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ABSTRACT 
Inflammatory  breast  cancer  (IBC)  is  one  of  the  most  lethal  primary  breast  cancer  subtypes  that  accounts  for  approximately  2-4%  of  all  breast  cancer  (BC)  cases.  Moreover,  IBC  patients  display  an  increased  patient  mortality  rate  of  43%  in  five  years.  The  lethality  of  IBC 
originates  from  its  nature  of  invading  the  vascular  and  lymphatic  systems,  and  from  the  absence  of  a  typical  tumor  mass,  which  results  in  delayed  diagnosis  and  treatment.  Additional  challenges  in  this  disease  include  its  accurate  and  early  diagnosis,  as  well  as  the 
development  of  effective  targeted  therapies.  Our  former  studies  identified  Metadherin  (MTDH)  overexpression,  a  cell  adhesion  molecule,  in  IBC  cells,  and  patient  tissues.  This  oncoprotein  has  been  found  to  play  a  role  in  signaling  pathways  that  are  related  to  cell  survival, 
proliferation,  migration,  and  invasion  in  other  cancer  types.  However,  its  mechanism  of  action  and  role  in  IBC  progression  remains  unknown.  Thus,  the  aim  of  this  study  is  to  assess  the  functional  role  of  MTDH  in  IBC  progression.  To  assess  MTDH  function,  IBC  cell  lines, 
SUM-149  and  SUM-190  were  edited  with  CRISPR/Cas9  vectors  for  in  vitro  characterization  studies.  First,  we  assessed  the  expression  of  MTDH  by  quantitative  PCR  and  immunoblotting  where  we  confirmed  reduced  MTDH  levels  in  the  edited  IBC  cells.  To  assess  cell  viability, 
a  colony  formation  assay  was  performed  in  SUM-149  and  SUM-190  MTDH  CRISPR  cells  in  which  there  was  a  reduction  in  the  number  of  colonies  when  MTDH  was  edited.  To  assess  proliferation,  presto  blue  proliferation  assay  was  conducted  for  SUM-149  cells  for  a 
progressive  period  of  24,  48  and  72  hours  in  which  there  was  a  significant  decrease  in  the  MTDH  CRISPR  cells.  Wound-healing  experiments  also  demonstrated  a  significant  decrease  in  migration  for  the  SUM-149  MTDH  CRISPR  cells  compared  to  non-edited  SUM-149  IBC 
cells.  Our  results  demonstrated  that  upon  MTDH  editing  there  is  a  reduction  in  IBC  cell  viability,  migration,  and  proliferation.  Thus,  we  can  conclude  from  our  preliminary  results  that  MTDH  serves  as  a  potential  target  for  IBC  progression.  

BACKGROUND 
                      Inflammatory  breast  cancer  (IBC)  is  one  of  the  most  lethal  primary  breast  cancer 
subtypes  that  accounts  for  approximately  2-4%  of  all  breast  cancer  (BC)  cases.  IBC  patients 
display  an  increased  patient  mortality  rate  of  43%  in  five  years.  The  lethality  of  IBC  originates 
from  its  nature  of  invading  the  vascular  and  lymphatic  systems,  and  from  the  absence  of  a 
typical  tumor  mass,  which  results  in  delayed  diagnosis  and  treatment.  Additional  challenges 
in  this  disease  include  its  accurate  and  early  diagnosis,  as  well  as  the  development  of 
effective  targeted  therapies.  Our  former  studies  identified  Metadherin  (MTDH) 
overexpression,  a  cell  adhesion  molecule,  in  IBC  cells,  and  patient  tissues.  MTDH  is  a 
transmembrane  protein  with  a  known  role  in  breast  cancer  metastasis  to  the  lung.  This 
oncoprotein  has  been  found  to  play  a  role  primarily  in  four  signaling  pathways  that  are 
related  to  cell  survival,  proliferation,  migration,  and  invasion  in  other  cancer  types.  However, 
its  mechanism  of  action  and  role  in  IBC  progression  remains  unknown.  Thus,  the  aim  of  this 
study  is  to  assess  the  functional  role  of  MTDH  in  IBC  progression.  

HYPOTHESIS 
MTDH plays an important role in IBC progression by regulating cellular and 

molecular responses of IBC cell line models.  

METHODS 

RESULTS 
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RESULTS 

CONCLUSIONS 
        Our  preliminary  results  demonstrated  that  upon  MTDH 
editing  with  CRISPR  vectors  there  is  a  reduction  in  gene  and 
protein  expression  in  SUM-149  and  SUM-190  IBC  cells.  After 
validating  our  cell  models,  we  were  able  to  demonstrate  that 
there  is  a  significant  reduction  in  IBC  cell  proliferation, 
viability,  and  migration.  We  showed  there  was  a  significant 
reduction  in  proliferation,  colony  formation,  and  migration  in 
SUM-149  IBC  cells  after  MTDH  editing.  Also,  we 
demonstrated  that  there  is  a  significant  reduction  in  the 
formation  of  colonies  for  SUM-190  IBC  cells.  These  results 
further  suggest  that  MTDH  plays  a  potential  role  in  IBC 
progression.  Futures  studies  will  assess  the  role  of  MTDH  in 
specific  molecular  pathways,  cell  invasion,  and  metastasis.  

ACKNOWLEDGEMENTS 
This  work  was  supported  by  NIH  NIGMS  #GM111171  (MMM),  PRST-SGRP 
2017-00143  (MMM  and  GOS),  NIMHD  #MD007583  (MMM),  GM103475  (UPR 
MMM),  Title-V-PPOHA  #P031M105050,  Title-V-Cooperative  #P031S130068 
from  the  U.S.  Dept.  of  Education,  Boost  Grant  from  Puerto  Rico  Science  and 
Research  Trust  (GOS)  and  Institutional  Development  Award  (IDeA)  from  the 
National  Institute  of  General  Medical  Sciences  of  the  National  Institutes  of 
Health  #P20GM103475  (GOS).The  content  is  solely  the  responsibility  of  the 
authors  and  does  not  necessarily  represent  the  official  views  of  the  National 
Institutes  of  Health. 


