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Introduction: (11903/120)
Mass Spectrometry (MS) ishas a high-throughput and high accuracy  technology for the analysis of complexcharacteristic. These features make it become a major tool for analysis complex chemical composition and biological samples. The glycoproteins are more complex thanhas diverse structure and complex composition; therefore it is more difficult to decompose the conformation of glycoprotein than regular proteins with other post-translational modifications, because of the microheterogeneity of the glycosylations. As a result, glycans are often cleaved from the glycoproteins and then analyzed separately by MS (e.g. MALDI-TOF-TOF). We combined machine learning, statistical and signal processing techniques to automatically annotate the MALDI-TOF-TOFS spectra ofwith N-glycans composition. Our toolWe can detect not only single glycan composition but also the overlapping isotopic envelopes resulted from N- glycans of similar masscomposition in one spectrum, and.  can We also identify can report significant N-glycans of significantly different abundances across multiple spectra. Our program This feature can be used in as thepotential biomarker discovery by comparing N-glycan spectra from procedure across two (or more) different groups of samples (e.g. disease vs. normal).
 
Method: (11920/120)
For each N-glycan based on known N-glycan synthetic pathways, wWe generate a theoretical isotope pattern for it only for each composition using a glycol composition list which was generated by a mathematic model, and (Frederick J. 2005). Furthermore, we generate another theoretical isotope pattern representing its pattern (partially) overlapping with that of another moleculewhich has a partial overlap isotope pattern. The second molecule can be is overlap can come from another N-glycan or other (unknown) types of molecule. unknown compound. A simple linear regression combination model wasis used tofor finding the best coefficient for the abundances of N-glycan and the second moleculeother compounds. The Pearson product-moment correlation coefficient was computed applied between each N-glycan theoretical isotope pattern and an experimental spectrum, and a fitting score iswill be reported. Then Wwe selectedtake those glycans withwhich have higher fitting scores  for the cross-sample analysis by iteratively perform glycan biomarker discovery. Each time we removing knock out 10% of the leastlast significant N-glycans after a performing PCA analysis until  we reaching a preuser-defined number of N-glycans. 

Preliminary data: (2181/300)
We tested our tool on one MALDI-TOF-TOF  experimentspectrum. In manual validation, we only can identify 86 N-glycans, but the software can identify an extra 34 glycan N-glycanscomposition. Among these 120 N-glycans, 40 N-glycans There are 40 glycans receivedhave fitting scores above 0.7 out of 120 glycans;, and 16 N-glycans were detected to have the isotopic envelope which have improved score in unknown compound overlappingping with that model compare of another unknown molecule; and with two N-glycanssingle profile model, and  were detected to have overlapping isotopic envelopes with each otherone glycan has better score in another glycan compound overlapping model. The result shows that our software can assisthelp users to annotate more N-increase the number of identified glycans and differentiate the N-glycansn composition fromfor those have other compound mixture in a complex samples. We then attempt to use these annotate spectra for In biomarker discovery section. ,W we used 151 spectra acquired which come from two type of groups of human blood samples. One group is from hepatocellular carcinoma patients and the another one is from healthy individuals non-cancer group (Habtom 2007). The We use following parameters were used as our cutoffs: N-glycan fitting score above 0.7 and each glycan should present at least 50 spectra. The original paper reporteds seven potential glycan biomarkers, and we can identify two of them. The other three are not present in our original N-glycan composition list, and therefore we cannot be identifiedy. One receivedhas a bad fitting correlation score, thus wasso it filtered out by our criteria. Our analysis also revealed The most important part is the last one significant N-glycan that was not we found this glycan in the original paper because its isotopic envelope is overlappedping with another N-glycan which are not report in the paper.


Novel Aspect: (16/8/20)
Automatic annotate single and overlapping glycans in MS spectraum and report significant N-glycans across spectra for biomarker discovery.
 http://mendel.informatics.indiana.edu/~chuyu/MultiNGlycan/

