Algorithm S1. (H-bond based) Exchange State Identification Algorithm

Input: WW domain trajectory frames in set 7T .

while |ppest — pord| > € do > e =0.0001
for All ¢+ H-bonds in loop with probability of occurrence > 0 do
N~ NU f(i) > f(7): set of frames with H-bond i
if p(Rexa (I)ez(/\/a T\N)) > Poest then
Pold < Phest

Phest p(Rexa (I’ex(-/\[7 T\N)
Nbest — Nbest Ui
N — Nbest
end if
end for
end while
Output: A <+ Npest and B < T \ Npest




