PCT/US2021/054837

WO 2022/081750

1/99

RNA LNP potency

improve m

A comprehensive approach to

-
.

Figure 1

A I 4
G
““w (372 oy
Lo
D
M.\m LR
A

)

s
Z
lor
B
2
%
s
Yy
%
%
%
a
54
)
=
i
%
B
%
7
%
W e
A
Z 7
P wm
i
ZE
% %
i
s 7
wl %
& =
A
G ¥

@
SR

e
N
N
S

FIGURE 1

Z
1pZ.

g2

~ BL-C2iC24

«~ BOD-C2/C4

= PL-GRAG2A

«~ BOD-C2C2-Pi
«KC2 P

mm

3500+

w
<
«
£ 2 E8
©r N ~ -
A3 SNL
B «B
adand
8388y
AVING
LALYaNm
A8 3 I00L
QBOODXE x
N =5
-l
@
g
2
1]
Q
L
2
[~ o
& R 8
AU} fepuatcd RI9Z
.ors
£
!
PR 5.
4
4
! x
a.
=]
g
¢ ]
-
P m
=
23 te
)
£
;%
g0
Z2a %

2.2

Measured pH

Figure 2: Molecular and {NP Characterization of lonization and Charge. A} The aqueous phase pKa of a custom-synthesized
water-soluble headgroup of MC3 was titrated from pH7—12 and the chemical shift of the dimethylamine protons was

measured and fit to Henderson-Hasselbalch {HH) to obtain pKa= 9.45, similar to 9.4 predicted by ACDLabs Percepta. B} The
zeta potential of 5 ADDE LNPs and 2 LNPs made with MC3 and KC2 standards was measured from pH3-—10. pKas shown in
Table 2 were found by fitting to HH. The isoelectric pt of the LNP where it is neutral was found by interpolation to zero

potential. C) LNP pKas were also measured using the traditional TNS method fit to HH to obtain values shown in Table 2.
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Figure 3. Luciferase reporter exprassion in vitro and in vivo. A} FLuc mRNA was delivered in 5 ADDE LNPs and MC3 and KC2 LNPs
to HEK 293 cells in serum containing media at doses from 25-200ng per well containing 12k cells. DL-ADDE LNPs display a non-
linear dose respanse with higher expression than MC3 at high dose while BOD LNPs have a more linear dose rasponse. B) 2.5ug of
Fluc mRNA was delivered by tM injection into BALB/c mice. MC3 and KC2 display off-target systemic expression in liver while
DL-ADDE LNPs target expression to muscle and draining lymph nodes {seen ax vive). C) KC2 containing LNPs were imaged using

CryoTEM showing spherical LNPs with diameters corresponding to that measured by DLS number size of 65nm.
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Figure 4 : First generation ADDE ijonizable lipids elicits robust binding antibody responses similar to those of MC3 and KC2. BALB/c mice [n=5/proup} were
immunized at weeks 0 and 3 with 0.3 pg {green} and 10 pg thlue) of 3-2F mRMA-encoded immunogen in 4 different LNPs and assessed for A} SARS-CoV-2 5-
specific igG by ELISA and B) neutralizing antibodies against VSVAG-RFF SARS-CoV-2 pseudovirus
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Figure 6 : LNP potency increases when the concentration of lipids and mRNA are increased
during microfluidic mixing. Lipids were mixed with mRNA in the microfluidic mixer keeping all
mote ratios constant but at increasing concentrations. A) KC2 LNPs produced at higher
concentrations produced higher Fluc expression in vitro at the same dose of 25-200ng per well of
12k HEK293 cells. B) LNPs produced at higher mixing concentrations (total lipid concentration in
mM on the animat), and diluted to a constant 5ug dose in 50ul for IM injection, are more potent.
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4 hour in-vivo imaging. IVIS
I.M. injections (left group 1, right group 2). From left to right (MC3 / DL-ADDE-

C2C2-4Me-PipZ / BODD-ADDE-C2C4-4Me-PipZ)

FIGURE 40A
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FIGURE 40B

24 hour in-vivo imaging
I.M. injections (left group 1, right group 2). From left to right (MC3 / DL-ADDE-
C2C2-4Me-PipZ / BODD-ADDE-C2C4-4Me-PipZ)
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FIGURE 40D

24 hour ex-vivo imaging

I.M. injections (group 1). Samples top left to right (MC3 / BODD-ADDE-C2C4-
4Me-PipZ), bottom left (DL-ADDE-C2C2-4Me-PipZ). Tissues/sample (top left =
Inguinal lymph node, top right = Popliteal lymph node, middle left = spleen,
middle right = liver, bottom left = injected muscle, bottom right = control
muscle). MC3 has both muscles above lymph nodes.
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FIGURE 40E

I.M. injections (MC3 from group 2). Sample = MC3. Tissues/sample (top left =
Inguinal lymph node, top right = Popliteal lymph node, middle left = spleen,
middle right = liver, bottom left = injected muscle, bottom right = control
muscle).
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FIGURE 40F

I.M. injections (DL-ADDE-C2C2-4Me-PipZ from group 2). Sample = DL-ADDE-
C2C2-4Me-PipZ. Tissues/sample (top left = Inguinal lymph node, top right =
Popliteal lymph node, middle left = spleen, middle right = liver, bottom left =
injected muscle, bottom right = control muscle).
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FIGURE 40G

I.M. injections (BODD-ADDE-C2C4-4Me-PipZ from group 2). Sample = BODD-
ADDE-C2C4-4Me-PipZ. Tissues/sample (top left = Inguinal lymph node, top
right = Popliteal lymph node, middle left = spleen, middle right = liver, bottom
left = injected muscle, bottom right = control muscle).
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Relatively stable over 1 month in PBS Unstable over 14 days in PBS
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Size measurements by Dynamic Light Scaterring & Ribogreen Assay to measure encapsulated mRNA
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1. Group 1 =5 ug dose (4, 24 hours). Left to Right = MC3-SR/MC3-LO/MC3-HO/BODD-
LO/BODD-HO
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2. Group 2 =0.5ugdose (4, 24 hours). Left to Right = MC3-SR/MC3-LO/MC3-HO/BODD-
LO/BODD-HO
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3. Group 3 =5 ug dose (4, 24, 48, 72, 120 hours) longevity. Left to Right = MC3-SR/MC3-
HO/BODD-HO
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