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Abstract: Using ovules of 6 days postanthesis (DPA) of the upland cotton cultivar TM-1 as the con-
trol, we compared 2-dimensional electrophoresis gel profiles of the proteins from the fibers at 6, 10,
14, 18, and 22 DPA, and dug one of the differentially expressed spots of NO37 to digest-in-gel with
trypsin, and subjected the recovered peptides to AB4700 Proteomics Analyzer for MALDI-TOF/TOF
mass spectrometry (MS) analysis. We obtained a peptide mass fingerprint (PMF) of high quality, ac-
cording to the peak abundance and quality of this PMF, we selected a peptide peak with mass of
1517. 9 for tandem MS (MS/MS) analysis, and acquired a fragment fingerprint (FFP) in high quality.
The PMF was used to search against NCBInr viridiplantae protein database with MASCOT, Pro-
Found, and MS-Fit engines, and against UniProt viridiplantae protein database with Aldente pro-
gram, respectively, this PMF was also searched against a local Gossypium EST database downloaded
from NCBInr with MASCOT in-house version. Furthermore, the MS/MS data were used to search
NCBInr viridiplantae protein database with MASCOT in ion search and sequence query mode respec-
tively, followed by manual MS interpretation for de novo sequencing. The protein in No 37 spot was i-
dentified as hydroxmethyltransferase. In this paper we focus our discussion on MS analysis and the

application of bioinformatic tools, we also provide our comments on the typical PMF alignment tools
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in proteomics and their searching results.
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sM&gII{VIg Mascot Search Results
User :kang
Email : Kangliu@njan.edu.cn
Search title :

Database : NCBInr20060825 (3888187 sequences; 1338615214 residhes
Taxonemy : Vi ridiplantae (Green Plants) (257033 sequences)

Timestamp : 28 Aug 2006 at 07:41:02 GMT

Top Score :59for gil2244749 hydrexymethyliransferase [Arabidepsis thaliana]

Probability Based Mowse Score

{4 59CH 3),/NTF 5% 8 F K ¥ i s S8, 36 B
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Be Ik BEH7E A B X (B D o B = (2 LS i 28 B
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ProFound R RH KRB ILI K Z HE

Pratein score is —10 log(p), where p is the prabability that the obeerved
match is a randem event.

Protein scores greater than 67 are significant (p<0.05}.
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Probability Based Mowse Score
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Fig. 3 Top hit of MASCOT search output conducted by
using PMF of spot 37 against viridiplantae protein
database in NCBInr

MASCOT #RMERFTHETEREF 91
FRVCHC, BERIF I E Z R BT 230, HBH L

Version4.10.5

ProFound-Search Result Summary The Rochefeller University Edition

Protein Candidates for search B2295995-08E41-1CBD6DB5[172119 sequences searched

% PlkDa ®
+1 1.0e+000 1.43 Tgil7268097lemb|CAB78435.1lhydroxylmethyliransferase[Arabidepsis thaliana] 23 6.8 52.16 ®

Rank Probability Est’ d z Protein Information and Sequence Analyse Tools(T)

Tgil117621301ghlAAG40343.11AT4g13930[Arabidopsis thaliana] 19 7.24224 ®

Tgil215925441gblAAM64494.1lhydroxylmethytransferase[Arabidopsis thaliana] 19 6.6 52.14 ®

+2 4.7¢-005 0.00 Tgil284164831AA042772.11A13g49060/T2]J13_100[Arabidopsis thaliana] 13 6.092.54 ®

Tgil6522560lemblCAB62004. 1Iputative protein [Arabidopsis thaliana] 10 5.6135.05®

+3 2.0e-006 -

Tgil303856681gblAAP23874.1Ipyruvate phosphate dikinase [Sorghum bicelor] 10 5.7 103.07®

4 #37 SEAFKAN PMF B ProFound & NCBInr B EWHEARYMBEENER
Fig. 4 ProFound search output conducted by using PMF of spot 37 against viridiplantae protein database in NCBInr

I Abort Search I
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Data Setl Results”
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MOWSE #3%(%) 4 o
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Secore Matched Cov TIC

Accession# Species

ARABIDOPSI SHM4(SERINEHYDROXYMETHYLTRANS-

7355 8(20) 22 20.5 79.6 28.4 51718/68 M STHALIANA FERASFA); glycinehydroxymethyltransferase

ARABIDOPSI ATP binc ing/kinase/protein Kinase/protein

2 5360 9(23) 13.0 23.1 52.2 56.0 91593/6.0 M STHALIANA Serine/threonine kinase/protein—tyrosine

kinase/ubiquitin—protein ligase

3 5358 9(23)  13.0 23.1 52.2 56.0 91621/6.0 AR el unknown protein

4 3509 8(20) 18.0 20.5 50.6 58.4 57874/5.8 Nl unknown protein
ARABIDOPSI

5 1238 4(10) 20.0 10.3 56.1 53.2 36968/8.9 STHALIANA unknewn

5 %37 SEAKAK PMF f MS-Fit # % NCBInr Ml B 6 RM BEN LR
Fig. 5 MS-Fit search output conducted by using PMF of spot 37 against Arabidopsis protein database in NCBInr
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Mascot Search Results

Peptide View

MS/MS Fragmentation of NAVFGDSSALAPGGVR

Found in gi|11762130 , AT4g13930 [Arabidopsis thaliana]

MONOISOTOPIC mass of neutral peptide (Mr): 1516.76

TIons Score: 76 Matches (Bold Red): 32/117 fragment ions using 43 most intense peaks

# Immon. A a* a® b b* b® |seq. y y* yo | #
1 | 87.06 | 87.06 | 70.03 115.05 | 98.02 N 16
2 | 44.05 [158.09 | 141.07 186.09 | 169.06 A [1403.73|1386.70(1385.72| 15
3 |72.08 |257.16| 240.13 285.16| 268.13 V [1332.69(1315.66| 1314.68| 14
4 |120.08 | 404.23|387.20 432.22| 415.20 F |1233.62|1216.60|1215.61| 13
5 [30.03 461.25 | 444.22 489.25| 472.22 G |1086.55/1069.53| 1068.54| 12
6 |[88.04 | 576.28 | 559.25| 558.27 |604.27| 587.25 |256.26 | D [1029.53 |1012.51|1011.52| 11
7 [60.04 | 663.31| 646.28 | 645.30 |691.31| 674.28 |673.29 | S [914.51 |897.48 [896.50 |10
8 |60.04 |750.34 [733.32 | 732.33|778.34| 761.31 |760.33 | S |827.47 | 810.45|809.46 | 9

9 | 44.05 | 821.38 | 804.35 | 803.37 |849.37| 832.35 | 831.36 | A |740.44 | 723.42 8

10 | 86.10 |934.46 | 917.44 | 916.45|962.46| 945.43 |944.45 | L |669.40 | 652.38 7

11 | 44.05 |1005.50/988.47 | 987.49 1033.55(1016.47|1015.48| A |556.32 | 539.29 6

12 | 70.07 |1102.55/1085.53/1084.54(1130.551113.52{1112.54] P |485.28 |468.26 5

13 | 30.03 |1159.57|1142.551141.56 (1187.57/1170.54/1169.56/ G | 388.23|371.20 4
14 | 30.03 |1216.60(1199.57(1198.59(1244.591227.56/1226.58) G | 331.21|314.18 3

15| 72.08 |1315.66|1297.65|1297.65(1343.66 1326.63|1325.65| V | 274.19|257.16 2
16 |129.11 R | 175.12 | 158.09 1

6 ZEIREA 1517.9 B8 HE F i 1T CID F L6 3K 59 MS/MS A MASCOT F 3 &Eif
BEXBENCBInr FEEVEARBEENEGR

Fig. 6 MASCOT search output in sequence query mode using MS/MS of the fragments produced by CID of a precursor
peptide of 1517. 9 against NCBInr viridiplantae protein database
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4700 MSIMS Precursor 1517.91 Spec #1=>DI[BP =914.5,78910]
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Fig. 7 Manual peptide de novo sequencing map based on MS/MS spectra of a precursor ion of 1517, 9
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SCIENCES
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Match to: gi|d48817448; =Score: 75
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Mascot Search Results
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Fig. 8 MASCOT search result of PMF of sample NO37 against local Gossypium EST database
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soksk ok sk skekok skokskokokokpkok

EST 1 WGNSSLESLDPEMHDL IEKEKPLQCRIGTELTASENFTSFAVIEALGSALTNK|YSEGMPGN

SHM4 7 WGNTSLVSVDPETHDLIEKEKRRQCRGIELTASENFTSFAVIEALGSALTNKIYSEGIPGN
kgl

< st st stesfesfe st stk sk ks okl sk sk skfokskoksksiplotoksk | lokok

EST 61 RYYGGNEFIDEIENLCRSRALQAFHLDPTKWGVNVQPYSGSPANFAAYTAVLEPHDRIIMG

SHM4 67 RYYGGNEFIDEIENLCRSRALEAFHCDPAAWGVNVQPYSGSPANFAAYTALLQPHDR|IMG
stk sfesfe sk skesfesk sfesieafeskokokotefeskoikeok sesksk skok

bie sk st sfesfe skt sfeotesfeskokok gtk %k sfesfokskpiokoi

EST 241 RGPRAGMIFY
SHM4 247 RGPRAGMIFY
skefeskskefeskotesksfok

EST 121 LDLPSGGHLTHGYYTSGGKKISATSIYFESLPYKNNPSNGYLDYDKLEEKALDFRPKLII

SHM4 127 LDLPSGGHLTHGYYTSGGKKISATSIYFESLPYKVNFTTGY IDYDKLEEKALDFRPKLLIT
skokokokokok skokokokokekskok okokok sk skokok skokakeksk skokokekek kol e ok

ek esfeekeskcfofesieookpioskoeskokoskekok sk

EST 181 CGGSAYPRDWDYAKFRAVADKCGALLMCDMAHISGLVAAQEAANPFEFCDLVTTTTHKSL

SHM4 187 CGGSAYPRDWDYARFRATADKVGALLLCDMAHISGLVAAQEAANPFEYCDVVTTTTHKSL
sokotsfeskokolofokoleskofeok skeleok skokok sesksfesk stesfesfesiesolotokosiefetololokotolesiokoskok ek skekeoskokoslestesfekok

B SRR BRI KA , B3 iR 7 840% PMF 8 R VL ALK KB A E R , 40 R 28 ik
B s 82, I AT R X 40 9F ; T HE R PMF 72 EST 1 SHM4 B 7 51 1 & A [A] B9 UG i

Asterisks represent sites with same amino acid residues, bold letters in shade show matched peptides, undetlines are used to

distinguish when the matched peptides are consecutive; squares indicate different matches found between EST and SHM4

9 ESTEEZEMEARFF ST SHM4 FF 51 i Eb xF U J5 i 1 0T &
Fig. 9 Diagram of the alignment between the translated EST sequence and Arabidopsis SHM4 protein sequence and

matched peptides by PMF search
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