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Z G (PreTl), ¥ Al 2GA F DAdA d2 29 T T1 Zx I3 (PostTHLZHE FE4 1) Hit I
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A2dol doja], AF7] FoFo] BlAx]: SSF(spatial scale filter)7} 0, 2, T3 59 wjo] PostT19] i) WA
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Reporting and Data System)E& A&t F<F Felo] A H7tel AIF &4 74 (time-enhancement curves),
#5F 54 (perfusion features) ¥ X% 5% (texture features)d HAFH A4S A3 F% A A (tumor
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Associations among Dynamic Contrast-enhanced MR Imaging, Long Noncoding RNA, and Metastasis.
Radiology. 2015;275(2):384-92.

Weke] MRI 53} 44 RNA A8 dielHE 43 o
B

[-RADS #A| & (lexicon)<

g A4S 5 S ¥
(molecular subtype) M= MRI ¥149] @ wE FHx @8 HAEE AT, o] s thFst MRI S5
o] 1A wet AsHoR dHHE FH2 AR} o9 dAH FHete] & e %, 9@ FHeE X5
Aes 93 ARE AFs=d F&3) elstar B s ATt

whebA, 2 oEwe] 24 U MRI 97 o
= 3L
L o

g A% JnE AT

(b) 7] SH9IE I AR 2 B4 B obde] wha AEHoR WARE 1 ol Has AN A
= A 2

g

() 37 A58 FA4 A2 PE 3] A9 TE dFol B YuE AT WA,

2 oagol A FE oo oA, A7) MRIQ HdEFL FTEe A7), TFY ANF, T FH, Fx 9%
(enhancement kinetics), %9 &2 (texture)®2 ©]FoJ7 FoZRE Aux = Ao, o]d AgsE= A

sl

Hoabgo] o g 9ol Ar] Fko el i) WH Elel 3 B, EE BFy g<dx; i) F
I EIYe Y Bl EAHolAY, Ee BYE WX 4¥AA]; iii) T AAVF #FEA] (spiculated),
wE 2dtyo] gAY B A A (circumseribed or irregular); iv) 23 WF #Ax EAHo] E#H(rim) FE)

=
(segmental), X 4% M3y 99 x| w94 (Focal, linear, regional, or diffuse)QA]; T vi) H]
T Wy Ax dide] Se2EPE "HolAu YdoleldiIA (Clustered ring, or clumped), B A 3HA

Eodbgol o FEde lojM, Ayl Az 98 i) 7] FxR7F wEXA|(fast), TE FIFo|AL =¥X
(medium  or slow); ii) A"  Ax7F mdd WA §23(plateau or washout), KX
A28 (persistent)1A]; T iii) =9 4 T4 (washout component)®] WE£o] 31.31% 23, T+ 31.31%
o] 3FQ1A] o F<1 Holt}.

TFdde] oA, 7] T4 "dxA= SSF(spatial scale filter)7F 0, 2, =& 5¢ uwleo] T2,
Z 93 (PreTl), & Al 294 < dAlodA 92 =49 F T1 Zx F(PostTl) L2Z2FEH F2
HAA}F(standard deviation), iii) ¥ JAeo H
—

(kurtosis) @ vi) 9= (skewness)®E o] Fo]zl

N

i) ¢ FA % (mean pixel intensity), ii) F&
%

SUNEU

(mean of positive pixels), iv) NEZ3|(entropy), v) 3
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12 B Ao HoJdt Fojx e #3sk =A% o]t}. MRI = magnetic resonance imaging.

2a WA E 20 614 A4 a4 F HES IRI 94E e Eolth. (2a) BIRADS €A A}Ea
Bz, 29 AT AR R 29 F I A2 QYN B Iu WA SIS, BAAE 2

2
—3
\}

(irregular shaped), &7+&3F 7}144-2] (irregular marginated), ©]&% ¢l 73} %3 (heterogeneous enhancing
mass) (SHa3E)7F BTk, (2b) 0(BHHHA &2 g2%), 204 ZEPE g92%) 2 5713 ZHPE ¥9x
)] SSFE AbEste] TAl 49 oA Bax A4S Fasgith. (2¢) CAD A ool W2 T &4 9
g wojFErh, Wb = g upekAdl of e Zb7b washout, plateau E persistent enhancement patterng
LEbATE. BI-RADS = Breast Imaging-Reporting and Data System, SSF = spatial scale filter, CAD
computer—aided diagnosis.

a ) E i SEMS) oAl 5 ol £ah] BR WA e B4 wiel wedel W el
% % 3de SEG BACw EES olgdt] 4F

3¢
2 ApEHow wHse FAAS I Roln,

H FA42 (Q value < .1)¢9 Y=o = Ingenuity

% ba B = 5bi= ER Y FHUelM WEa el wEt Aedor dEs s U e fdAke] adA A=
£ HEhd Zoltt.

4
3171 ﬁ?‘& Zdii, l"ﬁ: %“334 °X1°ﬂ EEPE‘r o] Wevt ol AAldel o] AFEA o

giéﬂg zl; =5
AL FAANA B A4 B Ao QoA AE Aelrt,

A A ¢

oA AR 22X, 54 B4 FEE YehlY] flete] AREEE "0 HEe AFe] fle A, 1A/
IAE (/) 6, LA/ AAE (FF/5F3) @, 2 A/ QA (F3]/5E3]) polt).

AdAE 2 A9

2 A AT VHEgddsd ok © FARZRE MHEoR AL Fo|E wWol 13
Ak, 2017 69 5-H 2018 8¥7bA] WEgtA 0w HHA Fikdte]l d5E 206 A% ks Am A 7°T
WOMRIE WQETE. 2068 AR T 1112 o2 ALEATt: (a) TS A% ﬂzﬂ = 2y
Hx Al = 32), (b) 59 ojUd 53 % < =5), (¢) 43 35 a9 (n = 54), (d) FAA ’\]%*o
of Bgk APl Eel AR (n=19) B (e) RNA HIAES A3 2528 A% Fh= 1. g3402 0599 Hi
A FEes 7zl 951 e AU B Aol EFEJTHE 1), 7 24 €& WA AlE RNAE ’\]'“‘10}04
ZpA ) Al A (Next-generation sequencing)< 423315 t}.
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g
—
rlo
e
re
-
=
Y
2
=
Y
2
5y
td
o)
=
)
o
My
X

To|t}, MRI = magnetic resonance imaging.

AT FA% 54
2 s FUE(ET 7], 24.9m £ 13.0)°] Y= 95| FAHEE A4, H AFH, 534 £ 11[EF
HaDE & Ao 23AZE. 957 Fete] ¥ 542 1 14 Q9FH o] gt}
# 1
AT Foln 54

Characteristics Values

Age (years) 53 + 10 (25-81)

Lesion size (mm) 24.9 + (6-72)

Histologic type

- Invasive ductal carcinoma 81

— Mucinous carcinoma 4
- Invasive lobular carcinoma 3
— Invasive micropapillary carcinoma 3
2
1
1

— Tubular carcinoma

— Medullary carcinoma

- Metaplastic carcinoma
Molecular subtype

— Luminal A 42
— Luminal B 25
- HER2-enriched 13
- Triple negative 15

o - g HWAER g 3 HlolEE YH(cancer)d SFolth. Ht HlolEHE £ {EF #HAbo|t}. &3 orel )
olH &= WY oltt. RE Ut (n = 95)= oJAlo|Qt}. HER2 = human epidermal growth factor receptor 2.

B35 AE 449 F9 Zdo] A= 3T MRI A]2=®I(MAGNETOM Skyra; Siemens Healthineers, Erlangen,
Germany)S ARESIAT. AW X3 w7} A= FF IR T2 (repet1t1on time msec/echo time msec, 4050/56;
matrix, 307 X 384; field of view, 340 X 340 mm; flip angle 120° ; reconstruction voxel size, 0.44 X
0.44 X 3 mm; slice thickness, 3 mm) 2@ T1 7= <A (3.44/1.36; matrix, 320 X 320; field of view,
320 X 320 mm; reconstruction voxel size, 1 X 1 X 1 mm; slice thickness, 1 mm)< LAt. T1 #Zx AIA
dE= 1719 %9 A dA (AA 2% HIE IL3ele 712 FJdoA] 20 2L 90 o Tl tE = ZEoA]
Dok 7o =9 F ALYV, HEFR JH=HEClE 0.2 ml/kg Fo] -, 30-mL saline Fo] %, 93
180 %, 268 %, 356 %, W 443 Zo| &)7} £},

- o17} MRI 7]5& #elste] B7hgvh. &% el BI-RADS A2 whe} Fr7hE A &
& oldAd B A 5 APAoRE ol& Thed AZESORE PJItEUT. HAaA EAL o S| AET
2 714 (TexRAD; Feedback Medical Ltd., Cambridge, UK)S AF&3&te] 8w ivt. #% < (enhancement
kinetics)e CAD A]2®l(CADstream, ®d 6.0; Confirma, Kirkland, Wash)S AF&3}e] H7b= v},

P

)

ol

1o,

o
>~

>
>

)
N

A
{

i

T 2a WA & 2ce 614 A9 Ha&Ad 49 MRI 984S e Zolth. (2a) BI-RADS HA|EE ARE-3)
& e JrreE sl EarEd 2
(irregular shaped), E7F&3F 71428 (irregular marginated), ©]&2¢l 73} %3 (geneous enhancing mass)
(b)) 7 Btk (2b) 0 (BHHEHA &2 €924), 2 (WA BHHEE 924) 2 5 (A dH=d 9~
)9 SSFE AFgsle] 4] do oA Bax BAS YTk, (20) CAD A 2wl #2 T Y 9
ste RojFErh, WA = g w2 Zh7) washout, plateau 2 persistent enhancement patterns
LEbATE. BI-RADS = Breast Imaging—Reporting and Data System, SSF = spatial scale filter, CAD

o O

of T2 Fx, =29 ATl A2 2 29 F T1 dx F&IA

o\
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computer—aided diagnosis.

T dejol we}, W FRE F3 = v-F3 S (mass or non-mass enhancement) .2 T3
THol M= 3 L(shape) T (margin), W& %9 54 (internal enhancement characteristics)< 713191
3, ¥FYdA = EE(distribution), WA %9 %/d(internal enhancement patterns)g 37F3tith. B A4
By o

TS 9 12, 29 A T1 Ax G (PreTl), E Al 234 F9 DA €& =9 F T1 A= 9%
(PostT1) S AH&3HATE. 0 (FEFYHA &S)olA, 2 Cmm A 2AY) D 5 (5mn JA 2AD) 7R 2 s
F7F A "E](spatial scale filters, SSF)ol wel tg 6714 "l W47t FEFHACY. 1) B I 7
E(mean pixel intensity), ii) ¥ ¥ (standard deviation), iii) %4 A HiF(mean of positive
pixels), iv) SNE=ZF (entropy), v) d=(kurtosis) 2 vi) %= (skewness).

PostT1¢] 7} wi7fW<® Zroll A PreTl®] 7 W & wiA PostTl-PreTlel tigh Bl2x 758 AArt. F 7270
o] Asty Wl G5HATH. CAD 4ol =7[=9 (FJAZ S7F ghol <60%), +7H(F A% S7F Fhel 50-
100%) == whE(FHAZE S7F grel >100%) 1 3 A" A% 3 - [AF (washout: Aol%= 10% 7H4), AA
(plateau; 10% o] =7F) T+ A S (persistent; Aol% 10% =71 13 Z+ £%9] washout components®] H]&

& #Es90.

RI FHF met 2pdd oz TdHE 34 294 /A

P < .05, Q< .01 ¥ log2FC > 2.0 =& < -2.09 7|22 F 18719 F2A7F 37019 MRI @3 wet A5
Ao WA E I

X

o]F 37N FAAIF 4 £AH AL 165717 sheF A HAG. 1870 AEA o R HHd FdA T Ve o
A 39 FH1A, 57 vdsst A%, 1070 AR A2 (pseudogene) = PEQ] F-Z A} (unidentified
gene) Atk. 57H¢] M]YkEsk RNA Aol 2709 22 39 RNA(small nucleolar RNA), 17)¢] wiola=
RNA(microRNA), 1709 71 H]¢}+5 3} RNA(long non—coding), 2 1702 Y-RNAZ} E3F= ).

3l7] & 2¥ MRI £del wet Aedoz dduHe F4xE 5 AR 82 2 vEd FHAE AL s 871
o f148 aokd Aot
x 2
[ 3d3ol e} AE-oz FHy = 3G ddd 34
MRI phenotype Genes Log2FC P value Q value
Lesion type CCL3L1 2.81 .001 .063
SNORA31 2.77 <.001 .053
SNORA45 2.81 <.001 .047
Mass shape LINCO1124 -2.09 <.001 .001
Y-RNA -2.13 <.001 .005
MIR421 -2.57 < .001 .005
DEGS1 -2.66 < .001 .003
VIMP -2.76 .001 .096

F71 & 20 YERA upe} ol
migration¥ invasion® Z=7}<}
Bl

%3 3 (lesion type)> WFY T4 WH F3 vjuste] Faet AEQ
}2 9J+ CCL3LL (log2fc = 2.81, P = .001, Q = .063)Y A3 zdL&

il o

EEs Ty 2Yge 4/l 38 Y T vt fddol Al cell proliferation, migration, invasion
9 inflammatory breast cancer, poor metastasis—free survival®} FT@® MIR421 (log2FC = -2.57, P <
.001, Q = .005)9] &}3F %HdL HAFUT).

B a2 E5S f1eke] estrogen receptor (ER) X3 human epidermal growth factor 2 (HER2) #&x} 23]
=

o f-of olef] wE FReke] molecular subtype M2 MRT F@ ol e 4 LIRS F7F E48130 0.
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¥ 32 Fukete] ofdw MRI R ugl ¥R BHEE fdA T 4UYY ddEE 2 fFEAAE 2
okt Zlo|tt
#£ 3
et of 8 MRI RdF we) ApEAH o R ddE = Yy BHE 8 A
1 o1y MRI phenotype Genes Log2FC P value Q value
ER A Lesion type SNORA31 5.93 <.001 .003
CCL3L1 4.40 .001 .047
SNHG12 3.43 .002 .066
FTH1 3.03 <.001 <.001
MIR206 2.86 .002 .053
SLC39A7 2.65 .002 .048
CDh9 2.04 .003 .080
CHD4 -2.21 <.001 .015
S0X17 -2.28 <.001 .003
SNORA30 -2.44 .001 .044
MIR126 -3.63 .001 <.001
MIR597 -8.05 <.001 <.001
ER Al =& HER2 |[Lesion type SNORA31 3.34 <.001 .04
i CCL3L1 3.08 .001 .05
SNORA71B 2.92 .001 .06
HER2 %A SSF 2 postT1 mpp MLKL 2.20 <.001 .064
HER2 <A SSF 5 T2_mpp CXCL10 3.27 <.001 .08
254 SSF 5 preTl_¥ =¥z} CLEC3A 4.50 <.001 .036
SRGN 3.72 <.001 .062
DACT1 3.61 <.001 .002
CGA 2.89 <.001 .035
HSPG2 2.85 .002 .084
ABCC5 2.36 <.001 .007
KMT2D 2.35 .001 .035
FBP1 2.29 <.001 .035
VMP1 2.26 <.001 .037
F7ZD2 2.06 .002 .085
PRDX4 -2.80 002 .094
NOP10 -3.45 .001 .052
IGLC2 -6.18 <.001 .016
SNORA5S0 -9.25 .001 .063

E 3 B % 3a-3bel yERd uwke} Zo] ER ¥ FTFA MRI A FF OB AS, F 3 A
(SNORA31, CCL3L1, SNHG12, FTH1, MIR206, SLC39A7, CD9 )7} d=x4 9lar, 22712 A (CHD4, SOX17,
SNORA30, MIR126, MIR597 )7} stz =HJth. olelgr 3= Td-2 ER FoluA 3 syl FrbetedA
cell proliferation, chemoresistance, metastasis® 7}sAlo] #& Zo R oSHAr),

w3k, AseAdaiddel obd et (BR ¥4 52 HERZ ¥/d)olA MRI 4 E3 Bl A9, 3719 /%)
(SNORA31, CCL3L1, SNORA7IB)©] Zd&Fzd = QlaL, 57/l FAx7t stakxd =HAvt. ol fdare] wadS 4t
TGl obd FHdelwA F3 Bl fdolAl cell proliferation, migration, invasion,
metastasis®] 7bsAdo] =& FHOE o SHT).

E 3 % & 3¢-3del YERA wpep o], AbFSAfEetelwA MRI RdF R T H2H7E SSF 5o A
preT EFAA 749 BS, 29709 #HA (CLEC3A, SRGN, HSPG2, ABCC5, KMT2D, FBP1, VMP1, FZD2 %)7}

d #qa, 1470 fd2F (SNORAS, IGLC2, PRDX4 “5)7F shakxd #Holch. olgfgh fdzte] dde it
HkotolH Al SSF 5o A preTl_ZTe=dHxa7b =719 GHFetoll A chemoresistance, metastasis, recurrence,

_15_



[0151]

[0152]

[0155]

[0156]

[0159]

[0160]

[0161]

[0162]

[0165]

[0166]

[0167]

ZIHSd 10-2023-0022822

poor survival9 7FsAo] & AHow oFHu).

HER2 <A ZFolmA] ko] el A~x7} SSF 2004 postTlmppZt Z7FE 2%, 2709 4= (MLKL, POTEM)7}
Aezxd Fqor, oleld At wHe HERZ2 YAl Fdo|WA SSF 2014 postTl_mpp?t S7FE ol A
ZoFe] H717F Ax FEAFY FAALE w9l Ki-670] F7F o] AdS 7MsAe] B& AoR oSHr).

HERZ &7 FFolwA Fako] d2=x7k SSF 5914 T2 mpp7h sl A5, 109 F4xk (CXCL10)o] =4 =
e, ol fraxel Bde HER2 Fd FFelWA SSEO 5ol T2 mpprh gl fEeklA cell

RNA A3 & &4

Quant-IT RiboGreen(Invitrogen, Carlsbad, CA)S A}&3}o] & RNA §X=Z A3 % RNA 100ngoll thal
A golrelg] %S FF3lth. I1lumina NovaSeq6000 Al @7 Al~BlS ARE38le] Hoj=-<l=(2 x 100 &
7] &) ANEAS FaEITE. =3 Trim Galore 2ZE (WA 0.6.5)9}F Cutadapt (M A 1.15)5 AF&-3}o]
ol=-dl= Z]=(paired-end reads)ZF-EH AFxZ B ofHE AA=9 EUE FYSITE. RNA A WHolAE
F=E317] Y8l 9 971 9F8Ad 2 InDel =0 Ui fJAE=29] B ALl Genome Analysis ToolkitS Af
|3Ftk. RNA A4 WHOlAI(RNA sequence variants)E F=317] 98] @ 7] 084 2 InDel T&] s
HAZEZZ] B ARQ] Genome Analysis ToolkitS AME3SIQITE. 7hHs] el A, Reference 29 tigh Spliced
Transcripts A&~ Wi (Spliced Transcripts Alignment to a Reference 2-pass method)> E#W H #=
(trimmed reads)& <17t F=x Alx(hgl9)el Adst= o ARE=HAT. 27 o8, ¢ A4 ABAdE Spliced
Transcripts Alignment Y-S Picard =78 AH&3t g5 IF AR F7F, A4, S5 34 2 JdAE 9
& 2gskek. vk e GAZ Annotate Variationg AR&3ko] RNA Wol A (RNA variants)ol annotations 3}}
ot. Z3¥" 7] amnotation ® HE ¥ (path analysis)< Ingenuity Pathway Analysis AXE[]
(Ingenuity Systems, Redwood City, CA)E A&l T&HH oz a5 QT),

f
2

f

>

i)

FAZ YEJE 5A(Gene Network Identification)

FAA HESA 42 MRI @l wet 49 100719 5oz ddd FH42 (Q value < .1)9 8o
= Ingenuity Pathway AnalysisolA 4icth (P < .05).

A= © 4o YERASIT.

= 40 YERA wle} o], ER FA FolA MRIA W 3 (lesion type)S HEH A 4 ESR1, BIRC5, CAVI,
FGFR1, IL6, MIR27, PTTGl &2 fFdxE°] Adxd HWA Mz H7E%Q Jaz28S RoFct. A7)

HAAELS ER HA 0ol A anti-estrogen resistance?] 5719} ¥ 9o | metastasis 2 poor survival

I Aol gvtar WEA Ak, UEHZ HI= 118093, cell cycle, cellular growth and proliferation
o] EZFH AT},

73% 7154 annotation (Enriched Functional Annotation)

Z3E 71 A2 MRI 2@l wet A9 100709 Ao e HdA (Q value < 1)) YEoR
Ingenuity Pathway AnalysisollA 2ith (P < .05).

A= E 4 2 3 50 YeERAE.
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W fyol wEl AsHoR HHEE fFHxe] Zakd v

[eRe] o O

Diseases or functions annotation P value Genes

Signal transduction <.001 ADRA1D, CRHBP,EDN3,GNG11,IGF1,IL18R1, IL1RL1,RCVRN

Cell division of breast cancer cell .001 IGF1

lines

Migration of breast cancer cell lines .002 DPP4, IGF1,SLC16A4 ,WNT11

Apoptosis of mammary cells .002 IGF1

Proliferation of stromal cell lines .002 IGF1

Transition of breast cancer cell lines .003 IGF1

Arrest in GO/Gl phase transition of .008 IGF1

breast cancer cell lines

Development of adenocarcinoma .009 ACACB,ADRA1D, CRHBP,DPP4 ,DYRK2 , FER1L5, IGF1, IL18R
1,LARP7,MAP6,RCVRN, SCN3A, SCN7A, SCUBEZ, SLC16A4 , WN
T11,ZNF136

Breast or gastric cancer .01 ACACB,ADRA1D, CRHBP,DPP4 ,DYRK2 , FER1L5, HMX1, IFNA1
0,IGF1,IL1RL1,LARP7,MAP6,SCN3A,SCN7A, SCUBEZ, SLC1
6A4 ,WNT11

Breast or gynecological cancer 011 ACACB,ADRA1D, CRHBP,DPP4 ,DYRK2 , FER1L5, IGF1, IL18R
1,IL1RL1,LARP7 ,MAP6,RCVRN, SCN3A, SCN7A, SCUBEZ, SLC
16A4,WNT11,ZNF136

Breast or ovarian carcinoma .011 ACACB, ADRA1D, CRHBP,DPP4 ,FER1L5, IGF1, IL1RL1,MAP6,
SCN3A, SCN7A, SCUBE2, WNT11

Anoikis of breast cell lines .012 IGF1

Mitogenesis of breast cancer cell lines [.015 IGF1

Neoplasia of tumor cell lines .015 DPP4, IL1RL1

Chemotaxis .016 DPP4,EDN3, IGF1

Proliferation of endocrine cell lines .019 IGF1

G-protein signaling, coupled to cAMP .019 ADRA1D

nucleotide second messenger

Transactivation of RNA .02 ACACB,DPP4, IGF1

Chemotaxis of breast cancer cell lines .02 IGF1

Expression of rRNA .023 IGF1

Anoikis of breast cancer cell lines .025 IGF1

Proliferation of stromal cells .026 IGF1

o
A
|

AL
H 7]%©°] annotation HUT}.

40l = Estrogen receptor %A ZF9

o Al MRIZY W

9 (lesion type) Y HEi= dnt ohah

Z5

A el Al SSE 5ol A preTl_EFHA ] whal 252 o2 By e f2e] 243 7%
Diseases or functions annotation P value Genes
Progesterone receptor signaling pathway .003 TRERF1, YAP1
Cell cycle progression of breast cancer cell lines .007 CYP3A4 ,ESR1,TNC,YAP1
Clumping by breast cancer cell lines .011 ESR1
Exit from cell cycle progression of epithelial cell .011 YAP1
lines
Arrest in mitosis of tumor cells .011 ACRBP
Adhesion of stromal cell lines .011 SRGN
Progressive unresectable estrogen receptor positive .011 ESR1
HER2 negative breast cancer
Unresectable estrogen receptor positive HERZ negative .011 ESR1
breast adenocarcinoma
Binding of basic transcription element .011 KLF13
Angiogenesis of malignant tumor .011 CCN4
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Apocrine breast carcinoma .011 ESR1

Metastatic estrogen receptor mutation positive HER2 .011 ESR1

negative breast adenocarcinoma

G-protein signaling, coupled to cAMP nucleotide second |.015 ADRA1B, ADRA1D
messenger

Migration of adenocarcinoma cell lines .06 SATBZ, SRGN, YAP1
Growth of mammary tumor .02 CCN4,ESR1

&7

rir

E 59lE AFSA fdol A Feke] wlaz] SSF 5olA preTl T AxE et £ Ok o3 #Add
|

o
=
71%°] annotation ¥ AT},

3743 7 Z(Canonical Pathway)

IHA AR £A42 MRI 2dF wet 49 10079 AsdozE ddEE fFHa (Q value < .1)9] gEo=
Ingenuity Pathway AnalysisollA 4t (P < .05).
Ad= F 6 2 = 59 JeEhdA}.
X6
BR P4 et Muagel ek A5HoR Wi S B e ndH F=

Classical pathway —log(p-value) |Ratio Genes

STAT3 Pathway 3.34 0.02 IGF1,IL18R1,ILIRL1

AMPK Signaling 2.61 0.01 ACACB, ADRAID,GNG11

Glucocorticoid Receptor Signaling 2.54 <.01 IFNA10, IGF1,IL18R1, ILIRL1

Thl and Th2 Activation Pathway 1.82 0.01 IL18R1,ILIRL1

PI3K/AKT Signaling 1.69 0.01 IL18R1,ILIRL1

Breast Cancer Regulation by Stathminl 1.57 <.01 ADRA1D,GNG11, IGF1
% 6 2 % 5o YeRd ukel o], ER ¢ TLoA WRIG B 3 (lesion type) &ty AH" 2t
Se mAH e} o] 9o}

EAA EA(Statistical Analysis)

Tablemaker (4 2.1.1
Az 2 wd
5

F2 Fgeka 4

) % Ballgown R 371X (WA 2.22.0) & AH&3te] 2+ MRI £8F 9 F 1& 9] NE

AT, Wy wigE 2l=d dAAe A2 wo]lad WS AREste] fA T S

o] i3k P ke zﬁ*W3£QM%wdhmmeM®° Hl sl w74 F HAE

(parametric F test)& AME3le] &390}, Ballgown stattest &4+ ZF MRI ¥ & 1F Aloleo A

2L g ol 2 olF W3H(log2FC)E AAteteE o] AMEERITE. miAeto = R 3AF £X 7 S|E W& A&
2P fdxk gl Ayg AlZbslekalt.

ﬂ4

A=
¥ dgaEe B AFH A7E Sool, HUdel o S IRl ZAYLS QA RNA AR delEs 45
ARAZLE, MRISNA BI-RADS 84S ol &8 fuekel Fulsh B2n £4E ol &% fgete] H7dy 2 @
A0 e} ARAew wAYE FAAE tolusi
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2. AA ol desideE FEde] HHEHFE (lesion type)ol uwheh 770, bt F3o mofol upgh 11749
FAAZE AEA] HEdS 2. Yol THY FHE BY o uTE 29T B vlE e Al
3x9] migration R invasiono] F7Fshe CCL3LL F3A7F A4F2AEJT. F% T3 SAXE E73e £
DS Hol: oo A9 dg/ekddel F3 9 uW|wsle] cell proliferation, migration, invasion
mmatory breast cancer, poor metastasis—free survival¥} THE MIR421 FAA 7} 33k 22 EAT. o]

A& foucrel 49/899e) F3 FH el FS fdel F o FAHe|L alFIt A BT 5 ULS

=
—
o

3. ER A FHkotolA wHf-go]l F3ol AP 50 AES proliferation, migration, invasion¥ ¥ <)
+ SNHG12, MIR206¢] “38kz=4 % %lal, worse overall survival® @9+ SLC39A7, chemoresistance2} A%

AT (D9 FHA7E dgzd Aok, W FIJAFAAZ dHA dom e o] sbeA HE shorter
overall survival®} ¥& MIR597, MIR126 A=A} &tk A=), o= ER FA FidelA T2 e e ol
HE0Ad Wung & 9 FFHola, oA 2 Hole] sigAe] Frste]l We AEER oo F Qe
A& AlAFSHCE

4. ER ¥ FdolA MRIAY #HH 5 (lesion type)ol wE UELYA EXoA ESR1, BIRC5, CAV1, FGFRI,
IL6, MIR27, PTIG1 T fF3AEo] A&dxd WA AR A4 4528S HoFidrt. 7] fHAES
anti-estrogen resistance® F7}¢} B oW | metastasis 2 poor survival@ A@AUTt BEHA U, o]
HEY T M= 1180, cell cycle, cellular growth and proliferationo] E3tEQich. o] Ay HA| =
¥ FEje] ER A Tl kAU, Mol v ATEN #hE F AdeS HoFH.

5. AR EdeldA MRI 2d@F R T "2yt SSF O SollA preTl_ZF=d A7 F7kd A5 Hol,
chemoresistance, recurrence % poor survival¥} #¥Jdoisr B 3E CLEC3A, SRGN, HSPG2, ABCC5, KMT2D,
FBP1, VMP1, FZD2 f+dAEo] dxd Aok, b =2 ALEEF Ad#F PRDX4, IGLC2 FAAEL shakxd
HAk., ol AT AdREdeld FFe "2AHTE SSF 5ol A prell_iFHAF SV

_ 73 &%
Brddel Sk A Aol Ui, Aol SHE & o w2 AEER ood = v AS A}

rt

rt

=

6. HER2 44 FTdolur T4 &7} SSF 2014 postTl_mpp7t T7HE A5-, & Ao Hrrt AA
FsAel S7FE AF, MKL F1A7F dgxd Hew, ofe F&¢] AV A3 FEAE] FHAAEE
ok Ki-677F 27k 89 7hsAd e AlAbRG

[e)
o
7. HER2 9 FFOIUA FF] eI} SF SolA Tompprh 2aE A, F fuere] AE WEs} 271
A =
e}

(<}
Fekxd wglon, o)== fubeto| A cell proliferation @ metastasisd 7FsAlo] =

8. 3.~6.9 Az} wet, Z+ fete oldEE 54 MRl ZdFo] HAHE A9 ol Z] vgE EF=F/H 4
Ze] AHA Ay #AYS - e, F=F o]lY3 FHARE] target therapy?] FAH FHAR o] &= 4
& Ao F=3dr), ol= fyete] X871 3% Z T targeted, personalized therapy? FEZ WA sl=d)
MRI g4e] Evs & & e AAFET
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Patients with invasive breastcancer
and pre-operative MRI between June
2017 and August 2018 (n = 206)
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W

Patients with informed consentto the
gene sequencing (n = 96)

Exclusion criteria (n= 110)

+ Excisicnal or vacuum-assisted biopsy for diagnosis (n = 32)
+ |psilateral breast surgery within 5 years (n = 5)

+ MNeoadjuvant chemotherapy (n = 84)

+ Refusalto informed consent to the gena sequencing (n = 19)

¢

“| + Mot enough sample quantity for gene sequencing (n = 1)

Patients with MRI and gene sequencing
data (n = 95)

Exclusion criteria{n= 1)
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continued

no activity pattern available

- 2022-07-01 1057 7
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M posttive =-score

Analysis: ER1ANDlesionO_ER1ANDlesion1
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