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Abstract 

!"#$%#&'(&)&$*)+(,-,.*)+-&/*#$-'+& 0%#(-&1-2'3'-+34&%)(&/"-'#$*#/'3&-22-3$(&'+&)&+5,.-*&

#2& )6'+67*-")$-1& 1'(-)(-& /*#3-((-(& )+1& 8)*'#5(& 3)+3-*(9& :+& (#,-& *-3-+$& ($51'-(& ).#5$& ;"#$%#&

/*#$-'+&1'(#*1-*(<&'$&%)(&.--+&(%#0+&$%)$&;"#$%#&'(&-22-3$'8-&'+&8)*'#5(&3)+3-*(&'+3"51'+6&"5+6<&

"'8-*<&.*-)($<&;'1+-4<&)+1&3#"#+9&=>?7*-")$-1&)/#/$#('(7'+153'+6&"'6)+1&@=AB:CD&)&=>?&2),'"4&

,#"-35"-<&'(&)&34$#;'+-&$%)$&($',5")$-(&)/#/$#('(&$%*#56%&1-)$%&*-3-/$#*(&'+&,)+4&3)+3-*&$4/-(&

)+1& $%-*-2#*-& )$$*)3$(& )$$-+$'#+& 2#*& $5,#*& $%-*)/'-(& '+& 8)*'#5(& /*-3"'+'3)"& ,#1-"(9& :+$-*)3$'#+&

0'$%& =AB:C&1-)$%& *-3-/$#*(&3*-)$-&)+& )/#/$#$'3& -22-3$& '+& 3)+3-*& $*-)$,-+$(& .4& *-153'+6& $%-&

/*#"'2-*)$'#+& #2& 3)+3-*& 3-""(9&:+& $%'(& ($514<& '$& 0)(& )',-1& $#& '+8-($'6)$-& $%-& -22-3$(& #2& -E#6-+&

;"#$%#&)1,'+'($*)$'#+&#+&3-""&8').'"'$4&)+1&)/#/$#('(&#+&=AB:C&1-)$%&*-3-/$#*(&@=AB:CF&)+1&

=AB:CAGD& '+& %5,)+& %-)"$%4& 3#"#+& 3-""(& @HHI& JKF& H#>D& )+1& =AB:C7*-('($)+$& %5,)+&

3#"#*-3$)"&3)+3-*&3-""(&@3)3#GD9&?#*&$%'(&/5*/#(-<&3-""(&0-*-&$*-)$-1&0'$%&1'22-*-+$&3#+3-+$*)$'#+(&
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#2&;"#$%#&2#*&GK&)+1&KJ&%#5*(9&=#&1-$-*,'+-&$%-&3-""&8').'"'$4<&/*#"'2-*)$'#+<&)+1&1-)$%&*-3-/$#*(&

-22-3$(&#2&;"#$%#&/*#$-'+&#+&3)+3-*&)+1&%-)"$%4&3-""(&-8)"5)$'#+(&0'$%&NO=7J&)+1&*-)"7$',-&PA=7

QHA& )+)"4('(& 0-*-& /-*2#*,-19&R5*& *-(5"$(& (%#0-1& $%)$& $%-& '+3*-)(-& '+& ;"#$%#& /*#$-'+&

3#+3-+$*)$'#+&1'1&+#$&%)8-&)&('6+'2'3)+$&-22-3$&#+&3-""&8').'"'$4&'+&%-)"$%4&3#"#+&3-""(<&0%-*-)(&'$&

1-3*-)(-1& 3-""& 8').'"'$4& )+1& /*#"'2-*)$'#+& '+& )/#/$#('(7*-('($)+$& %5,)+& 3#"#*-3$)"& 3)+3-*& 3-""(9&

A-")$'8-&6-+-&-E/*-(('#+&"-8-"(&#2&=AB:CF&)+1&=AB:CAG&1-)$%&*-3-/$#*(&'+3*-)(-1&0'$%&;"#$%#&

)//"'-1&$#&$%-&)/#/$#('(7*-('($)+$&3#"#*-3$)"&3)+3-*&3-""&"'+-&H)3#7G9&=%-*-2#*-<&$)*6-$'+6&=AB:C&

1-)$%& *-3-/$#*(& .4& ;"#$%#& /*#$-'+& 3)+& .-& 3#+('1-*-1& )(& )& /#$-+$')"& $%-*)/-5$'3& )//*#)3%& 2#*&

3#"#*-3$)"&3)+3-*&$%-*)/49&

Keywords: !"#$%#S&H-""& 8').'"'$4 S&H#"#*-3$)"& 3)+3-*S&B+$'$5,#*& -22-3$S&=AB:CS&

B/#/$#('( 9 

Klotho Proteinin Insan Kolorektal Kanser Hücreleri Üzerindeki Apoptotik 

Etkisinin TRAIL Ölüm Reseptörleri Üzerinden İncelenmesi 

Öz 

!"#$%#<& -;(';"'T'& .'*& 1'U'& 4)V")+,)& '"-& '"'V;'"'& %)($)"W;& (X*-3'+1-& 8-& Y-V'$"'& ;)+(-*"-*1-&

/"-'#$*#/';&-$;'"-*-&()%'/&#")+&.'*&$*)+(,-,.*)+&/*#$-'+1'*9&!"#$%#&/*#$-'+&.#U5;"5;")*W&'"-&'"6'"'&

(#+& U),)+")*1)& 4)/W")+& .)UW& )*)V$W*,)")*1)& ;"#$%#+5+& );3'T-*<& ;)*)3'T-*<& ,-,-<& .Z.*-;& 8-&

; #"#+&1)%'"&Y-V'$"'&;)+(-*"-*1-&-$;'"'&#"15T5&6Z($-*'",'V$'*9&=X,Z*&+-;*#U&2);$Z*&'"'V;'"'&)/#/$#U&

'+1X;"-4'3'& "'6)+1& @=AB:CD<& .'*Y#;& ;)+(-*& $X*X+1-& Z"X,& *-(-/$Z*"-*'& )*)3W"WTW4")& )/#/$#U5&

54)*)+& .'*& ('$#;'+1'*& 8-& .5& +-1-+"-& Y-V'$"'& /*-;"'+';& ,#1-""-*1-& $X,Z*& $-*)/'"-*'& 'Y'+& 1';;)$&

Y-;,- ;$-1'*9&=AB:C&Z"X,&*-(-/$Z*"-*'&'"-&-$;'"-V',<&;)+(-*&%X3*-"-*'+'+&Y#T)",)(W+W&)U)"$)*);&

;)+(-*& $-1)8'"-*'+1-& )/#/$#$';& .'*& -$;'& 4)*)$W*9&[5& Y)"WV,)1)<& -;(#\-+& ;"#$%#& 5465"),)(W+W+&

'+()+& ()T"W;"W& ;#"#+& @HHI& JKF& H#>D& 8-& =AB:C&1'*-+Y"'& '+()+& ;#"#*-;$)"& ;)+(-*& %X3*-"-*'&

@H)3#7GD& XU-*'+1-; '&%X3*-& 3)+"W"WTW& 8-& )/#/$#U& XU-*'+-& -$;'"-*'+'+& =AB:C& Z"X,& *-(-/$Z*"-*'&

@=AB:CF&8-&=AB:CAGD&)*)3W"WTW&'"-&)*)V$W*W",)(W&),)Y")+,WV$W*9&&[5&),)Y") &%X3*-"-*<&GK&8-&KJ&

())$&.#45+3)&2)*;"W&;#+()+$*)(4#+")*1)&;"#$%#&'"-& ,5),-"-&-1'"1'9&!"#$%#&/*#$-'+'+&;)+(-*&8-&

()T"W;"W& %X3*-"-*& XU-*'+1-;'& %X3*-& 3)+"W"WTW<& /*#"'2-*)(4#+5& 8-& Z"X,& *-(-/$Z*"-*'+'+& -$;'"-*'+'&

.-"'*"-,-;& 'Y'+& NO= 7J& 8-&*-)"7$',-& PA=7QHA&)+)"'U'& '"-& 1-T-*"-+1'*,-"-*& 4)/W"1W9&

O#+5Y")*W,WU<&;"#$%#& /*#$-'+& ;#+()+$*)(4#+5+1);'& )*$WVW+& ()T"W;"W& ;#"#+& %X3*-"-*'+1-& %X3*-&

3)+"W"WTW&XU-*'+1-&Z+-,"'&.'*&-$;'4-&()%'/&#",)1WTW+W<&)/#/$#U)&1'*-+Y"'&'+()+&;#"#*-;$)"&;)+(-*&

%X3*-"-*'+1-& '(-& %X3*-& 3)+"W"WTW+W& 8-& /*#"'2-*)(4#+5+5& )U)"$$WTW+W& 6Z($-*1'9& B/#/$#U)& 1'*-+Y"'&

;#"#*-;$)"& ;)+(-*&%X3*-& 1'U'('&H)3#7G]4-& 5465")+)+&;"#$%#& '"-& =AB:CF& 8-& =AB:CAG& Z"X,&

*-(-/$Z*"-*'+'+&6Z*-3-"'&6-+&-;(/*-(4#+5&)*$$W9&O#+5Y&#")*);<&=AB:C&Z"X,&*-(-/$Z*"-*'+'+&;"#$%#&
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/*#$-'+'&'"-&%-1-2"-+,-('&;#"#*-;$)"&;)+(-*&$-1)8'('&'Y'+&/#$)+('4-"&.'*&$-*)/Z$';&4);")VW,&#")*);&

;).5"&-1'"-.'"'*9&

Anahtar Kelimeler: !"#$%#S&_X3*-&3)+"W"WTWS&!#"#*-;$)"&;)+(-* S&B+$'$X,Z*&-$;'S&=AB:CS&

B/#/$#U9 

1. Introduction 

!"#$%#& '(& )& $*)+(,-,.*)+-& .-$)76"535*#+'1)(-& /*#$-'+& ;+#0+& 2#*& '$(& )+$'7)6'+6<& )+$'7

'+2"), ,)$#*4<& )+1& )+$'$5,#*& /*#/-*$'-(&̀F<& G<& La9& !"#$%#& %)(& .--+&(%#0 +& $#& *-153-& $%-& 3-""&

8').'"'$4&#2&$5,#*&3-""(&)+1& '+153-&)/#/$#('(&`K<&Ma9&!"#$%#&/*#$-'+&1-2'3'-+34&/")4(&)&*#"-& '+&

)35$-&)+1&3%*#+'3&;'1+-4&1'(-)(-&`^a<&3)+3-*(&`ba<&)+1&%4/-*$-+('#+&`Ja9&!"#$%#&'(&-E/*-((-1&'+&

$%-&*-+)"&/*#E',)"&$5.5"-<&/)*)$%4*#'1&6")+1<&#8)*4<&$-($'(<&)+1&/")3-+$)&`c<&Fd<&FF<&FG<&FLa9&:+&

(#,-& ($51'-(<& '$&%)(& .--+&*-/#*$-1&$%)$&$%-& ;"#$%#&/*#$-'+& "-8-"& '(& "#0& '+& ,)+4&3)+3-*&$4/-(<&

'+3"51'+6& 3#"#+& 3)+3-*<& 3#,/)*-1& $#& +#*,)"&$'((5-(& `FK<& FM<& F^<&Fba9& O$51'-(& (%#0'+6& $%-&

*-")$'#+(%'/&#2&$%-&;"#$%#&/*#$-'+<&0%'3%&%)(&;+#0+&)+$'$5,#*&)3$'8'$4&'+&3#"#*-3$)"&3)+3-*<&0'$%&

$%-&)/#/$#('(7'+153'+6&"'6)+1&=AB:C&('6+)"'+6&/)$%0)4&)+1&1-)$%&*-3-/$#*(&)*-&"','$-1&`FJ<Fca9&

=AB:C<&)"(#& ;+#0+&)(&B/#GC<&($)+1(&#5$&0'$%&'$(&).'"'$4&$#&)3$'8)$-& .#$%&/)$%0) 4(&#2&

)/#/$#('(& .4& .'+1'+6& $#& 1-)$%& *-3-/$#*(& @=AB:CAF& )+1& =AB:CAGD& #+& $%-& 3-""& (5*2)3-9&

=AB:CAF& )+1& =AB:CAG& )*-& $4/-(& :& $*)+(,-,.*)+-& /*#$-'+(& $%)$& *-3*5'$& )/#/$#('(& ('6+)"'+6&

,#"-35"-(& $#& '+153-& 3-""& 1-)$%& `Gda9& =AB:CAF& )+1&=AB:CAG& "#3)$-1& '+& $%-& 3-""&,- , . *)+-&

*-3-'8-&3-""5")*&1-)$%&('6+)"(& /*#153-1& .4&=AB:C&)+1& '+'$')$-& /*#6*),,-1&3-""&1-)$%9&=%-(-&

*-3-/$#*(&)3$&)(&*-65")$#*(&#2&$%-&=AB:C&1-)$%&/)$%0)4&`GFa9&=AB:C&1-)$%&*-3-/$#*(&@=AB:CAF&

)+1&=AB:CAGD&)*-&*-65")$-1&.4&$%-&/ML&$*)+(3*'/$'#+&2)3$#*9&=AB:CAF&)+1&=AB:CAG&*-3-/$#*(&

+#$&#+"4&$*'66-*&)/#/$#('(&'+&=AB:C7(-+('$'8-&3-""(&.5$&)"(#&)3$'8)$-&(5*8'8)"&/)$%0)4(&'+&$5,#*&

3-""(&$%)$&*-('($&'+153$'#+&#2&3-""&1-)$%&0%-+&-E/#(-1&$#&=AB:C&`GGa9&:+&)&($514&3#+153$-1&'+&

$%*--& 1'22-*-+$& 3#"#+& 3)+3-*(& @ONcKJ<&H)3#7G<& )+1& H#"#LGdD<& $%-& =AB:C& (-+('$'8'$'-(& #2& $%-&

3-""(&0-*-&)+)"4U-19&:$&0)(&1-$-*,'+-1&$%)$&$%-*-&)*-&,#*-&=AB:CAG&*-3-/$#*(&$%)+&=AB:CAF&

'+& 3#"#+& 3)+3-*& 3-""& "'+-(& 0%-*-& $%-& =AB:C& ('6+)"'+6& /)$%0)4& '(& -22-3$'8-9& O','")*& "-8-"(& #2&

=AB:CAF&)+1&=AB:CAG&*-3- / $#*(&0-*-&2#5+1&$#&.-& -E/*-((-1& '+&*-('($)+$&3#"#+&3)+3-*&3-""&

"'+-(&`GL<&GK<&GMa9&

!"#$%#&/*#$-'+& /")4(& )+& ',/#*$)+$&*#"-& '+&*-")$'#+&$#&)+$'3)+3-*&$*-)$,-+$(9&=%-*-& )*-& "','$-1&

($51'-(& #2& *-3#,.'+)+$& ;"#$%#& /*#$-'+& 3)5('+6&34$#$#E'3& -22-3$(& #+& %5,)+& 3#"#*-3$)"&

)1-+#3)*3'+#,)&#*&%-)"$%4&3#"#+&3-""(9&N-&)',-1&$#&'+8-($'6)$-&$%-&)+$'3)+3-*&-22-3$(&#2&;"#$%#&

/*#$-'+& )6)'+($& $%-& %5,)+& 3#"#*-3$)"& )1-+#3)*3'+#,)& 3-""(& )+1& $%-& (-"-3$'8'$4& 5('+6& %-)"$%4&

3#"#+&3-""(&.4&)11'+6&-E#6-+&;"#$%#&/*#$-'+&$#&$%-&,-1'5,&#2&H)3#7G&3)+3-*&)+1&$%-&HHI&JKF&
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H#>& %-)"$%4& 3-""& "'+-(& )+1& )+)"4U'+6& '$(& -22-3$& #+& 3-""& 8').'"'$4& )+1& )/#/$#('(& /*#3-((9&

B11'$'#+)""4<&0-&)',-1&$#&-8)"5)$-&$%-&-22-3$(&#2&;"#$%#&/*#$-'+&)(&)&/#$-+$')"&)+$'/*#"'2-*)$'8-&

)+1&)+&)/#/$#$'3&'+153-*&2)3$#*&#+&=AB:C&1-)$%&*-3-/$#*(&@=AB:CAF&)+1&=AB:CAGD9&

2. Materials and Methods 

2.1. Cell culture and morphological analysis 

H#"#*-3$)"& 3)+3-*& @B=HHe& _=[7LbD& )+1& %-)"$%4& 3#"#+& 3-""(& @B=HHe& HAC7Fbcdf D&

0-*-& /5*3%)(-1& 3#,,-*3')""4& @B=HH<& N)(%'+6$#+& IH<& gOBD9& =%-& 3-""(& 0-*-&35"$5*-1& '+&

I5".-33#](&h#1'2'-1&i)6"-](&h-1'5,& @Ihih& S&['#3%*#,<&_#""'($#+<&hB<&gOBD&)+1&'+35.)$-1&

)$&Lb°H&'+&)&%5,'1'2'-1&)$,#(/%-*-&3#+$)'+'+6&Mj HR2&)+1&Mj R29&=%-&,-1'5,&0)(&3%)+6-1&

-8-*4&#$%-*&L&1)4(&#8-*&)&M7̂ 71)4&/-*'#19&?#*&-)3%&/)(()6-<&$%-&3-""(&0 -*-&/")$-1&(','")*"4&)+1&

6*#0+&$#&)&3#+2"5-+34&#2&bdj9&

2.2. WST-8 cell viability assay 

_5,)+& *-3#,.'+)+$& ;"#$%#& /*#$-'+& 0)(& /5*3%)(-1& 2*#,& O'6,)& @O'6,)7B"1*'3%<&

I)*,($)1$<&k-*,)+4<&3)$)"#6&+#l&OAQLFdG7GdgkD9&=%-&-22-3$&#2&;"#$%#&/*#$-'+&#+&$%-&8').'"'$4&

#2&H)3#7G&)+1&HHI&JKF&H#>&3-""(&0)(&$-($-1&0'$%&@NO=D7J&@BB=&['#P5-($<&H)"'2#*+')<&gOBD&

`G^a9 A-3#,.'+)+$&;"#$%#&/*#$-'+&0)(&$*-)$-1&'+&)&1#(-(&*)+6-&d9dK<&d9FM&)+1&d9L&m6n,"&`G<&Gb<&

GJa9&

B2$-*& GK& )+1& KJ%<& Fd& m"n0-""& #2& NO=7J& (#"5$'#+& 0)(& )11-1<& (5.(-P5-+$"4<& 3-""(& 0-*-&

'+35.)$-1& )$& LboH& '+& )& %5,'1'2'-1& )$,#(/%-*-& 3#+$)'+'+6& MjHR2&2#*& L& 1)4(9& =%-+&$%-&

).(#*.)+3-& 8)"5-(& 0-*-& ,-)(5*-1& )$& K^d& +,& '+& )& ,'3*#/")$-& *-)1-*& 0'$%& )& ,#+#3%*#,)$#*&

(4($-,&@[:R=i!&iCEJdJ:g<&p-*,#+$<&gOBD9&>-E$<&$%-&8').'"'$4&#2&$%-&;"#$%#7$*-)$-1&3-""(&0)(&

3)"35")$-1<& )((5,'+6& $%-& 8').'"'$4& #2& 5+$*-)$-1& 3-""(& $#& .-& Fddj9& =%-& 2#""#0'+6& 2#*,5")& 0)(&

5(-1&$#&3)"35")$-&$%-&/-*3-+$&8').'"'$4l&

`@RI&;"#$%#7$*-)$-1&3-""(7RI&.")+;Dn@RI&5+$*-)$-1&3-""(7RI&.")+;Da&q&Fdd9&

=%-&RI&*-2-*(&$#&$%-&#/$'3)"&1-+('$49&&

2.3. Analysis of death receptors by real-time qRT-PCR 

A-)" 7$',-&PA=7QHA&)+)"4('(&0)(&/-* 2#*,-1& '+&#*1-*&$#&1-$-*,'+-&$%-&6-+-&-E/*-(('#+&

3%)+6-(&#2&=AB:C&1-)$%&*-3-/$#*(&@=AB:CAF&)+1&=AB:CAGD&'+&HHI&JKF&H#>&)+1&H)3#7G&

3-""(9&=#$)"&A>B&0)(&'(#")$-1&5('+6&$%-&-E$*)3$'#+&$#$)"&A>B&;'$&@["'*$&O9B9<&k1)r(;<&Q#")+1D&'+&

)33#*1)+3-&0'$%&$%-&,)+52)3$5*-*](&/*#$#3#"9&H#,/"-,-+$)*4&I>B&@3I>BD&0)(&#.$)'+-1&2*#,&
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$%-& #.$)'+-1& ,A>B(& .4& 5('+6& )& 3I>B& (4+$%-('(& ;'$& @=*)+(3*'/$#,-& A>B& ;'$<& ["'*$& O9B9<&

k1)+(;<&Q#")+1D9&=%-&#.$)'+-1&3I>B&0)(&($#*-1&)$&7GdoH9&

B2$-*& #.$)'+'+6& 3I>B<& 6-+-& ),/"'2'3)$'#+& '+& *-)"7$', -& PA=7QHA& 1-8'3-& @R+-7O$-/&

=%-*,#& O3'-+$'2'3f &H)*"(.)1<& gOBD& 5('+6& /*#.-7/*',-*(& (5'$)."-& 2#*& $)*6-$& 6-+-(& @=)."-& FD&

)+1&Os[A&k*--+&A=7QHA&;'$&@["'*$&O9B9<&k1)+(;<&Q#")+1D9&=%-&$)*6-$&6-+-(&0-*-&),/"'2'-1&

)+1&)+)"4U-19&

Table 1: C&)'&"=)*"=)/+'&)'&"(%+U&%'"V$%"WSXYZ#S"=)=E>'+'"

 

2.4. Statistical Analysis 

O$)$'($'3)"& )+)"4(-(& 0-*-& /-*2#*,-1& 5('+6& OQOO& (#2$0)*-& Gd9d9& H)$-6#*'3)"& )+1&

3#+$'+5#5(& 8)*')."-(& 0-*-& 1'(/")4-1& )(& ,-)+(& t& ($)+1)*1& 1-8')$'#+& @OID& )+1& /-*3-+$)6-(<&

*-(/-3$'8-"49&/ud9dM&0-*-&3#+('1-*-1&$#&.-&($)$'($'3)""4&('6+'2'3)+$9&

3. Results  

3.1. Morphological analysis of cells 

I5*'+6& $%-& 35"$5*-& /-*'#1<& HHI& JKF& H#>& )+1&H)3#7G&3-""(& 0-*-& -E),'+-1& )+1&

/%#$#6*)/%-1&1)'"4&.4&/%)(-73#+$*)($&,'3*#(3#/4&@?'69&FD9&

&
Figure 1:"Z0='&Y@$)/%='/"U+@%$'@$(+@"P+&['"$V"0&=E/0>"@$E$)"=)*"@$E$%&@/=E"@=)@&%"@&EE'"+)"&=%E>"=)*"E=/&"
(=''=,&'"+)"@.E/.%&"\-Y1]"\ C@=E&"D=%'4"-Y#"A66"^U_"TY1"566"^U]"

 
Gene 

Primer (5’ – 3’) 
Forward Reverse 

Klotho (KL) ACT CCC CCA GTC AGG TGG CGG TA TGG GCC CGG GAA ACC ATT GCT GTC 

TRAILR1 (TNFRSF10) CTG AGC AAC GCA GAC TCG CTG TCC AC TCC AAG GAC ACG GCA GAG CCT GTG CCA T 

TRAILR2 (TNFRSF10B) CAC CAC GAC CAG AAA CAC AG AAT CAC CGA CCT TGA CCA TC 

GAPDH CAC CCT GTT GCT GTA GCC ATA TTC GAC ATC AAG AAG GTG GTG AAG CAG 
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:+& ,'3*#(3#/'3& -E),'+)$'#+(<&HHI& JKF& H#>& 3-""(& 0-*-& )$$)3%-1& $#& 35"$5*-& 2")(;(& )(&

3"5($-*(<&)+1&,#($&3-""(&1'(/")4-1&)&2'.*#.")($7"';-<&(/'+1"-7(%)/-1&,#*/%#"#64&15*'+6&$%-&1)4(&

#2&'+35.)$'#+9&=%-(-&3-""(&.-6)+&$#&/*#"'2-*)$-&'+&)//*#E',)$-"4&KvM&1)4(&)+1&6*)15)""4&6*-0&)(&

'+& 1'225(-&,# +#")4-*& ,#*/%#"#64& @?'65*-& FB& )+1& [D9&H)3#7G&3-""(& )$$)3%-1& $#& 35"$5*-& 2")(;(&

(/)*(-"4<&)+1&,#($&3-""(&1'(/")4-1&)+&-/'$%-"')"7"';-<&/#"46#+)"7(%)/-1&,#*/%#"#64&15*'+6&$%-&

1)4(&#2& '+35.)$'#+9&=%-(-&3-""(& .-6)+&$#&/*#"'2-*)$-& '+&)//*#E',)$-"4&^vb&1)4(&)+1&6*)15)""4&

6*-0&)(&+#+7%#,#6-+'U-1&)+1&,#+#")4-*&'("-$(&$#&2#*,&0'1-&)+1&.'6&3#"#+'-(&@?'65*-&FH&)+1&

I D9& =%*#56%#5$& FM& /)(()6-(<& +#& 3%)+6-(& '+& $%-'*& ,#*/%#"#64<& 6*#0$%& /)$$-*+(<& #*&

',,5+#/%-+#$4/-&0-*-&#.(-*8-19 &

 
3.2. Determination of cell viability with WST-8 
 
B(&)&*-(5"$&#2&$%-&1#(-(&#2&-E#6-+&;"#$%#&/*#$-'+&$*-)$-1&$#&%-)"$%4&3#"#+&3-""(&@HHIJKF&

H#>D&2#*&GK&%#5*(<&3-""&8').'"'$4&0)(&1-$-3$-1&'+&$%-&3-""(&)$&$%-&*)$-(&#2&cMj<&cbj&)+1&JJj<&

*-(/-3$'8-"4&@pwd9dMD9&B$&$%-&1#(-(&#2&d9dK&x6n,C<&d9FM&x6n,C<&)+1&d9L&x6n,C&;"#$%#&)//"'-1&

$#&%-)"$%4&3#"#+&3-""(&2#*&KJ&%#5*(<&$%-&8').'"'$4&*)$-(&#2&$%-&3-""(&0-*-&Jcj<&FdMj<&)+1&Jcj<&

*-(/-3$'8-"4&@pwd9dMD&@=)."-&G<&?'69&GD9&

Table 2: `+=D+E+/>"P=E.&'"$V"##1"B;5"#$H"@&EE'"\a]"

#&EE"P+=D+E+/>"\a] "

QE$/0$"
\^,<UN]"

A;"0$.%'" ;B"0$.%'"
U&=)bC1" 8!0+56&" U&=)bC1" 8!0+56&"

676;"^,<UN" :cK8b5KB" 8d676c" B:K9b5K:" 8d676c"
675c"^,<UN" :9K6bAK;" 8d676c" 56cKAb8K9" 8d676c"
678"^,<UN" BBKBb6Kc" 8d676c" B:KBbAKe" 8d676c"

&

&

   Figure 2:"1&/&@/+$)"$V"/0&"&VV&@/"$V"RE$/0$"$)"##1B;5"#$H"@&EE'"D>"fCXYB"@&EE"P+=D+E+/>"=''=>"\)g8]"
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"

B2$-*&GK7%#5*&)//"'3)$'#+&#2&1'22-*-+$&1#(-(&#2&*-3#,.'+)+$&;"#$%#&/*#$-'+&$#&3#"#*-3$)"&

3)+3-*&3-""&"'+-&@H)3#7GD<&$%-&8').'"'$4&8)"5-(&#2&$%-&3-""(&0-*-&JFj<&̂ Jj<&)+1&^dj<&*-(/-3$'8-"4&

@pud9ddFD9&N%-+&;"#$%#&0)(&)//"'-1&$#&H)3#7G&3-""(&)$&1#(-(&#2&d9dK&x6n,C<&d9FM&x6n,C<&)+1&

d9L&x6n,C&2#*&KJ&%#5*(<&$%-&3-""(&0-*-&8')."-&)$&cGj<&JLj<&)+1&bMj<&*-(/-3$'8-"4&@pud9ddFD&

@=)."-&L<&?'69&LD9&

Table 3:"̀ +=D+E+/>"P=E.&'"$V"#=@$YA"@&EE'"\a]"
"

#&EE"P+=D+E+/>"\a]"

QE$/0$"
\^,<UN]"

A;"0$.%'" ;B"0$.%' "
U&=)bC1" 8!0+56&" U&=)bC1" 8!0+56&"

676;"^,<UN" B5K9b5Ke" """"""!!! 8h67665" :AKeb5K:" !!!!!!!!!!!8d676c"
675c"^,<UN" eBKBb5K;" """"""!!! 8h67665" B8KBbAKA" """""!!! 8h67665"
678"^,<UN" e6K5b6K:" """"""!!! 8h67665" 9cKAb5K;" """""!!! 8h67665"

""

"

Figure 3:"X0&"%&'.E/'"$V" /0&"P+=D+E+/>"&VV&@/"$V"%&@$UD+)=)/"RE$/0$" (%$/&+)"$)"#=@$YA"@&EE'"D>" fCXYB"
=)=E>'+'"\)g8K"!!!8h67665]"

"

3.3. Real-Time qRT-PCR analysis of TRAIL receptors 

A-)" 7$',-&PA=7QHA&)+)"4('(&0)(& /-*2#*,-1& '+&#*1-*&$#&1-$-*,'+-&$%-&6-+-&-E/*-(('#+&

3%)+6-(& #2& =AB:C& 1-)$%& *-3-/$#*(& @=AB:CAF& )+1& =AB:CAGD& '+& 3-""(9& N%-+& HHIJKF& H#>&

3-""(&0-*-&$*-)$-1&0'$%&*-3#,.'+)+$&;"#$%#&2#*&GK&%#5*(<&$%-*-&0-*-&3%)+6-(&'+&=AB:CAF&@KK9cF&

2#"1D& )+1& =AB:CAG& @Ld9Kc& 2#"1D& 6-+-& -E/*-(('#+(& 3#,/)*-1& $#& $%-& 3#+$*#"& 6*#5/& @HHIJKF&

H#>& 3-""(& +#$&$*-)$-1&0'$%& ;"#$%#D& @pud9ddFD9& N%-+& HHIJKF& H#>& 3-""(& 0-*-& $*-)$-1& 0'$%&

-E#6-+&;"#$%#&2#*&KJ&%#5*(<&$%-*-&0)(&)&3%)+6-&'+&=AB:CAF&@LK9KM72#"1D&)+1&=AB:CAG&@LG9MF7

2#"1D&6-+-&-E/*-(('#+(&3#,/)*-1&$#&$%-&3#+$*#"&6*#5/&@pud9ddFD&@?'69&K&)+1&?'69MD9&
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Figure 4:"X0&"&VV&@/"$V"RE$/0$"(%$/&+)"\678"^,<UN]"=((E+&*"/$"0&=E/0>"=)*"@$E$%&@/=E"@=)@&%"@&EE'"V$%"A;"
0$.%'"$)"XS-3NS5"=)*"XS-3NSA",&)&"&i(%&''+$)"@0=),&'"\)g8K"!!8h6765K"!!!8h67665]"

"

N%-+&d9L&x6n,C&;"#$%#&0)(&$*-)$-1&$#&3#"#*-3$)"&3)+3-*&3-""(&@H)3#7GD&2#*&GK&%#5*(<&$%-*-&

0)(&)&3%)+6-&'+&=AB:CAF&@L9GG&2#"1D&)+1&=AB:CAG&@L9dF&2#"1D&6-+-&-E/*-(('#+(&3#,/)*-1&$#&

$%-& 3#+$*#"& 6*#5/& @H)3#7G& 3-""(& 0'$%#5$& ;"#$%#& /*#$-'+& $*-)$,-+$D& @pud9dFD9& N%-+& H)3#7G&

3#"#*-3$)"&3)+3-*&3-""(&0-*-&$*-)$-1&0'$%&;"#$%#&2#*&KJ&%#5*(<&$%-*-&0)(&)&3%)+6-&'+&=AB:CAF&

@d9cL&2#"1D&)+1&=AB:CAG&@d9bK&2#"1D&6-+-&-E/*-(('#+(&3#,/)*-1&$#&$%-&3#+$*#"&6*#5/&@pud9dFD&

@?'69&K&)+1&?'69&MD9&

& &

Figure 5:" X0&" ,&)&" &i(%&''+$)" @0=),&'" $V" XS-3NS5" =)*" XS-3NSA" ,&)&" &i(%&''+$)" E&P&E'" =V/&%"
/%&=/U&)/" $V" RE$/0$" (%$/&+)" $)" 0&=E/0>" @$E$)" =)*" @$E$%&@/=E" @=)@&%" @&EE'" V$%" ;B" 0$.%'" \)g8K" !!8h6765K"
!!! 8h67665]"
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4. Discussion 

!"#$%#& /*#$-'+& %)(& ,)+4& 0-""7;+#0+& 25+3$'#+(& (53%& )(& )+$'7)6'+6<& )+$'7'+2"),,)$#*4<&

)+1&)+$'$5,#*9&B"$-*)$'#+(&'+&;"#$%#&6-+-&-E/*-(('#+&)22-3$&3-""5")*&-8-+$(&(53%&)(&3-""&8').'"'$4&

)+1&/*#6*),,-1&3-""&1-)$%9&N%'"-&;"#$%#&/*#$-'+&25+3$'#+&3#+$*'.5$-(&$#&)/#/$#$'3&3-""&1-)$%&'+&

+#*,)"& 3-""(<& '$& )3$(& )(& )+& '+153-*& #2& )/#/$#('(& '+& 3)+3-*& 3-""(& '+& 3#,.'+)$'#+& 0'$%& ,5"$'/"-&

('6+)"'+6&/)$%0)4(&`Fb<&Gc<&LLa9&O$51'-(&%)8-&(%#0+&$%)$&;"#$%#&1-2'3'-+34&,)4&.-&)&,)*;-*&

$%)$&3)+&.-&5(-1&'+&$%-&-)*"4&1')6+#('(&#2&3#"#*-3$)"&3)+3-*&`M<&F^a9&=%-&)',&#2&$%'(&($514&0)(&$#&

-8)"5)$-& $%-& )/#/$#$'3& -22-3$(& #2& *-3#,.'+)+$& ;"#$%#& '+& 3%-,#$%-*)/-5$'37*-('($)+$& %5,)+&

)1-+#3)*3'+#,)& 3#"#*-3$)"&3)+3-*&3-""&"'+-&@H)3#7GD&)+1&%-)"$%4&3#"#+&3-""(&@HHIJKF&H#>D9&:$&

%)(& .--+& (%#0+& $%)$& '+& 8'$*#& )//"'3)$'#+& #2& *-3#,.'+)+$& ;"#$%#& '+& 3)+3-*& 3-""(& *-153-(& 3-""&

8').'"'$4&.4&($#//'+6&$%-&3-""&343"-&)+1&"-)1(&$#&3-""&1-)$%&̀Lda9&B"$%#56%&$%-&*#"-&#2&;"#$%#&'+&

$%-(-&,-3%)+'(,(&'(&+#$&3"-)*&4-$<&($51'-(&%)8-&(%#0+&$%)$&'$&%)(&)&$5,#*7(5//*-(('8-&/*#/-*$4&

`Ma9& :$& %)(& .--+& (%#0+& $%)$& ;"#$%#& ('6+'2'3)+$"4& (5//*-((-(& 3-""& /*#"'2-*)$'#+& )+1& '+8)('#+& '+&

%-/)$#3-""5")*&3)*3'+#,)&3-""(&)+1&'+153-(&)/#/$#('(&#2&3-""(&#*&)5$#/%)64&̀LFa9&!"#$%#&/*#$-'+&

"-8-"(&%)8-& .--+&2#5+1&$#&.-&1-3*-)(-1& '+&3#"#*-3$)"&3)+3-*&̀LL<&LKa9&:+&($51'-(&0'$%&8)*'#5(&

3#"#*-3$)"&3)+3-*&3-""(<&'$&0)(&2#5+1&$%)$&;"#$%#&('6+'2'3)+$"4&1-3*-)(-1&$%-&8').'"'$4&#2&3-""(&)+1&

'+153-1&3-""&1-)$%&`LMa9&

:+& #5*& ($514<& 0-& 2#5+1& $%)$& $%-& 5(-& #2& ;"#$%#& /*#$-'+& '+& 3-""(& %)(& )& 1#(-71-/-+1-+$&

34$#$#E'3&-22-3$&)+1&$%-&,#($&-22-3$'8-&1#(-&'+&)/#/$#('(&0)(&d9L&x6n,"9&B(&)&*-(5"$&#2&;"#$%#&

$*-)$,-+$& $#& %-)"$%4& 3-""(& 2#*& GK& )+1& KJ& %#5*(<& $%-& 8').'"'$4& 8)"5-(& #2&$%-& 3-""(& )$& )""& 1#(-(&

1-3*-)(-1&3#,/)*-1&$#&$%-&3#+$*#"&6*#5/<&)"$%#56%&'$&0)(&+#$&($)$'($'3)""4&('6+'2'3)+$&@pwd9dMD9&:$&

0)(& 1-$-*,'+-1& $%)$& ;"#$%#& ('6+'2'3)+$"4& *-153-1& 3-""& 8').'"'$4& )+1& ($',5")$-1& )/#/$#('(& '+&

3)+3-*&3-""(&$*-)$-1&0'$%&; "#$%#&/*#$-'+&@pud9ddFD9&=%-(-&*-(5"$(&'+1'3)$-1&$%)$&;"#$%#&'+153-1&

)/#/$#('(& '+&*-('($)+$&H)3#7G&3-""(&)+1&3#+$*'.5$-1&$#&$%-&+#*,)"&)/#/$#$'3&/*#3-((& '+&%-)"$%4&

3#"#+&3-""(9&

=%-& *-")$'#+(%'/& .-$0--+& =AB:CAF& )+1& =AB:CAG& 1-)$%& *-3-/$#*(& '(& 3*53')"& '+& $%-&

)3$'8)$'#+& #2&$%-& =AB:C& ('6+)"'+6& /)$%0)4& 2#*& $%-& 1-)$%& #2& 3#"#*-3$)"& 3)+3-*& 3-""(9& :+& 3-""(<&

=AB:CAF& )+1& =AB:CAG& 1-)$%& *-3-/$#*(& )*-& '+'$')$#*(& #2& =AB:C7'+153-1& /*#6*),,-1& 3-""&

1-)$%&`L^a9&:+&($51'-(&3#+153$-1&0'$%&=AB:C&(-+('$'8'$4&'+&3#"#+&3)+3-*&3-""(<&'$&0)(&2#5+1&$%)$&

=AB:C7(-+('$'8-& 3-""& "'+-& ONcKJ& -E/*-((-1& ,#*-& =AB:CAG& $%)+& =AB:CAF& #+& $%-& 3-""&

,-,.*)+-<& 0%'"-& $0#& *-")$'8-"4& *-('($)+$& 3-""& "'+-(<&H)3#7G&)+1& H#"#LGd<& -E/*-((-1& (','")*&

"-8-"(&#2&=AB:CAF&)+1&=AB:CAG&`Lba9&:$&%)(&.--+&(%#0+&$%)$&$%-&,)\#*'$4&#2&3#"#*-3$)"&3)+3-*&

3-""(& )*-& *-('($)+$& $#& =AB:C9& =%-*-2#*-<&H)3#7G&3-""(<& 0%'3%& )*-& %'6%"4& *-('($)+$& $#& =AB:C7

'+153-1&3-""&1-)$%<&0-*-&(-"-3$-1&'+&$%'(&($5149&:+&)&($514&#+&$%-&-"','+)$'#+&#2&3)+3-*&3-""(&#2&
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=AB:C&1-)$%&*-3-/$#*(&@=AB:CAF&)+1&=AB:CAGD<&=AB:CAG&0)(&(%#0+&$#&.-&,#*-&-22-3$'8-&

2#*& 3)(/)(-& )3$'8)$'#+& $%)+& =AB:CAF& `LJa9& :+& #5*& ($514<& 0-& 2#5+1& $%)$& $%-& *-")$'8-& 6-+-&

-E/*-(('#+&"-8-"(&#2&=AB:CAG&'+&3#"#*-3$)"&3)+3-*&3-""(&0-*-&('6+'2'3)+$"4&'+3*-)(-1&)$&GK&)+1&

KJ&%#5*(&)2$-*&;"#$%#&)1,'+'($*)$'#+9&=%'(&*-(5"$&3)+&.-&'+$-*/*-$-1&)(&$%)$&;"#$%#&)3$'8)$-(&$%-&

3-""&1-)$%&*-3-/$#*&=AB:CAG&)+1&$%5(&3)+&3)5(-&)/#/$#('(&#2&3)+3-*&3-""(&.4&3)5('+6&3)(/)(-&

)3$'8)$'#+9&

:$&%)(&.--+&*-/#*$-1&$%)$&(#,-&3"'+'3)""4&5(-1&1*56(&,);-&3)+3-*&3-""(&(-+('$'8-&$#&=AB:C&

.4&'+3*-)('+6&$%-&/*#$-'+&"-8-"&#2&=AB:CAF&)+1&=AB:CAG&`Lca9&Q*-8'#5(&($51'-(&%)8-&(%#0+&

$%)$&IB=F<&#+-&#2&$%-&1'),'+#$%')U#"-&1*56(&;+#0+&$#&%)8-&)+$','$#$'3&-22-3$(&#+&3#"#+&3)+3-*&

3-""(&@_H=7FF^D<&)3$'8)$-(&$%-&hi!niA!&('6+)"'+6&/)$%0)4<&'+3*-)('+6&$%-&-E/*-( ('#+&#2&$%-&

=AB:CAG&*-3-/$#*&'+1-/-+1-+$&#2&/ML9&:+&)+#$%-*&($514<&'$&0)(&2#5+1&$%)$&BU'$%*#,43'+<&0%'3%&

'(&0'1-"4&5(-1&'+&$%-&3"'+'3<&'+3*-)(-(&$%-&-E/*-(('#+&#2&=AB:CAF&)+1&=AB:CAG&'+&_H=FF^&

)+1&ONKJd&3#"#+&3)+3-*&3-""(&)+1&(-+('$'U-(&3)+3-*&3-""(&$#&=AB:C&K̀da9&:+&)+#$%-*&($514<&$%-&

3%-,#$%-*)/-5$'3&1*56&6-,3'$).'+-&0)(&(%#0+&$#&'+3*-)(-&$%-&-E/*-(('#+&#2&1-)$%&*-3-/$#*(&'+&

_H=FF^&K̀Fa9&

5. Conclusion 

:+&#5*&2'+1'+6(<&'$&0)(&#.(-*8-1&$%)$&;"#$%#&/*#$-'+&1-3*-)(-1&3-""&8').'"'$4&'+&3)+3-*&3-""(&

)+1&%)1&)&34$#$#E'3&-22-3$&.4&'+153'+6&)/#/$#$'3&3-""&1-)$%&8')&*-3-/$#*(9&=%-&2)3$&$%)$&;"#$%#&

/*#$-'+&'+3*-)(-(&$%-&+5,.-*(&#2&=AB:CAF&)+1&=AB:CAG&1-)$%&*-3-/$#*(&3)+&.-&'+$-*/*-$-1&)(&

;"#$%#& ,)4& (-+('$'U-& 3#"#*-3$)"& 3)+3-*& 3-""(& $#& =AB:C9& :+& 3#+3"5('#+<& 0-& $%'+;& $%)$& -E#6-+&

;"#$%#& /*#$-'+&3)+& .-& 5(-1& )(& )& 1#(-& 1-/-+1-+$& )1\58)+$& $%-*)/4& '+& $%-& $*-)$,-+$& #2& %5,)+&

3#"#*-3$)"&)1-+#3)*3'+#,)9 :+&)11'$'#+<&0-&$%'+;&$%)$&-E$*'+('3&)+1&'+$*'+('3&)/#/$#$'3&3)(/)(-(&

)+1& /*#)/#/$#$'3& /*#$-'+& "-8-"(& (%#5"1& .-& '+8-($'6)$-1& '+&#*1-*& $#& 1-,#+($*)$-& $%-&)/#/$#$'3&

-22-3$(&#2&-E#6-+#5(&;"#$%#&#+&1-)$%&*-3-/$#*(9&

Funding  

=%'(&($514&0)(&(5//#*$-1&.4&6*)+$(&i(;'(-%'*&R(,)+6)U'&g+'8-*('$4<&O3'-+$'2'3&A-(-)*3%&

Q*#\-3$(&@iORkg7[BQ<&H#1-l&GdGdK^BFFLD9&
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1-('6+9&h)$-*')"&/*-/)*)$'#+<&1)$)&3#""-3$'#+&)+1&)+)"4('(&0-*-&/-*2#*,-1&.4&O'.-"&k5+-(&)+1&

h-*8-&>5*&O#4;)+9&=%-&2'*($&1*)2$&#2&$%-&,)+5(3*'/$&0)(&0*'$$-+&.4&R+5*&g4()"&)+1&B4")&i;- *&
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O)*'.#4)3'9& B""& )5$%#*(& 3#,,-+$-1& #+& /*-8'#5(& 8-*('#+(& #2& $%-& ,)+5(3*'/$9& H#**-(/#+1'+6&

)5$%#*&*-)1&)+1&)//*#8-1&$%-&2'+)"&,)+5(3*'/$9&

Ethical statement 

=%'(&($514&'(&+#$&)//*#8)"&*-P5'*-1&2#*&$%-&-$%'3(&3#,,'$$--9&

Declaration of interest:  

=%-& )5$%#*(& *-/#*$& +#& 3#+2"'3$(& #2& '+$-*-($9& =%-& )5$%#*(& )"#+-&)*-& *-(/#+('."-& 2#*& $%-&

3#+$-+$&)+1&0*'$'+6&#2&$%-&/)/-*9&
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