
 

 

The  EGFR gene is  invo lved  wi th  s igna l ing  tha t  u l t imate ly  a f fec ts  
tumor  p rogress ion  in  LADC.  Assoc ia ted  words  a re  shown in  the  

g raph ic .  
 

 



 

 

  

 
  

Radon is an important risk factor of lung cancer as well as Tobacco smoke, which puts 
people at the most risk. It's important to get a Radon detector. This is especially 

important for older people who are prone to cellular damage. 
 

 



LADC treatment includes immunotherapy, chemotherapy, surgery and specific inhibition of 
cancer driving genes, in some cases EGFR. In these cases, Tyrosine Kinase Inhibitors can be 
used to reduce cell proliferation and hopefully tumor growth. However, there are cases where 

TKI treatment doesn't result in effective inhibition of the EGFR signaling pathway. 
 
 

 
Ep i the l ia l  t rans i t ions  can  resu l t  in  p lu r ipo ten t  mesenchyma l  ce l l s  

tha t  can  t rans fo rm in to  va r ious  ce l l  t ypes ,  inc lud ing  cance rous  
phenotypes.  Unders tand ing  the  ro le  o f  th i s  p rocess  in  LADC is  

impor tan t  to  unders tand  the  reasons  beh ind  ty ros ine  k inase  
inh ib i t ion  and  EGFR s igna l ing  in  ce l l  p ro l i f e ra t ion  and  m ig ra t ion .  

 



 

The A-loop resides within the Tyrosine Kinase domain and undergoes a conformational 
change upon ligand binding, or possibly other stimuli to ultimately signal other 

molecules in the cell. 

 

 



TK independent mechanisms may be important to the genes outlined in red. EGFR may 
play a more diverse in signaling than people have previously thought. 

The EGFR gene is expressed in epithelial tissue throughout the body. There seems to 
be a difference between men and women which may be important to our understanding 

of cancer. 

 



 
 

The epithelial–mesenchymal transition is a process by which epithelial cells lose their 
cell polarity and cell-cell adhesion and gain migratory and invasive properties to become 
mesenchymal stem cells; these are multipotent stromal cells that can differentiate into a 

variety of cell types. 
 



 

 
  

 

Velvet is the sole dominant representative of the Egfr allelic series described to date. a 
point mutation within exon 21 (of 28 exons in the gene) 

 

 



 

 
 

  



Tyrosine kinase mutations have a known association with cancer, but the prevalence of 
EGFR signaling hasn't been fully characterized. The  following aims outline a method to 

understand cell proliferation and migration in the context of the EGFR gene. 

 
Ty ros ine  k inase  muta t ions  have  a  known assoc ia t ion  w i th  cance r ,  

bu t  the  p reva lence  o f  EGFR s igna l ing  hasn ' t  b een  fu l l y  
cha rac te r i zed .  The   fo l low ing  a ims ou t l ine  a  method  to  unde rs tand  
ce l l  p ro l i fe ra t ion  and  mig ra t ion  in  the  con tex t  o f  the  EGFR gene.  

 
 

Aim1 

 
 

The  goa l  o f  t he  f i rs t  a ims  i s  to  success fu l ly  muta te  the  ty ros ine  
k inase  domain  so  tha t  i t s  ca ta ly t i c  ac t iv i t y  i s  a l t e red .  Sequenc ing  o f  

muta ted  t i ssue  w i l l  d iscover  wheth er  the  des i red  resu l t  has  been 
ach ieved .  S tudy ing  ce l l  p ro l i fe ra t ion  and  m ig ra t ion  w i l l  demons t ra te  

the  func t ion  o f  EGFR is  ty ros ine - independent  pa thways.  
 



 
Ensemb le  and  C lus ta lOmega w i l l  be  used  to  a l ign  known homo logs  

o f  the  EGFR gene and  I  w i l l  i den t i f y  un ique  Am ino  ac ids  in  the  
Ty ros ine  k inase  doma in  tha t  m igh t  be  im por tan t  f o r  ce l l  p ro l i fe ra t ion  

and  ce l l  adhes ion  in  the  lung .  
 

 

 
CRISPR/Cas9 p lasm id  de l i ve ry  to  mouse eggs w i l l  muta te  the  

cor respond ing  DNA segmen ts  in  mouse eggs7 ,  fo l l owed  by  DNA 
sequenc ing  o f  w i ld t ype  and  t rans fec ted  m ice .  



 
 

To  measure  ce l l  the  ra te  o f  p ro l i fe ra t ion  and  m ig ra t ion  in  the  lu ng ,  I  
wou ld  use  a  ce l l  coun t ing  k i t  and  a  wound hea l ing  (scra tch )  assay ,  

respect i ve ly .  
 
 
 
 
 
 
 
 

Aim 2 



 
The  second a ims i s  meant  to  s tudy  t y ros ine -k inase  independent  
func t ion  when exposed to  va r ious  chem ica ls ,  inc lud ing  ty ros ine  

k inase  inh ib i to rs .  A l te r ing  EGFR's  func t ion  in  the  absence  o f  fu l l y  
func t ion  ty ros ine  k inase  do mains  w i l l  hope fu l ly  a f fec t  ce l l  
p rocrea t ion  and  mig ra t ion  in  a  way tha t  con t ras ts  a im 1 .  

 

 
Samp les  w i l l  be  sub jec t  t o  a  va r ie ty  o f  chemica ls  such  as  
hyd roxy lamine  tha t  c leave  cys te ine -  pa lm i toy la t ion  bonds  

 
 



 
Reve rse  chemi ca l  genomic  sc reen ing  w i l l  quan t i f y  exogenous l i gand  
to  EGFR be tween  w i ld type  and  t rans fec ted  m ice .  Mutan t  ep i the l ia l  
and  con t ro l  samp le  t i ssues  w i l l  be  sub jec ted  to  these  chemica ls .  

 
 

Once  aga in ,  cu l tu res  w i l l  be  measured  fo r  p ro l i fe ra t ion  and  ce l l  
m ig ra t ion  by  sc ra tch  assay  and  ce l l  coun t ing .   

 
 

 



 
 
 
 

 
 
 

The  las t  a im is  mean t  to  measu re  the  gene exp ress ion  o f  the  ce l l  
cu l tu res  deve loped in  the  p rev ious  pa r t s  o f  the  expe r iment .  S ince  

EGFR is  ma in ly  invo lved  in  t ransc r ip t ion  regu la t ion ,  measur ing  RNA 
exp ress ion  may  p rove  f ru i t fu l .  

 
 

 



Co l lec t  samp les  exposed  to  sma l l  mo lecu les  and  those  w i thou t .  
Compar ing  mutan t  t i ssue  gene  exp ress ion  w i th  w i ld  type  may  

imp l i ca te  o the r  doma ins  o f  EGFR in  s igna l ing  bes ides  i t s  ma in  
ca ta ly t i c  ac t iv i t y .  

 

 
I  w i l l  pe r fo rm a  m ic roar ray  on  w i ld t ype  and  t rans fec ted  m ice  mouse 

ce l l s  t rea ted  wi th  chemica ls  f rom the  sc reen .   

 

 



A ft er w a rds ,  Gen e  On to lo gy  an a ly s i s  u s ing  P AN TH ER  ca n  en r i ch  gen e  

e xp r es s i on  wi t h  GO  t er ms  re l a t i ng  to  ce l l  g ro wt h  p at te r ns  s uch  a s  ce l l  

p r o l i f e r a t ion ,  mig ra t i on  and  pr o t e in  p a lmi toy l a t ion  w hic h  a re  a l l  

i mpl i ca te d  in  e p i th e l i a l  t r ans f or m at ion s .  

 

 

 

What are future directions for LADC research? 

 

 
 

 

T h e re  a re  man y  w ay s  to  s t ud y  mu t at ion s  in  EGF R a s  o u t l in ed  i n  th e  

f l owc h a r t  be l lo w .  T hi s  ex pe r im en t  mo s t l y  f ocu sed  on  ce l l  v i ab i l i ty  and  

p r o t e in  func t ion ,  h ow ev er  c l in i c a l  s t ud i e s  a r e  n ece s s a ry  t o  und er s t and  

L ung  Aden oca rc ino m a.  I n  v i vo  Zeb ra f i sh  m ode l s  wi th  xe nog ra f t  h u man  

t i s s ue  ar e  an  e me rg ing  m et ho d ,  a l so  inc l ud ed  i n  th e  g ra p hic .  

 



 


