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Dr. Adesh Ramsubhag
Metagenomic Study of the Bacterial Diversity of the Nariva Swamp, Trinidad
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Dr. William Nierman
Overview of Emerging Infectious Diseases



















































































































































































































































Dr. Christine Carrington
Emergence of Chikungunya virus in Trinidad




















































































Dr. Rembert Pieper
Proteomics as a Complement to Microbiome and Metagenomic Studies













































The Physics Laws of Mass Analyzers

®* m/Q=m/z
m/z ratios are represented by the
spectral peaks detected after ion

" passage through the mass analyzer
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Electrospray lonization

peptides droplets
» dissolved in aqueous/organic P evaporating solvent
solvent mixture (pH < 3)
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MS and Tandem Mass Spectrometry

lonization Mass Analysis

MS Tandem MS MS2

lonization Separation Activation Mass Analysis - CraigVenter
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A quadrupole linear ion trap instrument

Electrospray ionization source
Samples / C ¢ LC

lon trap mass analyzer
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LC-nESI-MS/MS - Software
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Peptide Fragmentation in the Collision Cell

N-terminus

C-terminus
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Peptide Fragmentation in the Collision Cell

N-Terminus C-Terminus

lon Activation \

X, Y, Z-ions
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Table of Amino Acid Residue Masses

Symbol Structure Mass (Da)
Ala A -NH.CH.(CH;).CO- 71.0
ArgR -NH.CH.[(CH,),.NH.C(NH).NH,].CO- 156.1
Asn N -NH.CH.(CH,CONH,).CO- 114.0
Asp D -NH.CH.(CH,COOH).CO- 115.0
Cys C -NH.CH.(CH,SH).CO- 103.0
GInQ -NH.CH.(CH,CH,CONH,).CO- 128.1
Glu E -NH.CH.(CH,CH,COOH).CO- 129.0
Gly G -NH.CH,.CO- 57.0
His H -NH.CH.(CH,C,H;,N.,).CO- 137.1
lle | -NH.CH.[CH.(CH,)CH,.CH,].CO- 113.1
Leu -NH.CH.[CH,CH(CH,),].CO- 113.1
Lys K -NH.CH.[(CH,),NH,].CO- 128.1
Met M -NH.CH.[(CH,),.SCH,].CO- 131.0
Phe F -NH.CH.(CH,Ph).CO- 147.1
Pro P -NH.(CH,),.CH.CO- 97.1
SerS -NH.CH.(CH,OH).Co- 87.0
ThrT -NH.CH.[CH(OH)CH,).CO- 101.0
Trp W -NH.CH.[CH,.C,H.N].CO- 186.1
TyrY -NH.CH.[(CH,).C.H,.OH].CO- 163.1

J. Craig Venter
Val V -NH.CH.[CH(CH,),].CO- 99.1 I'NSTITUTE
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Data-Dependent MS? Acquisition
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Tryptic peptide digest

e LC separation of peptides
(30 min)

e MS peak chromatogram:
total ion counts

e Select 5 most abundant
ions for MS?

e Apply CID

e Acquire MS? spectra

e Repeat cycle of MS + 5 MS?
hundreds of times

e Submit tandem MS data
to database searches

J. Craig Venter
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Parameters for Mass Spectrometry Analysis

Resolution=R = m

Mass accuracy: difference between theoretical and experimental mass

— 6 *
ppm = 10 (mreal _ mmeasured) / mmeasured

i.e.: theoretical mass: 1000, measured mass: 999.9 error: 100 ppm

J. Craig Venter
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Sensitivity = signal/noise = S/N



Differential Gel Display
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Post-Spot Match Analysis of Data
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Tryptic Peptides:

Most Common Analytes in Proteomic Research

lsciences Mascot Search Results
Tryptic peptides identified for EF-G

Protein View

Match to: gi|82778621 Score: 445
GTP-hinding protein chain elongation factor EF-G [Shigella dy=senteriae 5d197]
Found in search of C:4Program FilesiMatrix SciencehMascot Daemon'mgh 1470 Sdl

R / YRNIGISAHIDK
R/ ILFYTGVNHK

MNominal mass (M ): 77670; Calculated pI walue: 5.24

MNCEI BELAST search of gi|82775621 against nr

Unforwatted segquence string for pastihg into other applications

Taxonowy: Zhigella dysenteriaese 3d197

Fixed modifications:
Variable modifications:
Cleavage by Toypsin:
Sequence Coverage:

21%

Methylthio (C)
Oxidation (M)
cuts C-term side of KR unless

Matched peptides shown in Bold Red

1
51
101
151
201
251
im
in
401
451
s0
55
601
651

MARTTPIARY
DUWHEQEQERG
RSHMRVLDGAV
FLEVVHQIKT
TFEYEDIFPAD
ALROQEVLNNE
DSEDTFAEERH
NSVEALRERF
DAFIILEFME
EESNQTIILG
VEGEHAKQS G
PAVDREGIQEQ
FEEGFEEAEKP
GYEIHAEVWPL

BFHIGISAHID
ITITSAATTA
MW YCAVGGYQ
RLGANPVFPLQ
WWELANEWHOQ
IILVTCG3AF
ASDDEPFSAL
GRIVOMHANE
FPEFVISIAY
MGELHLDIIV
GRGOVGHVY I
LEAGPLAGYP
VLLEPIMEYVE
SEMF GYATQL

AGETTTTERI
FUSGMAKQYE
POSETVWEROL
LATIGAEEHFT
NLIEZALAELS
FIEGVOANLD
AFKTATDPEV
REETEEVRAG
EPETEADQEK
DEMEEEFNVE
DHYPLEPGSN
VWDNGIRLHF
VETPEENTZI
RSLTEGRASY

LFYTGVHHEKI
PHRINIIDTP
NEYEVPRILF
GVVDLVEMEL
EELHEEYLGG
AVIDYLPIPV
GHLTFFRVYS
DIAAATGLED
MGLALGRLAK
ANWVGEPQVLY
PEGYEFINDI
GETHDVD3ISE
VIGDLSRRRG
THMEFLEYDEL

next residue is F

GEVHDGLATH
GHVDFTIEVE
VNEMDFMGAH
INWNDADQGY
EELTEAEIKG
IWPAINGILD
FVAGDTVL
YTTGDTLCDE
EDFSFREVWTD
RETIRQENTD
KGGVIPGEYI
LAFFLARSTA
HMLEGQESEVYT
PENVAQAVIE

R / MGANFLKVVNQKITR

R / HASDDEPFALAFK

K / IATDPFVGNLTFER

K / EVRAGDIAAAIGLK

R / MEFPEPVISIVEPK

K / LAASIAFK

. K/ EGFKK

10. K / AKPVLLEPIMK

11. K/ GQESEVTGVK

12. K / IHAEVPLSEMFGYATQLR

©®NOU A WN R
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FASP Sample Processing

N TN

Whole cell lysate in 8M urea, 2M thiourea, 50mM Tris, 0.1% SDS (UTTS)

Jiw

100 pg
lysate
l 10K MWCO
LJ
1m“ st
50 mM .6
AA, 1 \ 8,

—

Centrifugation
14,000 =g for 30 min

Excess Tryptic
IAA, 3 pepiides, 7
Mann et al. Nat Methods. 2009, 6, 359

J. Craig Venter
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Centrifugation : Incubate the units Centrifugation
14,000 =g for 30 min for 16 hours 14,000 =g for 30 min




LC-MS/MS Principles

protein sample | protein identifications |
Protein
level
peide
o SroNping,
f;_l';l-ﬂ‘ihf]ﬂ'ﬂ verddefatiom
ipestion
Peptide 0] -
level TAAAA A 4 A
- peptide identifications
LUAMENS citerhaye
Fearch,
walidating
ME/MS spectra
IC\"'EI il ] 1 ddlid 1 ] i, 1 i
MS/MS spectra

J. Craig Venter
Nesvizhskii et al., Anal. Chemistry, 2003 INSTITUTE




Peptide Spectral Counting

collection of mapping

_ » parent proteins
observed peptides

LC-MS/MS —

= — S— 6/48

=iy — = 3/48

e peptides map to parent proteins

e spectral counting attempts to infer protein abundance from the
number of peptides observed for each protein

e APEX quantitation method corrects for variable MS peptide

detection
J. Craig Venter
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