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Summary

Proteome of the human oral cultured cells is important to characterize the cells as well as
transcriptome. We investigated proteomics of the human salivary intercalated duct (HSG)
cells.  Proteins extracted from HSG cells were separated on two-dimensional gel
electrophoresis (2-DE), and over one thousand protein spots in 2-DE were visualized by
silver staining. The proteins of 575 spots from the gel were digested by trypsin in gel, and
the resultant peptides were analyzed by MALDI-TOF mass spectrometry. Two hundred
and thirty seven proteins were identified with the search of peptide mass database. These
proteins belong to 13 functional groups with a category of protein destination-associated
proteins, which contains molecular chaperone and proteasome in the first place. The large
accumulation of proteins involved in the categories of cell structure, metabolism and
energy production indicates that HSG cells have a high ability in survival and proliferation.
Post-transcriptional modifications such as the blockage of N-terminal amino acid and
phosphorylations were further analyzed. A HSG proteome database that consists of the

2-DE map images and the respective spots data was constructed on the home page of web.



This review aims to summarize the proteomics approach and the analytical methods of

post-transcriptional modifications for human oral cultured cells
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(043399) Uncharacterized protein C190rf10 (Q969H8)D 4 fE¥H TH » 7=,



HSG Miflua Z DEAIND X NV EPLREEZHELT-DIZ, £7 isoform O ¥
A TN NTHRI, PR TIEZ < O isoform NHIHAILTWD T, fEWEROEESE
WZOWTHHARTHT, Enolase 1213, a. B MOy @ 3FED isoform 23 5 4L T
B3, vy isoform X, FREAHRFEAY 72 isoform THDH Z ERF BTV 5D 2P, HSG
MIETIE, alyDXATREICHRILTEBY, HAMO X4 713, BIEE TIZ
R H X 472 > o 7=, Glyceraldehyde 3-phosphate dehydrogenase ~C I AT g %Y |
Phosphoglycerate mutase CIlE i, L-Lactate dehydrogenase C & /Lo > AH)EH 2 7
PO BOIM)BH & 0 3RS FEBLL Tz, R D % 7 B 2 BT L TRV,
BAED & Z AHARNEFE ThH > 72 DX, Fructose-bisphoshate aldolase D A HI 7217
Thotz, TOLK I HSG MiliE, HRMiaDO~ =T —DFRIANR VR ZHET
DM DOFE & —F LTz ¥, £ 72 5-Azacytidine MLFL% O IR & L T4
A O RE A 7R3 HSG-AZA3 M2 HAL T\ % 0, 4 51k, HSG-AZA3 g
EDFBLY o8y B OB A LLRTCAT - 7223 2 O R HSG Ml ix 1 0 A%l i 1o
2 < FEHBLL TV DD isoform RIR S FEH L TW OB RFEH TH - 727,

HSG A > TH 5 DT, B~ —H— ORIV OV TN THIZ, B
WEBWTHEI&ENE KT 52 &N H 6 TWw5b, Folate receptor alpha V<
Peroxiredoxin-1 3 [FIE S 4L, € OB EILTFFEE Th > 72, Stathmin *VIX tubulin
e L THUNE TR OB 21T > TWL X R BETh L, it b b AERY
ERETREICEIASATHD ZERRB S ¥, HSG fEICE W T,
Stathmin 2% HSG-AZA3 fild LV L < BIL TWDH Z RS, £72 Tumor
protein D54 MFRIE SN2, BEE L OMEIIARH TH D, —J . Nucleoside
diphosphate kinase A & BiZ, ATP ZHWTX 7 LA R3 U VA AR T DEEHE T
LN, WEBMHIEEFELTHHON, mWEBME L R OB TII R &

DL TWnWD ¥, WF L, B EZWREE &%/ R L7, 7 Nucleoside



diphosphate kinase A 1Z HSG-AZA3 il |2 ki L T HSG fifld T < B L Tz 17,

WIZ B D~ — 5 —2 X EDORBNZ DWW TR TR, 14-3-3 XX T
BiX. THEOZ NI EPRHY ( ZHRERELZFF>TWD P, 2D 95 b ok, G2M
BATH @ p53-regulated inhibitor & L THH LA TVWD ) o 1X, EEMEDO~—D
— B UNIETHEHY, FI7F A MIEZEISELET S 14-3-3 0 1L HSG #f
fa CEE S 4L HSG-AZA3 #ifld XV &R < FHL L 72 ', F 72 Folate receptor alpha’
FRMEICRERICE NG Z ENMONTWD, ERMREZRES T 552 37
BELT, FI9FvrOREDDH D, 4 EIOMN TliL, Keratin, type 1I cytoskeletal
6A(CK6A), Keratin, type II cytoskeletal 7(CK7)., Keratin, type II cytoskeletal 8(CKS8).
Keratin, type I cytoskeletal 17(CK17)3 L OF Keratin, type I cytoskeletal 18(CK18)?® 5 f&
HNRFEES N, 2D OREEIT, CK6A ZFRW\WTE o7z, 7T F 0%, type 1
Etypel DX X TERTAT L A~—%FKT 57, ZOXAf~v—DHAEEDY
WEINTWDLHEORHY , O & L TIE CK8 & CKI8 35 L U CK6A & CK17 T
HDH®, INODFrTFUDRBANRL —TEE ERICBT AT F AR
DI L X ELTWT CK6A & CK19 DA T —H L 7= 1740,

B, B X7 BEOMIBHN O RTE% Swiss-Prot O F — & ~X— X )i
FLOTH, HFEX NI EOBEERIALNIZRDIZON, 1 DD /37 HIR
MREREH 2 WITMaN e EICBIT T2 Enmbind Lotk T&E R, £
DD HEMR BTN ETH LR, ZOFETEDL I 2 IV ERGLNATZD
MEBLET DIZDITHIT L ThT, BEEOMBN/NREIZE > THRENLHE ST
WD HDIZHONTIE, BEELEBDND 1HEEDOHZFHE L, TOfMRIT, Mg
Nhobb%< 141 (60%) Z2HO T, WIZI Fary RIToOX 78
T34 FEHE (14%), DX AN IET2SEE (11%), DWW T/hak (G 0%E

*h
HLEde) ZUNIENI3FHEE (%) Thol-, BRBISFHEOZ R BEIZEW



TELMBREOMGICHET L ENRBMSNTEY 0 ZHIEEED 15% %2 5D
T, ZHUCH LT, My X7 BIE 9 fiE (4%) . Mfask (s o8z
Brate) ¥ o7 B3 (1%) Thotz, i L= 7 EDRE ik
T, X X OREALIZ 0 ThnWk 9 Thotze, /o, ¥ NI E
Macrophage migration inhibitory factor, Serotransferrin % JX O} Uncharacterized protein
Cl190rfl0 DNELNT=DHT, TIT7—BR EOMWERY X7 E3HELR o T,
Mo T, WWH NI E ORI, BRENORMET 2 EBBELRD,
WO ZWITTEKKE D HERA 6 F & 100kDa LL LD & X7
10kDa L RO X VR I TE R W=, &S DO X X7 B O RIEIZIEH O
FENGLELRD, MO TEZVNIJETE, RV T 7 IUAT I RTiEeTHnm
—2AEHAWDHFE?, KO TETIE, 7~ b7 7 0 —ICX 08PN HWLR
TWb, FEZRBICHEETLIZ UV NIERDDL L, MEIZLNFELRWS VXY
BRRATLEI Z NS D, ZHIF2REEOEREZE 2, 1 -2121F., Actin 72 £ D
FEFIZHNAR Y "R LHEZDOELITHLIFHNAR Yy FRREINTLES Z&T
D, 220121F, ZRICESIKEI TWKEICEL X UV EHORENIRE>TWVWD T
OIES R EITMIETERY, BRYOERICKIST 5720121F, mfsez L
L2 ENRMETHY, pl DFFHABPIENIPG ZH WD Z ERF LDV A X K& LT
5L THD, 2O0DDOBERICKIST HICIE., BB AITOEET 2 LER H
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2. X X7 E O FNFRIZAE A D AT
B FIE®RZ T TR, REAVLIZ X X BRI EMICITEONT, BEEX v
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FERRTHY . £72 MS/IMS 2179 Z LI K VEMMEDORETE 5L 01Tk -
T&le, TORDRETIX, Z /N7 BEDAF AR Y b ORI RST 49
TN TETWD, Lo L bREgmE L, IR ntEA T n, HEH
NTFROA A AT L . EEMEICHITTE 5 X213 > TWARVONH

KTh s,

2.1 NEMEDOT 2 7 H &

2RI EDON KT, BELE OBRBRPEE TRWEANZ W, BIE fF
FOHLTTEEDZENEL EMICIT D> TORNWE XTI BN, B 21T,
Swiss-Prot D7 —# N—2 ZBNTH, % <Id Met 225 LG 7207 FH A
PERPTATREME T N RN T B F ML L TV D ERBR L TWA LT TH S, Lo L2
5, T/ BENNTY N EORBERFHTHY, HERMALTHSH, ZON
K DOEHRIL, In-gel digestion L72XTF ROMEH T, ¥ "7 EORE L HITH
bNDHZ DD D,
HSG Ml 7 a7 4 I 7 A% 7o T — X %2IKIC LT, NKIimDT — X ITOWTHE
FrLCHaie, TOME, S9MBO X LRI ET6l DN KEETe~XTF K13
MEniz, 2095 46 fHIZ N KGN 7 EF A L Z 4, D O 12 O N K E A
INTWRhole, TEFIMMENRIGD 5 B, 27 @IL7 & F/v-Ala, 13 8IL7 &F
JL-Ser. 2 fEIZT ®F /-Met & T &EF/L-Asp. 7 &F /L-Thr & 7 & F/L-Val 2’ 1 f#
TOTholz, FFEMNKIED S H 2 fHI% Pro. 1 i Val T, 7%V @ 12 fHIE Met
M N K7 2 /B THo7z, §CTIZ, Swiss-Prot I[ZFE#i SN TERMN —H LI-¥ v
RIBIE, 2O HA3FEHETHoT, £, HHbL LIV, EBRCHERTE X v
NRIZBIXI0FEEThoT- (F2), v ALk & B o TRER 2T b D28 8 FUH

DR INTEBIZBWTERYD H307-, Annexin A3, Glutathione S-transferase MU3.



Keratin type II cytoskeletal 6A., Keratin, type II cytoskeletal 7, Lactoylglutathione lyase
B X U Triosephosphate isomerase Tl&, ZNENDT I /R T EF LI NTT
gl LT Sz, £72 Fascin 13, PRI N7T7 BF/-Thr TiE72 < Met 28 N
Kim7 X /M TH o7, £72. Glucose-6-phosphate 1-dehydrogenase (Z-DW\Tld, 2
FEONKGmERELNTZ, IERMOLNTNWD T BT b-Ala &, 4B EH X7z Met
Thd (2),

B IR R VRS B & L C U, Peptidylprolyl cis-trance isomerase A |3 %5 & D72 5 2 Ff
HOARy FRTONTND, 205 LEEFEBLDEKWAR Y D HSGOOI 1L, N R
ST B Fv-Val TH D DITH LT, FESAOFEmWAR Y b D HSG002 TiE, N K
Wik 7wy 7 SRTELY Val Th-o7o, N RKin DA & FEE 8 1423 [F 12 B A7 1E

THZENL, ZOEMNMOENPOKEEEIZEEG L TVt LitZwn,

22 U Uk

HIENICB T D IERDOGIET 2D LY VT RiEIL, X 237 RO Tyr, Ser B
FOThr © Y Vg, WY VBLIC KDL ZANRKEN, EoT, XU /NITHD
U UBRBIZOWTIE, FEFICEZ L OMEFEORKOMR TH D, U BRI IC
*LUTIE, RN BHERZ WD FEMTOITWEER, FrIZ U V1L Ser B LD
Thr (2% 2R RAOFEEZHE 2 ORRETH o 7=, FKITIZ/ > T, MS/MS & D&
ERENR T X, MEBLOREO FEMNEEL CEXTH
Y . “Phosphoproteomics” (U Vb7 v 74 I 27 RX) &L TEL DY VEE{LH X
JBORIEMTOATE TS 750, = 2 Cid, ISR FEE ZORIEIZOWD

TR E S,

23 VUL E 7B FE



TNETICY Uk X7 EOREIIEI Y B bTURE VD FIEDS —
Th oz, WNTHY VB Tyr fUikiE, WHEZRH Y I<HEHSh T, Zh
WZxt LTH U fefb Ser/Thr FuiRiZILHMEICZ LS fx DU b2 )7 EIC
T HPETRNVEFIATERVWE WIS RER DTz, /o, VZRAZ Y - Ty
FLZZEE R EFMOFVERK L CEDARy &Y T GAICHEERGA
W&, £ZT, VUBRIEZ N7 EORBIZIE, RAT7 72 —BICLDBY R
LZATV D KA T 7 =B E4T - o3l B LT b VWikkh 2 “ R BRIkE T
B LT, ARy bOMBEOZEALN D U VL X X7 EORE 21T 5 FIERITD
NTWe, Ll b, WY CBIEROSRERIThbR RN & & ZRIEER
KB EOAR Y OB RETHL Z b KW FIETIE 20 o 7o, il
LW vk o N7 B2 RAT 5 HIENRLE S, Pro-Q Diamond
Phosphoprotein Gel Stain (Molecular Probes) & V9 %A1 TH ¥ | 580nm DL TY >
it Tyr O #7253 U VFE{L Ser/Thr ZFF> ¥ X7 HEORHNAIRETH D 2, Y
AT, BRER R B 08, [EE, YT L CHREFO TR TZIFEH L 20,

IR RKROFEIL, FOBERECBB R EX U N B AgERZ & TH H,
a b

pl
40 5.0 4.0 50 6.0

5. HSG MgV ik 75

&V/\"ﬁ’ﬁ@irﬁﬂj 50 . =

— & ot B IX Immobilone Drystrip,
pH3-10, 7cm (GE ~/V A 7 T XA 44
AT R) EHWT T2, koG
HIZiE, 10-20% 7 7 x> k7 Vi
EDIX9em DRV 77 VLT I KT
EEEER) AV CERK o
HaEiTol, [A—F/IZ a) Pro-Q 20 . “ « ®
Diamond phosphoprotein gel stain
(Molecular Probes)% > TYefh % 1T
- 72 . b) CBB R-250 (Sigma)% H \» 15 - . -
THt LT,

.l

37 -
' W

25

Molecular Weight (kDa)

512 HSG fifad U U Egfb & /X7 D Yeta LT IR ICEXIKEI D /N X — 2 %



Y, L LTEDS NV E I HIZCBB TH U RV BERGE LISV ER LI, 20
FIORCARy hOKIENEL T, LrbREzERNGOLTILLARETHY, BHOD
ZUNTERIFZFZIERIZEIYV T ZENTEDL, EEL, FURTIEENLZWAR
v FOLEICIE, MPEOLFRRICAKT T2 LB H o7,
FEEICZ o INTZ N TEDB, VeSS T DI NE I DT D 20
(ZAR v FDOFEZ MALDI-TOF MS Z W TiT-o7, 6IZRLIZE D7y o
JENRES N, REINTHZ /X7 ED% <X, Nucleophosmin @ X 5 IZBEIZ
VUL SND Z ENDho TWD X 7 E T - 7-723, Myosin light polypeptide
6 . Peroxiredoxin 3, Keratin, type I Cytoskeletal 17 ¥ X U8 NADH-ubiquinone

oxidoreductase 30 kDa subunit CIZHHRIZY VL Z2Z T D Z ENBO BT,

pl
4.0 5.0 6.0
- HSP90a
HSPOOB 7 ? .
75 p HSPO0B HSP90
» Tubulin B-4 '
50 (Y -
- O, !
- Keratin 8
© Keratin1 7> _ Protein disulfide isomerase A6
Q " Septin 2
= i~ 37 Nuc]eophosmin? +—~hnRNPC1/C2 o otul
Bl 6. HSG #ika T[EE - ? - ,
- NP < e h Nucleophosmin
Shc) vRieZ 8 o PR
Vi E o ” » WX 60S acidic ribosomal protein PO
= ? -, Elongation factor 1-delta
— & & B IX Immobilone g RN & o
Drystrip, pH3-10, 7cm (GE ~~ B o > s _-NADH-ubiquinone
NAG TN AY A = R) % Proteasome subunit o3 omdoreduc_tase 3_Ok
FHWCTiT-7, “ Tt HIC S 4 Peroxiredoxin 3

S5 . “~TCIP
13.10-20% 7 7= v 20 -
BED 9x9 cm DR Y T 7V P ,? pa
NT IR (bR ;
fn) W TEKKE 21T -
7oo ARy FOYEIE, Pro-Q /’r
Diamond phosphoprotein gel - . Myosin light polypeptide 6
stain & H W\ 7o, ffHT 217> 72 15 hd
ARy NERHITRL, FE
SN bLoliEy NI E
A mENL T

7



24 U UACERAL DR E

ZUNIEDOY CBLICBWTEHEZ AL, VB4 7L kAT
LEMLOERTH D, S HITHBRIZZEORRIL, U B b)) v EbIC BT 5 R
Wi COMBIERNEEND, T 2T, FICHEMRE AW &L O FIERIZOW
Tk~ 5%,

U UL DN EIEHORE TH 273, #H O MALDI-TOF MS % f W\ 7= fif #ir Tl
RNETH D, LI EHEINTWD O, EMELERBfMED 7 4 (IMAC) %
MWD HETHD, ZOHEX, VBT F RHL0T ) vk y R E
77 KL RAERERE . LC-MS/MS IZX 0 X7 F ROEFI ST 21T, # o3 y
BEVUVBILEREEZRIET 50 THD ¥ IMAC oD v IcH U vk Tyr #i
BEHWTHRET 2 5ELH 50, ZOLH R FIET, Mo VB 78
DB, Tobb U Vb7 a7 4 I 7 AR TonT\W5, il IMAC % M
WTWD E B DEMY Yy F2AHRINLTWSD, ZhubZHWUX, U @b
YR EORESEEICTE L LT EEDbRD Y,

U UBALDOMZEIZB N T, S HICEEROIZT, VbMWY S BrEn &
WEZETWL )N TH D, MO E L Tl O Y Ulefbn &0 X5 I2iE
LOMEMDZEIFT T T IVREBICBWTEERBETH L ¥, £ O HikITk
SO EBbN 0N, BERNMEOHMHEEESITOMEE THDL, HEDEWH
HIZERESWRICRENRETHD Z b, BERMAEKEZHA VD Z LT EHEI D
RAELNTEZ, 22T, Mann H D7 NV —2 X5 HE VEafnd 5, Kk
ZERNMKTHD "C 257 ¥ = (Arg-"C6) ZH W5, BEDOT VI =

(Arg-"2C6) 13k F % 6 [HEF O/, PC EERNARZ FF> Arg-"C6 1Ll O T /L%
=VEVERBOGETREVW, ZOER6DEZEESHFICEVBETIOTH D,

MM Z 2 SOEEHL, 72 b b IEH 72 Areg-2C6 % S CE % L= O & | Are-C6



et CHilazZ B LT, YU NXJHEPO Arg Z2EHBRIETEL, 20
Arg-C6 THEE LMD %, FGF2 THIE T 5, Z O% MW E QM2 RE L.
HZURTE 11 TRASE D, i) vk Tyr iz <) Vb v 87 &
ARERE, NIRRT T R A {bT 5, ZiEd LC-MS/MS T3 %
DTHDH, b L FGR2 fIIIHIC LV, UV r@mfbanniX, foncl v gb7F R
D[Arg-"C6]/ [Arg-"C6lIT 1 LV REL DT TTHD GaXLTIH 13 LV REND
DELTWVWD), —J7, WFICED U Uik RgniE, Vg ~7F Fo
[Arg-"C6]/ [Arg-"C6]I1Z 1 TEALLWET TH D, Mo T, HEO6DERLE—7
DERBE L, TOLENTF FOFREZITI ZLICLVF U R"ITEDO) k%
fEMTC& 5, EHICHE O, A% OMRBEZMBITT 5 LI2kV 4TIy
RY VB DX Yy NI =7 BT TELELTWVDE Y, ZOFEEFMIETDY 7 B
U T N Tl ORI AEDEEICH AT A Z S IXBITE TITEE L WV AS,
SHBBERETLEERDbND,

DX DI, BN LE RN & M AGA A THE BOTE TR 2 FikIT E
R TIXRWR, e RISHNRZEZ D, B PERAM AR Z AW D 2 ZE D3 720
W, BEOBBERSLCERECTITZDZEBNFATH D, HBERMINEZR S HFEE N
BESTOMIEF &b o ERMMPBEANT R, LW HIERIHE CTE 50T

Wi EWIRFL TS,

3, F— B = 2 DR
TaT A= AMEFTRICT — A N2 DR BEEDR H D O, wEORTIE,
WRILBLIKB O~y 7 LD, EOMBEIZHHOX VX7 ERLE L THND DO E R

FTZENHNERTZDTHDL, OO, HEE LT FA NBIRET LHANLETH



o ZOFREOT —H RX— A EHET H12IL HTLM X TER T 5 O3 i b i C
., MOMIEEICEGICHRT LI ENARTH D, F 72 KEOT RO B G AT
VT MCT = RXR=2TEL Y7 F BB LTWVWLDT, Y7 ETTF—Z_—
2T HELH DL, FEOLORBRTIL, 100 LLEOARy MIhhd Lz Tho
— 2 DB ERZ TBLDIEFARFAETHY, TORTHLT —FZX—2{LITEET
b, Flo, FURIBEOT—FXR—R T EALEATHINTEY, “RITERIK
O~y T EOT—FRXR—2ALEHTILERD D, BT, ¥ I BEHITEDY
T, BT A ENLY,  Swiss-Prot THIIE., entry name F721% accession
number CEITHZENINWERE S, T —F X=X, ARy FOMLET —
g, BESFOWET =4, ZUNIERRMER, RELLZ NI BEOT —
— 2D N —BIORE U RIET —ERX—=A~DY T aEL Il LN T —H
— A WHT L ETEHEEEEDNLD,
BAEFTCIIHEONLMAEZ E O T, HSG Mg ¥ X7 B0 Rt BKIKE T —
ARXR—=AxER LT, 207 —2_X—2F, HTLMERX TENLPNTWDL DT, [~
B—F v MZORF T, PCOTITIFNLRDLZENTETHD 7, FT—&X
— Al EKTIZR LT, REBEEOT —HX—Z2® URL 7 KL AX, LA FD
LB Y Th%, http://hitech-d.iwate-med.ac.jp/biochem/biochem/kamo/index.html
FlMiay X BEOT — R AEEOEEME L LT, oM IELO T
WNEZCRDENDH D, Thbb, 207 —¥_X—2 %K I2FniE, HSG Mifaic
T HPR AFIRHIFIAEFIZ L B 729 mRNA & ¥ Uo7 BORB LA &% B
AT T T 52N TEDH, TOLODOERNT —FRX—ANERTEEE

ABND,



606 HSG map
@ http://192.168.100.60/~mkamo/HSG_files/figure.html ~(Q- Google
[0 ZEKLARFYZv HSG database Apple Mac OS X Microsoft MacTopia Live Home Page Yahoo! JAPAN
D104 M =5 Map: pl 37 22 Map: pI 6-10
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» ACCESSION: D104 Reticulocalbin T Cargs celeciill er A
o TITLE: Inorganic eliculoca p?c;tge?nse ection” nt
Byrsphomhises Reticulocalbin 17 B Wige b
o Pyrophosphate 40s ri‘bosomgﬂ ~ProteinC14orf3
R g};’(;igho-hydmlase - protein SA Actin 7/6 Rs]a?/
. : ) 2 !
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similarity). hnRNP C1/C2 60S ? Anne
* GENERALDATA: elF2-+- , ACP a-1,ARP PO 1/
o IDENTIFICATION: | F’CNAEF']’SI 5 Affhe- ,g)g IIJEV]ﬁE"Pyridoxine kir
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* SPOT-DATA A 4 SNAP-0x, ¢~ ppatd dehydrogen:
o pk ? : i Annexin Il
. Tropomyosin, NM Annexin V x? ; A
o MW: kD, ?
: Sequenc:{m: 2/ PR ?QPC'BP gl | /£ ﬁnnexm v
= N-terminal: . in.C - B w72
« MS-Fit ,# Tropomyosin, Coatomer e pp- ~PA28y
- % ' » Cl intracellular - FAiesh Er%ég{r‘w %appinzg8 G§(TC
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7a T A — MR O Tk & BB A | O RS i T & 2 HSG Ml BT D
ftrzmm L T Lo, HEOMEIOBRBIMHEWSBRET ET 7 07 4 — LA
ThitTWS E-Bbns, ZZ T, Mo n a7 I 7 AREbHNG
NTWLDIE DADZWIIZARRERE~ == A A~ = — DB TH D %,
ARCEB TS, FErx DEHOEWFEOHR LI NI ETHD, EoT, XXy
BrEEHNDLZ LT ABRVEETHL, TOAPDL KA RGHICT a7 A2

JAFEPNMH SN ZEEMEL TN D,
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Protein  Swiss-Prot Protein Name Theoretical

No. Qcc:)cession ol MW (kDa)
HSG024 P31946  14-3-3 Protein beta/alpha 4.8 27.6
D054 P62258  14-3-3 protein epsilon 4.6 29.2
B100 P61981 14-3-3 protein gamma 4.8 28.2
HSGO022 P31947  14-3-3 Protein sigma 4.7 27.8
HSGO061 P27348  14-3-3 Protein theta 4.7 27.8
HSGO023 P63104  14-3-3 Protein zeta/delta 4.7 27.7
TO33 Q9Y4L1 150 kDa oxygen-regulated protein 51 107.7
T070 P17980  26S protease regulatory subunit 6A 5.1 49.2
T069 P43686  26S protease regulatory subunit 6B 5.1 47.4
D170 P35998  26S protease regulatory subunit 7 5.7 48.6
40-058 P62195  26S protease regulatory subunit 8 7.1 45.6
40-059 P62333  26S protease regulatory subunit S10B 7.1 45.6
D082 075832  26S proteasome non-ATPase regulatory subunit 10 5.7 24.4
D126 Q9UNM®6 26S proteasome non-ATPase regulatory subunit 13 5.5 42.9
40-066 P42765  3-ketoacyl-CoA thiolase 8.5 42.0
N-11 P25398  40S ribosomal protein S12 6.4 14.4
40-099 P23396  40S ribosomal protein S3 9.7 26.7
HSG092 P08865  40S ribosomal protein SA 4.8 32.9
TO77 P49189  4-trimethylaminobutyraldehyde dehydrogenase 6.0 53.5
HSG025 P10809 60 kDa heat shock protein, mitochondrial (HSP60) 5.2 58.0
D109 P05388  60S acidic ribosomal protein PO (L10E) 5.7 34.3
D094 (095336  6-phosphogluconolactonase (6PGL) 5.7 27.5
HSGO088 P11021 78 kD glucose-reglulated protein (GRP78) 5.0 70.3
HSGO014 P60709  Actin, cytoplasmic 1 5.3 41.7
TO76 P61158  Actin-like protein 3 5.6 47.4
TO73 096019  Actin-like protein 6A 5.4 47.5
D124 095433  Activator of 90 kDa heat shock protein ATPase homolog 5.4 38.3

1(AHA1)

T028 P49588  Alanyl-tRNA synthetase 5.3 106.8
40-072 P14550  Alcohol dehydrogenase [NADP+] 6.3 36.6
40-077 P15121 Aldose reductase 6.5 35.9
T024 043707  Alpha-actinin-4 53 1049
HSG018 P06733  Alpha-enolase 7.0 47.0
D102 P54920  Alpha-soluble NSF attachment protein 5.2 33.2
B150 P04083  Annexin A1 6.6 38.6
HSG303 P07355  Annexin A2 7.6 38.5
D099 P12429  Annexin A3 5.6 36.4
D098 P09525  Annexin A4 5.8 35.9
HSG048 P08758  Annexin A5 4.9 35.8
TO86 P08133  Annexin A6 5.4 75.7
HSG304 P00966  Argininosuccinate synthase 8.4 46.4
40-070 PO0O0505  Aspartate aminotransferase 9.0 44.7
40-039 P25705  ATP synthase alpha chain, mitochondrial 8.3 55.2
HSGO069 P06576  ATP synthase beta chain, mitochondrial 5.0 51.8
HSGO003 P18859  ATP synthase coupling factor 6, mitochondrial 5.5 9.0
D063 075947  ATP synthase D chain, mitochondrial 5.2 18.5
40-008 Q92499 ATP-dependent helicase DDX1 5.1 59.5
40-012 000571 ATP-dependent RNA helicase DDX3X 6.7 73.2
40-006 P11586  C-1-tetrahydrofolate synthase 6.9 101.6
N-20 P62158  Calmodulin 4.1 16.7
HSG019 P27797  Calreticulin 4.3 46.5



D026 043852
TO71 P10644
D036 P13861
40-032 P04040
HSGO050 000299
40-063 075390
D074 014579
HSGO005 P23528
40-096 QINX63
40-045 P50454
HSGO057 P12277
HSG160 P10606
D176 043175
D135 Q13011
T026 Q14566
40-094 P38117
HSG312 P68104
D046 P29692
40-002 P13639
40-055 P49411
D093 P30040
B028 P14625
HSG170 P30084
D111 P05198
40-044 P41091
D108 Q13347
N-05 P63241
T020 P15311
HSGO083 P52907
D096 P47756
40-052 Q16658
HSG090 Q02790
HSG039 P15328
HSG309 P04075
40-061 PO07954
N-02 P09382
HSGO051 P09104
HSG097 P11413
40-030 PO0O0367
P11 P07203
40-090 P09488
D080 P21266
T075 P48637
D136 P78417
HSG307 P04406
D187 P41250
40-010 P49915
3B099 P62826
T084 Q9Y2T3
HSG043 P63244
T057 P08107
HSGO087 P11142
P39 P07900
HSGO089 P08238
HSG047 P04792

Calumenin

cAMP-dependent protein kinase type l-alpha regulatory chain
cAMP-dependent protein kinase type ll-alpha regulatory chain

Catalase

Chloride intracellular channel protein 1
Citrate synthase

Coatomer epsilon subunit

Cofilin-1

Coiled-coil-helix-coiled-coil-helix domain-containing protein 3

Collagen-binding protein 2 (HSP47)

Creatine kinase B-type

Cytochrome c oxidase polypeptide Vb
D-3-phosphoglycerate dehydrogenase (3-PGDH)
Delta3,5-delta2,4-dienoyl-CoA isomerase

DNA replication licensing factor MCM6

Electron transfer flavoprotein subunit beta
Elongation factor 1-alpha 1

Elongation factor 1-delta

Elongation factor 2

Elongation factor Tu, mitochondrial

Endoplasmic reticulum protein ERp29
Endoplasmin (GRP94)

Enoyl-CoA hydratase

Eukaryotic translation initiation factor 2 subunit 1
Eukaryotic translation initiation factor 2 subunit 3
Eukaryotic translation initiation factor 3 subunit 2
Eukaryotic translation initiation factor 5A-1

Ezrin

F-actin capping protein alpha-1 subunit

F-actin capping protein beta subunit

Fascin (Singed-like protein)

FK506-binding protein 4

Folate receptor alpha

Fructose-bisphosphate aldolase A

Fumarate hydratase

Galectin-1

Gamma-enolase
Glucose-6-phosphate-1-dehydrogenase
Glutamate dehydrogenase 1

Glutathione peroxidase 1

Glutathione S-transferase Mu 1

Glutathione S-transferase Mu 3

Glutathione synthetase

Glutathione transferase omega 1 (GSTO 1-1)
Glyceraldehyde 3-phosphate dehydrogenase, liver
Glycyl-tRNA synthetase

GMP synthase

GTP-binding nuclear protein RAN

Guanine deaminase

Guanine nucleotide-binding protein subunit beta 2-like 1
Heat shock 70 kDa protein 1 (HSP70.1)

Heat shock cognate 71 kDa protein (HSC70)
Heat shock protein HSP 90-alpha

Heat shock protein HSP 90-beta

Heat-shock protein beta-1 (HSP 27)

4.5
5.3
5.0
6.9
5.0
7.0
5.0
8.2
8.5
8.8
5.3
7.0
6.3
6.6
5.3
8.2
9.1
4.9
6.4
6.3
6.8
4.7
5.9
5.0
8.7
5.4
5.1
6.0
5.5
5.4
6.8
5.4
8.1
8.4
7.0
5.3
4.9
6.4
6.7
6.2
6.3
5.4
5.7
6.2
8.6
6.6
6.4
6.6
5.4
7.6
5.5
5.4
4.9
5.0
7.8

37.1
43.0
45.5
59.8
26.9
49.0
34.5
18.5
26.2
445
42.6
10.6
56.7
36.0
92.9
27.8
50.1
31.1
95.3
45.0
29.0
90.2
28.4
36.1
51.1
36.5
16.7
69.3
32.9
31.4
54.5
51.7
24.5
39.3
50.1
14.6
47.2
59.1
56.0
21.9
25.6
26.6
52.4
27.6
35.9
83.1
76.7
24.4
51.0
35.1
70.1
70.9
84.5
83.2
22.3



3B083 P09651

40-071 P51991

HSG073 P52597
B0O10 P31943
40-074 P31942
HSGO078 P61978
40-031 P14866
HSG028 P22626
HSG049 P07910
N-04 P62805
B068 Q09028
HSG068 Q16576
HSGO071 P50502
D104 Q15181

40-051 P12268
D127 P50213
HSGO072 Q04695
HSGO074 P05783
HSG313 P02538
B0O08 P08729
HSG026 P05787
D085 P78330
B086 Q04760
40-009 P02545
D149 Q14847
40-084 PO00338
HSG013 P07195
HSGO006 P14174
HSG302 P40925
HSG091 060664
TO41 P43243
D075 Q15691

PO1 P60660
D084 075489
A006 Q14697
40-034 P43490
HSGO015 P06748
HSGO017 P15531

HSG008 P22392
D020 P55209
D021 Q99733
HSGO001 P62937
HSGO009 Q06830
HSGO016 P32119

HSG045 P30048
D086 Q13162
HSG155 P30044
D141 P30041

40-108 P30086
40-014 Q16822
HSG308 P00558

HSGO012 P18669

40-060 Q9Y617
T048 P13797
D155 Q15365

Heterogeneous nuclear ribonucleoprotein A1
Heterogeneous nuclear ribonucleoprotein A3
Heterogeneous nuclear ribonucleoprotein F
Heterogeneous nuclear ribonucleoprotein H
Heterogeneous nuclear ribonucleoprotein H3
Heterogeneous nuclear ribonucleoprotein K
Heterogeneous nuclear ribonucleoprotein L
Heterogeneous nuclear ribonucleoproteins A2/B1
Heterogeneous nuclear ribonucleoproteins C1/C2
Histone H4

Histone-binding protein RBBP4
Histone-binding protein RBBP7
HSC70-interactin protein (HIP)

Inorganic pyrophosphatase (PPase)
Inosine-5'-monophosphate dehydrogenase 2
Isocitrate dehydrogenase [NAD] subunit alpha
Keratin, type | cytoskeletal 17

Keratin, type | cytoskeletal 18

Keratin, type Il cytoskeletal 6A

Keratin, type Il cytoskeletal 7

Keratin, type Il cytoskeletal 8
L-3-phosphoserine phosphatase (PSP)
Lactoylglutathione lyase

Lamin A/C

LIM and SH3 domain protein 1 (LASP-1)
L-lactate dehydrogenase A chain

L-lactate dehydrogenase B chain

Macrophage migration inhibitory factor

Malate dehydrogenase, cytoplasmic
Mannose-6-phosphate receptor-binding protein 1
Matrin 3

Microtubule-associated protein RP/EB family member 1

Myosin light polypeptide 6
NADH-ubiquinone oxidoreductase 30 kDa subunit
Neutral alpha-glucosidase AB
Nicotinamide phosphoribosyliransferase
Nucleophosmin

Nucleoside diphosphate kinase A
Nucleoside diphosphate kinase B
Nucleosome assembly protein 1-like 1
Nucleosome assembly protein 1-like 4
Peptidylprolyl cis-trans isomerase A
Peroxiredoxin-1

Peroxiredoxin-2

Peroxiredoxin-3

Peroxiredoxin-4

Peroxiredoxin-5

Peroxiredoxin-6
Phosphatidylethanolamine-binding protein
Phosphoenolpyruvate carboxykinase [GTP]
Phosphoglycerate kinase 1
Phosphoglycerate mutase 1
Phosphoserine aminotransferase
Plastin-3

Poly(rC)-binding protein 1

9.3
9.3
54
5.9
5.9
5.4
6.7
9.0
5.1
11.4
4.7
4.9
5.2
5.5
6.4
5.7
5.0
5.3
8.1
5.4
5.5
5.5
5.2
6.6
6.6
8.5
5.7
8.2
6.9
5.3
5.9
5.0
4.6
5.5
5.7
7.0
4.6
5.8
8.5
4.4
4.6
7.8
8.3
5.7
5.8
5.9
6.8
6.0
7.0
6.6
8.3
6.8
7.6
5.5
6.7

38.8
38.8
45.7
49.2
49.2
51.0
60.2
37.4
33.3
11.2
47.7
47.8
41.3
32.7
55.8
36.6
48.1
48.1
60.0
51.3
53.5
25.0
20.7
741
29.7
36.6
36.5
12.3
36.4
47.0
94.6
30.0
16.8
26.4
106.8
52.5
32.6
17.1
17.3
45.4
42.8
17.9
22.1
21.9
21.5
30.5
16.9
24.9
21.1
741
445
28.7
40.4
70.4
37.5



HSG315 P11940
HSGO007 P07737
40-019 095831
HSG084 P35232
HSG318 Q99623
D049 P12004
D166 QouQso
P04 Q15185
HSGO055 Q06323
D095 Q9UL46
D097 P61289
D137 P25786
40-106 P25787
D077 P25788
40-093 P25789
D058 P28066
40-095 014818
40-105 P49721
HSGO044 P49720
D081 P28070
D061 P28072
40-102 Q9Y224
D008 P07237
HSG041 P30101
P29 Q15084
P17 Q9H413
HSG163 P08206
40-088 P00491
D110 000764
HSG082 P11177
HSG305 P14618
D168 P50395
B0O70 Q15293
D022 Q14257
40-007 P23921
T074 Q9Y230
P33 Q15019
40-041 P34897
T058 P02787
D117 Q99962
D153 QI9NR45
HSGO034 P49458
HSG158 Q04837
N-06 P16949
B0O50 P38646
HSG098 P31948
HSGO095 P55809
N-07 P00441
40-107 PO04179
HSG093 P78371
40-038 P50991
HSGO077 P48643
40-033 Q99832
HSG094 P49368
40-025 P40227

Polyadenylate-binding protein 1

Profilin 1

Programmed cell death protein 8
Prohibitin

Prohibitin-2

Proliferating cell nuclear antigen
Proliferation-associated protein 2G4
Prostaglandin E synthase 3 (p23)
Proteasome activator complex subunit 1
Proteasome activator complex subunit 2
Proteasome activator complex subunit 3
Proteasome subunit alpha type 1
Proteasome subunit alpha type 2
Proteasome subunit alpha type 3
Proteasome subunit alpha type 4
Proteasome subunit alpha type 5
Proteasome subunit alpha type 7
Proteasome subunit beta type 2
Proteasome subunit beta type 3
Proteasome subunit beta type 4
Proteasome subunit beta type 6

Protein C140rf166

Protein disulfide isomerase

Protein disulfide isomerase A3

Protein disulfide isomerase A6

Protein PP2447

Protein S100-A10

Purine nucleoside phosphorylase
Pyridoxine kinase

Pyruvate dehydrogenase E1 component beta subunit

Pyruvate kinase isozymes M1/M2
Rab GDP dissociation inhibitor beta
Reticulocalbin 1

Reticulocalbin 2

Ribonucleoside-diphosphate reductase large subunit

RuvB-like 2

Septin 2

Serine hydroxymethyltransferase, mitochondrial
Serotransferrin

SH3-containing GRB2-like protein 2

Sialic acid synthase

Signal recognition particle 9 kDa protein

Single strand DNA-binding protein

Stathmin

Stress-70 protein (GRP75)
Stress-induced-phosphoprotein 1(HOP)
Succinyl-CoA:3-ketoacid-coenzyme A transferase
Super oxide disumtase [Cu-Zn]

Superoxide dismutase [Mn]

T-complex protein 1, beta subunit

T-complex protein 1, delta subunit

T-complex protein 1, epsilon subunit

T-complex protein 1, eta subunit

T-complex protein 1, gamma subunit
T-complex protein 1, zeta subunit

9.5
8.5
6.9
5.6
9.6
4.6
6.1
4.8
5.8
5.4
5.7
6.0
6.9
5.2
7.6
4.7
8.6
6.5
6.1
5.7
4.8
6.2
4.7
5.6
5.0
8.2
7.3
6.5
5.7
5.4
8.0
6.1
4.9
4.3
6.8
5.5
6.2
8.2
6.7
5.3
6.3
8.3
8.2
5.8
5.5
6.4
6.0
5.7
6.9
6.0
7.5
5.5
7.6
6.2
6.2

70.7
14.9
55.7
29.8
23.6
28.8
43.8
11.6
26.0
27.4
29.5
29.5
25.9
28.4
29.5
26.5
27.9
22.8
22.9
29.2
25.4
28.1
55.3
54.3
46.2
42.3
11.1
32.1
35.1
35.9
57.8
50.7
38.9
36.9
90.1
51.2
41.5
52.6
75.2
40.0
40.3
10.0
15.2
17.2
68.9
62.6
52.1
15.8
22.2
57.5
57.8
59.7
59.4
60.3
58.0



HSG036 P10599
B023 P55072
40-017 P29401
D060 P13693
HSGO011 P60174
HSGO030 P06753
D050 P67936
D182 P23381
D006 P68363
HSGO020 P07437
HSG066 P68371
P27 Q13509
P08 043399
T085 P31930
HSG151 P62988
T027 P22314
N-10 Q969H8
40-020 P49748
T037 P08670
B036 P18206
40-085 P21796
40-080 P45880

Thioredoxin

Transitional endoplasmic reticulum ATPase (TER ATPase)
Transketolase

Translationally controlled tumor protein (TCTP)
Triosephosphate isomerase

Tropomyosin alpha-3 chain

Tropomyosin alpha-4 chain

Tryptophanyl-tRNA synthetase

Tubulin alpha-ubiquitous chain

Tubulin beta-2 chain

Tubulin beta-2C chain

Tubulin beta-3 chain

Tumor protein D54

Ubiquinol-cytochrome-c reductase complex core protein |
Ubiquitin

Ubiquitin-activating enzyme E1

Uncharacterized protein C190rf10

Very-long-chain specific acyl-CoA dehydrogenase
Vimentin

Vinculin

Voltage-dependent anion-selective channel protein 1
Voltage-dependent anion-selective channel protein 2

5.8
5.1
7.6
4.8
6.5
4.8
4.7
5.8
4.9
4.8
4.8
4.8
5.3
5.4
6.6
5.6
6.2
7.7
5.1
5.8
8.6
6.3

21.5
89.3
67.9
19.6
26.5
29.0
28.5
53.2
50.2
49.7
49.8
50.4
22.2
49.1
8.6
117.8
18.8
66.2
53.5
116.6
30.6
18.1
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No. Protein Name treminus submitted Matched Sequence Swiss-Prot
D094 6-phosphogluconolactonase (6PGL)* Ac-Ala 2,794.80 2,794.51 (-) AAPAPGLISVFSSSQELGAALAQLVAQR(A) Met™
D124 Activator of 90 kDa heat shock protein ATPase Ac-Ala 1,057.46 1,057.51 () AKWGEGDPR(W) Met**
homolog 1(AHA1)*
D099 Annexin A3 Ac-Ala 967.48 967.51 (-)ASIWVGHR(G) Ala
D036 cAMP-dependent protein kinase type ll-alpha Ac-Ser  2,505.21 2,505.37 (-)SHIQIPPGLTELLQGYTVEVLR(Q) Ac-Ser
regulatory chain* (Probable)
40-53 Fascin Met 2,351.12 2,351.15 (-)MTANGTAEAVQIQFGLINCGNK (Y) Ac-Thr
(Probable)
HSG097 Glucose-6-phosphate 1-dehydrogenase Ac-Ala 915.51  915.49 (-)AEQVALSR(T) Ac-Ala
Glucose-6-phosphate 1-dehydrogenase Met 1,956.96 1,957.01 (\MAEQVALSRTHVCGILR(E) Ac-Ala
D080 Glutathione S-transferase Mu 3 Ac-Ser 1,758.77 1,758.78 (-)SCESSMVLGYWDIR(G) Ser
HSGO083 Heterogeneous nuclear ribonucleoprotein A1 Ac-Ser 1,556.82 1,556.79 (-)SKSESPKEPEQLR(K) Ac-Ser
(Similarity)
D118 Heterogeneous nuclear ribonucleoproteins Ac-Ala 1,244.55 1,244.62 (-)ASNVTNKTDPR(S) Met**
c1/Cc2*
HSGO068 Histone-binding protein RBBP7* Ac-Ala 1,628.74 1,628.71 (-)ASKEMFEDTVEER(V) Met**
D104 Inorganic pyrophosphatase (PPase)* Ac-Ser 954.44  954.42 (-)SGFSTEER(A) Met**
HSG313 Keratin, type Il cytoskeletal 6A Ac-Ala 878.43  878.46 (-)ASTSTTIR(S) Ala (By
similarity)
B008 Keratin, type Il cytoskeletal 7 Ac-Ser 1,406.70 1,406.71 (-)SIHFSSPVFTSR(S) Ser
B086 Lactoylglutathione lyase* Ac-Ala 2,831.48 2,831.24 (-)AEPQPPSGGLTDEAALSCCSDADPSTK(D) Ala (Probable)
HSG091 Mannose-6-phosphate receptor-binding Ac-Ser  2,813.28 2,813.31 (-)SADGAEADGSTQVTVEEPVQQPSVVDR(V) Met**
protein 1*
HSGO001 Peptidylprolyl cis-trance isomerase A Ac-Val 1,988.06 1,988.01 (-)VNPTVFFDIAVDGEPLGR(V) Ac-Val (partial)
HSGO002 Peptidylprolyl cis-trance isomerase A Val 1,946.05 1,946.00 (-)VNPTVFFDIAVDGEPLGR(V) Ac-Val (partial)
D091 Proteasome activator complex subunit 1* Ac-Ala 1,383.61 1,383.74 (-)AMLRVQPEAQAK(V) Met**
HSGO077 T-complex protein 1, epsilon subunit* Ac-Ala 2,171.23 2,171.12 (-)ASMGTLAFDEYGRPFLIIK(D) Met**
TO13 Triosephosphate isomerase Ac-Ala 1,993.99 1,994.02 (-)APSRKFFVGGNWKMNGR(K) Ala
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