaiddzzaz cell W& transfection A1Z1 % mature mir-1280 ©] cell WelA 7 Zo] = A &2lslr] s Al
FEfecee ‘R R 453 EERosoggyteiezslig 5

EEE 994 B2 2 ERE 5% BE B 3 &}

A) anti-mir-1280 B) anti-mir-720
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Cloning of vectors
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7}z o] transfected cellol A mir-1280 ¢ level & ZA3l%S ul negative control o #]3|

mir-1280 containing vector < 4¢3k celldl A4 mir-1280 9] level o] ¥ 715 A &L

(=}
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Figure 6. Comparison between the levels of tRNA-leu and mir-1280 in tumor tissue and blood samples.

EF- breast cancer tissue; MI- blood of breast cancer patients.
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RNA extraction

. using the Trizol LS reagent (Invitrogen Life Science, Carlsbad, CA, USA )
together with miRNeasy Mini kit (Qiagen, Hilden, Germany)

1. Sample 250ulX2°. 2 ® 3
2. Sample 250ul®l Trizol LS 750ul add. Several time pipetting & vortexing
RTelA 5min incubate.
3. Chloroform 200ul add. Vigorously hand shaking & vortexing
RTolA 15min incubate.
4. 47T 10000rpm 15min centrifuge
5. Transfer aqueous phase to new tube, sample?] 1.5¥]2] 100% ethanol add. Pipetting up &
down
6. 700ul sample= RNeasy Mini column®l %32, RT 10000rpm 15sec centrifuge
Discard flow-through
7. P& sampleX= step 6 repeat
8. Add 350ul RWT buffer to column, RT 10000rpm 15sec centrifuge
Discard flow-through
9. Add 10ul DNase I + 70ul RDD buffer, gently mix(inverting % &= %)
10. Column®ll 2% DNase I mix 80ul add, RT 15min incubate
11. Add 350ul RWT buffer to column, RT 10000rpm 15sec centrifuge
Discard flow-through
12.  Add 500ul RPE buffer to column, RT 10000rpm 15sec centrifuge
Discard flow-through
13.  Add 500ul RPE buffer to column, RT 10000rpm 2min centrifuge
Column dry.
14. Column< new 2ml tube® %% ¥ full speed 1min centrifuge
15. Columng new 1.5ml tube® %7 % 30ul RNase free waterZ
RT, 10000rpm 1min centrifuge ,RNA elution

ol
=

Reverse transcription

: using the Tagman miRNA reverse transcription kit (Applied Biosystems, Cheshire, UK)

component volume
100mM dNTP 0.075ul
10X RT buffer 0.75ul
RNase Inhibitor(20U/ul) 0.095ul
RTase(50U/ul) 0.5ul
Nuclease-free water 2.58ul
5X RT primer 1.5ul
RNA 2ul(10ng)
total 7.5ul
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On Ice 5min incubation 1. 12well plate°l cell lineS 2X10"47] & seeding(quadruplicate)

l 2. 24h incubation¥ Drug # &

16C 30min 3. MTT Mixture 500ul growth media + 100ul MTT soln.(5mg/ml in PBS)

42°C 30min & 600ul/well?] #3F4 1h 37CelA] incubation

85C 5min 4. MTT mixturet= suckoutd}il 500ul/well DMSO add.

4C forever 5. "x}¢dsle] 10min shaking.

6. 12well?] well 3tvtE 96welle] well Al71Z 100ul/well2 &5

Quantitative PCR(qPCR) 7. ELISA reader® 570nm &3% 34
using the Tagman universial Master Mix(Applied Biosystems, Cheshire, UK)

: Roche Light Cycler 480 real-time PCR instrument (Roche Diagnostics, Penzberg, Germany

e mRNA ey K[ O5 3. 474% 1% | 4%

(probe) Circulating microRNA 7} cancer & detection 3 4= 1+ marker 7} 2 4= dthE AS Patrick
Taqman 29X universal PCR | 5ul Sol ga) FHol W3 A vl dS (Patrick SM et al, 2008, PNAS). ©] 9150l A cancerolA
master mix microRNA ¢ & pattern ©] %% 5o]#o]™ formalin-fixed tissue ©lA X% stability 7} 7
Nuclease—free  water 2.5ul FAH = 71E] data & SAE TagMan gRT-PCR ¢ S %3 blood based microRNA &
E}’{al product ?8111 1 detection 3t1<. o] 9+ A3} human plasma©l A endogenous microRNA 7} ¢t 2 o8 H4 5

= S #leg o E3 prostate cancer FHAFOlA] tissue based microRNA array & %3l &
2% tumor-derived microRNA £ & o] = detection T 4= UM 2.

71 2] Wong TS (2008, Clin Cancer Res)¥= human squamous cell cancer(SCC) of tongue®l A

%7} sample duplicate® Al & A.
#*+*NTC¥ RT product th4l DW.

Kk

95°C 10min circulating miR-184 7} oncogenic marker & 29 & 9<% functional study & 3 %3l #}

(95°C 15sec . miR-184 7} SCC #2ke] blood WlellAl Aol ws| oF 60w 7k F7k=lo] low SCC

60°C 1min)—————— 45cycles cell linedl Al miR-184 inhibitor & 28-S o cancer cell 9] proliferation ©] #A38] FAHE=
A B 5 S 283 238 SCC &bl Al % A2 9 blood W miR-184 9] level &

9o uW Nom= Ea ‘R_1849] FAEE AL HYS
«x relative expression levels of each miRNA were calculated using the comparative threshold Bots ) A 8E T34 miR-1849] level o] #A&¥E AS B
cycle (Ct) method as normalized control (miR-16) such a 2 - ACtmethod. 2 AFE €% AUY 50142 microRNA & 7438t gAH0 A2 Al&ed e, Z3d
Z}o] & H<Ql microRNA 2 mir-1280 ¥ mir-720 & 3lstdS. B 9 el A<l

Transfection A quantitative RT-PCR ¢ WH o2 mir-1280 ¥ mir-720 ¢] &% level o o] o7}

1. Cell line 6welloll 35X10™47H & seeding AthE A gRlstglon 53] Fdol dAHo® o wel F/HAS W A2 microRNA

2. EP tubeel opti-mem 120ul+ Anti-miR 10740nM mix o EF level £ M= AlE AT 5 AE

EP tubeoll opti-mem 120ul+ LF2000 173ul mix T AolA guele]l A9 X' A B Fo] mir-1280 I mir-720 ¢ €% %7} g E A

¢ Anti-miRe] FR2E #HF volumeo] %FIL cell THU el we 24 2 Rol B WIS AR W FI A2 we ARZ o2 5 9l AR ARR AL 5

a5min incubate$-9 % tube& mixa20min incubate 9e AAEAS B 5 g9

3. 19 plateol Al 713 9] growth mediag #AA 3t opti-mem Iml¥® &3
A%k o]# microRNA ¢ 7]%5& A7l 8l Y microRNA ¢ origin 2 AE 1)

4. 2)9 mixtureE ¥+ bio is & Zo} Bul = MY mi A 7 =3 A 9 QBe] Jt=AS uAsA
5. 6h, 37T, 5% co2el A incubate. jogenesis & RO R T 8G microli TE HINA SRR Jhe g mds
) o B N . H. o]¥ tRNA derived microRNA & microRNA ¢ M2 Fo2 #FH7|%E 3 (Yong

6. Tranfection reagent= | a 53 7124 growth media® change. Sun Lee et al, Genes Dev 23:2639-2649, 2009) *=+ microRNA ¢ biogenesis #48 % HE
7. 3days 37C, 5% co2°l Al incubate. oAl HAo| & wWEo AE Aoz AWErE ¥ (Jr-Shiuan Yang and Eric Lai,
Molecular cell 43:892-903, 2011). ©]¥l tRNA derived fragment miRNA X% tRNA #}A| 7}

MTT assay cancer cell el Z718 4 13 2 93 % @3] biogenesis FANA ot FatEo|

2
oly g} oncogenesis o] AFHoz A3 I & 9l& sheAol o AT wrE AHE]

- 45 - - 46 -



25 (Yong Sun Lee et al, Genes Dev 23:2639-2649, 2009, Anton Berns, Cell 133: 29-30,

2008).

AFoll A FAe A P mir-1280 3 mir-720 & A4 FA 2HAME AY AEEHA F
ou FF 24 FHG FAe] E HeldE 12 level 2 HEO]l HeH 53] tumor
burden o wWE zolE RAF wEkA B AT AAE T EEFT 5 Adve MRS
cancer cellol A 54 tRNA 7} @Wo] w50 A = 54 tRNA 2] AlE Ul processing
A NA 3T microRNA 9] Aol @ Wgo R biogenesis 7} M&E 7MeAS Azhst

o~ fe)
& ane.

mir-1280 ¥ mir-720 & AME W 715S §A357] Y8 anti-mir

& AFEo 2 microRNA 2 level ©] Yolx|#] gkgtony o] A 4l
9 FAS 7MsAE 9% MCF-7 ©]u T47D, MDA-MB-231 7.:}%
M Zdie @8 F9 2ZuE HS microRNA 9 2HdS 2 5= gl
anti-mir o ©g W= AR

=

mir-1280 ¥ mir-720 2 z}z} d7] AE92 8BS w leucin ¥ tryptophan oFr] =

YUY olf7t B FE e Ao 47,

2 & AHgsld oy Zb anti-mir &
transfection A1Z1 A ZFoNA cell o WA} Aldo] WMEs 2 5 3191% 53] anti-mir
7

2ke] tRNA

A8 Aoz AZtE . Leucin ¥ tryptophan & ¥ o2 QA oA A=A e A3

ofrimitow A AF. wWekA cell lineollA 1 ol FF Aol W& A

vitro A el 9} in vivo AEjeFe] zpol,

Fu wAggel o8 gebd 5+ 9

= KR
: S
@ 4 olAe. od MASAS wgd 200X 2 microRNA © 71%& wale B

=]

o
o)

o2 Ayzhe,

4 74 L BESGHE

1) A4 3

P FU R FA ARSEA =AY R AT

C ]

v 2 Al Shes] = R

o] 7} in

= A2 Bl 2V | A QBAHE
Circulating  microRNAs as  specific|ln Hae|AACR 2012 = 9]
biomarkers for breast cancer. Park, et al
NEEEE T
(2) HxgA=
b ATEES G
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et 247
) o ol 4] mmroRNA blood 4 2] microRNA a ay
et szt g expreﬁ%lon array = | data & F3 ?}1}0 Al
o o upol 3| mlcroRNA microRNA & Z&.
ol LH ol A el - profile model 2% 1 100
o] Eo]Holm A - discovery patients C()h()rtcﬂ A %
o (o Bsom candidate candidated micro = bloo
(=% 83 didated didated RNA blood
- B e microRNA = blood | Well Al qRT-PCR 2 A%< atal
A8, FIx7) sample®l| ’\1 7% | o] % validation p]atient cohortoﬂ A
§ o] &l
) A o] 75 =
de% 934 Aol predictive | AOIA §U BAGNAN AL
microRNA & & marker E*ﬂlgl Agel o —‘.‘% e i}‘]ﬂ
. 22 d = icroRNA & microRNA expression 2Fo]E & |9 509%
1 1A A 22 & mICTO. 6
Feb e microRNA o] 715&| 589 AZTS o850
Z Y e s we A3} microRNA9] 7]%% Rk
= o] mygal
L 7kl At wE ExudEd gk AA 7t
7o) #eby AR
AAele]l oy} Fukel 3zt &
gagQlel FeAst Y Fe] discovery patients cohortell 4] candidated microRNA &
Ao A Fo]E Kol microRNA| blood WellA qRT-PCR 2 #H5& 3t o] F validation
= 23 o] RT-PCR & #4913, patient cohortell  Sr<l¥.

Aol fukel slalo|A] X7 AT o] FANS 5l
mlcroRNA expression #}o] = 3‘-

ol A anti-mir = o] &3e] cell o phenotvpe

= PR o) B4 /5L 3ot 3

A 82.9] predictive marker 24 9]
microRNA W#3ta 1 7)1%S A
A EFo A E1E

B

5. 472349 8849

¥ ¥ = Al

A =2 AA 1 IF 3.0

K

(2) dFAFHY E£A43F
AAl tRNASH tRNA synthatase o gt A-7F gdkslA s glom o] Rl gt cancer

cell Wel A el ol daiAE Q3 vz wh gl

2 A A3 EEE mir-1280 ¥ mir-720 o & thEiA = FF biogenesis Aol g <d
TE T3] cancer cell 3 " AEA ] FEAge] FHAA I VISl R A7E YT
7_-“ o]

ot

.
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