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MALDI — TOF MS identification of protein of mitochondria from

cultured hepatoma cells
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[Abstract] Objective: To explore the optimal conditions associated with proteolytic digestion in 2 ~ DE gel, PMF analysis and database

inquiry,and to construct a mass identification strategy in research for mitochondrial comparative proteomics. Methods : The BSA stan-

dard protein was incised from 2 — DE gel by Coomassie Brilliant Blue dyeing and was mixed with matrix (CHCA), then analyzed by

MALDI - TOF MS. The differcntially expressed mitochondria protein 1.9, an unknown protein obtained from hepatoma cells QGY ~

7703, was identified by condition with BSA optimizing. The PMF was inquired by MS— Fit database. Results : The BSA was identified

in Masses Matched number 10711 and Sequence Overcast 19% of PMFE, which proved to the reliability of experimental conditions. By

database Inquiry about PMF from L9 protein, OXCT (3 — oxoacid CoA transferase 1 precursor) was identified with Masses Matched

number 9/13 and Sequence Overcast 24 % . The OXCT was in accord with position on gel. Conclusion : This method is applicable to re-
search for mitochondrial comparative protcomics.

[Key words} Mitochondria; Proteomics; Peptide mass fingerprinting (PMF) ; Matrix assisted laser desorption ionization — time of

flight mass spectroscopy( MALDI — TOF MS) ; Two — dimensional clectrophoresis(2 ~ DE)
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HEASRALIEAR R 2,

ASCH R LR $2 B GERY Voyager DE —
PRO MALDI - TOF i, %f 2 — DE 2r 2 L8
FEf T PMF 20407, 45 5 s e A, I S8 1A
BAUSARPEIEED, &7 T4 2 - DE 7181
AR RAA 1 89 MALDI - TOF iS5 i

1 #R57E
L1 &M

A0 MR A AR QGY — 7703 3% [ TR BRI MR 6 4
FHELHE, Voyager DE — PRO MALDI — TOF i {X
(ABIZAR]), SEEAR N 100 FLASB MG B, SMEIRA K
Mixture 2[ €145 L F v B& : Angiotensin [ 1297. 51; ACTH(1 -
17)2094. 46; ACTH( 18 — 39)2466. 723 ACTH(7 — 38)3660. 19;
insulin 5734.59( + 1),2867.80( +2) ] i1 ABI /A &1t C18
Zip Tip £ B Millipore 2 /). X4 T4 ML 1E B & ObR
(BSA) 1 B Amersham Bioscience (Uppsala, Sweden) 2y 8o
R AR HFH (o B -4 - BERNER,CHCAW B Sig-
ma A Ao B E B (Promega T4, BRI BEE QB 1Y
H Promega 23}, = FESRRW B Fluka 2y v}, Z B (ACN)
W3 [ Fisher 2o ARMEERIIZE 2 - DE 4385 PR/ 47
FIRER R I° QGY1 - 7703 AMUER ki fAh2E 2 — DE 4r &5 1)
ERFRRBEBEBA
1.2 Ha#&

BB HYIR om® 2247 /MB35 A Eppendorf B H7, 7K
%3 W. A 50% ACN/25mmol /L NH,HOO; (4004, pHB. 0) i
8 15min, RE 3 W, HEHH AL, KEHREA 100%
ACN(ACN HURBEH M) P Smin, K, B H. K5
FEiR# T 0 10 ~ 1501 B4 5B (0 ~ 15pg/ml, pHS. 0,
25mmol /L. NH;HCO; ) B BB, 451F 30min, WK/ , 15 X 4h
ABF, 37C 1R 16 ~20h A A W B RS, A 50%
ACN /5% TFA 30~ 50pl, %2 4 ¥z 3% 25 BL £ 5} 8] 30 ~ 60min,
F2®, AHEBHARK, M T L 1he A 34 0.5%
TFA/50%ACN Y%, F Ziptip C18 fith, BIER 3~5ul #
FME (CHCA 7E 50% ACN/0. 1 % TFA st A1) e it , B 1l
SRET 100 FLARG B, AT 5 HE17 B 24T o
1.3 i Hr

& AL S B £ E ABIL 2 Hl 9 Voyager DE — PRO
MALDI ~ TOF B {54, SHORFBN T KHEA, EH
TR E N, BOEIRBK R 337nm, =S¥ 8% 107 ° Torr, #
T8 0 3 L R R 20kV, Bk vl 98 BECh 3ns, B F SE R AT [E]
100ns, Grid 75% , Guide Wire 0. 003 % , 5 5 CHCA, #6358
BER 850~ 1200 PER AL, BRI 1R 5 ik 6 B0 150 K,
SRR FR A M Mixture 2 ARHER ST HIARE I, WA K A

JBE%E (B A 1Y 1 E0 % (MH' : 2211, 10 Da 3§ 2283. 18Da X
2299.18Da il 842.51 Da) #4TM A B LK IE,
1.4 H¥EEEH

# MALDI — TOF 43 #7513 3| i) PMF $(45% il MS -
Fit 244 (http: //prospector. uest. edu/ucsthimid. 0/msfit. htm) #E47
WRER, BAREARSERE N IRBRUEREE 0.5Da, LI
1 AT RE I R YT B2 S (Miss cleavage sites) , Bl UG Bt Bk Bt
BERN 6 A RHEEAARE S TR FR SR, MK
BN A, e T MS— Fic IR, B E RN A Bk, |
8 B . AL (Oxidation of M), Ik N — 3§ Gln 4 pyroGlu
(Peptide N — terminal Gln to pyroGlu), & H N - 4 Z Bt ik
(Protein N — terminus Acetylated) o
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HEE AT RN IR AL EGY), 535 CHCA IBA) 5 i
1T MALDI - TOF MS 43 #7, 56 JH MR iR 74 BHEAT
PMF 4347, 83 SMm3CHE, FF#E i I AR AR AL IE 5 i
—3#£3K74 BSA B9 PMF B, i THEN B A Y
W B IARAR IE , 3 800~ 3000 = 8] Y Ik R = %k, 18
FIH B S B A JE B M BSA B9 PMF B 3% ()
D)o AIFMT W, L BRMEE RS B V)4 5 IR
B 4 B (927. 77, 1399. 02, 1439. 65, 1480. 60,
1567. 46, 1570. 45, 1724. 38, 1738. 35, 1894. 26,
1921.65,2044 21 T BB ER R, BEZ EBR 51
FiR RERNLEK 1. HH B HERRT 4 098
A MG EEA X, AT 4 MRBSE Sz
A, B S AEEMN S FEYS 2 - DE KW
B, FHEER RN 19% , LI KR EECN 10/
11, BT DA 8 i e B U HER 55— Y BSA,

FEFIRE 264, ok A 40 95 40 Ak AR E 3
IR RAKTE 1122 2 - DE 43 85, Z D ik e 60,
G BE LS RMEEE M A LMY HEAT I P IR L At
Y1, #—#A4F MALDI - TOF MS 4347, 18 2# PMF &
LT 2, EEHE A A L9 M PMF %48 (1617. 94,
1923. 10, 2101. 14, 2216. 07, 2223. 09, 2233. 06,
2360. 992, 2378. 056, 2379. 06, 2405. 03,2421. 00,
2596.06,2808.01) BB ERM RGE RN T X 2,
He4 7T P R E S ¥ 8 OXCT (3 - oxoacid CoA
transferase 1 precursor) , A i B 1853+ 56 =12
B2 S0 ., DCRC KB 9713, RSN B 25 %N 24 %,
OXCT MBS F RN S6kDa, EIEZ SN R 7.1,
5 E L9 EA ML EMER
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Voyager Spec #1[BP = 1480.8. 8127]
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E2 #&%ZA LK PMF EiZ

*&1 BAKMPMFHEETHER
#/11(%) Masses Protein MW
MOWSE Score Cov(% ) Accession #  Species Protein Name
Matched (Da) /pl

1 2.094¢+ 05 10(90) 19.0 69271/5.8 418694  BOVINE Scrum albumin precursor

2 2.094c+05 10(90) 19.0 69294/5.8 1351907 BOVIN  Serum albumin precursor

3 2.093¢+05 10(90) 19.0 69324/5.8 30794280 UNREA DABLE albumin [ Bos taurus]
4 2.034e+04 8(72) 15.0 66141/5.4 229552 UNREA DABLE albumin

5 5185 10(90) 2.0 803448/6.7 37999878 CVMJH Replicase polyprotein 1ab
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®2 BREEA LM PMFHEEEGER
e #/13(%) descs Protein MW . - .
MOWSE Score Matched ov( %) (Da) /pl Accession # Species Protein Name
UNREA 3 — oxoacid CoA transferase
1 1.167¢+ 08 9(69) 24.0 56158/7.1 4557817 M DABLE I precursor| Homo sapiens]
HOMO
2 1.166¢c+08 9(69) 24.0 56192/7.1 48146215 SAPIENS OXCT
3 5069 4(30) 8.0 62658/5.6 2135585 M HUMAN LZTR - 1
HOMO
4 4374 6(46) 20.0 57332/5.5 41350933 SAPIENS Unknown
Tyrosine — protein kinase
5 3545 7(53) 6.0 97437/5. 1 48429194 HUMAN receptor, UFQ precursor
(AXL oncogene)
2B B 4 S e PR A R AR R R T Sk
3 9t # X AR F1 ) MALDI — TOF MS 4 By FIEUHE
VRS I AR T A R AR e AU A B B
T He ik (2 - DE)E O BB BOCRIES T BRIMAE R, SR HUE KHE R AT 50% MR &, T HE

1k - RATRHRIE RS (MALDI — TOF M%)&ﬂia%@b}z
MR UL AT R AL BoR . A g
BB AR T A A K TR ééﬁkfli‘?/bi%j(ﬁ?
AR EC ) R TR, AR, AT
T Voyager DE — PRO MALDI — TOF % { it ZE iR
P (delayed extraction, DE) *j i 4§t 8% (reflectron)
FAR BTE W/ T JAT A ]S &k 25104 S BE 2885 1
JEA LT HA AH R R L & (9 B 40 A, HLRAT
KREEM L. 3m 308 2m, WIIE ARG &, & T
B I b BRI S R i e . R, 7
STRRUERE S FIAR A BEAT 4y BT i, % MALDI — TOF
ST PME 804 61T 8008 A2 K &, BT it 4
BIMERFE T IR 0. 5Da LAWY, Xal K K42 7 %2 1)
AIEEYE, E AT AR UE SR 1189 MALDI — TOF 24
A, FAi 130 b T R PERR 2K (linear mode ) (BUHE & &,
7)) FLR R ( reflected mode) A %€ PRI E 1, 45
ZEW], MRS 2R PMF 8UEAERELE 1.0Da
DAY, WY AT R . TR, FRATTHE T 1 RS
Ko B2, 5T BSA bRl 1 % e 45 R R W, AR
%Eﬁn; ORI BE Y R, A2 DUORIIE RS R A
st R 48 51

TESEA TSR, AR A ST AT 1 ZiptipC18
JRER FAS B R A0 2, 25 R R B BRoA B 3 5 FE AT
MALDI — TOF MS 4347, il Wi /b i &5, FL S B K
FEHE L, {5 S H 2,

134T MALDI — TOF MS 2 #i i, 8 7 43
PMF (i P wERR B8 E X — W AH Y B8 [ A
K FH I BRFISIMR A 11 ] I 28 80 o IR B B A K 7

FEG R, B RIG R AL AWR. NETB
F¥F,MALDI — TOF MS A] LL43#7 fmol 7K ¥ ) &
F1L BRI T SE bR 58, RE 8515 B84 PMF B
TR SR T A 2D B b AR AT

FIF PMF 88830174 W0 15 8 2 U0 e A i) J2
FrilMERE BN EEN K, TR EEA
T, A 2R B S A R S O, B Mk
A, RERO S 208 X BT E T
JUR AR AT R, LT BT 84S R, FEARFR
1, FATE {3 Mascot . Peptldenthe .MS — Fit % JL
PR 25 1) R 48, B AW E MS — Fit HBGE D,
WAN, R &5 A B SAE 2 - DE B B R%8HL 55 A1)
T RORBEATHE , a SRR vk, i B S B e F
BokwiE, H nu,%{% PMF Gy FUF 5 bR 25 RK B
LC MS/MS H il 7 v flg & — Wﬁs&ﬁ@%rﬂﬁ[‘”

2 % X W
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