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mMass – freely available

http://mmass.org/

- Works with open format data

- Direct import of Bruker data 
(if the CompassXport is installed)

- Platform independent + no installation required

- Manual + YouTube videos 
(https://www.youtube.com/user/martinstrohalm/videos)

- Configuration in easily editable *.xml files
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Strohalm M et al. Anal Chem 82 (11), 4648-4651 (2010).

https://www.youtube.com/user/martinstrohalm/videos


mMass – import, peak picking  (ctrl+F)
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mMass – import, peak picking  (ctrl+F)
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mMass – import, peak picking  (manual editing)
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mMass – import, peak picking  (manual editing)
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mMass – heme compounds

Heme C34H32N4O4Fe1
- isotopes of iron: 54Fe 5.85%

56Fe 91.75%
57Fe 2.12%
58Fe 0.28%

- Fe3+ /  2 x COO- (M+)

- Fe2+  /  2 x COO- (M+H+)
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mMass – editing compounds or references

Compounds vs references
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Definition by:
mass vs by elemental composition

- Has to enter Na+ or K+ etc. or 
can be calculated by mMass (see 
later)

- Formula can be directly 
submitted to peak modelling



mMass – editing compounds or references

Prepare template in Excel
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<group name="Heme-like">

<reference name="Heme(M+)" mass="616.177300" />

…

…

</group>



mMass – assigning references / compounds
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mMass – assigning references / compounds
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mMass – assigning references / compounds
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mMass – assigning references / compounds
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mMass – assigning references / compounds
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mMass – envelope fit

15



mMass – envelope fit
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mMass – envelope fit

17



mMass – envelope fit
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mMass – heme oxidation/degradation
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mMass – contaminated peptide mixture (find actin)
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mMass – contaminated peptide mixture (find actin)
not very optimistic search result 
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mMass – contaminated peptide mixture (find actin)
filter out contaminations
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Interferences and contaminants encountered in modern mass spectrometry.
Keller BO et al. Anal Chim Acta 627(1):71-81 (2008). 



mMass – contaminated peptide mixture (find actin)
match and annotate
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mMass – contaminated peptide mixture (find actin)
green dots mark the contaminations
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mMass – contaminated peptide mixture (find actin)
running the search again, now filtering out the contaminants
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mMass – contaminated peptide mixture (find actin)
now actin is identified
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mMass – contaminated peptide mixture (find actin)
details of the identification + copy-paste the sequence for mMass
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mMass – contaminated peptide mixture (find actin)
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mMass – contaminated peptide mixture (find actin)
add modifications (can use pre-sets)
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mMass – contaminated peptide mixture (find actin)
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mMass – contaminated peptide mixture (find actin)
in silico digestion…
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mMass – contaminated peptide mixture (find actin)
…and its assignment
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mMass – contaminated peptide mixture (find actin)
fully annotated spectrum
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mMass – the power of high resolution
peptide mass fingerprinting - plectin
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MVAGMLMPRDQLRAIYEVLFREGVMVAKKDRRPRSLHPHVPGVTNLQVMRAMASLRARGLVRETFAWCHFYWYLTNEGIAHLRQYL

HLPPEIVPASLQRVRRPVAMVMPARRTPHVQAVQGPLGSPPKRGPLPTEEQRVYRRKELEEVSPETPVVPATTQRTLARPGPEPAP

ATDERDRVQKKTFTKWVNKHLIKAQRHISDLYEDLRDGHNLISLLEVLSGDSLPREKGRMRFHKLQNVQIALDYLRHRQVKLVNIRND

DIADGNPKLTLGLIWTIILHFQISDIQVSGQSEDMTAKEKLLLWSQRMVEGYQGLRCDNFTSSWRDGRLFNAIIHRHKPLLIDMNKVYRQ

TNLENLDQAFSVAERDLGVTRLLDPEDVDVPQPDEKSIITYVSSLYDAMPRVPDVQDGVRANELQLRWQEYRELVLLLLQWMRHHTA

AFEERRFPSSFEEIEILWSQFLKFKEMELPAKEADKNRSKGIYQSLEGAVQAGQLKVPPGYHPLDVEKEWGKLHVAILEREKQLRSEF

ERLECLQRIVTKLQMEAGLCEEQLNQADALLQSDVRLLAAGKVPQRAGEVERDLDKADSMIRLLFNDVQTLKDGRHPQGEQMYRRV

YRLHERLVAIRTEYNLRLKAGVAAPATQVAQVTLQSVQRRPELEDSTLRYLQDLLAWVEENQHRVDGAEWGVDLPSVEAQLGSHRG

LHQSIEEFRAKIERARSDEGQLSPATRGAYRDCLGRLDLQYAKLLNSSKARLRSLESLHSFVAAATKELMWLNEKEEEEVGFDWSDR

NTNMTAKKESYSALMRELELKEKKIKELQNAGDRLLREDHPARPTVESFQAALQTQWSWMLQLCCCIEAHLKENAAYFQFFSDVREA

EGQLQKLQEALRRKYSCDRSATVTRLEDLLQDAQDEKEQLNEYKGHLSGLAKRAKAVVQLKPRHPAHPMRGRLPLLAVCDYKQVEV

TVHKGDECQLVGPAQPSHWKVLSSSGSEAAVPSVCFLVPPPNQEAQEAVTRLEAQHQALVTLWHQLHVDMKSLLAWQSLRRDVQL

IRSWSLATFRTLKPEEQRQALHSLELHYQAFLRDSQDAGGFGPEDRLMAEREYGSCSHHYQQLLQSLEQGAQEESRCQRCISELKDI

RLQLEACETRTVHRLRLPLDKEPARECAQRIAEQQKAQAEVEGLGKGVARLSAEAEKVLALPEPSPAAPTLRSELELTLGKLEQVRSL

SAIYLEKLKTISLVIRGTQGAEEVLRAHEEQLKEAQAVPATLPELEATKASLKKLRAQAEAQQPTFDALRDELRGAQEVGERLQQRHG

ERDVEVERWRERVAQLLERWQAVLAQTDVRQRELEQLGRQLRYYRESADPLGAWLQDARRRQEQIQAMPLADSQAVREQLRQEQ

ALLEEIERHGEKVEECQRFAKQYINAIKDYELQLVTYKAQLEPVASPAKKPKVQSGSESVIQEYVDLRTHYSELTTLTSQYIKFISETLRR

MEEEERLAEQQRAEERERLAEVEAALEKQRQLAEAHAQAKAQAEREAKELQQRMQEEVVRREEAAVDAQQQKRSIQEELQQLRQS

SEAEIQAKARQAEAAERSRLRIEEEIRVVRLQLEATERQRGGAEGELQALRARAEEAEAQKRQAQEEAERLRRQVQDESQRKRQAE

VELASRVKAEAEAAREKQRALQALEELRLQAEEAERRLRQAEVERARQVQVALETAQRSAEAELQSKRASFAEKTAQLERSLQEEH

VAVAQLREEAERRAQQQAEAERAREEAERELERWQLKANEALRLRLQAEEVAQQKSLAQAEAEKQKEEAEREARRRGKAEEQAVR

QRELAEQELEKQRQLAEGTAQQRLAAEQELIRLRAETEQGEQQRQLLEEELARLQREAAAATQKRQELEAELAKVRAEMEVLLASKA

RAEEESRSTSEKSKQRLEAEAGRFRELAEEAARLRALAEEAKRQRQLAEEDAARQRAEAERVLAEKLAAIGEATRLKTEAEIALKEKE

AENERLRRLAEDEAFQRRRLEEQAAQHKADIEERLAQLRKASDSELERQKGLVEDTLRQRRQVEEEILALKASFEKAAAGKAELELEL

GRIRSNAEDTLRSKEQAELEAARQRQLAAEEERRRREAEERVQKSLAAEEEAARQRKAALEEVERLKAKVEEARRLRERAEQESAR

QLQLAQEAAQKRLQAEEKAHAFAVQQKEQELQQTLQQEQSVLDQLRGEAEAARRAAEEAEEARVQAEREAAQSRRQVEEAERLKQ

SAEEQAQARAQAQAAAEKLRKEAEQEAARRAQAEQAALRQKQAADAEMEKHKKFAEQTLRQKAQVEQELTTLRLQLEETDHQKNLL

DEELQRLKAEATEAARQRSQVEEELFSVRVQMEELSKLKARIEAENRALILRDKDNTQRFLQEEAEKMKQVAEEAARLSVAAQEAAR

LRQLAEEDLAQQRALAEKMLKEKMQAVQEATRLKAEAELLQQQKELAQEQARRLQEDKEQMAQQLAEETQGFQRTLEAERQRQLE

MSAEAERLKLRVAEMSRAQARAEEDAQRFRKQAEEIGEKLHRTELATQEKVTLVQTLEIQRQQSDHDAERLREAIAELEREKEKLQQ

EAKLLQLKSEEMQTVQQEQLLQETQALQQSFLSEKDSLLQRERFIEQEKAKLEQLFQDEVAKAQQLREEQQRQQQQMEQERQRLVA

SMEEARRRQHEAEEGVRRKQEELQQLEQQRRQQEELLAEENQRLREQLQLLEEQHRAALAHSEEVTASQVAATKTLPNGRDALDG

PAAEAEPEHSFDGLRRKVSAQRLQEAGILSAEELQRLAQGHTTVDELARREDVRHYLQGRSSIAGLLLKATNEKLSVYAALQRQLLSP

GTALILLEAQAASGFLLDPVRNRRLTVNEAVKEGVVGPELHHKLLSAERAVTGYKDPYTGQQISLFQAMQKGLIVREHGIRLLEAQIAT

GGVIDPVHSHRVPVDVAYRRGYFDEEMNRVLADPSDDTKGFFDPNTHENLTYLQLLERCVEDPETGLCLLPLTDKAAKGGELVYTDS

EARDVFEKATVSAPFGKFQGKTVTIWEIINSEYFTAEQRRDLLRQFRTGRITVEKIIKIIITVVEEQEQKGRLCFEGLRSLVPAAELLESRV

IDRELYQQLQRGERSVRDVAEVDTVRRALRGANVIAGVWLEEAGQKLSIYNALKKDLLPSDMAVALLEAQAGTGHIIDPATSARLTVD

EAVRAGLVGPEFHEKLLSAEKAVTGYRDPYTGQSVSLFQALKKGLIPREQGLRLLDAQLSTGGIVDPSKSHRVPLDVACARGCLDEET

SRALSAPRADAKAYSDPSTGEPATYGELQQRCRPDQLTGLSLLPLSEKAARARQEELYSELQARETFEKTPVEVPVGGFKGRTVTV

WELISSEYFTAEQRQELLRQFRTGKVTVEKVIKILITIVEEVETLRQERLSFSGLRAPVPASELLASGVLSRAQFEQLKDGKTTVKDLSEL

GSVRTLLQGSGCLAGIYLEDTKEKVSIYEAMRRGLLRATTAALLLEAQAATGFLVDPVRNQRLYVHEAVKAGVVGPELHEQLLSAEKA

VTGYRDPYSGSTISLFQAMQKGLVLRQHGIRLLEAQIATGGIIDPVHSHRVPVDVAYQRGYFSEEMNRVLADPSDDTKGFFDPNTHEN

LTYRQLLERCVEDPETGLRLLPLKGAEKAEVVETTQVYTEEETRRAFEETQIDIPGGGSHGGSTMSLWEVMQSDLIPEEQRAQLMAD

FQAGRVTKERMIIIIIEIIEKTEIIRQQGLASYDYVRRRLTAEDLFEARIISLETYNLLREGTRSLREALEAESAWCYLYGTGSVAGVYLPGS

RQTLSIYQALKKGLLSAEVARLLLEAQAATGFLLDPVKGERLTVDEAVRKGLVGPELHDRLLSAERAVTGYRDPYTEQTISLFQAMKKE

LIPTEEALRLLDAQLATGGIVDPRLGFHLPLEVAYQRGYLNKDTHDQLSEPSEVRSYVDPSTDERLSYTQLLRRCRRDDGTGQLLLPLS

DARKLTFRGLRKQITMEELVRSQVMDEATALQLREGLTSIEEVTKNLQKFLEGTSCIAGVFVDATKERLSVYQAMKKGIIRPGTAFELLE

AQAATGYVIDPIKGLKLTVEEAVRMGIVGPEFKDKLLSAERAVTGYKDPYSGKLISLFQAMKKGLILKDHGIRLLEAQIATGGIIDPEESH

RLPVEVAYKRGLFDEEMNEILTDPSDDTKGFFDPNTEENLTYLQLMERCITDPQTGLCLLPLKEKKRERKTSSKSSVRKRRVVIVDPET

GKEMSVYEAYRKGLIDHQTYLELSEQECEWEEITISSSDGVVKSMIIDRRSGRQYDIDDAIAKNLIDRSALDQYRAGTLSITEFADMLSG

NAGGFRSRSSSVGSSSSYPISPAVSRTQLASWSDPTEETGPVAGILDTETLEKVSITEAMHRNLVDNITGQRLLEAQACTGGIIDPSTG

ERFPVTDAVNKGLVDKIMVDRINLAQKAFCGFEDPRTKTKMSAAQALKKGWLYYEAGQRFLEVQYLTGGLIEPDTPGRVPLDEALQR

GTVDARTAQKLRDVGAYSKYLTCPKTKLKISYKDALDRSMVEEGTGLRLLEAAAQSTKGYYSPYSVSGSGSTAGSRTGSRTGSRAG

SRRGSFDATGSGFSMTFSSSSYSSSGYGRRYASGSSASLGGPESAVA

Plectin – huge cytoskeletal protein (530kDa, 4900 AAs, various splice variants)



mMass – the power of high resolution
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Analytical challenge

trypsin digestion (500-3000, Met-ox, Cys-CAM, 1 missed cleavage)
yields 1171 theoretical peptides, 102 are isobaric

significant number of repetitive sequences

[1745-1749] 0 633.28385 EEAER

[1762-1766] 0 633.28385 EEAER

[1804-1808] 0 633.28385 EEAER

[2122-2126] 0 633.28385 EAEER

[1493-1498] 1 789.38496 AEERER

[1745-1750] 1 789.38496 EEAERR

[2121-2126] 1 789.38496 REAEER



mMass – the power of high resolution
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MALDI-TOF  vs MALDI-FT-ICR



Only FT-ICR data are reliable
TOF ICR

nearly 400 peptides

assigned and seq. cov ~70%

mMass – the power of high resolution
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Only FT-ICR data are reliable
TOF ICR

nearly 400 peptides

assigned and seq. cov ~70%

mMass – the power of high resolution



mMass – the power of high resolution
using envelope fit to validate the assignments
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C81H128N20O25
1781.942, 3244-3259

C76H111N21O29 
1782.792, 4610-4627

C75H126N22O28 
1783.919, 2744-2761

C74H125N23O26S 
1784.892, 1367-1382
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