Bio 331 Assignment 
1.      A miRNA is overexpressed in a number of different cell types.  Some of the cell lines die. Why might that be so?  Three or four sentences at most. 
Answer: miRNAs are a group of RNA molecules that has diverse functions. Some of it may promote proliferation and cell division as well as cancer whereas some of it may be proapoptotic and antiproliferative, which prevents cancer. Some of the miRNA such as let7,  miR-15a and miR-16-1 are proapoptotic and antiproliferative and hence overexpression of the types of miRNA will lead to cell death.
2.      What role does Argonaute play in the cell? 1 or 2 sentences.
Answer: The Argonaute proteins are a group of proteins that is required during gene silencing by miRNA through formation of RISC (RNA-induced silencing complex). The argonaute proteins are guided to their target by small RNA molecules and silences the expression of mRNA by base complementation. 
3.      What are the top 10 predicted gene targets for miR-137? Show the data. 
Answer: Sequence of miR-137: >hsa-mir-137 MI0000454
GGUCCUCUGACUCUCUUCGGUGACGGGUAUUCUUGGGUGGAUAAUACGGAUUACGUUGUUAUUGCUUAAGAAUACGCGUAGUCGAGGAGAGUACCAGCGGCA
Target sites
[image: ]
4.      What is the binding site for miR137 on MAPK10? Show the data.
[image: ]
5.      How does the list of top 10 predicted gene targets for miR-137 compare to the human list? Use the broadly conserved form for the MiR-137 family (there are two choices for mice!). show the data. 
Answer: 
miR-137 mouse target genes
[image: ]
miR-137 Human target genes
[image: ]
6.      What is the DNA methylation pattern for the top predicted MiR-137 target in humans? Show it.
Answer:
[image: ]
7.      What is the role of cohesin in the cell?
Answer:
Cohesin is a multimeric protein that regulates the separation of sister chromatids in cell division. It holds the sister chromatids during the cell division cycle and releases the sister chromatids by dissolution of the proteins during anaphase both in meiosis and mitosis. 
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[Sort table by aggregate Pcr]
Human | miR-137/137ab
100 transcripts with sites, with a total of 88 conserved sites and 85 poorly conserved sites.
Top [100_+/] predicted targets, irrespective of site conservation, ranked by total context score  [View predicted targets with only conserved sites]
The table shows at most one transcript per gene, selected for having the highest aggregate Pcr (or the one with the longest 3' UTR, in case of a tie) [Show all transcripts]
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MED11  NM_001001683 mediator complex subunit 11 2 2 0 0 hsemR137-081 <01 sin UTR
PDLIM3  NM_001114107 PDZ and LIM domain 3 2 2 0 0 1 0 0 1 heamRi37-066 089  2007,2009 SitesinUTR
APPL2  NM_018171 2::.';'5.?:;";‘““ EhcsphoniosteiniemetioniELopainEndiatcnaipnar BET TR (N0 NN IO 1NN (NI MG G Ris=¥az%i57] Fnlc gl 0tz 2009 Sites in UTR
MITE NM_000248  microphthalmia-associated transcription factor 32 0 1 10 10 096 2007,2009 SitesinUTR
TMLHE  NM_0181%6  trimethylysine hydroxylase, epsilon 0o 0 0 0 3 3 0 o0 <04 sin UTR
CEP126  NM_152446  centrosomal protein 128kDa 101 0 0 2011 037 200 Sites in UTR
RAVER2 NM_016211  ribonucleoprotein, PTB-binding 2 2 2 0 0 0 0 0 o0 096 2007,2009 SitesinUTR
DR1 NM_001938  down-regulator of transcription 1, TBP-binding (negative cofactor 2) 11 0 0 10 0 1 086 2007,2009 SitesinUTR
SWT1  NM_001105518 SWT1 RNA endoribonuciease homolog (S. cerevisias) 1.1 0 0 1 0 0 1 heamRi37-053 08 2009 ites in UTR
ABHD5  NM_016006  abhydrolase domain containing 5 2 2 0 0 1 0 1 0 hsamR137053 054 sin UTR
RAPGEF5 NM_012294  Rap guanine nuceotide exchange factor (GEF) 5 2 1 1 0 0 0 0 0 hsamR137-051 >099  2007,2009 SitesinUTR
MAPK10  NM_002753  mitogen-acivated protein kinase 10 4 2 2 0 0 0 0 0 hsamR437 051 099 sin UTR
GBP3  NM_016284  guanylate binding protein 3 1.1 0 0 1 1 0 0 hsamRi37-051 <01 sin UTR
Bioniormatcs and Research Computng TorgetSoan Refease 6.2 iniehead Instite for romedioal Research

© 2006-2012 Whitehead Intiute for Biomedical Research Questions: wibr-bioinformatics@wi.mit.edu Compatibiity





image2.png
[ TargetscanHuman 62: pred | S MAPK10 mitogen-activated [ TargetScanHuman62p X |+ =

x
® @& | o A oo
ven
laca
coa
ez
(Con 1. GEUSAVUGUGUGCAUACY . . GAUGGURAGAA. . . .uCCCUCCCUGGAACAGA. . GA. UUGCCUCCaugUGAUUUCCUTa 2a..AGARAA. UGA. GCCUacC. . UAGACUA. - CUUUCAC
[C——
Conserved
context
region (top) and miRNA (bottom) score
Position 1606-1613 of MAPK10 3' UTR s - . .UGCAGUAGAUGUARGAGCRAURA. . .
T 8mer -0.247 -0.008 0031 0043 -0.001 0.069 011 64 1224 012
hsa-miR-137 3 GAUGCGCAUARGARUUCGUUAUD
Position 1649-1655 of MAPK10 3'UTR 5' .. .CUGCCARRUAGUUUUAGCRAUAU. . . T
T mé 0120 0.003 -0.074 0021 -0.002 0.046 013 7 1838 065
hsa-miR-137 3 GAUGCGCAUARGARUUCGUUAUU
Position 1813-1820 of MAPK10 3'UTR 5' .. .UACCAAGGUGAUCUCAGCRAURA. ..
T 8mer -0.247 0003 0040 -0.009 -0.001 0.069 015 76 2220 091
hsa-miR-137 3 GAUGCGCAUARGARUUCGUUAUD
Position 2058-2064 of MAPK10 3'UTR 5' .. .UUCUUUCUCUCUUCARGCRAUAG. . . T
T mé 0120 -0.007 -0.002 -0.037 -0.002 0.046 012 68 1703 057
hsa-miR-137 3 GAUGCGCAUARGARUUCGUUAUU
‘Context scare and features that conrbute f the context= score are evalualed as n Garcia et al, 2011,
‘Gonserved branch lengths and Pcr are evaluated as in Fiedman e a, 2005
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[Sort table by aggregate Pcr]
Mouse | -137/137ab
100 transcripts with sites, with a total of 85 conserved sites and 58 poorly conserved sites.
Top[100_-| predicted targets, irespective of site conservation, ranked by total context score [View predicted targets with only conserved sites]
The table shows at most one transcript per gene, selected for having the highest aggregate Pcr (or the one with the longest 3' UTR, in case of a tie). [Show all transcripts]
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TBX18  NM_001080508 T-box 18 0o 0 0 mmu-miRA37 067 <04 2007 Sites in UTR

TDRD7  NM_014290  tudor domain containing 7 1.1 0 0 1 0 1 0 mmuemR-137-065 055 2007,2009 Sites in UTR
NEUROD4 NM_021191  neurogenic differentiation 4 2 2 0 0 2 2 0 0 mmuemR137-062 083 2009 Sites in UTR
MAB21L1  NM_005584  mab-21-ike 1 (C. elegans) 00 0 0 211 0 <01 Sitesin UTR
PGM2  NM_018290  phosphoglucomutase 2 1.1 0 0 1 0 1 0 051 2009 Sitesin UTR
GAL3ST3 NM_033036  galactose-3-O-sulfotransferase 3 00 0 02 20 0 <01 Sitesin UTR
GPRI378  NM_003272 G protein-coupled receptor 1378 2 2 0 0o 0 0 0 0 098 2007,2009 Sites in UTR
RAPGEF5 NM_012294  Rap guanine nucleotide exchange factor (GEF) 5 2 11 0 [0 0 0 0 >099  2007,2009
AP1S3 NM_001039569 adaptor-related protein complex 1, sigma 3 subunit 1.1 0 0 1 1 0o o0 091 2009
RNF138  NM_001191324 ring finger protein 138 2 11 0 1010 080 2007, 2009
ASPH  NM_001164751 aspartate beta-hydroxylase 2 2 0 0o 0 0 0 0 098 2007,2009 Sites in UTR
TMEM188 NM_153261  transmembrane protein 188 101 0 0 10 10 086 2007,2009 Sites in UTR
RBMA41  NM_001171080 RNA binding motif protein 41 1.1 0 0 1 1 0o o0 090
DR1 NM_001938 _ down-regulator of transcription 1, TBP-binding (negative cofactor2) 1 1 0 0 0 0 0 0 mmumR-137-044 086 2007,2009_Sites in UTR
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Download CpG islands graph file | Download results in GFF feature format.
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