Supplementary Table 1| Amino acid substitutions identified in T7- evolved mutants

. A
Protein Substitution BLOSUL\/I T7 T7-evolved mutant
score WT ¢
131-5
(T7evo | 193-2 | 193-4 | 220-4 | 124-1 | 124-4 | 190-4 | 190-5
-Yp)

N823H 1
Gp1l (RNA polymerase)

A827V 0
Gpl.7 (nucleotide kinase) A196T 0
Gp3.5 (lysozyme) G119V
Gp5 (DNA polymerase) A650V 0
Gp5.3 G8D -1
Gp6 (5'-3' exonuclease) R247C
Gp6.7 (head-tail connector) T9l -1

AG40-G42

Gp7_.3 (tail protein, essential G40R P
for virion assembly)

T41A 0

E43G -2




Sr%%é)iﬁ) (major capsid A41D -2
S15P -1
Gp1l1 (tail protein) A40E
D83Y
Q242H 0
Gp12 (tail protein) S694P -1
S694L -2
K181R 2
M245| 1
E725D 2
G759D -1
Gp16 (part of internal core)
E761K 1
R806H 0
G809C
K825T -1
T118M -1
Gp17 (tail fiber protein) K211T -1
R212Q 1




K214E 1

N215D 1
C499F -2
G521R -2

a. Amino acid substitutions detected by whole-genome sequencing of eight T7- evolved mutants relative to the parental T7 genome. Mutations are
listed by protein, with corresponding residue substitutions.

b. BLOSUM (BLOcks SUbstitution Matrix) scores indicating the physicochemical similarity between substituted amino acids. Background cell
colours are coded according to BLOSUM score, with positive scores (blue shades) indicating conservative substitutions, near-zero scores (neutral

shades) indicating moderate changes, and negative scores (red shades) indicating non-conservative substitutions with greater physicochemical
divergence.

c. Amino acids substitutions present in T7 WT relative to the database reference sequences (AY264774) are highlighted with gray background;
positions that reverted to the reference sequence are shown with a white background.

d. Mutant names or point mutations derived from the positive-selection evolution process are highlighted with a blue background, whereas those
derived from the combined positive and negative selection process are highlighted with a purple background.



