B &S 071103 6 — 2

HRAEHEE
(BLEEEHRTORMYAFEREMET— 5 —R - BRER)

go—____
3 o | FABREIENI L HET SHREEHO—FERA T EDMR
HET—< Quantitative proteomic analysis of known and unknown post-translational modifications
(FR3Z) Az | by mass spectrometry
B hoht cc | #)FEF EADED B EAME s 2007 ~ 2009 %
TK
e ¥ s | BiI F BEFE 2009 #
=4
e A-Vv=F cz | Adachi Jun R4 REKEF
o Ik
Ty, | kRS

BEE ea (600 7 ~800 FIREIZEEDH TSN, )

245/ L DNA DIEEFRIIDREICEY . 2LOEYMTIEEIZEENTICL > THERNICHFET 542 N
VEORBERE. $4HL5TATA—LBIIAROERLL>TETCWVS, TATA—LEHEL, 2
DINVBEDRENSEENLEBITEMARKEL TLEN, FBIRBEH SN2V EOBMICEAL TIE
—EROFRZREEH (U UBIE - AEFFULRLGE) OXRBELZRENTHONA TSN, T—FR—XI[ZE
FEIN T4 300 FEFEICH RASAHREEMOKEIZZTDEH/Z — U 0EYEMNRBEINEKRMNTH S,

ABEARTIE, FRHLTOWEVREEBHELCDIRADCENARG TOTA—LBEN A TLEZE
ELf. EAMIZIE. EREOEEICELTERIAT =/ BEZEF CSILAQ) ZZAV-SRELEERETESE
Ltzo EWVT. BEDOHEIRTF FOHEETMICENTT 5 Targeted MS/MS ;5= EIET H1=DIC. /&
KOOI rIS 74— DREEMOLEERIEZ 0.5%LUARICEESZ. TIEOHEIRTFEDOHE NS ARY
MDD BEIRIICHIE . MS/MSERFG ) R bAZEERL T, MS/NS ARG bMLEB/DIVRTLED 21z, &5
2. RABREBBMHERET 572612, MS/NS XRS5 k)LD de novo fEHT & Error Tolerant Search #%ifi
TLTIAS VATLEZEEL, LTEOEMERLT, HepG2 MAET THERILKRMNSI R TEILIEEH
FRRELEZECAH REOCEBENEEHL TV, GOATERNILAFILFFXFS D 63 90% L EAEEIE S
. FICRALIT+ VEBEHIN TSI L EREL, SILAC ZZRAVIEAE. BLHE—V LEVERLE
—JDMS/MS ARG MILELET B ET. yAM AUV —XADIREEAKICHE T L ENTEEHI L.
FREOEBEEZEME LI-RERREEL SILACEEHMAEHE - SILAC-IPEICE > T, LY EFER
DEHLRETEE L EHEL,

F—TO— K | BIREEN TOFA—LE@EF | SILAC

(LLTFIFEALLGNTLESL, )

BhA A I-F Ta MEREES aa

MEHBEES Ac —+ES

-1 -




REXE (COMREFRRLIHME - IEICDOVWTERALTLESL, )

WXIEHEe | 74 k39 Z-DNA B E TS /30 B MKOBRIREN
pLid
| mEg o | MBI, BILE. | #3242 oc | TREY
B BmAR
R— aF 183~190 FITHE cE 2 0 0 9 B ep 27
Ep il
H
oy | BEB OA HEEE oc
=T GF ~ RITHE cE #E ep
M iEREce
M
E=TEN #EA oo
Rty
R— @F ~ FITHE GE 5 abD
EEHA 1A
X
o | BB 1
HiRE He FITHF O A=Y HE
EHA HA
X
= E4 He
KR e 574 o oy e
PRXHEE ez

Large-scale identification of proteome by the mass spectrometry has become the main current of the
research after the whole genome DNA sequence in a lot of living species. The proteomic analysis
has been developed from the identification of proteins into the quantitative proteomic analysis.
Some of post translational modifications (such as phosphorylation and ubiquitination) have been
intensively identified in a large scale, however the majority of the PTMs registered in the database
are still not known for their modification map and biological functions

In this research, we constructed the proteome analysis platform to detect unexpected
post-translational modification changes by combining various key technologies. More specifically,
we employed Stable Isotopic Labeling using Amino Acids in Cell Culture (SILAC) for protein
quantitation. Then we did targeted MS/MS approach to sequence only differentiated peptides.
Reproducible retention time of our nano LC system (CV < 0.5%) and automatic extraction of
differentiated peptides’ peaks from MS spectra made targeted MS/MS approach effective to identify
peptides which show altered ratio in abundance. |In addition, to detect an unexpected
post-translational modification, de novo sequence analysis and error tolerant search were employed
in parallel. Using these techniques, we explored the oxidative modification caused by hydrogen
peroxide in HepG2 cells. Twelve proteins showed altered ratio were identified. Among them,
peroxiredoxin6 was oxidized more than 90 percent, and major oxidative modification formwas sulfonic
acid modification. Comparing MS/MS spectra from SILAC |ight and heavy parent ion peaks made possible
to distinguish y-ion peak series from b—ion peak series clearly. Moreover, combination of
immunoprecipitation for specific target proteins and SILAC (SILAC-IP method) was confirmed that
the lower abundant modification can be detected.




