
University of Maryland Baltimore Graduate School

Announcement of Doctoral Dissertation Defense*
Candiclatc: Panornwat Amornohirnoltham

t)ate. l ' inre. and place: Augusr 23.2001 ^Qtzrt ' /. r/4'taL - l:oo Fn 
- 4: oo 2tn

Dissertation 
'f 

i t le: rnTOR. a therapeutic target in head and neck squamous cell carcinoma

I) isscr tat ion Abstrac l*  + :

Scluamous cc l lcarc inorna of ' thc head and neck ( t lNS( l ( i )  is  the 6 ' l 'most  cornmon cancer in  the developed
r,vorld. aliecting ncarly 44,000 patients and resulting in - l 1.000 deaths each year in the tJS alone. Despite significant
advance in corrvcntional therapies. the survival rate of I ' INSCC patients had merely improved overthe pastthree
decades. reflecting the urgent nced lbr the development of novel and more effective treatment strategies. A better
runderslanding of t lrc rnechanisrn involved in tumorigcnesis has aflbrded the opportunity to init iate new molecular
targcting stratcgies fbr canccr treatlxent. In this regard. we observed that persistent activation of the Akt pathwav is a
l iccpcnt  cvcnt  in  I INS( ' (1.  Akt  prorr rotcs cc l l  pro l i {crat ion by coordinat ing nr i to_qenic s ignal ing wi th energy and
rrut r icr r l -scnsint  pathways contro l l ing prote in synthcsis  though thc rnarnrnal ian targct  o1-raparnycin ( rn ' l 'OR). ' l -hese
l lnc l inss pronrptcd us to invest igate the consecluences of  in ter l 'er ing wi th rn ' IOR fLrnct ion in  I INS( lC.  Wc fbund that
rapaurycin rapidly reduced the clcvated lcvels of phospho-56. adownstreatn m-l'OR effector. in t{NSCC cells ir
l i lrr., and displayed a potcnt anti-turnoral cl ' f 'ect in IINSCC xenografts in vivo.l lowever. rapanrycin did not afl 'ect
t lNS( l ( ' ce l l sg row th  i nv i t r o . ra i s i ng theposs ib i l i t y t ha t .as fb ro the rcance rs . rapamyc inmayno t ta rge tcance rce l l s
dircctly but rnay instcad act based on its anti-arrgiogenic properties.'fo address this issue, we have uti l ized a retro-
inhib i t ior r  approach consist ing in  the expression of  a raparnycin-res is tant  mTOR mutant  in  t " lNSCC cel ls ,  whi le
rcta i r r ing wi ld- typc m' l 'OR in host-der ived st rc lmal  ce l ls ,  which hence rernained raparnycin-sensi t ive. ' l 'h is  reverse-
pharrrracokrey stfategy rcvcaled tltat IINSCC cells are the primary target of HNSCC in vivo, and enabled monitoring
thc d i lcct  co l rscc l t lcnccs of  inh ib i t in_e r l  IOR wi th in thc cornplex tunror  microenvi ronment .  We also used thc wcl l -
cstabl ishccl  two-step c l rern ical  carc inoserres is  r r . rousc rnodcl  to  explore the e l lcct iveness of  rapamycin in  t INSCC
usins an arr i r r ta l  rnodcl  rc l lect ing be ' t ter  the cor- r rp lcx i ty  o1 ' the c l in ica l  set t i r lg .  I {apamycin adr .n in is t rat ion caused a
drarnat ic  decrcase in the turnor  br" r rden.  and pro longed the surv iva l  of  tumor-bear ing mice.  Col lect ive ly .  these
l indings c lc f lnc thc Akt- rn l 'OR pathwal ,as a thcrapcut ic  target  for  HNSCC, thus ra is ing the possib i l i ty  of  explor ing
thc c l i r r ica l  act iv i ty  of - raparrrvc in in  I INS( lC pal icnts.
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