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Figure S1. Stability of HRP after one catalysis of TMB and then adding more HRP and H202in

pH 4 acetate buffer. The absorbance did not increase, suggesting that the substrate TMB was
consumed.
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Calculations #1: Turnover Rates of G4, HRP and Fe3;O4 NPs (50 nm)

Length of path of light (100 uL sample, 0.6 cm diameter of the well):

v 0.1 0.1 cm3
l=-= = =0.35cm
A 1x0.32 0.283 cm?

Concentration of oxidized TMB:

_ _ Absgs; _ 139-026

(A) G4: [ox_.TMB] = foegxl  39x10%x035 82.8 uM
. _ AbSGSZ _ 3.29-0.22 _

(B) HRP: [ox_TMB] = 222652 — 2202 — 225 uM

(C) Fe,0,: lox . TMB] = Absgs, _ 0.42-0.14

£e52Xl  3.9x10%%0.35 = 20.5 uM
Catalytic turnovers during 20 min:

Conc. -TMB _ 82.8x107°M .
(A) G4: n = <one of ox = . — = 166 catalytic turnovers
conc.of G4 0.5X10"6 M
Conc. —-TMB 5x1076 M .
(B) HRP: = Conc. of ox =2 ><10_ = 4.5 x 10° catalytic turnovers
Cconc.of HRP 0.5X107° M
Conc. —-TMB _ 20.5X107°M .
(C) Fe30,: n = Lone of ox =220 T 41x10* catalytic turnovers
Conc.of Fe304NPs 0.5X107° M
Conc. -TMB 20.5x107° M ;
- Conc.;);lzu:){aoct Fe atoms = 28><><110—6 M =073 Catalytlc turnovers
Turnover rate:
(A) G4: =% — 01451
1200 s
(B) HRP: T = 4510 _ 375 o1
' 1200 s
4
(C) Fes0,: T==22"=3425"1 (each NP= I active site)
T = 12'07035 =6.1x107*s™1  (each surface Fe= 1 active site)
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Calculations #2: Rates Normalized to Mass Concentration of G4, HRP and Fe3;O4 NPs (50
nm)

__slope of the kinetics curve _ 9.2x107* s~

1
=29x%x107* L.mgt.s71

(A) G4: - = —
mass concentration 3.18 mg.L™1
slope of the kinetics curve  2.5x1073 s71 -1 -
(B) HRP: — Slove of curve _ =0.125 L.mg~L.s?
mass concentration 0.02mg.L™1
slope of the kinetics curve  2.2x10% s71 _ _ _
(C) Fes0,: = stopeof = =2x107¢ L.mg~l.s1

mass concentration T 110mg.L?!

Calculations #3: Molar Concentration of Fe3O4 NPs (50 nm) and the Surface Fe Atoms

Surface area of each Fe;O4 NP: Anp = 41 x 252 = 7854 nm?
Surface area of each hexagonal surface unit cell: Ayt ce1 = 2 X % x (0.594)? = 0.305 nm?
Number of surface unit cells per NP: Nynit celt = _Ave  _ 785% _ 95751
Aunit cell 0.305
Number of surface Fe atoms per NP: Ngurface Fe = 25751 X 2 = 51502 (*)
Mass of each NP: mass =D xV =5179/ . x 2r(25%1077)3 =338x 10716 g
cm3 7 3
110x107 3 g 14 ;
Number of NPs per 110 mg Fe;O4 NP: Nyps = 338x10-T6 g = 3.25 X 10-* nanoparticles (**)
Molar concentration of Fe;O4 NP: Nyps = 3.25 x 10 x L"lzs = 0.5 nmol
6.022x10
Using (*) and (**) \
Number of total surface Fe atoms: Ntota surface re = 51502 X 3.25 x 10™* = 1.67 x 10*°
Concentration of total surface Fe atoms (catalytic active sites):
_ 19 1 mol _
[E] =1.67 x 10" % S022x108 = 28 pmol
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