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1 Supporting Information

1.1 Mathematical derivation of MFPT

From Eqn.(11)
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The transition rates of the misfolded contacts are defined as
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where Koy, = kun/kmn Using these definitions, for large gn(¢), Eqn.(S1) can be written as
an () knm[—U (qm)] + apr () ki [U (qu — 1)) = —1 (S6)
or
am ()kmn$ (gm — 1)[S(gm — 1) — S(gm)] = —1 (87)

From Eqn.(S7), we find that
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We take the reflecting boundary condition as gy () = 1. Thus, 7(0) = (1), so from Eqn.(S3) and Eqn.(S4), S(0) = 0.
Therefore,
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We apply the absorbing boundary condition at M, i.e., the critical number of misfolded contacts, gy, in misfolded state.
Thus, t(gme) = T(gue +1). Hence, Eqn.(S9) may be written as
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Using Eqn.(S5) in Eqn.(S10), MFPT can be estimated as
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where, (), is known as Pochhammer symbol® which is defined as
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Eqn.(S11) can be written in terms of Hyper-geometric function [»Fj (¢, 8;7;2)]
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where r = 1/Keq, = kin/kum < 1. One of the well known properties of the Hyper-geometric function,? > Fi («, B;7;z) is given

by
% lxﬁ—l —x —B-1/1 _ —a ”
F(ﬁ)rw—ﬁ)/o (1=x)7 P (1 —z0) %,

Substituting Eqn.(S14) in Eqn.(S13) the integral form of MFPT is given as

2F1 (e, B5Y:2) =

<1 (S14)

1
kl‘lﬂ’l B

[(1—x)m () (1 4 px) 1 Hame — (1 — x)Hame (1 4 px)am 0]

o dx (S15)

T(qm) = /ol (1 _x)fJN(l)*qMc*fJM(f)

1.2 Selection of Proteins

Single-chain globular proteins without any ligands and missing residues are chosen from the RCSB databank
(https://www.rcsb.org) with a resolution of < 2.0 A and R-factor range of 0.18 — 0.21, with different lengths and sequence
identity of < 20%. The non-bonded contacts of the selected proteins are calculated upto 7.5 A.3# The unfolded, folded and
misfolded states are distinguished on the basis of these non-bonded contacts. The experimental data on the protein fold-
ing and unfolding rates are extracted from the KineticDB database (https://www.kineticdb.protres.ru) and corresponding
refs.®

1.3 Variation of the misfolding rate constant
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Fig. S1 MFPT of the unfolded state of a-lactaloumin with 20% native contacts and k,,, = 3.3s~!, k,, = 0.88s~!. The MFPT for an arbitrary value of the
rate-constant k,,, = 10~'2s~! and different values of the rate-constant k,,, = (a) 10751, (b) 10851, (c) 1072851 and (d) 10~°%s~! are shown. For
kwm = 1078571 and k,,, = 107571 the value of MFPT is 59 and 74 years respectively, which corresponds to the range of the age of appearance of
misfolding diseases in humans.
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