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Bioinforma)cs+Research+in+Chris+Brown+group+
+

Aim:&Discovery&of&func>onal&regulatory&elements&in&(m)RNAs.&
&Experimental&tes>ng&by&ourselves&or&collaborators&(NZ,&USA,&Swiss)&

A.&Databases&of&mRNAs&and&and&mRNA&regulatory&elements&
&Webbased:&Transterm,&CRISPRTarget,&CRISPRDetect&

B.&Methods&for&discovery&of&regulatory&elements&
&Refinement&or&adapta>on&of&exis>ng&methods&for&mo>f&&discovery,&MEME,&

FIRE,&etc&.&Results&integra>on&with&SVM.&&
&New&algorithms&–&e.g.&MLOGD,&CDS:plotcon&&
&Expression&studies&–&microarrays&and&NGS&

C.&Workflows&and&Visualisa>on&of&elements&on&genomes&
&Galaxy&browser&for&mRNA&analysis&(bioanalysis.otago.ac.nz)&
&Viral&genomes&(VirDB)&using&GBrowse&(prototype:&HBVRegDB)&

Possible,Summer,project,2015,–,Viral,Genomic,database,,Virus,genome,
analysid,
D.&Gene&expression&in&plants&

&&Effect&of&a&bacterium&on&leaves&–&Model&system&(Plant&and&Food&Auckland)&
&&&&&&&&Beneficial&fungus&(endophyte)&on&Maize&roots.&&(Lincoln)&



People+past+and+present+3+Brown+lab++

Some&of&Brown&Group:&Dr&Sylvia&Chen&(now&in&
Netherlands&–Regulatory&elements),&Stewart&
Stevens&(PhD&student:&Gene&expression,&MEd)&&
Josh&Gagnon&(So0ware&developer:&lots)&Dr&Dan&Garama&(Cancer,&Kina)&

2013&
Andrew&Sarman&(MSc&Gene>cs)&–&Breast&cancer&
Scout&Liu&(Hons,&Mol&Biotech)&–&Cancer:&MYC&transcrip>on&
factor&
Ambarish&Biswas&(PhD&Biochem)&–&Regulatory&elements&
Gareth&Gillard&(MSc&Biochem)&–&Gene&expression,&Genomics,&
RNA:seq.&



‘Good’+correla)on+between+protein+and+mRNA+copies+
However,+no+correla)on+between+stabili)es!+–+complex+

regula)on+



Human+mRNA+structure+



Interac)ons+with+mRNA+and+its+decay+
3Post3transcrip)onal+control+may+be+through+the+3’UTR+

Nature&Reviews&Immunology&2010&
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LiAle+overlap+between+algorithms+



More+complex+models+of+regulatory+elements+
e.g.+Iron+responsive+Element++

Covariance+Model+from+experimentally+verified+examples+
(Rfam)+

Stevens,&Gardner&and&Brown&(RNA&Biology&2011)&

Covariance+model+–+an+elabora)on+of+a+HMM+
Addi)onal+terms+for+covaria)on++



More+complex+models+of+regulatory+elements+
e.g.+Iron+responsive+Element++

Covariance+Model+from+experimentally+verified+examples+
(Rfam)+

Stevens,&Gardner&and&Brown&(RNA&Biology&2011)&



Changes+in+mRNA+levels+by+RNA3Seq+
•  ~30&million&SE,&75&base&Illumina&reads&(Massey).&
•  304&≤&0.5&down,&100&≥&2&up&of&13,792&

transcripts&with&>&50&reads&in&control.&&
•  Ra>os&good&correla>on&with&array&and&Q:PCR&
•  Examples&of&mRNAs&with&changes&in&levels:&

Gene&
miR:ve&
(reads)&

miR:30e&&
(norm&reads)& Ra>o& Ra>o&from&Array& Predic>on&

ZDHHC20' 418& 60.0& 0.14& 0.21& 1&
IDH1' 2848& 464.7& 0.16& 0.22& 4&
SEC23A' 6902& 1247.5& 0.18& 0.3& 5&
KDELC2& 3552& 733.5& 0.21& 0.31& 3&
SPTLC3& 421& 87.8& 0.21& 0.43& 4&
TWF1' 1972& 414.4& 0.21& 0.4& 5&
GM2A& 675& 145.6& 0.22& 0.4& 3&
RARG' 868& 187.4& 0.22&&&&&&&&&&&&&&&&&&&&&&&&&&NS& 4&
EXTL2& 686& 157.4& 0.23& 0.34& 5&
CD99& 3701& 905.9& 0.24& 0.37& 2&
NT5E& 6486& 1592.3& 0.25& 0.32& 6&
MAP2K6& 64& 17.1& 0.27&&&&&&&&&&&&&&&&&&&&&&&&&&&NS& 1&
AP3S1& 961& 258.1& 0.27& 0.49& 3&
PEG10' 951& 260.2& 0.27& 0.38& 3&

Ra>o&(Array)&

Ra>o&(Seq)&

Predic>ons&:&Votes&0:6&&
MiR:30e&target&predic>on&was&from&&
TargetScan&(3%&of&genes&predicted&posi>ve)&
Miranda&(15%)&&
mirTarget2&(3%)&
Pictar&(4%)&
Pita&(29%)&
RNAHybrid&(97%),,
&
&
&&



Predicted+novel+elements+



NeSI+and+high+RAM+computers+
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