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MThHbD, o, ZONNITHMEIEDHESLO-OIZB 2 ) 72, TR B Ich
IROAHZHEH L THKD Z N TN E S tamh P 7 2Bk L, 0188
FH o TN _XTF RO 2B 2o 7=,

okt
RO g i & B2 U CHE 8 a2 B LE L7z (K7, 8),

Ik
i)+ T DIER

TEERIIY TN ANED X R ERFE LN L DI T T A PEEEH L,
W J3% o T B ie N Sz Lz,

+%% 10cm BEOE Y 2 K& JITpEI Lz, oPicdLrs AN, oHict8
R EBBAI, ST 2 TmEVL (X9, 10), =Dk, 1RFRIERELS T
FE L, b 23 2RI LTz, WK TS Y L2 Iic = v 87 iR A L BICi#E
THREHRIET (K1), 20, L&A O Rlil=y "I RA NV E2HE . MESe
SOMBE RIS LTz, ZOfE%E% 10 Bl R L7-,

ZO%, ST OREEZHIV . L83 7 OWNEZHE-CFL ek Thi RIS LIRNY
L7z (K12), FKHEIFILRD O EITZ 00, FEER R S0 3 I O EOMEIC L D
RERENZNEEZ 2 DI, WIS OB ITE Z DI VR T I OER
MEORBLDRNE TR LD, I IOMEIC X 215G RN D72 N O Fx
AL LTz, I EEDBRII~ A7 BT = v "I RA NV EHL EIZEE 2D ETEE
L7,

VERL Uiz o VIR L —20°CLL F O BE CHs iR Lz (K 13),

1) AL O E
EEPITTLFREFEREM LI, AREE (T r=FU), H.O &
(milli-Q-water) . A4 % (0.1mol/l NaCl) o 3 FlED A2/ L7z, 4 XH

DAY TN A& SO HE L K 0.1g ZE &G TR Fa—7IC AR,

Flo, aryhr— b LTK A4y, AREBEHO 32T 2 —7 % HE LT,
Kx DF 22— T\ 500me &Nz 72, BEIEEE T 15 oM@ L., S 6icd—

N—=TF A FTIFH—THEI LI, TO%, = OLHEHEZ I L 15600G T 5 4rfiliz

DBt EEoREEZ2RlT 2 —7128 L, K, 4 4wy 7 2 —30°CLL

TOWBEETHH L, AEIEEIIER L2V o T, A — Ry 7 TR 1R, &

25 18 LLTFIZ 72 % F T Rifs S e, B RO OEMS S I r0F 2 —7
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DELEFNT, T 7 4V ATEMH L, ERET/RT 7 0V DTREZRT T2 %I HE
BREIZNT . P VBRI S Yo, 0%, KEE : milli-Q-water 50pe, 1 4>
WIEE - milli-Q-water 100p0, AHEIALE : 0.1%TFA 50ml Z N2 2% IR VT v 7 A
L. BRI T,

F7o. A A UEBLEE N5 T & MALDI/TOF-MS COMTrd 2827 — X
WCELIDE L D728, ZipTip 2 L CTHIE X T F FORINEZ B Z /-7,
ZipTip ZB 272 9 BIILTFRE IO, 0% ) — LV TFREWNEZRE L, T
LCLATF O 4 FEHOERZ i 1ml HE L7z,

%2 1. ZipTip IZ X 5 KR U7 F REIY

(ZAE S 5 72 D OB D ALY
EARTL %)
Wetting 100%ACN
Equilibration 0.1%TFA
Wash 0.1%TFA
Elution 0.1%TFA : ACN=1:1

BIEHATFT =2—7 LRV T NVEINAT = —7 2 HE LTz, ZipTip % Xy MMZiX
». Wetting &K% 2pl W5l LBEFEM T = — 7ICBEFE L7e, Wal 3 2RF3an4d U
WE 912w o< Y 25| L7-, Equilibration ik % 2nl W5l LEHFHF = — 7125
FLIz, 7% 2l WG| LM T 2 — 7RI L7z, W5 DR 20~30 [a] 73
T 47 L ZipTip \ZH X E ERTF ReWEIE 5, Wash &% 2n0 W 5]
UBEFEHT = —7IZEET 5, Z oW EE% 5 B# vk L7, Elution &K% 2nl
sl L. BT =2 —7IZFEI L7, B OEE 20~30 B~y 7 27 L ZipTip
IZE L TWDZ R EXRTF R R s E 5, M L7c ZipTip 1322
2= TWANRIFE L TEBL, o 7 ImmEIC /AT LTz,

iii) MALDI/TOF-MS (T K % 25347

MS % —%y N7 L —F%&, B NOZ L RIERLT I ERY ORI A7 EDIHYRIC
Ko THELDT—ZDENPRELRNL D IZERICWF LT, MS¥—F v h 7L
—hEZTERF=FIAZHRL, HHOBGBEOEGRIZMS ¥ —7 > 7L — h & AL,
50% A %/ —/)L T LEBENIRENT 5 nffkif Lz, A ¥/ — V&, A%/
— IV E RN A TR OB RIRE) T 5 oM Lic, A% ) — V& T BHEND
MS #—% v F 7L — F&2HD H L milli-Q-water THF LT=, TD%, B2V A%
REfHT TR S H T,

R VI ATHD av 7T /4t Faxv i1k (CHCA) % 10mg #HAIL.
T F=FUL: 0.1%TFA=1:2 DIRETR 1mb FIZIZ, AT v 7 AL - TR
A&, LT, CHCA LV T % 1l O TRA S, 1pt B L MS % —7
v 7 L— b RIZH FLAREZERES Y-, BEXy oz 7 L— b RifE S ¥R
WEIIZHEEL, FICKENELRWE I ICHEET 5,

15



% LT, MALDI/TOF-MS TH 7 IVOstllZ ¥k Z7x o7z,

[=E S

AREEENC XD TIR, X F Rov—23MmE s ro 7, milli-Q-water
BRI LT CIERTF Rov—7 St Enzn, 2o —7 53 HTh-
oo Z LT, A FVEBIZ LD TIZ, XTF RO —7 22 8T 5Z LT
7 (K 14),

LEDORERNG, LEBRAMNOXTF R T 2O MEBIX., A 4 2 Rk

(0.1mol/t NaCl) Z{EMHT 5 LE LT,

Fo, GonHb Y T E 1 ARG IRIRAE LT LIRS, 2RI T
LTt DORTF RO —7 2T 52 LN TE T,

L L. 2O TELNERTF FOE— 7 [3RBERR+0THY . Bohm~
TFROE—I 07 I BESN ARG L, £ 07 X BEY E RO T I Bhdy &
FOXNTFRET —FRXR—ATHRETLHZELETEOXTF FOWKRERET D
MS/MS BB & HfH L7=_X7F RORIEIZB IR ) FITEhhotz, TDRYD, X
DEREE DRV — 7 25 b D TiEZ R D BN E U,
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B 7. Y I AARBICAER U 72 TR OREAR SR

Tl

X 8. ¥ v FNERICAER LI THIR D45,
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9. MOFITHIE LT Z AN, MBTRSE D,

'

B 10. %, 1 RMEBELT THRET D,
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X 11. 6B/ 27 L. BREBRIES, ZhbD/EE% 10 B Y R,

X 12. &3k 2887 & THRRICHRET 5,




X 13.8%#3 v 7V ORTEIR TR,
REICAN, By y 7Ty 7 TEAL TABIETET 5,

20



X10°1
2.0 1

A (T h=FU )

1.5 4
1.0 4
0.5 1

X10* e |
2.5 1 H:0 %1 (milli-Q-Water)

-773.451

2.0 1
1.5 1

-2160.241

A F I (0.1mol/e NaCl)

-1364 067

-GEG.126

-1151.871

T41.537
-1264.924
1590 205

—Q23 656

I
-525.420
613.479

-1094. 827

-462 331
-829.587
-997. 793
1461115
1718 316
-1994.501
-2461.181

500 1000 1500 2000 2500 3000 3500 m/z
14658 (T F=FU V), H.O B (milli-Q-water) .
A ZFVBE (0.1mol/0 NaCl) IZXk-oTHHENAZY I
MALDI/TOF-MS #{#FH LTIV =7 — RTHHT L TH~L
< ARARY P ADLER,
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3-4 MY E LA T IO

A IR A LT HICB W T, X F Rt L=y, £oREIRR
Z7H Z IRk o Te, DD, ALY bILF R THEORTTF NMEDEA
TWAIBHAEMHEHA LT, kDO LR ~OMNEEEZB 2V, i 7 rdho
NXTTF ROREZESS L Ttz 25 2 &Lz,

FEE
RO Las s, THROBEA A LTI E L8 2 /B LEEA L7z,

Fik
i)+ T DIER

EFLIX IR OBE 7 VAU 7 a— 7 v &M H LT,

TEERITY TV IED X R ERME LR NE DI LA TFREERH L,
TN EZBFTHNLRNE I L, B8 IE5~10cm BREDE YL RKEIDOLDE
EH L7,

o7l LT BALOHFIZAN 10 BREE L72OHRDH T Th D [4] &
o CREIL & MBS B DB o 2 K2 7%E Lz,

FTAD XX, P BpREZ Lo 7 2o a v 7 ORICiEIL 2 A, BRI
TR ARSI, ay SNy R KAV TEE L OEIRF T 10 BMGE L=,
ZO%, BAFLOEH L B3 Z2KPE L, 1 K 30 BRI 70, g
L= XTI RANEICEE, 20 LIZ= v T RANVEBNTHIESS T X OfF & 2 i
TS Lz,

Pz XL, faoFicigsl & L3 2 BN UMEA Uiz, Wbl U7 Fesll3deE L
TAHARTA LERFCREINDDT, DI NDRNIINEEEIE LT, &4 LT 1R
M 30 S RIAE Lz, B AKBEL-ZIC 1 REAE L ARG S S, 2 bDEE
10 [BIE Lz, £, EERNKDDEICHBILENIRGRICBE L, mEtis Lz, 1E
EicHmRlE — 7 M EEE ST,

D%, LR IR AT), HERSE TR IR L=, B ERE DB I~ 27
AT = R RANVEI I EZO ETEE L, I I0MEIC K D150
D IRNNERD I B U Ty W EEDBRIT~ R 7 2T = > 7 RA NV EHLEIC
HExZD ETIEELE,

i) ffEzE

TR T A A e (0.1mol/t NaCl) ZfEH U7z, (E¥EHILF T LA F8E 5
M L7,

e L= tas 7R 01g WD Fa—TIC ARz, &by ha—gy
D2EF 2 —T B Lz, K4 OF = — 7\ THIHEE A 50000 3o 2 7=, 8B T
15 sy L, BIZ 1 BLL B 0 —Cl# L, = 0o 2 L 15600G T 5
Sy O L. B orHEitE 2 5 F 2 — 712 L —30°CLL T OB HUE THks S
B, BRESHTY TNTF a—TOFELZRT, XT 7 4 VA TEEZ L THESFE TR
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Ze BT BRORS RE SRR IS 2 T it o v 2 e S e, o 7 v milli-Q-water %
100pl N2 ARLT w7 A LSERI iR S8 7,

ZipTip % 2 [ L TR ORTF ROEINEZ B Z e~ 72, Vo TV E
PR LT,

ii1) MALDI/TOF-MS (& & % 43 #r
Alfd & 7 C TR T MS & Ty BT L— FOWGEE Y TV OFE I & O W %
B 272, MALDI/TOF-MS TH > 7 VOt 2 o7z,

[=E S

WG OY TN TXTFRov—rnfmtian (M 15), Zhboo7r—#I%
MS/MS MFRIZHERT 21T+ 72BETH Y | [E] KENs b7 — 2 Bt &
e, BMAELEBMRFELIEERNICE Y O RXIJERMSELTEY
MALDUTOF-MS IZ L » THRHAFRIEETH S &I LTz,

ZL T, TR TOH T TEWVIEE THE LT m/z 8 1151 OF —% % MS/MS
MR TRIE LTERER, B BA 2k L TW\WBT7F K Casoparan ThHhDH I &
HA L (K16, 17), 2D b, Wﬁ’ioT%WA%H%éﬁki“Hﬁ
N7 F REfitE L, MALDI/TOF-MS IZ X > Tt —7 2 S8, MS/MS #3EI1Z
STRESEDLZENAREBTHL Z ENHA L, ZORER., m/z i 1151 ©OF — 5
DI SN E . EDORICHNHAE VXTI ETh D B- 1 BA »O—EH Th 5 AlREMEN
MW & BB LT,
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5
X104
o
H R ] X
-
o
1.0" T
0.8
0.6 1
i -
0'4 5 ; - B g E (I fur]
2 g8 ¢ § 8283 8
=] ; -+ -
0.2 g T8 2 8 &5 oaf 0B
o e - ' = - @ D0 o
O ToTsou
i
X 104
' ChnE] X
5
5 :
4.
8.
23 . }
="} w = 2 b o g:
oo oo @ a@ - oo
1 55 noab 5T 8 3
Q o~ o om 2 o0 ~ o
¢ & 97 TTooT o7
\l |Iw T T

500 1000 1500 2000 2500 3000 3500 m/z
15. BRRLZE A L2 R B EEICBWTERR LT

FA&l. Tl X|oy 7 vins MALDI/TOF-MS 2/ LT
V7V 7 harvE— RTOMLTHEIEZ~YRAART MLVORE,
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Ahs.Int. * 1000

a — ——t——r————— —F— —
b — + ; + + P + f + P + { 4
¥ —f——————p——§
70
&0
155019 pF
b2 k7 FFF 441 263
501 . B R yarroe
22: 279 o |
40 H 7T 7
Wy g
o pE b e | 410221 :
a0 ' : .
: 71:32“5 1151751
B ) RGPFRI 920601 ¥ 11
- P RGP! wEb10 b8 i
-1 693374 :
127,045 o | 103 “3?’5: g
s ; : 593 525
V| zsaore : ag
10 : b3 : 696,280 :
| B : vE soaans  998ST 100,507
[ ‘ | I 3 a1l
o ‘ L L L 08 Vi .
T T T T T T T T T T
] 100 200 300 400 500 500 700 500 300 1000 1100 1200 1300
1 Match Errors - M5MS Fragments NMSMS Analysis]
GPYRGPFPIN ( Mods: )
MH-+{monal: 1151 694 MH+(ava]: 1152411 MSAS Top  [1.000 Da w| Peaks 133 Above Theshold: 133 Zoom ta m/z for 2+
Masses: (¢ Monoisotopic  ( Awerage  Calculate: |Masses ~| Thieshald: 0.000 Assigned: 73 Mot Assigned: =] 1+, mdz: 0.00
c|p|v|r[c|P[F[P[I][1|v] ey | Pro val Arg | Gy | Pro | Phe Pro e | me | wva |
lon |12 34567 89 1011[1 2 B B 7 10 11
a Gl elvrR(s|Pp[Flr[ ] 1w 30.034| 127097 226455 382295 430278 536330 693300  7E0.452| 803536 | 1006620 1105568
a7 | e plv|R[e|p[Fle 0]y 13.007| 110080 200128 365230| 422251 510304 EE6372|  7E3.425|  57ES03| 080593 1089562
518 | 6| P\ v | RGP F P 1] 1]V 12023 109076 205144 364246 421267 518920 665366  7e2a4dl|  Br5525| 950609 1087ETT
G| PV R[a[P[F[P[ 1] 1]v 58.029| 155082 25450 410.251| 467272 564325 711394  906.446|  921530| 1034615 1133663
G PV Re P FlP[ 1] 1]v 41002 138055 237123 393.224| 450246 547298 E94367| 791420 904504 1017588 1116656
G PV R[e[P[F[P[ 1] 1]¥ 40.018| 137071 236139 392240| 448262 546315 693383 790435  903520| 1016604 1115672
G P|v R G PFlR[ 1] 1wV 76033 1730892 272160 428.262| 4850093 582396 729404 826457 | 93954l | 1052625 1151694
G p|v R e PFlR[ 1] 1]¥ 75085 172408 271176 427.078| 484209 531952 728420  B825473| 838557 1051641 1150.710
x G plv RGP Fl P 1] 1w 144085|  257150| 370234 4672686|  B14355| 711408 760420| 924530 1023509| 1120651 1177673
y G plv RGP Fl P[0 1]v] 18085  231170| 344254 441307| 535376 655428 742450| 808551  0O7EM1D| 1094672 1151604
z Gl p|viR[s|Pr[Flr[ 1] 0]w] 10toe0|  214144] 32228 424.261| 571340 665402 725423|  e81524| 080593 | 107TE45| 1134667
i G plviRs| Pl Flr 0] 1w 30,054 70,085 72080 120113 30033 70085 120080 70.065 55,095 36095 72.080
1M10/9 8 7 6 3 4 3 21 Wal Il e Pro Phe Pro Gly Ay Wal Pro Gly

16. MS/MS BRRIZ X » TE LN m/z11561 OD_XTFF RO T I ) BRERF,

ficieneas Mascot Search Results

: Fuko
: fukufobihiro.ac.jp

: DATA.TXT

uS data file
Database : NCBInr 20110429 (13841106 sequences; 4750259772 residues)
Taxonomy : Other mammalia (259186 sequences)
Timestamp : 12 May 2011 at 06:01:14 GMT
Protein hits i gil115660  RecName: Full=Beta-casein; Contains: RecName: Full=Casoparan; Contains: RecHame: Full=Antioxidant peptide; Contains: Reclame: Full=Casohypotensin; Flags:
T T TTINTTTTERTrETY
gi|297463406 PREDICTED: protein kinase D1 [Bos taurus]
g1]194208847 PREDICIED: similar to TATA box binding protein (TBP)-associated factor, RNA polymerase I, C, 110kDa [Equus cabal
91311277241 PREDICTED: factor VIIT incron 22 protein-like [Sus scrofa]
gi|194665871 PREDICTED: erythroblast membrane-associated protein (Scianna blood group)-like [Sos taurus]
gi|149758843 PREDICTED: similar to ITEAL protein homolog (predicted) [Equus caballus]
91291403242 PREDICTED: p2l-activated kinase § [Oryctolagus cuniculus]
gi|311270609 PREDICTED: hypothetical protein LOC100526251 [Sus scrofa]
911301764949 PREDICTED: bcl-2-like protein 12-like [Ailuropoda melanoleucal
NCBInr Decoy False discovery rate
Peptide matches above identity threshold 1 0 0.00%
Peptide matches above homology or identity threshold 1 0 0.00 %

Mascot Score Histogram

Tons score is - L0*Log(P). where P is the probability that the observed match is a random event
Individual ions scores > 35 indicate identity or extensive homology (p<0.05).
Protein scores are derived from fons scores as a non-probabilistic basis for ranking protein hits.

RbmWERZRLTND
[ 7 i A

Humber of Hits

X 17. MS/MS BRBZIZ L B3 F —F R— 2 FCO m/z1151 ODXRTFF FOREREE,

25



3-56 NH.HCO: IRt~ DEE

ANRD L 912, LA A ST LB Y TV TIARTTF FORIEEZB 729
ZEIETERL, L2 L, ARAEMESEE LS UV TIIAR T T RORIEE B
RO ZLIFETES, ELICHREENTERTF RO —7 LEEMENE DL >
7o

ZDI=, L UTHEM LTz NaCl & iEhilic, R ORESCEY DR ESCE
MHXTF R 2RI SN Ch D NHHCO s LTEM L
THAE LB NS DX R O & A 7=,

Fo, AU ESREZETHD N TR L CH R EORTF N
B, JiHY T RORT S FREEZINSE, S M) TV EA L
Z LI KD HRNN I 2 B RN B A T D MSIMS MR DT F RORIEICI
HIEEDNFILE B Z o7z,

okt
RO LAz, fROAF AN L TR E L8R 2k LEEH L7,

Ik
1) tasv o T OERK

TEERIEY > TN ANED X RV ERFE LR NE S I T T AFREEH L,
W) 7Bk 5 i L,

FLR AR, RBERER & RO TRTRE o7z,

i) fhHESE

1mol/t NH.HCO: 100pf & milli-Q-water 1000pl % FLEKIZ AdL, ¥k tas v
TNEEYERA L, TO%, ILBETEVIEL, 1 FkE Lz, 1 K#E%Z, 5O
HBETRHEBVELTHDL, Xy ML TFa—7Ihsmh 7L
Teo T2—7% 60°COWRKFIZAIT, SHEHEI L, ¥ L\ EEENEET, 7
NEVY U VEREHLTY vz Al L A anl Lz, 2%k, 7
100pL i Y 7Fov bl ANz, 18 REfEILL | 37°CChE L 7=,

P T 0.1%TFA Z iz, pH iRBHCTHIE L7223 5 pH4 IFICHE LTz, £
Dt%. ZipTip I L DEINEZRL Z 2o T2

iii) MALDI/TOF-MS (2 X A 554
AR ERICTHET MS #—4 v N7 L— FOBEE L o 7L O L D W %
B2, MALDI/TOF-MS CTH > 7 LVOE 2B 2 /-7,

fER

ST ORER., NH.HCOIBEEAZEH L7 08Tics VT, AL TIEAR<FHEHEHA L
THERR LT &Y 7T, V717 ha vt — RO TXFF Ror' —7
PEALZLENTE (X18), £7-. m/z1267 R ED BB A LT F KD mlz & [F—
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D mlz Z_xTE—7 OB I 27,
L2rL, MS/MS BRIZE > TCRIF ROREEZB IR H Z LTk hoT2, *
DI=h B =7 OFRERLC A 0T 7200, —HEO_TF R o TRICB W T, Bx

KB FEIT LT,

o+ O~ N
: MU T Y
]
4000 1 :
3000 - s
a
@
2000 | R
a . g
g o‘r EC’E% 2
0 3 . - o Qo
10003 5 g2 oz E P RES : g 8
@ § o I I F @ a -
? - z il" o .8
| | .
6000 /] g N
E U T e L
o
50001 z
4000
300011
g
]
200014 g
T o
@ g @
s o3 A N ¢ z
10009 & 5 ST N ; :
@ @ o [ . R - o o
Tl s oo T T A §
| L i

500 1000 1500 2000
18. 0.1mol/e NH. HCO:IZ k> CTHHi L

2500 3000 3500 m/z

MY ZV U REDR [HY] & TRl OoFrTunG
MALDUTOF-MS 2 LCY 7L 7 br i E— R THH L TR

< AANRYT " LD L,
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3-6 BiEKROEIBEDT & h = Y « 0.1%TFA IREK DO IRE D7

ARR O K 912, NHiHCO B K 2 ~7F Fafii L72 ¥ 7O T, ~
TFROE—2 %55 2 LIEHRTS MS/IMS #ERIZK D REFR 2 b o7z,
FOEH, O L > TEHEOLNAYAARXYT MIVNOXRTF RO —7 O58aE & #i %
NS 570ls, —HOXTF N OB IEEL TR IE L &IT LT,

Z DA T ZipTip (2 & 53> T WD B OB R T F RO RIS
LEROEWENOT & b=~ U /L ORFEZME LILET 5 2 & T, LT F ORI
ERENTE =KV VOREZRFT 5,

FEE
RO LAz, TROAF AN L TR E L8R 2k LEEH L7,

Ik
i)+ T DIER

TEEFIIY TN ANRD X o X TERHELBRNE DI T I AP EEMAL,
W J3% o T B ie N Sz Lz,

FLR AR, RBERER: & RO TRt o7z,

1) fhHEE

A A (0.1mol/t NHL.HCO:) A Uiz, YR ILH = 5 F48
EAEMA L,

MLl Lamh 7 z28 01g I Fa—T7 I ANz, E6icary ha—Lsgy
DLEF 2—T7 % HE LI, &% OF =2 — 7 |\ ZHHEE 2 100pe & milli-Q-water 900l
Mz Tz, BEKRT 15 oMEHL, B 1B EISV—CHRELE, F2—7%
60CHOETICANT, 3R L., X o U 2SS, EOOBS 2 L
15600G T 5 Frfiliz DrEE U, B ofhHEs g 2 [ L7, £ Dtk 270 100pe
W R U vt iz, 18 BELLE 37 CCTHE L=,
7T 0.1%TFA 2z, pH &BE CTHIE L7235 pH4 LLFIZHHE L=, £D
%, ZipTip (2 X BN AZ B Z 72> 7=, ZipTip 12 L A FEIUDOERIZ, Elution KO T
T h=FULDEEE 5%, 50%, 70% D 3 FEEHEEMR L, BIELZ o7,

iii) MALDI/TOF-MS (2 X A 554
AR ERICTHET MS #—4 v X L— FOBEE L o 7L O L D W %
B2, MALDI/TOF-MS CTH > 7 VO Z2B 2 -7,

(=TS

YT NEGHTLTCRER, 72 b=V L 5% 7V TIETTF FOE— 27 13k
HENnehoiz, 7 r=KU/L 50% K%Y T0% > 7 izBWTiE, Wi 7z
BWTXRTF ROE—r N8t sz, ZO/E, Mt 7ot sz~
FRE—7OMEICITIHE VBT EC > bDD, 7 =KV 50%H >
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TCBW TR SN 2o =208, T =R 0% 7 izEBnT
FEER SN (K 19), ZOfERNL, LiEIT ZipTip 12 X 2 G AEE O BRI [F]
WHRRCER T2 72 =R UL« 0.1%TFA IRGRIZCB T A7 b= KU LD ERT
T0%I235HZ &L,

X 104"]
TER=FIIV 5%

-407.382

1.5

1.0

0.5

=

oot

|

X 10*#
T r=rUb 50%

-407.385

1.5 s

1.0

2726.652
-3094.789

|
%

“1197.194
-1626.814

0.5+

_— "l"l'l'u" T WRTRTIIN

X 104¥
TEF=FUIL T0%

-407.389

1.5 5

1.00

-1187.307
-“1626.821
-18906.671
-2726.079
-2885.887
-2965.345

0.5+

500 1000 1500 2000 2500 3000 3500 m/z
X 19. ZipTip I & 2 B K ORTF FOEINEHZER T 5

TERF=FU - 01%TFABREEKDOTE N =N I VEE%

5%. 50%. T0%IZ L CHH L=V 7 Adns

MALDI/TOF-MS 2 LTV =7 %— FCoHO L TH =

<V AR FLD R,
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37 NPV AT LB E R BHEGICEYT 5 RERE O

ADRD K I, I L > THHIND Y AANRT MLVANDTF RO E—7 OFRE
EHEWIMSED7-01C, —HEOXTF N OHIEELZRESEL Z LiIc LT,
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Lz, TR O EIZZ VD, R Sl T I OMESCHEIC L 2RAERE
MBNEZZ DAL, EITHEIEILEL S OB T Z 0 I2< WA I 2 O EHME DR
BHL DN E TS, I IOMEIC K DIEGROEN DI WNE O A Z R L
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GRS Mascot Search Results

User : Foku

Email : fokumBeockihiro.ac.jp

Search title

M5 data file : DATA.TXT

Database : NCBInr 20130202 (22826945 sequences; 7847231743 residuoes)
Taxonomy : Mammalia (mammals) (1304676 sequences)

Timestamp : 4 Feb 2013 at 02:37:10 GMT

Protein hits : gi|954 asl-casein [Capra hircus]

gi|1841552 LPAAT [Homo sapiens]

gi|344252342 Protein S0LO [Cricetulus griseus]
gi|351709672 Antigen KI-&7 [Heterocephalus glaber]
gi|403287843 PREDICTED: glutamate carboxypeptidase 2 isoform
gi|3116438 gag protein [Sus scrofa]

gi| 397471912 PREDICTED: zinc finger protein 552 [Pan paniscu
gi|7022691 unnamed protein product [Homo sapiens]

gi| 402878701 PREDICTED: triple QxxE/R motif-containing prote
gi|119608942 hCG2041489 [Homo sapiens]

[Saimiri boliviensis boliviensis]

[Papio anubis]

NCBIor Decoy False discovery rate
Peptide matches above identity threshold 1 0 0.00 %
Peptide matches above homology or identity threshold 1 0 0.00 %

Mascot Score Histogram

Tons score is -10*Log(P), where P is the probability that the observed match is a random event.
Individual ions scores > 44 indicate identity or extensive homology (p<0.05).
Protein scores are derived from ions scores as a non-probabilistic basis for ranking protein hits.
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N

Number of Hits

P B S L
( | )‘ R

Protein Score

X 24. MS/MS BRIC L BT —FZ RX— 2 L TO m/z11267 DXFF FORI EREE,
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Summary

The milking and milk uses are originated in West Asia. The start of milking made
food production such as ‘milk’ possible in keeping animals alive, without
slaughtering animals to get meat. It became possible for human being by the start
of milking and milk uses to spread their life even in the area where crop
cultivation 1s difficult and food resources are poor. Although the milk uses is
momentous invention in the history of human being, it is not clear yet when the
milk uses started. Therefore the purpose of this study in the master’s program is
1) to establish an extraction method of milk peptides from a milk-components
adherent pottery shard, and 2) to establish an identification method of the
extracted milk peptides by MALDI/TOF-MS and MS/MS, to establish an assay
process for discussing the origin of milk uses and its history. In addition, using the
sampling process and identification method of peptide which were established, it
decided to also conduct analysis of an actual ancient shard. MALDI/TOF-MS can
analyze an extensive sample, and since the amount of samples to be used can be
managed with a small quantity, a sample is a mass spectrometer suitable for
research of archaeology with many rare things.

In order to select the solvent for extracting peptide from a milk ingredient
adhesion shard, comparison examination was carried out with three kinds of
solvents, Organic solvent (acetonitrile) , H-O solvent (milli-Q-water) , and Ion
solvent (0.1mol/¢ NaCl). As a result, the number of detection of the peak of
peptide had more extraction by an ion solvent (0.1mol/¢ NaCl). In addition, as a
result of also trying the analysis which uses 0.1mol/t NH.:HCO3s, the peptide
extraction which used 0.1mol/t NH.:HCO: as the solvent had more detection of a
peak than the peptide extraction which used 0.1mol/¢ NaCl as the solvent. From
the above thing, it was elected as extraction of milk peptide from a milk
ingredient adhesion shard that it is a solvent in which 0.1mol/¢ NH.HCO:which
1s an 1on solvent can detect the peak of more peptide.

About the Acetonitrile and a 0.1%TFA mixed solution used for the desalination
and peptide recovery in a peptide extraction process, 5%, 50%, and 70% of three
divisions were created for the concentration of acetonitrile, and each peptide
recovery effect was compared. As a result, there was more peak detection of
peptide in the division of 70% of acetonitrile concentration. In addition,
comparison examination of the number of peaks and intensity of a mass spectrum
which are obtained by setting up two divisions of 18 hours and 2 hours in the
processing time of protein digestive enzyme trypsin was carried out. As a result,
more peaks have been detected in the division of processing for 18 hours.
Moreover, concentration by freeze-drying was performed at the time of peptide
extraction, and the effect was investigated. As a result, as compared with the
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sample which is not condensing, the detection intensity of the peak of peptide and
the number of detection increased the mass spectrum of the sample which
condensed. Therefore, it became clear that concentration of the sample by
freeze-drying was effective.

From these results, use 0.1mol/t NH.HCOs as a Acetonitrile and a 0.1%TFA
mixed solvent and it uses the solution of 70% of acetonitrile concentration for
desalination and peptide recovery, The process of operation which performs
trypsin treatment in 18 hours and performs sample concentration by
freeze-drying was determined as the milk peptide sampling process from a milk
ingredient adhesion shard.

MALDI/TOF-MS analyzed the extracted milk peptide and it analyzed the mass
spectrum. As a result, many peptide peaks could be detected and many peaks of
the peptide in which m/z of casein and a same number value is shown were
obtained. Among the peaks in which those detected m/z and m/z of casein
corresponded, in the peak of m/z1267, the amino acid sequence was analyzed and
MS/MS search performed database collation. As a result, it was 1dentified that the
peak of m/z1267 is amino acid sequence YLGYLEQLLR, and is alphaS1 casein.
Therefore, it became clear that peptide was extracted from a milk ingredient
adhesion shard, and milk peptide could be identified by the analysis by the
sampling process and MALDI/TOF-MS of peptide which were established by this
research, and identification by MS/MS search. It is thought that the appraisal
method of the milk peptide which can distinguish here whether the milk
ingredient is intermingled in the shard by this research was established.

Peptide was extracted from the ancient shard of BC6000 actually excavated
from the ruins of Umm Qseir in Syria using the appraisal method of the milk
peptide established by this research, and MALDI/TOF-MS analyzed. As a result,
although many peaks were detected, since the ancient shard was buried into soil
for a long time, it was thought that many bacteria and peaks by contamination of
soil constituent origin existed. There is a future subject in considering the
influence of these bacteria, the removal method of contamination of soil
constituent origin, and ingredient degradation by time progress.

When the above was summarized, the method of extracting peptide from the
shard sample to which the milk ingredient adhered by this research was
established. Therefore, the mass spectrum was analyzed for the extracted peptide
by MALDI/TOF-MS, the amino acid sequence of peptide was able to be analyzed
by MS/MS search, and the identification method of the milk peptide which
compares the analyzed amino acid sequence with a database, and identifies
peptide was able to be established. It can be said that the evaluation system by
milk peptide for solving the origin and history of milk use by this research was
able to be established from these results.
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