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When we search a nucleic acid databases, Mascot always performs
a 6 frame translation on the fly. That is, 3 reading frames from
the forward strand and 3 reading frames from the complementary
strand.



NCBI Standard Genetic Code

Resi due: FFLLSSSSYY** CC* WLLLLPPPPHHQQRRRRI | | MTTTTNNKKSSRRVVVWAAAADDEEGGGG
Start:

Base 1: TTTTTTTTTTTTTTTTCCCCCCCCCCCCCCCCAAAAAAAAAAAAAAAAGGGEGEEEEEEEEEEEEG
Base 2: TTTTCCCCAAAAGGGGTTTTCCCCAAAAGGGGT TTTCCCCAAAAGGGGT TTTCCCCAAAAGGGG
Base 3: TCAGICAGICAGTICAGTCAGTCAGTCAGT CAGT CAGT CAGT CAGT CAGT CAGTCAGTCAGTCAG

* = stop
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Translation uses the standard genetic code, shown here.



NA Translation

Always translate in all 6 reading frames

Translation starts from the beginning of the sequence,
not from a start codon

When a stop codon is encountered, insert a gap and
re-start translation.

No attempt to resolve codon ambiguity.
All translation uses the NCBI standard genetic code.
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The rules for Nucleic Acid translation in Mascot are:
we translate the entire sequence, we don't look for a start codon.

When a stop codon is encountered, we leave a gap, and
immediately re-start translation.

There is no attempt to resolve ambiguous codons. For example,
ACX can be translated as Threonine, because the identity of the
last base is a don't care. However, this is not done in the current
code.

Finally, all translations use the standard genetic code. Ideally, we
would use species specific code where a sequence has a known
taxonomy. But, again, this is not done at present.
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Setting up a nucleic acid database in Mascot is no different from
setting up a protein database. The only two things to watch are
that the database type is specified as NA
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And, if the sequences are very long, you may need to increase the
upper limit on the sequence length of individual entries.



Standard data set

Collaboration with Walter Blackstock and Jyoti
Choudhary, Cell Map Project, GlaxoSmithKline R&D,
Stevenage, UK

Human embryonic kidney cell lysate; digested with
trypsin; analysed by LC-MS/MS using a Micromass Q-
TOF

169 MS/MS spectra after data reduction (.pkl file)
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Here are examples of searching the same data set against protein,
EST and genomic sequence databases. This data set was
generated by Jyoti Choudhary and Walter Blackstock of
GlaxoSmithKline.

They generated a high quality LC-MS/MS data from a tryptic
digest of whole cell lysate from human embryonic kidney cells.

After data reduction, we were left with 169 MS/MS spectra.
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User : JSC
Email : JsCawork
Search title : Annexin mix
MS data file U:\Mascot test data\Glaxo\gtofl0348.pklL
Database : MSDB 20000621 (508120 sequences; 156794043 residues)
Timestamp 16 Oct 2000 at 13:38:06 GMT
Significant hits: LUHU annexin I - human
AAC52068 HSTALDR3 HID: - Homo sapiens
AAB19866 557440513 NID: - Rattus sp.
AACTE495 0CU24656 HID: - Oryctolagus cuniculus
1TGSZ trypsin (EC 3.4.21.4) precursor (with pancreatic secretory trypsin inhibitor), chain Z - bovr
1HTE trypsin (EC 3.4.21.4) (isopropylphosphorylated} — bovine
AAA3I65T4 HUMRHPA?A HID: - Homo sapiens
A32915 nucleophosmin - human
J9TTIV2 VITAMIH D RESPOHSE ELEMEHT BINDING PROTEIN.- Saguinus oedipus (Cotton-top tamarin).
J9XSY6 HHRHP A/B RELATED PROTEIH (FRAGMEHT).- Felis silvestris catus (Cat).
560335 TGF-beta receptor interacting protein 1 - human
Q9QZp9 TGF-BETA RECEPTOR BIHDING FROTEIN.- Mus musculus (Mouse).
B38611 casein kinase II (EC 2.7.1.-) alpha' chain - chicken
B35838 casein kinase II (EC 2.7.1.-) alpha' chain - human
$55282 isocitrate dehydrogenase {HAD+) {(EC 1.1.1.41) alpha chain precursor — human
ARBAT721 HUMERT1X HID: - Homo sapiens
541754 CRKL protein - human
KRHU2 keratin 1, type II, cytoskeletal - human
LUGP1 annexin I - guinea pig
BAA37117 ABO01915 HID: - Homo sapiens
540776 ribonucleoprotein - African clawed frog
CARGA477 SSAHNNEXNI NID: - Sus scrofa
AAR50468 HUMERT10A NID: - Homo sapiens
PC4375 telomeric and tetraplex DHA binding protein gTBP42 ¥ - rat (fragment)
JCHE60 hepatoma-derived growth factor - mouse
1HA11 hnrnp al hnrnp al (rbdl, rbd?) hnrnp al 1-184, fragment 1 - human
152962 FBERHP - human
093446 ANHEXTH MAX3.- Oryzias latipes (Medaka fish).
G3P2 HUMAN GLYCERALDEHYDE 3-PHOSPHATE DEHYDROGEHASE, LIVER (EC 1.2.1.12).- Homo sapiens (Human}. _'j
4 3
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First of all, we searched the data against a comprehensive non-
identical protein database, MSDB. We found significant matches
to 22 human proteins ... and one non-human, our frequent flyer,
bovine trypsin.
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User : JSC

Email : jcottrell@matrixscience.com

Search title  : Annexin

MS data file : U:\Mascot test data\Glawolgtofl10348.pkl

Datahase : dbEST 20001001 (35277150 segquences; 4704334140 residues)

Taxonomy : Homo sapiens (human) (14927850 sequences)

Timestamp : 16 Oct 2000 at 21:15:15 GMT

Significant hits: gi]10348033 601512345F1 NIH MGC_71 Homo sapiens cDHA clone IMAGE:3913811 5'
gi]10347940 601512293F1 NIH MGC_71 Homo sapiens cDHA clone IMAGE:3913822 5'
gi]10340616 601509784F1 NIH MGC_71 Homo sapiens cDHA clone IMAGE:35911108 5'
gil6571609 ®h37e04.y1l HCI_CGAP Lu3l Homo sapiens cDHA clone IMAGE:2578494 5' similar to SW:AHX1 HUMAW PO.
gi]10330826 601505336F2 NIH MGC 71 Homo =sapiens cDHA clone IMAGE:3906872 5'
gi]9145520 601140912F1 HIH MGC 9 Homo sapiens cDHA clone IMAGE:3140763 5'
gi]9891351 601483620F1 NIH MGC 69 Homo sapiens cDHA clone IMAGE:3886133 5'
gi]10345301 601513625F1 HIH MGC_71 Homo sapiens cDHA clone IMAGE:3914791 5'
9i]10198665 601348510F1 HIH MGC_54 Homo sapiens cDHA clone IMAGE:3686738 5'
gi]10347200 601512680F1 NIH MGC_71 Homo sapiens cDHA clone IMAGE:3914346 5'
gi]10319788 601449048F1 NIH MGC 65 Homo sapiens cDHA clone IMAGE:3833282 5'
gi]10332342 601508038F1 NIH MGC_71 Homo sapiens cDHA clone IMAGE:3909657 5'
gi]10099330 RC3-HTD649-150600-023-e08 HTO649 Homo sapiens cDHA
gi]10145359 601565022F1 NIH MGC 21 Home sapiens cDHA clone IMAGE:3840124 5'
gi]9155988 601156847F1 NIH MEC 21 Home sapiens cDHA clone IMAGE:3140530 5'
gi] 9890400 601473296F1 NIH MGC 68 Homo sapiens cDHA clone IMAGE:3876359 5'
gi]9323971 601236972F1 HIH MGEC_ 44 Homo sapiens cDHA clone IMAGE:3609088 5'
gi] 7948606 RC1-CT0249-030300-026-h03 CT0249 Homo sapiens cDHA
gi]10153647 601556364T1 HIH MGC_58 Homo sapiens cDHA clone IMAGE:3826407 3'
gi]10319146 601447547F1 NIH MGC_ 65 Homo sapiens cDHA clone IMAGE:3835169% 5'
gi] 6798648 dr04fol.x1 HNIH MGC_3 Homo sapiens cDHA clone IMAGE:2847121 5'
gi]10327945 601486909F1 NIH MGC_ 69 Homo =zapiens cDHA clone IMAGE:3889058 §5'
gi]9898273 601279337F1 NIH MEC 39 Homo sapiens cDHA clone IMAGE:3611240 5'
gi10401105 601497445F1 NIH MGC 70 Homo =sapiens cDHA clone IMAGE:3899602 5'
gi] 8906307 hr47b05.x1 HCI CGAP Lu2?4 Homo sapiens cDHA clone IMAGE:3176529 3' similar to gbh:M535268 CASEIN
gi] 8627305 RC3-HT0470-120200-013-g02 HT0470 Homo sapiens cDHA
gi]10146282 601570283F1 HIH MGC_21 Homo sapiens cDHA clone IMAGE:3844988 5'
gi]8114235 PM3-DT0064-260300-002-g12 DTO064 Homo sapiens cDHA _'J
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With dbEST, we obtained almost the same results, just a couple of
additional peptide matches. However, unlike the protein database
search, it doesn't immediately communicate which proteins have
been found.
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Swatch to Protein Summary Report

To create a bookmark for this report, right click this link: Peptide Summary Report (Annesin

Cluster matches using UniGene index for human bovine

Selact All SelectMone | Search Selectsd I Archive Report |

1. gi| 10348033 Mass: 35874 Total score: 700 Peptides matched: 14
601512345F1 NIH_MGC_71 Homo sspiens cDNA clone IMAGE:3913811 5'

[T check to include thiz hit in archive report

Query Observed Mr{expt) Mr{calc} Delta Miss Score Rank Peptide

¥ o1z 415.19 828.36 828.51 -0.14 [} 33 1 HALLSLAK
F a5 607.16 1212.31 1212.53 -0.21 0 70 1 DITSDTSEDFR
¥ 53 631.70 1261.38 1261.59 -0.22 [} 59 1 TPAQFDADELR
F 53 694.25 1386.49 1386.76 -0.27 ] 73 1 GVDEATIIDILTK
¥ o1 515.20 1542.58 1542.86 -0.28 1 46 1 GVDEATIIDILTKR
| T ] 547,49 1639.45 1639.77 -0.32 1 (41} 1 DLAKDITSDTSGDFR
|- 820.75 1639.48 1639.77 -0.29 1 52 1 DLAKDITSDTSGDFR
F 103 851,77 1701.52 1701.88 -0.36 [} 82 1 GLGTDEDPTLIEILASR
105 870,21 1736.41 1736.73 -0.32 0 82 2 SEDFGVHEDLGDSDAR + 1 Methyl ester (DE)
W 123 176.92 1903.67 1904.03 -0.36 1 22 1 AAYL(QETGKPLDETLEK
131 707.22 2118.63 2119.08 -0.45 1 35 2 AAMKGLGTDEDTLIEILASR + 1 Oxidation (M)
W 132 1062.33 2122.64 2122.98 -0.35 0 (72} 1 QAWFIEHEEQEYVQTVK + 1 Pyro-glu (H-term Q)
W 133 1070.83 2139.64 2140.01 -0.37 [} 84 1 (AWF IEHEEQEYV(TVK
W 133 785.91 2354.72 2355.15 -0.43 0 66 1 GEPBSAVSPYPTFNPS SDVAALHK

=

|

2. gi|10347940 Mass: 29372 Total score: (594 Peptides matched: 13
6015122593F1 NIH MGC 71 Homo sapiens cDNA clone IMAGE:39138:22 5!

il

4 |
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The master results report from the EST search looks pretty
similar to the MSDB search, except that the EST sequences are
mostly shorter than full length proteins, so the peptide matches
are more scattered. If we click on the protein accession number
link...

10
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Protein View Protein View

Match to gi]10348033: 601512345F1 NIH MGC_71 Howo sapiens cDNA Match to gi]10348033:

601512345F1 NIH_MGC_71 Homo sapiens cDHA
Translated in frame 2

Translated in frame 3

NE Natches were also found in other frames indicating a possibl

NE Matches were also found in other fremes indicating a possih!
Only matches in freme 2 are shown in this report

Only matches in frame 3 are shown in this reporc

Show frame 2= Show frame 3

Taxonomy: Homo sapiens Taxonomy: Homo sapiens
Hominal mass of protein (M) : 34998 Nominal mass of protein (M): 35874

Cleavage by Trypsin: cuts C-term side 0f KR unless next residus Cleavage by Trypsin: cuts C-term side of KR unless
Sequence Coverags: 33% Sequence Coverage: 123

NCEI BLAST search of gil10346033 against nr NCBI BLAST search of gi|10348033 against nr
Calculated pI valus: 9.18 Caloulated pl value: 10,12

Unformatted ssquence string for pasting into other application: Unformatted sequence string for pasting into other applications

next residus

Matched peptides shown in Bold Red Matched peptides shown in Bold Red

1 CREVEDEDTF SKMAMVSEFL KQAWFIEWEE (EYVQTVKSS KGGPGSAVSE 1 ARR_KIKTLF QKUQUYQNSS SRPGLLKMKS BNNFKL_SHP KWVEDQR LP
YPTFHPSSDV AALHKAINMVK GVDEATIIDI LTKRNNACRQ QIKAAYLQET 51 ILPSIHPRES LPCIRP ULE WUMKQPSLTF _LSETHMHSVI RSKQHISRKQ
GKPLDETLKK ALTGHLEE¥Y LALLKTPAQF DADELRAAMK GLGTDEDTLI 101 ESPUMKH_RK PLOVTLRRLF _LC_KLORML MLMNFVLP_R ALELMKIL L
EILASRTHRE IRDINRGLOR GTEERSGORH NLRHIWRFSE RFAFSC_G_P 151 RFVHQELTKK SETLTGVYRE ELERDLAKDI TSDTSGDFRN ALLSLAKGDE
I_GLUCE_RL G_FRCQGLY_ SRRKRQGRRK RVOVLLTPEY PQLREUFELP 201 SEDFGVNEDL GDSDARGLYE AGERDRADVN VSNTFLHQSI
VESCCTS_LG _NGL_KVRCG WPNPFVEKYT QUDHSVVSSG IYNQMVLAL_ 251 L¥VAVFVDSA ETGFERSWVD GQTHLWRNTH RUTTV_CFQE
INSEQSRSIA RF_TTSLOL 301 _CPNSREDLLE GFRSTHSS_

HNFESGSHYQ
TTIKWFSRYE

Local intranet:

we get a protein view. This is similar to the protein view for a
protein database entry, except we have drop down list for the
different translation frames. For this particular entry, most of the
matches have been found in reading frame 2.

But, as so often happens, there is a frame shift in this entry, and
there are additional matches in frame 3.

11
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Email
Search title
MS data file
Database
Taxonomy
Timestamp
Significant hits:
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: JSC
: jcottrell@matrixscience.com
: Annexin
: U:\Mascot test data\Glaxo\gtofl0348.pkl
: dbEST 20001001 (35277150
: Homo sapiens (human) (14927850 segquences)
: 16 Oct 2000 at 21:15:15 GMT

sequences ;

4704334140 residues)

gi]10348033 601512345F1 NIH MGC_71 Homo sapiens cDHA clone IMAGE:3913811 5'
gi]10347940 601512293F1 NIH MGC_71 Homo sapiens cDHA clone IMAGE:3913822 5'
gi]10340616 601509784F1 NIH MGC_71 Homo sapiens cDHA clone IMAGE:35911108 5'
gil6571609 ®h37e04.y1l HCI_CGAP Lu3l Homo sapiens cDHA clone IMAGE:2578494 5' similar to SW:AHX1 HUMAW PO.
HIH MGC 71 Homo sapiens cDHA clone IMAGE:3906872 5'
HIH M6C 9 Homo sapiens cDHA clone IMAGE:3140763 5'

gi]10330826 601505336F2
gi]9145520 601140912F1
gi]9891351 601483620F1
gi]10345301 601513625F1
gi]10198665 601348510F1
gi]10347200 601512680F1
gi]10319786 601449046F1
gi]10332342 601508036F1

NIH MEC 69
NIH MEC_71
NIH MBC_54
HIH MeC_71
HIH MBC_65
NI MeC_71

Homo

sapiens
sapiens
sapiens
sapiens
sapiens
sapiens

cDHA
cDHA
cDHA
cDHA
cDHA
cDHA

clone
clone
clone
clone
clone
clone

IMAGE :
IMAGE :
IMAGE :
TMAGE :
TMAGE :
TMAGE :

gi|10099330 RC3-HT0649-150600-023-e08 HT0649 Homo sapiens cDHA

gi]10145359 601565022F1 NIH MGC 21 Home =sapiens cDHA clone IMAGE:
gi|9155988 601156847F1 NIH MEC 21 Homo sapiens cDHA clone IMAGE:
gi] 9890400 601473296F1 HIH MGC 68 Homo sapiens cDHA clone IMABGE:
gi]9323971 601236972F1 HIH MGC 44 Homo sapiens cDHA clone IMAGE:

gi] 7948606 RC1-CT0249-030300-026-b03 CT0249 Homo sapiens cDHA

gi]10153647 601556364T1 HIH MGC_58 Homo sapiens cDHA clone IMAGE:
gi]10319146 601447547F1 NIH MGC 65 Homo sapiens cDHA clone IMAGE:

3886133 5'
3914791 5'
3686738 5'
3914346 5'
3853282 5'
3909657 5'

3840124 5'
3140530 5'
3876359 5'
3609088 5'

3826407 3'
3651699 5'

gi|6798648 dr04fol.x1 HNIH MGC_3 Homo sapiens cDHA clone IMAGE:2847121 5'

gi]10327945 601486909F1 NIH MGC_ 69 Homo =zapiens cDHA clone IMAGE:3889058 §5'
gi|9898273 601279337F1 NIH MEC 39 Homo sapiens cDHA clone IMAGE:3611240 5'
gi10401105 601497445F1 NIH MGC 70 Homo =sapiens cDHA clone IMAGE:3899602 5'
gi] 8906307 hr47b05.x1 HCI CGAP Lu2?4 Homo sapiens cDHA clone IMAGE:3176529 3' similar to gbh:M535268 CASEIN
gi] 8627305 RC3-HT0470-120200-013-g02 HT0470 Homo sapiens cDHA
gi]10146282 601570283F1 HIH MGC_21 Homo sapiens cDHA clone IMAGE:3844988 5'
gi]8114235 PM3-DT0064-260300-002-g12 DTO064 Homo sapiens cDHA

F
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Going back to the issue of the hit list and the descriptions not
saying very much. There are several problems here. One is that
EST databases usually have a huge amount of redundancy, which
can make for very long reports. Another problem is that the
sequences tend to be short, so we don't get much grouping of
peptide matches into protein matches.

12
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UniGene Resources
The UniGGene System

TGene 15 an experimental system for antomatically partiioning GenBanle sequences into a non-redundant set of gene-onented clusters.
Each UniGene cluster contains sequences that represent a unique gene, as well as related mformation such as the tissue types in which the
gene has been expressed and map location.

In addition to sequences of well-characterized genes, hundreds of theusands novel expressed sequence tag (EST) sequences have been
included. Consecuently, the collection may be of use to the community as a resource for gene discovery. UnGene has also beenused by —
expenmentalists to select reagents for gene mapping projects and large-scale expression analysis.

However, it should be noted that the procedures for automated sequence clustering are still under development and the results may change
from time to time as improvements are made. Feedback from users has been especially useful in identifying problems and we encourage you
to report any problems you encounter.

It should also be noted that no attempt has been made to produce contigs or consensus sequences. There are several reasons why the
sequences of a set may not actually form a single contig. For example, all of the splicing vaniants for a gene are put mto the same set
Moreover, EST-containing sets often contain 5' and 3' reads from the same cDITA clone, but these sequences do not always ovetlap

Currently, secuences from human, rat, mouse and cow have been processed. These species were chosen because they have the greatest
amounts of EST data avalable. Zebrafish has alse been added to UniGene as an service to the large zebrafish community. Addional
organisms may be added m the future

A representation of the UniGene datasets is available by ftp |

’_ ,_ \Q Intermet

To address this problem, we have recently started using the
UniGene index from the National Center for Biotechnology
Information to simplify the search results.

UniGene is not a consensus sequence, it is an index which is
created by BLASTing GenBank sequences against themselves to
cluster them into gene families.
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Up to higher level directo

0473072001 H Directory .

1172571996 D OLY¥ ..

04/10/2001 : 1,317,413

04/10/2001 =

04/10/2001 H 932 Bt.info
0471072001 H 1,861 Bt.lib.info.Z
04/10/2001 H 636,749 Br.retired.1src.Z
04/10/2001 : 12,587,236 Bt.seqg.all.Z
04/10/2001 H 1,804,564 Bt.seq.unig.
0471172001 H Dr.data.Z
04/11/2001 H Dr.files.ckswn
04/11/2001 H Dr.info
0471172001 H Dr.lib.info.Z
0471172001 : . Dr.retired.lst.Z

F’ile Internet

S

Unigene can be downloaded from the NCBI FTP site. Several
Important species are available: human, mouse, rat, cow and
zebra fish.
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Address [ Cilnetpub\MASCOTunigensihumanicurrent =l Pe

Folders x || Name + | size | Type | Modified [
=1 mascoT [®]Hs.data 212,909K8  DATA File 30/04/2001 19:15
Hs.data.id_from_gi. 988654524 S1,473KB 999654524 File 010572001 13:39
Hs, data title_from_id. 958654524 3,104 KB 9BEES4524 File 01f052001 13139
README SKB File 291142000 09:15

++1 homewark.
-1 hidg

-1 html

8 ‘D;"s ﬂ mascot.dat - Notepad

] new_taxonomy File Edit Format Help

2wt

21 sequence
2] taxonomy

..Eg:;:”e unicene index files defined by

species path
option to cluster results from searching sequence database defined by
name species [[species] ... [species]]

uniGene

unigene

human C: ,/Inetpub/MASCOT/umgene/human/curr‘ent/Hs data
bovine C:/Inetpub/MASCOT Aunigenebovine/current /Bt. data
. dbEST human bovine

4 and

+ object(s) (Disk free space: 518 MB)

#
# options
#

options

SavelLastoueryasc 1
SaveEverylastQueryasc 1
LastaueryascFile L./ logs/lastouery. asc
InterFilesaserath C:/INETPUB/MASCOT data
41

(s

To use a unigene index in Mascot, the data file for the species is
downloaded and unpacked into a suitable directory structure...

Then a few lines are added to the Mascot configuration file,
mascot.dat.
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Jale Edt View Favortes Tools Help ‘

| ek - o= - @[ A Disearch GiFavortes (Hrisory | 54 S W 5

JAgdress I;ﬁ C:\Documents and Settings|JohnCiDeskiopiUniGene. mht j 6>Gu “LInkS
MATRIX j
incs Mascot Search Results

User : JSC
Email : jcottrell@matrixscience.com
Search title : Annexin
MS data file : U:\Mascot test data\Glaxo\gtofl0348.pkl
Database : dbEST 20001001 (35277150 sequences; 4704334140 residues)
Taxonomy : Homo sapiens (human) (14927850 segquences)
Timestamp : 16 Oct 2000 at 21:15:15 GMT
Significant hits: Hs.78225 ANXAl1 annexin Al
Hs.772590 TALDD1 transaldolase 1
Hs.173205 HPM1 nucleophosmin {nucleolar phosphoprotein B23, mumatrin)
Hs.75598 HNRPA2E1 heterogeneous nuclear ribonucleoprotein A2/B1
Hs.192023 EIF352 eukaryotic translation initiation factor 3, subunit 2 (bheta, 36kD}
Hs.81361 HHRPAB heterogeneous nuclear ribonucleoprotein AfB
Hs.82201 CSHK242 casein kinase 2, alpha prime polypeptide
Hs.250616 IDH3A isocitrate dehydrogenase 3 (HAD+) alpha
Hs.80828 KRT1 keratin 1 {epidermolytic hyperkeratosis)
Hs.278572 ALK anaplastic lymphoma kinase (Ki-1)
Hs.169476 GAPD glyceraldehyde-3-ph hate dehydr
gi|9770088 601066289F1 WIH MEC 10 Homo sapiens cDHA clone IMAGE:3452447 5'
Hs.156110 IGKC immunoglobulin kappa constant
Hs.37078 CRKL v-crk arian sarcoma virus CT10 oncogene homolog-like
gi]|7309507 CHMO-CT0341-260100-160-d10 CTD341 Homo sapiens cDHA
Hs.256309 DXS1357E accessory proteins BAP31/BAP29
Hs.99936 KRT10 Keratin 10 {epidermolytic hyperkeratosis; keratosis palmaris et plantaris)
Hs.181165 EEF1A1 eukaryotic translation elongation factor 1 alpha 1
gi]7306319 RCO-BT0387-170100-011-a08 BT0387 Homo sapiens cDHA
Hs.89525 HDGF hepatoma-derived growth factor (high-mobility group protein 1-like)

Hs.289109 DDAH1 dimethylarginine dimethylaminohydrolase 1
H=.217493 ANXA2 annexin A2
Hs.249495 HHRPA1 heterogeneous nuclear ribonucleoprotein Al

Hs.249247 FBRHP heterogeneous nuclear protein similar to rat helix destabilizing protein
Hs.183704 UBC ubiguitin €
Hs.65114 KRT18 keratin 18
Hs.278242 K-ALPHA-1 tubulin, alpha, ubigquitous
gi]10244362 RCO-ANO040-200700-022-f03 ANO040 Homo sapiens cDHA -
4 | _’lJ
’_,_\L.:J My Computer

Now, using the UniGene index as a lookup table, we can
transform the results of a dbEST search.

This is now a much clearer picture, very similar to the protein
database result. Please remember that we are not clustering the
database sequences into consensus sequences prior to searching.
This could lead to matches being missed. UniGene is being used
after the search, to simplify the results.



T Mascot Search Results - Microsoft Internet Explorer E

Fle Edt Wew Favorites Tools Help

GBack - = - @ [F] A | Qeearch [ravoites (Brstory | By Sp -

34. gi)6890855  Mass: 21281 Total score: 165 Peptides matched: 4
RCO-PTOO06-271135-011-606 PTOO06 Homo sapiens cDNA
I cheek to include this hit in archive report

Query Observed Mr{expt) Mr{calc) Delta Miss Score Rank Peptide
17 466.16 930.31 930.47 -0.16 0 68 1 GESSVEDIK

50 414.17 1 . =
= | BiMascot Search Results - Microsoft Internet Explorer T

1 910.23
Ele Edit Vew Favorites Tools Help

ek - & - @D 7] A | Qoearch [Ggraverites Bristory | By S B - 5

2 918.24

Proteins ing the sam
gi| 5876282 Mass: 20076 | 3, Hg,173205 Total score: 372 Peptides matched: 10
df43b06.y1 Morton Fet NPH1 nueleophosmin (mucleolar phosphoprotein B23, numatrin)

gi| 6890852 :
116890852 = Mass: 21515| [mcpock o include this hit in archive repert
RCO-PTO006-271185-011

Query Observed Mr(expt) Mr(calc} Delta Miss Score Rank Peptide
430011 429.10 425.19 0.91 o DAAP + 1 heetyl [N-term): 1 Methyl ester (DE)
102.17 802.33 802.45  -0.12 TVSLGAGAK
166.16 930.31 930.47  -0.16 GPSSVEDIK
414.17  1239.48  1239.69  -0.21 SAPGGHSKVEQKK
910.23  1818.44  1818.84 . MTDQEATQDLWQWR
918.24  1834.47  1834.83 . MIDQEAIQDLWQWR + 1 Oxidation (M)

R

B Mascot Search Results - Microsoft|

Fle Edt vew Favortes Tooks
Gk - = - @ [ | A
36, gil10315208 Mass: 2

601678979F1 NIE NGC_S
I check to include this t

1121.88  2241.75  2242.20 . MSVQPTVSLGGFEITPPVVLR + 1 Oxidation (M)
748.26  2241.75  2242.20 . MSVQPTVSLGGFEITPPYVLR + 1 Oxidation (M)
982.29  2043.84  2044.45 . TVSLGAGAKDELHIVEAEAMNYEGSPIK + 1 Oxidation (M)
736.97  2043.85  2044.41 . TVSLGAGAQDELHIVEAEAMNYEGSPIK + 1 Oxidation (M)

R R Y

Query Observed Mr (o
102, 80!
s 414, 123:]] |
1121, 224 [&] Dons [ [ [B¥ Local intranet
2241.75  2242.20 1 MSVQPTVSLGGFEITPEVULR + 1 Oxidation {M)

140
141

&l . 2043.84  2044.45 1 TVSLGAGAKDELHIVEAEAMNYEGSPIK + 1 Oxidation (M)
I3 . 2943.85  2944.45 2 TVSLGAGAKDELHIVEAEAMNYEGSPIK + 1 Oxidation (M)

Proteins matching the same set of peptides:

il8115405  Mass: 20037  Total score: 166 Peptides matched:
Q¥1-DTO071-230200-083-¢03 DTO07L Home sapiens cDNA

LTSN Mesm: 1071s  Tatsl smovar 166 Pentises matohed:

&] Done [ [ B Locd intranst

When we look further down the report, at details of individual
matches, we see the benefits of clustering the ESTs. Here we have
two groups of matches from the dbEST search. These matches are
well down the report, and appear to have little in common apart
from a very weak match to query 50. There is no particular reason
to connect these two hits.

However, when we look at the unigene report, we find that these
matches all belong to the same gene, nucleophosmin. And, of
course, because this gene now has 10 matches, it is listed near the
top of the report.
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Jale Edt View Favortes Tools Help

| 4pack - = - @[] Y| Disearch GiFavortes (Hrisory | B S -

Jﬂddrﬁss IE http: [ fdellS000/mascot fogifprotein_view, plPfile=. . fdataf20001016/F 289840, datdhit=Hs %2 782258 px== 1 BUNIGEME=human j 6’60 “Llnks
MATRIX
{itiiveis Mascot Search Results |
UniGene View
o H=.78z25
TITLE annexin A1
GENE ANEAL
CYTOBAND Sgli-g2l.2
LOCUSLINE 301
EZFRESS shorta;Bone;Brain; Breast;CNS; Colon;Ear;Esophagus; Eve; Foreskin; Gall bladder; Heart;Eidney; Lung: Lymph; Nose; Cruentwum; '
CHROMOGOME 9
aTS ACC=G06372 NANE=SHGC-12349 UNISTI=75440
5TS ACC=- MAME=AOOOX30 UNISTS=5593
aTS ACC=G32952 NANE=AOO09X30 UNMISTS=117530
5T ACC=- NAME=sSts-HeTE&87 UNISTI=29146
5TS ACC=- NAME=HZ9761 UNISTS=3341
TIMAP D95166-D931876; MARKER=SHGC-12Z2349; RHPLNEL=G3
TZMAP D951876-D95175; MARKER=WI-7046; RHPANEL=GB4
TEZMAP D951876-D55175; MARKER=L00SX30; RHPANEL=GE4
TEZMAF D931876-D85175; MARKER=sts-H67567; RHPANEL=GEZ
TEIMLF D331876-D85175; MARKER=HZz9761; RHPANEL=GE4
PROTSIN ORG=Caenorhabditis elegans: PROTGI=432227: PROTID=pir:3410z22; PCT=42: LLN=311
PROTSIN ORG=Homo sapiens: PROTGI=6729710r PROTID=pdb:1E0S: ALN=345
PROTZIN ORG=Mus musculus; PROTGI=71753; PROTID=pir:LUMZ1; PCT=37; ALN=345
PROTSIH ORG=Rattus norvegicus; PROTGI=71755; PROTID=pir:LURT1; PCT=89; ALN=345
SCOUNT 722
SEQUENCE ACC=BCO01275; NID=glisS4862; PID=glZ654563
SEQUENCE ACC=EM DO05665; NID=gll429703; PID=gl11422704
SEQUENCE ACC=AWIS0757; NID=gS140416; LID=2883
SEQUENCE ACC=1¥004164; NI 9827714: PID=gB327715
SEQUENCE ACC=4V7345845; NID=gl0552390; CLOME=cdllHD1z: END=5':@ LID=4713
SEQUENCE ACC=BF215154; NID=gl1111740; CLOME=IMAGE:4104209; END=5': LID=3915; MGC=450z100
SEQUENCE ACC=X05508; NID=g34387; PID=g343388
SEQUENCE ACC=BF24102Z; NID=g11154947; CLOME=IMAGE:4109288; END=5'; LID=3917; MGC=4502100
SEQUENCE ACC=BE171982Z; NID=g8634708; LID=3454
SEQUENCE ACC=AV717869; NID=gl081502Z21; CLOME=DCBARHOG6; END=5'; LID=4704
SEOTRNCT. ACC=AW9TATINA: NTD=rA1R4A9N: T.TN=3N51
i ] of
@ Dane Local inkranst

When you click on the accession number link of a unigene filtered
report, you get full details for that particular gene family.
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Human genome

~ 3 x 10° bases

(dbEST was 3.4 x 10° bases on 1 May 2001)

~ 6 x 10° residues in 6 frame translation
99.75% of translated sequence is non-coding
1.5 x 10° tryptic limit peptides of 1500 Da + 0.5
6 x 107’ no-enzyme peptides of 1500 Da + 0.5

{ MATRIX
SCIENCE

We can also perform MS/MS searches on continuous raw genomic
sequence data. The recent availablilty of a draft assembly of the
human genome has made this a focus of great interest. Let’s just
look at some numbers.

The human genome assembly is approximately 3 billion bases
which makes it similar in size to dbEST.

Since we must translate in all 6 reading frames, this corresponds
to 6 billion amino acid residues.

In the human genome, only 1.5% of the sequence codes for
proteins. Conversely, 99.75% of the translated sequence is non-
coding and simply contributes to the background of random
matches. This is a severe test of the discrimination of the scoring
scheme.

This is only slightly worse than dbEST. Although dbEST is
essentially all coding sequences, after translation in 6 frames, we
know that 83% (5/6) must be junk.

If we are matching MS/MS data from a tryptic peptide of nominal
mass 1500 Da against the human genome, we are going to have to
test 150 thousand peptides. Which sounds bad...

but is not nearly as bad as the no-enzyme case where we have to
test 60 million.
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nome.cse.ucsc.edu, - Microsoft Internet Explorer

Jale Edt View Favortes Tools Help ‘

| 4mpack - = - @ [H] 4| Disearch GilFavortes (Hrisory | 5y S W 5

Human Genome Project Working Draft at UCSC

Download Download
Sequence Annotations

Browser

‘ Genome

‘ BLAT Search ‘ ‘About the Draﬁ‘ Email Group ‘

Human Genome Browser

Dee. 12, 2000 freeze - Browser for December freeze. Not many tracks vet.

Oct. 7. 2000 freeze - Most complete browser, based on the Jan. 9, 2001 assembly of the October freeze.
Sept. 5, 2000 freeze - Browser based on September assembly.

TJuly 17, 2000 freeze - Lots of tracks, some not on more recent browsers, but older assembly.

BLAT Search the Human Genome

» Dee. 12, 2000 freeze - New assembly, annotations just beginning. Centromeres fixed
+ Oct. 7, 2000 freeze - Most completely annotated assembly.

Dovwnloading the Human Genome

Mirror Sites.

Dec. 12. 2000 full data set. Centromeres fixed

Dec. 12, 2000 data set by chromosome. Centromeres fixed
Oct. 7. 2000 full data set

Oct. 7, 2000 data set by chromosome

Sept. 5. 2000 full data set

Sept. 5, 2000 data set by chromosome

July 17, 2000 full data set
Archive of older assemblies

Annotation of the G

JAgdressIEhttp:fﬂgenome.cse.ucsc‘eduﬂ j 6>Gu “LInkS

&1 [ [ [4 nternet

The draft assembly can be downloaded from UC Santa Cruz
GoldenPath web site

20



; Index of /goldenPath/12dec2000/bigZips - Microsoft Internet Explorer

Jale Edt View Favortes Tools Help

| 4pack - = - @[] Y| Disearch GiFavortes (Hrisory | B S -

| ddress [&] i igenome.cse. ucse edujgolderFathy 12 dec 2000 bigZins

| pa “Llnks

Index of /goldenPath/12dec2000/big Zips

Mawe Last modified Size Descr
g Parent Directory 259-Mar-2001 03:38 -
ﬁ chromigp.zip 05-Apr-2001 16:18 4.7
ﬂ chromFa.zip 0O5-Apr-2001 16:58 s01M
ﬂ chrowFalasked.zip 05-Apr-2001 16:22 s0s8M
ﬁ chrowout . zip 05-apr-z001 17:45 71.7M
h contiglgp.zip 259-Mar-2001 03:51 4.7
ﬁ contigFa.zip 31-Mar-2001 21:26 D
ﬂ contigFalMasked. zip 31-Mar-2001 21:37 506N
ﬂ lifrill.zip 11-Apr-2001 10:32 12k

This directory contains the Dec. 12, 2000 Genbank freeze

ordered and oriented according to the corresponding

fingerprint map and genowe layout frow Wash. U., taking into account overlap
betveen fragments and bridging mRMA, EST, plasmid and BAC

end pairs. Chromosomwes 21 and 22 are the finished wversions

as obtained from NCBI. This directory includes the following

files:

contigFa.zip — The working draft sequence one file per
fingerprint contiy (clone layout)] in Fasta format. Unpacks
with one directory for each chromosome and one subdirectory for each
fingerprint contig.

contigFaMasked.zip - RepeatMasked version of contigFa.zip (with
N's in place of repeating elements.)

&1

’_ ,_ \Q Intermet

You can download the assembly as chromosome length sequences
or as collections of contigs. Searching the chromosome length

sequences in Mascot is possible, but not advisable.
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Chromosome length sequences

Chromosome 1 is 285 Mbp

Mascot workspace scales as the length of the longest
sequence. Hence need lots of physical RAM to avoid
disk thrashing

More efficient to work with smaller pieces, e.g. 600
kbp with 600 bp overlaps

{ MATRIX
SCIENCE

The longest human chromosome is chromosome 1, 285 million bp.

Mascot requires a significant memory overhead to manipulate
such long sequences, which means that unless you have a very
large amount of RAM, the search is going to be using virtual
memory ... i.e. swapping out to disk ... and run relatively slowly.

So, we recommend working with contigs or just chopping the
chromosomes into more manageable lengths with small overlaps.

In any case, we don't know of any tools for reviewing the results
which can handle 250 Mbp sequences.

22



Mascot Search Result: crosoft Internet Explorer

JEiIe Edit  Wiew Favorites Tools  Help

| 4pack - = - @[] Y| Disearch GiFavortes (Hrisory | B S -

x|

| Address [&] i idelsannimascot/egimaster_results pfie=,.(data/20001207/F001327 dat =] @en ||uks

(e Mascot Search Results

User : JSC

Email : JsCawork

Search title : Annexin mix: Oct 7th

MS data file : U:\Mascot test data\Glaxo\gtofl0348.pkl

Database : He (34668 sequences; 6913762562 residues)

Timestamp : 8 Dec 2000 at 09:50:44 GMT

Significant hits: chr9 123 73200001-73800598
chr? 46 27000001-27600528
chri2 94 55600001-56400598
chrie 117 69600001-70200599
chrib 127 75600001-76200599
chrh 175 104400001-105000598
chrl 60 35400001-36000599
chr8 113 68400001-69000597
chrio_132 78600001-79200599
chr?2 354 211800001-212400597
chr22 30 17400001-18000597
chr? 66 39000001-39600598
chrio 177 105600001-106200599
chr2 312 186600001-187200597
chré 70 41400001-42000599
chrib 164 97800001-98400599
chri?2 98 58200001-58300598
chr9 152 90600001-91200598
chril 137 81600001-82200599
chri3 129 76800001-77400599
chr¥ 208 124200001-124500597
chri 215 1 1-1290005:

Probability Based Mowse Score

Score is - 10*Log(P), where P 15 the probability that the observed match i= a random event,
Individual ions scores = 68 indicate identity or extensive homelogy (p=0.05)

4 |

.

of

@ Dane

Local inkranst

This is the result of searching our standard data set against the
unmasked human genome assembly.
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7} Mascot Search Results - Microsoft Internet Explorer 4 = B3
J File Edt View Favortes Tools Help ‘

| 4pack - = - @[] Y| Disearch GiFavortes (Hrisory | B S -

| Address [&] i idelsannimascot/egimaster_results pfie=,.(data/20001207/F001327 dat =] @en ||uks
1. chr9 123 Total score: 491 Peptides matched: 13
Could not retrieve title string
[T check to include thiz hit in archive report J

Query Observed Mriexpt) Mri{calc) Delta Mis=s Score Rank Peptide

1 430.11 429.10 429.22 -0.12 o 7 4 DAPK

11 415.19 826.36 828. 50 -0.13 o 32 6  VLDLELK

1z 415.19 828.36 828.51 -0.14 o 33 2 HALLSLAK
Va5 £07.16 1212.31 1212.53 -0.21 o 70 1 DITSDTSGDER
¥ 53 631,70 1261.38 1261, 59 -0,22 o 69 1 TPAQFDADELR
¥ &5 457.85 1370.54 1370.77 -0.23 1 16 1 VLDLELKGDIEK
Vo3 775,76 1549, 50 154981 -0.31 o 69 1 GTDVHVENTILTTR
~ ELS 547.49 1639.45 1639.77 -0.32 1 (41) 1 DLAKDITSDTSGDFR
=) 820,75 1639.48 1639.77 -0.29 1 52 1 DLAKDITSDISGDER

101 840,24 1678.47 1677.90 0.57 1 19 7  KGTDVHVFHTILTIR
W 103 851,77 1701, 52 1701.88 -0.36 o 82 1 GLGTDEDILIEILASR
W 108 870.21 1738. 41 1738.73 -0.32 o 29 1 SEDEGVHEDLAD SDAR
W 138 785,91 2354.72 2355.15 -0.43 o 66 1 GBPGSAVSPYETFHES SDVAALHK
2. chr? 46 Total score: Z04 Peptides matched: 7

Could not retrieve title string

[T check to include thiz hit in archive report

Query Observed Mriexpt) Mri{calc) Delta Mis=s Score Rank Peptide

1 430.11 4z9.10 429.22 -0.12 a 7 4 DAFPK
~ 33 544.15 1086.29 1086.48 -0.19 o 34 1 HYYE(QWGK
2 43 594.71 1187.41 1187.64 -0.23 0 66 1 IDTIEIITDR
~ 66 689.19 1376.36 1376.62 -0.26 o a4 1 GGGGHF GPGPGSHFR
¥ 10z 565.62 1694 .44 1694.76 -0.32 0 42 1 GFGEVTFDDHDEFVDK
||7 117 899.82 1797.63 1797.91 -0.29 o 63 1 ILFIGI}LSFETTEESLR _'j
1 3

@ Dane

The tabular reports which we and others have developed for
reporting results from protein and dbEST databases are just not
suitable for a sequence the length and complexity of a human
chromosome.
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Bl F149977.mas - WordPad
File Edit “iew |nsert Fomat

Help

D[z(a Sl @l 2wl | 2

BLASTCDS

BLASTCDS

BLASTCDS

ELASTCDS

For Help, press F1

FRLAOLp_L1iC— .. f UGLGF LULLUJLUS T LTS 0 C . LAl
/mass=1549.79

/score=54

/rank=1

/translation="AGANLFELENFVAR™

170915..170951

/ labe1=069

/ocolour=2

/note="Mascot match, query=69, mass=1560.79, score=67, rank=1, segquence=EFLVIAVNDAIER"
/blastp_file="../data/20000516/F149377. dac"”

/mass=1560.73

/ecore=67

/rank=1

/translacion="EFLVWAVNDAIER™

1zg88. .12927

/ label=Q70

/ocolour=2

/note="Mascot match, query=70, mwass=1600.78, score=44, rank=1, sequence=HTIFGEVIDALESQR"
/blastp_flle=" ../data/20000516/F143977 . dat"

/mass=1600.73

/ecore=44

/rank=1

/translation="HTIFGEVIDAESQR™

comwplement (2399881, . 240002 6)

/label=0Q71

/eolour=2

/note="Mascot match, query=71, wass=1612.82, score=50, rank=1, sequence=ELPGGALTLVNDAGMR"
/blastp_flle=" ../data/20000516/F143977 . dat"

/mass=1612 .52

/szore=50

/rank=1

/translation="ELPGGALTLVNDAGHMR"

2877460, .2877498

/ lehel=073

For very long DNA sequences, such as this, what we have done is
to switch from our standard protein view report to outputting the
peptide match results as an EMBL / GenBank format feature
table. This may not look very friendly, but the advantage is that
this report can now be read into a standard genome browser.
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The Sanger Centre : Informatics Software: Artemis - Hetscape

File Edit “iew Go Communicator Help
wthookmarks J‘ Location:Ihttp:.-".-"www.sanger.ac:.uk.-"Software.-"Artemis.-" j@'w’hat'sﬁelated g

| v

Data release policy and Guidelines and conditions on use of data

g I Al - o
> I'he Sanger Centre =]
/ | Info | HGP | Projects | Database Searches | Sothware | Teams | Search | @

& Home # Sothware & Databases

Artemis: a DNA sequence viewer and annotation

Artemis tool

Software Home

IF‘roduction shw 'l Introduction
IMapping Shw 'l

IW Artemis 15 a free DA sequence wewer and annotation tool that
allows wisualization of sequence features and the results of " | ;
IFU”"”E't Specs :I' analyses within the context of the sequence, and its soe-frame L e
Im translation. Arternis is written in Java, and is available for UMD, | it ;
Macmtosh or 33 Windows. It can read complete EMEBEL and i

GENBAWNE database entries or sequence in FASTA or raw -
Artemis format. Extra sequence features can be in EMBL, GENBAMNE
Up a level or GFF format.
Overview

lritauetian To see Artemis in action go to the examples page.

Examples and - - . e P T ;I

E=‘¢D‘=| |Document: Doﬁe e £ AP Bl N2 |

Having generated a feature table, we can now use a genome
browser to view it. One which we find works well is Artemis, a
Java based genome browser developed and distributed by the
Sanger Centre.
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23 Artemis Entry Edit: HUMHNRNP.gbk =lol x|
Fie Eriries Select View Golo Eeil Creste ‘Wrte Display

Selected feature: bases 28 Q43 (/label=Q43 /colour=Z /mass=1187.64 /score=6& /rank=1 /translation="IDTIEIITDR" /note="Mas:

I e I 1 1 O AR [ A VR

e 1 1 1 O M O

(I R Rl (8071 ) S | I e Y A NI
] 3 ] 02 P | E |

exonZ 2Bl WRPAZEL an4 HNRPAZEL exon5 HNEPA exo HE ex HNRPAZEL e: HNRFAZE1

’Zann ’Emn ’Eqnn ’E'ﬂDD ﬁnmn ﬁamn |Esmn |Egmn ﬁznn ﬁsnn

[ I 0I5

E K L I P L E # L L I 6 5 L E R K E A L A L I L L M T M I L W I K 5 ¥V

K N * ¥ H * o mor * + A ¥V W K E E B L W L C ¥ F w @ P * E C [ N R M #

GAAAAATTGATACCATTGAGATAATTACTGATAGGCAGTCTGGAAAGAAAAGAGGCTTTGGCTTTGTTACTTTTGATGACCATGATCCTGTGGATAAAATCGTA

&0 |E270 anu Fzgu |E3E|U Fuu |Eazu ﬁaau ’E34El Fasu F%u g

CTTTTTAAC TATGG TAAC T TA T TAATGAC TATCC G T CAGACC T T TC T T T T T CGAAACCGAAACAATGAAAAC TAC TG TACTAGGACACC TATTTTAGCATACATT,

= F N I [} N L ¥ n k1 I P L R k1 L F = A K & K N =1 K I W ™ I R H I F D ¥ T L
F I 3 Vv oM 3 I I v 3 I c D P F F L P K P K T ¥ K 3 3 W 3 & T 5 L I T H L

F F s} 4 i v} 5 L # s} k4 A T Q F 5 F L 5 s} 5 o] # K s} H & H D s} P ¥ F R I 4

ks
.BLASTCDS 5463 5511 Mazcot watch, gquery=124, nass=1926.01, score=38, rank=3, sequence=KLFIGGLSFETTEESLE
.BLASTCDS 5466 5511 Mascok match, gquery=117, mass=1797.91, score=63, rank=3, sequence=LFIGGLIFETTEESLR
.BLASTCDS 5514 5535 Mascot match, cguery=33, wass=1086.48, score=34, rank=1, sequence=NITEQUGK
M intron 5553 5711
exon 5712 5858

Here is an Artemis screenshot showing three views of a portion of
the genome. In the upper third, we have a low resolution view.
This can be zoomed out to show an entire sequence as a single
strip. We have the forward and complementary DNA strands, and
the 6 frame translation. The vertical bars are stop codons. The
yellow blocks are exons, while the blue blocks here are coding
sequences. Individual Mascot peptide matches are shown in red.
This particular gene has 8 peptide matches.

The middle third is a similar arrangement, but at high enough
resolution to see individual bases and residues.

Finally, the lower third shows a tabular view of the feature table.
When a match is selected, it is highlighted in all three views, and
we can see the spectrum number, sequence, molecular weight,
Mascot score, etc.

Not only does this allow us to zoom and pan around these
extremely long sequences, it also allows us to view the peptide
matches found by Mascot in the context of all the existing
annotations. This gives us a powerful way to present the results of
MS based searching complete genomes.
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Key Category MSDB dbEST
Top match with significant ions score 74 56
Top match, but ions score not significant 26 37
Not top match and ions score not significant 10 11

No match because of higher scoring non-significant - 6
matches

No match because peptide sequence not found in
MSDB

No match because peptide sequence not found in
dbEST

No match because coding sequence substantially
missing from HG

No match because coding sequence poorly aligned in
HG

No match because peptide spans exon / intron
boundary in HG

No match because peptide results from nontryptic
post-translational processing

{ MATRIX
SCIENCE

When we make a detailed comparison of the results from
searching the same data against the three different types of
database, the major differences are caused by two factors.

First, the human genome assembly is only a draft assembly and,
at the time we did this study, there were complete mRNA'’s which
were either poorly aligned or even missing. This accounted for 25
“missing” peptide matches. Obviously, this situation will change
over the coming months as the assembly is refined.

The second factor will not change, if we choose to search the raw
genomic sequence. Approximately one quarter of peptide matches
are missed because they span exon / intron boundaries. This is not
a severe problem if we have multiple peptides from the protein,
but is clearly a limitation.
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HGP Draft Assembly

Searching complete chromosome entries is possible,
but unwieldy.

Scoring statistics very similar to dbEST

Some well characterised proteins are ‘missing’ (e.g.
transaldolase)

When error rate is high, better off searching
redundant EST’s than a single consensus sequence

Still too early to use public draft assembly for routine
protein ID?

{ MATRIX
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The main conclusions of our database comparison study are listed.
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