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Abstract: “Drug repositioning” is a current trend which proved useful in the search of new applications
for existing, failed, no longer in use or abandoned drugs, particularly when addressing issues such as
bacterial or cancer cells resistance to current therapeutic approaches. In this context, six new complexes of
the first-generation quinolone oxolinic acid with rare-earth metal cations (Y%, La%, Sm3, Eu®*, Gd*, Tb?)
have been synthesized and characterized. The experimental data suggest that the quinolone acts as a
bidentate ligand, binding to the metal ion via the keto and carboxylate oxygen atoms; these findings are
supported by DFT calculations for the Sm? complex. The cytotoxic activity of the complexes, as well as the
ligand, has been studied on MDA-MB 231 (human breast adenocarcinoma) and LoVo (human colon
adenocarcinoma) cell lines. UV-Vis spectroscopy and competitive binding studies show that the complexes
display binding affinities (Kv) towards double stranded DNA in the range of 9.33x104 - 10.72x105. Major
and minor groove-binding most likely play a significant role in the interactions of the complexes with DNA.
Moreover, the complexes bind human serum albumin more avidly than apo-transferrin.
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Table S1. Wavelengths and absorbance (A) values observed in the UV-Vis-NIR spectra of oxolinic acid and complexes.

Compound Acid oxolinic

A(nm) 270 365 - - - 1675 1725 - -

A 0,457 0,731 - - - 0,201 0,165 - -

Sodium oxolinate

A(nm) 265 340 1185 - - 1475 1665 - 1950

A 0,629 0,787 0,046 - - 0,086 0,117 - 0,253
Y-oxo0

A(nm) 265 345 425 - - 1455 1670 1945 -

A 0,496 0,654 0,105 - - 0,077 0,096 0,174 -
La-oxo

A(nm) 265 345 - - 1415 - 1685 1910 -

A 0,767 0,896 - - 0,139 - 0,174 0,307 -
Sm-oxo

A(nm) 255 345 1090 1245 1390 1500 1555 1930 1940

A 0,905 1,002 0,219 0,259 0,239 0,254 0,235 0,302 0,303
Eu-oxo

A(nm) 270 345 370 - - 1450 1675 1945 -

A 0,492 0,656 0,641 - - 0,071 0,073 0,192 -
Gd-oxo

A(nm) 260 340 - - - 1450 1675 1940 1950

A 0,897 1,005 - - - 0,118 0,099 0,272 0,268
Tb-oxo

A(nm) - 380 - - - 1455 1675 1825 1945

A - 0.481 - - - 0.113 0.118 0.129 0.285
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Figure S1. FT-IR spectrum of oxolinic acid.
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Figure S2. FT-IR spectrum of sodium oxolinate.
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Figure S3. FT-IR spectrum of Y oxo.
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Figure S4. FT-IR spectrum of La oxo.
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Figure S5.

Experimental vs. predicted IR spectrum of Sm oxo.
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Figure S6. FT-IR spectrum of Eu oxo.
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Figure S7. FT-IR spectrum of Gd oxo.
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Figure S8. FT-IR spectrum of Tb oxo.
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Figure S9. MS spectrum for Y oxo (left) and La oxo (right).
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Figure S10. MS, MS/MS and MS/MS/MS spectra for Sm oxo.
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Figure S11. MS, MS/MS and MS/MS/MS spectra for Eu oxo.
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Figure S12. MS, MS/MS and MS/MS/MS spectra for Gd oxo.
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Figure S13. MS spectrum for Tb oxo.
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Figure S14. Stability assay-UV-vis spectra of the complexes in DMSO-Tris Cl buffer mixture.
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Table S2- Absorbances of tested compounds in UV-vis, in DMSO-TrisHCl buffer, [compound]= 40pM.

t (min) 0 10 20 30 60 120
260 1.9814 2.0715 2.0710 2.0729 2.0729 2.0867
Y oxo 232 0.5276 0.5200 0.5187 0.5193 0.5190 0.5230
260 3.2632 3.2398 3.2424 3.2324 3.2350 3.2240
La oxo 323 0.9843 0.9726 0.9677 0.9616 0.9612 0.9573
262 1.9142 1.9169 1.9435 1.9368 1.9529 1.9629
Sm oxo 322 0.7445 0.7385 0.7566 0.7301 0.7482 0.7407
259 2.3047 2.2995 2.4447 2.4430 2.2808 2.2775
Eu oxo 323 0.6255 0.6292 0.6431 0.6424 0.6105 0.6101
260 2.4489 2.4373 2.4334 2.4409 2.4364 2.4316
Gd oxo 323 0.6497 0.6396 0.6411 0.6486 0.6394 0.6383
260 2.1118 2.0912 2.0883 2.0900 2.0883 2.0850
Tb oxo 323 0.5428 0.5334 0.5329 0.5300 0.5288 0.5317
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Figure S16. Cell viability (%) after 24h of incubation with tested compounds: A. on MDA-MB 231 cell line, B. LoVo

cell line.
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Figure S17. Cell viability (%) after 48h of incubation with tested compounds: A. on MDA-MB 231 cell line,
B. LoVo cell line.
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Figure S19. Absorption spectra of the tested compounds in the absence and presence of increasing amounts of DNA.
[compound] =20 uM; [DNA] =0, 5, 10, 15, 20, 25, 30, 35, 40 uM. The arrows show the absorption changes upon

increasing the DNA concentration.
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Figure S20. Representation of the DNA-binding constant (Kv) of the studied compounds.
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Figure S22. Graphical representation of the Ksv constants of the studied compounds.
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Figure S23. Representation of the Kso constant of the studied compounds.
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Figure S24. Changes in fluorescence intensity of free HSA vs. compound-HSA systems; the black arrows indicate a

decrease of the intensity upon the addition of increasing amounts of compound; [HSA] = 2.5 uM, [compound] =0, 1,

2,3,4,5,6,7,8 uM.



Oxolinic acid Y oxo
250 - 250+
— 0 UM — ) M
— i —1m
200 —_—2yuM
- — 3 uM G
3 4uM =2
© 150 5uM 5
> 6 uM >
c 1004 8 pM c
3 2z
= =
= =
504
o o~ 0 : , S
350 400 450 500 350 400 450 500
Wavelength (nm) Wavelength (nm)
La oxo Sm oxo
230 250
— M —_—C M
=1uM —_—1 M
200 —2 UM 200 — tM
-~ —13 M i —3 M
= —4 M 3 4 pM
& 150 5pM ;150 5 pM
> 6 uM 6 pM
fi 7 M ‘? 7 uM
£-180 Ll 2 100 8 uM
Q
= £
L —
50 50
0 — = 0 : - ; ]
350 400 450 500 350 400 450 500

Wavelength (nm)

Eu oxo
250

— M
—1 M
— yM
—3 M
- 4 uM
5 uM
6 pM
7 uM
8 uM

= [ N
=3 @ =}
=3 =} =)

Intensity (a.u.)

wu
o

Wavelength (nm)

350 400 450

Wavelength (nm)

Intensity (a.u.)

Gd oxo
250
— () M
— ] uM
200 — UM
i —13 pM
= 4uM
150 5 M
> 6 uM
.‘ﬁ 7 uM
c 100 8 uM
[
s
c
-
50
0 - v ~ ; =
500 350 400 450 500

Wavelength (nm)

Tb oxo
250
— O uM

350 400 450

Wavelength (nm)

Figure S25. Changes in fluorescence intensity of free apo Tf vs. compound-apo Tf systems; the black arrows indicate a

decrease of the intensity upon the addition of increasing amounts of compound. [apo-Tf] =1 pM, [compound] =0, 1,

2,3,4,5,6,7,8 uM.
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Figure S28. Classical (left) and modified (right) Stern-Volmer plots for each of the HSA interaction studies.
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Figure S29. Classical (left) and modified (right) Stern-Volmer plots for the apo-Tf interaction assay.
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Figure S30. Ka and Kd for each of the studied compound-HSA systems.
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Figure S31. Representation of Ka and Kd constants for each of the apo-Tf interaction systems.
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Figure S32. Synchronous spectra for the HSA interaction systems recorded at AA=15 nm. [HSA]=2.5 uM, [Sm oxo] =

0,1,23,4,56,7,8 uM.
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Figure S33. Synchronous spectra for the HSA interaction systems recorded at at AA= 60 nm. [HSA] = 2.5 pM, [Sm oxo]

=0,1,2,3,4,5,6,7,8 uM.

Wavelength (nm)

Y oxo

500 —0 M
—1 M
450 =l
400 —3 M
~ —_— M
5 350 —_—
8 300 —5uM
—7uM
& 250+ 8uM
2 200
2
c 1504
=
100
50 1
0
250 300 350 400
Wavelength (nm)
Sm oxo
500+
450 4
400 4
’7
5 350
© 300
2 250
wn
2004
3
e 150
=
1004
50
0 ; -
250 300 350 400
Wavelength (nm)
Gd oxo
500 —0yM
— pM
450 — %M
400 —_— M
-~ —_—q M
5 350 — M
3 300 _g u:
—7u
2 250 8 M
v
c 200
]
= 150
=
100
50
. N -
250 300 350 400
Wavelength (nm)
— uM
— M




Oxolinic acid Y oxo
200+ —ouM 200+ R
—_—1 M —1pM
— —
W 3 pM
1504 ——a4 M 150 4 M
= 5uM E] 5 pM
& 6 uM o 6 uM
7 uM 7 pM
> J > H
2 100 8 M & 100 4 8l
= =
g Z
= 50 = 504
4] T T i 0 T = == i
250 300 350 400 250 300 350 400
Wavelength (nm) Wavelength (nm)
La oxo Sm oxo
200 —iy 250
—_—M — M
—2 pM —1uM
M 200 —_—2m
—~ 150 4 4 M 3 —3 pM
= 5 M = 4pM
o 6 B 150 5pM
8 M
7 UM =z 6 UM
2 1004 B M & 7 M
@ c 100 8 M
c z
Jg =
— 50 50
0
0 ; _ — - 250 300 350 400
250 300 350 400
Wavelength (nm)
Wavelength (nm)
Eu oxo Gd oxo
200 - —_ M 200 —_—0 M
—1M —1uM
— pM —2 gM
— —3 M
~ 150+ j:: ~ 150 et
3 5 M 3 5pM
© 6 M 5 6 UM
= 7 > | 7 M
2100 st: S0 o
2 =
2 z
£ sod = 504
04— - - 0
e mm iy il 250 300 350 400
Wavelength (nm) Wavelength (nm)
Tb oxo
200+ —om
—1 M
—2 M
— 3 M
1507 44M
= 5 uM
o 6 UM
7 pM
b
f 100 4 8 uM
0
c
@
=
= 50
250 300 350 400

Figure S34. Synchronous spectra of the tested compounds - apo-Tf systems recorded at AA=15 nm. [apo-Tf] =1 puM,

[compound]=0,1,2,3,4,5,6,7, 8 uM.
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Figure S35. Synchronous spectra of the tested compounds - apo-Tf interaction systems recorded at AA=60 nm. [apo-

Tf] =1 pM, [compound]=0,1,2,3,4,5,6,7, 8 uM.






