HyPep: A New Strategy to Accelerate Peptide Discovery with A
Combination of De Novo Sequencing and Homology Database Search
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PUTPOSE_ . _ “The .pkl files were interpreted by Peaks. : Homology search algorithm: | Table 1. Identified peptides

To improve the efficiency and accuracy of peptide | &A |ocal neuropeptide database was constructed | | |- Connectto peptide database, which contains three tables: mz q sequence
discovery for the species without genomic information. ' specifically for crustacean species | PRk cneurgiand. cardickite 78142 1 DPYAFGLamide
Methods ; »An in-h HyP ' d | d d + Delete all sequences from candidate table '

o . . | = N In-house program myrep was developed an « For each sequence mySeq in the neuro table 79543 1 EPYAFGLamide

A combination of automatic de novo sequencing and | employed to do homology search for any query - For each record dhSeq in the peptide table )
homology database search is employed to process | | sequence againstthe local database. score =0 81045 1 AGPYSFGLamide
tandem MS data. An efficient homology algorithm is | | <The query sequences would be evaluated by HyPep to Iengthngr;;; length(mySeq) + [length(mySeq) - 83844 1 GGPYEFGLamide
developed to search query sequences against a home- | | determine if they are possible peptides. score! = forwardVariableSearch(mySeq, doSeq)weight & .
built peptide database. A list of possible peptide score? = backwardVariableSearch(mySeq,  “Comparison to BLAST

sequences is obtained and verified by manual de novo
sequencing.
Results

A local neuropeptide database containing 5825 entries
was constructed. A PO extract of Cancer borealis was
analyzed to identify 17 putative peptides within several
minutes, in which 4 peptides were verified by manual de
novo sequencing.

Introduction

The discovery of new peptides from organisms without | |
genomic information remains a challenge to date. De | |
novo peptide sequencing has been the standard method | |
to solve this problem. However, due to the very low | |
efficiency with manual de novo sequencing, often times | |

people turn to automatic de novo sequencing algorithms
to perform peptide sequencing from tandem mass

“The possible peptide sequences would be verified by

' manual de novo sequencing
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| | Figure 1. General framework for peptide discovery

spectrometry data. Although most of the peptide |
sequencing software offers fast speed, many problems |
still exist such as poor accuracy and more redundant

information. In this study, we aim to develop a new
strategy that combines automatic de novo sequencing
algorithm and in-house database
accelerated

searching for |
neuropeptide  discovery from decapod |

crustacean model organisms without sequenced genome. |

Methods

1~The Cancer borealis pericardial organs (PO) was
|

fractionated firstly by HPLC and then introduced into |

| nanoLC-ESI-QTOF.
| #The raw spectra were converted to .pkl formatted files
' with ProteinLynx.

Results

Local neuropeptide database
» Sources: 1) public databases like NCBI etc.
2) publications
3) the work from our group
i+ Peptides are grouped based on neuropeptide
families or species.
“ A total of 5825 neuropeptides
FASTA formatted and Access formatted.

HyPep algorithm
*Model description:
YV aa,..8, (querysequence)
bib,...b, (database sequence)

Find maximum match

dbSeq)/weight
scored = forwardFixedSearch(mySeq, dbSeq) Aveight
score4 = backwardFixedSearch (mySeq, dbSeq)/weight
score = score + score2 + score3 + scored
If (score > threshold) Insert dbSeq into the candidate
table
- Endfor
« Endfor
+ Sort the candidate table by scores

BLAST: Only m/z 781.42 was found

Conclusions

Figure 2. HyPep algorithm

Performance test

»Conditions:
Instrument: nanoLC-ESI-QTOF (Waters)
Pkl convertor: ProteinLyx (Waters)
Automatic de novo: Peaks 4.5 (BSl)
Database: in-house neuropeptide database
Homology search: HyPep, BLAST
Score threshold: 50% (HyPep)

“3tandard sample: 1) Peptide mixture (6 peptides)

2) BSA digest (tryptic)
Peptide Mixture BSA digest
No. of ID's 8 40

*Biological Sample: PO extract (one HPLC fraction)

oy

- T
Figure 3. TIC of the sample (one HPLC fraction)

“»Peaks was used for automatic de novo sequencing.

“An in-house neuropeptide database containing 5825 entries
was built for homology database searching. The sequence
motif of a given peptide family was used for homology
searching and the best-match database sequence can be
assigned to the corresponding query seguence.

“*A PO extract from Cancer borealis was used to evaluate
this hybrid strategy. 17 possible peptides were screened from
a total of 82 precursor ions and then 4 peptides were
identified within minutes, while it typically requires a full-day
work with manual sequencing alone.

#This hybrid method is efficient, accurate and more sensitive
than BLAST.

Future Directions

»The local database needs to be updated often.

#The quality of tandem MS spectra significantly affects the
performance. Conducting chemical modification on sample
will be a good way to simplify the MS/MS spectrum.

*A more accurate and robust automatic de novo sequencing
algorithm is needed.
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