N - BIDIhOrj anic C}\&‘mls‘}‘r\/ 7

ASS_SFmeH' QL Answer Kﬁq[ e T

= al= Aq'ueous spe c_.ql—non | - 7
Moo 7o wvinco o Diggoriabee m*yhs__:¥ :

Sy ool o 4&

;L T T m”"

f;;w__“ﬂ

A | S .. e R =

S F\ECC\ Bvqlues are Kv_o.lufs— HL@ _L “+H* L _:Lbf
e L 'Dot- q hﬁ%,l‘éﬂdﬂ?b, et saAGh diSSOQ._q-hOh
AR | N qu_— |e3Kq--(_13)_1€1 '

e R ——— ' — = e S ‘6.04 —

e BT s ptey Hal ‘80‘110

———

—_— — % Gq_ =

TR D eHB B o301 30°

————— ———— — —Sl=ncxs R S el e Sioiehie e T e e —

SR 5 R ENE Z 3___,_@_9,

M wspnntor concateabions Lavnd o {E@, v
Fﬁ(m NOou S%ouu see the ‘po“umnj Lﬂqng Sp&uq%

TR Nealy 100k boggHo men o
| De.cremas 4 0% ot .p;H..ﬁ,ﬁ 2

o

HL _IﬁUfBSLS“ -Dmm 01:: @pH“é 0 4o %Q/A @PH q5 p

o
B L SMMs -‘ro appear @ pH q5




In ‘-Hwe, pire,sehce_ oﬂ m%cmma\qr qmwn+s o-ﬂ F&(k;

Hal™ is only~65% pesent @ pH 2.0 |
L3 s f‘-’35°/a precent @ Hhis same pH and beond |
o Fe (1I). |

The:{-pb‘re. ven @ © 10@ .pH)'H\e PW%‘Q OD Fe,("ﬂl)
: ﬂq_c]\]“'QkS diSng‘;(ﬂioh o} the HaLw Pm—\-ups‘,], '
 decregses their &ﬂﬁfc-\%‘l@ PKQ v alues

2. Yoo MUST joclsde Hhe Felmr) hydulysis |
- COHS'h]thS into +\ne.;la~l~qw;'[°\'—i]€ ‘H\cé——.l'. aqw"_ NOO_ e |]

M L H lo
1 O -1 ‘_3312 _ o
1 o -3 -577b
0 Ak T - o | |
1 0 -4 -2171 DT mab o raiokke inHende
O 0 -1 - 1400
O e Ik o saldo
0 [P I 30,019
1.1 B 23 0o
1 2 0 4100 b
1 3 o 51 .00




B@:Laeeh pH o= L} ,”H)EH‘- s clammt;h‘}
_ﬁ,_,A—} h\ﬂ;\')er pu Jf\ner—& IS y0Ke Fﬁ.ﬂﬂ\wa 1’0\4813 SEces

@ IMI-0.02 M}

i [ET:20.00 mM

‘ A‘) \cu} H Jrhere 1S ‘g—ee FQ(IH)
the 14D srpcies.

_l@lM:000 ™M

0T oM M

A‘\’ )om PH H\ew, 1S ﬂh’& Fe,(L]I[) . e
B&eree,h PH 1- _.)’ ‘H\EHE, 1S mo\_,HY ~n'\é 110 5Pec:es '

| "..“B&Jﬂdeen pH Lf q Cdhere is o 4he 10 5 Pe_cie,s
'@ Ml 00
- 0.06 mM T

Uy ey L there is free Fefm
| Between P“l = Here is moq-u -“we 110 sEdes .
_ U4'1.Tf”n“n,_WfU,,an,i&Dﬂ 1y

w “}‘35 e wo o w130 v




1a. [Fe**] = 0.0 mM; [ligand] = 0.06 mM. Plotted for ligand’s perspective.

A: Ligand, B: Metal, H: Hydrogen
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b. [Fe*'] = 0.02 mM; [ligand] = 0.06 mM. Plotted for ligand’s perspective.
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2. Plots for Fe® perspective.
a. [Fe*'] =0.02 mM; [ligand] = 0.02 mM

H-1, -2, -3, -4 are hydrolysis species
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[ligand] = 0.06 mM
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c. [Fe**]1=0.02 mM
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Pymol:

1. The metal binding site residues and nearby amino acids.

2. In this problem, we are exclusively focusing on the N-domain metal binding site, which typically binds
Fe(lll) at Asp63 and His249 of the N1 subdomain and at Tyr95 and Tyr188 of the N2 subdomain with the
help of a carbonate synergistic anion. Metal binding brings the two subdomains close to one another
and a hydrophobic box consisting of His249, Tyr95, and Tyr188 forms, which helps to bring Lys206 and
Lys296 very close to one another. This results in deprotonation of one of the Lys due to the hydrophobic
box favoring a chemical environment that is lower in charge. The Lys residues share the one remaining
proton via a hydrogen bond.




1N84: In this structure, the Fe(lll) is bound to all four protein residues at the binding site and carbonate.
The two Lys residues come into very close and engage in a H-bond, which explains the very small
distance between them. The domain is in a closed conformation.

2HAV: This is a structure where Fe(lll) is not bound and so the two Lys residues are far apart and do not
H-bond. The domain is in an open conformation.



3QYT- Fe(lll), in this structure, is bound to only the tyrosine residues of the binding site and carbonate. A
sulfate anion is also bound to the Fe(lll), which inhibits the His and Asp from binding to the metal center.
The sulfate anion must take up a significant amount of space and affect the electrostatics of the binding
site to keep the two Lys residues even further away from one another than even in the apo form of the
domain. An interesting thing is that this domain is in an open conformation but not as open as the apo
form.
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