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1.1 FE5IRH

Reflex %Y MALDI-TOF JFii%{% ( #%[E Bruker 23 #]) ; SPECTRA MAX M2 Z IREREHRIY ; OLYMPUS
I TR

NI SR ER 1 (HTF) | AR 22 (INS) 1S AR 1 (HSF) T Sigma A R 5 Wik 4l & o T2k
1 (SZLF) HASEE = A1T 4 RV Z K (Aplysia acidic peptide, AP) i 3¢ E R HCOR 22 2E W)
BARPOER; a-FA4-FBEENEER (CHCA) g H T3EE ICN BB A, =AM, CNE (4N
99% ) . % " WHLER4M ( Na,S,0, ) 25 H e8] 35 by [ 7= 3 Hr 4k
1.2 ZWHZE
1.2.1  FfAffe & B H CHCA A iE R K CHCA % TR 80N 0. 1% B =5 LR M LG IR
WAL 12 1) Zad N, Zad B 75 AT DAL FEAS 5 min, WHE BIEWR. FH pH =6. 5 [ R ZR IR KL
il 10 pmol/ WL RS 2 (43F & 5773. 5) BB, (AT 10, 15, 20, 25, 30, 35 f5M e FERrR ey AP
(531 2961. 8) BLALHK B2 A 1000 pmol/ WL MY, fHiHITHTZE 26, 30, 34, 38, 42, 46, 58, 60 fi5Hi FE.
HTF(1 mg/mL), BSA (1 mg/mL), HSF(77 mg/mL) , SZLF(77 mg/mL) , apoSZLF (77 mg/mL) ¥ H —
WFEMKELH], PEG 20000 (77 mg/mL) FH ZBEECH]. BREAZEREE 1 (apoSZLF) 2 BESCHR[ 11 ] 7 4,
BB G, BE B 215 100000 B IEE  BBIEIR AW, 1938 L8R ekEA.

L1 fH CHCA MRS IR ZE IR 5 IAFLLIRS). S 2.t CHCA TRARIVE 43 5 &%
bz bR B 10 0 A0 78 N 4 (VA W (HTF, BSA, SZLF, apoSZLF) , 4% 5: 1A ILIRS). 4558 B AE
OLYMPUS % i ise T W22
1.2.2  SRFE A B AIRE S AT 1 882 UL 1 LRRUHIR2))E, B0, 8 wL IR G E A T
FEAEE L, FERESD T 3R TS, RSO BT A A, 35 FH C Dk o ZUO'E (337 nm) 25U
i) Reflex Il #Y MALDI-TOF Fiif{%, LethAsX, fnsk s 457 20 kv, kbS8 2 ns, B AEIR ) [H]
20000 ns, ELASHES.33 x10 7 Pa, 1EEFRENE, REAFE S BELIERE 30 AR 8 (U R RS S A
Bk g, U SRR RG-S 30 e, BT (E S SR 210 ), SEEBEOIK iR BE 120 1k,
AHXTEOGIREE R 50% , K FHAMRIE S & 22 BR BT ik i e i 3 ) AR XS SO BE S 70% , 65% , 60% ,
55% , 50% , 45% , 40% FIRE AT 45 SR 4T
1.2.3 RN B AR5 B IR R B B 0T SR USRI BRI N A 4G SR R R R 1 A T I
i BT . SR R BE4T SDS-PAGE 4347, #E8REE 11 FER R 100, 50, 20, 10 pg, - FES
FEPRE 2 R RS, VIS TR IR SRR U R B [REREREEER | A
AN SZLF, HSF, apoSZLF MFENT 2 5K A B BORIR &, 5 214845 5. SR or PR i 9
3, Bk FEEE 0.5 ns, HESHOR A R LM, B8 227 MASCOT (hitp : //www. matrixscience. com )
KRMIEHE, BESE AR EIRZ 0.5, WA | DAELZURA &, T8 BRI
( Hydroxymethyl ) 1484k ( Oxidation ) &4 " .
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2.1 EAREBERRSSRRIGIENETERE

¥ HTF, BSA, SZLF Fl apoSZLF % FIE #2315 INS(10 pmol/uL) B4, AHNA CHCA %53 A %
TG M R, EARRNEOCIRE R, R E] INS BRI E S, ArLiX S (ARSI A B &E RN
BER i S, (HATVE CHCA FHBIRIAHEAEI. B 1 354k a & INS(0. 667 pmol/wL) B3k [&l, INS J5ifif
F(m/z) R 5773. 5, 4aXtsd LR 1370, FEAAE] INS MR EEAUE T, fERE T % 50 VIR IL I SZLF J=
INS FI4a %] 50 FEHE = 2 1. 6019 x 10* (& 1 3528 b) , L AREIN SZLF f) INS R4 XT38 B 10 54 4. ioF
— PRSI AE L], M INS BRHRIRIKZS 10, 15, 20, 25, 30, 35 f5M B )G, W SZLF 20 vh 251 ik i
f) INS 265858 B H A R ARFR R ZE 1K i X BE A 1A B S B, X — 42 55 INS A vk B G
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x, ATEES TN SZLF RRRAA R S 45 C. Y 20000
INS ¥ FZ i T 0. 286 pmol/plL Bf, 76 Ml [ 41 F  Z 15000
MALDI-MS JLP-TCEEAG I 2] INS 1 B, (Hyshn § 10000
SZLF {2, INS f%) 26 %5 5% B 3k 8] 9629. 0 ZE 47,
SZLF AL AT LAFR 7 INS A 406 % i B, [] s o 42 v 000
INS (9 RBUEFE WL, 1 & TR H MALDI-MS 4 K a
AR 10~ HOhH SR B R LAY INS BE S, ’ 5500 ) 200

N TUESE EiRiE ’ BEFE R 701 8 F 5T BSA ’ Fig.1 Comparison absolute’:l;tensity of INS(a) in
HTF, apoSZLF Fll SZLF YE el Bh| , #F—k the presence of SZLF (b)
SR BT REAE T4 R INS A9 28 X o B2 AR R AR, 81 2 (A) KW, B INS W EEHE I AE 0. 286 ~ 1.0
pmol/pL LI, INS B T AFNLE XS 3 FEAARAR ; B INS e RGBS, INS 4 X g B AR 1y | (s
ARG RS, B3RN0 HTF, BSA, SZLF 1 apoSZLF J&i, INS ()4 %} 5 BF 40§ #i v, Horp
HTF $2 5 INS 28X} 50 B RO e b B3 X — IS Ui, X S8 26 (1 0 5 A B B 0 INS B LR AR
& INS e %R RS, 7R E AT HTF M SZLF ¥E T EE A, T2 TmEA RS
B4 I8 B T RS SO RE R 2 fifg sk, 4398 SZLF Al apoSZLF X 3 AU AT EIMER. K 2(B)
HARTE] INS #eBE R, INS + ddw, INS + SZLF F1 INS + apoSZLF 3 #H Z [a] () %f b, Al LAAH Y, SZLF Al
apoSZLF HJREHE R INS MBS TAb R AL X i B, W 40 ) et A S B M M BL. SZLF 4374549 2k
BV A 5EH AL, AT & 780 8%t 8T8k B - A ECA AR Eh o T4, 8RR PRI kA%
BRI EGER R IR, SEBEARSAESRZADRIEE" . St S RO R, R AR
LA INS 4 x5 58 B p 42 m JF JC W sz [ 181 2(B) |, RIVERER AU gka% b 8 1 A e HLB iR £5 20 70 5
03 INS B AR IC I, vl BB 88 SRR I SE A M S5 A6 56, IOk, 20 R4 Xl i F 18 g 1) ke 1A
SPE TN RIZ AT IR SR B S W OO RE R, IR AL B 45 INS I RS T B T R A I
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Fig.2 Plot of absolute intensity vs. INS concentration in the presence of protein intensifiers
(A) &: —INS+H,0; @: —INS +PEG; m: —INS + HTF; a: —INS + BSA;
(B) . —INS+H,0; m: —INS +SZLF; a: —INS + apoSZLF.
A PEG 20000 VRS INY)-55E A IGIZEA T XTI, 423 PEG 20000 £ INS ik i
o %5 B 5 INS Vi BE 3 3 I F T AR SE, BIFEASIA] INS ¥R BE T, e Xof o S8 SR H 578 — A AR LU A B B
INS + PEG AU I Z AL TF- 2. T PEG SR KYE, f PEG | ZEBUAIEE f R & 7S L) fn A
BIEHSET, —ERE LR T INS AR, A H T B G5 s, (HIX R4 X INS
BRI RCRARIT , PRI INS 4058 B2 A3 i i e i 1052, (] I 158 B i A4 45 440 7 ek 3 ) g
AT BT B INS RYZEXTIREE. SRT, PEG MEMUSINGRINT, PEG A% B B 45 i K B A e 22 141 INS /Y
K, HLINS fEZhdh oA A5, i PEG S5 E &R A BSIGXT HE, FHAE SR INS Hi 5.
2.2 INS, ERMEBREAY ALK
CHCA C 8y ZH HVERGE r Mrfg FE 5T, J2 N &4 (K&, al ISOOE e RE 8 75
T MU A AR N | B EBESE AR T, A A R B8 A AR Al b AT R T I RO RE R
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i 25 22 IR 5 46 A BUE i 13 1, Bt MALDI-MS A& ) &8 3 L 2 A B INS RS AR A,
ME3(A) ~(D)R[FHH, CHCA 4355 BSA, HSF F HTF JE WA [|] 4 SR S5 46 ; CHCA | ASTR)#E R
NS RS E AL B 3(E) ~ (H) #4513 (A) BB AR, FEBT AT AR A K , 1A 35 T AR
K. EEI3(H) Y, B B R SR Z 5 & T RB 232 AL 0% IR B4 5 INS 4o X a8 &
ARG RO, @ — RIEOERE R X, RIE 3(E) ~ (H) B RNES | 5 R4S s n] 52
SR O, IR 2 RS A R B, IR R INS B A R S IRIE AR E R T
J5T | INS FIEE ST 38 ) i S A, ol 2 1 5 S A A8k Al B R 4 A7 % S B i 4 INS.

‘

Fig.3 Images of deposited droplets
(A) CHCA; (B) CHCA +BSA; (C) CHCA + HSF; (D) CHCA + HTF; (E) CHCA +INS;
(F) CHCA +INS +BSA; (G) CHCA +INS + HSF; (H) CHCA +INS + HTF.
2.3 AEEBREGERESRAEFULRER
IR 4 FREE O R 2 KL R SRR 30T

251

PURBRFRESR R, MBS AL E 2K HEE R
FRMEZ BK (Aplysia acidic peptide, AP), >RFHZEMLIAY
ST 7 i, TARE A B8 AR A AR AL Y 52 5 I 4
(B 4), HIEGR AP 48 X058 B I B - Y 42 73 2 ~ 4

i, BULRIE (U A RON L, JEEEAr 2 [
e FERAIRINT, 3 Fh iR A B S /E M AR L. 7EAS 15.0 20,0 25.0 30.0 35.0 40.0

s N N AP concentration/(pmol -uL ")
@@ﬂﬂff{ﬁ%ﬁﬁﬁﬂ‘, AP HEALT 17. 241 pmol/ Fig.4 Plot of absolute intensity vs. AP concentra-
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pL i > S ok E] AP E"J{%‘%Bﬁrﬁ_, (55 IRl tion in the presence of protein intensifiers
HTF, BSA, SZLF ), AP J5igud s X om B 547 3k o: AP+H,0; a: AP +BSA; m: AP + HTF;
R AR . 24 AP WREERE M 16. 667 pmol/uL I 7% ®: AP +SZIF.

A1 BSA B, H AP [0 (¥ 26 X0 58 BEATD 9 il #55 3% 3013. 8.
2.4 R AREEHKER
1z A B2 2 ORI B AT IR SO A v, 23 SRR T 1 MRS 2, 4931 — R A ik g
SR BIF TR AR R, MHRLARI R 2 P8 i 5 S VE e i H 91 T 1.
Table 1 Database search results of transferrin analyzed with peptide mass fingerprinting( PMF )

in the presence of protein intensifiers *

Score Sequence coverage( % ) Matched No. /Searched No.
Loading amount/ pg
A/B/C/D A/B/C/D A/B/C/D
100 96/103/121/105 27/27/26/25 (18/45)/(19/50)/(20/47)/(17/36)
50 70/84/118/130 24/25/28/37 (12/29)/(16/45)/(17/33)/(20/44)
20 62/86/75/76 22/25/26/19 (13/38)/(19/56)/(16/47)/(15/39)
10 64/110/82/82 22/27/24/28 (10/26)/(18/39)/(14/32)/(15/37)

* The markers: H,O(A), HSF(B), SZLF(C) and apoSZLF(D).
WM LB R RS HTF AR/, A 20 HTF IKR Bk 2408 | B 55 SR DC g n 8 H
YRR, BLHITE—E Y0 AR BE () 8 AR AR T IRTR 804 0E , X5 By 2D R i A
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P4 Tt i 3R A5 BT 0 K R Bk BE SRR 6. 7E B ~ D B4 50 h I E i HSF, SZLF, apoSZLF, % FHLR
e EAE R ARERE SRR AR A A R AR, RV BOfE BAiesE , & LR 2 m i/, 7R —
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Ionization Rate and Absolute Intensity of Peptides Enhanced with Matrix-
assisted Laser Desorption/Ionization in the Presence of Proteins

ZHUO Hui-Qin'?, HUANG He-Qing'”", WENG Lu-Na'?, HUANG Hui-Ying'>
(1. Key Laboratory of the MOD for Cell Biology and Tumor Cell Engineering, School of Life Sciences ,
2. The Key Laboratory of Chemical Biology of Fujian Province, College Chemistry & Chemical Engineering,
Xiamen University, Xiamen 361005, China)

Abstract Human serum transferrin( HTF ) , bovine serum albumin(BSA), and horse spleen ferritin ( HSF')
have capacities of assisting the matrix to enhance ionization rate and absolute intensity both insulin( INS) and
aplysia acidic peptide ( AP) by laser desorption/ionization, and this enhancement can be up to 10 and 4
times, respectively. This phenomenon was independent on the concentration of INS, but dependent on these
intensifiers strongly. Moreover, the similar enhancing rate of absolute intensity of INS was observed by both
SZLF- and apoSZLF-assisted matrix, indicating that this effect was not relative to the metal ions of proteins,
but their compositions and structures. The fragment numbers of HTF lysised with endopeptidease and matching
rate with reference transferrin were greatly improved in the presence of SZLF, apoSZLF and HSF, when HTF
was identified by a combined techniques, lysis enzyme and peptide mass fingerprinting ( PMF ). This novel
effect might play an important role in enhancing the reliability for identifying protein.

Keywords MALDI-TOF MS; Peptide; Absolute intensity; Protein-assisted matrix; PMF
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