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Chromosomes m—— —

30,000 ft View - Genome
Assembly

I ] i \'

Scaffolds — i — —

(Ordered and oriented Contigs)

Contigs L@@@@UW
(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

NGS

Pairs Give Order & Orientation

Scaffold
Gaps in scaffolds are traditionally indicated by 100 “N’ s”
2-pair
...co:.q-.ﬁl.-.oo...

End Reads (Mates) Mean & Std.Dev.
oo

550bp is known

Primer Plasmid Consensus
Fosmid _—
— ®_ " e —  Reads
—— s 3 ® SNPs
SEQUENCE

Distance?




Anatomy of a WGS Assembly

STS
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30,000 ft View - Annotation
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ARGCTTCGCCAGGC! CCGTGAGTCGTCCTCACARATCATCAAGCAGGTGTCCTC TGCCTGAC! TAATTCCTTTCTACTTTGGCGTGGTCACGTGTA
ACCATATCCGAATCATTTCTCTAGCCCTACGAAC, GC! 'C TTACTC TACCAGCGAGGCGCTCGCTTTGCT
CACGCAATGCCTGAGACAGTTGCAGAATGA, CGACAAACGCGTTCATATGCGTTTTCAAAC GCGTACTGTCTGAAACTGGCGGTCACAGGCACCAGATAACGCC
CTTGGCATCGGCATGTCTCGTACAGAGGTCC! CACGACTTCTAAATCCGGCGACAGGCTGGTCTTTTGTCTTACCACK 'CCGCGTGCGATTTCTCGGAGCGCAC
CTGTTCAACACTAGAAAACGGAGTTTCCTGATCGAGAAGCCACCACCTTTCCAGAAGTTGAACGCTAGCATGTCATTCGATTTTCACCCCCCGCGTAGTTCC! 'CATTCGTTGTC
GAGACAACTCTGTCCCGCCCCGGTGCTGTTCCATATGCGTGACTTTCCCGC: "TTTTCAGACTTTC GACAGGCTCCGGAACGATCTCGTCCATGACTGGTAAATCCACGACA
CCGCAATGGCCCCCAGCACCTCTATCTCTCGTGCCAGGGGACTAACK GTCTGCGTCTTGTCTTTTTGCATTCGCTTTCCAARARAGAGAGCCATCCGTTCCCCCGCACATTC
AACGCCGCGAGTGCGGTTTTTGTCTTTT GCTTTTCATGCGCGAACTACGTGGACATTAAGTTCCATTCTCTTTTTCGACAGCACGARACCTTGCATTCAAACCCGC
CCGCGGAAGATCCGATCTTGCTGCTGTTCGCAGTCCCAGTAGCGTCCTGTCGGCCGCGCCGTCTC AGCCGCTACACCTGTTATCTGACTGCCGTGCGCGAARATGACGC
CATTTTTGGGAAAATCGGGGAACTTCATTCTTTAA! TCCTTTTTCTTCTGTTCGTTTCTTTTTCT 'CGTGTTC ACTTTCCGTCTC
TCCTCCGTGCTTTGTTCGACATCGAGACC: AGATCCTTCGCTTGTCGATCCGGAGACGCGTGTCTCGTAGAACCTTTTCATTTTACCACACGGCAGTGCGGAGCACTGCTCTG
AGTGCAGCAGGGAC 'GC ‘GTTTCTGCTCTACGGGGCGTTGTCGTGTC AGAAACC 'CTGGTCGTCGCGATGACCCCCAAGAGG
GGCATCGGCATCAACAACGGCCTCCCGTGGCCCCACTTGACCACAGATTTCAAACACTTTTCTCGTGTGACAAAAACGACGCCCGAAGAAGCCAGTCGCCTGAACGGGTGGCTTCCCAGG
AAATTTGCAAAGACGGGCGACTCTGGACTTCCCTCTCCATCAGTCGGCAAGAGATTCAACGCCGTTGTCATGGGACGGAAAACCTGGGAAAGCATGCCTC CCC! Lu.: u:
GACI TCGTCGTTTCCTCTTCCCTGTGAGCACACACAGTAGTCGCCACACGCTGTT GTGTCAATCTCC! GCTGTTCCACGTCTTC:
CAACATCCGTCGTCTAGTAGACACACCAACAAAAAGCACACGGCGAATCTGCTCATCGGAGGGAGGAGCCGGGGGGCACACAACTATCCTCAACTCTCGAACGAACATATCCGGGGCCGC
GAAGACGTCCAGTCTCTCAAATCCAACCCGGAACGCAAACATTTCTGCATCAAGTCACGATTGCGCCGGTACCTCC! AGTTCCATGAAACCTCCH ACACGACTG
'TGAGACGCCGATGCAAC' 'CTGGCCCTCCATGGATATTTCAGACCTTCCTCTCAC! TGGT' ‘CCGTACACCTCCGT
TACGCTTTTTTTCTGGCTTTCTTCTTCGTCTCTGTTTATCAGC! ATTGCGGC 'CTCAAGCTGAAGGCCAGCAGCGCGTCCGAGTCTGTGCTTCACTCCCAGC
AGCTCTCAGCCTTC "TGTCGACC. CTAAACTCCTTGGAACTCCATTCTTGGTCAGAAACGTACTGAAACTGTATA
C TGGC ATGCAGCTTTAACGAAGCAGAGGGCATTGGC GCCCGTTATGCT
TTACCTCGCCGTTTGACTTGCTGCAGCGCTTTGTCCACTTGAACGTGACTTCTTGTTTCTACCTTCCCCAACGCCTTCTATTCCCTTCACTGCGAAAGCG
CGCTCAGTGGGCCGTCACCGAACACCCTTGGTTCTTTCGTTCAGCTGTTGTCCTCTTTCTCGCGTTGCTTCCTGTGGCGTCGTGGCTCGGCTTCTCTCTCTTTCC GTCCAG
ACTATGTCGCCTGTTTCCCCACCCTTCTCGGCTTGTGCTTTC ‘GGGACTGTACGAGGCAGCGCTGTCTCTGGGCGTTGCCTCTCACCTGTACATCACGCGTGTAGCCCGCGA
GTTTCCGTGCGACGTTTTCTTCCCTGCGTTCCCC ATTCTTTCAAACAAATCAACTGCTGCGCAGGCTGCAGCTCCTGCCGAGTCTGTGTTCGTTCCCTTTTGTCCGGAGCT
C AGGA ‘GACGTATCGACCCATCTTCATTTCCAAGACCTTCTCAGACAACGGGGTACCCTACGACTTTGTGGTTCTC A 'TGACGACGC
AGCCACTGCGGAACC! AACCGAAGCGC! AAC; AC C AR
GAGCAATGCTT ACCCGCCGTGC TGCGACCCTGGAGAC: CGCGAGTACACCACTTGTCGTTTTTCC
TCCTATGTTCATGACGGGTGCTGAACGTCTATCGTAC! GTCTCCGAAGCAGCTTTGGCTGGCCATC TTGCCTTGTTCC ‘CAGAAGGCGCTCC
GATATACAGGG] r‘m‘r"rArr‘r‘rAr‘r‘FFr‘F'FTTTCTGCCTTTGTCGACTCTTGCAGAGCAACGCAATGAGCTCCT’I‘FAF(‘TFFAF AACTCCCGTGCACGGGT
TGCAGGCTCCTTCTTCGGCCGCAGCCATTGCCCC GCGAGC TGATTCGGGCCGTTCCGCATGTTCACTTTAGAG
GCCATGAAGAATTCCAGTACCTTGATCTCATTGCCGACATTAT! A CGAACGGGTAACGGCGACTGCGAGAAAAAGCCACACCGTTTTCTCCTGTGAT
TCTGTCCGCAAGCCCTCTTTTGCTTCATCCACCCTTTGCTATTCTCCGCCGCCTTCCTTTTCTGCTCCATGTTCAATTCGTTCGCTTCTTCAGTCTTTCCATCTTCCCCTGTTACCTCTG
TCATTCGTTTTCTTGCCTCTATT TGTGTTCTACTCACAGTCTGCATTCCGCGATAGACGAGCTTCCACGTCTTGCGTCTCGACAAGCAACTGTC 'GCGCCTCCCTCCAC
CGTGAATC GGTTCGCCGGTTCCTGGGTC CTGCGCCAGTATTC' CCTTCGCCAT 'GGCGCATCT
TTTGTGCGGCGCGTTTCCTCGTGCTTCACACCGATGCCCTTCTGTGCATGTCTTCTGCTCCTCGTCCTTCTCTCTTTTTCCCTGTT TCTCCAAATTCGGCTGCAC
TATGCGCTACTCGCTGGATCAGGCCTTTCCACTTCTCACCACAAAGC GTCTTC 'GACTTCAGACATTCTTAACTGTTTGA
CAACCAACGTACAAATTTGTTTGTCCGTGTGCGTGTTCGACATGTC! GCTACTGTAGACTAACGCACGAACC: P TGTTTATCTGCATGCGCTGTGCACCCGT
TTC! CGCAACCTTCC! TCTGGGTTCGTTTTTT 'GCGCAC TTGCATGTGGCC ACAGATC GTC
GCTGCAGAGAAACTCCGGCGAAGGCGACAGAT: ATCATTGAACAGTGTCGGTCGTC' 'GCAGGGTCCTC 'CATTCGCGGCGACA
CGAACGCAAACCATCTTTCTGAGAAGGGCGTGAAGGCAAGTCTACGTTGTACCTCTTGTCTCTGCCGAAGCTCAGATGTCTCCACGGCGTTGGTTTCTTTTC! TTGCTTTCGTGGCA
TTACCATCGAGTCACCACTC] ‘GTGTGTCTAC TTCTAGAACGTCCGTTGTGTTGCCTCGTGGCGACCGGCGC ‘CCTGCGCTGTCAGA, CTT

Six Frame Translation
ORF-finding

1/1 31/11 61/21
1 R

H ¥ R F T D S§ I L ¥ ¥ ¥ * T L ¥ T 5 C M *¥ 6 G L L Y
A C T L ¥ % F ¥ I I L L L D T S H I B H V¥ 6 6 5 T I S
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ATGCAGAAACCGGTGTGTCTGGTCGTCGCGATGACCCCC 'ATCGGCATCAACAACGGCCTCCCGTGGCCCC
ACTTGACCACAGATTTCAARACACTTTTCTCGTGTGACAAAAACGACGCCCGAAGAAGCCAGTCGCCTGAACGGGTGGCT
TCCCAGGAAATTTGCAAAGACGGGCGACTCTGGACTTCCCTCTCCATCAGTCGGCAAGAGATTCAACGCCGTTGTCATG
GGACGGAAAACCTGGGAAAGCATGCCTCGAAAGTT CCCTCGTGGAC! ATCGTCGTTTCCTCTTCCC
TCAAAGAAGAAGACATTGCGGCGGAGAAGCCTCAAGCTGAAGGCCAGCAGCGCGTCCGAGTCTGTGCTTCACTCCCAGC
AGCTCTCAGCCTTC TGTCGACC] T GGGACTGTACGAG
GCAGCGCTGTCTCTGGGCGTTGCCTCTCACCTGTACATCACGCGTGTAGCCCGCGAGTTTCCGTGCGACGTTTTCTTCC
CTGCGTTCCCC 'GACATTCTTTCAAACAAATCAACTGCTGCGCAGGCTGCAGCTCCTGCCGAGTCTGTGTTCGT
TCCCTTTTGTCCGGAGCTCGGAAGAGAGAAGGACAATGAAGCGACGTATCGACCCATCTTCATTTCCAAGACCTTCTCA
GACAACGGGGTACCCTACGACTTTGTGGTTCTC TGACGACGCAGCCACTGCGGAACCGAGCA
ACGCAATGAGCTCCTTGACGTCCAC ACTCCCGTGCACGGGTTGCAGGCTCCTTCTTCGGCCGCAGCCAT
TGCCCC C GCGAGCAAAAGGAACTGATTCGGGCCGTTCCGCAT
GTTCACTTTAGAGGCCATGAAGAATTCCAGTACCTTGATCTCATTGCCGAC

ACCGAACGG

>Translation Frame 1
MQKPVCLVVAMTPKRGIGINNGLPWPHLTTDFKHFSRVTKTTPEEASRLN
GWLPRKFAKTGDSGLPSPSVGKREFNAVVMGRKTWESMPRKFRPLVDRLNT
VVSSSLKEEDIAAEKPQAEGQORVRVCASLPAALSLLEEEYKDSVDQIFV
VGGAGLYEAALSLGVASHLYITRVAREFPCDVFFPAFPGDDILSNKSTAA
QAAAPAESVFVPFCPELGREKDNEATYRPIFISKTFSDNGVPYDFVVLEK
RRKTDDAATAEPSNAMSSLTSTRETTPVHGLQAPSSAAATIAPVLAWMDEE
DRKKREQKELIRAVPHVHFRGHEEFQYLDLIADIINNGRTMDDRT

Terminology

transcriptional ATG stopcodon  polyA
stert —» v v v

~— exon A intron — A ——— exon ——
CDS: I - —
(coding sequence i) Seal Le” -
protens. S —
(aa) e L
tanscipt. — —
(COS + UTRs, if avall) ~o .-
Qerone: S —

{inciuces introns)




30,000 ft View - Synteny

] 1} v

Species 1

Species 2

Annotated Genes
PF11_0341 PF11_0343 PF11_0346 PF11_0348
[ < ) -
PF11_0342 PF11_0344 PF11_0347
_——
PF11_0345
[ 1 4
P. vivax Syntenic Genes
PVX_092260 PYX_092270 PVX_092280 PVX_092295
.t _— ) & 4 >
PYX_092265 PVX_092275 PVX_092290
_— ) I — )
PYX_092285 PVX_092300
< I
P. knowlesi Syntenic Genes
PKH_093080 PKH_093110 PKH_093140
|| _—— N
PKH_093090 PKH_093120
PKH_093100 PKH_093150
PKH_093130
<
P. yoelii Syntenic Genes
PY01034 PY01036 PY01561 PY00241 PY05313
- <« ]
PY01035 PY00797 PY01582
»> »>
PY00240
P. berghei Syntenic Genes
PB100408.00.0 PB000822.01.0 PB000968.01.0 PB107517.00.0
= I e [ § 4




Homology

Early Globin Gene

——"”’T;:::;:;;:;;;I\\\‘~\\

a-chain gene -chain gene
o frog o chick o mouse mouse chick frog
|\ T J
PARALOGS
\ Y J \ T J
ORTHOLOGS ORTHOLOGS

I

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 o’rher' terms

biological process

physiological process cellular process

10



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

. . Tags, ESTs
- Little sequence bias _°%s'u5,y represent

- Quantitative partial cDNA
- Often clustered

- Usually are strand- Come from libraries
! - Come from librarie
specific that may, or may not be
- Can be used to normalized
identify UTR's and - Of;esn't:]sedn‘r?n idsen::ic}‘y
. enes in genomes a
exon ?P“Ce ocations of introns
JUHCTIOHS . SAGE 1.095

- Serial Analysis of
Gene Expression

11



30,000 ft View - RNA-Seq

1} v

Annotation

of genome
features

FPKM = Fragments per kilobase of exon per million fragments mapped

Figure 2 A
[

Clustered " A= JIMAARITIE
Microarray w
Data b
Genes with
Similar
Expression
Profiles are
Grouped
together

) LT e

c

I
- EACRRAS
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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
3N/ 5 3N\ 5
5 S— 3’
Gene 1
1
5’/\N\N 3’
3 5/
Template strand
forgene 1
Figures:3
ntrodtston to Genetic AnlysisNinth Editon
samair ecemmand company
Nontemplate
strand 5 — CITGCCATTGICAGACATGTATACCCCGTACGICTITCCCGAGCGAAAACGATCTGCGCT G
Template DNA
strand 3/ — GACGGITAACAGICIGIACATIAIGGGGCAIGCAGAAGGGCICGCITITIGCIAGACGCGACG — 5,
5’ — CUGCCAUUGUCAGACAUGUAUACCCCGUACGUCUUCCCGAGCGAARACGAUCUGCGCUGE — 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

ol RNA of gene 2
4\ Y3,
3 3

DNA ‘
RNA Template strand RNA Nontemplate strand RNA
polymerase of gene 1 | | of gene 2 polymerase
Gene 1 Gene 2
(b) P
3 P
Addition at 3’ end of growing chain
5/
o
o e
RNA
DNA
template g g B g g g ,
strand 5
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 1a 2a 2b 1b
pre-mRNA

transcript
P AA A A A
Striatled B N A VL WL AN
Smooth A Tl g N L VS —_—
Brain e S S R Y )

— S - S - -, - "\ - S~ <L —
TMBr-1 m—— —— - e . - e——
Brain w— AN - —
TMBr-2 A - ——
Brain N N N L N | | I
Fibroblast -~ 7 N N S N N T T —_—
T™-2 —— — - e . - ————
Fibroblast o ™ N N NS N T T ———
T™M-3 — [ - . —_—
Fibroblast N N s SN _—
TM_Sa P——— —_— Ju—— - —_ [ —
Fibroblast N N N S e

j— [— - [ ——

TM-5b ——

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

6a6b 7 8 9a 9b 9c 9d

A |

Protein Expression/Sequence

Data

* MW-Isoelectric point
MW

+ Sequence/spans

200
L

0 100
L

50
L

10

| thored

40 45 50

Technology
+ 2D gel electrophoresis
* Mass spectrometry

+ Tandem MS (MS-MS, LC
MS-MS etc)

Typical 2 D gel

14



How Tandem MS Works

Collision Inducted
Dissociation (CID)

-
S

N

4
N\
Liquid
chromatography
Complex mixture *
Protein S .
+ *ﬂ .
= o+ o+ + +
. . )
o oy
——
. Tonized .
W) - ) Peptides Isolation
@y ‘\
lJJ
=
~—rt
Peptides

Fragmentation Measurement

Tandem MS protein data

a) b)
S-P-A-F-D-S-1-M-A-E-T-L-K 100
(protonated mass 1410.6)

Mass* b-ions y-ions Mass* 80
811 S PAFDSIMAETLK  1323.6
185.2 SP AFDSIMAETLK  1226.4
256.3 SPA FDSIMAETLK 11554
4035 SPAF DSIMAETLK  1008.2
5185 SPAFD SIMAETLK 893.1
605.6 SPAFDS IMAETLK 806.0
718.8  SPAFDSI MAETLK 692.3
850.0 SPAFDSIM AETLK 561.7
921.1 SPAFDSIMA ETLK 490.6
1050.2 SPAFDSIMAE TLK 361.5
1151.3 SPAFDSIMAET LK 260.4
12644 SPAFDSIMAETL K 147.2

250

1007.4

1156.5

1226.8

805.5 892.5

500 750 1000 1250

m/z
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Sequest Database Search

Mass Spectrometer Protein Database T
Nucleic Acid Database
EST Database

[
Tandem Mass Spectrum ! N

Theoretical Mass Spectrum

Correlation Analysis

Ranked Score of Matched Peptides

Peptide database

ENNPCKLQYDYNTNVTHGFGQEYPCETDIVERFSDTEGAQCDKKKIKDNSEGACAPYRRL
HVCVRNLENINDYSKINNKHNLLVEVCLAAKYEGESITGRYPQHQETNPDTKSQLCTVLA
RSFADIGDIIRGKDLYRGGNTKEKKKRKKLEENLKTIFGHIYDELKNGKTNGEEELQKRY
RGDKDNDFYQLREDWWDANRETVWKAITCNAGSYQYSQPTCGRGEIPYVTLSKCQCIAGE
VPTYFDYVPQYLRWFEEWAEDFCRKKKKKIPNVKTNCRQVORGKEKYCDRDGYNCDGTIR
KQYIYRLDTDCTKCSLACKTFAEWIDNQKEQFDKQKQKYQNEISGGGGRRQKRSTHSTKE
YEGYEKHFNEELRNEGKDVRSFLQLLSKEKICKERIQVGEETANYGNFENESNTFSHTEY
CDRCPLCGVDCSSDNCRKKPDKSCDEQITDKEYPPENTTKIPKLTAEKRKTGILKKYEKF
CKNSDGNNGGQIKKWECHYEKNDKDDGNGDINNCIQGDWKTSKNVYYPISYYSFFYGSII
DMLNESIEWRERLKSCINDAKLGKCRKGCKNPCECYKRWVEKKKDEWDKIKEFFRKQKDL
LKDIAGMDAGELLEFYLENIFLEDMKNANGDPKVIEKFKEILGKENEEVQDPLKTKKTID
DFLEKELNEAKNCVEKNPDNECPKQKAPGDGAAPSDPPREDITHHDGEHSSDEDEEEEEE
EEQQPPAEGTEQGEEKSESKEVVEQQETPQKDTEKTVPTTTPTVDVCDTVKTALADTGSL

LFLGRYIGNDEDR NGUR RD
GGKKTLTETYN 'GTKLNEFASRPSFLRWMTEWGDQFCRERITQLQILKER

i DKGKDDKKEKCTEACTYYKEWLTNWQDNYKKQNQRYTEVKGTSPYKEDSDVK
ESKYAHGYLRKILKNIICTSGTDIAYCNCMEGTSTTDSSNNDNIPESLKYPPIEIEEGCT
CKDPSPGEVIPEKKVPEPKVLPKPPKLPKRQPKERDFPTPALKNAMLSSTIMWSIGIGFA
TFTYFYLKKKTKSTIDLLRVINIPKSDYDIPTKLSPNRYIPYTSGKYRGKRYIYLEGDSG
TDSGYTDHYSDITSSSESEYEELDINDIYAPRAPKYKTLIEVVLEPSGNNTTASGNNTPS
DTQNDIQNDGIPSSKITDNEWNTLKDEFISQYLQSEQPNDVPNDYSSGDIPLNTQPNTLY
FDNPDEKPFITSIHDRDLYSGEEYSYNVNMVNTNNDIPISGKNGTYSGIDLINDSLNSNN

Note: ORFs in addition to predicted
Genes must be searched

16



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: CsHgN205
2D Structure
0
H H
N N
H -~
YT
0 0
.0
H

Mass
Spectrometry
can be used to

measure
metabolic and
other chemical
compounds

17



Complex mixtures can be
analyzed and interpreted

Saponin Emperical Theoretical Experimental
Formula Accurate MU/Z Accurate MVZ Error (ppm)
3Glc-Med A C36H56011Na 687.37201 6873718 -0338
3Gk28Gk-Med A C42H66016Na 84042483 840.4240 -0.945
3GlcAGalRha-SoyB C48H78018Na 965.50856 965.5017 <1172
3AraGlcAra28Glc-Med A C52H84022Na 1083.53517 1083.5454 7.715
3GleGlc28XyIRhaAra-Med A. C52H82023Na 1097.51443 1097.5188 3922
3GlcGlc28XyIRhaAra-Med A C58H92028Na 1259.56725 1259.5708 3.126
3GlcAGalRha-SoyB ) e
100 965.5017 3GlcGlc28XylRhaAra-Med.A.
3G1c28Gle-Med.A 1097.3168
90 1113.4931
(494240 _— N 3GIeGlc28XyIRhaAra-Med.A
801 3Ar a(.l:b\;; ;;:r.\led«& 12595708
70l 1014.3985 1275.5508

3Glc-Med.A.

% Intensity

1165.4933

8230 7792 935.4 1091.6 1247.8 1404.0
Mass (m/z)

Metabolites can be linked to metabolic
pathways and enzymes

I ALANINE, ASPARTATE AND GLUTAMATE METABOLISM I

o . 8 Y pmr%me metabolism N-Cabaraoyh
Nicotine and & ol | s
(e >~ Fynitoe )
N N |
D-Alanine retsbolista [-Alanine retabolist joj————~|
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30,000 ft View- NGS SNPs

NGS sequence

reads from - = ———
different )

clinical/ — —— —

— —
environmental = oo I _‘_ +

isolates

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-TI 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

B g B

c g C

DghD

EgeE Allele

F F

|

Gg6a

H H

1 g1

J J

Homozygous Heterozygous

Alleles Alleles
A CCTCATC
a CCTCATC

SNP =Single Nucleotide Polymorphism

Population data

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

+ Alleles
* Allele frequency
* Haplotypes
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The AlLlele FREquency Database

Alleles have
frequencies in
different

populations

ScamAmeria

O
e g s v —

Karitians (SADOOSK 166, 7192030) 1

=y

L

TS

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

0 blood type

[ 5080 [ 7080

[ lso0-70 I s0-30 [ 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 Dlsease Paradigm

U ' -~ f
DROSOPF l\ll A
,ﬂ_ :

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

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.
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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.

iigxxIIiIxHiIIII é

DONOIOT=ANMNMINHONDOD

Computed using alpro and makelogo (Schneider & Stephens, 1990)
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Different prediction methods
often generate different
results

— Prediction 1 EEEE—

Prediction 2 EEEE—

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

Welcomellll
Logistics

EuPath Workshop
2015
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50%

Expect thunderstorms which can be
dramatic.
Air conditioned buildings may be cold.

Sun 05/31 Mon 06/01 Tue 06/02 Wed 06/03 Thu 06/04
86° 66° 85°  65° 86° | 65° 84°  64° 84°  66°
///%//// ///7{/// ///%//// ///é//// ///%////
Chanceofa Chanceofa Chanceofa Chanceofa  Chanceofa
Thunderstorm Thunderstorm Thunderstorm Thunderstorm Thunderstorm
0.23In 0.38in 0.15in 0.36in 0.26in
[ =f

Broad Street

9 Zahens Tansit
Fatmng
Faurtars
ettty

For Rt tmtn s hasa i
B s Tant X015 450

Life Sciences
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General Schedule

* Mon - 8:30 - 6:00

* Tue & Wed 9:00 - 6:00

« Breakfast use coupons at Holiday Inn,
Lunches, coffee and snacks provided
Dinner at the Coverdell Center on
Monday - YUM

* Tuesday and Wednesday dinner is on
your own.
Tuesday or Wednesday hike at Bot
Gardens?

How to get to the Workshop
Room

« Hotel Lobby 8:00 Monday for RIDE to
workshop
* Guides (Haiming and Betsy) will leave hotel

lobby tomorrow morning
* Tuesday and Wed = 8:20 in lobby

* Hotel Lobby 7:45 am for walking

* Brian walking 7:45 from hotel lobby and it
takes about 25 min

* Tuesday and Wed = 8:15 in lobby
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0 EuPathDB homepag

)
Eukaryotic Pathogen Databa

Lervyussumiesrrsemrassransl
Home New Search

ta nmary

3 May 2011 AmoebaDB 1.4
Released
3 May 2011 New Features in
GiardiaDB
3 May 2011 MicrosporidiaDB 1.4
Released
3 May 2011 PlasmoDB 7.2
Released
3 May 2011 ToxoDB 6.4
Released
3 May 2011 New Features in
TrichDB
3 May 2011 TriTrypDB 6.4
Released

All EuPathDB News

se Resources

rres-rsowerseed
My Strategies

My Basket Tools

Data Summary

Downloads

Theileria,

Brian

Community Resources

Web Tutorials
Information and Help
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and

Jessie Eileen

Omar

Identify People by:

Expand All| Collapse All

Name
Gender
Education
Nationality
Disposition

Sunny

Not so sunny

Mark Susanne

EuPathDB m&mﬂcs Resource Cenler"p.,rhﬁuog;dﬁnse and I:Zn_lergnslgmm-lq Infectious Diseases is a portal for accessing oﬂ_lumc-scalelaamets B

Giardia, Leis

Betsy Cristina

Identify Other Data Types:

HEEE B

Expand All| Collapse All
Lion
Tigers
Bears
Oh My

EMP@EMDB ! \lﬂ @iia ‘ Please Contact Us with any questions or comments

Questions?
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Now that you know us,
We would like to know you

* Please tell us your name and a bit
about your research.

- Also, if there is something specific
that you came here to learn, please
state it so that we can cover it if
possible
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