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Abstract : Lung a de noca rci noma  (LUAD), the  mos t common hi s tol ogi ca l  s ubtype  of non-s ma l l  ce l l  l ung ca nce r (NSCLC), cons  tute s  a  ma jor

gl oba l  he a l th conce rn owi ng to i ts  hi gh morta l i ty, pronounce d mol e cul a r he te roge ne i ty, a nd fre que nt re s i s ta nce  to the ra py.
De s pi te  cons i de ra bl e  progre s s  i n ta rge te d a nd i mmune -ba s e d tre a tme nts , cl i ni ca l  outcome s  re ma i n s ubop ma l  due  to
the ra pe u c fa i l ure  a nd di s e a s e  re l a ps e . Compoundi ng thi s  cha l l e nge  i s  the  l i mi te d e ffica cy of curre nt s cre e ni ng moda l i  e s ,
re s ul  ng i n l a te -s ta ge  di a gnos e s  a nd poor prognos e s . He nce , the  i de n fica  on of robus t e a rl y di a gnos  c bi oma rke rs  i s  a  cri  ca l
re s e a rch pri ori ty. To a ddre s s  thi s , we  pe rforme d a  compre he ns i ve  me ta -a na l ys i s  of publ i cl y a va i l a bl e  LUAD tra ns cri ptomi c
da ta s e ts  to uncove r ke y mol e cul a r dri ve rs  i mpl i ca te d i n tumori ge ne s i s . Bi oi nforma  cs  a na l ys e s  i de n fie d SOX2 a s  a  pote n a l
e a rl y bi oma rke r, a c ng wi th EZH2 a s  a  coope ra  ng oncoge ni c pa rtne r. Func ona l  a s s a ys  confirme d tha t s i l e nci ng of SOX2 or EZH2
s i gni fica ntl y i mpa i rs  tumori ge ni c prope r e s , a s  de mons tra te d by re duce d ce l l ul a r prol i fe ra  on, mi gra  on, a nd i nva s i ve ne s s ,
hi ghl i gh ng the i r e s s e n a l  rol e s  i n LUAD progre s s i on. Addi  ona l l y, we  e mpl oye d s tructure -ba s e d vi rtua l  s cre e ni ng to i de n fy
phytocompounds  wi th pote n a l  e pi ge ne  c modul a tory e ffe cts . Curcumi n wa s  i de n fie d a s  a  non-nucl e os i de  i nhi bi tor of DNA
me thyl tra ns fe ra s e  1 (DNMT1), a nd whe n us e d i n combi na  on wi th the  nucl e os i de  DNMT1 i nhi bi tor 5-AZA-2&pri me -de oxycy di ne
(5-AZA-CdR), i t e ffe c ve l y downre gul a te d SOX2 e xpre s s i on vi a  modul a  on of DNA me thyl a  on. The s e  findi ngs  re ve a l  a  cri  ca l
re gul a tory l i nk be twe e n DNMT1 a nd SOX2 i n LUAD pa thoge ne s i s , s ugge s  ng tha t e pi ge ne  c re progra mmi ng s tra te gi e s  coul d offe r
the ra pe u c be ne fit. Gi ve n the  cri  ca l  i nvol ve me nt of a be rra nt s i gna l i ng pa thwa ys  i n ca nce r, we  furthe r e xpl ore d the  re gul a tory
i nte rpl a y be twe e n SOX2 a nd the  He dge hog (HH) s i gna l i ng ca s ca de . Our da ta  de mons tra te  co-ove re xpre s s i on of SOX2, GLI1 (a  ke y
e ffe ctor of HH s i gna l i ng), a nd othe r pl uri pote ncy-a s s oci a te d fa ctors  i n LUAD ce l l s , e s ta bl i s hi ng the  func ona l  re l e va nce  of the
HH&nda s hSOX2 a xi s  i n promo ng tumor a ggre s s i ve ne s s . Inte re s  ngl y, s i mi l a r co-a c va  on of HH s i gna l i ng a nd SOX2 wa s
obs e rve d i n a ndroge n-i nde pe nde nt pros ta te  ca nce r, i ndi ca  ng a  broa de r oncoge ni c rol e  for thi s  a xi s  a cros s  mul  pl e  tumor type s .
Col l e c ve l y, thi s  s tudy de l i ne a te s  a  mul  fa ce te d oncoge ni c ne twork i nvol vi ng tra ns cri p ona l  (SOX2), e pi ge ne  c
(DNMT1/HDAC1/EZH2), a nd s i gna l i ng (HH/GLI1) compone nts  tha t conve rge  to dri ve  LUAD progre s s i on. The s e  findi ngs  unde rs core
the  i mporta nce  of i nte gra  ve  a pproa che s  to unra ve l  the  e pi ge ne  c a nd s i gna l i ng a rchi te cture  gove rni ng tumor bi ol ogy, whi ch ma y
fa ci l i ta te  the  de ve l opme nt of nove l  di a gnos ti c a nd the ra pe uti c s tra te gi e s  for a dva nce d, the ra py-re s i s ta nt ma l i gna nci e s .
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