
An in-droplet assay for the functional selection 
of antibodies from yeast libraries

Esteban Lebrun1,2, Jean-Marc Nicaud2, Guillaume Mottet1

esteban.lebrun@sanofi.com

1 Sanofi, Vitry-sur-Seine, LMR France, Microfluidic Team
2 INRAE, Jouy-en-Josas, Micalis Institute, BIMLip Team



The structure of antibodies
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The structure of antibodies
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In vitro antibody discovery
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In vitro antibody discovery
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In vitro antibody discovery
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Yeast Display
108 antibody fragments

Yeast Secretion
108 full-length IgG
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The process of library screening
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Display Technologies Secretion Technologies
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The process of library screening
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Single cell technologies
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Well PlatesTubes Droplet Microfluidics

101 103 107

Cell /experiment

&



10

Bioassay in droplet

Green antigen

Red anti-FC

Unspe. IgG

Spe. IgG

Yeast

Anti-Kappa 
magnetic bead

➢ Survival?

➢ Production?

➢ Discrimination?

➢ Recovery?

3 2 1

3 2 1

oil

oil

G
é
ra

rd
, 
A

n
n

a
b
e
ll

e
, 
e
t 

a
l.

 N
a
tu

re
 b

io
te

ch
n

o
lo

g
y

3
8
.6

 (
2
0
2
0
):

 7
1
5

-7
2
1

&



11

IgG secreting yeast

Yarrowia lipolytica WT

Yarrowia lipolytica Fila-

WT Fila-

0

10

20

30

Ig
G

 c
o

n
c
e

n
tr

a
ti

o
n

 (
n

M
)

&



12

Secretion efficiency

➢ Survival?

➢ Production?

&



8

Secretion efficiency

➢ Survival?

➢ Production?
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➢Yeasts grow and secrete IgG!

6 hours recordingAfter 24 hours
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Secretion efficiency &

➢ Production yield ?
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➢ Production yield ?



Droplet size decrease

Droplet size Droplet size Droplet size

➢ Free cell tracer!
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Hofmann, T.W., et al. 15th International Conference on Miniaturized Systems for Chemistry and Life Sciences, 2011
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Bioassay in droplet

➢ Discrimination?
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➢ IgG are functional!

Bioassay in droplet

➢ Discrimination?
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Yeast recovering

➢How many droplets can we sort?
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➢Rare events can be recovered!

Yeast recovering

Droplet incubation

➢ Recovery?
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Dilution

1:1 000 / 1:10 000

➢Objective: find rare events

Positive yeast spiking

Green CD86

Red anti-FC
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Two-round spiking

1:10 000 (0,01%)
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Conclusion &
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✓ Survival

✓ Production

✓ Discrimination

✓ Recovery
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