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SCIENCE & IMPACT

Lysate-based cell-free systems have become a major platform to study gene expression’3 but batch-to-batch variation makes
protein production difficult to predict®. Here we describe an active learning approach® to explore a combinatorial space of
~4,000,000 cell-free compositions, maximizing protein production and identifying critical parameters involved in cell-free
productivity. We also provide a one-step-method to achieve high quality predictions for protein production using minimal
experimental effort regardless of the lysate quality.

Cell-free composition: A relative measure of efficiency: Yield
A vast combinatorial space to explore

Concentration
2 2

Compant
P p—

K glutamato (mt)

Amino Acid (mM)
RN (mg/mi)
CoA (M)

1AD (m)

AMP (1)

Folinic Acd (mM)

Spermidine (mM)
Cedi-free components

3PGA () dispensed in 384 wels-plate

ﬁigi

[Ccmblnamna! space=4'"= 4194304 mmpomiousJ

TP ()

- Active learning loop

. . . GFP prods
34 time Yield improvement i m;{;’;e
after 7 iterations

using an home-made lysate

% Prediction accuracy
» of the models
5-Fold eross vahdation
»
_ i
B L
5 H
: i
0 - a0
t234587800
Iteration
Mutual Information
analysis
Mg-glutamate é“ ° ®
Kguamate |1 JH ” ¢ 0s]®
Amino Acd |l ﬂ IJ A 4(‘ rl ‘ ‘ i “‘
| °
Con I u i 14 | u 1 Jut \ E“‘ °
NAD A ‘ LIl ‘. l ” 3 02 °
CAMP l | I ll{l i "IIV \ |I -] 0
Folinic Acid E
Soemnidng I L IIIHIiu LRI < 1l il i 00 'J‘Q
M8 i ! ;’?“P ﬁ{?&@&
1017 Cell-free compositions Jf'@@
Lysatu BL21 P
o ol g Training sat wit
m.,. Y
[ Hgpssete
A one-step method ‘51 |' L N ‘\ it
\ i

I
to maximize Yield \ ' L—Y !
1

in cell-free platforms rmmu i ” (g any 20 vaues) m{w..
IlII\ II\II il L o arar o -
Procicied yisiysain 5
U mznm pridion | aslen References

1 Orelle . et al. Nature 524, 119-124 (2015)

[ e —

bl

TEEE]

Precicans poidyesie A8

Maasured yidysate Spmctmarmron

IEEEEEEE

T —

Procicied el Soecamomy

o
I REEE)

Pradicted ek e Do

2 Moore . J. et al. PNAS 115, 4340-4349 (2018)
3 Noireaux V. et al. PNAS 100, 12672-77 (2003)
4 Hogman CE C. et al. Metab Eng 261-69 (2012)
5 Settles B. et al. (2009)




