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Estimated Charge Balance of lonizable Lipid and DARPin K27
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Figure S1. Estimated charges of ionizable lipid and K27 at variable pH, to illustrate the need for
formulation at a pH which optimizes charge on both components. At pH 5, used in the optimized
LNP formulations herein, the ionizable lipid remains positively charged and the DARPin

remains negatively charged.
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A Size Zeta Protein
(z-avg) PDI Potential | concentration
(nm) (mV) (M)
C12-200 1498 +0.6 | 0261 +0.011 405+05 119+0.1
C12-113 1992+34 | 02790023 | -374x2.1 10.1 £0.02
Ci2-1 1362+14 |0.249+0.021 262+19 149+02
C12-2 1703+16 |0.174+0012 | -284x16 13.1+0.1
C12-3 1052+16 |0212+0.001 | -360x1.1 16.7 0.1
Cl24 1443+14 | 0.190+0016 | -390x23 75+006
Cl12-5 1333z 1.1 0.171 £ 0018 -309+12 127 +0.1
C12-6 142315 | 0226+0007 419%14 134+0.1
C12-7 115910 | 02470005 | -441x28 79004
C12-8 140.1 = 1.6 | 0.307 +£0.020 27920 158 +£0.02
C14-1 1972+13 | 02540007 | 28206 132+0.02
C14-2 231429 |0251+0016 | -355x14 7702
C14-3 1600+14 |0.199+0012 | -387x26 11.1+03
Cl4-4 1554+28 |0.195+0.033 443x18 116+02
C14-5 2413+19 |0228+0074 | -292x08 106+0.1
Cl4-6 2339+3.1 0301 +0.017 47003 176+03
C14-7 1772+29 |0218+0012 -353+02 125+04
Cl4-8 1355+£27 |0226+0016 | -27.1x06 11.1 £0.06
Cl6-1 1703 +6.9 | 0.353 £0.055 -294x06 11.7+0.1
C16-2 194515 | 03290021 | -351x06 89+0.1
C16-3 162612 |0259+0004 | 41926 15302
C16-4 1792+19 |0.152+0026 | 44322 11003
C16-5 2172+44 |0304+0017 | -360x14 9.7+0.1
C16-6 2222+08 |0.337+0022 413+29 234+03
C16-7 2322+38 [0312+0042 | -372x13 13402
C16-8 2209+13 |0.251+0014 26010 145+06
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Figure S2. Additional characterization and analysis of LNPs formulated in library A. (A) Size

(z-avg), PDI, surface zeta potential, and protein concentration of LNPs in library A. (B)

Representative flow plots of untreated (control) and top performing LNPs from library A (C12-2,

C14-4, C14-5, and C16-4). (C) Parameters—carbon tail length and number of Nitrogens in the

polyamine core—with significant influence on delivery efficiency, measured by %GFP+ cells.

(D) Parameters—carbon tail length and number of Oxygens in the polyamine core—with
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significant influence on size (z-avg). (E) PDI was influenced by carbon tail length. (F) Surface

zeta potential, was influenced by the number of rings in the lipid core.

) Helper _— Size | Protein
Identifier "’E’i::" (Neul:ral) DOTAP% P&ﬁ”:kl:gf (@-avg) ppr  |Zea (E:"';““" Concentration
Lipid (nm) (M)
C12200 | C12:200 DSPC 50 1:50 2532445 |0363£0019| -297£05 | 10503
B1 C122 DSPC 30 1:30 2064+348 |0251£0.109| 31204 | 17020.1
B2 C12-2 DOPE 40 1:50 2216+13 | 02040017 | -281+08 | 11205
B3 C122 DSPC 50 1:80 1920+2.1 |0209+0020| 25510 | 56005
B4 c122 DOPC 60 1:120 178.1£26 |0.128+0033| 82+05 | 32009
BS Cla-4 DSPC 40 1:80 1748426 |0.137£0034 | 141£25 | 24007
B6 Cla-4 DOPE 30 1:120 198444 |0237+0016| 95+12 | 22:004
B7 Cld-4 DSPC 60 1:30 161928 |0221+£0011| -373211 | 128204
B8 Cla-4 DOPC 50 1:50 2148+2.1 |0298+0055| -297208 | 95+02
B9 Cl14-5 DSPC 50 1:120 2080+15 |0261+£0007| 111+26 | 58+0.1
B10 Cl14-5 DOPE 60 1:80 180.1£10 |0.108£0003 | 137404 | 27%0.
Bil Cl14-5 DSPC 30 1:50 2513+52 |0368+0055 | 286%02 | 113x0.
BI12 Cl4-5 DOPC 40 1:30 2406+4.1 |0323£0075| -325£12 | 10904
B13 Cl6-4 DSPC 60 1:50 1722+ 1.1 |0.182+0019| -375220 | 104+02
B14 Cl6-4 DOPE 50 1:30 185123 |0304+0029| -315+1.1 | 15402
B1S Cl6-4 DSPC 40 1:120 1892+13 |0.106£0001| -207£13 | 55+05
B16 Cl6-4 DOPC 30 1:80 281369 | 028740020 -341£14 | 57+02

Figure S3. Formulation parameters and additional characterization of LNPs formulated in library

B, including size, PDI, zeta potential, and protein concentration.
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Figure S4. Additional characterization of the top performing LNP (B6). (A) TNS of B6 to
evaluate ionizability of the LNP. pKa was found to be 7.306. (B) Encapsulation efficiency of B6
was evaluated using TAMRA-labelled K27 and a size exclusion gravity column. 68% of
negative charged modified K27 (left) was found in fractions containing LNPs. In contrast, only

5% of non-charge modified K27 (right) was found in fractions containing LNPs.
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A Small Protein Delivery to HCT116s B DARPin K27
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Figure SS. Alternative small proteins encapsulated and delivered to HCT116 cells in vitro using
B6 LNPs. (A) Among the small proteins tested—nanobodies, omomyc, and affibodies—charge
modification improved delivery, but no other small proteins were found to have good delivery
with the K27-optimized B6 formulation. (B) Differences in structure and local charge between
small protein scaffold types likely cause different requirements for LNP delivery system. PDB
IDs 5028 and 5150 for DARPin K27 and omomyc, respectively.
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Figure S6. Sleeping Beauty transposon system used to insert different plasmids for

different parts of this work: pPGK-SB13 for SB13 transposase plasmid, pSBbi-LgBiT or pSBbi-
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Luc2 for split NanoLuc and firefly Luciferase reporters, and pCaMIN for the oncogenes MYC

and NRASY!2V which induce tumor growth. Figure was created with Biorender.com.
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Figure S7. Additional in vivo therapeutic data. (A) Liver images from a subset of mice used in
this study, showing type of tumor produced by HTVI method used herein. (B) Higher zoom on
histology images (H&E stained) from Figure 9, which show tumor levels in LR (healthy), PBS,
free protein, and LNP groups. Scale bar = 150 um. (C) Whole body weights of mice in this study
show slight increase—due to growth—over time, with no significant difference between groups,
indicating that mice tolerated repeat injections. (D) Serum concentrations of AST (aspartate

aminotransferase) and ALT (alanine transaminase) in mice 24h after receiving PBS or LNP-
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encapsulated K27-D30 at 4.5 mg/kg. Both liver toxicity markers are increased on average after

LNP injection but are not statistically different from the PBS control.

Table S1. Amino acid sequences of proteins used in this work. Sequences assume elution with

GGG peptide during protein purification. Underlined is the negative charge (ApP, D30 repeat

sequence). In green is GFP s11, in yellow is HiBiT. Isoelectric point calculated by Expasy

pI/MW computational application.*

Protein Name

Amino Acid Sequence

M.W.
(kDa)

Calculated
Isoelectric
Point

DARPinK27-S11

MDLGKKLLEAARAGQDDEVRILMANGADVNAHDTFGFTP
LHLAALYGHLEIVEVLLKNGADVNADDSYGRTPLHLAAMR
GHLEIVEVLLKYGADVNAADEEGRTPLHLAAKRGHLEIVEV
LLKNGADVNAQDKFGKTAFDISIDNGNEDLAEILQKLggsggg
gssggssgggesgeRDHMVEHEY VNAAGITsgsggsLPETGGG

21.15

4.90

DARPinK27-D30-S11

MDLGKKLLEAARAGQDDEVRILMANGADVNAHDTFGFTP
LHLAALYGHLEIVEVLLKNGADVNADDSYGRTPLHLAAMR
GHLEIVEVLLKYGADVNAADEEGRTPLHLAAKRGHLEIVEV
LLKNGADVNAQDKFGKTAFDISIDNGNEDLAEILQKLggsggg
gssDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDssggggsgg
RDHMVLEHEYVNAAGITsgsggsLPETGGG

24.49

3.99

DARPinK27n3-D30-S11

MDLGKKLLEAARAGQDDEVRILMANGADVNAHDTFGFTP
LHLAALYGHLEIVEVLLKNGADVNADDSYGATPLHLAAMR
GHLEIVEVLLKYGADVNAADEEGATPLHLAAKAGHLEIVE
VLLKNGADVNAQDKFGKTAFDISIDNGNEDLAEILQKLggsg
gggssDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDssggggs
geRDHMVLHEYVNAAGITsgsggsLPETGGG

24.23

3.90

DARPinK27-D30-HiBiT

MDLGKKLLEAARAGQDDEVRILMANGADVNAHDTFGFTP
LHLAALYGHLEIVEVLLKNGADVNADDSYGRTPLHLAAMR
GHLEIVEVLLKYGADVNAADEEGRTPLHLAAKRGHLEIVEV
LLKNGADVNAQDKFGKTAFDISIDNGNEDLAEILQKLggsggg
gssDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDssggggsgg
VSGWRLFKKISggsggsLPETGGG

23.95

4.02

DARPinK27n3-D30-HiBiT

MDLGKKLLEAARAGQDDEVRILMANGADVNAHDTFGFTP
LHLAALYGHLEIVEVLLKNGADVNADDSYGATPLHLAAMR
GHLEIVEVLLKYGADVNAADEEGATPLHLAAKAGHLEIVE
VLLKNGADVNAQDKFGKTAFDISIDNGNEDLAEILQKLggsg
ggegssDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDssggggs
2gVSGWRLFKKISggsgesL PETGGG

23.70

3.92
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3G124-D30-S11

MDLGKKLLEAARAGQDDEVRILMANGADVNAADDVGVTP
LHLAAQRGHLEIVEVLLKYGADVNAADLWGQTPLHLAAT
AGHLEIVEVLLKNGADVNARDNIGHTPLHLAAWAGHLEIV
EVLLKYGADVNAQDKFGKTPFDLAIDNGNEDIAEVLQKAA

ggsggeggssDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDssg
ez0sesRDUMVEHEYVNAAGHTzs2esLPETGGG

gc R7-D30-S11

24.29

3.92

MDLGKKLLEAARAGQDDEVRILMANGADVNAADDVGVTP
LHLAAQRGHLEIVEVLLKYGADVNAADLWGQTPLHLAAT
AGHLEIVEVLLKNGADVNARDNIGHTPLHLAAWAGHLEIV
EVLLKYGADVNAQDKFGKTPFDLAIDNGNEDIAEVLQKAA
GGGSGGGDVNAYDEVGWTPLHRAAWGHLELVEKLLKNG
ADVNAADIDGYTPLHLAAFSGHLEIVEVLLKYGADVNADD
QAGFTPLHLAAIFGHLEIVEVLLKNGADVNAQDKFGKTPFD
LAIDNGNEDIAEVLQKAggsggggssDDDDDDDDDDDDDDDD
DDDDDDDDDDDDDDssggggsg_sgsg
gsLPETGGG

38.63

4.06

Omomyc-S11

MATEENVKRRTHNVLERQRRNELKRSFFALRDQIPELENNE
KAPKVVILKKATAYILSVQAETQKLISEIDLLRKQNEQLKHK

LEQLRNSCAggsggggssggssgegesgeRDOHMVEHEYVNAAGITsg
sggsLPETGGG

15.05

9.37

Omomyc-E30-S11

MATEENVKRRTHNVLERQRRNELKRSFFALRDQIPELENNE
KAPKVVILKKATAYILSVQAETQKLISEIDLLRKQNEQLKHK

LEQLRNSCA S ssSEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEssgzeeseoRDHMVEHEYVNAAGH sgsges PETGGG

18.81

4.46

aGFPnb-S11

MAggssggsggMDQVQLVESGGALVQPGGSLRLSCAASGFPV
NRYSMRWYRQAPGREREWVAGMSSAGDRSSYEDSVRGRF
TISRDDARNTVYLQMNSLRPEDTAVYYCNVNVGFEYWGQ

GTQVTVssggsggggssgessgegeseeRDHMVEHEY VNAAGITsgsg
gsLPETGGG

18.03

5.64

aGFPnb-D25-S11

MAggssggsggMDQVQLVESGGALVQPGGSLRLSCAASGFPV
NRYSMRWYRQAPGREREWVAGMSSAGDRSSYEDSVRGRF
TISRDDARNTVYLQMNSLRPEDTAVYYCNVNVGFEYWGQ

GTQVTVssggs ssDDDDDDDDDDDDDDDDDDDDDDDDD
ssgoeeseeRDIMVEHEYVNAAGHTsesees] PETGGG

20.79

391

aTaqAffibody-S11

MVDNKFNKELGWATWEIFNLPNLNGVQVKAFIDSLRDDPS
QSANLLAEAKKLNDAQAPKggsggggssggssggggsgg
sgsggs PETGGG

aTaqAffibody-D30-S11

10.79

5.16

MVDNKFNKELGWATWEIFNLPNLNGVQVKAFIDSLRDDPS
QSANLLAEAKKLNDAQAPKggsggggssDDDDDDDDDDDDD
DDDDDDDDDDDDDDDDDssggggsgg

TsgsggsLPETGGG

14.13

3.62
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Table S2. Structure diagrams and characterization of ionizable lipids used in this work.

Lipid
Identifier Structure and Spectra Comments
C12-200 OH

Cl12-113 OH
7 |
N/\/N\/\NW
7

OH
7 C12-113
Cl2-1 OH

OH
M \/M (\N/\/\NW;\

N/\/\N/\ (\N/\/N\/\/N HO OH
/W N\/\/N\)

7 7
OH
C121
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100.00%
2.0x10-
1.5x10
z
2
2
S 1.0x104
355.469
30.05%
401.913 534.999
s 0x16’ 21.53% 21.87%
.0x16 [ 535.066
27741293599'GE 473.637 13e80
137.171  10.82% <% 10.83% - 709.642
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—2.01 (m,
27H), 1.84
—1.08 (m,
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Hz, 15H).

MS (ESI):
calculated
1417.41;
found
1418.84.
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7.28 coCl3
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7.28 coCi3

TH NMR
(400
MHz,
CDCly) 6
431 -
3.25 (m,
21H), 3.19
—2.13 (m,
19H), 2.01
—1.09 (m,
86H), 0.90
(t,J=6.7
Hz, 15H).

Intensity

C(m) B (m) At
2.72 1.49 0.90
_ /j \/\h j—’ﬁLL )‘/\} ‘{L
P &4 &4 4
< © a S
R 2 2 =
T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 55 4.0 35 3.0 25 2.0 15 1.0 05 0.0
f1 (ppm)

1.0x104

9.0x10

8.0x10

7.0x10

6.0x10

5.0x10-

4.0x10

3.0x10

2.0x10+

9.0x10
8.0x10
7.0x10+
6.0x10
5.0x10
4.0x10
3.0x10
2.0x10
1.0x10

0.04

C:\Users\padil..._MSP_ILs_08.raw Injection 1 MS ES+ TIC

¢

T T T
4.0 45 5.0 5.5 6.0

05 1.0 15 20 25 3.0 65 7.0 75 8.0 8.5 9
MS (ESI):
C:\Users\padil..._MSP_ILs_08.raw Injection 1 MS ES+ MS + spectrum 3.50..4.14
112.208
19030% calculated
365.481 . N
Shas found
16538 729.59
152.187 57:34%4 (m/2)
50.04% .
365.28: 486.841
37.710/ 365.563 38.98%
—34.30%
365.13
24.920] 486.916
365.032%422% 572.701
365.873 21.24%
18.71%
153 19015‘36% 159% | 4g7605]
. 365952 [ .
8.49%  7.80% 486.378 g 1go, (573.662  729.592
L 0% | 5.46% 4.76% 5.18%
Wl L L
T T T T T T T T T T T T T T T T T T T T
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
m/z (Da)

S17




C12-6

'"H NMR
(400
MHz,

CDCly) &

@ E REE 4.85 -

3.11 (m,

12H), 3.16

~1.97 (m,

17H), 1.97

~1.03 (m,

V 90H), 0.90

J t,J=6.7

Hz, 15H).

12,31
17.03+

T T T T T T T T T T T T T T T T T
85 8.0 75 7.0 65 6.0 55 5.0 4.5 4.0 35 3. 25 2.0 15 1.0 05 0.0 -0.
f1 (ppm)

S18




C:\Users\padil...w\RH_C12490.raw Injection 1 MS ES+ TIC

4.646

4.0x10 %{A
1
I
3.0x10] A/\N
WWVM
2.0x10-] \\ I '\A‘\/W VA\‘\ N\,\/\
W
Mw
1.0x164 ) P
Y (\ /f\/J' o/
MM
T ———) .
" MS (ESI):
L B d g 5 & b 5 b e s de & 4 45 e ws o | calculated
Retention time (min)
C:\Users\padil...w\RH_C12490.raw Injection 1 MS ES+ MS + spectrum 4.19..5.64 1253 . 1 1 ;
418.872
100.00%
4.0x10 fOllIld
3.0x10-
Z
g 2.0x10
&
202,033
J0.16% 419.258
| 26.57% 627.553
1.0x10 418.43 19.68%
16.14% 419.348
112,192 11.15%  628.134 671.913
7.53% 291.96 T 427816 713:/% 7.66% 1254516
2.29% A3% 1.10% 1 1.83%
00l laalil e W R
100 200 300 400 500 600 700 800 90 | 1000 100 1200 1300 1400 1500 1600 1700 1800 1900  200¢
m/z (Da)
7
/M;\%/\N
" N"HoO >

C12-7

S19




7.28 cpCi3

=

5.0x10

4.0x10

3.0x10

C:\Users\padil...w\RH_C12493.raw Injection 1 MS ES+ TIC

i
e e e e, =
! 4 4 4
P 3 2 g
& s $ &
@ Eal 5 4
T

Intensity

2.0x10

1.0x10H

8.0x10
7.0x10
6.0x10
5.0x10
4.0x10
3.0x10
2.0x10

1.0x10-]

T T T T T T T T T T T T T T T T T T T T
05 1.0 ] 20 25 3.0 35 4.0 4.5 5.0 55 6.0 65 7.0 75 8.0 8) 9.0 9.5 100 105
Retention time (min)
C:\Users\padil...w\RH_C12493.raw Injection 1 MS ES+ MS + spectrum 5.31..5.62
434.925
100.00%
435.287
434.589 63.01%
59.13% 651.614
53.67%
304.077
30.65%
377.423 652.154
304.01 15570, 434.841 651.540 19.829%
112.198 15:36% 373 44 1250% sgr 21q] 552237695954
- -20% 565414 .
9.71% 303.694 7 729 = 9.49% g g0 302
¢ +72%| 449.589 6.06% Z " 8.28% 1302.710
4.19% ono L 3.05%
1.1 L i I IO U — Lo
T T T T T T T T T T T T T T T T T T T
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
m/z (Da)

'H NMR
(400
MHz,

CDCl5) 6
4.56 —

3.10 (m,

9H), 3.10

—2.06 (m,
15H), 2.04
—1.07 (m,
94H), 0.90
(t,J=6.7
Hz, 15H).

MS (ESI):
calculated
1301.24;
found
1302.71.
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MS (ESI):
calculated
1244.90;
found
1246.63.
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TH NMR
(400
MHz,
CDCly) 6
4.50 -
3.07 (m,
11H), 3.04
—2.01 (m,
22H), 1.94
—0.99 (m,
99H), 0.96
—0.85 (m,
15H).

MS (ESI):
calculated
1557.66;
found
779.81
(m/2).
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'H NMR
(400
MHz,
CDCly) 6
4.50 —
3.09 (m,
19H), 3.11
—1.96 (m,
16H), 1.84
—1.08 (m,
97H), 0.90
(t, 15H).
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TH NMR
(400
MHz,
CDCly) 6
4.51 -
3.20 (m,
10H), 3.18
—1.98 (m,
14H), 1.84
—1.11 (m,
116H),
0.90 (t,
15H).

MS (ESI):
calculated
1501.63;
found
1502.91.
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TH NMR
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MHz,
CDCly) 6
4.65 -
3.35 (m,
18H), 3.13
—2.05 (m,
21H), 1.80
—1.09 (m,
107H),
0.90 (t, J
=6.8 Hz,
15H).

S27




7.0x10+

6.0x10

5.0x10-]

4.0x10

3.0x10

2.0x10-|

C:\Users\padil..._MSP_ILs_15.raw Injection 1 MS ES+ TIC

M
| W\\/WMWN’V\MW\

MﬁmvaNWA’\MNWWM

MS (ESI):

R T e lculated
05 1.0 15 2.0 25 3.0 35 4.0 45 55 6.0 6.5 7.0 75 8.0 85 calculate
Retention time (min)
C:\Users\padil..._MSP_ILs_15.raw Injection 1 MS ES+ MS + spectrum 5.64..7.51 1 365 30,
112.187
100.00%
7010 found
coad] 684.11
5.0x10- ( )
z  40x1dH
g 456.270
£ Soadd 40.73%
2.0x10
152.184
45618 456.650,
1.0x10 11.86% X 456.468
258.327 g oq0, B33%| 7.86% 6420, 64110
3.42% 1.45%
o] bl .
T T T T T T T T T T T T T T T T T T T T
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900  200(
m/z (Da)
9 9

HO

HO

HO

OH

N o o N
AV e o T S \/\N/\ 5

C14-5

K/ N \/\/0\/\0/\/0\/\/ N

5~ “OH

S28




7.28 coC13

D (m) C(m)
3.60 258

L

A(t)
0.90

—_—

15.00

C:\Users\padil..._MSP_ILs_16.raw Injection 1 MS ES+ TIC

7.0x10

6.0x10

5.0x10-{

4.0x10

3.0x10+

T T

2 <

2 p

N -

N b4
T T T T

4.0 35 3.0 25
f1 (ppm)
s

% 100.34-

Intensity

201 | VWNW\/’\/W\}WL |

| .
o M ”W\W\”MW
Al IAMAWMVAJWVA/

LA

T T T T T
0.5 1.0 15 2.0 2.5

112.183
100.00%
4.0x10
3.0x104
2.0x10-|
400.592
1ox1d4 | 152,217 19.98%
15.44%143.172 400494 | 400 con o s
1066% 11.05% | gl gose
124.050 400.045— ) 628.793
0.82% 1.15%; L 1.92%
00] ed e b

C:\Users\padil..._MSP_ILs_16.raw Injection 1 MS ES+ MS + spectrum 4.78..6.28

T T T T T
4.0 4.5 5.0 55 6.0
Retention time (min)

T T T T T T
100 200 300 400 500 600

T T T T T T
900 1000 1100 1200 1300 1400
m/z (Da)

T T T T
1700 1800 1900 200

TH NMR
(400
MHz,
CDCly) 6
4.63 —
3.10 (m,
22H), 3.05
—2.04 (m,
13H), 2.04
—0.98 (m,
100H),
0.90 (t,J
= 6.8 Hz,
15H).

MS (ESI):
calculated
1597.62;
found
799.57
(m/2).
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MS (ESI):
calculated
1393.36;
found
697.61
(m/2).
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'H NMR
(400
MHz,
CDCl5) 6
3.98 —
3.05 (m,
10H), 3.12
—2.14 (m,
12H), 1.73
—1.02 (m,
110H),
0.90 (t,
15H).

MS (ESI):
calculated
1441.49;
found
1442.91.
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'H NMR
(400
MHz,

CDCl5) 6
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3.13 (m,

9H), 3.14
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8H), 2.08

—1.03 (m,
95H), 0.89
(t, 15H).
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MS (ESI):
calculated
1385.15;
found
693.95
(m/2).
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B YRR

'H NMR
(400
MHz,
CDCl;) o
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3.17 (m,
0] [ 2080, 3.00
—2.12 (m,
19H), 1.71
—1.04 (m,
117H),
1.08 —
0.65 (m,
15H).
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Table S3. Abbreviations and nomenclature used throughout the manuscript.

DARPin designed ankyrin repeat protein

LNP lipid nanoparticle

DOE design of experiments

HTVI hydrodynamic tail vein injection

IVIS in vivo imaging system

AFP alpha-fetoprotein

LR Lactated Ringer’s solution

DSPC 1,2-distearoyl-sn-glycero-3-phosphocholine
DOPE 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine
DOPC 1,2-dioleoyl-sn-glycero-3-phosphocholine
DOTAP 1,2-dioleoyl-3-trimethylammonium-propane
PEG polyethylene glycol

TAMRA carboxytetramethyl rhodamine

K27 pan-RAS binding DARPin

K27n3 non-functional control DARPin
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D30 anionic polypeptide sequence

S1-10 large unit of GFP, expressed by reporter cells

S11 small unit of GFP, fused to K27

LgBiT large unit of NanoLuc, expressed by reporter cells
HiBiT small unit of NanoLuc, fused to K27
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