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Announcement
Grading

Mistake we have class on the 39 not 4t
May 3" no lecture, review session
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Recap

Exam 3
What the rest of the Periodic table was about



Bioinorganic Chemistry

Two fundamental chemical process

 The use of radiant solar energy to drive chemical reactions that
produce oxygen and reduced organic compounds.

 The oxidation products of the above reactions.

Interplay between kinetics and thermodynamics.
« Catalyst in the form of enzymes
 Metal-contain compounds



Organisms

Chemolithotrophic bacteria — get energy from various sources
2Fe?* + [O]> Fe,O; + energy

~ Nitrifying bateria — use ammonia or nitrite
2 NH; + [O] 2 2 NO,~ + 3 H,O + energy
NO,~ + [O] - NO; + energy

Photolithotrophic — green sulfur bacteria and purple sulfur bacteria
8H,S + [O] = Sg + 8H,0 + energy
Sg + 8H,0 + [O] > 8S0O,? + 16H* + energy
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Porphyrins

Biomolecules are often complex but at the heart of the beast are
metals or metal coordination compound integrated into the
structure.

Heme groups — iron chelated by a phorphyrin ring

Kinetic formation, K, of phorphyrin complexes Cu?* > Co?* >Fe?* >
Zn2*



Helicobacter pylori




(NHz)ZCO + HZO > C02
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NIkR function is Ni-specific

NikR can be activated for DNA-binding in vitro by other first row transition metals

Meta | Ka, man Kd,onA
Co(l1) 2 nM 11 nM
NI(I I) 1 pM > M Zamble and co-workers
Cu(ll) 14 aM 3 nM Biochemistry (2004)
Zn(l1) 1pM 270 nM

But the biological response (repression of P, ) is completely Ni-Specific.
P.i-lacZ expression

Relative LacZ activity
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High-Affinity Nickel Site Structure

C. L. etal. Nat. Struct. Biol. 2003, 10, 794,



Metals bound to NiIkR have distinct structures
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Normalized Fluorescence

EXAFS Analysis of WT RcnR complexes

4
Colll)/Br 2
=
w0
-
2
T T T T T
7700 7720 7740 7760 7780 2 4 6 81012
k(A
Ni(1)/Br

\f__. q
=z 2
&0
> 2
|
T
2 4 & 8§ 1012

T T T T
8320 8340 8360 8380 B400

Cu(lly/Br

K'3k)
%

T T T
8560 8930 9000 9020 9040

cu(l)/Cl

Kok
hpona

T T T
8960 8980 9000 9020 9040

Cufl}/Br

K 4k)
brows

8960 8980 9000 9020 9040
Zn(l1)/Cl

Ky(k)
drnona

T T T T
9640 9660 9680 9700 9720
Zn(I)/Br 4

9640 9660 9680 9700 9720
Energy (eV)}

Sample N R(A) Geometry  CN

Co(ll)NaBr 5 N/O (1 His) 2.05(1) Octahedral 6
1S (Cys) 2.39(3)

Ni(ll)NaCl 5 N/O (1 His) 2.078(9) Octahedral 6
1S (Cys) 2.62(3)

Cu(ll)NaBr 2N/O 1.971(9) Planar 4
IN/O 1.89(2)

(1 His)

1S (Cys) 2.18(2)

Cu(l)NacCl 2 N/O 2.12(2)  Tetrahedral 4
15 (Cys) 2.31(1)
1Cl- 2.74(2)

Cu(I)NgBr 2 N/O 2.11(1)  Tetrahedral 4
1S (Cys) 2.30(6)
1 Br- 2.628(8)

Zn(I)NacCl 2 N/O (1 His) 2.01(4)  Tetrahedral 4
2S (Cys +Cl-) 2.27(3)

Zn(Il)NaBr 2 N/O (1 His) 1.99(1) Tetrahedral 4
1S (Cys) 2.31(5)
1Br- 2.371(8)
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Hemoglobin
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Endothelium-derived relaxing factor (EDRF)

Acetylcholine,
© bradykinin
©
; Endothelial cell
J / - Endoplasmic
A reticulum
/Gi Arginine
CaM eNOS
Ca**CaM—" N
GT e
Ca’y
guanylyl
PKG €—cGM cyclase
Contraction Phosphodiesterase ascular smooth
GMP muscle cell

Source: Katzung BG, Masters SB, Trevor A1 8ar5ic & Clitical Pharnracalagy,
1ith Editian: http:iffwww, accessmedicine, com

Copyright © The McGraw-Hill Cormpanies, Inc all rights reserved,
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Picket fence
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Picture representation
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Cooperative effect
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