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Why (is MAKER useful)?
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Sequencing project
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GTGAAGGAAGGRGGIAAGGS GECGIGGCTTGABGACCTTAAGEGIGAAGACCTGGACIOSG
CGRECAMGAETTTTTCTCGCR0CGUTTGABGACT TTAAAC
CIGAGERG COIGIAAGACCTGGACIISS L COGG0G0NTGAGCOGGARCTRACCTTTGAGCI0GGAXCTATOCI0CGACCATIGE
[iedccencars TGCCTTTGACCI0CGSACCTATIOCCOGGCATC
GCCCCTTCTACCIGEEGAAGTG! CGGGAGGOCTACTACTGETEGCEGCCTCTACGIC
GCCCCTICTAC TACTACCTGGTGGUGGLCTCTADGCC
(CTCAAGGATSGEGAGCACCEGEAAGGGGTACICTGRICCAGEICC GILGEEATIAG
(I QAL JOCTGGCCCAGGICCT GGCGEATTIOE )
CCAGTGTGGAGCATIGGTTCT GCC T TTGGATGUS6AOCSGGADCACATCECTTTCIGACTAAGCA COAGTGTGEAGCATOGETTTLTCGULCTTTTEGATGCSGALISGOAAGATCACTTCCSACTAAGCA
COGTCCTCL TTCECS0GGCTTTT R CAGAE TG CTGGTTTASC. AAGCGTGGTCCT TTCGCGCGGCTTTTGRCAGACTGITRRCCTGETTTAGL
(CCGCACCGGTER6TECAGGIIETTEGEC CCGEACIRGTERETECAGGICCSTTGEANE! \(G60G!

TGAAGGCATGA TGAAGGCATGA
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Sequence without annotations

GTGAAGGAAGGGGCAAGGGTTTTTCTGGECGEIGE AAAGGGCGCAAGACCTGGACCCOGG
CCCGGGLOGOCCT GAGGLGGAGCCTGECCTTTGAGC CCGGEEACCTATCOCCOGGLCATCGGGATGGTGEA
GCCCCTTCTACCCGGGEEAAGIGGRAGGGAT GGATCCGGGAGGCCTACT ACCTGETGGLGGCCCTCTACGCC
CTCAAGGATGGGGAGCACCGGEAAGGGCGTACCCT GLOCCAGGCCCTAAGGGAAAAGGLGGLEEATTCCG
CCAGTGTGEAGCATCGGTTTCTGGCCCTT TTGGATGOGGACCGEEACCAGATCGCT TTCCGACTAAGGCA
AAGCGTGGTCCTGGTAGAAGGGGGTTTGGEACT TCGCGOGGCTTTTGECAGACCTGCTGECCTGGTTTAGC
CCGGACCEGETEEETGCAGGLCOOGT TGGEIGAGGGAGTT TTACGGLGTGAAGGAAGAGGAGAAGGAGGAGG
TGAAGGCATGA

It's just letters!



S

SLU

What (is MAKER)?
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Annotation ways

Manual:

Naming features by hand
SLOWEST

With a program:
Need to install it and know about all the options for it
FASTER & EASIER

With a pipeline/suite:
A single program that runs many programs. Need very little
tinkering.
FASTEST & EASIEST
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Pipeline = A single program that runs many programs.
Many exist: BLAST2GO, ANNOVAR, MAKER, DIYA etc.

Most are hard to use, but easier than figuring out all
components
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Blast2Go screen example

JUsers/Desktop/1100_mapped.dat - Blast2GO -PRO- V.2.7.0

File  Blast Mapping Annotation Analysis  Statistics Select  Tools

View

Support

% @

G0:0007067.G0:0016021 | €@ @ |transportbinding:apoptes | @ @ [SPO 2518.DDX18 HUMAN| @ %

Value

sequence name seq description length | #hits

sim mean

#GOs |GO IDs

Application Messages | GO Graphs

B BLAST already ru

InterPro

nning, please wait...

Important note:

or obtained results d

800
Query Name (length):  CO401BA0Z (600) BlastVersion: BLASTX2.2.28+ Database:
E-value cutoff: 0.001 Filters: Ly Blast Program: Your e-mail tfor NCBI Blast: i - i.com ?
Annotation: - Enzyme: - References:
Blast Program [ blastx + l k4
Gel .
e Blast DB [ B 4
0il2213425|emb|CAB09789.1|hypothetical protein [Citrus x paradisi Blast Expectvalue [ 1.0E-3 ™ ] ?
gil557552355|gb|ESRE2984 1| hypothetical protein CICLE v10016136mg [Citrus clementina]
Qi|557552356|gb|ESR62955.1 protein CICLE v10016136mag [Citrus i ESR629 Number of Blast Hits |Zl] ‘ ?
il557552357]ab|ESF 9
i|557552357|gb|ESRE2986. protein CICLE v10016136mg [Citrus ESR62 G R E D o O xml [ text O html
gi[462407619|gb|EM.J12953.1|hypathetical protein PRUPE_ppa009462mg [Prunus persica EMJ129
Qi|557552354|gb|[ESRE2953. protein CICLE v10016134mag [Citrus ESR629 Blast Desc. Annotator g t
0i[224078584|ref]XP_002305564.1|predicted protein [Populus trichocarpal POPTRDRAFT_71347 |XP_0023
i|222848528gb|EEEB6075.1 xalase | homolog family protein [Populus trichocarpal EE860

Via this function you communicate directly with the NCBI BLAST service. Please
use this service in a responsible fashion, identify yourself providing your email
address and do not run BLAST searches in parallel. Any issues regarding the performance

service can be send to: blast-help@ncbi.nlm.nih.gov

l@ Advanced

epend on the NCBI BLAST. Questions regarding the NCBI BLAST

0i|359483362|reXP_002273346.2|PREDICTED: lactoylglutathione lyase [Vitis vinifera]
gi|302144130|emb|CBIZ3235.3| unnamed protein product [Vitis vinifera

Wai
Waited 49 seconds

2i|388493080/gb|AFK34606.

Waited 49 seconds

for 9BRINHAPO1S
for 9BRIRYSBO1S

Qil470114187|refiXP_004293296 1|PREDICTED: putative lactovlalutathione yase-like isoform 2 [Fragaria | LOC101295687 XP_004: Waited 49 seconds for 9BRJUWESO015
vesca subsp. vesca] for 9BRJUO18O1S
Qi|356555674|reXP_003546155.1|PREDICTED: putative lyase-like [Glycine max] LOC100799447 XP_003! ’Eq::: :222;::
0iI3565319309]refIXP_003534533.1|PREDICTED: putative Ilyase-like [Glycine max] LOC100784901 XP_003 d
il460373807 ref|XP_004232705.1|PREDICTED: 1e lyase ike [Solanum LOC101251054 XP_004
2i|211906514/gb|ACJ11750. Iyase [ hirsutum] ACJIT7 Waited 79 seconds for SBRINBAL015
- - - 7- equest removed
Qi|502079142|reflXP_004466167.1|PREDICTED: putative lyase-like isoform X2 [Cicer LOC101504625 XP_004:
arietinum]
iI502079130]ref|XP_004456166.11PREDICTED: putative lyase-like isoform X1 [Cicer LOC101504625 XP_00448
arietinum
il388520197|ab|AFK48160. ILolus AFK4B160.1 312664 (284 121 |11 91% [43% [60% (2% |3
i|357460325]refXP_003610448.1|Lacloviglutathione lvase [Medicago runcatula] MTR_4g132270 XP_003610448.1 |3.85E-64 243 [121  [111 91% |50% |60% (2% |3 G7.JJ88
Lail3R8511603IahlAESA2645 11 L actodalutathione luase IMedicana truncatulal AFSA7R45 1
Status: 31446, Connected to public database: b2g_sep13 ‘ Memory usage: 179MB of 966MB Blasting
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MAKER Description

Al;rlgg iicc:)tigoenne aIigEnSr: ent al?g:ﬁtrﬁiennt Repeats SRS
SNAP Exonerate Exonerate Repeatmasker tRNAscan-SE
Augustus BlastN BlastX Repeatrunner snoscan
FGENESH* tBlastX
GeneMark-ES
GeneMark-S

*Commercial product
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How (do we use MAKER)?
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Overview

1) *Log onto mobaXterminal
2) *Load pre-installed modules
3) Create configuration file
4) Edit configuration file

5) Run a short MAKER test
6) Check the results

/) Run MAKER for real

8) Wait....

9) Wait....

10) Check the results

11) Ponder the results!
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Running MAKER is easy

module load maker

maker -CTL
maker maker_bopts.ctl maker_ exe.ctl maker_ opts.ctl
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About the files

Maker_exe.ctl

Installation paths for all software; only relevant if installing
Maker_bopts.ctl

Settings for all prediction programs like BLAST; feel free to tinker
around

Maker_opts.ctl
Input files (like genome) and analysis to run. MUST be tinkered with.
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What we won’t cover

Downloading and installing MAKER:

http://yandell.topaz.genetics.utah.edu/cgi-
bin/maker license.cgi

Linux experience necessary!

Extra resoures:
http://egmod.org/wiki/MAKER Tutorial



http://yandell.topaz.genetics.utah.edu/cgi-bin/maker_license.cgi
http://yandell.topaz.genetics.utah.edu/cgi-bin/maker_license.cgi
http://yandell.topaz.genetics.utah.edu/cgi-bin/maker_license.cgi
http://gmod.org/wiki/MAKER_Tutorial
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Don’t just click and go

Problems are NOT obvious:

Did we compare it with enough data?
Was the criteria for matches too strict or too loose?
Was there something related to the type of species?
Prokaryotic/eukaryotic/archea?
GC-content?
Repetitive segment content?
Etc.
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Take-away message

Individual programs
Harder to start, error checking is fast
Gives very specific predictions

Pipeline
Easy to start, takes long to check for errors
Solution: Test on a portion of the data!

Gives many types of predictions
Solution: Crop the output, or make sure you know what everything
IS.
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HPC Maker

Very few prediction programs
Data is just as an example
Runs 5-10 minutes



S

SLU

If you finish early

1. Play with the .ctl files (bopts, opts)

2. See if you can run MAKER with very small files (<20
MB) from NCBI uploaded to HPC

3. Ifyou sit on a LINUX pc and have time, try installing
MAKER — It's relatively easy



