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1. �4>5G64G EFG?5=O 4>>F>D4 DV?>E>DVW

1.1. ��� 74>5G64G4 EFG?5=O 
4>>F>D4 DV?>E>DVW

�G>>64 �4DVO �=4DVW6=4

1.2. �E6VF=L>-=4G>>64 
?D>7D4<4, O>G 7465DL<6 
74>5G64G

62427 �E6VF=L>-=4G>>64 ?D>7D4<4 ?V47>F>6>< 4>>F>DV6 DV?>E>DVW 6 
4E?VD4=FGDV �=EF<FGFG 5V>EV<VW V<.�.�.�4??44V=4 ��� '>D4W=< 74 
E?5FV4?L=VEFN 091 «�V>?>7VO F4 5V>EV<VO» (091 �V>?>7VO F4 5V>EV<VO)

1.3. �>D5<V 5?5<5=F< 
>E6VF=L>-=4G>>6>W ?D>7D4<< 
74557?5GGNFLEO V=L<< 
74>?44>< 6<M>W >E6VF</
=4G>>6>N GEF4=>6>N (G F><G 
G<E?V V=>75<=<<)

F4>

2. �<E5DF4FVO

2.1. &5<4 4<E5DF4FVW �V>?>7VG=V 6?4EF<6>EFV >GD>G<V=G, 44E>D5>64=>7> =4 ?D>F5W=4E

2.2. �=>F4FVO 4<E5DF4FVW �GD>G<V= (4<D5DG?><?<5F4=) 3 F5 ?>?VD5=>?L=4 E?>?G>4 
?D<D>4=>7> ?>E>465==O 7 =<7>>N F5D4?56F<G=<E 6?4EF<6>EF5=, 4 
E4<5 4=F<?D>?VD5D4F<6=>N, ?D>4?>?F>F<G=>N F4 ?D>F<?GE?<==>N 
6?4EF<6>EFO<<, 4?5 =<7L>>N 5V>4>EFG?=VEFN. �4=<< 7V E?>E>5V6 
?V46<M5==O 5V>4>EFG?=>EFV >GD>G<V=G T =>7> 674T<>4VO 7 
?D>F5W=>6<<< =>EVO<<. �<DF5DV==<= F>>E<= (�&) T >4=<< V7 
=4=5V?LL 6<6G5=<E ?D<D>4=<E F<F>F>>E<G=<E 475=FV6 7V 
E?5F<DVG=VEFN 4> 4E>FV=>64=>7> 7 ?GE?<==<<< >?VF<=4<< 
D5F5?F>D4 proHB-EGF (75?4D<=-769O7G64?L=<= EGF-?>4V5=<= D4>F>D 
D>EFG). �<>>D<EF4==O CRM197 6 O>>EFV =>EVO 4?O >GD>G<V=G T O> 
E?>E>5>< ?V46<M5==O 5V>4>EFG?=>EFV >EF4==L>7>, F4> V L?OE>< 
E?5F<DVG=>EFV 4>EF46>< >GD>G<V=G 6 >?VF<=<. &4><< G<=><, 
4>E?V465==O GF6>D5==O >><??5>EV6 >GD>G<V=G 7 ?D>F5W=>6<<< 
=>EVO<<, 7>>D5<4 7 CRM197, T >4=<< 7 ?5DE?5>F<6=<E ?V4E>4V6 4?O 
EF6>D5==O =>6<E ?D5?4D4FV6 7 ?D>F<?GE?<==<<< 6?4EF<6>EFO<<.
�5F>N D>5>F< 5G?> >45D64==O >><??5>EV6 >GD>G<V=G 7 ?D>F5W=4<< 
BSA F4 CRM197 4?O ?V46<M5==O 5V>4>EFG?=>EFV F4 E?5F<DVG=>W 
4>EF46>< >GD>G<V=G 6 >?VF<=< F4 E4D4>F5D<EF<>4 >FD<<4=<E 
>><??5>EV6. 
�V4?>6V4=> 4> <5F< 5G?> ED>D<G?L>64=> 6 74644=L:
1.    �FD<<4F< >><??5>E< >GD>G<V=G 7 ?D>F5W=4<< BSA F4 CRM197 F4 
>E4D4>F5D<7G64F< WE DV7<>>-EV<VG=V 6?4EF<6>EFV;
2.    �>E?V4<F< F<F>F>>E<G=<= 6??<6 >FD<<4=<E >><??5>EV6 M>4> 
<4?V7=V7>64=<E >?VF<=;
3.    �FV=<F< 4VN >GD>G<V=G, ?D>F5W=>6<E =>EVW6 F4 ?D>F5W=-
>GD>G<V=>6<E >><??5>EV6 M>4> =5<4?V7=V7>64=<E >?VF<=;
4.    �<6G<F< <5E4=V7<< 674T<>4VW >GD>G<V=G F4 =>7> ?D>F5W=>6<E 
>><??5>EV6 7 ?>65DE=5N <4?V7=V7>64=<E >?VF<=;
5.    �9OEG64F< <5E4=V7<< F<F>F>>E<G=>7> 6??<6G >FD<<4=<E 
>><??5>EV6 =4 <4?V7=V7>64=V >?VF<=<;
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6.    �>E?V4<F< V<G=>75==VEFL ?D>F5W=>6<E =>EVW6 >GD>G<V=G.
     �FD<<4==O >><??5>EV6 >GD>G<V=G 7 ?D>F5W=4<< BSA F4 CRM197 F4 

E4D4>F5D<EF<>4 WE 6?4EF<6>EF5=. �>E?V465==O in silico <>6?<6<E 
E4=FV6 79T4=4==O <>?5>G?< >GD>G<V=G F4 46>E 4>E?V46G64=<E 
?D>F5W=V6 3 CRM197 F4 BSA 74 4>?><>7>N <>?5>G?OD=>7> 4>>V=7G 
?>>474?> =4O6=VEFL M>=4=<5=L5 46>E E4=FV6 769O7G64==O 6 
<>?5>G?V BSA F4 ?D<=4=<=V >4=>7> 6 <>?5>G?V CRM197. �7V4=> F4><E 
D>7D4EG=>V6, 6 ?5DL><G E4=FV 769O7G64==O >GD>G<V=G 7 BSA 6V= 
GF6>DNT 6>4=56V 769O7>< 7 74?<L>4<< Tyr138, Tyr161 V His146. �DG7<= 
E4=F 769O7G64==O >GD>G<V=G 7 BSA E4D4>F5D<7G646EO 6>4=56<<< 
769O7>4<< <V6 Ser202, Ile290 V 674T<>4VO<< <>?5>G?OD=<E Ã-
>D5VF4?5= (Pi-Pi 769O7>><) 7 Trp214. �><??5>E CRM197 7 >GD>G<V=>< 
EF45V?V7GTFLEO L?OE>< GF6>D5==O 6>4=56<E 769O7>V6 V7 674T<>4VO<< 
Lys20, Gly18 V Pi-Pi <V6 4D><4F<G=<<< G4EF<=4<< >GD>G<V=G F4 His17 V 
Tyr61 CRM197. %?5>FD><5FD<G=5 4>E?V465==O ?>>474?>, M> >5<464 
?D>F5W=< 6<O6<?< 744F=VEFL ?V46<MG64F< D>7G<==VEFL >GD>G<V=G 6 
6>4=<E 5GD5D4E, M> <>6=4 5G?> 74DV>EG64F< ?> 75V?LL5==N 
?>7?<=4==O =4 E6<?V 420=< 4?O GF6>D5=<E >><??5>EV6, M> T 
E4D4>F5D=<< <4>E<<G<>< ?>7?<=4==O >GD>G<V=G. �D< =4E<G5==V 
?D>F5W=V6 >GD>G<V=>< ?>44?LL>7> 75V?LL5==O 5D5>F<6=>EFV 
?>7?<=4==O =5 E?>EF5DV74TFLEO. �4 >E=>6V F<E 44=<E <>?OD=5 
E?V66V4=>L5==O EF4=>6<?> 1:2,5 4?O BSA V >GD>G<V=G F4 1:3 4?O 
CRM197 V >GD>G<V=G 6V4?>6V4=>. %?5>FD4?L=4 ?>654V=>4 >><??5>EV6 
<>65 5GF< 4>>47>< EF5EV><5FDVW GF6>D5==O >><??5>EV6 >GD>G<V=G 7 
BSA 45> CRM197. �F65, M> 5V?LL5 =V6 >4=4 <>?5>G?4 >GD>G<V=G 
<>65 674T<>4VOF< 7 >4=VTN <>?5>G?>N ?D>F5W=G. 
�FD<<4=V >><??5>E< E4D4>F5D<7G64?<EO EF45V?L=VEFN F4 
?V46<M5=>N D>7G<==VEFN >GD>G<V=G. �7V4=> <>45?N64==O in silico F4 
E?5>FD>D>F><5FD<G=<E 4>E?V465=L <>?5>G?4 CRM197 <4T =5 
<5=L5 >4=>7> E4=FG 79T4=4==O 7 >GD>G<V=><, 4 <>?5>G?4 BSA <4T 
M>=4=<5=L5 464 E4=F< 79T4=4==O 7 <>?5>G?>N >GD>G<V=G.
�FV=>4 F<F>F>>E<G=>7> 6??<6G >FD<<4=<E >><??5>EV6 M>4> 
<4?V7=V7>64=<E >?VF<= F4 WE 557?5G=>EFV 4?O G<>6=> =>D<4?L=<E 
>?VF<= in vitro. �>E?V465==O 6??<6G >GD>G<V=G =4 <4?V7=V7>64=V 
>?VF<=< 5G?> 6<7=4G5==> 74 =>7> V=45>E>< F<F>F>>E<G=>EFV 50% 
(IC50) =4 <4?V7=V7>64=<E >?VF<=4E ?V=VW MDA-MB231, M> ?>>474?4 
=<7L>G F<F>F>>E<G=VEFL 6V?L=>7> >GD>G<V=G. (IC50=0,012 <7/<?). 
�<7=4G5==O IC50 45<>=EFDGT 557?5>G 6<>>D<EF4==O =5F>>E<G=>7> 
D5>><5V=4=F=>7> ?>EV4=>7> �& (CRM197) F4 =>7> �-DD47<5=FG (SbB)  
=4 6V4<V=G 6V4 4<DF5DV==>7> F>>E<=G 4?O 4>E?V46G64=<E >?VF<=. �?O 
4<DF5DV==>7> F>>E<=G IC50 EF4=>6<?4 0,048 <>7/<? 4?O >?VF<= ?V=VW 
MDA-MB231 V 0,018 <>7/<? 4?O >?VF<= ?V=VW A431. �?VF<==4 ?V=VO A431 
45<>=EFDG64?4 6<MG GGF?<6VEFL 4> 4<DF5DV==>7> F>>E<=G G5D57 
6<M<= DV65=L 5>E?D5EVW proHB-EGF O> <VEFO 769O7G64==O 7 �&. IC50 
4?O CRM197 V SbB 5G6 =4 464 ?>DO4>< 6<M<<, =V6 4?O �& 4?O >5>E 
?5D56VD5=<E >?VF<==<E ?V=V=. &5 E6V4G<FL ?D> F5, M> 6<>>D<EF4==O 
CRM197 V SbB T 5V?LL 557?5G=<<, =V6 ?D<D>4=>7> �&. 
�<6G<= DV65=L F<F>>E<G=>EFV CRM197 6V4=>E=> =4F<6=>7> �& =5 
6<>?NG4T 6??<6G CRM197 =4 >?VF<=G L?OE>< D>D<G64==O ?>D 6 
<5<5D4=V. �?O ?5D56VD>< 44=>W 7V?>F57< 5G?> ?D>6545=> 
6<7=4G5==O ?D>6V4=>EFV D>ED4F<4<?5F4=>?4<V=-6<VMGN64?L=>W 
5VL4D>6>W ?V?V4=>W <5<5D4=< ?V4 4VTN DV7=<E 5?>>4F>DV6 GF6>D5==O 
?>D 3 E>?5= FV47>?VN 7 DV7=>N 4>66<=>N 5VG=>7> ?4=FN74 F4 6??<6 
>>=9N74FV6 CRM197 7 5?>>4F>D4<< =4 ?GE?<==V >?VF<=<. &D< 
=4=5D5>F<6=VLV 5?>>4F>D< 74 D57G?LF4F4<< 5>E?5D<<5=FV6 7V 
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7=<65==O 5?5>FD>?D>6V4=>EFV D>ED4F<4<?5F4=>?4<V=-
6<VMGN64?L=>W 5VL4D>6>W ?V?V4=>W <5<5D4=< 5G?< >5D4=V 4?O 
F5EFG64==O =4 >G?LFGD4E >?VF<=. $57G?LF4F< ?>>474?< ?V46<M5==O 
6<FFT744F=>EFV =4 30% >?VF<=, >5D>5?5=<E CRM197 (10-7<>7/<?), ?V4 
6??<6>< 5?>>4F>DG =4 >?VF<=4E �431. 
� <5F>N 6<7=4G5==O 5D5>F<6=>EFV 74EF>EG64==O >><??5>EV6 
>GD>G<V=G 7 ?D>F5W=4<< M>4> <4?V7=V7>64=<E >?VF<= << 
?D>F5EFG64?< >?VF<==G ?V=VN MDA-MB-231. IC50 >><??5>EV6 
>GD>G<V=G EF4=>6<?4 0,0015 <7/<? 4?O CRM197 V 0,0008 <>7/<? 4?O 
SbB M>4> >?VF<= MDA-MB-231. &5 E6V4G<FL ?D> F5, M> >><??5>E< 
?D>F5W=V6 7 >GD>G<V=>< <>6GFL 5GF< 5D5>F<6=<<< 74E>54<< 
4>EF46>< 4?O ?>>D4M5==O E?5F<DVG=>EFV 4>EF46>< F4 ?V46<M5==O 
5V>4>EFG?=>EFV >GD>G<V=G 4?O <4?V7=V7>64=<E >?VF<=. 
�<FFT744F=VEFL >?VF<= MDA-MB-231, >5D>5?5=<E >><??5>E4<< 
>GD>G<V=-BSA F4 >GD>G<V=-SbB, 7<5=LGTFLEO 6 1,5 D47< ?>DV6=O=> 7 
6??<6>< 6V?L=>7> >GD>G<V=G. �><??5>E SbB 7 >GD>G<V=>< 7=<6G646 
6<FFT744F=VEFL MDA-MB-231 V A431 >?VF<= =4 49% V 71% 6V4?>6V4=>. 
�4?V7=V7>64=V EGE?5=7V==V >?VF<=< Jurkat F4 =5<4?V7=V7>64=V >?VF<=< 
4BL ?D>45<>=EFDG64?< 6V4EGF=VEFL GGF?<6>EFV 4> 6EVE ?D>F5EF>64=<E 
>><??5>EV6 =<>6VD=> 74 D4EG=>> =<7L>>7> DV6=O 5>E?D5EEVW proHB-
EGF =4 WE ?>65DE=V.
'F6>D5==O >><??5>EV6 >GD>G<V=G 7 =5F>>E<G=<<< ?>EV4=<<< 
4<DF5DV==>7> F>>E<=G 7=4G=> ?V46<M<?> 5V>4>EFG?=VEFL >GD>G<V=G 
M>4> <4?V7=V7>64=<E >?VF<=. �%50  4?O >><??5>EV6 >GD>G<V=G 7 
CRM197 F4 SbB V EF4=>6<?< 4,2<>� F4 2,2<>� 6V4?>6V4=>.
�>E?V465==O 674T<>4VW >FD<<4=<E >><??5>EV6 7 >?VF<=4<< F4 
6<7=4G5==O <5E4=V7<V6 WE F<F>F>>E<G=>7> 6??<6G =4 <4?V7=V7>64=V 
>?VF<=<. �4 4>?><>7>N ?D>F>>>6>W F<F>D?G>D<<5FDVW 5G?> 
?D>45<>=EFD>64=5 75V?LL5==O 5D5>F<6=>EFV 674T<>4VW 7 ?>65DE=5N 
>?VF<= D?G>D5EFVNNG>7> >GD>G<V=G ?D<=4=<=V 6 6 V 10 D47V6 4?O 
>><??5>EV6 BSA 7 >GD>G<V=>< F4 SbB 7 >GD>G<V=>< 6V4=>E=> 6V?L=>7> 
>GD>G<V=G 4?O >?VF<= �431. �?O >?VF<=>W ?V=VW MDA-MB-231 DV65=L 
674T<>4VW 7 >><??5>E4<< 75V?LLG646EO 6 5 F4 7 D47V6 4?O BSA 7 F4 
SbB 6V4?>6V4=>. 
�>E?V465==O G4EG V=F5D=4?V74FVW >GD>G<V=G >?VF<=4<< �431 
?>>474?>, M> 6V?L=<= >GD>G<V= ?>FD4??OT 6 E5D54<=G >?VF<= 
6?D>4>66 15 E6<?<=, F>4V O> >><??5>E< >GD>G<V=G 7 ?D>F5W=>6<<< 
=>EVO<< EF4NFL ?>6=VEFN V=F5D=4?<7>64=<<< 6?D>4>66 90 E6<?<=. 
%?>6V?L=5=5 FD4=E?>DFG64==O ?D>F5W=>6>->GD>G<V=>6>7> 
>><??5>EG 4> >?VF<=< <>6=4 ?>OE=<F< 674T<>4VTN SbB V CRM197 7 
proHB-EGF, M>, =<>6VD=>, ?D<6>4<FL 4> WE 74FD<<>< =4 >?VF<==V= 
?>65DE=V.
�<7=4G5==O DV6=O >GD>G<V=-V=4G>>64=>7> 4?>?F>7G ?>>474?>, M> 
6<>>D<EF4==O >><??5>EV6 BSA->GD>G<V= 45> SbB->GD>G<V= 
?V46<M<?> DV65=L 747<55?V >?VF<= A431 G 3,14 F4 4,97 D47V6 
6V4?>6V4=>, F>4V O> 6<FFT744F=VEFL >?VF<= MDA-MB-231 7=<7<?4EO 6 2 
D47< ?>DV6=O=> 7 >>=FD>?5< 4?O >5>E 6<>>D<EF4=<E 5V?>>6<E =>EVW6. 
�F65, 5D5>F<6=VEFL 4?>?F>7G 7G<>6?5=4 6 ?5DLG G5D7G <>?5>G?>N 
>GD>G<V=G, F>4V O> BSA F4 SbB 6<>>=GNFL D>?L ?5D5=>E=<>V6. 
�G?> ?>>474=>, M> 6??<6 >GD>G<V=G F4 =>7> >><??5>EV6 6<>?<>46 
747<55?L >?VF<= 6 ?5DLG G5D7G 4?>?F>7><, F>4V O> 6<VEF 
=5>D>F<G=<E >?VF<= 5G6 =4 DV6=V >>=FD>?N. 
�=4?V7 6<VEFG >E=>6=<E E<7=4?L=<E ?D>F5W=V6 ?>>4746 EF4F<EF<G=> 
4>EF>6VD5=5 7=<65==O D>ED>D<?L>64=>W D>D<< EGFR, M> 
?D<76>4<FL 4> 75V?LL5==O =<>6VD=>EFV ?5D5E>4G <4?V7=V7>64=<E 
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>?VF<= 4> 4?>?F<G=>7> L?OEG G5D57 7=<65==O DV6=O 4>F<64FVW Akt-1. 
�>E?V465==O V<G=>75==>EFV >>D5<<E EG5>4<=<FL =5F>>E<G=>7> 
D5>><5V=4=F=>7> 4<DF5DV==>7> F>>E<=G. �FV=>G V<G=>75==>EFV 
D5>><5V=4=F=<E ?D>F5W=V6 ?D>6>4<?< 4?O 6<7=4G5==O <>6?<6>EFV WE 
6<>>D<EF4==O ?D< EF6>D5==V =4 WE >E=>6V ?V>4DEL><E 74E>5V6, 6 F><G 
G<E?V >><??5>EV6 7 >GD>G<V=><. �4=E<?L=VLV V<G=>75==V 6?4EF<6>EFV 
E4D4>F5D=V 4?O CRM197, F>4V O> SbB ?D>O6<6 =<6G<= DV65=L 
V<G=>75==>EFV, M> T ?V47DG=FFO< 4?O 6<>>D<EF4==O E4<5 �-EG5>4<=FV 
O> =>EVO >GD>G<V=G, >E>V?L>< 6V= =5 5G45 6<>?<>4F< 4>F<6=>W V<G==>W 
6V4?>6V4V F4 T 5V?LL 557?5G=<< ?D< 6<>>D<EF4==V in vivo. 
&4><< G<=><, 6 E>4V 4<E5DF4FV==>W D>5>F< 5G?> EF6>D5=> >><??5>E< 
>GD>G<V=G 7 ?D>F5W=4<< BSA, CRM197 F4 =>7> �-DD47<5=F><, 
4>E?V465=> F4 ?D>4=4?V7>64=> WE DV7<>>-EV<VG=V 6?4EF<6>EFV F4 6??<6 
=4 <4?V7=V7>64=V F4 =5<4?V7=V7>64=V >?VF<=<, M> 4>76>?<?> EF6>D<F< 
?V4E>4< 4> ?V46<M5==O 5V>4>EFG?=>EFV F4 E?5F<DVG=>EFV 4>EF46>< 
>GD>G<V=G 4> ?GE?<==<E >?VF<=. �FD<<4=V D57G?LF4F< 4>76>?<?< 
7D>5<F< =4EFG?=V 6<E=>6><:
1.    �GD>G<V= GF6>DNT EFV=>V >><??5>E< 7 BSA F4 CRM197 74 D4EG=>> 
VE=G64==O M>=4=<5=L5 46>E E4=FV6 79T4=4==O 7 <>?5>G?>N BSA F4 7 
<>?5>G?>N CRM197;
2.    $V65=L F<F>F>>E<G=>EFV F4 4=F<?D>?VD5D4F<6=>W 4>F<6=>EFV 
>GD>G<V=-?D>F5W=>6<E >><??5>EV6 5G6 5V?LL5 =V6 =4 ?>DO4>> 6<M<< 
6V4=>E=> 6V?L=>7> >GD>G<V=G;
3.    �D>F5W=->GD>G<V=>6V >><??5>E< =5 ?D>O6?ONFL 6<D465=>7> 
F<F>F>>E<G=>7> 6??<6G M>4> =5<4?V7=V7>64=<E >?VF<=;
4.    �V>4>EFG?=VEFL >GD>G<V=G G E>?44V >><??5>EV6 7 >GD>G<V=>< 
75V?LLGTFLEO 74 D4EG=>> ?V46<M5==O D>7G<==>EFV, F>4V O> 
E?5F<DVG=VEFL 4>EF46>< >GD>G<V=G 4> <4?V7=V7>64=<E >?VF<= G E>?44V 
>><??5>EV6 7 =5F>>E<G=<< D5>><5V=4=F<< ?>EV4=<< 4<DF5DV==>7> 
F>>E<=G 75V?LLGTFLEO 74 D4EG=>> 674T<>4VW 7 D5F5?F>D>< pro-HB-
EGF =4 F<E >?VF<=4E, M> 5G?> 6<7=4G5=> 74 75V?LL5==O< 
5D5>F<6=>EFV 674T<>4VW >GD>G<V=G 7 ?>65DE=5N >?VF<= F4 74 DV6=5< 
V=F5D=4?V74FVW >><??5>EV6;
5.    �5D56464NG<< L?OE>< 747<55?V <4?V7=V7>64=<E >?VF<= ?V4 4VTN 
>GD>G<V=-?D>F5W=>6<E >><??5>EV6 5G6 4?>?F>7;
6.    �<G=>75==VEFL =5F>>E<G=<E ?>EV4=<E 4<DF5DV==>7> F>>E<=G 
7<5=LGNFLEO 7 WE D>7<VD><, M> 4>76>?OT ?D>?>=G64F< <5=LG 
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D44< ?D> GF6>D5==O D47>6>W 
D44<
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�>?>64 D47>6>W D44<

��� '5D=<L5=>> �>?>4<<<D �?5>E4=4D>6<G
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EFDG>FGD=<= ?V4D>74V?

�=EF<FGF 5V>EV<VW V<. �.�. �4??44V=4 ��� '>D4W=<

�4G>>6<= EFG?V=L �>>F>D =4G>, 03.00.20 �V>F5E=>?>7VO

�4F4 >FD<<4==O 4<??><4 
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