B-lactamase
Fitness

MS2
Fithess

(b).

Top-model training batch Top-model validation batch Directed evolution trajectories
1751 — T train Ranki _ Ranki =0.276 T Ytest
—— Y train preds anking error = 0.033 Leo. anking error =0.27 —— Y test pred 1- o
150 - (a=1e-3, N=240) —1a- _
(a=1e-3, N=48) —
125 A
125 - 0 1 "f /
® @ /
)] 100 - )
C »n T n /
100 1 E 0 £ 2
S © 0754 c 2
— C — O -1
Q = /| Q =
8751 KW s < L
o) o
030 1 0.25 - -2 - _
- Tajectory 1
— Trajectory 2
025 L0 — Trajectory 3
— Trajectory 4
i | -3 — Trajectory 5
.00 4 0.25 — Trajectory &
0 50 100 150 200 250 D 10 20 0 a0 0 5 10 15 20 25
Mutation Trial Steps
= ¥_train . — ¥ test . Tajectory 1
—— Y train preds Ranking error = 0.175 101 — Y test pred Ranking error = 0.375 - :aj:egnr'f g
10 - —1e- — - 1e- - 4 | = Tajectory
(0. le-2, N 280) o | (G le-2, N 56) —— Trajectory 4
— Trajectory 5

' _’.ﬂ'
0.0 1 Y N _os5 9] j
VL [ B Do 7z
A 3 & 38 | —— —
05 - i[ \ = = 104 = = =
lH ) LL L
' -154 -
_1.D -
—2.0 47
-15
-2.5 - —6 1
—2.0 1 20
0 50 100 150 200 250 A 10 - 30 a0 =0 0 5 10 15 20 25
Mutation Trial Steps
15.0
. LR :
= ¥_train . — Y tact . Trajectory 1
—— ¥ train preds Ranking error = 0.199 ¥ test pred Ranking error = 0.301 —— Tajectory 2
75 4 e N=71 6 - 125 4 — 'i'aj.ectnr'_.r3
(a=1e-2, =71) (a=1e-2, N=14) — Trajectory 4 /_/
— Trajectory 5
5.0 1 a- o jectory
_-'_F-'.-.F
] [ORNT)) 2 1 (ONNT))
25 N D €N 0 75 -
© O © O
= c 0 = c
0.0 wl = wl =
o L , o W 50
25 .
-4 /
5.0 - e ——
—5 0.0
-75
—5 4 2.5
0 10 20 30 40 50 E0 70 A 2 a : P 1 5 0 5 10 15 20 25

Mutation Trial Steps



