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Abstract

[ntrinsically disordered proteins (IDP) are at the center of numerous biological processes, and attract consequently extreme interest in structural biology. A systematic enumeration of protein
conformations, based on distance geometry, was performed on SERF1a, a 62-residue IDP involved in interactions with amyloid peptides. The results obtained with the threading-adapted
interval Branch-and-Prune (TAiBP) approach haven been analyzed using various input predictions for backbone torsion angles ¢ and v, provided by TALOS and 62D, as well as a NOE
measurement. The fitting of SAXS data permitted to select various sets of conformations depending on the input predictions The similarity between profiles of local gyration radii provides

to a certain extent a converged view of the SERF1a. A better convergence of these profiles is observed when using the TALOS inputs than using the 02D inputs. All sets of conformations
point to the same locations for maxima of pocketedness along protein sequences.

Experimental measurements

NMR spectra were recorded at 298K on Bruker Avance 800MHz equipped with cryoprobe, using samples of 0.5mM ?C- °N- labeled SERF1a in 20mM NaPi, and 20mM NaCl buffers.
Spectra were processed with TopSpin 3.6.5 (Bruker) and peak picked with SPARKY. SAXS data were measured at NSRRC by Dr Orion Shih and Yi-Qi Yeh.
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Calculation examples
Fitting SAXS data Pocket detection

TAIBP run: examples of iBP steps

Ton BioE Pooling of conformations selected by L | . f
__— en bloen runs on ; ; ; oo . M . — —
CRYSOL FOR SAXS . : BioEn with 40 % of conformations OCal maxima o Nigprun . v g | ... et pH=6.8 pH=6
Flttlng of SAXS curves CURVES SIMULATED  the set of TAIBP conformations obtained with applying NOE restraints I S ST 29 02D 01 @ ®

BioEn (Bayesian approach) Z'?,ON'.V:'ORMAT.ONS * o1 pOCKEtneSS observed . ; K '

I , : TALOS 0.01 §/ \V/
Rejection of conformations for which only —&2D

: 1 G eoo % o 5 “ v v'V. ' woo <><> .
YT _ _ zeros populations have been obtained gt arOund baS|C I’ESId ues ] ' Ve o0 | o 0v® TALOS 0.02 O
P(datalw) is the likelihood function, and w is the vector of . Vo ¥ VV v

s
S S2 < R o) N . 50
X oo =0 T \ v& Svo » 0 v §Y o 09:0(Nigpcont) v
weights w,. The prior is given by BioEn (0 1000000.0) Biokn (1=10.0) 6 - o, : e v : : . : v :
BioEn (6= 100000.0) BioEn (0=1.0) ~ a
_ i - 5 — 1 20 40 60 1 20 40 60
T

o, ~—
T T

P(wldata) o P(w)P(datalw) (1)

i

Local Rgyr (2\)

nnnnnnnn

N W‘,? o BioEn (4= 1000.0) B . '
P(W)“@(-"Sn)=lj[1[;n) ) Ten BioEn runs on the subset —— e i v Residue number

T

10
€| TQE | SHGKRKEDSLT - - - - - ASQRKQRBSE IMQERBIKAANEKK SMQT - REK - = = = = e s s e mvnnn
1 1 M o |QRKQADL TRGKR - TONLT - - - - - VEQRKARBAELMRERBKKKEEAAAAGTSK - = = = = s e v s v mennnnn
. K\ *k ASPIGLU o cover) df Y ORI M AN T e
b R IR MG <o BRaoA 000 naGL subABMNANAB VR | EEK AAAKKEAEARAA ARAKKVARVOPLKM. -

where
-

6 AN
N 10! I * M
", 4
(]
SKL_ E “f:ln [i]
- Wy ; 2
a=1 000 005 010 015 020 025 030 o o LR

(3) 107 40 . . .
is the Kullback—Leibler divergsance.;1 Both refined weights (w, Averaglng and Stand_ard deV|at|0nS Of
populations

. Populations Populations Populations
A. pSicl Conformation numbers | percentages percentages Conformation numbers | percentages

212£0.6 117 9.1+46

21413 159 35.943.6

+0.1 22406 42 73+7.6

+0.4 42 44+25 52 11.0+4.3 - * LYSIARG

+05 52 10909 56 22+43 6 /\/\ /\ /\ /\/\

+03 58 23009 58 81+41 “7 Al N\ u/\’\ AA

98 162+16 98 26.4+3.4 7] \/JV NN V\/)j NV \
[V o WX & ik K o 00 OO OO o 000000 000 000 000 Q!

6

32D pH

Combination : ‘ u

of @, Y input ; i
: ’ E
Iog1o(Ni|3Pconf)A i NelustiBp G

cumulative 5.?; number of
number : | representative
of iBP ) _.aw| cOnformations
conformationsA . ; obtained from
S sov
s ¢

A r\rnt\oooinﬂ ﬁ'F

6

AAAAAAA

SERF1a residue

ghecom pocketness
6 TALOS1 pH

AAAAAAA

Merle et al. J Mol Biol 2019.
Experimental effects of mutations
on charges residues of SERFla
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