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1. Experimental Details

(1) Details of activity reaction procedure

The reaction mixture contained 1 mM DTT, 0.6 mg/mL catalase, 2 mM ascorbate, 2
mg/mL BSA, 50 uM FeCl, (prepared as 500 mM stock in 20 mM HCI and diluted
with water), HIF 19 peptide, enzyme and 20 mM PBS, pH 7.0, to a final volume of 96
uL, keeping on ice bath. The reaction was initiated by addition of 4 pL 600 uM 20G
to the reaction mixture. After warming to 37 °C for 20 min, the reaction was quenched
by addition of 200 uL 0.5 M HCI. Derivatization was then achieved by the addition of
I mL 1 mg/mL OPD in 0.5 M HCI and heating for 15 min at 75 °C. After
centrifugation for 5 min (12000 rpm), the supernatant was stored at 4 °C for no more
than 1 hour, then made basic by the addition of 1 mL 1.175 M NaOH for fluorescence
detection.

(2) The preparation of compounds 1-4

For use in enzyme activity assay and spectrometry studies, compounds 1, 2 and 4
were prepared as 5 mM stock in Milli-Q deionized water and stored at 4 °C. 3 is
prepared as 10 mM stock in acetonitrile and diluted with Milli-Q deionized water at

room temperature.
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2. Supplemented Figures
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Fig. S1. Double reciprocal plots for the inhibition of hydroxylation activity by
macrocyclic polyamines 1-4. a Plots for 1 concentration of 0 pM (m), 1 uM (e), 3 uM
(A). b Plots for 2 concentration of 0 pM (m), 3 uM (e) and 5 uM (A ). ¢ Plots for 3
concentration of 0 uM (m), 1 uM (), 2 uM (A). d Plots for 4 concentration of 0 uM
(m), 1 uM (o) and 2 uM (A). (inset) Replot of slopes versus concentration of

inhibitors. Data were analyzed as mean + S.D. of three independent experiments.
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Fig. S2. Fluorescence emission spectra of PHD3 with increasing amounts of a 1, b 2,
c 3 and d 4 in 50 mM PBS (pH 7.0) at 37 °C. A (excitation) was 280 nm and
maximum A (emission) was 330 nm, respectively. The data indicates that the

inhibitors have little effects on the fluorescence of the enzyme with absence of Fe*.
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Fig. S3. Fluorescence emission spectra of PHD3-Fe*™ (a, b) and PHD3-Fe*"-20G (c,
d) mixtures with increasing amounts of 1(a, ¢) and 2 (b, d) in 50 mM PBS (pH 7.0) at
37 °C. A (excitation) was 280 nm. Inset: Effects of 1 (a,c) and 2 (b,d) on the
maximum fluorescence emission intensity of PHD3-Fe*" and PHD3-Fe*'-20G

mixtures.
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Fig. S4. Change in absorption spectra of a 1, b 2, ¢ 3 and d 4 measured upon addition
of Fe’". The concentrations of 1-4 were 130, 140, 25, 50 uM, respectively. The
amounts of Fe’" used for titration were from 10*-10% M. (inset) Determination of
association constant (K,) via Benesis-Hildebrand plot of A.x. The four compounds
coordinates with Fe’” in a 1:1 stoichiometry, according to linear fit of
Benesi-Hildebrand equation' (Eq S1).

1/(A-A)=1/[K*[L]*(A-Ag) +1/(A-Ao) (S1)

1. H. A. Benesi and J. H. Hildebrand, J. Am. Chem. Soc., 1949, 71, 2703-2707.
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3. Computationally Optimized Energy and Coordinates

(1) Energy of optimized model for the complex of 4-iron and residues of first
coordination shell of PHD3 active site (a. u.)

-1990.7722236 a. u.

(2) Coordinates of optimized model for the complex of 4-iron and residues of first
coordination shell of PHD3 active site:

Standard orientation:

Center Atomic Atomic Coordinates (Angstroms)
Number Number Type X Y Z
1 6 0 4.724335  -1.738123  -0.215215
2 6 0 3.461462  -1.387963 0.256063
3 7 0 2.795785  -0.356304  -0.324343
4 6 0 3.163631 0.145828  -1.532142
5 6 0 4414428  -0.170830  -2.054437
6 6 0 5227809  -1.065068  -1.339107
7 6 0 2.519121  -2.186001 1.155491
8 6 0 1.964848 0.772405  -2.252684
9 7 0 1.168892  -2.020499 0.408147
10 6 0 -0.026698  -2.806814 0.861088
11 6 0 -1.046977  -2.877671  -0.292924
12 7 0 -1.631664  -1.543709  -0.730101
13 6 0 -1.460734  -1.032453  -2.130671
14 6 0 -0.589993 0.245399  -2.246012
15 7 0 0.780326  -0.027416  -1.690225
16 16 0 -3.238998  -1.329976  -0.040263
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4. Table S1

Selected bond lengths (A) and angles (°) of the computational model

Bond length Bond angles
N1-Fe | 1.910 | O3-Fe-04 | 63.761
N2-Fe | 2.064 | N5-Fe-O3 | 89.187
N4-Fe | 2.058 | N4-Fe-N5 | 97.110
N5-Fe | 2.051 | N4-Fe-N1 | 76.409
O3-Fe | 2.103 | N1-Fe-N2 | 75.639
O4-Fe | 2.066 | N2-Fe-O4 | 83.599
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5. Table S2

Average log P of compounds 1-4 calculated by ALOGPS 2.1 program from Virtual

Computational Chemistry Laboratoryz.

Inhibitors | Average logP
1 -4.58+1.93
2 -0.92+0.91
3 7.68+1.15
4 1.68+0.57

2. I. V. Tetko, J. Gasteiger, R. Todeschini, A. Mauri, D. Livingstone, P. Ertl, V. A. Palyulin, E. V.
Radchenko, N. S. Zefirov, A. S. Makarenko, V. Y. Tanchuk and V. V. Prokopenko, J. Comput. Aided.

Mol. Des., 2005, 19, 453-463.
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