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Expanded View Figures

Figure EV1. Subtomogram averaging pipeline of membrane-bound GBP1. »

(A) Cropped segments from GBP1 tomograms are displayed by “dynamo_gallery.” (B) Two steps of 3D classification were implemented in pixel size of 17.6 A and 4.4 A.
Boxes of the dashed line denote the selected classes for next steps. (C) 3D refinement result of the selected class and gold-standard FSC curve. Map was low-passed to
25A.
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Figure EV2. Image processing workflow for polymeric GBP1 disks.

Final resolution = 37 Angstroms

— FSC corrected
~— FSC Unmasked Maps
— FSC Masked Maps
— Phase Randomized
Masked Maps

Boxes denote selected 3D classes for next steps. 3D refinement result is shown together with gold-standard FSC curves, Euler angle distribution of particles contributing to
the final reconstruction, and cylindrical coordinate transformation visualizing the surface of the 3D reconstruction at the heights of the peripheral LG domains.
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Figure EV3. Nucleotide binding.

(A) Fluorescence of mant-GMPPNP (0.5 uM) at varying GBP1 concentration for indicated full-length constructs. Data points are averages from three independent
experiments and are represented by mean + SD. Equilibrium dissociation constants K4 were calculated by fitting a quadratic equation to data using Eq. 1. (B) Fluorescence
of mant-GDP (0.5 uM) at varying GBP1 concentration for indicated isolated LG domain constructs. Data points are averages from three independent experiments and are

represented by mean + SD. Equilibrium dissociation constants Ky were calculated by fitting a quadratic equation to data using Eg. 1. Source data are available online for this
figure.
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Figure EV4. Oligomerization of dimerization-capable M139 and pivot point mutants.

(A) Crosslinking assay of M139 mutants. The respective oligomeric states based on molecular weight are indicated. Asterisks indicate polymerization. FAR farnesylated.
(B) Light scattering-based polymerization assay of M139 mutants. Polymerization is induced by GTP (top) and GDP=AIF, (bottom). WT data is the same as shown in

Fig. 2D and provided here for comparison. (C) Confocal microscopy images of wild-type GBP1 and M139 mutants targeting pathogenic E. coli, as described in the legend of
Fig. 3F. (D) Quantification of GBP1-targeted bacteria in in vitro binding assay, as described in the legend of Fig. 3G. (E) Cross-linking assay of D199 mutants. The respective
oligomeric states based on molecular weight are indicated. Asterisks indicate successful polymerization. FAR farnesylated. (F) Confocal microscopy images of wild-type
GBP1 and D199 mutants targeting pathogenic E. coli, as described in Fig. 3F. Source data are available online for this figure.

© The Author(s) The EMBO Journal EVeé



The EMBO Journal Marius Weismehl et al

o4 a4’ po Guanine Cap

GBP1 00000000 »

200 220 240 250
GBP1 P[LT[PDE YT [GT|sQKDE TIFNL KKV E D RIFVHRR]. K[L|a Q[T EIK[LIQDIE[E T D
GBP2 P|IT|ADD YHE DKK|SK S|F|ND KRk v F D wigdA P KIK|. Y|LA H|L E|Q|LIKIE[EE LN
GBP3 P[LT[PDEYME SQK[DKN|F|N|L KK[K[ehyv F D LI T HR[R|. K|L|A Q|L E|K|LIQDIE[E I.D
GBP4 P|IT[EDEYE NP K|T 0 N|s[uMm KRkl F D R T ND[k|Q Y|LN HMD|E[VP[EEN L E
GBP5 IL[VT[PDEYHE DQR[VQN|FN|L, K|K|[<[oh3 T 7D 1idA HQlK|. XK|1/2 QL E|T/LIPDDE L.E
GBP6 P|IT[EDEYHE NP R[VQ T|S[N|F K|R[K o83V F D RIZT ND[K[D L|L|A N|T E|K[V[S[EK|QL.D
GBP7 P|IT[EDE YHE NP Q|I QN|S|N|K K|o[x o83V F DRI I ND[K|K L|L|L H|V E|E[V[R[ED|Q L. D
ATL1 ADGGAKFIAE HEE|LQ.|.[.|N N|I|s{edad 1 L P HIAG L K[V|A T|N|P N|F D|G[K|L|.|K|E I D
ATL2 LEGGKQF#E HEE|LQ.|.|.]N N|L|G{e#3d 7. 1. P H}1G L K[V|A T|N|P S|F D|G[R|L|.|K|D I D
ATL3 L|pGcMAFAD HQHEE|LO.|.[.]N DjvT[a1 L. P HZG 1. Q[V|A T|s|P DIF DIGKIL]. [KD I &

| (e
Pivot point (GGGS), A207-213 Pivotlpoint
D199 I GGGS 1 A207-216 K234

I GGGS 1 A207-223

Figure EV5. Sequence alignment of the intramolecular lever.

Structural elements of PDB 1dg3 (GBP1) are shown. The pivot point residues and the generated helix a4’ variants for GBP1 are marked. GBP human guanylate-binding
protein, ATL human atlastin.
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