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Anatomy of a WGS Assembly

STS
* =% =k *
—Xx T HF T T KT
\ STS-mapped Scaffolds

| | | | Contig
~—
Read pair (mates) I Gap (mean & std. dev. Known)

Chromosome

Consensus
- _— — — _ Reads

® SNPs

30,000 ft View - Genome
Assembly

I ] 11} v

Chromosomes m—— S

Scaffolds — — — —

(Ordered and oriented Contigs) \
Contigs
(Linked by paired-end reads

NGS or large insert clones)

5X genome sequence means that sequences equivalent to 5X the genome
size were generate e.g. Genome size = 10 Mbp, then 50Mbp of random
sequences were generated




Pairs Give Order & Orientation

Scaffold
Gaps in scaffolds are traditionally indicated by 100 “N’ s
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AAGCTTCGCCAGGCTGTAAATCCCGTGAGTCGTCCTCACAAATCATCAAGCAGGTGTCCTC TGCCTGAC 'TAATTCCTTTCTACTTTGGCGTGGTCACGTGTA
ACCATATCCGAATCATTTCTCTAGCCCTACGAAC: Ge! C TTACTCGATAATATTCAGT TACCAGCGAGGCGCTCGCTTTGCT
CACGCAATGCCTGAGACAGTTGCAGAATGAATGGTAACCGACARACGCGTTCATATGCGTTTTCAAACT TAGTAGACGCGTACTGTCTGAAACTGGCGGTCACAGGCACCAGATAACGCC
CTTGGCATCGGCATGTCTCGTACAGAGGTCC CACGACTTCTAAATCCGGCGACAGGCTGGTCTTTTGTCTTACCAC CCGCGTGCGATTTCTCGGAGCGCAC
CTGTTCAACAC 'CTGATCGAGAAGCCACCACCTTTCC 'GCTAGCATGTCATTCGATTTTCACCCCCCGCGTAGTTCC ATTCGTTGTC
GAGACAACTCTGTCCCGCCCCGGTGCTGTTCCATATGCGTGACTTTCCCGCAATTTTTTCAGACTTTC: AGGCTCCGGAACGATCTCGTCCATGAC' ‘CACGACA
CCGCAATGGCCCCCAGCACCTCTATCTCTCGTGCCAGGGGACTAAC GTCTGCGTCTTGTCTTTTTGCATTCGCTTTCC CATCCGTTCCCCCGCACATTC
AACGCCGCGAGTGCGGTT GCTTTTCATGCGCGAACTACGTGGAC: CATTCTCTTTTTCGACAGCACGAAACCTTGCATTCAAACCCGC
ceaet CGATCTTGCTGCTGTTCGCAGTCCCAGTAGCGTCCTGTCGECCGCGCCGTCTC! AGCCGCTACACCTGTTATCTGACTGCCGTGCGCGAAAATGACGC
CATTTT GGGGAACTTCATTCTT" 'TCCTTTTTCTTCTGTTCGTTTCTTTTTCTC! ACCGTGTTC ACTTTCCGTCTC
TCCTCCGTGCTTTGTTCGACATCGAGACC AT OGO T CGATCCGGAGACGC TG TCTCETAGAACC T T TCAT T TTACCACACGGCAGTGCGGAGCACTGCTCTG
AGTGCAGCAGGGAC GCT GTTTCTGCTCTACGGGGCCTTGTCGTGTC AGARACC TGGTCGTCGCGATGACCCCCAAGAGG
GGCATCGGCATCAACAACGGCCTCCCGTGGCCCCACTTGACCACAGATTTCAAACACTTTTCTCGTGTGACAAAAACGACGCCCGAAGAAGCCAGTCGCCTGAACGGGTGGCTTCCCAGG
AAAGACGGGCGACTCTGGACTTCCCTCTCCATCAGTCGGC: AACGCCGTTGTCATGGGACGGAAAACC ATGCCTC T CCCLLuAu

GAC] ACATCGTCGTTTCCTCTTCCCTGTGAGCACACACAGTAGTCGCCACACGC GTGTCAATCTCC] GCTGTTCCACGTCTT
CAACATCCGTCGTCTAGTAGACACACCAACAAAAAGCACACGGCGAATCTGCTCATC CeGOGO0CACACARCTATCOTOARCTCTCGAACGARCATATCEGEAGCCAE
GAAGACGTCCAGTCTCTCAAATCCAACCCGGAACGCAAACATTTCTGCATCAAGTCACGATTGCGCCGGTACCTCC AGTTCCATGAAACCTCC! ACACGACTG
AGATGC 'TGAGACGCCGATGCAAC 'CTGGCCCTCC AGACCTTCCTCTCACATTTGGTTTGCCCGTACACCTCCGT
TACGCTTTTTTTCTGGCTTTCTTCTTCGTCTCTGT! AGC: ATTGCGGC 'CTCAAGCTGAAGGCCAGCAGCGCGTCCGAGTCTGTGCTTCACTCCCAGC
AGCTCTCAGCCTTC TCTGTCGACC:! TT CTAAACTCCTTGGAACTCCATTCTTGGTCAGAAACGTACTGAAACTGTATA
c AGGGAAGACTGGC] AAAGACATGCAGCTTTAACGAAGCAGAGGGCATTGGC GCCCGTTATGCT
TGTGAATCTTACCTCGCCGTTTGACTTGCTGCAGCGCTTTGTCCACTTGAACGTGACTTCTTGTTTCTACCTTCCCCAACGCCTTCTATTCCCTTCACTGCGAAAGCG
CGCTCAGTGGGCCGTCACCGAACACCCTTGGTTCTTTCGTTCAGCTGTTGTCCTCTTTCTCGCGTTGCTTCCTGTGGCGTCGTGGCTCGGCTTCTCTCTCTTTCCT GTCCAG
ACTATGTCGCCTGTTTCCCCACCCTTCTCGGCTTGTGCTTTC GGGACTGTACGAGGCAGCGCTGTCTCTGGGCGTTGCCTCTCACCTGTACATCACGCGTGTAGCCCGCGA
GTTTCCGTGCGACGTTTTCTTCCCTGCGTTCCCC ATTCTTTCAAACAAATCAACTGCTGCGCAGGCTGCAGCTCCTGCCGAGTCTGTGTTCGTTCCCTTTTGTCCGGAGCT
C r‘lA"{""l"‘CGACCCATCTTCATTTCCMGACCTTCTFAFll‘ll{‘{‘r‘r‘["“ \CCCTACGACTTTGTGGTTCTC( 'TGACGACGC
AGCCACTGCGGAACC AACCGAAGCGC AC c an
GAGCAATGC TTTTTAAT ACCCGCCGTGC TAACTGCGACCCTGGAGAC CGCGAGTACACCACTTGTCGTTTTTCC

TCCTATGTTCATGACGGGTGCTGAACGTCTATCGTACTTAAT GTCTCCGAAGCAGCTTTGGCTGGCCATCC! CTTGTTCCTGAAAAGCCAGAAGGCGCTCC
ACAGTGAGGCGATATACAGGGACGCCTACCGGAGCCCCGTTTTCTGCCTTTGTCGACTCT AL:LAGAGCMCGCMTGAGCTCCTTGACGTCCACGAGGGAGACMCTCCCGTGCACGGGT
Tgcm;gc-pccmcwrr-rrrr-mrr-m-wrrrr-r- ‘GCGAGC! TGATTCGGGCCGTTCCGCATGTTCACTTTAGAG

CAGTACCTTGATCTCATTGCCGAC! CGAACGGGTAACGGCGACTGC rnmrrrwmc’rcc’rm‘c};’r
TCTGTCCGCAAGCCCTCTTTTGCTTCATCCACCCTTTGCTATTCTCCGCCGCCTTCCTTTTCTGCTCCATGTTCAATTCGTTCGCTTCTTCAGTCTTTCCATCTTCCCCTGTTACCTCTG
TCATTCGTTTTCTTGCCTCTATTTAACTGTGTTCTACTCACAGTCTGCATTCCGCGATAGACGAGCTTCCACGTCTTGCGTCTCGACAAGCAACTGTC GCGCCTCCCTCCAC
CGTGAATC GGTTCGCCGGTTCCTGGGTC CTGCGCCAGTATTCTGAATAATACCCTTCGCC: 'CGGCGCATCT
TTTGTGCGGCGCGTTTCCTCGTGCTTCACACCGATGCCCTTCTGTGCATGTCTTCTGCTCCTCGTCCTTCTCTCTTTTTCCC! ATCTCCAAATTCGGCTGCAC
TATGCGCTACTCGCTGGATCAGGCCTTTCCACTTCTCACCACARAGC GTCTTC 'GACTTCAGACATTCTTAACTGTTTGA
CAACCAACGTAC: T CGTGTGCGTGTTCGACATGTC! GCTACTGTAGACTAACGCACGAACC: TGCATGCGCTGTGCACCCGT
TTC! TTCCGCAACCTTCCTTTGAATTTCTGGGTTCGTTTTTT GCGCAC T TGTGGCC ACAGATC GTC
GCTGC TCCGGCGAAGGCGAC: ATTGAACAGTGTCGGTCGTC! GCAGGGTCCTC TCATTCGCGGCGACA
CGAACGCAAACCATCTTTC GTGAAGGCAAGTCTACGTTGTACCTCTTGTCTCTGCCGAAGCTCAGATGTCTCCACGGCGTTGGTTTCTTTTCK TTTCGTGGCA
TTACCATCGAGTCACCACTCATA( GTGTGTCTAC TAGAACGTCCGT 'CTCGTGGCGACCGGCGC 'CCTGCGCTGTCAGA. CTT

Six Frame Translation
ORF-finding
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ATGCAGAAACCGGTGTGTCTGGTCGTCGCGATGACCCCCAAGAGGGGCATCGGCATCAACAACGGCCTCCCGTGGCCCC
ACTTGACCACAGATTTCAAACACTTTTCTCGTGTGACAAAAACGACGCCCGAAGAAGCCAGTCGCCTGAACGGGTGGCT

TCCCAGGARATTTGCARAGACGGGCGACTCTGGACTTCCCTCTCCATCAGTCGGC! AACGCCGTTGTCATG
GGACGGAARACC ATGCCTCGAAAGTT CCCTCGTGGAC: ACATCGTCGTTTCCTCTTCCC
TCAA ATTGCGGC! CTCAAGCTGAAGGCCAGCAGCGCGTCCGAGTCTGTGCTTCACTCCCAGC
AGCTCTCAGCCTTC AAGGATTCTGTCGACC: TTGT GGGACTGTACGAG
GCAGCGCTGTCTCTGGGCGTTGCCTCTCACCTGTACATCACGCGTGTAGCCCGCGAGTTTCCGTGCGACGTTTTCTTCC
CTGCGTTCCCC TTCTTTCAAACAAATCAACTGCTGCGCAGGCTGCAGCTCCTGCCGAGTCTGTGTTCGT
TCCCTTTTGTCCGGAGCTC! GACGTATCGACCCATCTTCATTTCCAAGACCTTCTCA
GACAACGGGGTACCCTACGACTTTGTGGTTCTCK TGACGACGCAGCCACTGCGGAACCGAGCA

CGCAATGAGCTCCTTGACGTCCACK AACTCCCGTGCACGGGTTGCAGGCTCCTTCTTCGGCCGCAGCCAT
TGCCCC CGGAAAAAACGCGAGCAAAAGGAACTGATTCGGGCCGTTCCGCAT
GTTCACTTTAGAGGCCATGAAGAATTCCAGTACCTTGATCTCATTGCCGACAT A AATGGATG
ACCGAACGG

>Translation Frame 1
MQKPVCLVVAMTPKRGIGINNGLPWPHLTTDFKHFSRVTKTTPEEASRLN
GWLPRKFAKTGDSGLPSPSVGKRFNAVVMGRKTWESMPRKFRPLVDRLNI
VVSSSLKEEDIAAEKPQAEGQQRVRVCASLPAALSLLEEEYKDSVDQIFV
VGGAGLYEAALSLGVASHLYITRVAREFPCDVFFPAFPGDDILSNKSTAA
QAAAPAESVFVPFCPELGREKDNEATYRPIFISKTFSDNGVPYDFVVLEK
RRKTDDAATAEPSNAMSSLTSTRETTPVHGLQAPSSAAATIAPVLAWMDEE
DRKKREQKELIRAVPHVHFRGHEEFQYLDLIADIINNGRTMDDRT

Terminology

zransc?npnﬁonaf ATG stop codon POIVA
sat —» v v v

— exon A intron —AM—— exon ——
£Os: I - —
(coding sequence nY h T 4
proten: I —
(a3) ol Lt
tauscipt. E— —
(COS + UTRs, if avail) el L.t
gengrmic: S —————————— [

(Inclucies introns)




30,000 ft View - Synten

i v

Species 1

Species 2

Synteny among Plasmodia

Annotated Genes

PF11_0341 PF11_03d3
-
PF11_03d2
P. vivax Syntenic Genes
PYX_092260 PYX_092270
| _—
PVX_092265
P. knowlesi Syntenic Genes
PKH_093080
PKH_093090
PKH_093100
-
P. yoelii Syntenic Genes
PY01034 PY01036
| 1 -
PY01035 PY00797
»>

P. berghei Syntenic Genes

PB100408.00.0 PB000B22.01.0
= I

PF11_0346 PF11_0348
< 4

PF11_0344 PF11_0347
_—

PF11_0345
[\ 4

PYX_092280 PVYX_092295
[ § 4 >

PVX_092275 PVX_092290
4 -

PVX_092285 PVYX_092300
< I

PKH_093110 PKH_093140
4 [ 4
PKH_093120

4§ 4

PKH_093150
]

PKH_093130
N

PY01581 PY00241 PY05313
< |
PY01582
»>

PY00240

PB000968.01.0 PB107517.00.0
e [ 4 4




Homology

Early Globin Gene

—f””T;:::;:;;;;::r\\‘~\~

a-chain gene -chain gene
a frog a chick amouse mouse chick frog
L T )
. lF’ARALOGSl ;
ORTHOLOGS ORTHOLOGS

|

HOMOLOGS

Synteny shows relationships in
positioning: Ontologies show
relationships in meaning

 The Gene Ontology - GO provides terms
to link genes with similar functions and/or

locations in the cell.

* An ontology was needed because the
cultural traditions in different organisms
led to different gene naming schemes
that made it difficult to identify
orthologous genes with the same function.




For Example:

D. melanogaster gene C63340 annotated as:
“Kruppel” and P. falciparum gene
PF3D7_1209300 annotated a "putative
KROX1"

Can both be annotated with GO term:
G0:0003705 (RNA polymerase IT distal
enhancer sequence-specific DNA binding
transcription factor activity)

Both proteins, functionally, are Zinc Fingers
despite their different names

Note that the Gene Ontologies themselves
contain only information about terms in the
ontology and their relationships to other terms

biological process

physiological process cellular process




Expression Profiles
(RNA and Protein)

* The pattern of expression of one or
more genes over time or a set of
experimental conditions, e.g. during
development or a drug treatment or
in a genetic mutant such as a gene
knock-out.

* Always... has a time and location
component

RNA expression

+ RNA-Seq (NGS) - Expressed Sequence

. 1 T T
- Little sequence bias _a%ss,ugls r: resent
?ICDRIA

- Quantitative partia
- Often clustered

- Usually are strand- ered
specific - Come from libraries
P that may, or may not be
- Can be used to normalized
identify UTR's and - Often used fo identify
I genes in genomes and
gxon _Sp ice locations of introns
Junctions . SAGE tags

- Serial Analysis of
Gene Expression

10



30,000 ft View - RNA-Seq

I ] i v

Annotation

of genome
features

FPKM = Fragments per kilobase of exon per million fragments mapped

Figure 2 Gt Persu s
[ 1
Clustered Ay 1mmmmﬁ
Microarray i !
Data A

Genes with
Similar
Expression
Profiles are
Grouped
together
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Genes can be located on either DNA strand

Convention - Gene location = non-template strand, i.e.
same as the mRNA

Gene 2 Gene 3
1
3N\ 5’ 3N\ 5
5 —— 3/
Gene 1
1
[0 aVaVar =i

3" 57

Template strand

for gene 1
ZE;E? e and o

Nontemplate
Strand s’ — CIGCCATIGICAGACAIGIATACCCCGITACGICTITICCCGAGCGAAAACGATCTGCGC TG
DNA

Template
strand 3/ — GACGGTAACAGICIGIACAIAIGGGGCATGCAGAAGGGCICGCITTIIGCTAGACGCGACS

5" — CUGCCAUUGUCAGACAUGUAUACCCCGUACGUCUUCCCGAGCGARAACGAUCUGCGCUGE — 3’ mRNA
Figure 8-6

Introduction to Genetic Analysis, Ninth Edition
© 2008 W.H. Freeman and Company

Overview of transcription: Either strand can serve as a template for a gene

Template strand

fa) RNA of gene 2
5\’ 3 3 3 3 4
,/'\\‘ CGGAUGC \‘/’\‘/’\\/’\‘/’ 3,
DNA GCCTACG
RNA Template strand RNA Nontemplate strand RNA
polymerase of gene 1 | | of gene 2 polymerase
Gene 1 Gene 2
(b) , P
£ Addition at 3’ end of growing chain
S
3 ) ] ] ; 5
" r r r r P ? ?
DNA
template
strand 5 J J J J J J /
Figure 8-4

Introduction to Genetic Analysis, Ninth Edition
©2008 W.H.Freeman and Company
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Complex patterns of eukaryotic mRNA splicing: What is a Gene?

Primary la 2a 2b 1b 3 4 5 6a6b 7 8 9a 9% 9c 9d
pre-mRNA =00 —-——-— - ) L —— :
transcript AA A A

Striated N TNy S N

muscle S— - - - -

Smooth A T, -y e — ———
muscle e - e . - —
Brain T N N N A N i

TMBr-1 — — - e . - ———]

Brain — AR

TMBr-2 —_— - -

Brain N N N

TMBr-3 — - - - ] | |
Fibroblast - o A g A T
Fibroblast o - T N S S N T T

TM-3 o - - - —_—
Fibroblast — "\ N S e T T —— —_—
TM-5a — - - S———
Fibroblast — T N T -
TM-5b — e W 3 " ———

Figure 8-14
Introduction to Genetic Analysis, Ninth Edition
© 2008 W.H. Freeman and Company

Bioinformatics uses algorithms

» Algorithms are sets of rules for solving
problems or identifying patterns

» Algorithms can be general or case specific
and often need to be trained

+ Computational analysis, like wet-bench
analyses are only as good as the tools,
techniques and material allow, and all
interpretations come with caveats (like the
experimental conditions, often call
parameters in bioinformatics.

13



How to find an intron

* Usually begins with 6T and end with AG

* Must be longer than 19 nucleotides

* Must contain a branchpoint “A”

* Donor GT often followed by a sequence
pattern. This pattern is species-specific

« Acceptor AG often proceeded by
pyrimidine stretch

* Has a mean length of “X” as is observed in
this species

Donor Site AccePtor site

Generated by http://www.bio.cam.ac.uk/seqlogo/log Generated by http://www.bio.cam.ac.uk/seqlogo/logo

1—v—v—1—v—'—v—v—'—v—
alpro and makelogo (Schneider & Stephens, 1990)

Computed using alpro and makelogo (Schneider & Stephens, 1990)

14



Different prediction methods
often generate different
results

— Prediction 1 EEE—

Prediction 2

We provide lots evidence so that you can decide or
design an experiment to confirm!

Protein Expression/Sequence

Data Technology

* MW-Isoelectric point - 2D gel electrophoresis

- MW * Mass spectrometry

+ Sequence/spans + Tandem MS (MS-MS, LC
MS-MS etc)

Typical 2 D gel

15



How Tandem MS Works

N
Liquid Collision Inducted
chromatography Dissociation (CID)
Complex mixture ~
Protein . — =
+ PN /'- -
+ + - -
-+ . + o — -—
L | —
+ . V V -— —
J * [ - \- —
— — I
Ionized . .
S \ . Isolation Fragmentation Measurement
- Peptides
a c \
\ \J N
e
—
Peptides
a) b)
S-P-A-F-D-S-1-M-A-E-T-L-K 100 - B
(protonated mass 1410.6)
Mass*  b-ions y-ions  Mass* 80
811 s PAFDSIMAETLK ~ 1323.6
1852 SP AFDSIMAETLK ~ 1226.4 1156.5
2563 SPA FDSIMAETLK  1155.4
4035 SPAF DSIMAETLK ~ 1008.2 1226.8
5185 SPAFD SIMAETLK ~ 893.1 805.5 892.5

605.6 SPAFDS
718.8 SPAFDSI
850.0 SPAFDSIM

IMAETLK 806.0
MAETLK 692.3
AETLK 561.7

921.1 SPAFDSIMA ETLK 490.6
1050.2 SPAFDSIMAE TLK 361.5
1151.3  SPAFDSIMAET LK 260.4
1264.4 SPAFDSIMAETL K 147.2

250

500 750

m/z

1000 1250

16



Sequest Database Search

Mass Spectrometer Protein Database
Nucleic Acid Database
EST Database

Tandem Mass Spectrum - 1

Theoretical Mass Spectrum

Correlation Analysis

Ranked Score of Matched Peptides

Peptide database

ENNPCKLQYDYNTNVTHGFGQEYPCETDIVERFSDTEGAQCDKKKIKDNSEGACAPYRRL
HVCVRNLENINDYSKINNKHNLLVEVCLAAKYEGESITGRYPQHQETNPDTKSQLCTVLA
RSFADIGDIIRGKDLYRGGNTKEKKKRKKLEENLKTIFGHIYDELKNGKTNGEEELQKRY
RGDKDNDFYQLREDWWDANRETVWKAITCNAGSYQYSQPTCGRGEIPYVTLSKCQCIAGE
VPTYFDYVPQYLRWFEEWAEDFCRKKKKKIPNVKTNCRQVORGKEKYCDRDGYNCDGTIR
KQYIYRLDTDCTKCSLACKTFAEWIDNQKEQFDKQKQKYQONEISGGGGRRQKRSTHSTKE
YEGYEKHFNEELRNEGKDVRSFLOLLSKEKICKERIQVGEETANYGNFENESNTFSHTEY
CDRCPLCGVDCSSDNCRKKPDKSCDEQITDKEYPPENTTKIPKLTAEKRKTGILKKYEKF
CKNSDGNNGGQIKKWECHYEKNDKDDGNGDINNCIQGDWKTSKNVYYPISYYSFFYGSII
DMLNESIEWRERLKSCINDAKLGKCRKGCKNPCECYKRWVEKKKDEWDKIKEFFRKQKDL
LKDIAGMDAGELLEFYLENIFLEDMKNANGDPKVIEKFKEILGKENEEVODPLKTKKTID
DFLEKELNEAKNCVEKNPDNECPKQKAPGDGAAPSDPPREDITHHDGEHSSDEDEEEEEE
EEQQPPAEGTEQGEEKSESKEVVEQQETPQKDTEKTVPTTTPTVDVCDTVKTALADTGSL

NAACSLKYVT WRCIAPSE JE}CLYYLKRL$DTTOKJLHEA
FIKTAAQE DYpNE D
LFLGRYIGI

11D
GGKKTLTETYNY

'GTKLNEFASRPSFLRWMTEWGDQFCRERITQLQILKER
KGKDDKKEKCTEACTYYKEWLTNWQDNYKKQNQRYTEVKGTSPYKEDSDVK
ESKYAHGYLRKILKNIICTSGTDIAYCNCMEGTSTTDSSNNDNIPESLKYPPIEIEEGCT
CKDPSPGEVIPEKKVPEPKVLPKPPKLPKRQPKERDFPTPALKNAMLSSTIMWSIGIGFA
TFTYFYLKKKTKSTIDLLRVINIPKSDYDIPTKLSPNRYIPYTSGKYRGKRYIYLEGDSG
TDSGYTDHYSDITSSSESEYEELDINDIYAPRAPKYKTLIEVVLEPSGNNTTASGNNTPS
DTONDIQNDGIPSSKITDNEWNTLKDEFISQYLQSEQPNDVPNDYSSGDIPLNTQPNTLY
FDNPDEKPFITSIHDRDLYSGEEYSYNVNMVNTNNDIPISGKNGTYSGIDLINDSLNSNN

Note: ORFs in addition to predicted
Genes must be searched




30,000 ft View - Proteomics

Proteomic
Sequence
spans

Overview

PubChem Compound ID:  CID:83072
PubChem Substance ID(s): 3727

Synonyms: N-Carbamoyl-L-aspartate
Molecular Weight: 176.12742
Molecular Formula: CsHgN20s

2D Structure

Mass
Spectrometry
can be used to

measure
metabolic and
other chemical
compounds

18



Complex mixtures can be

analyzed and interpreted

100

% Intensity

&

3Glc-Med A,

Saponin

3Glc-Med A
3Gk28Gk-Med A.
3GlkcAGalRha-SoyB
3AraGleAra28Gle-Med A
3GlkeGlc28XyIRhaAra-Med A.
3GlkeGlc28XylRhaAra-Med A

Emperical Theoretical Experimental
Formula Accurate M/Z Accurate MUVZ
C36H56011Na 687.37201 6873718
C42H66016Na 84042483 849.4240
C48H78018Na 965.50856 965.5017
C52H84022Na 1083.53517 1083.5454
C52H82023Na 1097.51443 10975188
C58H92028Na 1259.56725 1259.5708

3GlcAGalRha-SoyB

3GIc28Glc-Med.A
$49.4240

965.5017

10143985 1083{543¢

1097 %188
1113.4931
3AraGlcArap8iic-Med.A.

1165.4933

3GlcGlc28XylRhaAra-Med. A

Error (ppm)

-0.338
-0.945
<1172
77115
3922
3.126

3GlcGlc28XylRhaAra-Med.A.

1259.5708
1275.5508

1276.5444

7792 935.4

1091.6
Mass (m/z)

1247.8

1404.0

Metabolites can be linked to metabolic
pathways and enzymes

I ALANINE, ASPARTATE AND GLUTAMATE METABOLISM I

D-Alanine retabolista
)

Pantoth and Cod bi
L-Alanine
—»8 41.1.12;

Cyanoaring acid metabolism fH————- __ _

Nicotine and ricotinaraid hol }/'
Lysine biosynthesis Jd————~|

Gly,Ser & Thr metsholisra pep—— —— |

§-Alanine raetabolista Jh—— — — |

o Arginineand
pmrﬁme raetabolista N-Carbamoyl
L-aspartate

2132 >

~————- Histidine metaholisra

Citrate cytle

L 4
NH3®:

2-Oxoglutararaate
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30,000 ft View- NGS SNPs

I ] i v

reads from
different

clinical/lenviron — =———————— e——— —
mental isolates = = — ; * + + — —

NGS sequence :0-: :_:t r__ ¢

Alleles and Phenotype

- Some phenotypes are caused by a single
locus in the genome and a single allele at
that locus (e.g. some flower colors, or
Drosophila eye color)

* Other phenotypes (Type-I diabetes,
heart disease are multi-locus or
“complex” (i.e. many genes are involved,
each potentially with many alleles)
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Homologous chromsomes
(in a diploid)

Chromosome

|
=T RTMmMONMm

B
C
D
E
F
G
H
|

J

Homozygous Heterozygous

a CCTCATC Alleles Alleles

a ACGCCTCATC
SNP =Single Nucleotide Polymorphism

Population data

Data Technology
+ Single Nucleotide * Chip-Seq
Polymorphisms, SNPs . NGS

+ Alleles
+ Allele frequency
* Haplotypes
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The ALlele FREquency Database
A mscarce of gene frquensy data ca buman

aupporedty the U Naticoal Sciemce Foundutin.

Allele Frequencies for Exon 3 48 bp VNTR

Locus Lol (eyciar O
Infoemation on Hitcgrms
Click on teon -+ for additionst tnforma tion.

Geogrophic[Popuiaion (SmphUTD, T yped Samph
SwoCIN) eniry doke) Add Info.

WA W]

Alleles have
frequencies in
different
populations

Populations and alleles have
geographic boundaries

A parasite isolate comes from a particular population, a
particular location and will have a specific haplotype (e.g.
representation of alleles) often characterized via SNPs

Percent of
population

that has the
O blood type

[ ]s060
[ s0-70

I s0-90

[ 90-100
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Parasite Isolates

Data Technology

* Species, Strain, « PCR-RFLP

+ Isolate * Microsatellites
* Location, Date *+ Sequencing

+ SNP + SNP chip

+ Sequence + GPS

+ Allele

* phenotpe

Infectious Disease Paradigm

M3
DROSOPH{LLA
"

Nl ; - - hl— >
&l Experimental system

S

Pathogen
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Metadata - The next
Frontier

+ Data about the data are critical
* What makes a data set valuable? (The reason it

was generated...but often this is missing)

* How can you find the data set you need? Pull down
Menu? A search of data set properties?

- Data generator

- Clinical outcome

- Geographic location
- Phenotype

The End

If you have questions, I and the
other instructors will be around and
we are happy to talk to you.

These slides are available to you as
PDF
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