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In t r od u ct ion  ( I)In t r od u ct ion  ( I)
P MLP ML--RARα an d  Acu t e P r om y elocy t ic  Leu k em iaRARα an d  Acu t e P r om yelocy t ic  Leu k em ia ( AP L)( AP L)

Qu a lit a t iv e P CR p lay  a  Qu a li t a t iv e PCR p lay a  fu n d am en t a l  r olefu n d am en t a l r o le , , b ot h  b ot h  a t  a t  d iagn osisd iagn osis a n d  an d  d u r in g d u r in g 
fol lowfol low --u pu p , , in  t h e in  t h e id en t if ica t ionid en t if ica t ion of  P MLof  PML--RARα RA Rα r ea r r an gem en tr ea r r a n gem en t , t h e , t h e 
m o lecola rm oleco la r m ar k e r  of  A cu t e Pr om y elocy t ic Leu k em ia  ( AP L or  A MLm ar k er  of  Acu t e P r om y elocy t ic Leu k em ia  ( AP L or  A ML--M3) . M3) . 
How ev erHow ev er , P CR , P CR r esu l t  va lu er esu l t  v a lu e ,  , t h ou ght h ou gh of  of gr ea t  im p or t an cegr ea t  im p or t an ce , , m ay b em ay b e lim it edlim it ed in  in  
ca se of  ca se of p er sist en tp er sist en t p osi t iv it yp o sit iv i t y , , b ecau se b ecau se of  t h e of  t h e im p ossib i li t yim p ossib i lit y t ot o associa t e a ssocia t e t h is t h is 
r esu l tr esu lt t o  t o  a  a  n u m er ica l in d exn u m er ica l  in d ex , , y ield in g in for m a t iony ield in g in for m a t ion ab ou t  a b ou t  t h e t h e ef fect ive effect ive 
am ou n ta m ou n t of  m in im a l of  m in im a l r esid u a l d isea ser esid u a l  d isea se ( MMR) . ( MMR) . For  t h isFor  t h is r ea so nr easo n , , r ea lr ea l --t im et im e PCR P CR 
m et h od sm et h od s a im in g a im in g a t  P MLa t  PML--RARα RA Rα q u a n t i fica t ionq u an t if ica t ion h av eh av e b eenb een p r op osedp r op osed . . Ev enEv en
t h ou gh   t h ou gh   A TRA ATRA  t h er ap yt h er ap y r ev ea led  an  ef fect iv e ap p r och  r evea led  an  ef fect iv e ap p r och  in  A PL t r ea t m en t , in  AP L t r ea t m en t , 
in d u cin g cl in ica l in d u cin g clin ica l  an d  an d  m olecu la rm olecu la r r em issionr em ission t h r ou gh  t h r ou gh  leu k em icleu k em ic cel lscel ls
d if fer en t ia t iond iffer en t ia t ion , , anan A TRA  ATRA  r esist a n cer esist an ce , , lead in g t o r elap selead in g t o r elap se , , m aym ay d ev elopd ev elop in  in  
som e so m e p a t ien t sp a t ien t s . . Differ en t  m ech an ism sDiffer en t  m ech an ism s cau sin gcau sin g A TRAATRA --r esist an tr esist an t p h en ot y p ep h en ot y p e
h av eh av e b eenb een p r op osedp r op osed . . Resea r chResea r ch con d u ct edcon d u ct ed in  in  m u r in em u r in e m od e lsm od els su ggestsu ggest t h a tt h a t
PMLP ML--RA Ra  RA Ra  fu sionfu sion p r ot einp r ot ein exp r e ssionexp r ession a lon e a lon e isis n otn o t su fficien tsu ff icien t t ot o in d u ce A PL in d u ce AP L 
an d  a n d  t h a t  ad d i t ion a l m u t a t io n s t h a t  ad d i t ion a l  m u t a t ion s a r e  a r e  r eq u est ed  forr eq u es t ed  for leu k em ia   leu k em ia   d ev elop m en td ev elop m en t ..

In t r od u ct ion  ( I)In t r od u ct ion  ( I)
P MLP ML--RARα an d  Acu t e P r om y elocy t ic  Leu k em iaRARα an d  Acu t e P r om yelocy t ic  Leu k em ia ( AP L)( AP L)

In t r od u ct ion  ( II)In t r od u ct ion  ( II)
FLT3FLT3

Th e Th e ob se r v a t io nob ser v a t ion , in  A cu t e, in  Acu t e My eloidMy eloid Leu k em ia  Leu k em ia  p a t ien t sp a t ien t s , of , of  m u t a t ion s m u t a t ion s 
a ffect in ga ffect in g t h et h e seq u en ce seq u en ce of  FLT3 gen e, a  cla ss II I of FLT3 gen e, a  cla ss III  k in asic r ecep t or  in v olv ed  k in asic r ecep t or  in v olv ed  in  in  
t h e t h e h em op oiesish em op oiesis , , h a s su ggest ed  t h a th as su ggest ed  t h a t t h is p r o t ein  m ay  t h is p r o t ein  m ay  p lay  a  p lay  a  r o le r ole in  A MLin  AML
p a t h ogen esisp a t h ogen esis . . Su chSu ch a l t er a t ion sa lt er a t ion s a r e a r e of t en  p r esen t s a soft en  p r esen t s a s in t er nin t er n a l  a l t an d emt a n d em
d u p licad u p lica tt ionion ss ( ITD)  ( ITD)  in  t h e in  t h e k in ase d om a ink in ase d om a in an d  a r e an d  a r e f r eq u en t ly  f r eq u en t ly  ( 30( 30 --39%)39%)
ob ser vedob ser v ed in  AP L in  A P L p a t ien t sp a t ien t s , , p a r t icu la r ly  p a r t icu la r ly  in  t h e in  t h e va r ian t  for m  v a r ia n t  for m  of of  d isea se d isea se ( 65( 65 --
80%)80%) Resea r chResea r ch in  in  m u r in em u r in e m od e lsm od els d em on s t r a t ed  t h a t  d em on s t r a t ed  t h a t  t h e t h e con t em p or a r ycon t em p or a r y
p r esen ce p r esen ce of  PMLof  P ML--RA Rα RARα fu sion  fu sion  gen e an d  of  ITD gen e a n d  of ITD m u t a t ion sm u t a t ion s in d u ces  in d u ces  t h e t h e 
r a p id  on setr ap id  on set of  AP L, of  A PL, w it hw it h com p let e com p let e p en e t r a n cep en et r an ce ; t h e ; t h e t w ot w o a lt er a t io n sa lt er a t ion s m ay  m ay  
accor d in gly exer ta ccor d in gly  exer t a  coop e r a t iv e act ion  in  t h e a  coop er a t iv e act ion  in  t h e d isea sed isea se d ev elop m en td ev elop m en t p r ocessp r ocess ..
ATRA an dA TRA a n d ch em ot h er ap y  r esist a n t  p a t ien t s ch em ot h er ap y  r esist an t  p a t ien t s m or e m or e f r eq u en t ly exh ib itfr eq u en t ly  exh ib it ITD ITD 
m u t a t ion sm u t a t ion s ..

In t r od u ct ion  ( III)In t r od u ct ion  ( III)
h TERT an d  t elom er aseh TERT an d  t elom er ase

Telom er ase Telom er ase is is a  a  r ib on u cleop r ot eic com p lexr ib on u cleop r ot eic com p lex , , p r ov id in g t o b a lan cep r ov id in g t o b a lan ce t h et h e
r ep l ica t iv e lo ssr ep l ica t iv e loss ofof t elom er ic seq u en ce w it h  t elom er ic seq u en ce w it h  t elom er es t elom er es elon ga t ionelo n ga t ion a n d  a n d  
con sist in gcon sist in g of of  t w o m a in  com p on en tt w o m a in  co m p o n en t : h TERT, t h e : h TERT, t h e ca t a ly t ic su b u n it  w it h  ca t a ly t ic su b u n it  w it h  
r ev er ser ev er se --t r a n scr ip t a se t r a n scr ip t a se act iv i t yact iv it y , an d  , an d  h TERCh TERC, t h e RNA , t h e RN A t em p la t e t em p la t e on e. HTERT on e. HTERT 
gen egen e exp r ession  cor r ela t esexp r ession  co r r ela t es w it hw it h t elom er a se t elo m er ase act iv it yact iv it y , , sp ecif ica l lysp ecif ica l ly
a ssocia t eda ssocia t ed w it hw it h can cer  can cer  an d  a n d  im m o r t a lim m or t a l cel lscells an d  an d  in cr ea sedin cr ea sed in  in  m an y  m an y 
h em a t ologica l  n eop la s t ic h em a t ologica l  n eop la st ic d isea sed isea se , , a sa s AML. A ML. I t  h a s b eenIt  h a s b een u n d er st ood  t h a t  u n d er st ood  t h a t  
ca n cer  cel ls u t il izecan cer  cells u t il ize t elom er ase act iont elom er ase a ct io n m ech a n ism  t om ech an ism  t o ga in  ga in  im m o r t a lit yim m or t a l it y , , b u tb u t
t elom er ase t elom er ase r o ler ole in  in  d isea sed isea se p a t h ogen esisp a t h ogen esis an d  an d  p r ogr essio n  is st i ll  u n d ef in edp r ogr e ssio n  is st i ll u n d ef in ed ..
Recen t  f in d in gsRecen t  fin d in gs in d ica t e in d ica t e t h a tt h a t t h is t h is r ib on u cleop r ot ein  r ib on u cleop r ot ein  con fer scon fer s ad d i t ion a l  ad d it ion a l 
t u m or igen ic fu n ct ion s in d ep en d en t  t u m or igen ic fu n ct ion s in d ep en d en t  of  of  i t si t s ab i li t y  t oa b il it y  t o m a n t a inm an t a in t elo m er es an d  t e lom er es a n d  
isis a lsoa lso r e sp on sib ler esp o n sib le forfor cel lu la rcellu la r r esist a n ce t o an t in eop la st icr esis t a n ce t o a n t in eop la st ic d r u g d r u g 
t r ea t m en t st r ea t m en t s . A  t elom er a se . A  t elo m er ase in v olv em en t  h a s b een  ob ser v edin v olv em en t  h a s b een  ob ser v ed in  in  r et in oid sr et in oid s
act ion  in  AP L a ct ion  in  AP L cellscel ls , in  , in  w h ich  w h ich  ATRA ATRA m ed ia t ed  ap op t osis in d u ct io n  m ed ia t ed  ap op t osis in d u ct ion  
ach iev m en t  occu r sa ch iev m en t  occu r s t h r ou gh  a  t elom er ase t h r ou gh  a  t elom er ase r ep r ess ion  m ech an ism  r ep r ession  m ech a n ism  
in d ep en d en t  in d ep en d en t  of t h e of  t h e m a t u r a t ion  p r ocessm a t u r a t ion  p r ocess ..

A im  of t h e st u d yAim  of t h e st u d y

In  t h e p r esen t  s t u d y  w e p er for m ed  r ea lIn  t h e p r esen t  st u d y  w e p er for m ed  r eal --t im e P CR t o  t im e P CR t o  
a n aly se m RNA exp r essio n  v ar ia t ion s of  t h r ee a n a lyse m RNA exp r ession  va r ia t ion s of  t h r ee 

d iffer en t  gen es ( P MLd iffer en t  gen es ( P ML--RARaR ARa , FLT3 an d  h TERT)  in  , FLT3 a n d  h TERT)  in  
con secu t iv e sa m p les of  5  AP L ( Acu t e P r om y elocy t ic con secu t ive sa m p les  of  5  AP L ( Acu t e P r om y elocy t ic  

Leu k em ia)  p at ien t s , 4  of  t h em  w it h  m u lt ip le Leu k em ia )  p a t ien t s , 4  of  t h em  w it h  m u lt ip le  
r elap ses a n d  1  in  c lin ica l  a n d  m olecu la r  r em ission . r e la p ses an d  1  in  cl in ica l a n d  m olecu lar  r em ission . 
Th e s t u d y  focu ses on  t h e a p p l ica t ion  ofTh e st u d y  focu ses on  t h e a p p licat ion  of r ea lr ea l --t im e t im e 

P CR t o  eva lu a t e a l t er n at ive gen es, o t h er  t h an  P MLP CR t o ev a lu a t e a l t er n a t iv e gen es, o t h er  t h a n  P ML--
RARaRARa , a s  a d d it ion a l p r ogn ost ic m olecu la r  m ar k er s , a s ad d it ion al  p r ogn ost ic m olecu lar  m a r k er s  

in  APL p at ien t s .in  APL p a t ien t s.

Ma t er ia ls a n d  m et h od sMat er ia ls an d  m et h od s
Gen e exp r ession  an a ly sis  w as con d u ct ed  o n  80 t ot a l RNA  sa m p les, Gen e exp r ession  an a lysis w as con d u ct ed  on  80 t ot a l RN A sam p les, 
p r ev iou s ly  isola t ed  f r o m  m on on u clea r  cel ls r ou t in e ly  sep a r a t ed  bp r ev iou sly isola t ed  fr o m  m on on u clea r  cells r ou t in ely  sep a r a t ed  b y  d en sit y  y  d en si t y  
gr ad ien t  cen t r ifu ga t ion  fr om  b on e m a r r ow  or  p er ip h er a l  b lood . Algr ad ien t  cen t r ifu ga t ion  f r om  b on e m ar r ow  or  p er ip h er a l  b lo od . A l l t h e l  t h e 
sam p les w er e a lso su b m it t ed  t o r ev er se t r a n scr ip t ion  an d  q u a li t asam p les w er e a lso su b m it t ed  t o  r ev er se t r an scr ip t ion  an d  q u a lit a t iv e P CR t iv e PCR 
for  t h e d et ect io n  of  P MLfor  t h e d et ect ion  of  P ML--RA RaRARa r ea r r a n gem en t s an d  FLT3 r ea r r an gem en t s a n d  FLT3 ITDsITDs m u t a t ion . m u t a t ion . 
Rela t ive q u an t if ica t ion s of  P MLRela t iv e q u an t if ica t ion s of  PML--RARaRA Ra ( BCR1  an d  BCR3 ( BCR1  an d  BCR3 isofor m sisofor m s) , FLT3 ) , FLT3 
an d  h TERT t r a n scr ip t s w er e p er for m ed  b y  r ea lan d  h TERT t r an sc r ip t s w er e p er fo r m ed  b y  r ea l --t im e RTt im e RT --PCR u sin g PCR u sin g 
Sy b r Gr eenSyb r Gr een Mast er  Mix ( A p p lied  Biosy st em s) . ABL m RN A exp r ession  w a s Mast er  Mix ( Ap p lied  Biosy st em s) . ABL m RNA  exp r ession  w a s 
u sed  t o  n or m a lize t a r get  gen es exp r e ssion . For  each  a ssay, am p liu sed  t o  n or m a lize t a r get  gen es exp r ession . For  each  a ssay , am p li f ica t ion  fica t ion  
ef f icien cy ( 98efficien cy  ( 98 --99%)  an d  sen si t iv it y  ( 1099%)  an d  sen si t ivi t y  ( 10--33 --1010 --44 )  w er e ev a lu a t ed  b y  st an d a r d  )  w er e ev a lu a t ed  b y  st a n d a r d  
cu r v e an a ly sis of  5  ser ia l  d i lu t ion  ( 1cu r v e an a ly sis of 5  se r ia l  d i lu t ion  ( 1 --1010 --44 )  of  t ot a l RN A isola t ed  f r om  )  of t ot a l RNA  isola t ed  f r om  
sam p les w it h  k n ow n  h igh  sam p les w it h  k n ow n  h igh  esp r essio nesp r ession of  t h e gen e of  in t e r es t . Bot h  of  t h e gen e of in t er est . Bot h  DDCtDDCt
m et h od  an d  REST soft w a r e  w er e ap p lied  t o  ca lcu la t e t a r get  gen es m et h od  an d  REST sof t w a r e w er e ap p l ied  t o  ca lcu la t e t a r get  gen es m RN A m RN A 
lev els, exp r essed  a s n u m b er  fold  in  r ela t ion  t o  a  ca l ib r a t or  samlev els, exp r essed  a s n u m b er  fold  in  r ela t ion  t o  a  ca lib r a t or  sam p le. p le. 
Sp ecif icit y  of  each  am p lif ica t ion  a ssay  w a s d em on st r a t ed  b y  d issSp ecificit y  of each  am p lif ica t ion  a ssay  w as d em on st r a t ed  b y  d iss ocia t ion  ocia t ion  
cu r v e an a ly sis an d  b y  aga r ose gelcu r v e an a ly sis an d  b y aga r ose gel --elec t r op h or esis of  P CR p r od u ct s. FLT3 elect r op h or esis of P CR p r od u ct s. FLT3 
an d  h TERT exp r essio n  an a ly sis w a s a lso con d u ct ed  o n  a  con t r ol  gran d  h TERT exp r ession  an a lysis w as a lso co n d u ct ed  on  a  con t r ol  gr ou p  of  ou p  of  
n or m a l sa m p le.n o r m a l  sam p le.

Resu lt s ( I)Resu lt s  ( I)

Rea lRea l --t im e P CR t im e P CR assays r esu lt sa ssays  r esu l t s

1010 --44--0 .99720.9972--3.36993.36999898t a r get  t a r get  ca lib r a t o rca l ib r a t o r in  t h e in  t h e 
d iff er en t  a ssay sd iff er en t  a ss ay s

7979A BLABL

1010 --44--0 .99960.9996--3.36763.36769898K562K 562 cel lu la rcel lu lar l in el in e8080h TERTh TERT

1010 --44--0 .99680.9968--3.33423.33429999Sam p le w it hSam p le w it h FLT3 FLT3 low  low  
exp r essionexp r ession

7777FLT3FLT3

1010 --44--0.99080 .9908--3.38233.38239898BCR3+ BCR3+ p a t ien t  ba sa l  p a t ien t  ba sa l  
sam p lesam p le**

8585P MLP ML--RAR a    RA Ra    
BCR 3BCR 3

1010 --33--0 .99220.9922--3.36613.36619898P a t ien t  ba sa l  s am p le P a t ien t  ba sa l  sam p le 
8787

P MLP ML--RAR a    RA Ra    
BCR1BCR1

Sen si t iv i t ySen si t iv i t yCor r ela t ionCor r ela t ionSlop eSlop eEfficien cyEfficien cy
( %)( %)

Ca lib r a t orCa l ib r a t o rAm p liconAm p licon
Tm  Tm  
( °C)( °C)

Gen eGen e

*  PML* P ML--R AR a gen e  R AR a  gen e exp r ession  an a lysis exp r ession  an a lysis in  t h e in  t h e on ly  p a t ien ton ly  p a t ien t w it h  w it h  BCR 3 BCR3 isofor misofor m h as b een  p er fo r m edh as b een  p er fo r m ed u sin gu sin g a  a  
BCR 3+ BCR 3+ p a t ien tp a t ien t basa lbasa l s am p lesam p le asa s ca l ib r a t o rca l ib r a t o r , , becau se p a t ien t  becau s e p a t ien t  3  3  w as d iagn osed  w as d iagn osed  in  in  an o t h er  Cen t r e an o t h er  Cen t r e an d  an d  cam ecam e at  a t  
ou rou r obser va t ionobser va t ion in  in  cl in ica lcl in ica l an d  an d  m oleco la rm oleco la r r em issionr em ission ..
ForFor PMLPML--RA Ra  BCR1  an d  BCR3 RA Ra  BCR1  an d  BCR3 v alu esv a lu es w e exp r ess ed  ca l ib r a t orw e exp r ess ed  ca l ib r a t o r =100 , =100 , su p p osin gsu p p osin g t h a tt h a t d iagn osisd iagn osis sam p lessam p les
p r es en t edp r esen t ed a  a b la st  b la st  cel l  cel l  p op u la t ionp op u la t ion 100% PML100% P ML--R AR a p osit iv e.R AR a  p osit ive.

Resu lt s  ( II)Resu lt s  ( II)

Patient 1 - Gene expression comparison: 
PML-RARa BCR1 vs. hTERT vs. FLT3
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PML-RARalfa BCR1
hTERT

FLT3

PML-RARalfa BCR1 100 1,88 0,15 0,07 0,20 0,47 0,70 75,5 128, 1,94 0,13 0,39 1,01 19,4 2,84

hTERT 6,59 9,45 1,52 5,55 1,01 6,67 3,43 3,16 1,59 7,38 1,62 1,64 10,6 32,4 1,07

FLT3 13,4 2,65 1,97 2,09 2,43 2,58 3,67 8,75 13,8 1,00 1,57 3,03 3,76 2,94 2,27

FLT3 mutations ITD+ = 1 w t = 0 1 0 0 0 0 0 0 1 1 0 0 0 0 1 1

Clinical Remission=0 Relapse=1 0 0 0 0 0 0 0 1 0 0 0 0 1 0

0 1 4 6 8 9 12 16 16,5 18 19 20 22 23 24

Resu lt s  ( III)Resu lt s ( III)

.

Pa tient  2 -  Ge ne ex p re s s ion  c o mpa ris o n: 
PML -RA Ra B CR1 v s . h TERT v s . FLT3
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PML -RA Ralfa  B CR1

hTERT

FLT3

PML -RA Ralfa  B CR1 1 00 91, 0 ,0 0,0 0,0 0,0 0,0 0,2 3,0 2,4 3,4 1 9, 73 , 0,0 2,0 30, 130 1 33 1 17 5,1 9,6 62 ,

hTERT 0,2 22, 6 ,7 1,8 12, 19, 6,5 23 , 1,0 1,1 0,6 5 ,5 2,0 33, 3,9 3,4 19 , 3,6 0,6 47, 47 , 5,0

FLT3 49, 38, 2 ,6 1,9 1,7 2,1 2,1 1,3 3,7 3,8 3,4 2 ,9 12 , 3,0 2,9 2,6 9,0 2,7 2,3 0,2 8,6 28 ,

FLT3 mu tatio ns  ITD+  = 1 w t =  0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Clinic a l Remis s io n=0  Relap s e= 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1 0 0 1

0 1 2 5 7 10 11 1 4 1 8 19 20 21 2 2 2 4 26 27 2 8 2 9 29,
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3 4

Resu lt s  ( IV)Resu lt s  ( IV)

.

Patient 3 - Gene expression comparison: 
PML-RARa BCR3 vs. hTERT vs. FLT3
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PML-RARalfa BCR3

hTERT
FLT3

PML-RARalfa BCR3 0,020,010,030,1943,998,60,013,940,050,010,250,020,0146,477,30,020,515,0982,0

hTERT 2,526,290,7116,32,871,463,021,071,061,062,581,457,7043,54,231,913,7211,63,42

FLT3 4,231,821,871,326,025,581,292,092,771,870,821,311,491,609,781,231,141,0110,9

FLT3 mutations ITD+ = 1 w t = 0 0 0 0 0 1 1 0 1 0 0 0 0 0 1 1 0 0 1 1

RC=0 Recidiva=1 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 0 1

0 3 4 7 8 9 10 12 14 16 16,
2

18 19 22 22,
2
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Patient 4 - Gene expression comparison: 
PML-RARa BCR1 vs. hTERT vs. FLT3
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PML-RARalfa BCR1

hTERT

FLT3

PML-RARalfa BCR1 100,0 0,00 0,16 0,43 0,00 0,19 3,61 12,41 0,84 2,92 0,00 0,00

hTERT 16,85 1,76 0,07 1,62 2,23 3,45 3,84 16,68 20,25 3,80 0,43 0,54

FLT3 39,12 3,52 10,70 3,58 3,42 4,11 6,36 3,80 2,97 5,46 12,95 41,79

FLT3 mutations ITD+ = 1 w t = 0 0 0 0 0 0 0 1 1 1 1 0 0

Clinical Remission=0 Relapse=1 0 0 0 0 0 0 0 0 0 0 0
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Patient 5 - Gene expression comparison: 
PML-RARa BCR1 vs. hTERT vs. FLT3
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PML-RARa
hTERT
FLT3

PML-RA Ra 100 133,33 80,39 1,47 0 0 0 0 0 0 0 0

hTERT 0,13 1,55 0,06 0,03 0,12 0,14 1,98 3,82 4,84 0,54 2,06 0,85

FLT3 23,02 6,08 6,68 2,04 1,91 2,65 1,82 1,82 2,11 1,75 1,51 0,69

FLT3 mutations ITD+ = 1 w t = 0 0 0 0 0 0 0 0 0 0 0 0 0

Clinical Remission=0 Relapse=1 0 0 0 0 0 0 0 0 0 0

0 0,5 1 1,2 4 5 7 8 14 18 21 24

Con clu sion sCon clu sion s
InIn a l la l l t h et h e r ela p sed  p a t ien t sr ela p sed  p a t ien t s ( 1( 1÷÷4)4) ::

PMLPML--R ARaRAR a levelslevels ,, a s exp ect eda s exp ect ed ,, in cr ea sedin cr ea sed a t  a t  r elap ser ela p se ; PML; P ML--RA Ra  a n d  RAR a  a n d  
FLT3 sh ow  aFLT3 sh ow  a sim ila r  v ar ia t ionsim ila r  va r ia t ion p a t t er np a t t er n d u r in g p a t ien t s fol lowd u r in g p a t ien t s fo llow --u p ,u p , b u t  b u t  

a n  in cr ea sed  exp r essionan  in cr ea sed  exp r es sion of  FLT3of FLT3 d oes n ot  a lw ay s co r r esp on d  t od oes n ot  a lw a y s cor r e sp o n d  t o ITDITD
r ea p p ea r a n cer ea p p ea r a n ce ; h TERT in cr e4a se; h TER T in cr e4a se seem s t oseem s t o p r eced e orp r eced e o r t o  a ccom p a n yt o  a ccom p a n y t h et h e

in cr em en t sin cr em en t s ofof b ot hb ot h PMLPML--R ARa  a n d  FLT3RA Ra  a n d  FLT3 exp r essionexp r essio n ..

In  t h eIn  t h e p a t ien tp a t ien t inin cl in ica lclin ical a n da n d m oleco la r  r em is sionm o lecola r  r em ission (( p a t ien tp a t ien t 5) : 5) : 
h igh  FLT3h igh  FLT3 levels n ot  a ssocia t ed  w i t hlev els n ot  a s sociat ed  w it h ITDITD w er e ob ser vedw er e ob ser v ed a ta t d ia gn osisd ia gn osis ;;

FLT3FLT3 lev els d ec r ea se w it hlevels d ecr ea se w it h P MLPML--R AR aR ARa r ed u ct ionr ed u ct ion a n da n d r em a in  r em a in  
con st a n t ly  low  d u r in g followcon st a n t ly  low  d u r in g fol lo w --u p ; h TERT u p ; h TER T levels lev els a r ea r e a lw a y s lowa lw a y s low ..

Ev en  if  a d d it ion al  p a t ien t sEven  if  ad d i t ion a l  p a t ien t s a r ear e u n d ou b t ed ly  r eq u ir ed  t o  con fi r m  t h ese u n d ou b t ed ly  r eq u ir ed  t o  co n fir m  t h ese 
p r el im in a r  ob ser v a t ion sp r elim in a r  ob ser v a t io n s ,, r ea lr ea l --t im e PCRt im e P CR isis aa u sefu l a p p r och  t ou sefu l a p p r och  t o

in v est iga t e n ewin vest iga t e n ew p ot en t ia l m o lecu la r  m a r k er sp ot en t ia l  m olecu la r  m a r k er s ..


