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i<y Dendritic systems as non-viral vectors of siRNA
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Small interfering RNAs (SiRNAS)

x  One of the most noteworthy developments %
x  Able to regulate gene expression

x  Showing promising therapeutic results for cancer
treatment

x  DRAWBACKS: Lack of stability and unsuccessful

SsiRNA delivery in vivo
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' Synthesis and structural characterization of a family of cationic DLDs based on bis-MPA to be i
|

' evaluated as transfecting agents of sSiRNA !
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i g Synthetic strategy
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A o Core molecular weight:
H3N o) n=226; PEG10K N
n=454; PEG20K °

A: DMAP, Pyridine, DCM, RT, 12h
B: DowexW50, MeOH, 2h
C: TFA, DCM 1h
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Structural Characterization:

x IH-NMR
x 13C-NMR
x SEC

Structural characterization

IH-NMR (CD ,0D)

>/Q/ J_{O)\ \NHgTFAi
)\g 77_6(3\/\/1\&1 TFA~

COST ACTION CA 17140

. NANO2CLINIC

CANCER NANOMEDICINE - FROM THE
BENCH TO THE BEDSIDE

PEG10K
-CH,4
-CH,-0 éCF:Z-N_H' (bis-MPA skeleton)
(bis-MPA skeleton) (B-alanine) 'CHZ-C_(O)
/ (B-alanine)
< N R N
< ! > —
e x
] AL ‘ N A
BN — " T s N
— : 0 © o
o ® © < S
e S & « ¢
5.5 5.0 45 4.0 3.5 3.0 25 2.0 15 1.
ppm
13C-NMR (CD ,0D)
PEG10K
TFA(2)
. -3
aeil =g
o —
5 87 g TFA(1)
R 8| @
L~ L
170 160 150 140 130 120 110 100 90 80
ppm

2022-03-18



COST ACTION CA 17140

NANOZ2CLINIC

CANCER NANOMEDICINE - FROM THE
BENCH TO THE BEDSIDE

ap

a2

931 Biophysical Characterization

38 OCH KONST 2%

Bt

Dynamic Light scattering measures (DLS) Z Potential
300 ; 1 Conc Conductivity
] - 0,9 Compound ' ZP (mV
250 ; s P (UM) (mV) (mS/cm)
] L o7 PEG10K-G3-b-alanine-(NH;*),; 16 TFA-
200 ] I : 0.5 35+£1.0 0.024 + 0.006
£ - 0,6
© 150 + { - 05D PEG20K-G3-b-alanine-(NH,*);s 16 TFA-
3 o4 0.5 24+0.9 0.017 £ 0.004
N 100 ] I 0’3
’ PEG10K-G4-b-alanine-(NH;"),, 32TFA-
50 ] - 0,2 0.5 124+ 3.9 0.021 + 0.007
- 0,1
0 ] Lo PEG20K-G4-b-alanine-(NH;*),, 32TFA-
0.5 13.1+43 0.021 + 0.006

038 039 040 041

038: PEG10K-G3-b-alanine-(NH;");4 16 TFA-
039: PEG20K-G4-b-alanine-(NH;")5, 32TFA
040: PEG10K-G4-b-alanine-(NH;")5, 32TFA
041: PEG20K-G3-b-alanine-(NH;"),4 16 TFA-

Temperature= 25 °C
[DLD]= 0.5 uM
Dispersant= buffer pH: 7.4 Krebs-Hepes (Z Potential) and Water (DLS)
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PEG10K-G3-(NH3%),5 16 TFA- PEG20K -G3-(NH3*),5 16 TFA- = 150~
;. a e " o
CTRL 0.1pM |05pM| 1upM 5uM 10 uM CTRL 0.1pMi0.5uM 1pM 5pM 10 uM g =1 PEG10K-G3-(NH," ), 16TFA-
e 3 PEG10K-G4-(NH;")s, 32TFA-
” B PEG20K-G3-(NH,");s 16 TFA-
> +
S 100 1mm E=l PEG20K-G4-(NH;"); 32TFA-
o
PEG10K-G4-(NHg%)3, 32TFA- PEG20K -G4-(NH3*);, 32TFA- %
CTRL 0.1uM‘ O5puM| 1pyM 5uM 10pM CTRLO.1pM |O5pM| 1pM 5pM 10 uM :( 50 -
z
x
@
fa)
-
[a] 0 I T T T T
CTRL 0.1 0.5 1 5 10

CTRL: siRNA ValG32 (10 puM)

DLD concentration (mM)

Between the concentrations of 0.5 pM and 10 uM siRNA is
complexed for all compounds
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-G3-(NH..* . PEG20K -G3-(NH*); 16TFA"
PEGLOK-G3-(NHy"),¢ 16TFA (NH3":o siRNA+RNase+Hep -Degraded Protection

4 RNA-No signal / (signal )
(No signal )

~ _ 3 PEG10K-G3-(NH;"),s 16 TFA-
° 150 = PEG10K-G4-(NH,'); 32TFA-
g B PEG20K-G3-(NH;" ), 16TFA-
© EEl PEG20K-G4-(NH;"); 32TFA-
PEG10K -G4-(NH3*)4, 32TFA- PEG20K -G4-(NH3*),, 32TFA- z, 1004 M
4 3 Protection of
e the siRNA from
< %07 degradation
x
a
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X% < <
Treatments . & @J’ Q@"
1. SIRNA 3. SIRNA + RNase + Hep & &
2. SIRNA +DLD 4. siRNA + DLD + RNase + Hep ° o
© siRNA: ValG32
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Determination of Lactate dehydrogenase (LDH) activity

T98G ceIIs glloblastoma

50 -
- Lactate NAD* Formazan
. /\ N\ - |0 E 40 E= PEGI10K-G,(NH;");5 16 TFA-
g E=1 PEGI10K-G4-(NH,'), 32TFA-
( LoH \ Electron - EEEl PEG20K-G3-(NH,+), 16 TFA-
i o 37 )16
i LDH i o 30 E==l PEG20K-G4-(NH;')3, 32TFA-
LDH n
\ LDH @
)
Pyruvat INT - -
ReleauofLDchr} / y () 20
damaged cell membrane ©
é\:/ I B R R R R R
L t L b °"
ow percentage ow membrane Toxicity CTRL 0.1 0.5 1 5 10
of LDH released damage

DLD concentration (#)

Any of the selected compounds shows toxicity in the range 0.1-10 uM
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Conclusions

X

x  These dendritic systems show protection from RNAses

All the synthesized DLDs interact with siRNA at 0.5 uM

x  The experiments of toxicity of the DLDs in T98G cells don’t show any significant toxicity in the

concentration range (0.1-10 pM)

x  Further experiments should be carried out to make real conclusions about the transfection capacity

2022-03-18 16
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