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Algorithm S2. (Hybrid H-bond and MSM based) Exchange State Identification Algorithm

Input:

Chemical Shift Values per residue. C'S = {CS;,CS,,...,CS33} where CS; € RY
where N is the total number of frames in the simulation.

Macro states from MSMBuilder. MS = {M Sy, MSs,..., MSy}

where M is the total number of macrostates.

H-bond frames in minor state from Algorithm S1. HB = {HB;,HBs,...,HBy}
where H is the total number of relevant H-bonds found by Algorithm S1.

function SUPERSTATESEARCH(C'S,M S,H B)

SC + 0
fori+1...M do > M = 40 in this study
if MS; N HB > 6 then > ¢ is the minimum intersection fraction § = 0.002
SC + SCUMS,; > SC Identifies relevant macrostates to reduce search
end if
end for

for k< 1...]|SC|/2] +1 do
forz<—1...(‘skc‘) do

StatesA + SC(z) > SC(x) is one of (‘Skc‘) macrostate combinations in SC
StatesB < {MS1, M Sy,... MSy} \ StatesA
., + Estimate®., (StatesA, StatesB, CS) > See Equation (2) in main paper

Prew p(éexa Rex)
if Prew > Phest then
Poest < Pnew
SuperA < StatesA
SuperB + StatesB
end if
end for
end for
return SuperA, SuperB, ppest
end function




