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VPS37C(vacuolar protein sorting 37 homolog C(S. cerevisiae), Genbank ID: 55048), ALS2CL(ALS2 C-
terminal like, Genbank ID:259173), ZDHHC20(zinc finger, DHHC-type containing 20, Genbank ID:253832),
SNX27(sorting nexin family member 27, Genbank ID:81609), CBRI(carbonyl reductase 1, Genbank ID:873),
JNRFI(zinc and ring finger 1, E3 ubiquitin protein ligase, Genbank 1ID:84937), CLIC5(chloride
intracellular channel 5, Genbank ID:53405), 7MEM92(transmembrane protein 92, Genbank ID:162461),
EIF4E2(eukaryotic  translation initiation factor 4E family member 2, Genbank ID:9470),
MIMI(myotubularin 1, Genbank ID:4534), HMGB3(high mobility group box 3, Genbank ID:3149), 7PO(thyroid
peroxidase, Genbank ID:7173), SRCAP(Snf2-related CREBBP activator protein, Genbank ID:10847),
JNF267(zinc finger protein 267, Genbank I1D:10308) % Zo]% 3}i}2] mRNA T o]9] wwizo] =25 =4
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VPS37C(vacuolar protein sorting 37 homolog C(S. cerevisiae), Genbank ID: 55048), ALS2CL(ALS2 C-
terminal like, Genbank ID:259173), ZDHHC20(zinc finger, DHHC-type containing 20, Genbank ID:253832),
SNX27(sorting nexin family member 27, Genbank ID:81609), CBRI(carbonyl reductase 1, Genbank ID:873),
JNRFI(zinc and ring finger 1, E3 ubiquitin protein ligase, Genbank 1ID:84937), CLIC5(chloride
intracellular channel 5, Genbank ID:53405), 7MEM92(transmembrane protein 92, Genbank ID:162461),
EIF4E2(eukaryotic  translation initiation factor 4E family member 2, Genbank ID:9470),
MIMI(myotubularin 1, Genbank ID:4534), HMGB3(high mobility group box 3, Genbank ID:3149), 7PO(thyroid
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p—value/:

2 odtgo] g HwWo| w2, IPS37((vacuolar protein sorting 37 homolog C(S. cerevisiae), Genbank ID:
55048), ALS2CL(ALS2 C-terminal like, Genbank ID:259173), ZDHHC20(zinc finger, DHHC-type containing 20,
Genbank 1D:253832), SNX27(sorting nexin family member 27, Genbank ID:81609), CBRI(carbonyl reductase
1, Genbank ID:873), ZNRFI(zinc and ring finger 1, E3 ubiquitin protein ligase, Genbank ID:84937),
CLIC5(chloride intracellular channel 5, Genbank ID:53405), TMEM92(transmembrane protein 92, Genbank
1D:162461), EIF4E2(eukaryotic translation initiation factor 4E family member 2, Genbank ID:9470),
MIMI(myotubularin 1, Genbank ID:4534), HMGB3(high mobility group box 3, Genbank ID:3149), IPO(thyroid
peroxidase, Genbank ID:7173), SRCAP(Snf2-related CREBBP activator protein, Genbank ID:10847),
ZNF267(zinc finger protein 267, Genbank ID:10308) & #oik= d}i}e] mRNA = o]o] wfde] &S 54
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2 oo £ g S wpEW | PS37C(vacuolar protein sorting 37 homolog C(S. cerevisiae), Genbank
ID: 55048), ALS2CL(ALS2 C-terminal like, Genbank ID:259173), ZDHHC20(zinc finger, DHHC-type containing
20, Genbank ID:253832), SMX27(sorting nexin family member 27, Genbank ID:81609), CBRI(carbonyl
reductase 1, Genbank ID:873), ZNRFI(zinc and ring finger 1, E3 ubiquitin protein ligase, Genbank
1D:84937), CLIC5(chloride intracellular channel 5, Genbank ID:53405), 7TMEM92(transmembrane protein 92,
Genbank 1D:162461), EIF4E2(eukaryotic translation initiation factor 4E family member 2, Genbank
1D:9470), MIMI(myotubularin 1, Genbank ID:4534), HMGB3(high mobility group box 3, Genbank ID:3149),
TPO(thyroid peroxidase, Genbank ID:7173), SRCAP(Snf2-related CREBBP activator protein, Genbank
ID:10847), ZNF267(zinc finger protein 267, Genbank ID:10308) % Ao]%= 3l FH Ao Eoldo =z At
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H oo BA, AMEEFAH AN zz2 m: AEES D= oz, (FH(whole blood), 3T (leukocytes),
Wzl el A¥E(peripheral blood mononuclear cells), W3 AZ(buffy coat), B (plasma) 2
(serum)S E§3h=) @, A (sputum), T=(tears), HN(mucus), AH|(nasal washes), B FHoE
(nasal aspirate), @-F(breath), AW (urine), @ (semen), F(saliva), 57 A& N (peritoneal washings),
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23t AMZo A messenger RNA (mRNA)S =A31=
3t diglE(surrogate) 24 A2 4= o, 1 A% wlrpR ot

mRNA  2E Y JAX FFRAAMTS(reverse transcription quantitative polymerase chain
reaction;RT-PCR) (qPCROl whE RT-PCR)I o]l 542 4= SIth. RT-PCR nRNAZF-E| cDNAE WH=i=vl] AH8d
. 7] cDNAE DNA 5% #4o] Hgoza FFS wrEoJli7] H3te] qPCRAIA AMEE & Tt Fd 4%
Hlwale] | gPCRS A ET mRNA HA9] 429} 72 A Z4(absolute measurement)S THEOIE = Qlth. BEAT
A7)0l %3 %x3H =1 EF(Northern blots), vFo]aZo]# o] (microarrarys), AYA AW (invader assay)
9 RT-PCR BF AEZdA mRNAS] od S ZAH3=d A8 3l 9t (Gene Expression Profiling: Method
and Protocols, Richard A. Shimkets, editor, Humana Press, 20045 %3). X3S NGS7|WF tf% RNA A& &
2] (High-throughput RNA Sequencing, RNA-seq) S mRNAS] @& #wlo] 4= 4= ).

oA wuld deE 547 ol AWS dety] st A=A Almels] AW ntA FHAAEEE
e dde] & ofFe Uy =& —."Jé}E Hgo g, v AE, 47 FAdAe] Gl st
SolA o= Ajste IAE ol&sto] @] S gRldd 4 qth. o]& g F4 WHoeRE sy &I
Ae}o] 2} (enzyme linked immunosorbent assay,ELISA), WAMAHSFA(RIA: Radioimmunoassay), WAF W9 &
AP (radioimmunodiffusion), 2-%-ZH|ZUY(Ouchterlony) WS 24k, ZAE(rocket) WHH719E5, AW
9 G, WAHH FAH (Immunoprecipitation Assay), HA 1A 419 (Complement Fixation Assay), A
XA (Fluorescence Activated Cell Sorter, FACS), @& FH(protein chip) &°] o1} o2 A= A
< ofyr}.

Holq Z1AsaL = microRNA  (miRNA)E= B¢ E3H(non-coding) o)X %t F4x wWaS ZHdE £¥
RNAO]Th. mRNA 2@ #e] ZAo] AFet loje] WHEL Ul-&sk= miRNAY] tiete] AM&E 4 9lvh. ®g NGS
719+2] small-RNA sequencing (sRNA-seq)®'H o2 miRNAZIHo] SHE = vk, FT B AFAEc] A4
th3k vlo] QubA R miRNAsS] AME-S AFalar glvh. miRNAZE ThF3E AESHY A so] doldts ARt

AAME (Post-transcription) &S ZAst7] wio, & thdkslt Ao sl nlo] w24 miRNAZF A&
L’— MD}.
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1. o~ dolee £ 24

2 odyo] dyglEe T 19 yERY = Bkel o] mRNA, miRNA, SNV(Single Nucleotide Variation)
Cancer dlolgHo]x Z7+E Fal EEEHw FEE olE A5t Addel & ARE "Wy ona%
<H(Multi-omics approach)el 7|Wbate] 54 fAxtel 74<tate] A& FAST. B} vz 8=,
7] SNV dle]EjHlo]2= SNP, AAMEWo](Somatic mutation), AXJA|EMo] (germline mutation)S > 3e+E
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miRNA-mRNA %

AEE ’\X]ﬁ}
miRNAS} ©] 9]
2k HES

Aol sl o] AFe] miRNA EA o= (miRNA Target Prediction) £ ©]&3Fo] miRNAS} A=} Alolo] o=
G (Prediction score)E& Zg77&tgt dio|g Hlo]~E FE53 4 Qrt. J7ImiRNA %4 oS B2 Rl

A7) BA SRR ARA 0T AfEd BH FAAV dwAR BEoxE FAHL AT F e AL ==
miRNA-mRNA | ©](pair)e] Age] ALE FAR Sate AZEOIA 5 wgth. niRNA-mRNA o] Ee

= AFE F537] 9% miRNA ¥3F o= E2%, TargetScan, miRDB, DIANAmicroT, PITA, miRanda
MicroCosm, RNAhybrid, PicTar, RNA22 So] 34 4= it}

o

S FhE miRNA ¥ mRNA o5 EolA miRNASF o] %3 FHA} Alele] dn Agt
23o)(Interaction Score)E GAbste] yeld 4

’\]’019] AE Adte] BT VteAY 1 9SS B9 4 .
Ao =31 4S9 F 9l

N J

¥

K rQL' j&
O>

fjo p

B
(o3
)

A

il

!
N, o~ qb

<)
o
a4

f 2

X4 oS S o838k, miRNASH R AFe 5 v thge FHAA Alole] oS ATt AkE 5 k. ®
3 miRNAS} 45 Agtels AI7F F o o)l Ag 1 AE Fele o2 (Additive) AXFE 4 Q). 9
= 47t ZEE niRNACl 93 B2 Fxte] #d 24 7leAdo] Yol Ag on| ).

miRNA-nRNA #[of(pair) Ate]e] o5 Ao AFHAE Fol7] A, shte] x4 oF E& ol&ste ARt &
T %4 oF 55 ol&ste T dHolgulo|~E Y5t slo] upgAlgit. B9 1A oS5 55 o8&
stol, miRNA-mRNA #f|oje] o]F H4E FAIse B9 doJg #o]~E 5% 49, miRNA-mRNA #H|ojo] o=
Ao £95 7122, Astd d4E Ad 5 Q. X tiRNA 3 oS Eo] o] &= HREC U=
a1, b dlelg o] ~utt) oS Hgo] AU @97 AR tE2A AL 7] witel, H59 do 1 H| o]
25 o] gstarat sk A ol9] Aatshrh B olvh. A7) miRNA-nRNA Fojo] oS HEE Aatstshs W
Ay 2 FFFTNES 2015-0043789¢] 7| AW LS & F Ut

mRNA, miRNA 2 SNV Hlo]g]H o]~

miRNAE E4F2212] 3' untranslated region (3' UIR) ¥&3 ZAgsle] g mRNAS] W& S JAetes IS
gt FAFAAY 3" UIRF-Eo| A8t SNP 2 SdWolS E3hal= SNVZF miRNASH mRNAS] A5 2h-gofl o 3F
= "F Ao® Jdiste] o] WEataL old g APk FAE ¢ F AUk

Cancer Hl°|ElH]|o]~9} 7€} HolE{Ho]~ I}
A7) BAEE AHRELS cancer DBE FxToaH 7|Eo Lex] dE FEA HAES vl

A1 ]ée Aargk 4= 903, miRNA, mRNA, SNVE] A& zkgo] el 23l whajo
J= Ao gt FAXE FoAT 5 Q).

ro
,
X
=,
1o
ﬁ
I
R
o
=
i+
D
pQ
-
o
i+
=
=
w
o
(=}
-
J
IS
™
>

W oabgol okar ﬁL SNPQ} miRNA2) %i&%ﬂr olo w2 mRNAS} HHe] ZAY F5S Ay s HA
5 F(fitting) 3+,

M= BsS+ B'willl + BswS: M + ¢
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(45}

1>

2]
logit P(T=1) = BuM + BuMI

3

a
N

] =8k 12 SNPS}F miRNAS] A& 2o whE mRNAS] W& WslS il Ao},
&7] G2 104,

M- mRNAS: o] v] gk},

S= SNPE oJwdtth. BsS = SNP] el wE nRNAS] A Wl JEE onlgr),

O

M= miRNA 5 oJvlgteh. B M= miRNAS] D& o] wE nRNAS] A% Wst HJws ofv]ditt,

S:MI= SNP¥} miRNAY] A& ZH&-(interaction)< ¢ m])akt}. (SNP:miRNA)

BsuS:MI= SNPF miRNAY] o =t-g-of w2 mRNAREH W3l AT E 9w g,

e = 2o 2 F(Residual error)E 9juw|dic},

o
N

1212+ miRNASH mRNAS] Wit w2 AWl SHEs REH Aol

o>
N
¥
Lo
1>

3

]

T= 4

200141,
(3D e13-g ojmg.
B FAASE onla.,

oF

miRNA-mRNA & 2hg-of gk SNVe] &3E Al 7FA Alvg| e wel #5738k o]o whep e Lol 2350
(Integration score)E ZtZ} 2 A A4bsict,

Al Q 1) Case/control HlolE]7} gl A9, SNVol 93] mRNASF miRNAS] &9 Ar#aA (Negative
correlation)”} ZA| 3L, FAlol mRNAS] <Fo] Z7FstH dH (cancer)9] &8 Z71g.

G = Y.th + 1o, +) MLy, >08&1t, <0&t, > 081t >0& gy, <A & Py <a & Py < )

all pairs

AU Q. 2) Case HIOJEIRE 3= 79, SNVOl )& mRNASF miRNAS] &9 AF¥+¥4](Negative correlation)”} 7
AL, Aol mRNAS] o] Z7}3t.

[53t4) 4]

G, = D oy +15) Mgy >08&21, <0815 >08& pgyy < @ & D)y < @)

all pairs

A Q. 3) case HOTEIRE = A, SNV o 93] mRNA®F miRNAS] 9] ¥4 (Negative correlation)®]
7131, Aol mRNA9] oFe] THAgt.

[s=et4) 5]

DL, + 1) Mty <08&¢E, >08¢t; <0& pg,, <)

47 Al A @ = 0.05 or 0.10]aL
Gn & A AyE Qo] wWE e aeld A:elE ou i,
ojuf, 7] 38k2] 3 WA 5ellA],

te tSAFS 9u)dg

s
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ti, & ZAZE 7] ek 29] Byl eete tS AR #tF pvalued omSkH, A3} mRNASRS] froF At
e vehdo

tsar, P Z47E &7 A 19 Bowell HSshes t A w3t p-values oU|shH, mRNASH SNP:miRNAS]
o) # A¥dS ekt

ts, p ZH7h 7] w4 19 Beoll Weete tEAF @t p-valued ©Jv|Ske], mRNASE SNPO] f-o% AwA
& vekuic

the, phu & 77 A7 oA 19 B el tSdhe tE ARt povalues ©WSHH, mRNASE miRNAS] o] %
AL vhepdh

AUg e 19 A9l GEO dHlo] e H| o] ~(GSE32688)0 4 A& %1740‘ (PAAD; case) 253 A/ (normal;
control) 79l gl 7] AP ARY (F8h] DY 2A2EHIARG (58] 2)& st a=0.065 4§
slo] olg|z#o] A ~3o](integration score) (7] =824 3)E 74]*}0}0314 7y AR U RYHF ==

mRNA, miRNAS} SNPe] %3gH(o] dlolEoA] == %39 S+ 4,03270) wel detx A =i ( AI 0~0.8), mRNA,
miRNA, SNPo] A& a8 digh HF FodS EPAIFLET) obd Qe 2ol 2309 {FodE= Aot}
olg|zefold Axole] AAL AEEY oA R Y 5o B ¥UAo] gl v ES ¥l permutation testS

ARESERAIL, frel Aol tigh B A (metric) & FrogE (p-value)o] F-aixith. Z1ejar, Alvee 29 39 4
- TCGA(The Cancer Genome Atlas) Ho|EJWo]=25FH & 4799 749t A dolyel] #-&3t 13
ARG (8] Drte]l A Al a=0.15 A&ste] JH Lol 2510/ (538H2] 4, 5)E Attt AHEH
TCGATI ol Bl A Ao atgol F 2§ = 46700la 2vit R AF=7E e HS fold2 Qe Lol
A 2sol (78] 4, 5)9] fre|gdEw dddit.

o

2270Jof| th3te] Permutation testE FlFTOZHN, Fo&E(P-value)S A FH

1) Case AZ7F ni/ll, control AZF7F no/l7F A=

2510] (61, . G 7F 2ol

2) mRNAS] & 7 (m, -, m)S YE A3 (permutation) THAl |z o] ~FlE AN (G, -,

Gn(i))

3) 2)34E 10,000 wHE3te] QE|zE|o]d AF)EY] setS IS (i= 1,-+, 10,000)
4) jHA MZ9] p-value:s v Zro] -3t}
[4324] 6]

>G> GY)
J 1000

0.058TH ZAY zow EAHoR foueti, 0.06Ht AW on7}t gl A
ARk, AFH 2ol FoAge] 3o b B B9-= AA Al (genome-wide) FEOA p-va
MM F 23] F7F B2 (4,03271) GEOHlolE e] 4 -9-+= p-value < 5.0E-04<] ﬁo%oﬂ R

ALz 7F AAR4670) TCGA Hlolel o] A-9-= p-value < 0.05%1 Z-5-ol frefsiriar Adat
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IV. mRNA-miRNA-SNP #t#tA 2] 7}Ast 2 fue|Fe] H{A HEE

T2 Eoabdgol HEl oulx dolHE Auge 1o wel B4 AxE adzz yehd Aotk YEHL A
el gzl A FLU3A mRNAS] WA FHo)n XFHS 9% PEZRE ZHE miRNAY &, SNPY
reference/mutation ¢4, group?| case/control®

_\?_

%= 29 CLDNA= Fdetate] Azt olv] 2 defA e fFaxtolrh. = 29] #5 T A= miRNAS] 2d
F(XF)l b2 mRNAS] REF(YF) O] WstE el & miRNAS} AFE SNPoll EAWolTE Gl
HE5] FAIE UERM, niRNAS] @I aRNAS] WEFO] S(-)o] FudAE HEdS & 5 S

30 X
o f
=
T ol
e

=4

IYE A9 FE& AME NPl B e AR, miRNAY ST pRNAS W ko] <k(+)] AH A
S YUeldS & 4 =, ol9f o] SNPe] Edwio] of Kol ulgl miRNA:mRNAS] W& o] I dAAAE ZAE
S ¢ 5 U

29 T]= B SNP7F AAFel 7 $-(Reference) 9} EdHol¢l 7§~°r(Mutation)° 799 mRNA @S Vel =

A, ZYZ Bo| whEW, B wrge] Alubg] e 1o whek CLDNA f-3AHe] mRNAS] &l =S SNP_A-2031896<]
o8 FoHor TS & 4 duk. ZYZ Col wad, FHFd A9 Z$(case) CLDN42] mRNA

et ow ki
o 2 o

o K1
=
o
z M
t e
2
o
OPH
PE
x4
=
=
=
=
lo
o
fd
H
=
[kl
=
o
<
Hy
flo
=
=
=
T o

il
o
L
o
T
H
=
K
W
lo
HN'
lo
w
=
=
lo

2} ‘ o

2 Yegue, A7) = 29 ulARVIAE SNPY Xé*&/%‘ﬁt&cﬂ
(reference/mutatlon) o] Fof] e} mRNAZE A = =
714, = 39 NIM1e £ o] dmFol] o8] MEA EdE A4S I wpo]ontA f-HAfelth, o9
| 2 o] mEt AEA LAE vo]lontA FHA E old] ARTbEg miRNA, B SNV= the-F Z)

2

[

A= ID|Description Gene ID | ZA3¥71%5E miRNA ##H S\
(NCBI)

VPS37C |vacuolar protein sorting [55048 miR-940, SNP_A-8710767
37 homolog C (S. miR-506-3p,
cerevisiae) miR-612, miRk-564,
miR-885-5p
ALS2CL ALS2 C-terminal like 259173 miR-510, SNP_A-8691029, SNP_A-1838826,
miR-490-5p, SNP_A-2071775

miR-612, miR-939,
miR-595, miR-1299,
miR-635,
miR-7-2-3p,
miR-921, miR-598,
miR-944,
miR-361-3p, miR-575
ZDHHC20 |zinc finger, DHHC-type |253832 mik-548a-5p SNP_A-1894930
containing 20
SNX27 sorting nexin family 81609 miR-638, miR-665, SNP_A-8545494 , SNP_A-8532774
member 27 miR-525-5p,
miR-372,
miR-1285-3p,
miR-520b, mik-580,
mikR-892b, miR-940,
miR-769-3p,
miR-631,
miR-517a-3p

CBR1 carbonyl reductase 1 873 miR-320c, miR-320b, | SNP_A-8339849
miR-320d,
miR-664-3p
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ZNRF1 zinc and ring finger 1, |84937 miR-661, SNP_A-1817379, SNP_A-1817382
E3 ubiquitin protein miR-499a-3p,
ligase miR-513¢-5p,
miR-940
CLICS chloride intracellular 53405 mikR-607 SNP_A-1878747
channel 5
THEM92 transmembrane protein 92 |162461 miR-555 SNP_A-8394990, SNP_A-8567918
EIF4E2 eukaryotic translation 9470 miR-198, SNP_A-2049507
initiation factor 4E miR-767-5p,
family member 2 miR-520b
MINI myotubularin 1 4534 mir-1284, mir-802, |chrX:149809786, chrX:149826497,
mir=217, mir-216b |chrX:149839952
HMGB3 high mobility group box [3149 mir-1179, mir-375 |chrX:150156360
3
TPO thyroid peroxidase 7173 mir-935 chr2:1497599, chr2:1497799,
chr2:1520713
SRCAP Snf2-related CREBBP 10847 mir-891b chr16:30723229, chr16:30745907,
activator protein chr16:30749384, chr16:30749733,
chr16:30750367
JNF267 |zinc finger protein 267 |10308 mnir-636 chr16:31925867, chr16:31926313,
chr16:31926727, chr16:31927189,
chr16:31927534, chr16:31927755

71 Avel e 19 A= GEodlo] g mlo] 2ol A A2 Affy SNPHIOJE (GSE32688)5 o] 8313, A7]
29} 39] A= TCGAH|olE] Ho]x=9o] A IAEZHE P& somatic mutation TJOJES o] &3} TH(
broad.mit.edu__Illumina_Genome_Analyzer_DNA_Sequencing_level2.maf). Affy SNP d®|o]E{ 2] 7%

AA g 2 AN A AEF Y

olx #HFd MESF 85F(Hpac, Capanl, Capan2, Cfpacl, Aspcl, Bxpc3, Miapaca2, Pancl): =5 ATCC
(American Type Culture Collection; Manassas, VA)ZX-E] T3l o™, ATCCol| ol AA|E ZR2EZ 2|3
AEFES A aAdA wlgstdn. &, AsPC-1 % BxPC-3 A& 10% $-efo}d 4 (FBS; Hyclone, Logan,
UT)S >33l RPMI1640(Invitrogen Gibco, Grand Island, NY)ollAl weFs}oiar, Capan-1 % CFPAC-1 AIX+&=
10% FBSE X3Fét= IMDM(Invitrogen Gibco)ollAd wi%FelGitt. Capan-2 AIXE= 10% FBSE *3gh wisie
5a(Invitrogen Gibco)olA], z8]ar MIA PaCa-2 Al¥x= 10% FBS 2 2.5% wld A (Hyclone)S ¥E3sl=
DMEM(Invitrogen Gibco)ollA ®iF&}Itt. Hpac A ¥+ 10% FBSE E&sl= DMEM/S F12(D/F12; Invitrogen
Gibco)ell A, 12| PANC-1 ¥ 10% FBSE X FHal= DMEMOIA widstsich. A4 A7 AEFe Az A4+
}3](HPDE) A3+ Dr. Ming Sound Tsao(Princess Margaret Cancer Centre) ZH-E A|3-¥to} 0.2 ng/ml EGF 2
30 ug/ml BPE(bovine pituitary extract, Invitrogen Gibco)E F &3} A2tE]Ato]E & A (KSF) HiA oA
i} 31T

)

A2E EF(Western blot)S B3 HAY S7|AE B £u] dijde] oy £4

daldEe] By sAHE f8 AEE FojAl FHE TY FFOR 25 ug A 10% SDS-E oA doetn = Ao
29 (loading) 3t T A7|AESAT;. A7|GSo| o3 Ir|HEz EIE dWASS pypF AHHAMillipore
corporation, Billerica, MA, USA)o. & o|& 1 98k 5% =-38 U F(non-
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fat milk)E 713 TBS-T(Tris-buffered saline/0.05% Tween-20)° 1*3F &b E=AsY. 2 oS, 247
of Mugels T A Ay FAE FH dMAE dFst= 12k FdA|eb 404 shEEE vES AT 13
A= Pul ZgZF2Y A4 (santa cruz biotechnology Inc, santa cruz, CA) & AR&3lSitt.

12} &Aob wk-g-8k Zhzhe] wWlugelS TBS-T W AlF A7l & HRP(horseradish peroxidase)-Z57 A0l El=
22} &A(santa cruz biotechnology Inc, santa cruz, CA)9} 1AZF BoF whAJAT. Zzbe] dwlA
Enhanced chemiluminescence system(PIERCE, Rockford, IL)S o]&3sle] A=3s}g ).

719k ol b EES B BME umde] wEe wz=o] JMAA e (intensity)E FHseE U,

=]
[ Rl
t-test= TR iz APLbe] Fol A Apol7t gl=Ae] N5 HSste] s & 20 ZIAEAT.

Wozd setdAg B9 QA AT 22N el s AAFIA Solmoz ZFrlel vudgel w

F z27 Egpol=E AL WA gaesia|a aE & ol A AFFAZTE. WA HFA

< oA 208 B¢t 0.3%9] ksl 3 o No B BFFsITt. mlo]maZeoln g A
E &459(0.01M, pH 6.0)°A 42 &<t A, I v, EFlel=8 106 =2 Jub+] 273

o= 1AIZF EF WFAIAA B-Fol Al v S FAAZTE. 10 20002 3)A3ste] WA 12 A=

9 ZE|F=Ed VPS37C, ALS2CL, ZDHHC20, SNX27, CBR1, CLIC5, EIF4E2, TPO, SRCAP (santa cruz
biotechnology Inc, santa cruz, CA) olth. EFstd AHAE 12 A} 494 s v FA AT, 1 o] F9
Hk-2-& Envision 7]E(DakoCytomation, Carpineteria, CA, USA)ol E3te B IS o] &3to] AT},
nprjuto 2 ZLelo]l=2 3 3'-t]oln| =M A (3,3 -diaminobenzidine; DakoCytomation, Carpinteria, CA, US
ME wx 7, B8 sg]x sntESAH (Harris hematoxylin, Sigma-Aldrich, Inc., St. Louis, MO)&¢o
2 iz g

o,
oo 1z 2

&2 o g A
>
[
h)

A2 BH AR id 2F H3 45
=z 2
22 1D e ER HAxZ 35g A
(Aavs 33D

VPS37¢C HAFetell A foFow wES | FadzAoAE VPS37C7F AaT 2 A Zo A st
7} o 9l A ZA A= GAEANA FAd BdS ERY

ALS2CL AFeFell A foxom wEF | FaxA o= ALS2CLe] HE=AZolA wash=d wha) %
7} oF 2AoME G EAY s B8-S e

ZDHHC20 N/D oz A T A BEAGSA YERGA T A EA 1

o g2 wds el S

SNX27 AGgolA fFoHor BdAT | Az dxAdA E5AHSA GERARE A EA 1
7} o ge 3dS ey s

CBRI1 N/D (BR1Z Az AR 2 S e

ZNRF1 N/D N/D

CLIC5 Aol foldor waF | ANEAdME (LICso]l H=AFEAA Lda=d wa) %
7} F A A E FAEAA S B S LERY

THEM92 N/D N/D

EIF4E2 Aol foHow wEE | AAFA o ME EIF4E20] FmAZoA Bt wa) %
7} oF 22 oM G EANY s B8 S e

M1 N/D N/D

HUGB3 N/D N/D

PO N/D TPO7} A A B8-S ERY

SRCAP N/D 87322 ti¥] SRCAPO] Ao A WS JERY

INF267 N/D N/D

o ® 2014, HMGB3 = SR Sk el Froj gt 740l AR e AL

(http://www.ncbi.nlm.nih.gov/gene/3149), 7ZNF267%= FUAELe =23} o]%(tumor cell proliferation¥}

of
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oo & i e SAR Fis A vlEe vh, FdAle] Se] AAE TH Al Al SlelA, ol
& FAH V1S wx vl @ A4 e Bom, ole] o) & ue] W AFdEE Ao] ohd Fe
WM Zolrh, web ¥ owgel AFA WAE ARE 7Y 3 a5 SR st HelHrtn @
Aol

=g

EH]
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