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SUPPLEMENTARY	  METHODS	  
	  
Screen	  transfection	  conditions	  
	  
Supplementary	  Table	  S1.	  Transfection	  conditions	  across	  a	  panel	  of	  cancer	  cell	  lines	  
	  

Cell	  Line	   Cancer	  
type	   Subtype	   Media	   Transfection	  

Reagent	  
Volume	  
(μl)	   Cells/well	  

MDA-‐MB-‐

231	  
Breast	  

Triple-‐

negative	  

RPMI/10%FCS,HEPES,	  

insulin	  
DF4	   0.05	   1100	  

MDA-‐MB-‐

468	  
Breast	  

Triple-‐

negative	  

RPMI/10%FCS,HEPES,	  

insulin	  
DF4	   0.05	   1200	  

SK-‐BR-‐3	   Breast	   HER2+	  
RPMI/10%FCS,HEPES,	  

insulin	  
DF4	   0.05	   1500	  

BT474	   Breast	   HER2+/ER+	  
RPMI/10%FCS,HEPES,	  

insulin	  
DF4	   0.03	   1500	  

SHEP	  
Neuroblast

oma	  
	   DMEM/10%FCS	   DF1	   0.05	   800	  

KELLY	  
Neuroblast

oma	  
MYCN	  amp	   RPMI/10%FCS	   DF1	   0.03	   1100	  

PC3	   Prostate	  
Castrate-‐

resistant	  

RPMI/10%FCS,HEPES,	  

insulin	  
DF1	   0.05	   900	  

DU145	   Prostate	  
Castrate-‐

resistant	  

RPMI/10%FCS,HEPES,	  

insulin	  
DF1	   0.03	   700	  

MCF10A	   Normal	   Epithelial	  

DMEM	  F12/5%	  Horse	  

serum,	  EGF,	  cholera	  

toxin,	  hydrocortisone,	  

insulin	  

DF3	   0.04	   500	  

IMR-‐90	   Normal	   Fibroblast	  

MEM/10%FCS,	  Na	  

Pyruvate,	  Non	  

Essential	  Amino	  Acids	  

DF1	   0.008	   200	  
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Database	  construction	  
	  
The	   application	  was	   built	   using	   the	   Groovy-‐based	  web	   application	   framework	   Grails	  

(http://grails.org),	  which	  runs	  on	  the	  Java	  platform.	  Groovy	  scripts	  were	  used	  to	  insert	  

all	   into	   a	   PostgreSQL	   relational	   database	   (http://www.postgresql.org/).	   Additional	  

functionality	   was	   provided	   using	   various	   JavaScript	   libraries	   including	   Biodalliance	  

(http://www.biodalliance.org/),	   CanvasXpress	   (http://canvasxpress.org/),	   D3	  

(http://d3js.org/)	  and	  Highcharts	  (http://www.highcharts.com/).	  

	  

Supplementary	  Table	  S2.	  Summary	  of	  public	  data	  implemented	  in	  the	  database	  

Data	   Version	   Publication	   Data	  Location	  

miRBase	   21	  
Kozomara	  &	  
Griffiths-‐Jones,	  
2014	  (1)	  

http://www.mirbase.org/ftp.shtml	  

Essential	  
genes	   n/a	   Koh	  et	  al,	  2011	  (2)	   http://dpsc.ccbr.utoronto.ca/cancer/download.html	  

Expression	  
data	  

n/a	   Klijn	  et	  al,	  2015	  (3)	   http://research-‐pub.gene.com/KlijnEtAl2014/	  

TargetScan	   June	  2012	   Lewis	  et	  al,	  2005	  
(4)	  

http://www.targetscan.org/	  

MiRTarBase	   Nov	  2013	   Hsu	  et	  al,	  2014	  (5)	   http://mirtarbase.mbc.nctu.edu.tw/	  

StarBase	   Sep	  2013	   Li	  et	  al,	  2014	  (6)	   http://starbase.sysu.edu.cn/	  

MiRDB	   April	  2013	   Wong	  and	  Wang,	  
2015	  (7)	   http://mirdb.org/miRDB/	  

Diana	  microT-‐
CDS	  

Jul	  2013	   Paraskevopoulou	  
et	  al,	  2013	  (8)	  

http://diana.imis.athena-‐
innovation.gr/DianaTools/index.php?r=microT_CDS/i
ndex	  

Cardiac	   n/a	   Eulalio	  et	  al,	  2012	  
(9)	   http://www.nature.com/articles/nature11739	  

GenCode	   21	   Harrow	  et	  al,	  
2012	  (10)	   http://www.gencodegenes.org/	  

KEGG	   Nov	  2014	   Kanehisa	  et	  al,	  
2014	  (11)	   http://www.genome.jp/kegg/	  
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Classification	  of	  microRNA	  in	  microRNA	  families	  

MiRNA	   family	   classification	   used	   in	   the	   database	   was	   imported	   from	   the	   miR	   base	  

(miFam.dat	  file),	  the	  central	  online	  repository	  of	  miRNA	  nomenclature,	  sequence	  data,	  

annotation,	   and	   target	   prediction.	   The	  miR	   family	   classification	   was	   done	   using	   the	  

single-‐linkage	  methods	   to	   cluster	   the	  precursor	   sequences	  based	  on	  BLAST	  hits,	   and	  

then	  adjusting	   (merging	  and/or	   splitting)	  manually	   the	   clustered	   families	  by	  multiple	  

sequence	  alignment.	  The	  aim	  is	  to	  group	  miRNA	  that	  have	  a	  common	  ancestor	  into	  the	  

same	  family.	  
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SUPPLEMENTARY	  FIGURE	  LEGENDS	  

Supplementary	  Figure	  S1.	  Viability	  assay	  dynamic	   range	  across	   the	  panel	  of	   cancer	  

cell	   lines.	  The	  technical	  performance	  of	  the	  screen	  was	  verified	  using	  robust	  positive	  

and	   negative	   controls	   in	   each	   cell	   line	   screened,	   and	   quantified	   using	   Z’	   score	   as	  

described	   in	  Materials	   and	  Methods.	   The	   graphs	   display	   viability	   values	   of	   different	  

controls	  normalised	  to	  NT	  wells,	  a	  negative	  control	  that	  shows	  no	  phenotype	  in	  any	  of	  

the	  cell	  lines.	  Negative	  controls	  also	  include	  mock,	  mimic	  nontargeting	  control	  (mimct),	  

and	   inhibitor	   nontargeting	   control	   (inhct)	   while	   positive	   controls	   include	   genes	   that	  

upon	   knock	   down	   induce	   variable	   levels	   of	   death	   in	   different	   cell	   lines	   (PLK1,	   TOX,	  

KIF11,	  COPB2).	  

Supplementary	  Figure	  S2.	  An	  overview	  of	  screen	  results	  in	  all	  cell	  lines	  screened.	  The	  

graphs	  display	  viability	  values	  normalised	  to	  the	  NT	  negative	  control	  for	  all	  mimics	  and	  

inhibitors	   used	   in	   the	   screen	   as	  well	   as	   the	   positive	   (PLK1,	   TOX,	   KIF11,	   COPB2)	   and	  

negative	  controls	  (mock,	  mimct,	  inhct)	  used	  for	  performance	  monitoring.	  The	  libraries’	  

performance	  is	  consistent	  among	  different	  cancer	  cell	  lines—mimics	  induce	  a	  range	  of	  

viability	  values	  while	  inhibitors	  exert	  less	  potent	  effects.	  

Supplementary	  Figure	  S3.	  Small	  RNA	  profiling	  in	  cancer	  cell	  lines	  and	  alternative	  miR	  

inhibitor	   analysis.	   (a)	  The	  graphs	  display	   small	  RNA	  sequencing	   results	   in	   the	  breast	  

cancer	  and	  neuroblastoma	  cell	  lines	  used	  in	  the	  screens.	  The	  analysis	  of	  the	  FastQ	  files	  

was	  performed	  using	  Oasis	  1.0	  sRNA	  detection	  tool	  (see	  Materials	  and	  Methods),	  and	  

raw	  count	  files	  of	  filtered	  miRNAs	  were	  converted	  to	  counts	  per	  million	  (CPM).	  (b)	  We	  

applied	   robust	   z-‐score	   statistics	   (see	   Materials	   and	   Methods)	   to	   reanalyse	   the	  

microRNA	   inhibitor	   data,	  which	   is	   able	   to	   capture	   smaller	   but	   statistically	   significant	  

effects.	  The	  cuttoff	  of	  -‐2.5	  corresponds	  to	  a	  minimum	  of	  20%	  lethal	  activity.	  	  

Supplementary	   Figure	   S4.	   A	   snapshot	   of	   the	   “Target	   Search”	   page	   in	   the	   database	  

listing	   ranked	   predicted	  microRNA	   targets	   and	   tools	   available	   for	   target	   enrichment	  

analyses.	  

Supplementary	   Figure	   S5.	   	   Database	   snapshots	   (“KEGG”	   button	   in	   the	   “Analysis”	  

section	  of	   the	  database)	  showing	  unsupervised	  hierarchical	  clustering	  of	   the	  disease-‐

specific	  microRNA	  family	  members	  and	  the	  significantly	  enriched	  KEGG	  pathways	  in	  (a)	  

breast,	   (b)	   prostate,	   and	   (c)	   neuroblastoma	   disease.	   Colour	   coding	   represents	   the	  
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number	   of	   different	   target	   prediction	   algorithms	   within	   the	   Moonlit	   database	  

predicting	   a	   particular	   target	   (mediating	   the	   enriched	   KEGG	   pathway)—red	  marking	  

the	   genes	   predicted	   by	   multiple	   algorithms	   and	   white	   marking	   the	   genes	   with	   no	  

predictions	  for	  a	  particular	  microRNA.	  	  

Supplementary	   Figure	   S6.	   Database	   snapshots	   (“KEGG”	   button	   in	   the	   “Analysis”	  

section	  of	   the	  database)	  showing	  unsupervised	  hierarchical	  clustering	  of	   the	  disease-‐

specific	   microRNA	   family	   members	   and	   the	   top	   100	   predicted	   targets	   commonly	  

shared	   between	   the	   disease-‐specific	   microRNA	   family	   members	   in	   (a)	   breast,	   (b)	  

prostate,	   and	   (c)	   neuroblastoma	   disease.	   Only	   gene	   targets	   that	   mapped	   to	   KEGG	  

pathways	   are	   present	   in	   the	   list.	   Colour	   coding	   represents	   the	   number	   of	   different	  

target	  prediction	  algorithms	  within	  the	  Moonlit	  database	  predicting	  a	  particular	  target.	  

Supplementary	  Figure	  S7.	  MicroRNAs	  targeting	  MYCN	  that	  validated	  their	  essential	  

function	   in	   neuroblastoma.	   (a)	   Unsupervised	   hierarchical	   clustering	   of	   microRNAs	  

previously	  shown	  to	  be	  essential	  in	  MYCN-‐amplified	  neuroblastoma	  KELLY	  cell	  line	  and	  

their	  predicted	  targets	  sorted	  according	  to	  the	  strength	  of	  predictions.	  The	  table	  was	  

exported	  from	  the	  “Heatmap”	  tab	   in	  the	  Moonlit	  database.	   (b)	  Visual	   representation	  

of	   the	   interconnectivity	   between	   these	   microRNAs	   and	   their	   top	   25	   targets.	   Blue	  

circles	  represent	  individual	  miRs	  and	  green	  circles	  their	  targets.	  Size	  of	  the	  arrowheads	  

and	  thickness	  of	  the	  connecting	  lines	  are	  proportional	  to	  the	  strength	  of	  prediction	  for	  

the	  particular	  miR-‐target	  pair.	  The	  network	  was	  exported	   from	  the	  “Network”	   tab	   in	  

the	  database.	  

Supplementary	   Figure	   S8.	  Novel	   let-‐7	   family	   targets	   important	   for	   neuroblastoma	  

survival.	   (a)	  A	  snapshot	  of	   the	  KEGG	  enrichment	  tool	  page	   in	   the	  database.	  The	   first	  

100	  most	  commonly	  shared	  targets	  between	  the	  MYCN-‐targeting	  microRNAs	  identified	  

in	  our	  screen	  were	  investigated	  for	  the	  enrichment	  of	  KEGG	  pathways.	  “MicroRNAs	  in	  

Cancer”	  and	  “Signalling	  pathways	  regulating	  pluripotency	  of	  stem	  cells”	  were	  the	  only	  

significantly	  enriched	  pathways	  found.	  (b)	  Unsupervised	  hierarchical	  clustering	  of	  the	  

predicted	  targets	  based	  on	  the	  target	  expression	   levels	   in	  a	  panel	  of	  analysed	  cancer	  

cell	   lines	   (normalised	   viability	   cut-‐off	   <=0.3).	   The	   graph	   reveals	   a	   number	   of	   targets	  

with	  high	  expression	  in	  KELLYs	  but	   lower	  expression	  in	  other	  cancer	  cell	   lines.	  Colour	  

coding	   represents	   the	   levels	   of	   gene	   expression—red	   showing	   high	   expression	   level	  
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and	   white	   showing	   low	   expression	   level.	   The	   graph	   was	   exported	   from	   the	  

“Expression”	  tab	  in	  the	  database.	  

Supplementary	   Figure	   S9.	   Novel	   factors	   regulating	   neuroblastoma	   survival.	   (a)	  

Unsupervised	   hierarchical	   clustering	   of	   the	   top	   most	   commonly	   shared	   predicted	  

targets	   of	   the	   14	  miR-‐515	   family	  microRNAs	   essential	   in	   KELLY	   cell	   line	   (normalised	  

viability	   cut-‐off	   <=0.5)	   according	   to	   their	   expression	   levels	   in	   all	   analysed	   cancer	   cell	  

lines.	   Colour	   coding	   represents	   the	   levels	   of	   gene	   expression—red	   showing	   high	  

expression	   level	   and	   white	   showing	   low	   expression	   level.	   The	   rectangle	   marks	   the	  

genes	   with	   higher	   expression	   in	   KELLY	   cells.	   The	   graph	   was	   exported	   from	   the	  

“Expression”	   tab	   in	   the	   Moonlit	   database.	   (b)	   Gene	   expression	   of	   ISL1	   in	   different	  

primary	   cancer	   cohorts	   including	   multiple	   neuroblastoma	   cohorts.	   The	   graph	   was	  

generated	   using	   R2	   Genomic	   Analysis	   and	   Visulations	   Platform12,	   and	  MegaSampler	  

analysis	  tool.	  (c)	  KELLY	  cells	  were	  transfected	  with	  an	  siRNA	  against	  ISL1	  or	  NT,	  and	  the	  

images	  were	  taken	  using	  IncuCyte	  ZOOM	  as	  described	  in	  Materials	  and	  Methods.	  
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