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Derivation of equation (1)
The thermodynamic constants K&  Kp i and Ky, for the two-step binding model

shown in Figure 5a are defined as follows:

kuiocied _ [DNA]-[E] _ [DNA]- [E]
° [E.DNA]  [A]+[B]

(4)

[DNA]- [E]
Kniw =20— 2 b= 5
D,init [Q] ( )

B
Kﬂip = %

(6)

with [DNA], concentration of unbound DNA,; [E], concentration unbound enzyme;
[E . DNA] concentration of all enzyme-DNA complexes; [A], concentration of initial
complex with innerhelical target base; [B], concentration of complex with flipped

target base and [E . DNA] = [A] + [B].

Taking the inverse of eq. (4) and separating the terms:

1 _[A+Bl __[Al B -
Kg'oe?  [DNA]-[E] [DNA]-[E] [DNA]-[E]
Substituting with egs. (5) and (6), A] = 1 and (] = Kitip , gives
[DNA]J-[E]  Kp,nit [DNAJ-[E]  Kpnit
1 1 Kap  1+Kgp
KgnIOCkEd o KD,init " KD,init - KD,init (8)

Taking the inverse again yields equation (1):

Kunlocked _ KD,init (1)
b 1+ Ky

S2



—
(&)
1

GJ —_—

o E

c c

[

O o

n ™

Q10 1

o 5

5

t E O 168 pu4ss

< Q 5 1 o 6SELS,

N &

— 1 o 1727

nq:')gﬁ @ 1AMe oT
= 0 T T T T T T T T T

0 500 1000 1500 2000 2500
[M.Tagl] / nM

Figure S1: Direct comparison of competition binding titrations of DNA with unlocked
duplex 1'°5-2Y45 (black open circles), locked duplex 1'®5F"54Y2 (plack closed cicles),
AT substrate duplex 1*-2" (red open circles) and AM/T product duplex 1*M&-27 (red
closed circles) with M.Tagql. Increasing amounts of M.Tagl were added to a mixture of
the DNA of interest and a fluorescent DNA with known Kp that contains the target
base analog 2-aminopurine (2AP). A more delayed increase in the 2AP fluorescence
indicates tighter binding of the non-fluorescent DNA.
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Figure S2: Comparison of the substrate A/T (left) and product AM/T (right) base pair
of adenine-specific DNA MTases, with the cross-linked 1°5¥"*U thionucleoside base
pair (middle) used to mimic the innerhelical position of the target base in the initial
M.Tagl-DNA complex before base flipping. The cross-linked base pair is missing the
methyl group and therefore might be a better mimic for the A/T substrate than for the
AY[T product in DNA.
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