Integrative dynamic structural biology unveils conformers essential

for the oligomerization of a large GTPase

A Workflow C Sampling & screening, step 6
(i) Iﬂ Planning of measurement | Individual ranking, step 6a Combined screening, step 6b
c and network 240 . ] z ] : T z
2 12
§§ IﬁEPR&FRETmeasuremerms | 200 1 10l
& [3]EPRIFRET distances, SAXS 1
«© 160
measurement g o» 8-
4] Rigid body docking o 81201 % 6l
. a) MD simulation and PCA = N?-i
(||) b) Rigid body decompositon 80 41
5 ¢) Docking
3 g d) Clustering 40+ 1 2]
z 2 15/ Structural refinement R
H u i
” | o Targatad NMsim| 2 ;tg 15 20 25 30 48 1246 2o
:gc:::;tel::l?:lmulahon DEER,FRET e GEERERET
6] S D Validation in experimental coordinates, step 7a
(|||) s a) Individual ranking M orM. A
2 | b)Meta-analysis {02 | FRET—— DEER—— SAXS ——
38 MM,) e
TE [7] Qualityassessment 100 e I L
=5 a) Validation vs. experiment g 5
2 | b) Variance analysis M, M2 2 o]
T | ¢)Structural quality 80+ T 2 5] :
B Representation, step4 << 60 l. ; o 0-067
— s 1 b o
5 40/ - LA - 0.044
=] ‘e é/1 E
x 201 | 1 1= 0.02-
{1 [
0 R —— AR 0'00'. S o S
0 20 40 60 80 100 20 40 60 80 100 0.0 0.1 0.2 0.3 0.4 0.5
4
RLL,sim I A RLL,sim I A q ’ A
E Validation in structural coordinates, step 7b/c
M1 M2 W
500 | 500
o 400 g 400+
o
F Quality assessment, step 7 g 300 5 300/
30{ —wm M ] @ o
20 ' ’ 1 3 200 - 3 200]
T 10 MAAASNA 8 8
-4+ IR B = 100]
2 20
o 101 P g
- PP . 0 100 200 300 400 500 0 100 200 300 400 500
0 100 200 300 400 500 residue number residue number
residue number — —
0246 8101214161820 012 3456178
SD(R,,) I A SD(R,)ISD(R,),,,

Guanylate binding proteins (GBPs) are soluble dynamin-like proteins that undergo a
conformational transition for GTP-controlled oligomerization and disrupt membranes of
intracellular parasites to exert their function as part of the innate immune system of
mammalian cells. We apply neutron spin echo, X-ray scattering, fluorescence, and EPR
spectroscopy as techniques for integrative dynamic structural biology to study the
structural basis and mechanism of conformational transitions in the human GBP1 (hGBP1).
We mapped hGBP1's essential dynamics from nanoseconds to milliseconds by motional
spectra of sub-domains. We find a GTP-independent flexibility of the C-terminal effector
domain in the ps-regime and resolve structures of two distinct conformers essential for an
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opening of hGBP1 like a pocket knife and for oligomerization. Our results on hGBP1's
conformational heterogeneity and dynamics (intrinsic flexibility) deepen our molecular
understanding relevant for its reversible oligomerization, GTP-triggered association of the
GTPase-domains and assembly-dependent GTP-hydrolysis.



