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Figure S1. CV scans of electrochemically oxidized Pol2¢orgexo™ (5 uM with respect to [4Fe4S],
in 5 mM NaH,PO,4, 50 mM NaCl, pH 7.0) exhibit a large cathodic CV signal centered around -
140 mV vs NHE (green trace), and no signal for the electrochemically unaltered protein (black
trace). Potential applied (E,pp1) for bulk oxidation =412 mV vs NHE for 500 s; CV scan rate =
100 mV s,
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Figure S2. CV scans of electrochemically oxidized Pol2corgexo” CysXyur (in 5 mM NaH,POy,
50 mM NaCl, pH 7.0) does not exhibit a significant cathodic or anodic CV signal (red trace)
compared to electrochemically unaltered protein (black trace). Potential applied (E,pp1) for bulk
oxidation =412 mV vs NHE for 500 s; CV scan rate = 100 mV s.
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Figure S3. CV scans of electrochemically oxidized buffer (5 mM NaH,PO,, 50 mM NaCl, pH
7.0) does not exhibit a significant cathodic or anodic CV signal (red trace) compared to
electrochemically unaltered protein (black trace). Potential applied (E,p,1) for bulk oxidation =
412 mV vs NHE for 500 s; CV scan rate = 100 mV s,
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Figure S4. Characterization of electrochemically oxidized Pol2¢orgexo . Electrolysis of 25 pL of
5.0 uM Pol2¢orgexo- at 412 mV for 600 s gave ~95% oxidation yield. Bulk oxidation yields
were calculated! by subtracting the amount of charge (reported in Coulombs) obtained from
electrolysis of the buffer alone (black trace) from amount of charge obtained from electrolysis of
the sample containing Pol2¢orpexo™ (red trace). The resulting integrated area was converted to
moles of electrons transferred using Faradays constant (96,485 C mol!). The obtained moles of
electrons transferred equals the moles of oxidized Pol2-orgexo™ because oxidation of the [4Fe4S]
cluster is a one-electron redox process. Finally, the bulk oxidation yield was obtained as a
percentage by dividing the moles of oxidized [4Fe4S] cluster by the total moles of Pol2¢orgexo
contained in the 25 pLL sample. Note: the total moles of Pol2¢orgex0” were obtained using its
[4Fe4S] cluster absorbance (¢ = 17,000 M-! cm™).
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Figure S5. Representative example of denaturing PAGE results of Pol2¢orgexo™ primer
extension assay upon [4Fe4S] cluster oxidation/reduction. (untreated) activity of untreated
Pol2coreexo7; (control) activity of the wild type Pol2¢orgexo- after incubation on DNA modified
electrodes without applied potential; (Ox) activity of Pol2corgexo- after bulk oxidation (600 s,
Eappi = 412 mV vs NHE); (OxRed) activity of Pol2corgexo- after bulk oxidation (600 s, Eypp =
412 mV vs NHE) followed by bulk reduction (600 s, E,,p = -250 mV vs NHE). Bulk oxidation
and bulk reduction were performed on 20 puL of 20 nM Pol2orgexo” using DNA-modified
electrodes; all experiments were carried out in triplicate.
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Figure S6. Primer extension assay investigating the effect of Endolll and EndollIY32A
concentration on electrochemically oxidized and inactive Ox Pol2¢orgexo” using DNA-modified
electrodes. (top panel) denaturing PAGE with products from Pol2¢orgexo primer extension assays
using 10x (upper gel image) and 50x (lower gel image) molar excess of reduced Endolll (with
respect to [4Fe4S]) (bottom panel), respectively. Bar graph presenting the quantified products in
the denaturing PAGE (top two panels). (untreated) activity of untreated Pol2¢corgexo™; (control)
activity of Pol2¢orgexo-after incubation on DNA modified electrodes without an applied potential;
(Ox) activity of Pol2¢corgexo after bulk oxidation (600 S, Eappl = 412 mV vs NHE); (OxRed)
activity of Pol2¢orgexo after bulk oxidation (600 s, E,,p = 412 mV vs NHE) followed by bulk re-
reduction (600 s, E,pp1 = -250 mV vs NHE). (Ox+Endolll) is the activity of oxidized Pol2¢orgexo
after incubation with 10x (50 nM) or 50x (250 nM) EndolIl. (Ox+EndolIIY324) is the activity of
oxidized Pol2¢orpexo- after incubation with 10x (50 nM) or 50x (250 nM) EndolIIIY#A, Tt should
be noted that experiments with Ox, Ox+EndolIl, and Ox+ EndoIIIY®?4 in both concentrations were
performed the same day/time using the same oxidized Pol2¢orgexo sample. Bulk oxidation and
bulk reduction were performed on 20 pL of 20 nM Pol2orgexo” using DNA-modified electrodes.
all experiments were carried out in triplicate, error bars indicate standard deviation.
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