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Discovery of new antiviral drugs against respiratory viruses remains limited. The COVID-19 pandemic exposed the [imitations of current screening methods, which mostly rely
on immortalized cell lines and lab-adapted viral strains—failing to reflect the proper infection of human tissues. To address these issues, we are developing a more physiologi-
cally relevant screening platform using primary human airway epithelia in a 96-well air-liquid interface (ALI) format, combined with recent influenza and SARS-CoV-2 unigue
reporter strains. This system enables rapid, real-time, and cost-effective drug screening and evaluation. We believe that the use of a more relevant cellular model should im-
prove the quality of results, increase the success rate in vivo and therefore reduce the number of animals required, in line with the 3Rs principle.
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- Real-time assessment of viral replication (MOI : multiplicity of infection)
- Good consistency between the wells. 3 to 4 wells are enough for statistical significance (0.27 > Z' > 0,47).

© System set-up and readout O Compound screening in mini-ALI system

and comparison with A549 cell line

Screening in mini-ALI system Screening in mini-ALI system
Donor 1 10+ Donor 2

( Buidwes

& V-
\ A Viral strains selection, reporter system design, 'f
plasmid production and validation by —
sequencing I, |

INFLUENZA VIRUS SARS-CoV-2 VIRUS

{éééé‘ m ‘Q] .
Q000 (00} IO

Strains choice and cloning

-
(=]
™

SY2BM 7 ~
uoneoiydle pue uoije|os| |90 [eseq

or viruses prod

Viral replication (A.U)
Viral replication (A.U)

I e G -
2 . Rl E q 4
3 Transtection . I' '2 :
5 § HEK 293T l ?‘?. " yj iy
2 \ : e L e e T T T T T T T T T T T _
2 / & a PSSEY RRGRE)TAREE TRERE(TINEY TESEY WAIEE AN TRPAE CRSER TERGE “ATEE ABETH b TRT Iy Los| il (00T LLLE Tty SRiny TRLLE TLEEE (LA IIEEL
g 1'- {:} / et : l v % Pool¥ Poold | 'Poold: [Pool4. j PeolS Faol 8 Paal7 Poot8 Pacl8  .Pool10  DMSO.  Negictrl N Pool 1 Pool 2 Pool 3 Pool 4 Pool 5 Pool 6 Pool 7 Pool 8 Pool9  Pool10  DMSO  Negctrl NI 4
§ 8 l_ VooKS l 2g Proof of concept of a screen in mini-ALlI against influenza A virus. Pools of molecules can be tested to increase
= !}'l | o3 even more the number of tested candidates. Viral replication is monitored overtime from the same well.
E .8a.5iva =5 ... . .
£ i i g Each condition was tested in duplicate for each donnor.
b= _ ! v
l 2 Area under curve of viral replication Area under curve of viral replication
- s ' = o in mMini-ALI system in A549
E =it // . % '! 109
/R 1 o [ N . w
6 itness cc;nparison i Pseudostratified airway epithelium ® '@gﬁssi&a;ﬂrﬁ!m;_‘u@n; H j_'_: w:-m ..-’_: 1031 .. ¥ B - -
; idat i ' - ? 2
?‘wc did Time > 8 days Immediate 3 10 1 % 47
3 i 3
@ \/ B Scale Limited High 2 ol £
= | | &u_a '; g 108
- F . S Cost High Low Z
s o N
Measure of viral replication 1
Viral replication Viral replication Viral replication Correlation reporter/PFU " = g |g |lg e = = e 2 o E ¢ = T e El & & & & & & & T %
well 1 well 2 well 3 g &l &) & & & & & 8§ £ e 3 S 8|8 38|38 8 8 8 & 3T 2 % &
109 100 10° 10° 10°- 10° 105 I— = g 2 B L B
r=0,9092 = o
1 0% 104 10% 104 < 10° 23 Comparison of drug efficacy in mini-ALlI and A549 cells. The left panel represents the area under curve of in-
< 10 107 107 107 107 07 3 N 5, . fection (mean of the 2 donnors) in mini-ALlL The right pannel represents the area under curve of infection in
S c) g 1077
g 100 o qo8d [— 105§ $ A459 cells
E’- __C-I_‘_ @ 1085 o %
B 10° 105 105 105 105 3 . ¢« .
s L ° ° ®
104+ 104 104 -104 104- 104 10%1 e ® °
T T I i e e e e S . A In vivo testin
0 a4 B W % o w4 8 e " 120 e 24 48 72 % 120 " TR T P P i P g L G
hpi hpi hpi PFU

of antiviral hits
© Human primary airway epithelium | -
model validation cystam, Wt candidates can be tested in vivo e e

in ERBC Dommartin’s facility. iinnfﬁﬁteenoIZ:yAavirreupSorter

G Cell type ratio in different G
transwell formats

100+ - 1200+
1 Undetermined
1 Ciliated E
90+ =9 Secretory
BN Basals
10004
80~ £

Las 800

Mini-ALI TEER evolution overtime

60~

50+

% cell type
TEER (Q.cm?)
(=]

8
1

40+

400

30+

ER N @ Conclusion

0 | EN S S e S R . R R R S S S S S S S S —
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
12 Transwell 24 Transwell 96 Transwell Day post-ALl
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(A)  Brightfield microscopy showing mucus accumulation on the top of pseudostratified epithelia in ALI condition . . . . . . .
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(E) Histological cut and Hematoxylin & Eosin coloration of a differenciated epithelium (24 WP transwell)
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