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1.2 &5

RPMI 1640 4 Gibeo 2 7] F= &, A ME (H
MZEHEY THEMERRAF), Trizol & RNA
# ik F C Gibeo/Brl 4y 7 ), PCR-select c¢DNA
subtraction kit (CLONTECH 4+ 7)), Oligotexm mRNA
AR (QIAGEN AF)), #fK pGEMT (Promega
7 &), RNADetector™ 1 7] & ( Catalog #54-30-02 )
(KPL 22 ], USAD, #H Sequential reagent3. DTT.
i 2 i A B AE pH AR E T4, (IPG strip pH3 ~
10L, 17 em). AmpholytepH3 ~ 10 #j24 Bio-Rad 2 7]
FRbh, R . B SOWN &R . JRE Curea) .
Bk, HEME. Tris. CHAPS. SDS ¥hiEfAM T
BAR MM RaTFREREERRIEE LiFgEE
EHTEAR: RATREN (NaS,0,0. TKLE
BUREPTAL TR A B MilliQ KA.
1.3 mRNA 5 B AL FN G P AR

EY RPMI 1640 & 5% CO, AT %3
FH Ace-2 A Ace-M A HE, 0.125% FRER WAL, 1%
Trizol 18 IR 2 RNA. 3% Oligotex™ i AH 058
mRNA.  FH P R A AE 4 304 1R 4 8 CLONTECH
A A BREFM PT-1117 34T,
1.4 ERERABIREEFERELE

=R BRIREH DNA KBk RS R aiis,
522 pGEM-T B EH, X-gal-IPTG-Amp “FAR L
POEEAF, BENLPLE o7 Tk, F ABI PRISM
377 W F {X DNA Sanger XL 8 4% B I 5 45 0 77,
HeE A7 AR PeR 31 FFIE. HIEHNF
FI7E NCBI £ BlastN F AT [543
1.5 RNA B S24% M RT-PCR 747
151 Klenow EFFANLE L 4R iR H 17 M
SPe BHTIMEA FRA LT AR, B
FR N 8 R B, Ik EEE, TR ANTP B A—
SEE R Biotin-dUTP, FIFANL LB AR1E S AT 45
i, fEAR 95CHEME S min. K DB, DT
fEIN A FRICEM: 10 x Klenow 2 i 1.25 e
dATP. dCTP. dGTP & &4 (3 x 0.4 mmol/L) &
1.2 pl. dTTP (0.2 mmol/L) 1.2 pl. dUTP-Biotin
(0.2 mmol/T) 1.2 ul, Klenow BF (4 U/ul),
0.25 pl; 37CHEH 15 h.
1.5.2 RNA AT ER: HFE AceM 1 Acc2
AFImIR S RNA, WK ER N RNA WA, NCJE
FH MilliQ) 7KI3¥E, SRS 2 mmol/L ] DTT il
EE T, FIL2 pl RNA Bl AR, FURHE,
FrElR R e e, 80°C T4 2 by FIEH 100 mg/L

Salmon Sperm DNA £ FF B B 7% 32 Wi 42°C Tl 2% A2
4 h, EH 250 mg /L IREREH) B BEATR 42C
ZAT 16 ~ 18 h, 1HEE KPL 2 & B M MR A A% 10 I
EHENS TR EEHETREEEN L.

1.5.3 RT-PCR 4r#fr: S 40001 78 ok 2422 b 3K 15
F -~ B B 41— 25 FLF) RT-PCR #EAT %2
AceM 1 Ace2 40 f 5 RNA % B 1 g F ¥8 &,
Oligo dT 1E31 81T ALk, BAIHERSERET]
YPCR I M co A 12 BEE. 1o BETIHH:
(9 F 5" ACTGAGATACCTACAGCGTG 3', (9 R 5’
AGCGGTATCAGCTCACTCAA 37, ¥ 8 & 14 4.
94°C 5 min: 94°C 30 s, 56°C 45 s, 72C 150 s. 30
APEIR, 72°C 5 min, FTHHAS =404 296 bp. I
o1z EEASI N C12F 57 ACGGCAGTTG-
TCAGATGTT 3'» CI2R 5 CTTCTTCTACACTGCGT-
ACACTG 3", ¥ 84&4%: 94°C 5 min; 94C 30 s,
57°C 45 &, 72°C 150 s, 30 MMEH, 72°C 5 min,

1.6 XUMHEkLREERREER
L6.1 [B4H pH 46 5 X ) E ke sk

a AMHETK. AceM 2 Acc? 4B B4R BT
f, BRBRYEALUT S, PBS BEH: (4 x 10 min), #HFL
L, REEAM, BEMA 8 W @iREEAR
ZURFIREUR (8 mol/LIRE - 4% CHAPS - 40 mmol/L
Tris - 65 mmol/L DTT), REWKIT. B,
oSk ORFT B o445 28 R PR, 16 000 o/min 4°C &0
60 min, Bradford EMEEARWRE, 04 LERAE
T -80°C. L300 pg HHLE EEREME150 pl K
Ak (8 mol/L JEE - 4% CHAPS - 65 mmol/L DTT-
ampholyte (pH3 ~10> 5 pl + RERBE> 798K
& b, 1R Bio-rad BRIEFH. BFEFWT: A
ZHAAL 12 h, 500 V1 h, 8000 V4 h, FEEREN
45 000 V/h. FHREESHG, BREBZREG
#10.75 mm 10% 4+ B A& L, FH 19 2R RE & A
10 mA B4 HIK30 min, 35 mABRSE, ZRME
BIA BN S IR A K.

b. YL 50% ZBE-10% 7. B8 & 72 T ik s ]
ERT. B (75 ml 2 BE-17 g BRERHA-1.25 ml
25% LT EE-0.5 ¢ AW, EFE 250 ml>
30 min, MilliQ} 7K E ¥ 3 K, BIK 5 min, 5§
(0.25 g HEEM R, EH 2 250 ml) 20 min, H
25 ¢/L Na,C0,-0.01% BFEZEEZE AR S HEF
BEGEBITRERERNIE, H 5% ABEL, ZEBK
iYL 3 K 4T IRTE.
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1.6.2 EERCEEST: SR ERED Gel
Doe 2000 BEAZ R R A RELES, PDQuest2D 4147
Pt EAR AT S B PTEC RISk R
B 7 AR RR A

1.6.3 EREARMNIAEIRLSH: MARE
B EFEEE, EEYTE AceM EL{YTE Acc2 FRIE
B, s, A JCKERPFRIAERR
WEDFREEAFRA, BT 1.5 ml Eppendorf &
o, JRAE VR O R AR RS A

2 4 R

2.1 ESRFRIEFEFETRERFHRE LR
ASLE B BL Ace-M AIINKF, Ace-2 A IR

FF Ace-2 FIER T, Ace-M ARSI FHHAT T FAT
L. L Ace2 HURBNFIRIE— N ERBEEET
P, mREHEAEPGER o w BT, K5 28
MREFFENEE F 1, Ll Ace-M AR T
I3k 13 6 MR T Ace2 BFEIEHNERE (F2).
34 N EBEERFTENEFS, 2 MHCHERFE,
Hp ¢ ERMEER ] ERERAFHTLTRT
F152 A, O4F GenBank WE (B RS 95 A
AF522026 F1 AF522027 ). BI#HI AL EEF 7
5 GenBank BB FMEFEFFILE, R¥EMHIEIE
F 80%. B B % GenBank (2 % 5 4 H %
AF522024 0 AF322025).

Table 1 Genes highly expressed in Ace2 by mRNA SSH

Clones Genetic homology and/or name GenBank Function
Accession
Cl Cysteine-rich angiogenic-inducer protein BC016952 Angiogenic-inducer
c2 Chromosome 7 clone RP11-52501 AC(O21218 Retinocytoma associated
C3 ACC metastasis-associated G protein AF522027 # Cell signaling
c4 ACC metastasis-associated heavy polypeptide [ AF522026 # Metabolism
C5 Jumping translocation breakpoint BC019277 DNA replication
Co6 Eukaryotic translauion elongation 1o BCO12819 Protein synthesis
C7 Folate receptor BC002947 Metabolism
8 Human acidic ribosomal phosphoprotein PO mRNA AK001313 Protein synthesis
€9 ACC metastasis-associated RNH AF522024 = ACC metastasis-associated
€10 Ribosomal protein L7a (RPL7A) NM_ 000972 Protein synthesis
€11 Homo sapiens ribosomal protein 321 NM_ 001024 Protein synthesis
C12 ACC metastasis-associated suspected protein AF522025 = ACC metastasis-associated
2.3 Arsenite-resistant protein ASR2 AF248055 Unknown
28 Homo sapiens ¢cDNA clone FB7D3 UB351s Unknown EST
2-11 Fetal kidney subtracted cDNA library BI740295 Unknown EST
2-19 Na, K-ATPase beta subunit ( ATPLB) M25160 Metabolism
249 KIAAQOST mRNA D42039 Unknown
251 Similar to LOC168246 BC027989 Unknown
261 Chaperonin containing TCPL, subunit 5 BC035499 Chaperonin
297 Voltage-dependent anion channel 3 (VDAC3) NM_ 005662 Transmembrane signaling
2-108 Lipopolysaccharide specific response-67 protein AF147724 Cell signaling
2-119 Sorting nexin 7 ( SNX7), Transcript variant 2 NM_ 152238 Unknown
2-126 Nucleaphosmin { nucleolar phosphaprotein B23 ) BC021983 Transportation, Gene regulation
2-131 Ferritin, Heavy polypeptide 1 BC0159%46 Transportation
2-134 AGENCOURT_ 7790792 NIH_ MGC_ 72 BQ430975 Unknown EST
2-139 Olfactomedin related ER localized protein NM_ 014279 Cell signaling
2-145 Heat shock 90 kn protein 1 NM_ 007335 Protection
2-148 HSUB3515 Homo sapiens ¢cDNA clone FB7D3 UB3515 Unknown EST

The symbol # represents the novel sequence and the # represents mutated sequences submitted by our laboratory.
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Table 2 Genes highly expressed in AccM by mRNA SSH

GenBank
Clones Genetic homology and/or name Function
Accession
m-11 Ribosomal protein 135 (RPL35) NM_ 007209 Protein synthesis
m-24 Hypothetical protein FLJ22611 NM_ 032226 Chaperones/ Intracellular
Arginine methyltransferase-interacting protein Trafficking/ete
m-27 Haplotype L3b mitochondrion AF381991 Metabolism
(NADH dehydrogenase subunit 4 )
m-4 Similar to activated leucocyte cell adhesion molecule BC029639 Adhesion molecular
m-12 XAGE-1b gene for cancer-associated protein AJ400997 Sarcoma metastasis-associated
m-28 Small GTPase raclb AJ132694 Protein synthesis

2.2 RNA B A28 51 RT-PCR M 4 R

2.2.1 RNA BEAARATE8HE. R4 L LT FAIEE
Mgt B, 53k 5 = 5 REIFFIL G3PDH
PR RNA BEAAT TR ERBIGIE, HRE

associated G protein, Homo sapiens ribosomal protein
S21 % EEEFRENERD. 76 MEEE
AceM #HRE TR FE, 26 MTE Ace2 PEHEIE (F
3AE LD, Ad, 2 MERELEERWAE?2 G

FHYE. RNA BEARAZWIEERE sSH S REA— DL
B, AR HOEMHES R ACC metastasis-

Table 3 Validation of expression level of gene fragments obtained by SSH

Clane

Gene name

Expression Expression
level in Acc2 level in AccM

Cl
2
3
C4
Cs
6
C7
8
co
€10
€11
€12
25
28
2-11
2-19
249
251
2-61
297

Cysteine-rich angiogenic-inducer protein
Chromosome 7 clone P11-52501
ACC etastasis-associated G protein
ACC metastasis-associated heavy polypeptide [
Jumping translocation hreakpoint
Eukaryotic translation elongationla
Folate receptor
Human acidic ribosomal phosphoprotein PO mRNA
ACC metastasis-associated RNH
Ribosomal protein L7a (RPL7AD
Homo sapiens ribosomal protein 321
ACC metastasis-associated suspected protein
Arsenite-resistant protein ASR2
Homo sapiens ¢DNA clone FB7D3
Fetal kidney subtracted ¢cDNA library
Na, K-ATPase beta subunit ( ATPIR)
KIAAOO8L mRNA
Similar to LOC168246
Chaperonin containing TCPL, submit 5

Voltage-dependent anion channel 3 ( VDAC3)

+ o+ +
+ o+ + o+
+ o+ + o+
+ +/ -
+ o+ +
+/ - -
+ 4+ + o+
+ +/ -
+ o+ o+ +/ -
+ o+ +
+ o+ + o+
+ +/ =
+ o+ +
+ o+ -
+ + +/ =
+ o+ +
+ 4+ + +/ =
+ -
+ o+ -
+ o+ + o+
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Continued
Clone Gene name Expression Expression
level in Acc2 level in AccM
2-108 Lipopolysaccharide specific response67 protein + + +/ =
2-119 Sorting nexin 7 (SNX7), Transcript variant 2 + o+t +
2-126 Nucleophosmin ( nucleolar phosphoprotein B23) + + +
2-131 Ferritin, Heavy polypeptidel + o+t + o+
2-134 AGENCOURT_ 7790792 NIH_ MGC_ 72 +/ = +/ =
2-139 Olfactomedin related ER localized protein + + +/ =
2-145 Heat shock 90 ku protein 1 + -
2148 HSU83515 Homo sapiens ¢DNA clone FB7 D3 - -
M-11 Ribosomal protein 135 (RPL35) + + o+ o+
M-24 Hypothetical protein Arginine methyltransferase-interacting protein +/ = + +
M-27 Haplotype L3b mitochondrion = + + +
(NADH dehydrogenase subunitd )
M-4 Similar to activated leucocyte cell adhesion molecule +/ - +
M-12 XAGE-1b gene for cancer-associated protein +/ = + + +
M-28 Small GTPase raclb +/ - + o+
“— " undetectable; “ +/ - ”: barely detectable; “ + ”: low expression; “ + + ”: moderate expression; “ + + +”: high

5 3 ;
+ + + + : very high expression.

. i
EXpression:

AccM Acc2 AccM . Acc2

Fig.1 Represenative results of RNA dot blot
2 pg RNA was loaded onto each dot of NC membrane, 3SH cloned ¢cDNA
fragment was synthesized with Biotin — labelled dNTP and used as probe.
(a) M12:  (h) 2-119: (o) M4: (d) M11: C(e) G3PDH;
(f) 2-130.

2.2.2 RT-PCR §if: XE{REBAMAETH CO
MC1R2 ZRFEF PCR 417, GREAREHAES
W4, [FEFLL G3PDH fF &R, B €9 Al
C12 BFHTE AceM MMM FAHEL T Acc? M ELFE
B, REEEZEFHEESH, 1 AceM F Acc2 4
B2 MEEFEEMELS FLLE (B2

Fig.2 The RT-PCR results of C9, C12 and G3PDH
(a) G3PDH: (b) C12; () 9. F: Acc2; 2: AccM.

2.3 XA HK

AccM. Ace2 HFL 45 F 4 % O E &4 5N
KA, KGR T A RS, EENTNSR.
BEA RS TELEL, FIARLESNITT pH 4
~8.30 ~60 kun WEEARKE ST %,
pDQuest (Bio-rad) HAFH7 B 245 2 AceM K
WP E AR AECN (978 £38) P, Ace2 B
SR AR AR (996 £27) A, RRARAEE
SRR EMWZET IEF FM2A (2.85 £0.48) mm,
TE SDS-PAGE 5 A 3 (2.69 +0.37) mm. HP
AceM FH 355 M5 Ace2 BEH A RWITE, Acc2
FAHEL AceM A 222 AR (B 3), GEELEH
SERBENEERMEA (B4 H—PHERIE
S g
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(a) ——» [EF pH 3-10

(b) ——

Fig.3 Two dimensional electrophoretic map of human adenoma cystic carcinoma of high metastatic cell AccM
and low metastatic cell Acc2 proteome
(a) AccM; (b) Acc2.

AccM Acc2

Acel

AccM Acc2

AccM Acc

Fig.4 Parts of differential protein spots obtained by comparing 2-DE maps of AccM and Acc2 proteome

“A” stands for differential protein spots existing in one 2-DE map but not in the another 2-DE map.

TR 54T

JiiE 57 7  H PE Biosystem Voyager System
6192 ST, F&MER. EEFENe, 57
FIEEE 1 4 20 kv, fOEHEE2 4 18.85 kV,
JRMTEE R 3 nss B FHEIRIREL 100 ns, ETEE
4x10 7 Torr, FUE{FS AT EM S50 k. FHH
B RE GBS B 3 A FUEE RN AR IE R
TR, FRGAAETE acE . BTIEI8 10 BN

2.4

Big R ok s R, B Expasy € http://www.
Expasy. org? [ Peptident BUHF#AT &), E 54T
AR 5 S0 B A AR A B R B = R 900 ~
4000, T pl FIAETHEDY 20.5pH, T M, 1R
EWEA £20% ., WARIFIEFENE, FEREAHEH
IREEH A (carbamidomethyl cysteine >, #1k
HAREFESERLRE—(F L, FRAF4M
Els.
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Table 4 Differential protein spots identified prelimiarily by peptide mass fingerprinting in AccM and Acc2

proteomics 2-DE maps

Spot SWISS-PROT Peptides Intensity Protein name ( GenBank No. )

1D 1D matched matched/ %

M1 28862 4/15 15% AST Cstratifin, checkpoint, regulator of cell cycle)
M2 27498377 4/10 19% Similar to hypothetical protein

M3 19072647 5/15 40% TPMsk1 tropomyosin isoforms

M4 15823666 4/15 46% AIS2CRI9 a putative GTPase regulator

M5 12060826 4/15 26% Serologicallly defined breast cancer antigen NY-BR-20
M6 2149582 4/15 18% Symplekin (tight junction plagque component)
M7 17933774 5/15 43% MY0876G0S protein

Q1 10441336 5/15 37% TPM4-ALK fusion oncoprotein type 2

Q2 30148246 4/15 30% Similar to RIKEN ¢DNA 9030227G01 gene

9% 20988646 4,13 32% B7 protein

“M” represents protein only can be seen in AceM, “Q” represents protein higher expressed in Acc2 cell lines than Acchl.

50 -
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i
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‘149§ 2508
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miz
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50 - |
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Fig. 5 Peptide mass figure-printing of protein spot Q1 in Acc2 proteomic 2-DE map and of protein spot M2
in AccM proteomic 2-DE map
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3 it w

R ERELEEEERARE Ace-M ZHMN
AR B B Ace-2 4P ESTI R, &2 LLECWI UM
EEBAXERFE A RAE S A RER SR
FHRAAEBSXHTAMEERE mRNA REBERE
BESNLE, REEMEERE I —FREMES
RTSEERATEHEXOERMESR, THEA
W 0B M R A R T e 8 RO AL

FEWEERFY, BT HREPERTEN
EW A, A RACE, RS 4
M S AR AR EZ TE R BB, 25
REEEAMARASHERBMAX. SHREHE
F (M4, Similar to activated leucocyte cell adhesion
molecule} FIEFYZ 5 A AN, EEBER
BEFEME P EERIE. Cubl 25 cdos. c-mye
S T f e [ B [ R o6 4 B AR oA R0 L B A Al
SHATIAED. Lester T B A2 B16 I
BORFEARP RN, ZAMEEFERENEO%E
% (Pertussis toxin, PTX) HURH Gi2 (G EF—
. HPIX &5, ATE Gi2 K& ADP MR
i, HERREABRNERE S, MIREE Bl6
MELNAFRIL Gi2, PTX AbFE A 27 41 B ) JR
HRE BEEX TREREREFIEEN. 2R
FEEWERBRHERIRISTE Jacqueline B8 =
SRR P RER TS, B AR
& H Chuman acidie ribosomol phosphoprotein ). %
MEREREAUAMUEAXESZER. HERZE
RFREEW AR EDPRENER LS MHESE
MR REEA L.

EREMNEREAFIH, 72 ~FFE
GenBank 38, FIHEMHIET 80%. EXBF5
35 i 2 i A R R T [RIYR R B i A R AR
FKEH (ACC metastasis-associated RNH, BEFH5H
AF522024) F B F B M X EH (ACC
metastasis-associated suspected protein, E FE 5 A
AF5220250"7,  HETIRATIEAE RS IX S5 50 [ 9 45 #N
HEEEHE — R ABFA, AR ISR R 7R 2 Al
Fe R AR X

HATFIHX R ik ARSI BN ERER R
T, Symplekin & 45540 B AL TRAR G ) B 9
BEROAARRT™. ALS2CRI19 & H7ES AL KA i ch
WHEFRIE BREMNEAMEE L5 Ran GEF A
Rho GEF [FASMEER R, X—REEHH

5 RCC1. RIN1 & B M ERFRE, 7IERE
EFEEAFRSH. EiEM (8> Ran 3% GTPases 18
TR TR, RULERE A (Tropomyosin,
™D RifEREENIENEER S AR, &
RS EOFEAAG. HREE TR L4
hP I EE S, A REMEAL R — B R
FE™, AR, T™M £ PERE,
EEFEEApE AN FE, SEREREERA
B AT RSzl Bl — 2t

THRBMERFEEAR T, BT EAH5ME
BA . AR ARMEEA THRA MR, 2
HeipEd T ZEEFHEIES ST, BT 5T1F
T 20 MBI B 3 B T R B AR PR B
W RAMN SORMERE RN, £z, B
FEEEMIMEERL AN P FELEHBRTRE
A, M iEE R AAIE M B T RiE i
BRI wHTEMERERERETRES, AxTe
B B7 4> FERIEE Bl AT DL RRIEETE R R A Y
AR, B7-1 L I F R K1735-M2 BAER
HAp A, B EREBI6. T OB EL4. BERA
B PR1S. FLISUE MAR9L A ia M, 45EEIN
FEHETETHED.

MARBERAR SR RE, AT
KB F FRIE G T B £ RNA Bl B AP
k., HERAUEEE, FE BT mRNA fEB R
RIEAFEUHREFHDMES. HhTEMER
FIEM, mRNA K7 LRI S RE E
JAKE LAtk WHEEARANBE SR AKE,
mRNA () Z R REXHM E R HEE AT 7. WK
THFBZEMMRGENRE, EEAKT LRERS
HEDREEES 10 ng CREREE. Fix, H
ARFERNFEG ST BRGH R L AME. R
A, HF mRNA ACE B K Z 5l 577
sz H, B3 THRe - Lk E. REH
EEAMERIER. BAVHINE R AR RS T
XAGE-1. FH BRI E F. Cyol HE2MHERE
F, e m Bk S TR B fER B KE B, 3K
137 5@ A BRESR XY EB Swatifin, 405
EEERR AR E B Symplekin, LR 5408 59 R
SMAEAIALR AT S M BT A+ 1. BB A A RSk
RO TEN R EREER AN EREMEND
e RFILENAZN, AR SRR IEEEL
SPFHLE DL MR s A R T R T EE N
il 7 L
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Comparison of mRNA and Protein Expression Profiles
Between Adenoid Cystic Carcinoma High and Low Metastatic Cell Lines
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Abstract The molecular genesis of a tumor is a multi-step and complex process in which many factors are involved
such as oncogenes, tumor suppressor genes and MHC- I etc. Metastasis is the essential character causing mortality
from such tumors and little is currently known about mechanisms underlying cancer metastasis. As a step toward
understanding the complex differences between high metastatic and low metastatic cells, metastasis-associated gene
expression patterns and proteomes were separated and identified by suppression subtraction hybridization and
comparative proteomics analysis between high metastatic cell AccM and low metastatic cell Aec2. Although
extensive similarity was noted between the expression profiles of the two ecell lines, twenty-eight genes highly
expressed were obtained in tester, low metastatic cells, compared with their low expression in driver, high
metastatic cells while six genes in reverse hybridization. These function of genes are related to cell proliferation .
differentiation or cell metabolism while several novel EST sequences which function are unknown. Two novel genes
were ACC metastasis-associated RNH ACC metastasis-associated suspected protein. Meanwhile, ten proteins were
randomly selected which are expressed different qualitatively or quantitatively and identified by mass fingerprinting
(MALDI-TOF-MS). These proteins are stratifin, symplekin, B7, TPMskl tropomyosin iseforms. serologically
defined breast cancer antigen NY-BR-20 etc. Intriguingly, most identified candidate proteins have been shown to be
somehow associated with distinet aspects of tumor metastasis such as cell communication protein, motility, adhesion.
invasion and tumor immunity associated protein, ete. These results suggest that attaining the ability to metastasize is
related to the changed expression of these genes or protein. These data provide insight into the extent of expression
differences underlying metastasis-related genes that may prove useful as diagnostic or prognostic markers.

Key words adenoid eystic carcinoma ( Acc), suppression subtractive hybridization (SSH ), two dimensional
electrophoresis. cancer metastasis, MALDI-TOF-MS
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