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# ZE: MicroRNAs (miRNAs) B LA 5 L2 ZIE RR 69 REKF, BA
B Faif W FURRAT IE A6 57 7 R A TG AT B B 045 TAE R . B AT s e 8
JEAF 49 mIRNA R A TS0 A 5047 R B IR -TIPJB LR n AR AT, wdnif4k A4 A M ma A,
A B HAE, TG, TESERIMEN LS, B mRNA &) 5 B 8T e 1T 5%
A E AL T3 e MRAEAR S A, R B BRI 48 ) FUARAT I8 &4 6940 8 Ao dn 7 AF K
AB 20 BlfE B &R A d i F 698 RNA, AR X AE ERAK R LS LRI B A8 X 49
B # miRNA ( miRNA-21, 106a, 126, 155, 199a and 335 ) /£ FLARZA L fodnid &b 04 2 Fbk £k
HL. ZILA A7 miRNA LRI B LALRAndn i P 6 R A 2 B 569 £ ik, AR
P 98 40 47 Fo o i o 09 KA K B B & 694R £ M (R=0.853) . 2+ miR-21, miR-106a #=
miR-155 EILIRBA L Fom mFHE AT ZIE 2 F 9 FH KA, M miR-126, miR-199a #=
miR-335 M 2 F k& ik (P<0.05) . sk4h, B 4F miRNA £ 555 5 FE) 49 FLARAT I8 6916 R
TAFAEEYIA X, AR F Fodn i 5 K-F L3 B — = 6938 T A . X 4 R4 714 miRNA
FARETTAE A AP IBAS I, 50T B I 69 i 5 o F AT IS R AR — AT FT 44 30 e 2 0 H
X433 microRNA; FURIFIE;, foid: o-FAried

1. 51§

FUNRAE S Lo d i DR R, A i e ik, A8V 2R, St AR
B E DG, BARAER 210 10 4, IS R Bh Ak )T RO 32 va 7 A0 43 FLIE (1 8
TOARAFAELL 2.3%380K, (EAT 8 TR A FIBET - da e 1 oM R 2. 2008 4R 2Ly
1 67770 Frib UM, At FAHELA 130 JT 0L RIS, A 50 0L T35
frl o o LV EFLBRE R TR A 50 AN10 JT N, RHERIELE DL 3% MBI, o o
SEZ T, JFTE48164 NFET . ik 25 4F, EVET BRI R EIIN T 25%, iR E
(R4 EL ik 96%

BT EE s IR 20 4k E A AR AR () miRNA ki, B /5 i (B2 hr
Calin 551 731 miRNA 78 Qe a4k b A 58k A G R, KL 186 4l miRNA FE[K rh
15 > miRNA GEM T 10 A5 AKFUIRREAL B X ), Torio 4532 ] miRNA JE RS K
Northern 223855 77 75XF 76 B FLBME AL AT 10 FIFLIRIE 5 AR AT miRNA RIETE SN, K
L 29 Ff miRNA [FRIEA T EZ4, HA 15 B miRNA 7] LA A X 43 e % FLIREEA,
P miR-10b. 125b Al 145 76 K 2 B3I 41 2UM 4 i b 250, 7 miR-21 A1 miR-155
R BN BT, S I R 2R e e R, O R S e DR ] ) miRNA
HRAEAG B EE N ZEEH . MBI RIX S miRNA 5 PRI 2. 4. IR
Ze K iR A0 M AR ME L 2R I R IA IR R A G . Lu 2 Ns I T I ER 11
T A BRUBE (1) miRNA 43T )5 7504 20 FIEhE o, RO AE— P E A — M HEPE ) miRNA
Faakilh, KEZHUTAEIR B AT AR IL miRNA 18K KSR & Fo g 41 2l a as w9,
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IS FIOAFHA, VP20 HASR B TR FEE 1R 77 miRNA Rk i

FORTERERT R miRNA T8 R EAE 17 1 AR W) 2 SR 2, 1 e iy b A
HOREREARE S 1k 1) miRNA WG ILAE i (W A 2 hn i, R B e i B W . 54k
F 5N 53 R BLAE I AL A7 AT T A 2 A, A3 L filt RNases, Jf HEP
AAE IR S A B AR RE ) miRNA 237U, Lawrie 2% AGESZ IS miR-21 7KF
LETRIBYER B 40 itk 8 (R0 N P AR s, S AR B R AT R s DA G, Mitchell 25 %
IR, (ERERS IR T2 I HR 3 B v, miR-141 B3 368 7K 6T T2 i 41 s i % B
JE FRORBURR M AN BT F0 5 S Taylor F1 Gercel-Taylor 4341k [ /] — O S0 o 9 41 g
AT P ¥ miRNA, ZHLAT 218 Fit miRNA 76 £ 1K 41 MR 375 P 147 463400, Chen 25
JeXFIEH ML miRNA #E47 Solexa T 43HT, 6 Y3 PR RN Lo 3 v 40 Sl B0 100 oA
91 Bl miRNA 43 7o FLUOM s 45 Wi FE bR 38 IS miRNA AT 04, e
XU HAT HoR VR IR 3 miRNA 8 LRSS 1R 4 332 Wit A0 485 g

AR TN ER PCR HARKM miR-21, miR-106a, miR-126, miR-155, miR-199a
A miR-335 £EFLIRMR 41 ZURNT T 28 et R IA IS UL, 70T miRNA Rk 284k 55 FL R
I8 FRE IO AR R bR 18] (1 96 22, BETTI6UE miRNA 76 FL AR R H i SR ZH 2R Rt i3 vh i)
FILIKYBA W& ARG, Ay B RS b 37 16 L R g 19 25— oL R I AR 3

2 MRS J7ik
2.1 ¥k}

2.1.1 ARALE B

Jihyig 20 RIS RE AR 2007 4E 11 3 ~2008 4E 12 F [A4EHVT A Bhed 12 Be 252 9697 1)
48 FIFLBRIR B LSRG . NALEE ZORE WIH A 2412 0, TR AR LA
J7 v ST N biaYT s FARIGA SERE MG SR B kL (3R 2.1) o IEF 418U IRAEACK
H FLAR iR 3 R 55 IR L2, IR S AR AR g S IR . NS 4 )4
R 7 AR P ARG, TG LR IR S HLAH D IE R g i A2 2 HL G LB eI £ XU
2.1.2 H#As miRNA

ASERG 1 H bR miRNA 20 i A (3 )\ AF 36 1) 7L S FOAH O¢ miRNA S0k Gl
100 i) PLA 8 i i miRNA FORFFIRIE GIE 20 FD TR oK 1 o X STk o R H 9 miRNA
FERG Ay 2 &= PCR. Northern 2448 A Solex il 530U 37 1) 1256 45 B2 M43 M 51 EL X
% FE R FLRRE A A A DS ) miRNA 4 S E 5 1 BETT B 2 15 1l LA S X 28 miRNA 7E I i
AR E AR, ARSI T % H miR-16 1E A 2 f 1 2 2 K, miR-21, miR-106a, miR-126,
miR-155, miR-199a 1 miR-335 7E WHFoxf 4112 15230

32 2.1 FLIRIR B I AT HEA

Table 2.1. Clinicopathologic characteristics and follow-up data of patients with breast tumor.

Variable Clinicopathologic parameter Number of RNA samples
Case 48
<48 25
Age >48 23
Histological invasive ductal carcinoma 38
type
galactophore fibroma 10
Histological 1 0
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grade * 1I 22
I 16
I 6
AJCC clinical 1TA 17
stage ” 1A 5
unknown 10
no 16
Lymph node <3 14
metastasis >3 7
unknown 1
T1 (Size< 2) 5
Tumor size T2 (2< Size< 5) 28
T3 (Size> 5) 2
unknown
- 18
+
ER . N
et 9
- 20
+ 1
PR - g
+++ 9

* FidHs WHO Sz ) FLIRE 73 3k #E (Tavassoli Fil Devilee, 2003)
O M 36 R A 2 A LI AE IR 23 W R S8 (Singletary %5, 003)
 According to the WHO classification of breast cancer (Tavassoli and Devilee, 2003).
® According to the AJCC (American Joint Committee on Cancer) staging system (Singletary et al, 2003).

21.3 EERHA

G A AL ER XA 1 DOKA A, PRGN H Abcam AH, —HRLE
J&) H SantaCruz A ). ZHZRAFIMIE & RNA BIHEH 5K Norgen 24 A (8 4128 RNA 2
BUAF & (animal tissue RNA purification kit) Fl1&4 RNA $2HAF & (total RNA purification
kit) o SFeRIKAIE A TaKaRa 247 . Pé65E & PCR Rl & TOYOBO /i«

R 22 RECRZEIRTIY K PCR 514
Table 2.3 The primer information of miRNA

KEmt  §H/0p

Bl ]l (Length/n  (Amplicon
miRNA (Primer)  (Sequence (5'-3")) t) size/bp)
URP? TGGTGTCGTGGAGTCG 16
sequence uauugcacuugucccggecugu 22

miR-16 CTCAACTGGTGTCGTGGAGTCGGCAATTCAGT
SL-P° TGAGCGCCAATA 44
F-P¢ ACACTCCAGCTGGGTAGCAGCACGTAAATA 30 66
sequence  uagcuuaucagacugauguuga 22
miR-21 CTCAACTGGTGTCGTGGAGTCGGCAATTCAGT
SL-P TGAGTCAACATC 44
F-P ACACTCCAGCTGGGTAGCTTATCAGACTGA 30 66
sequence  aaaagugcuuacagugcagguag 23
miR-106a CTCAACTGGTGTCGTGGAGTCGGCAATTCAGT
SL-P TGAGCTACCTGC 44
F-P ACACTCCAGCTGGGAAAAGTGCTTACAGTG 30 67
miR-126 sequence  ucguaccgugaguaauaaugceg 22 66
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CTCAACTGGTGTCGTGGAGTCGGCAATTCAGT

SL-P TGAGCGCATTAT 44
F-P ACACTCCAGCTGGGTCGTACCGTGAGTAAT 30
sequence uuaaugcuaaucgugauagggeu 23
miR-155 CTCAACTGGTGTCGTGGAGTCGGCAATTCAGT
SL-P TGAGACCCCTAT 44
F-P ACACTCCAGCTGGGTTAATGCTAATCGTGAT 31 67
sequence  ucaagagcaauaacgaaaaaugu 23
miR-335 CTCAACTGGTGTCGTGGAGTCGGCAATTCAGT
SL-P TGAGACATTTTT 44
F-P ACACTCCAGCTGGGTCAAGAGCAATAACGAA 31 67
sequence cccaguguucagacuaccuguuc 23

. GTCGTATCCAGTCGAGGGTCCGAGGTATTCCG
miR-199a

SL-P ACTGGATACGACGAACAG 50
F-P CGAGGGTCCGAGGTATTCCG 20
R-P¢ CGCCGCCCAGTGTTCAGA 18 60

SEAERSIY Y KRS ERgs C RmsIY )

*universal forward primer; °stem-loop primer; © forward primer; ® reverse primer.

2.2 ik

2.2.1 I PEAR AR 4L

G LU AE AR IR AR FAE A BS WRR 722 N FH, R ) A 8 7 22 1) 5 31
P27 o AR SR FH fo 2 40 A S0 i 5 LI IR AL ZE A [R M A8 35 52 (AR 1) B 1 R IB 7K T
FR VBRI B Pk

2.2.2 AR NMTE S RNA FEAH]%

A PRAF BT i, {8 H] Norgen 23 7] 11 5 RNA $2HGA A6, FLIRA RIS LA H E 0 30 m,
I IR AR FH A 100w, SREU FE 7™ i JE R G U W 1o A o b5 1) RNA FEAYY
2 NanoDrop ND-100 jE A, & H miRNA REESKI Fri i RNA 3R AR FLIRA
25 RNA FEANIEFT 1% AR E MOPS Zitlg b /i LUKk AT Agilent 2100 BioAnalyzer 4T 5¢
HENERTI o

2.2.3 miRNA ZIR5(4) & PCR 5#% vt

51¥%evh N H Primer Express 2.0, Primer 5.0, lesegene 7.0 2544, il JRIA: 1D
stem-loop 514): 25 E4) 16 bp, ¥ 12y 16-20 bp, #£/4 stem-loop K4 36-44 bp, 5 miRNA
e H AN 6-8 bps 20 PCR 51#: KB 20 bp Zity, 1BJGHSE 60 °C Aiti, GC
HZ50%, LRSI IR KR =2 °C, § K4 60-80 bp. LA L7V tH 15
Y) (% 2.2) it DNAstar P4, FRE NCBI b EEXH 8=k B AE 5 s S vk . BT 51
WIZHC LI EY) TR PR 7B

2.2.4 RT-PCR #l

RT Jx W2 LA S IS RNA I, IIA H AR miRNA & H R 23051, 75
B SR W AR FIE T IR S A2 cDNA [P RE o 2 ERAFE N 1) 767 RNase 1) 0.2 ml
PCR B HK NN E 7= 4120 RNA 100 ng BEIMLIE &2 RNA 40.00 ng f1 DEPC-H,0; 2) #
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38 RNA ¥ 70 °C 25 5 min, VK FCE 3 min, FHK KN R 5687): RNase #0415

(40 U/ul) 0.25 pl. ANTP ¥E &4 (10mM each) 0.75 pl. 5xM-MuLV 22/ 3.00 pl. M-MuLV
SR EE (200 U/uD) 0.25 pls 3D IIARMIREE CARALIIZEER 514 (2 uMD 0.5 ul, %M
DEPC-H,0 E4AARH 10 ul, 1B JERSE0AE PCR ASCh AT RN 4) RNV SEE N : 16 °C
SV 15 min, (AR 52205 R eSS, 42 °C [R5k 60 min, 85 °C 4b# 5 min
T S g o NV TCARRON AR 3R BT R SR AR R . RO S & PCR
Y1, RN AAEN: 94 °C 3min; 94 C 155, 60 C 30s, 72 ‘C 1 min, 35 PMEH; 72 C
10 min, 8% DNA SR P Ik Ml e 1 L v A i34 7= 4«
2.2.5 miRNA R3& RIS 434

HRAE M miRNA [EGC A ERIRIE, FHXE RT-PCR P47 s DI, BEd 44

e TE R S . BT BOAA miRNA JPAERD, A 19~24 bp, HIZEIA5[4H1 PCR 7|
Yy 18453 21 RT-PCR A 60-67 bp, ANAENH /£ DNA 72K, DA A SOl i 3% 42
SV} RT-PCR =Wtk , 83 =W Ianiie s B2 gl 4 34 )i (1) 342 ) vi B 2] T-easy
Bk, FATESZAS KA B DHSa, 3 ABEIENS, 2R, B PCR I DNA I
PR mA b, WP TAEH AR TAY TREH AR RS A R A F e 745 3R A
DNASTAR Lasergene 7.1 1 BioEdit 7.0 5 % (A S Th BEHEAT L XS 04T o

2.2.6 miRNA Rk E BT

TR HET DNA JoRHAM 981 2 7 PCR X miRNA 75 FLARALZUR ML K IE KK T 1HEA T
REFI T EEEAERAEN: 1D £ 0.2 mL 6% PCR KNV E TN : ddH20 2.9 ul,
SYBR"real-time PCR Master Mix 5 pul, 50 x ROX reference 0.2 ul, PCR iF[f5]4) 0.2 pl,
PCR % [ 54 0.2 ul MR cDNA 1 pl, RNIEARTE ABI 7300 SEI & 5 PCR U EATY
. 2) RIVAAFRCE N 95 CHLLEE 15s, FFLL95°C 15, 60 'C 1 min AT 45 MEH. &
RO S AT RS, s S RN REAR S 3 IR, BIMERT R PAS IASE AR
cDNA, 1ff LKA, F TGS S A7 AE PCR V5 Qe FIE s ) 5 |9 — SR A5 4
2.2.7 BB R G

9¢)t5E B PCR € S AT miRNA [FIAIRTRIE B EE I, DL miR-16 P SEEH, KX H
PRBERIEEAT 0 — A AR FE, TR DR SEECE AR ELR H bR DR (1 . Rk s A2 4
AR RQ =27, HHFAACT =(Cr mirna- Cr mir-16)BC - (Cr mirna- Cr mir-1s)Mean gy o RQ %
TAX K ILE (relative quantitation) , Crmirna A Cr mire16 70 AR E AT 20 1) H bR
miRNA FI4 22K miR-16 [ Ct {H, BC AAFRILIRMIR LIz 135, BN KL g4l
ZLBIMIE XTI (1 15 6 TR AL, Mean gy AR FTA 1E O TR AL 1R~ P35

P E BHIR G2 HTR ] SPSS 16.0 it 20 T8 . miRNA 76 PIREAS T - A )
FIERIIHT R levene’s K7 K46 A1 independent-samples t #:46, 4 P {1<0.05 I, A A%
RGP AFBEEESR, M PE<0.01 I, AHEREL % HAGWREE =5,
miRNA FEAN ] 2 P 2L IR 9 S8 (0 I35 b 20 1 22 S P o0 B ) EDWL R I 3 2 ) 25 DR 22
LIARIR IS, R OrginPro 7.5 ZEI# . RZEFER A TAFRPIRAEAR, AW
RNA $&HCE BN (1 S50 B B B

A3 M R R R MAH 5% R 3 (Pearson’s correlation coefficient) SKfiliik 5 £k 56 & 1)
PR AR R B VIREERAI ST 7)o JLAEAE-1 B+1 28], B R &R, REEEIET
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181, MBS, MR IEAHCR AR e; BdEa T 0, MO . miRNA ZEFLIR
Jih 98 £ £ R I 375 23K (AR S 43 BT 1) TED U BIE ok 2 £ A L7 A A R R AR b, DAL 2R
AN YA S B S, R SPSS 16.0 #4

3 iR

3.1 FLIRIE HRREA I R pe AT

o G A 25 A . ER A PR FHPEG (e A T A fut%,  DABRZ T IRER S (i
B R BAPERIE o BT A D) R SIAEAS T S8 I R BRI 0 B o BEWLUT 3 5 /S s L EY
THARL A ALY o BH P 20 B P o B, BH A 2= H 1 40 B0 40 M 20 100% . JLP3 M A i 5K
YIR ERIE K- BH Wﬁiﬂ’@f 10%LALB’3 ER ¢ PR it FHE, <10%it AMIYE (3.1 .

s T R o
‘ » o e').‘\"" .-l__-
K »
sy &7 gat

v Tl
b,ﬂ, 4 5 2’ e
| a8
gs ! i %
¢ s
% o
' i - L :
v 'ﬁ"“:_ L) ".. '
o 5 1y ¢

o B @! : 7

K 3.1 FLIRELLZH ER PR Eﬁﬁa{“ éﬂﬁc%@’é S'E

(A) 2 AL 5 PRI A0 A% P9 00 BR FHE “+++7 (x 100);  (B) £ G s 4H A e €0 J5 IR 4
MR ER BME “———" (x100); (C) 2R A ge (a5 iR 4n otz i 2B PR BHYE “4+4++7 (x 100);

(D) LG e AR5 IR A AZ A S8 PR IYE “———" (x 100).
Fig 3.1 Immunohistochemical staining of ER. PR of breast cancer.
(A) Tumor cells present “+++” nuclear positive staining of ER (x 100); (B) Tumor cells present “— — —" nuclear
negative staining of ER (x 100); (C) Tumor cells present “+++” nuclear positive staining of PR (x 100); (D)
Tumor cells present “— — —” nuclear negative staining of PR (x 100).

3.2 miRNA ZEFHF 1 (RT-PCR)

RIS (B 3.2-D) , RYEWARMTE (K 3.2-B) FERmE (K 3.2-F) F)

*AMJ@JH*T miRNA R ERIE, JF SIS N FUIRIEE 4120 (K 3.2-A) , RMEHAR

HE (K] 3.2-B) A2l (8] 3.2-C) hERIATE L —3, 770Ul H A% miRNA 7EFLIR
,/ﬁuml{ﬁ AR R R .

3.3 miRNA & X ] P IeE 45 51

F A B 0 AT 45 B2 0 H bR 3 21 DX A 5 AT, D45 ST 5 . I 45 SR 5 s 5 1Y)
100%AH A, UFSZ5 )8 LA K PCR RN Al 5EE (K& 3.3) &

3.4 IR AR T miRNA I ZERERE ST

-6-
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3.4.1 miRNA 7EFLIB AR KRR EH AR M RENZ 7T

ARIONS 38 A5 T A R A 2R B g 5% IE AL 23 H AR miRNA Rk & 11 2 51k
Fr (B 3.4-A) , £ miR-21 (RQ=2.922, P<0.001) , miR-106a (RQ=2.353, P<0.001) Al
miR-155(RQ=3.373, P<0.001 ) 7E FLI 4L 2 rh 5 2 = 30, 1 miR-126(RQ=0.454, P=0.002),
miR-199a (RQ=0.654, P=0.031) F1 miR-335 (RQ=0.299, P<0.001) NI & FCKIE. K
miR-199a #b, AHIXTRIEBIAEEIS KT 2, HEO BRI EE K, AR EIX 5 Fl miRNA
FEFUBRAL R (R IS Bl n] B B X A 4L ARNE 7 412, miR-199a B HA — 2 S HMME.

3.4.2 miRNA R ZE R MR 5 AR B 5 2RSS M

Hbx miRNA EFLIRIEFLIZ0 (38 6D  RERARAL (10 6D FIFLARE B30 11
(224 K urgk (16 ) HLhFE A =7 (K 3.4-B) , Hphremagihkik
AR miR-21, miR-106a A miR-155 M IEH FLIRZH 23 21 w3 hE 4 £ e b s Mo vy, 1
EMMR A2 KX I miR-126, miR-335 FI miR-199a M 1F & FLARAL R 2 my B FR 201
Jeet I BT 0T T o BECR IR, 7 E R FLIRFE AR R AR AR AR 2 1], miR-106a (P=0.001)
AT miR-335 (P=0.050) [FRAKTF-RAEEEZER, H miR-106a kB2 E KT 7ER
P95 A bR 55 LR P2 4% 1T 2 1], miR-21 (P=0.001) , miR-155 (P=0.001) A miR-335
(P=0.002) f &M ZERRIL, HIEBIM R EIKTs EFUEREL 54 1A 1L 2 (4],
miR-21 (P<0.001) , miR-155 (P=0.001) , miR-199a (P=0.006) , miR-126 (P=0.028) #!I
miR-335(P=0.032) 34 R I B 2 11 22 ek, HLr =3 LA =AU 2 KT 85 3R B, miR-106a
TEFLIFEA T () ik AR A B T R X 7y R AR 4128 miR-21, miR-155 F1 miR-335 [F3&iA
AT R 2 B B PR . miR-21, miR-155 F1 miR-199a (1) 2328 4k 5 AT [X 43 i 1
THERH I .

tissue geruim

67 bp
60 bp

-

-
— — — T s —

—
[
=

.\
_\I‘-\

— 2 — —_ =
[ [ L | > D -
= o e D L
[ = -

&l 3.2 miRNAs (miRNA-16, 21, 155, 106a, 126, 335, 199a) #5311 PCR kil 45 5
(A-C) H#A% miRNA 7EFLIRE R AL (K 3.2-A) « REWLAL (K 3.2-B) FEALl (B 3.2-C) i
FKiktol. (D-F) HEs miRNA 7E4 R IR (B 3.2-A) « BRI (B 3.2-B) FEME (K 3.2-0)
FHIRIEE DL . 20bp 43 Fibr#E, 8% DNA PAGE EERA I
Fig 3.2 RT-PCR analysis of specific miRNA expression of miRNA-16, 21, 155, 106a, 126, 335, 199a in total RNA
isolated from matched excised breast tissue and serum.

-7-
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(A-C) The selected miRNA expression in tissues with normal (Fig 3.2-A). benign (Fig 3.2-B) and malignant breast
cancer (Fig 3.2-C). (D-F) The selected miRNA expression in sera from women with normal (Fig 3.2-D), benign
(Fig 3.2-E) and malignant breast cancer (Fig 3.2-F). This is 20 bp DNA ladders. PCR products were visualized on
ethidium bromide-stained 8% DNA polyacrylamide gel.

tiR.-16 LCTCAACTGGTGTCGTGGAGTCGGUAATTCAGTTGAGACAGGC
CGGGACAAGTGUCAATACCCAGCTGGAGTGT. .

miR.-21 LCTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGTCAACA
TCAGTCTGATAAGCTACCCAGCTGGAGTGT ...

mik-106a  CTCAACTGGETGTCGTOEAGTCGGCAATTCAGTTGAGCTACCT
GCACTCTAAGCACTTTTCCCAGCTGGAGTGT. .

mik-136  CTCAACTGGTGTOGTGEAGTCGGCAATTCAGTTGAGCGCATT
ATTACTCACGGTACGACCCAGCTGGAGTGT. ..

mik-155 LCTCAACTGE TG TOGTGEAGTCGGUAATTCAGTTGAGACCCCT
ATCACGATTAGCATTAACCCAGCTGGAGTGT. .

mik-335  CTCAACTGGTGTEGTOHAGTCGGCAATTCAGTTGAGACATTT
TTCGTTATTGCTCTTGACCCAGCTGGAGTET. .

miF-19% L GTCGTATCCAGTEGAGGGTCCGAGGTATTCCGACTGRAT ACG
ACGAACAGGTAGTCTGAACACTGGGOGGCG .

] 3.3 miRNA (miRNA-16, 21, 155, 106a, 126, 335, 199a) 1 5 il 7>
J65E L PCR 1Y W LUK (s s, B RIS A R RlZebnic, miRNA ¥ 910 7 A .
Fig 3.3 Sequence data from the clones of miRNAs (miRNA-16, 21, 155, 106a, 126, 335, 199a)
The amplified fragments are shown as a gray box for each miRNA, the forward and reverse primers are underlined,
and the miRNA sequence is indicated in bold text.

3.43 miRNA HZERMFRE G, ZEERIZEFREERHEICHE

ASER SR e e A I S5 AL, Bl SR B LI AL ZRFE A3 4 ER FHTE (ER+,
3£20 1) BB (ER-, 318 4) A1 PR FHME (PR+, L 18 %) s (PR-, 320 %) ,
SRJG 53 HT H AR miRNA EIX L8955 BLIRZS R IR IA KT (] 3.4-C.D) o &I miR-21, miR-106a,
miR-126, miR-155, miR-335 Fl miR-199a {EFLIHA L1 2 1R IA 5 ER. PR [FERA
A YN EE. 2P, miR-155 (P=0.001) , miR-126 (P=0.019) , miR-21 (P=0.021) ,
miR-106a(P=0.029)F1 miR-335(P=0.050) {J3& 1A 2= 77K n] [X 43 ER B EFH M, H miR-155
(2 IEAR Ak B ik B 5 2% /K F; miR-155(P<0.001), miR-21(P=0.012), miR-106a( P=0.034)
1 miR-335 (P=0.039) FikZ 7K A X4 PR PIPESPHYE, H miR-155 FIRIEBILED
I A 2 KT o 4 TR WA LM DR A 4 s i R TR B miRNA (1) 22 S Rk K
JEHE miR-155, KRB ER, PR ZEFLMRMIR A E DL, T RETEPREE . A 2ol s A
HATIZWRIGTY, BA Z IR N T 5
3.4.4 miRNA HIZRMFRE S BIRERKAHCHE

B FUBE PR AT B B B RS, DL 48 B AL, I ANER AL, MR 4L
(1) 25 I FE AR g AU 2L 1) 23 B REACEAT 437 » )R miR-106a(P=0.061), miR-126(P=0.079),
miR-155 (P=0.133) , miR-199a (P=0.250) F1 miR-335 (P=0.064) 7£FLI#JEH LA T3
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A B [ Inormal
4 __normal N benign
[ cancer 6. B grade 11
I grade 111
o 37 °
an
£ 2
< <
S =
Y S
= =
£ £
=) =]
S 1- g
= =
0- R R K R R .
miR-21 miR-106amiR-126 miR-155miR-199amiR-335 miR-21 miR-106amiR-126 miR-155miR-199amiR-335
c C_JER+ D C_IPR+
54 [ ER- 54 I PR-
4- 4-
[5) I
an &n
g 34 E 34
5 5
= o
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Fig. 3.6. Correlation of clinicopathologic features of invasive breast cancer with the relative expression level of 6
selected miRNA in tissues.

(A) miRNA aberrant expression in breast cancer tissues versus normal controls; (B) miRNA aberrant expression in
breast tissues with histological tumor grades among normal, benign, grade II and grade III; (C) miRNA aberrant
expression in breast cancer tissues with differential estrogen receptor level; (D) miRNA aberrant expression in
breast cancer tissues with differential progesterone receptor level; (E) miRNA aberrant expression in breast cancer
tissues with patient’s age between less than 48 years and greater than or equal to 48 years.
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The data lable from | to 6 15 nuR-21, 155, 106a, 126, 1998 and 335,
respectively

K] 3.5 miRNA 7EFLIR ML 0208 5 1 AR AR QB 14
(A) ER/INT 48 5 BOfEE B PRI 22 (R?=0.992);  (B) 4EMAI KR T-L5T 48 % a5 I3 v A 2z
(R?=0.995).
Fig 3.5 Pearson correlation scatter plot of the fold-change of serum miRNAs relative expression from donors’ with
age-matched female and male.
(A) The age of donors of female and male was less than 48 years (R?>=0.992); (B) The age of donors of female and
male was greater than or equal to 48 years (R2:0.995).

Jef 55 1 ST ) 25 S M R IR AE W SRR ARG (<48 AI>48) 41 B EM =R, SEIHAHM
(FIAIX R IEAKE (K 3.4-E) , $iHIX 5 Ff miRNA [H A2 5B MOE, BIpES
TR IR, miRNA FRIE R IFLRE R, (A miR-21 7 FER 4 b LR e 4l
WERmEIE (P=0.008) .

3.5 IiESH miRNA KIFR& -5 M3 KA

A SEZG Bt AL ek B 5 M AN Lo ME R RS A5 10 44 LLURFLIRER N 10 44 BRI AEAS , K
X 6 it miRNA 755 ML 5 i FE S h Ak A2 (&, 1] SPSS 16.0 1] Pearson
FOERBON miRNA 71 575 5 4 e B Lo P It 375 v FR AR eE 38 FERT miRNA A58 1 375 5 4k
KRS F 5 L35 T (AR PR AT A DG AT o T B ) miRNA 7EAN RIS 1 FL R
I3 N TRTILYES T 1 e RIA ARATF BIAE, DA SE BRGNS AL o3 SHhAE, A5 FEoHT. 45
BEIR, 7T 48 % (J& 3.5-A) MUK 45T 48 % (& 3.5-B) PIAMER 41T, 3X 6 Fl' miRNA
18 BVES Lotk i 22 ek BAT O BB A OGE, R® 200 0.992 F1 0.995. X %KW
miRNA 7E ML I ZRIETOE A 2 5, SR AR b it v 375 1) i o B9 ek 2 1) IS
AR R Ay i 8 i S0 P 1 6 R

3.6 FLARPMEILE S miRNA KIERERE

3.6.1 miRNA ZE¥BE E 5 1IE % MG P RIE R E 7

H b5 miRNA 7 38 {51 FLARE 5 10 03 A L 38 91 i J xof R ol v A A vp 3R 08 1) 22 S v oy
r (& 3.6-A) , W] miR-21 (RQ=2.527, P=0.001) , miR-106a (RQ=1.902, P=0.020)
1 miR-155 (RQ=3.427, P<0.001) {EFLARIE MG+ 3% =K%, 1 miR-126 (RQ=0.437,
P<0.001) , miR-199a (RQ=0.267, P=0.001) #1 miR-335 (RQ=0.272, P=0.001) NIl £ &
L&KL, B miR-106a 4b, AN RIEBAEEID KT 2, HE BRI Z K. KRR 5
Al miRNA 7E L3752 TA 1 10 v B 42 X439 1375 Fg FE I3 » miR-106a L A AR 15%

Mean fold-change (male)

The data lable from 1 to 6 15 muR-21, 155, 106, 126, 199 and 335,
respectively
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3.6.2 MiRNA HZ R HRE 5B R AHCHE

HAx miRNA 7EAEEO RIS (38 1)« FUMR R PRI (10 91D FFL i s 21 45
W 24 Kurg (66 MiEhRARGZERE (K 3.6-B) , el i
i Y miR-21, miR-106a F1 miR-155 Mt 5 (i3 2] w3 58 F8 2 g i o Tt sy 1
FE PR 375 20K N IR miR-126, miR-335 F1 miR-199a M {5 I35 21 i 438 5 4 40 1) 9 Jie
L R . (AR RIE, AE RIS A R MR AR IS AR A 2 (7], miR-199a (P=0.005) ,
miR-335 (P=0.001) F1 miR-155 (P=0.021) MRAKVFHA %2R, Hif —#HWoik
B E K AE R AR MR S FUBER B2 11 2 W], miR-21 (P=0.001) , miR-155
(P=0.001) FI miR-335 (P=0.001) A WEFMMZEREKE, H¥IERWEZAKT; IS
i EL A2 11 A0 T 22 [H), miR-155 (P=0.001) F1 miR-199a (P=0.005) %3R3 H 0 & (1) 25 53
Pk, HI Ok B B K. 45 RE, miR-199a F1 miR-335 7EIMLIEACE FoRIX 20 FUIR R
PEAZ IP9RE; miR-21, miR-155 F1 miR-335 AJAEIMIE KT LXK B miR-21,
miR-155 F1 miR-199a AJ 7 L35 7K - X 43 e B F Hk e i

3.6.3 MiRNA HJZERMFRE G, FPEERIZEFREERHEICHE

ARSI A3 Hr A R FLIRARE o R LTS REAS T ) H AR miRNA [ RTA K- B, 22
AR ELE LR, 458 KL H bR miRNA 7608 M35 i 25 k% ik 5 ER. PR KA
A EVINSCENE (K 3.6-C,D) o H, miR-106a (P=0.001) , miR-155 (P<0.000) ,
miR-126 (P=0.002) , miR-199a (P=0.009) , miR-21 (P=0.020) A miR-335 (P=0.014)
(PR 75 e /KA AT X 23 ER BAPEERRAYE,  HOEr DU iR IR I8 A S % /KF; miR-21
(P=0.009) , miR-106a (P=0.007) , miR-155 (P<0.001) , miR-199a (P=0.001) , miR-126
(P=0.012) FI miR-335 (P=0.026) FiAZE /K VAIX 55 PR BB PE,  Hoai P& Rk
A B Ik AR E K 45 AR IR L PR A 2 i B v ] R A miRNA 72 13
()2 R IE K, o2 miR-155, miR-106a A1 miR-199a A8 M IMLIE /K F b [t ER.
PR 7EFLMR MR (SR L, ikt S 223D %52 ER/PR [R5 Ja PR ARG, AT BEE
OO NIEAT T A FNS W IR ECE a7 7 %8, BT Z IR N T 52
3.6.4 miRNA HIZR MR H BIRERFIAHC M

ARSI 0T A FLIR R N IS FEAS T miRNA 7EP R 4L IR IA K EAT 4
Hr, KI miR-21 (P=0.248) , miR-106a (P=0.461) , miR-126 (P=0.979) , miR-199a (P=0.250)
F miR-335 (P=0.164) 75FLIR s ML AHT T FE AR RN HE I3 v 1 22 S 1k Sk 7 7 S 47 1%
(<48 Fi>48) 4 W EMNZER, EIHAACIIAXN LIEKE (K 3.6-E) , BHEX 5 Hf
miRNA 787 MR I35 T A A0 5 AR WA A, BIBEAS SO -8 135 K, miRNA [
BRI EFHEN, N miR-155 (P=0.005) 7£ m RS 4L b LR ERS 24 i3 s 3Rk
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Fig. 3.6. Correlation of clinicopathologic features of invasive breast cancer with the relative expression level of 6
selected miRNA in sera.
(A) miRNA aberrant expression in breast cancer sera versus normal control; (B) miRNA aberrant expression
in sera from women with histological tumor grades of breast tumor among normal, benign, grade II and grade III;
(C) miRNA aberrant expression in breast cancer sera with differential estrogen receptor level; (D) miRNA aberrant
expression in breast cancer sera with differential progesterone receptor level; (E) miRNA aberrant expression in
breast cancer sera with patient’s age between less than 48 years and greater than or equal to 48 years.
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Fig. 3.7 Pearson correlation scatter plot of miRNA level in matched tissue and serum samples.

(Correlation is signification at 0.01 level and data was analyzed by Pearson’s correlation coefficient using SPSS
v16.0)

3.7 miRNA 7E I3 R 2 23 R 3E FAH S 4

=2 RGE T miRNA 78 FLI g S W R BEAR A th SRR I 0, AR5 is H
SPSS 16.0 # A1) Pearson AHIC R 1T H bx miRNA 75 24 51 LI M8 255 I 4L ZURIIL )
I PRI AR AS Fp A A G o L F bR miRNA 76 LR 8 I35 RN 20 20 1 ik K~ HAT
SR TE, AHERECh R=0.853 (P=0.01) . U] miRNA 75 L3 1 1f 4635 7K S 0] fig it
FUIRLLEREA (095 B4 i, BEITAAE LS miRNA TR R FURR IR (6 AL Wrbric ok 45 s
(I PR3 R o
3.8 MiRNA [ Z 3R IE R & BARHE

I E ST H AR miRNA 7E SR EARE L2 Rl AT B35 1 22 ik 1)
miRNA 7412822 LT 27 _1o6) SRR IR B AE 48 A — e R s EF . Bk Lix 6 Ff
miRNA (1) 72 5 VE R I8 2y fig AL 224 R 2% B DX 7 LM B8 3 RV e B, i AN [ 1)
miRNA & GEFR7R AN [F] (R LI e o SRR AE (B 3.8).

4 BEHIT®R

4.1 SEIEER

1) I ARZ SCHRILE 5 LR MR B U E 1 6 A miRNA VE BT, ARG A
3% 6 /> miRNA [ B PR BT S (2538 5| A1 PCR 5149, i3k RT-PCR LLJ 52 B A,
UER FIAR miRNA 7RIS T A4 AP0 F 60k . MM f 546 miRNA 15 FLIR R 4> 1
FRICHIBI AT AT
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PERRAE 0.05. P AEVAPIANME S Of) BRid W H/N T B 25 PEARE 0.01.

Fig 3.8 The differential expression of selected miRNAs discriminate the clinicopathologic features of both

breast cancer tissues and sera.

Statistical analysis of RT-q-PCR data of miRNA relative expression was performed in SPSS 16.0 for
Windows (Sep 13, 2007) and P-values was calculated using a Levene's test for equality of variances and
independent-samples t test. Asterisks (*) indicate P value < 0.05. Double Asterisks (**) indicate P value < 0.01.
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3) XFFLIR RAER AR A GEA TN A A SUEA S e 55 IR AL ST miRNA 3R
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Abstract

MicroRNAs (miRNAs) are involved in the initiation and progression of human malignancy and hold
much potential for new developments in cancer detection, current diagnostic and therapeutic strategies
in the management of patients with breast cancer. However, the studies on cancer specific miRNA
expression profiling are still limited to tissue specimens by recent works. Clinical specimens of sera are
more plentiful existence and conveniently obtained than tissues. Serum-derived miRNAs are validated
to be stable present in human organization. In this study, forty-eight pairs of tumor tissues and adjacent
non-tumor tissues and matched serum samples were collected from patients with newly diagnosed
breast tumor. Twenty unmatched, healthy serum controls were collected to serve as comparison. Six
miRNAs (miRNA-21, 106a, 126, 155, 199a and 335) previously demonstrated as diagnostic, were
selected and quantified their aberrant expression level both in tissue and matched serum samples of
breast tumor using real-time PCR platform. The selected miRNAs were identified to be significantly
differentially expressed both in tissue and matched serum tumors compared with their normal controls.
A high correlation of miRNA expression level was found between breast tumor tissues and sera
(R*=0.853). MiR-21, miR-106a and miR-155 were significantly over-expressed in the tumor specimens
compared with normal controls, whereas, miR-126, miR-199 and miR-335 were significantly
under-expressed (P<0.05). Additionally, the selected miRNAs are closely associated with
clinicopathologic features of breast tumor, such as tumor histological grade and hormone receptor
status. It is advantageous and rational for miRNAs as blood-based biomarkers for cancer detection,
diagnosis and prognosis.
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