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Materials and Methods

EPR spectroscopy and data analyses. The EPR measurements for the wild type forms and
mutants of cytochrome ¢ from Pseudomonas aeruginosa and Nitrosomonas europaea (protein
concentration 210-310 uM, 50 mM HEPES, pH 7.5) were acquired with a dual-band X—
cavity on a Bruker Elexsys 500E spectrophotometer characterized by a cavity quality factor
(Q) 38004000 within the measurements and equipped with a He—flow cryostat (ESR 900,
Oxford Instruments). The XSophe (ver. 1.1.3) EPR simulation platform and XeprView (ver.
1.2b.33) software were provided by Bruker.' The EPR spectra were baseline corrected upon
subtraction of the cavity background and the EPR tube containing buffer (keeping the same
filling volume) recorded under identical conditions. The empirical expression used to fit the
saturation EPR data follows the work of Portis* and Castner’ as expressed in the following
form (eq. 1):

ff - 0
[1+P/B,,]
Here []T describes the double integrated signal intensity, P the applied microwave power, b the
relaxation factor (b = 1 for inhomogeneous line broadening and b = 3 for homogeneous line
broadening), P, the power at which the signal is half saturated and £ an experimental
constant associated with the instrument. The value of » depends on which mechanism is
dominating the relaxation process of the quanta absorbed. If the spin—lattice relaxation (77)
represents the dominant factor, the power—dependent line broadening is inhomogeneous
(Gaussian—line) and b assumes the minimum value of 1. When 7, is dominant, the line
broadening is homogeneous (Lorentzian—line) and » assumes the maximum value of 3. The
relaxation factor b is often allowed to fluctuate in the fitting in order to accounts for
intermediate cases (1< b < 3), when the observed line—shape is a mixture of Lorentzian and
Gaussian. In order to apply eq. 1 the following experimental conditions must be satisfied: (i)
the samples should be in a region of the cavity with maximum microwave field, thus the
filling volume has to be optimized, (i1) the sample temperature must be constant, and (iii) the

Zeeman modulation amplitude, the frequency and possibly the gain must also be constant.



Fig. S1. EPR spectra of NeG50N/V65A recorded at T = 10 K by (A) slow sample-freezing at
-30 °C (ethanol bath, 5 min) and (B) upon annealing. Parameters: (A) 9.66319 GHz
frequency, 4 scan and (B) 9.66389 GHz frequency, 4 scan. Then, 100 KHz modulation
frequency, 7.46 Gauss modulation amplitude, 82 ms time constant, 168 s sweep time, 0.63

mW microwave power.
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Fig. S2. EPR spectra of NeN64A recorded at T = 10 K by (A) slow sample-freezing at —30 °C
(ethanol bath, 5 min) and (B) upon annealing. Parameters: (A) 9.66468 GHz frequency, 2
scan and (B) 9.66370 GHz frequency, 2 scan. Then, 100 KHz modulation frequency, 7.46
Gauss modulation amplitude, 82 ms time constant, 168 s sweep time, 1.00 mW microwave

power.
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Fig. S3. EPR spectra of PaN64Q recorded at T = 10 K by (A) slow sample freezing at —30 °C
(ethanol bath, 5 min) and (B) upon annealing. Parameters: (A) 9.66312 GHz frequency, 2
scan and (B) 9.66375 GHz frequency, 4 scan. Then, 100 KHz modulation frequency, 7.46
Gauss modulation amplitude, 82 ms time constant, 168 s sweep time, 0.8 mW microwave

power.

1,0

0,5

0,0

EPR int [a.u.]

0,5 -

T T T T T T T
200 300 400 500
B [mT]

1,0

0,5

0,0 -

0,5 -

EPR int. [a.u.]

-1,0

1,5 4

-2,0 , . , ;
200 300 400 500

B [mT]



Fig. S4. EPR spectra of NeV65A recorded at T = 10 K by (A) slow sample freezing at —30 °C
(ethanol bath, 5 min) and (B) upon annealing. Parameters: (A) 9.66751 GHz frequency, 2
scan and (B) 9.66438 GHz frequency, 2 scan. Then, 100 KHz modulation frequency, 7.46
Gauss modulation amplitude, 82 ms time constant, 168 s sweep time, 1.0 mW microwave

power.
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Fig. S5. EPR spectra of PaN50G/V65ins recorded at T = 10 K by (A) slow sample freezing at
-30 °C (ethanol bath, 5 min) and (B) upon annealing. Parameters: (A) 9.66277 GHz
frequency, 2 scan and (B) 9.66189 GHz frequency, 4 scan. Then, 100 KHz modulation
frequency, 7.46 Gauss modulation amplitude, 82 ms time constant, 168 s sweep time, 0.8 mW

microwave power.
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Fig. S6. EPR spectra of PaN64V recorded at T = 10 K by (A) slow sample freezing at —30 °C
(ethanol bath, 5 min) and (B) upon annealing. Parameters: (A) 9.66277 GHz frequency, 2
scan and (B) 9.66358 GHz frequency, 2 scan. Then, 100 KHz modulation frequency, 7.46
Gauss modulation amplitude, 82 ms time constant, 168 s sweep time, 1.0 mW microwave

power.
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Fig. S7. EPR spectra of Ne ¢-552 recorded at T = 10 K by (A) slow sample-freezing at —30 °C
(ethanol bath, 5 min) and (B) upon annealing. Parameters: (A) 9.66359 GHz frequency, 2
scan, 0.63 mW microwave power, and (B) 9.66376 GHz frequency, 2 scan, 0.80 mW
microwave power. Then, 100 KHz modulation frequency, 7.46 Gauss modulation amplitude,

82 ms time constant, 168 s sweep time.
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Fig. S8. EPR spectra of Pa ¢-551 recorded at T = 10 K by (A) slow sample-freezing at —30 °C
(ethanol bath, 5 min) and (B) upon annealing. Parameters: (A) 9.66823 GHz frequency, 2
scan, 0.80 mW microwave power, and (B) 9.66404 GHz frequency, 2 scan, 0.63 mW
microwave power. Then, 100 KHz modulation frequency, 7.46 Gauss modulation amplitude,

82 ms time constant, 168 s sweep time.
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Fig. S9. Correlation between observed gnmax values versus the average heme methyl chemical
shift <6> in the over—expressed Ne ¢—552 and Pa ¢—551 proteins and related mutants with
other cytochrome c, b and f'type proteins.
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