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@=)."-&L<ERED
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QB(R/#" C/+0(

I"HSOHE [HS-+8& %)(& ,)+A& DFHO+& 25+3$H+(& (53%& ) BEH6<& )+BH2"), ) $H*4<&
)+18)+$'S5,#*9& B "S-+)$ H+(& +& " HSVYoHE 6-+-&-E/*- (BHE) 2B -8+$(&(53%8&)(&3-"" & BNE'
)+1&AHE*), -1&3-""& 1-)$%&NY"-& ;" HOUHE  H$-'+& 25+ 3 H+& IH+$* 5$- (& SH& ) HISHS 3& 3-8 1-)$%&
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$%6)$83)+&.-&5(-18& +8&$%-&-)*"4& 1') 6+#('(8H2&3H" #*-33)"&3)+3-*& M<&F"a98=%-&)' &#2&$%'(&($51
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8).""$4& A& ($H//'+6& $%-& 3-""& 343"-&)+1&"-) 1 (& $H# ERMBRIB)BHGI6 & SH-EL B "HUHE ' +&
$%-(-&,-3%)+€! (&' (& +#$8 3"-)*&A-$<& ($51'- (& %)8-& (Yo#0+& $%) $&. 'HGHE) (RSB $4&,
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=AB:C&1-)$%&*-3-/$#*(& @=AB:CAF &)+ IRABB< 3L AGR) (& (YHO+& $HE -& #*-& T8-&
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)+L& [H) I SHS B& [HS-+& "-8-"(& (YoH5" LBAKB)SLE '+&*1-*& $H& 1- #+($*)$-& YIRS 3&
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O)* #4)3'9& B™& )5$V0H#*(& 3H,,-+$-1& #+& [*-B'H5(8& 8-*(#+(& #2& $%-& ,)+5(3*/$9& Hi*-(/#+1'+6&
)5$%6t*8*-)1&)+1&)//*#8-18$%-&2'+)"&,) +B(3*/$9

8, /" &*(#88$.> . 0%(
=00 (&($514& (&+HP&)/*#8)"&*-P5*-1824#*&$%-&-$% H&3H,, '$$--9
R. "*&U8$/+0(+0(/0%.%.. #5V(

=0b-& )BH* (&M $& +1#8& 3H+2"3H(& #28 '+$-*-($98& =%-& ) SEYeRICEPIH(E:"-& 24+& $%-&
3H+$-+$8&)+180%'$' +6&#28$598:&/)/-*9

3.0.%.0" 4

"Fay%o#5<&z9<&N)+6&KuB#& a novel biomarker for cancer9&{&H)+3-*&A-(&H"+&R+3#"9&
GJFMSFKF@" "BRREH#'|&FdIFddbn (GakkFb]J 749&

"Ga& =)+6<& 79<& N)+6<& s9<& ?)+<& y9<& {'< DkBB NI&F9&S 5)+6<& 09<& h-"$U-*<& O{9<&
Klotho: a tumor suppressor and modulator of the Wnt/B-catenin pathway in human
hepatocellular carcinoma9&C).&:+8-($9&GdFScN@ERMB A #'1 & FAIFdL IR (BB d NN E&

"La& O%5<& k9<& 7'-<& [9<& A-+<& ?9<& C'5<€AMI&E P& BIE{0<& {9<& S5) +< &R & yYo#5<& {
Restoration of klotho expression induces apoptosis and autophagy in hepatocellular carcinoma
cells9&H-"&R+3#"&@ I#*1*D9& G dF L St 9¢A & 8l F G- d dbik(Fead F Gd FF Jd O&

"Ka&H%-+<&[9<&N)+6<&z9<&Yy%)#< EMNOLRMNBRE{Ogowth and promotes apoptosis
in human lung cancer cell line A5499&{&IE/&H"+&H)+3-*&A-(9&GAFASGc@FDIlcc9& 1#1&Fd9FFI"nFbMA
ccMGac9&

"Ma& C'<& zz9<& _5)+6<& Cs9<& Q-+6<& {{3LNNPR PG +6<& _=9<& H)'<&KIofB<&
suppresses growth and invasion of colon cancer cells through inhibition of IGFI1R-mediated
PI3K/AKT pathway9&:+$&{&R+3#"9&GAFKSKM@BTRMPLIcGn'\#IGAFKPGKLA9&

Na& 5<& hH9<& 0%'<& h9<& y%)+6<& {9<&YB'RA e M9 #<& h9<& h#-<& RN9<&
Klotho deficiency causes vascular calcification in chronic kidney disease9&{&B,& O#3& >-/%*#"9&
GdFFSGG@ FDIR&K#'1&FdIFNIFNBO>9GddcF&FLFF9&

"ba& k5+-(<& 09<& O#4;)+<& h>9<& O)*' . #4)3'<& Bi9<& g4() "<& RO B, m&r OP<&
Apo2L/TRAIL signaling pathway receptors by the activation of Klotho gene with CRISPR/Cas9
in Caco-2 colon cancer cells9&h-1&R+3#"9&GAGFSLI@FGDIFK"N9&1#'| & FA9GHAB M ETBEE.G

"Ja& yYo#5<& 79<& H%-+<& 19<& C-'<& Ph&OTer& §9%8ency causes salt-sensitive
hypertension via monocyte chemotactic protein-1/CC chemokine receptor 2-mediated
inflammation9&{&B,&O#3&>-/%*#"9& GAFMS @ GRDIFIZRFJIFNIFNBO>9GdFLRIFALL9&

“ca&h)$(5,5*)<&s9<&B'U)0)<&_9<&DWLER=9<&>)6)' <& AI<BIBHI<RK%',) <&S9<&
Identification of the human klotho gene and its two transcripts encoding membrane and
secreted klotho protein9& [#3%-,& [#/%4(& A-(& H#,5+9& FccISGKG@LBPE#1&
FA9Fdd”n..*39Fccb9Jd&c9&

"Fda& O%"*}1)<& =9<& B'U)0)<& _9<& h)$(5,5*)<& $9<& Q%) <8B9<& B+)U)0)<& _9<&
>)6)'<& A9<& ISHK& h9<& >).-(Y)<& S98Bucture of the mouse klotho gene and its two
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transcripts encoding membrane and secreted protein9& ?i[O& C-$$9& FccIJSKENEID& 1#'1&
FA9FdF"n(ddmfbcL @cIDddFS&

"FFa& '5*#<& h9<&P(p,5*)<8s9<& 'B)0)<& 9<& 1)0)653%'<& _9<& 056)<& =9<& g$(56'<& =9<&
R%4),)<&s9<&!5%).)4)(%'<&h9<& !)+),-0%& 15,-<&19<&:0)();'<& _9<&:'1)<& BI9<BRID¥E*39<&
>'(%'";)0)<& 09<& >)6)'<& A9<& >).-(%',)<&BiBi&n of the mouse klotho gene leads to a
syndrome resembling ageing9&¥$5*-9&FccbSASLcd @ MMM '|&FA9FdLINQ&GIM

"FGa& :,5*)<& B9<& =(5\'<& sO<&MBEEBIY-1)<& A9<& I5.#$)<& 19<& :0)+#<& BI9<& R.5(-<& H9<&
=#6)(%'<&19<& =#,'+)6)<& h9<& I'$)<& >9<& =#,'4),)<& 19<& :'\',) <& {9<& >).-(%',) <& S9<& ?5\'#;)<& h9<&
BO)$#<& A9<& )& O9#,) <& 19<& :$#<& {9<& >#U);'<& 19<& ) (%' #IHI<& >HQBEI=EE=
03%'4),) K& =<& ?5\'B& =<& >).-(%'X& S9a&ha-Klotho as a regulator of calcium
homeostasis9&03'-+3-9&GHFNE MILFDIFIBRIL#'[&FAIFFG"n(3'-+3-9FFI&McdF9&

"FLa&_8hH K& O&h' & yYoi& X Q) ($HK K& >);)P) &= K& C)+(;& K& A)UU)R& O &
AH(-+.")$B8Q K&[)5, &k K&!5*FHE K&h#ERNIK otho: a novel phosphaturic substance
acting as an autocrine enzyme in the renal proximal tubule9&?BOi[&{9&GdFASGK@aDHI&I1H'1&
FA9Fdt2\9FEMKb"9&

"FKag);)0) <|<&s),)U);" &<&0%',)1¥e<&:")) E<&_)(-6)0) & <&R;)0)L<&?5\'$E<&
?5;5,#$# O<&S),)(% 'S8 &K [otho converts canonical FGF receptor into a specific receptor
Sfor FGF239&>)$5*-9&Gdd"SKKK @ b ACRRAEH&IFd9FdL In-€)$HF M9

‘FMag +#8 &y K& K)"$U&_ K& C)#(%)4#2Bp K& kSR AKE& 5*FH&h K&
h#%),)1' <& %&O'( <AX&>)8-%)+4 &X&O"8-*&Be parathyroid is a target organ for
FGF23 in rats9&{&H""+&:+8-($9&GddbSFFb @P&HH&BHOFFbGn{H:L&Kdc9&

Fra8A'$S-EHOK & Y& OKE& |-",-UK{K& ?'+3HCK& O")$#/#" (&9 & Differential
expression and regulation of Klotho by paricalcitol in the kidney, parathyroid, and aorta of
uremic rats9&!"1+-4&:+$9&GAFMSJb QNI B&KF|&FAIFALIN;'9GAMIGGO&

"Fba®)+Z K &Yp#+E K&K)EC_ K& HYEDB & {'€ HX&N)+& X&N)+&C{S&Kotho, an
anti-senescence related gene, is frequently inactivated through promoter hypermethylation in
colorectal cancer9&=5 #5*&['#"9&GAFFSLG QU\DIBE#'|&Fd9Fddbn(FlFH-b KM B&

"FJa&'65,(;4 & K&BA'+t-; K& h-*-+.);%C),'+ |/ K& 5-%-(;-8EB K& OB3%NHHAK&
0%) %, ##EB< & B8'IAH+-+EOK&N#"2&mor Suppressor Activity of Klotho in Breast Cancer
Is Revealed by Structure-Function Analysis9& h#'& H)+3-*& A-(9& GAFMSFL@KJADIBLLES'|&
FAOFFMBEMKBbINOhHATMAFKF8&

‘Fca®-2))$&B X & B.TA).#5 €«BIRA-1) RBIITRAIL combinations: The new 'trail’ for
cancer therapy (Review)9&R+3#"&C-$$9& GdFK SHEMBERIEH& FAILIcGn#"9GARKIFcGG9&

"Gda@#*)UURS> K& N(()%+&l K& {)#LROX&[)1,)++ B K& f5++-*E&=8&TRAIL-induced
apoptosis: between tumor therapy and immunopathology9&B++&>&s&B3)1& OMBFEHFINID&
1#1&Fd9FFFFN\9EK G 9GddcOdKcdOE9&

"GFdd €CK&EN<E CKEN)+&{ K&h-+6%S K& K&YYHHIK & KE&SFAKENIEO &
Rhein promotes TRAIL-induced apoptosis in bladder cancer cells by up-regulating DRS5
expression9&B6'+6&@B".)+4&ERMBG SFK @ F DM™MIBO& 1#1&FA9FJINLGN)6'+69BAKGLN9&

"GGA&&N' (%*)&IG@railing TRAIL Resistance: Novel Targets for TRAIL Sensitization in
Cancer Cells9&#+3$&RB#"9&BM SMINcI&1#'|&FAILLIcn2#+39Gd&EM9ddd"c9
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"Glaf'l' U8 K& s)4™, 1) "$)+ <&k & B*;) R OXK& i*6-# BXE& IXYXIOXE :(.'C=3&/s
there any correlation between TNF-related apoptosis-inducing ligand (TRAIL) genetic variants
and breast cancer? &*3%&h-1R83'9& G @"DIGr9® 1#'|&FAIMFFKnN)#,(9GdFd9&cLdK9&

"GK&8)+&K--"-+&1h K& Q-++)*F K& CEXF K& 1-&p*gk K& 1-&{#8ORodulation of
TRAIL resistance in colon carcinoma cells: different contributions of DR4 and DR59& [hH&
H)+3-*9& GdFFSFFILd8&HSH " nFKbIc KdE-FLcX

‘CME&& § K&I-+68& K K& BIBKEN) 68 K&Z2'Y K&C5E K& & FI9Resveratrol
overcomes TRAIL resistance in human colon cancer cells9& [)+6")1-(%& {#5*+)"& #2&
Q%)*,)3#"#64<&GAFMSFd @Mb2&&INFI&FAILLGCN.\V98Fd' LK FGAJ

"Gado$#11)&h {I&WST-8 analysis of cell viability during osteogenesis of human
mesenchymal stem cells9& h-$%#1(& h#'& ['#"9& GAFFSIHIRAFR'|& FA9FddRebbcrdJr
"~K8
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Klotho suppresses liver cancer progression and induces cell apoptosis by negatively regulating
wnt/f-catenin  signaling pathway9& N#*'1& {& 05*6& R+3#"'9& GAFM& R3%& GKSFLILAb9& 1#'1&
FA9FFJ n(FGcaEMObFBA9&Qh:11&G K ccLIdS&QhH: 1I&QhHK M Fc&IF9

"GA&HY%-+<&HIISBRE L") +6<R(IE (#+<&!9<&y-"1'3%<&i9<&B.*) %)% & HDASsikg
and tumor suppressor protein Klotho enhances differentiation of a human oligodendrocytic
hybrid cell line9&{&h#"&>-5*#(3'9& GAFM&{) +SMNE@ EBIRFd9Fddbn(FAEKELL F9&i/5.&
GdRE5+&J9&Qh:&5KcdbcKGS&QhH:II&QhHMFM&MKc9

‘Qa& O)*.#4)3'<&iB8 g4()"'<& RI<& O#4;)+<& h9>9<& K&FHL&ARDtial therapeutic
effect of klotho on cell viability in human colorectal adenocarcinoma HT-29 cells9&h-1& R+3#"9&
GdGG&O-/&bSLc@FGDIFcF9&1#'|&FdIBGEIHBAA 98 Qh:11& L "dbFGBK9

‘Lda& A5.'+-;<& =9<& NH#IR<& GARDIRE Tumor Suppressor9& 1& 03%0).<& h9& @-1(D&
i+343"#/-1& #2& H)+3-*9& O/*'+6-*<& [-*"+<& _-'1-".-*69& %$$/(Inn1#'9#*6nHAdBREbncbJ
GRKFc~bGFa&

LFa&%-#dl K&& K&C)1EKE& 'E(H#E K&y-"1'38 K&B.*)%) AR he anti-aging
and tumor suppressor protein Klotho enhances differentiation of a human oligodendrocytic
hybrid cell line9&{&h#"&>-5*#(3'9&GdFMSMdd @GR ENF-d 9 F¢felB d L Kl F K L L " &

L@&5+ K&K K& C8 K& Yok K& & K& &y K& H%)E6ILverexpression of
Klotho suppresses liver cancer progression and induces cell apoptosis by negatively regulating
wnt/B-catenin signaling pathway9&N#*"1&{& 05*6& R+3AVEEGH db9& 1#'1& FA9FFIMnEHBEMDb
dbFbd %

LLagYo# & K& ?) & KE{)+HE KE&K-+BCIHEL'&K KE KE&CE KX BZE&ECE& K&N)+&
z9&lotho, an anti-aging gene, acts as a tumor suppressor and inhibitor of IGF-IR signaling in
diffuse large B cell lymphoma9& {& _-,)$#"& R+3#"9& GdFbSFA@FDILb9& 1#'|& FdBIFBI "n(FLAKM
dLcFMVS&

LKa&- & K&YBHEFKESD)EKEA-RKECEBH K& K&OBBLpigenetic silencing of
Klotho expression correlates with poor prognosis of human hepatocellular carcinoma9& _5,&
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p)*#" GAK&AS. '+ & X&N#LIK [otho suppresses colorectal cancer through modulation of the
unfolded protein response9&R+3#6-+-9&GdFcSLI@UINB&K#'|& FAAFdK FLIJHFIAK ICK 9B

LNag00)+6& KERY KENE K&y%)®BI 7K &H)"0)BK& ‘HK &I KE&HYs&S<&N)6&
HyS%& s5)&HOR=RAIL pathway is associated with inhibition of colon cancer by
protopanaxadiol9&{&Q%)*,)3#"&03'9& GAFMSHHI@EEIREdIF /%% (9GAFKOFF&IAL9&

"Lba&%)+6& K& CH K& HYs& K& O-$*#'*# #8AKE )'(,) & { K& |5)EN{9<kHistone
Deacetylase Inhibitors Sensitize TRAIL-Induced Apoptosis in Colon Cancer Cells9& H)+3-*(&
@[(-"D9&GAFcSFF@MDI"KM9&1#'1&FdILLcdn3)+3*(FFdMd"KM9&

‘LJa&) %)3;)&y K& 08)1"-+¥ K& Q-$-*Fh K& !()+1*#8%h K& [-+-(#8)OK& >-5UF K&
B+1-*) &CRKIRAIL induces apoptosis but not necroptosis in colorectal and pancreatic cancer
cells preferentially via the TRAIL-R2/DR5 receptor9& [#3%',& [#/%4(& B3$)& h#"& H-"Q&-
GdFISFI"M@LINNMEER1#'|&Fd9FdF*n\9..),3*9GdFb9% G9dd"9

"Lca&e%),;)3%4AKE 15,)F AKE& A)\)(-;%)*)K&! >3&0-+65/$}8ORERK mediated
upregulation of death receptor 5 overcomes the lack of p53 functionality in the diaminothiazole
DATI induced apoptosis in colon cancer models: efficiency of DATI in Ras-Raf mutated cells9&
h#"'&H)+3-*9& GAF'SFMIGG9& 1#'| & FEREIFTdMd ib O&

K@ )# €z K& N)+&z K& O%)&6 K& s K& HYe&KYI&Azithromycin enhances
anticancer activity of TRAIL by inhibiting autophagy and up-regulating the protein levels of
DR4/5 in colon cancer cells in vitro and in vivo9&H)+3-*& H#,,5+& @ID9& GAFISLI@FDIKL9& 1#'1&
FA9FFJIM(KdJatFJALdCcc9&

"KFa&*)8-$$&B N K& 1)'6"-'(UBB K K& #'-* &{IRJIn vitro culture with gemcitabine
augments death receptor and NKG2D ligand expression on tumour cells9& O3'& A-/9&
GdFcSc@FDIFMKK9& 1#'|&Fd9Fdt Bk ddY
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