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ABSTRACT For accurate analysis of low molecular peptides
using SELDI-TOF MS (surface enhanced laser desorption/
ionization time of flight mass spectrometry), the optimized
analytical conditions should be established for a specific
biological sample. This study was conducted to optimize
SELDI-TOF MS analytical conditions for profiling low
molecular peptide below 10 kDa presented in sorghum seeds.
Analytical conditions were as follows; (1) protein chips:
CMI10 (weak cation exchanger) and Q10 (strong anion
exchanger), (2) dilution factors of binding buffer: 1/2, 1/5,
1/10, 1/20, 1/50, 1/100, and 1/200, (3) the stringency of Q10
binding buffer: 10 mM and 100 mM, and (4) protein extrac-
tion buffers: sodium borate, sodium borate + acetone, phenol,
and TCA buffers. Optimum dilution factors were selected
as 1/20 and 1/50 in both protein chips, CM10 and QI0.
Low stringency of Q10 binding buffer (10mM) detected
more peptide peaks than high stringency (100 mM). Selected
protein extraction buffers of sorghum seed for SELDI-TOF
MS analysis was the sodium borate buffer in the range of
2~10 kDa, while the phenol buffer was more suitable in
the range of 10~20 kDa.
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SELDI-TOF MS(surface enhanced laser desorption/ionization
time of flight mass spectrometry)-> MALDI-TOF MS 7|<&
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wejstal vi= 8}7] wjZel] ThAIZke] thEFe] A
itk SHATE AsAle] W7k 30 kDaolstel AuAt
Ajsto] Eo, Askiso] AotEr) tha Wol
Qlth(Issaq et al, 2002; Ndao et al., 2010).
SELDI-TOF MS 7|42 Ago dAjo] o|27] 71| z+
oot AWl 27 Awe 9% ¥ 9
509] Hefo]= xzsely W ulol o ulA el
0] 2131 QJth(Ndao et al., 2010; Petricoin and Liotta,
2004). o]2] #o}o]x] SELDL-TOF MS 44L& 58 9 4
=2 Ao FE Z71EthAkashi and Yamori, 2007; Badri

et al., 2009; Ebert et al, 2008; Emami et al., 2010;
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Gomiero et al., 2006; Huang et al., 2009; Povero et al.,
2010). SELDI-TOF MS 7|49 Z-gof Qlojx] B4 A&
o 24 219 FHAshs FaAolgt & 4 dth(Zhong
et al, 2010). Q17+ &7, 4 % & Feolt B4 9T
Z| A3l =42 Bio-RadAle] 7ho|l= Fof AAIEIL QAT
(Baggerly et al., 2004; Dijkstra et al., 2007; Rollin et al.,
2007), o]2e] Alzef tigt A3}t 21| Hile wjH[gh
Aotk B4 Alze feolt £4F fdiAe 54 Al
=of et A3} 21S Sstes Zlo] AldE ofof Tt
(Panicker et al., 2009; Zhong et al., 2010).

B QA S4 F2 T Hefo= £4o] SELDI-
TOF MS 7|&S #-g3ko| 9JojA] SELDI-TOF MS9] A3+
3 AL 9% HAStE A 3y W AR HRIg
B3 o] B Ajul g Tals] AAsec.

Mz H e

2 Aol AFSSE =4 A= 20080 FEHTH of| A
3} 5 mm= FUsHA oRgste] 47C of| A
AAsFA T T2l skeF =4 o]l UV-Spectrophotomater
(MECASYS)E A5, A&t thuld 9l sefo|= &2
Ao SELDI-TOF MS (BIO-RAD)S ARg-31¢it.

< o F2de Alg HjlY HEZ 172, 15, 1/10,
1/20, 1/50, 1/100 Z18]1L 1/200% 3|45}t A|=59] violw]
H 1= CM10(weak cation exchanger)-2 0.1 M sodium acetate,
pH 4.0(CM low-stringency buffer)?} Q10(strong anion
exchanger)< 10 mM Tris-HCI, pH 9.0(Q10 low-stringency
buffer)E ARE-3} i th

A2 HilE HEHO| =

A= HhlY e ZEl QU0 FE 1 olgstol
10 mM Tris-HCI, pH 9.0(low-stringency buffer)2} 100 mM
Tris-HCI, pH 9.0(high-stringency buffer) &2 2432 F3ic}

(1) 12.5 mM Sodium Borate, pH 10.02% B-ME, 1%
Triton X-100) (Hamaker et al., 1995), (2) 12.5 mM Sodium
Borate, pH 10.02% B-ME, 1% Triton X-100) #&] %

acetone 74, (3) TCA(Trichloroacetic acid) * 2] acetone
A, (4) phenol W(0.7 M sucrose, 0.1M KCI, 0.5 M
Tris-HCI pH 7.5, 50 mM EDTA, 2% 2-ME, 1 mM PMSF)
Z2] & 0.1 M ammonium acetate 2] A*HS &35}
(Isaacson et al., 2006).

=2 vpalEt 3 A 0.1 g2 47HA] 9] o
£ N 1 mlof|A 3= &, F Tuld FEF2 Bradford
B S -85} ch(Bradford, 1976).
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wj<mo] whel ] & 4C o] Hakgich ohd o) 24
5 flete] Alm HRRlE HTE 200 ulE ko] wellol
A7ysto] ALo|A 250 rpm o2 SE wHlF 3 Hpely uH

Q1% Wi} A% T Ko S4E Tl A RE 150 ul
Fako] wello] 7Fsto] Ao Al 3087t 250 rpm o2 1L
Hhshoich ez ol Aghe] ¢ H whl o] A Hiel
B HT 200 ulE F5to] wello] H7fsto] Ao A SEIF
250 pm O & &0 AAIstIth o]e} e WS
E5Felch. HPLCE SRo= 23] A S whEs)
oflE HRYIY WHE AASIE T e oA
ZA171 & EAME | ul¥ H7iste] 2AHAE st =
st9itE EAM H71E 13] o] ¥kE53ith EAM2 1~15 kD&
HA o £0]3t CHCAE 50% CHCA EAM solution (50%
ACN, 0.25% TFA)S. 2 £3|5}o] 4204 10,000 rpm2.
2 1087k 45 slo] A5l AFES13T). SELDITOF
MS BAo) dhEe thild 23 4ureg So) AXset

All-in-One peptide standardE ©|-83}o] TS WA
61, TOF AHEZL focus mass 5,000 Da, Matrix attenua-
tion 1,000 Da, sample rate 800 MHz S 2 low mass protein
protocolx ©]-8-8Fo] A/dstqlet. oA oz HHE
EAM-CHCA= 2|#3}sto] 2AFeLIt) Peak o] HE3 o+
A E AL ProteinChip Data managerE ©|-83}%th. EXx}oF
1,000 Da©|5}9] peaki= EAM ] peak =] Aol A A|# 5}
Gtk AHEH L= 1,000 DaojA 25,000 Da® #33}5}9ich
Peak 7Z0)| A first-pass peak &2 S/NQ| H|ES 5, valley
depth+= 302 A3} 11, Second-pass peak?] A= S/N
9] H|-&-S& 2, valley depth+=29] A& 2 A3} Estimated
peak= At cluster center2 473}t

A o3 93§42 Bio Rado| A A|53}= Protein

{1 U < W =2
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Chip Data Manager SoftwareS ©]-&35}o] EA5l¢c) thd
aF B4 0 2 Kruskal-Wallis test2 ©]-83}o] p 7F 0.010]3}
oA fole BAs A,

Znt W DE
Az HIQIE HIE2| 5| AMbH4

Az vhele W) 5|4ulso] ket thal 2o 2
L A2 Bd Sri ehebaich vhole ¥t o] SELDL
TOF MS 7|&olA AAst= %, @4 9 = A5 34
Tl == 50~2,000 mg/ml ojth & AoA= =
g ) hude] SRS Hlely wale] SjA5 R o
2} 1,927 mg/ml oA 19 mg/ml 2 7302 Liro] B4
S} tH(Table 1, 2).

o] Foleg T BulA S Al
(weak cation exchanger)o| #]-8%+=
sodium acetate, pH 4.0°. 2 A, pHE

e AR oI 23} slof B 2] ol
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2= 9} webA upelY o] pHO)

i=] 1= 7E] S
Hol= o Ho] At of JFE Xtk 2 A toA
o] 85 thilz Z=ZW 1= sodium borate W Z A pH 10.0

of sfggtct. weba pH 4.09] BlQlY H ¥ 34351902 f,
TiE Hof| 2= diA] Fes THs] A=A
vl W o] pH WH3lo| = st g3k n]2 2oz
A= AT} Table 104 K= Bie} Zro] =& B mjof vlQlY
HE S 122 28 3A43519S o pH= 9.60.2 FEH 19
pHOll 717k S0l 272 o|F5on, HiQly ## 9| 3]
AulierS 171091 104 o] sjAstgls o w3 2] pH
7} 4.6 o|st= wolyZ Helrh whebA g FAH A
Z9] pH 10.09] sodium borate & 0]-&& 7L, HJ-9|
H 1 9] 3] Aul4=7} 1/20 Q1 208 o4 E]ojof pH7} 143
H AR Yeyton, S5H 9| pHol| wheh viely H T
o] I Ms=E FAJsfjof & AAsoTt 3| Aufart
1/200%Q1 2008} o]/go A= Tl 9] F&7} 20 mg/ml o]s}
8 vropx| oz HEO| Qg Ao] WolX= Ao Uyt
THTable 1, Fig. 1). 3|&uj=0] F7te| wet HEE = 9=

o ofl Ay

Table 1. Peptide peak characteristics of CM10 chip array of SELDI-TOF MS in sorghum seed with different dilution factors

of binding buffer.

Dilution Sample Number of peak M/Z Peak intensity

factor  pH Conc. (ppm) 2~10 (kDa) 10~20 (kDa)  Total CV (%) Mean Mean CV (%)
172 9.6 1,927.6 + 126.3 22 6 28 0.041 86.3 26.3
1/5 52 771.0 £ 50.5 15 10 25 0.051 69.8 41.7
1/10 4.6 385.5 £ 253 22 11 33 0.040 59.5 44.1
1/20 43 192.8 £ 12.6 24 13 37 0.039 66.5 39.0
1/50 4.2 77.1 £ 5.1 25 9 34 0.030 81.5 39.7
1/100 4.1 38.6 + 2.5 24 10 34 0.033 75.7 36.1
1/200 4.1 193 £ 1.3 24 4 28 0.027 60.9 442

Table 2. Peptide peak characteristics of Q10 chip array of SELDI-TOF MS in sorghum seed with different dilution factors of

low stringency binding buffer.

Dilution Sample Number of peak M/Z Peak intensity

factor Conc. (ppm) 2~10 (kDa) 10~20 (kDa) Total CV (%) average  Mean CV (%)
12 1,927.6 + 126.3 4 1 5 0.033 16.7 35.0
1/5 771.0 £ 50.5 6 1 7 0.035 19.8 55.7
1/10 385.5 £ 253 7 1 8 0.035 27.7 72.2
1/20 192.8 + 12.6 9 1 10 0.037 26.3 74.0
1/50 77.1 £ 5.1 13 2 15 0.038 31.3 45.1
1/100 38.6 £ 2.5 10 1 11 0.031 30.2 28.0
1/200 193 £ 1.3 12 1 13 0.037 23.6 63.7
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Fig. 1. Peptide peak spectra of CM10 chip array of SELDI-
TOF MS in sorghum seed with different dilution
factors of binding buffer.
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Fig. 2. Peptide peak spectra of Q10 chip array of SELDI-TOF
MS in sorghum seed with different dilution factors of
low stringency binding buffer.

2dEY O] Wa7L gds] Yeten, 122 Al ¢jski 3
A7t Eobglol wet HEE= 927t 10 kDa ©|s} i
QoA wolxow, 10 kDa oA oA o] At} (Fig.
1). 2~20 kDa®] W QlollA HEH #2] 45 vushd, &
U3 = 1200004 37702 7P gokeH, mao] AR
Blo] Al 4x(M/Z CV)e} 1 3.2] A|7](intensity)= 1/500] 4] 7}
A AR e TtH(Table 1). wabd CM10 T
A AolM wielE W of pH, A& 93 pof wa9f gF
A R AZIE 2T o, 1202 1/509] 3] o] 24
3} 2o AA =AU

FEHO| Fol &g W TS AFsk= Ql0(strong anion

2t SELDI-TOF MS XX} o132 53

exchanger)ol| 285+ vy W+ 10 mM Tris HCI,
pH 9.002 4], pHE 97143t GOz Tl BHe ¥
Y= goles slo] We 4o) ol AL QI0 B
wo] ZFHAIZ 4 olck 9FA XA el 2ol whely

A

G714 27340] 7] WE] uielg wsie] S| uket
P o) pH G ¢ AOR cAFESich (Table 2).
whle s o] )4uj4: watel T dhud w3 suEy
of Wigt 3 4jul52] F7bo] wheh 5 kDaolste] QA @
WA FEo] Z7H5HESS Bark ol FFE CMI0
o w= ~mEYe] Walet FARGL 229 PEW ¥
] wmel A 1/509] 508 B4 7Y ghe wat 4
zHglon], 529 7|7k g Bom Bae) ol A%
7hulmA Py Holgick wheba] Q108 B ukeld H
of BAul 15091 508 Bt 71 H AL A
ek

A= HiQIE HEe| =

O 5
= =24
o

o1 FAN 4= STk R ATOA Q0% o] 83l bt

(strong condition) Tris HCI, pH 9.0 & U} H| 3} th
(Fig. 3, Table 3). v}l W1 9] =7} 735t 100 mM(strong
condition) Tris HCI, pH 9.0 9] 3]Aujjgof wf2 AHEY
9] H3l= oFsl W1 10 mM(weak condition) Tris HCI, pH
9.00 4o AHEY W3le} H|S3t S Ko, A4
7b Z7Fgkoll whet 5 kDao|she] A&Af Tl o o] &
7¥sl3ich(Fig. 3). vh)lE W] o wE 3

o} AI71E Blasl HE, WY vk 22 10 mM 3
oAl WA 420 A7]7} =S EATHTable 3). o]+
A aldRt Axkel dAsiglen, W o NAE HE
817] fleiM= ZA=rE B2 s Agsfok 3 A8t

S SEMTo| 2{X5t
S 2Euus dde) Y Eh gAY LA
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A 7P WA 2 A stE|ojof sl @ololth L AEA &2 = HH(sodium borate + acetone) EFSF 4714 FEH
Ae) S Bajo] AL 24 A/ GF B4o] AFA & HEsho] SELDLTOF Mse] At F2H5S 475}
Sl R dss 7202 3 ¥u(phenol) & vk @A & wyo] wE I AUERS Hgh=
TCAZ 7|222 oF WH(TCA)7} AA|= i th(Isaacson er  phenol HujollA] 2¢Igk 20| & Hlom, 10 kDa 01%9]
al., 2006). Htd, o FAF oA FZol= sodium  HPOA HEEE HA9 A7|7F FE ATKFig. 4). &

borate ¥ (sodium borate)E 7} @o] AL3l= Ao= A =2 Huzte] A&F 3z £= H]E_’S}Uﬂ(Table 4)
HE3 QJti(Hamaker et al., 1995). wahA] E gLofA] 2~25 kDa%] ExlgF HeloA A&H 4= sodium
L Yol AJAISE 3714 bl A WL sodium borate = borate@} TCA B3 o] A 447 2] qig 7} ukoFo L}, o
Z ¥ acetone &= TS Ao 2 Tl AS F56) 9] Al7]o|AE sodium borate Hu oA 7P =9trh.
phenol W] A¢ A&E u3 £= 7P A9 o1} 10 kDa
ool A HEH H=ZY AZI7F 7HE =ok, o] HelolA

? %Ml IR ALL)L L2 ) sw = - o

E : 1/5 s ‘: S.B+Acetone
n%‘\—-l - jl‘ . lhmﬂUmeﬁ D
! TL L lix - L A 10 . : J& Phenol
b LJJ‘UAM Mu\/\ N P S

L“UA.MM MJ\ - WM oo Borate 65
= odium borate .
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Fig. 4. Peptide peak spectra of CM10 chip array of SELDI-
TOF MS in sorghum seed with four different protein
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Fig. 3. Peptide peak spectra of Q10 chip array of SELDI-TOF extraction with sodium borate buffer, phenol: phenol
MS in sorghum seed with different dilution factors of based extraction buffer, sodium borate: sodium borate
high stringency binding buffer. buffer, TCA: TCA based extraction buffer.

Table 3. Comparisons of peptide peak characteristics of Q10 chip array of SELDI-TOF MS in sorghum seed with different
stringency of binding buffers.

Binding buffer Sample Number of peak M/Z Peak intensity
stringency Dilution factor Conc. (ppm) 2~10 (kDa) 10~20 (kDa) Total CV (%) average Mean CV (%)
10 mM 10 1 11 0.031 30.2 28.0
1/100 38.6 £+ 2.5
100 mM 6 1 7 0.036 252 72.7

Table 4. Comparisons of peptide peak characteristics of CM10 chip array of SELDI-TOF MS in sorghum seed with four different
protein extraction buffers.

Extraction Dilution Sample Number of peak Mean peak intensity
buffer factor pH  Conc. (ppm) 2~10 (kDa) 10~20 (kDa) Total 2~10 (kDa)  10~20 (kDa)
Sodium

borate + Acetone 20 17 37 29.5 5.4
Phenol 120 43 100 17 16 33 30.7 12.7
Sodium borate 27 17 44 31.1 7.2

TCA 28 16 44 27.8 7.0
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AA = Tt HFH acetones o83 whulE XA vy
(sodium borate + acetone)o]| 4]+ sodium borate H IS
232k Zlof Hlsj 10 kDa ©]5te] A&Ar T d o) HZol
Wolye SIStk meba ¥ Aol M SELDLTOF
MSo HgHeh g 4 Thde] 23 ws 2 10 kDa
o]3}o| A= sodium borate B3 7} 10 kDa ©o]A4}F2] H Q] of A

+= phenol Hu7} Ao chfd 25 Wy = A A E T

X o

-1 =
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A EAA R Tt HAHs BA2AS Syshs o] o

2707 AE|o]of st} B ol
+ 10 kDa o|5}8] A2} feto| =g Zrufdgst7] §fst
o] 2-2% SELDI-TOF MS9| &3} BAz7Ae

g Ut BEAZRALS (1) ZZEQ %: CMI10(weak cation
exchanger), Q10(strong anion exchanger), (2) HFIY w1
o] Al 1/2, 1/5, 1/10, 1/20, 1/50, 1/100, 1/200, (3)
Q109] HRQIY ¥# ZF&=: 10 mM, 100 mM, (4) T 3
ZWH: sodium borate, sodium borate + acetone, phenol,
TCA Hu = 33tk

1. vRely ¥u 8] 3 Auj<= CM103} Q10 HF 1/203}
1/500] ZHstz Lekytuy

2. Q102 viely 3 FEL FEs
e va7h dEEH A

3. SELDLTOF MS £4]o] Aget 44 Fehald
HEYZE= 2~10 kDa Y994+ sodium borate H ¥
10~20 kDa ‘]| A= phenol W= A= It}

okt 10 mMoj A ¢
2
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B oeRe HEATY Aol e 1A AIEA
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