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DNA : iimportant target for metal complexes

Leishmania £X - This kind of interaction involves
. 4 - COVALENT covalent bond formation of the

+ > metal complex to either the
phosphate or the nucleic acid
- 3 bases

Trypanosomiasis

DNA has 3 parts
Deoxyribose
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i o Covalent binding of the cisplatin to the ADN
Covalent inner-sphere binding

~ This kind of interaction involves covalent bond
formation of the metal complex to either the
phosphate or the nucleic acid bases.

. 1,2-Intrastrand 1,2-Interstrand
Where more than one metal - DNA bond is

formed, crosslink results which can be either
intra- or inter-strand.
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1,2-Intrastrand 1,2-Interstrand

Coor. Chem 6-217. 383, 2001)
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® [intorstrand cross-iin
Cavalent binding of the cisplatin ta the ADN

5G
HN %

'/
Pl S
HN T—a

10 base pairs
per helical turn

—l
o | Intrastrand cross-link
.@ p ¥ | 1,2-d (AG) [20-25%](16%] |
. -
HN—Pt—G

N, Qi G————P1—NH,

Protein-DNA cross-link
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Intrastrand cross-link
3 | 13-4 (GG) and 1,4-d (GG)
[62%](36%]
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In the Laboratory




Covalent binding

Incubation Precipitation
120h EtOH, NaCl
Then redisolution

U

DNA solution

Complex
Metal Quantification
(AAO ICP)
nmol Metal/mg ADN _

DNA Quantification
(UV-Vis)

Metal
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Quantification of [Metal]
HCIO,
—
NH(C¢Hs),

Calibration HCI, 70C

HCIO, /
—

NH(CHs), l

el PRIV,

>
Metal samples
Py p

Covalent binding : Techniques for studying Metal-Drug- DNA
interactions

MMetall, | [ADN]o [ADN],
Complcios | mmebm. | ot |PieC2VIADN) 0T
Fromedio | Promedio Prometio
Pt(CQDF)x(I), 43.278 235.967 0.183 0.236
Pe(CQDE(C, | 3sass | mian | o1 0224
T i 243.656 214.585 1.135 0.215 1 1
Tronplaing | S0 o o o Study of the interaction between the metal complexes
Cisplacino _| 261161 | 333607 [WE] 0233 with DNA by different techniques :
PacQu(Cly; | so0.070 | zovr07 | 135 0ar0
PA(CQDFL(D | 660523 | 255853 2.582 0256
Aucaen | oisos | tsisi | et o155

Au(teTancgy | Isiss | 3ss 734 5552 [ Covalent Interaction
aeicopngrns]_sses | st [_oon__|osio Spectrophotometric Titration by UV-vis

Complelo nmol metol/mg ADNH o
(1) PHCQDP), (), 183,41 839
17172 8%
721,49 213
12507
1359.21
(6) AACQXC) 142075
@) AUCQUTgTa
(@) [ALCQDF)XPPhyJPF,
cis-PUNHD,(CD;
trans-PHNHY(Ch, 113547
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DNA : important target for metal complexes

Hydrogen bonding
NO COVALENT

Electrostatic interactions
——

Minor or Major Groove

Intercalation.

No covalent interaction
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Non-covalent outer sphere binding

= Negatively charged backbone of DNA interacts
with positively charged molecules through
electrostatic interactions or phosphate - oxygen
binding.
Exocyclic groups on the purines/pirimidines can
be involved trough hydrogen bonding to suitable
ligand atoms.

~ Depends primary, on the nature and concentration
of the metal. measured by T, and CD.

[A-Ru(TMP),]*'

Interaccion no covalente
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Fig. 14, Schematic presentation of the modes of interaction of metal complexes with
DNA.
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AmaxWith certain extinction

Absorbance
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Make solution of
concentration low enough
that A< 1

uv Visible  (Ensures Linear Beer’s law

ehavior)

Even though a dual beam
goes through a solvent blank,
choose solvents that are UV
transparent.

Can extract the & value if
conc. (M) and b (cm) are
known

UV bands are much broader
than the photonic transition
event. This is because
vibration levels are
superimposed on UV.

N

400

N
S

Wavelength, A, generally in nanometers (nm)

800

c — ¢* and o — 7* transitions: high-energy, accessible in
vacuum UV (Amax <150 nm). Not usually observed in
molecular UV-Vis.

n — o* and © — o* transitions: non-bonding electrons (lone
pairs), wavelength (Amax) in the 150-250 nm region.

n— n* and © — 7* transitions: most common transitions
observed in organic molecular UV-Vis, observed in compounds
with lone pairs and multiple bonds with Amax = 200-600 nm.
Metal Ligand Charge Transitions (MLCT) or Metal Ligand
Charge Transitions (LMCT)

MLCT dasn* |-
la-w nm

Buffer Tris-HCI(5mM),
NaCI(50mM) pH 7.2

Buffer Tris-HCI(SmM),
NaCI(50mM) pH 7.2




Graficaabsorbancia Vs. longitud de onda del
Q) E6 en buffer
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Studies of no covalent interaction

Spectroscopic Titrations
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T The intrinsic binding constant Kb was determined from the plot of

Metal Complex at fixed concentration - [DNA]/(ea - ef) vs [DNA],

® where [DNA] is the concentration of DNA in base pairs

Neighbor exclusion equation. 2@ the apparent absorption coefficients, €a, ef, eb correspond to Aobs/[M],
o = - ~ - the extinction coefficient for the free metal complex and the extinction

[ADN/(za-¢f) = [ADN]/(za-eb) + 1/[Kb(ea-¢b)] * coefficient of the metal complex in the totally bound form.
%H= (Ai-Af/Ai)100 . The slope equal to 1/(eb - &f) and the intercept equal to 1/[Kb(eb - £f)]
¢ and Kb was obtained adjusting the data to the corresponding curve

[ADN]/(ca-cf) = [ADN]/(sa-gb) + 1/[Kb(ca-eb)] [ADN]/(ga-¢f) = [ADN]/(ga-eb) + 1/[Kb(ea-€b)]

Vfinal, uL [ADN] M] ) of [ADN] / (ef-ea)
2500 0 T9BE-05 | 795E+03 | 7.95E+403 -
2505 414E-06 | T797E-05 | 751E+03 | 7.95E+03 941E-09
2510 8.26E-06 | 7.95E-05 | T.1E+03 | 7.95E+03 [ 9.92E-09
2515 1.24E-05 | T.94E-05 | 6.81E+03 | 7.95E+03 [ 1.09E-08
2520 1.65E-05 | 7.92E-05 | 6.73E+03 | 7.95E+03 [ 1.35E-08
2525 205605 | T.90E05 | 6.71E+03 | 7.95E403 | 1.66E-08
2530 246E-05 | TB9E05 | 6T0E+03 | T.95E403 | 1.97E-08
253 2.86E-05 | TO7E0S | 6.69E+03 | T.95E403 | 2.28E-08
2540 J26E-05 | T.86E-05 | 6.70E+03 | T.95E+03 | 2.62E-08
2545 36TE05 | TB4E05 [ 667E+03 | 795E+03 | 288E-08

Kb = Slope/ Cut off

y =0,0009x + 2E-09
R?=0,999

siop
Cut off point 2.00E-09

7.48

g
=
2
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Scatchard's Equation
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*Spectroscopic titration =K (n—0)
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o Absorbancia
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256406

236406

216006

19406

17406

15406

136406

L1406

906405

706405

506405

Kp(X10'M7) | Ky(x10° M)

CQDP.

138056 | 102:0.5

[Au(CQ)(PPh,)] PFg

379:001 | 184%0.89

Y= -3.02E+07x + 7.48E+06

R?=0.897

Y= -2.01E+05x + 7.08E+04
Rz

005

Spectrofotometric Titration of [Au(CQ)(PPhy)]PF,
with DNA.
@ [Compleio] =9,98x10+and [DNA] = 0-50 M

Fluorimetric Titration [Au(CQ)(PPhs)]PF,
with DNA.

[Compleio] = 7,32x10% Mand [DNA] = 0-10 M

Compounds

UV-Vis Titration

Fluorescence Titration

Ky (6107 M) | Ky (x105 M)

K (X107 M) | Kip(x10° M)

1.38+056 | 1.02+0,15

324121 | 3.26+1.01

CQDP
[AU(CQ)(PPh.)] PF,

379+001 | 1.84+089

527+182 | 2.44=169

Au(CQ)(Cl)

Tm

69,6+ 0,6

[Au(CQ)(PPh,)] PF;

206+04

[Au(CQDF)(PPh3)]PF6

854+15

DNA

64,9+0,1

87,6%0.9

Data from UV-vis experiment

Complex

Bathochromi
sm (Anm)

Constant_binding

Neighbor
exclusion

Scatchard

5 1
Kb(x10"M ")

5 1
Kb2(10°M )

701
Kbi(x10 M)

Au(CQ)(C)

2,68+ 0,09

2.37+0.76

4.03+0.87

450 +0.25

3.79+£0.01

1.84+0.25

Y [AU(CQ)(PPh3)IPF6

.[Au(CQDF)(pPha)]P:e

0,79+ 0.62

0.51+0.25

0.92+0.61

® CQDF

1,02+0,15

Metal Complex/DNA

Number | Start

Stop.

Incremen,
t

Holdtime.

1 40.0°C

55.0°C

30°C

05min

2 55.0°C

70.0°C

10°C

0.5min

3 700°C

940°C

30°C

05min

0.93+0.21

1.38+0.55

Curva e et com el ADR

Tewperstua o)

Calento de 1s pendiente 4r s curvs e
arsiaturalzacion

Tewprraturs 00
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