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ÅLots of Peptides 

ÅLots of Proteins 

ÅLots of Small Molecules 

ÅLots of Cellular Debris 

ÅSalts 

ÅParticles of Food 

ÅBlood 

ÅBacteria, Viruses 



For Clinical Analytes 

ÅExtract the molecules you want by 

ïDifferential centrifugation 

ïSolid Phase Extraction 

ïSelective Precipitation 

ïImmuno-affinity enrichment 

 



Why am I talking about this? 

ÅSaliva is easy to measure (and relatively safe) 

ÅWe hope to have a functional instrument 
during the course 

ÅWe can measure saliva patterns 

ÅRemarkable combination of stability and 
heterogeneity in the patterns 

ÅThese patterns may mean very little 

 

 



Direct examination of Saliva by MALDI 

Å Just dilute into matrix, spot and shoot 
ïMight trouble to let particles settle 

ÅWhat are the dominant players (detectable by MALDI)? 
ïHistatin-3 (His3)and salivary acidic proline-rich phosphoprotein ½ 

(PRPC)  

Å Both proteins are typically digested into peptides by proteases 
ïSome proteases may be bacterial in origin 

ÅMany peptides from each are usually apparent 
Å Proportions of them may reflect differential secretion by 

submandibular gland Vs. parotid gland 
ïSensitive to oral cleanliness 
ïEating 
ïCircadian rhythms 
ï Infection and disease 
 

 



Histatin 3- enriched pattern  
after teeth cleaned 

Dominant peptide from PRPC 

GRPQGPPQQGGHQQGPPPPPPGKPQGPPPQGGRPQGPPQGQSPQ 



Vertical lines show matches to Histatin-3 peptides 



Inset around two strong peaks 



I MassThe MassExpeppm < Sequence >
11 925.512 925.513 0.5 A KRHHGYK R
11 925.512 925.513 0.5 R HHGYKRK _
51 953.518 953.524 5.9 K RHHGYKR K
68 962.496 962.488 -8.2 R KFHEKHH S
50 1044.475 1044.479 4.3 Y RSNYLYDN
48 1067.525 1067.532 7.0 F HEKHHSHR E
24 1081.613 1081.613 -0.1 K RHHGYKRK _
24 1081.613 1081.613 -0.1 A KRHHGYKR K
34 1150.551 1150.547 -2.8 H EKHHSHRGY R
21 1207.572 1207.577 4.3 A DSHAKRHHGY K
4 1264.560 1264.559 -0.5 R GYRSNYLYDN
3 1287.610 1287.607 -1.9 F HEKHHSHRGY R
2 1335.667 1335.666 -0.8 A DSHAKRHHGYK R

16 1434.678 1434.677 -0.9 K FHEKHHSHRGY R
28 1443.711 1443.718 5.2 F HEKHHSHRGYR S
12 1491.768 1491.777 5.6 A DSHAKRHHGYKR K
7 1562.773 1562.766 -4.5 R KFHEKHHSHRGY R

63 1590.779 1590.783 2.4 K FHEKHHSHRGYR S
39 1619.863 1619.863 0.1 A DSHAKRHHGYKRK F
10 1718.874 1718.869 -2.8 R KFHEKHHSHRGYR _
10 1718.874 1718.869 -2.8 K RKFHEKHHSHRGY R
79 1874.975 1874.976 0.7 K RKFHEKHHSHRGYR S
20 3035.523 3035.497 -8.4 _ DSHAKRHHGYKRKFHEKHHSHRGY _

Histatin-3 natural saliva peptides 
 Colors highlight shared regions 



Other Biofluids by MALDI 
Å.ƭƻƻŘ Ƙŀǎ ŀ ǾŜǊȅ ǎƛƳǇƭŜ ǇǊƻǘŜƻƳŜ ƛŦ ȅƻǳ ŘƻƴΩǘ ƭƻƻƪ ǘƻƻ 

hard 
ïMost abundant: Albumin, IgG  (very complex in detail), 

Transferrin 
ïAutodigested peptides in blood rarely derive from these 

proteins 
ïInstead they derive from transthyretin, C3, haptoglobulin, 

fibrinogen, etc in different ways depending how the blood 
is handled. 
ïPeptides tend to derive from selected regions, and be 

frayed at the ends, similar to the His3 peptides 

ÅNatural peptides in tears also derive substantially from 
a small number of protein precursors 



N symb acc leng protein pep M Mi TriM %CM %IM ppw

1 AMY1A P04745 511 Alpha-amylase 1 107 24 24 1952453 59.4 33.3 1.6

2 CST1 P01037 141 Cystatin-SN 23 9 9 249026 65.9 7.1 2.3

3 IGHA1 P01876 353 Ig alpha-1 chain C region 43 7 8 177642 63.1 3.6 1.9

4 CST4 P01036 141 Cystatin-S 32 9 9 38741 51.7 2.6 4.1

5 LYZ P61626 130 Lysozyme C 31 4 4 13924 43.8 0.6 3.0

Major Saliva proteins determined by  
peptide mass fingerprinting following trypsin 
Reflector instrument 7.5 m flight tube. 





PRR4 peptides from tears (proposed) 


