High-resolution cryo-EM structure of the Pseudomonas bacteriophage E217
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Supplementary Figure 1. Cryo-EM methods. (a) Representative cryo-micrographs of
E217 at neutral and alkaline pH selected from 22,015 and 22,714 micrographs,
respectively. (b) 2D classes of neck and sheath regions in the post-ejection conformation.

(c) FSC resolution curves for all reconstructions presented in this paper. The cut-off is
0.143.
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Supplementary Figure 2. Atlas of all protein structures built in this paper.
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Supplementary Figure 3. Structure and plasticity of the E217 capsid protein gp25.
Assembly of gp25 in (a) hexamers (6-fold) and pentamers (5-fold). (b) The RMSD
between gp25 quasi-equivalent subunits at 5- and 6-fold is 5.7 A for all residues and

2.3 A for the gp25 core (e.qg., deleting the E-loop and N-terminus). (c) Tyr279 at the
6-fold and 5-fold vertices adopt different side chain orientations. (d) Superimposition of
E217 gp25 and TW1 capsid protein found at the 6-fold vertex. The RMSD is 8.8 A
for 274 aligned residues out of TW1 317 total residues.
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Supplementary Figure 4. Organization of the decorating protein gp24.(a) Ribbon
diagram of the gp24 trimer with the N-terminal moiety and omega loop colored blue and
yellow, respectively. (b) Cage formed byall gp24 trimers decorating the E217 mature
head.
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Supplementary Figure 5. Neck proteins gp28 and gp29. (a) The tertiary structure of
the collar protein gp28 is shown as a ribbon overlaid to a semitransparent yellow
solvent surface. Representative C12 density map contoured at 3.8 ¢ and overlaid to the

refined gp28 model (residues 6-14). (b) Ribbon diagram of how gp28 bridges a dimer of
head-to-tail subunits (green) to the gateway protein (orange).
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Supplementary Figure 6. Structure and conservation of the sheath protein gp31.
(a) Three-dimensional structure of the sheath proteins from phage E217, R2 pyocin,
and phage T4 color-coded by domains. (b) Structural superimposition of the E217
sheath protein (purple) with the counterparts from the R2 pyocin (green) and phage T4
(cyan). The RMSD between E217 and pyocin sheath proteins is 21 A for 39 aligned Ca

atoms out of 504 and 385 Cas, respectively. Instead, the RMSD between E217 and T4
sheath proteins is 26 A with only 5 aligned Ca atoms out of 504 and 479 Cas, respectively.

After removing domain A from the E217 sheath protein, the RMSD between E217 and

pyocin sheaths drops to 16 A with 295 aligned Co. atoms but is still 26 A for E217 and T4
sheaths (for 274 aligned Ca atoms).
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Supplementary Figure 7. Structure and assembly of the E217 tail tube gp32.
(a) Ribbon diagram of the tail tube hexamer with only one gp32 subunit colored in pi
nk. Representative C6 cryo-EM electron density map contoured at 4.0 o and overlaid to
the refined gp32 model (residues 68-79) (b) The electrostatic potential surface inside the

tail tube channel. (c) Contacts between tail tube hexamers and sheath proteins in
the extended conformation.
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Supplementary Figure 8. The architecture of the E217 triplex complex. (a) The triplex

complex with gp44-a and gp44-b is colored in cyan and light green, respectively.
(b) Individual structures of gp44-a and gp44-b are colored by domains. Representative C3

density map contoured at 3.3 ¢ and overlaid to the refined gp44-a model (residues 16-
64).



Tail fiber gp46

N CBD === |lectinBD = CBD =& Aamy =EN@
340 666
m Gly
= Pro

Fiber-attachment

gp46
mm gp45

Fiber-attachment
loop

Supplementary Figure 9. Tail fiber gp46 structure and attachment to the baseplate
(a) An AlphaFold2 model of the full-length tail fiber gp46. Only the N-terminal 340 residues
were modeled in the density. Predicted functional domains are shown as blue boxes

(CBD = Carbohydrate Binding Domain, Aamy = Alpha-amylase domain). (b) Association of
gp46 N-termini with the triplex complex subunit gp45.



Supplementary Table 1. Summary of all binding interfaces, bonding, and energetics
in E217 extended tail determined using PISA.

SYMMETRY
MISMATCHED
INTERFACE
(COPY
NUMBER
RATIO)

HEAD-TO-TAIL:
COLLAR

(2:1)

TAIL TUBE-B :
RIPCORD-1

(2:1)

TAIL TUBE-B :
RIPCORD-2

(2:1)

TRIPLEX:
TAIL-FIBER
1:3)

No. of interface
residues

Interface areas

(A%

No. of
salt bridges

No. of
hydrogen
Bonds

No. of
non-bonded
Contacts

2:4

303:275

18

8:12

555:523

98

8:13

623:588

78

39:37

1833:1808

1091




