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Figure S.1. 13C of M0- 2-Aminoethyl a-D-mannopyranoside: 3*C-NMR (100 MHz; D20) 99.83
(c-1), 72.86, 70.33, 69.73, 66.60 (C-2, -3, -4, -5), 64.60 (OCH2CH2NH2), 60.85 (C-6), 39.03
(OCH2- CH2NH2).
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Figure S.2. 3C of M1- 2-(2-Aminoethoxy) ethyl a-D-mannopyranoside: *C-NMR (100 MHz;
D20) 99.78 (C-1), 72.70, 69.81, 69.50, 66.48 (C-2, -3, -4, -5), 70.42 (OCH2CH20), 66.67
(OCH2CH2NH2), 66.32 (OCH2CH20), 60.87 (C-6), 39.06 (OCH2CH2NH2).
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Figure S.3. 3C of M2- 2-[2-(2-Aminoethoxy) ethoxy] ethyl a-D-mannopyranoside: 3C-NMR
(100 MHz; D20) 99.82 (C-1), 72.66 (C-5), 70.41 (OCH2), 69.85 (C-2), 69.56, 69.44, 69.42,(3 x
OCH2), 66.72 (C-3) 66.63 (C-4), 66.17 (OCH2CH2), 60.83 (C-6), 39.07 (CH2NH2).
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Figure S.4. 13C of Man1: 3C-NMR (100 MHz; DMSO-d) 172.45(0-(C=0)-C), 165.92 (CH2=CH-
(C=0)-0), 131.86 (CH2=CH-(C=0)-0), 128.75 (CH2=CH-(C=0)-0), 100.45 (C-1), 74.34 (C-2), 71.42
(C-3), 70.74 (C-4), 67.79 (C-5), 65.29 (O-CH2-CH2-CH2-CH2-0), 63.74 (OCH2CH2NH?2), 61.62 (C-
6), 52.64 ( OCH2CH2NH2), 49.68 ((C=0)-CH2-CH2-N), 32.57 ((C=0)-CH2-CH2-N), 25.22 (O-CH2-
CH2-CH2-CH2-0).
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Figure S.5. 3C of Man2: 3C-NMR (100 MHz; DMSO-d) 172.45(0-(C=0)-C), 165.89 (CH2=CH-
(C=0)-0), 131.79 (CH2=CH-(C=0)-0), 128.70 (CH2=CH-(C=0)-0), 100.36 (C-1), 74.16 (C-2), 71.38
(C-3), 70.67 (C-4), 69.82(C-OCH2CH20), 69.26 (C-5), 67.35 (O-CH2-CH2-N), 66.12(C-OCH2CH20),
64.11 & 63,72(0-CH2-CH2-CH2-CH2-0) 61.61 (C-6), 52.82 ( OCH2CH2NH?2), 49.74 ((C=0)-CH2-
CH2-N), 32.57 ((C=0)-CH2-CH2-N), 25.22 (O-CH2-CH2-CH2-CH2-0).
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Figure S.6. 3C of Man3: 3C-NMR (100 MHz; DMSO-d) 172.49 (O-(C=0)-C), 165.92 (CH2=CH-
(C=0)-0), 131.88 (CH2=CH-(C=0)-0), 128.74 (CH2=CH-(C=0)-0), 100.38 (C-1), 74.29 (C-2), 71.37
(C-3), 70.68 (C-4), 70.20(0-CH2-CH2-0), 70.13 (O-CH2-CH2-0), 69.94 (C-OCH2CH20), 69.36 &
66.14 (O-CH2-CH2-CH2-CH2-0), 67.37(C-5), 66.14 (O-CH2-CH2-N), 64.13 (O-CH2CH2N), 63.73
(O-CH2CH2-0C-0) 61.65 (C-6), 52.86 ( OCH2CH2NH2), 49.75 ((C=0)-CH2-CH2-N), 32.65 ((C=0)-
CH2-CH2-N), 25.22 (0O-CH2-CH2-CH2-CH2-0).
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Figure S.7. 'H of Man1- CK3: Acrylate signal removal. Further confirmation with LC-QTOF.
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Figure S.8. 'H of Man2- CK3: Acrylate signal removal. Further confirmation with LC-QTOF.
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Figure S.9. 'H of Man3- CK3: Acrylate signal removal. Further confirmation with LC-QTOF.
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Figure S.10. UHPLC-QTOF analysis of Man1 n=1: Upper: Total lon Chromatograms (TIC) in ESI
positive TOFMS acquisition mode. Middle: Extracted lon Chromatograms (XIC). Lower: MS
spectra showing [M+H]+ and [M+Na]+ adducts.
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XIC from 221021 SWATH_POS_Gly 50uLX10.wiff2 (sample 6) - KM1_SWATH_POS, Experiment 1, +SWATH TOF MS (100 - 2500): 1967.986 +/- 0.010 Da-from Analytics
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Figure S.11. UHPLC-QTOF analysis of S.11-Man1-CK3 n=3 1 peptide. Upper: Total lon
Chromatograms (TIC) in ESI positive TOFMS acquisition mode. Middle: Extracted lon
Chromatograms (XIC). Lower: MS spectra showing different [M+H]+ adducts.
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XIC from 221021 SWATH_POS_Gly 50uLX10.wiff2 (sample 6) - KM1_SWATH_POS, Experiment 1, +SWATH TOF MS (100 - 2500): 1630.901 +/- 0.010 Da-from Analytics

e 4.46
4500
o
(=%
5 w
é 3000
‘B 2500
j
& =
E 1500
1000
5’12.
0 n 32 3 4 as 36 37 38 39 40 4 a2 43 a4 45 45 47 43 49 50 51 52 53 54 55 56 57 58 59
Time, min
Spectrum from 221021_SWATH_POS_Gly_50uLX10.wiff2 (sample 6) - KM1_SWATH_POS,...eriment 1, +SWATH TOF MS (100 - 2500) from 4.445 to 4.483 min-from Analytics
o o — a15:5541 16308952 | 1631.9010
0 2+ 1632.9067
5] +
Z wn pHa0sn 816.9567 | [M+H]
I 281.0512 817.4565 f | 16339000
D | 1634.9539
E ey 223.0636 297.0827 517.2090 .817.9606 | ‘ t
s 332.1710 AR o e e
T | lL !L l IL[ : L l 4 ‘St i n 1 L i-l \ 955.5006 - 16‘31l9019 - -

Mass/Charge Da

Figure S.12. UHPLC-QTOF analysis of Man1-CK3 n=1. Upper: Total lon Chromatograms (TIC) in
ESI positive TOFMS acquisition mode. Middle: Extracted lon Chromatograms (XIC). Lower: MS
spectra showing different [M+H]+ adducts.
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Figure S.13. UHPLC-QTOF analysis of Man2 n=1. Upper: Total lon Chromatograms (TIC) in ESI
positive TOFMS acquisition mode. Middle: Extracted lon Chromatograms (XIC). Lower: MS
spectra showing [M+H]+ and [M+Na]+ adducts.
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Figure S.14. UHPLC-QTOF analysis of Man2-CK3 n=1. Upper: Total lon Chromatograms (TIC) in
ESI positive TOFMS acquisition mode. Middle: Extracted lon Chromatograms (XIC). Lower: MS
spectra showing different [M+H]+ adducts.
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Figure S.15. UHPLC-QTOF analysis of Man2 n=4. Upper: Total lon Chromatograms (TIC) in ESI
positive TOFMS acquisition mode. Middle: Extracted lon Chromatograms (XIC). Lower: MS
spectra showing [M+H]+ and [M+Na]+ adducts.
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Figure S.16. LC-QTOF analysis of Man3 n=1. Upper: Total lon Chromatograms (TIC) in ESI
MS

positive TOFMS acquisition mode. Middle: Extracted lon Chromatograms (XIC). Lower:
spectra showing different [M+H]+ adducts.
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Figure S.17. UHPLC-QTOF analysis of Man3 n=4. Upper: Total lon Chromatograms (TIC) in ESI
positive TOFMS acquisition mode. Middle: Extracted lon Chromatograms (XIC). Lower: MS
spectra showing different [M+H]+ adducts.
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Figure S.18. UHPLC-QTOF analysis of Man3-CK3 n=2. Upper: Total lon Chromatograms (TIC) in
ESI positive TOFMS acquisition mode. Middle: Extracted lon Chromatograms (XIC). Lower: MS
spectra showing different [M+H]+ adducts.
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Figure S.19. UHPLC-QTOF analysis of Man3-CK3 n=1. Upper: Total lon Chromatograms (TIC) in
ESI positive TOFMS acquisition mode. Middle: Extracted lon Chromatograms (XIC). Lower: MS
spectra showing different [M+H]+ adducts.



TIC from 221021_SWATH_POS_Gly 50uLX10.wiff2 (sample 8) - KM3_SWATH_POS

250 1.19 s 871 716
i) : 14.08
é’- 25 6.07 740 8.16 12.02
£ /\/\ 6. 38 842 9.33 13.68
5 12.81 13,53f|\b
1y 1.58 2
i 3. 67 e
i 1,95 2.37 3 49
-
el (1] 10 15 20 30 kL] 40 45 50 55 (1] &5 7 E 80 85 20 95 100 1085 10 18 120 125 130 135 140 45
Time, min
XIC from 221021_SWATH_POS_Gly 50uLX10.wiff2 (sample 8) - KM3_SWATH_POS, Experiment 1, +SWATH TOF MS (100 - 2500): 2232.143 +/- 0.010 Da-from Analytics
13000 7
12000
11000
[ R
(=1
g oo
= 8000
= 7000
P
] 5000
‘_E 4000
2000
oty
g 60 (3] 62 63 64 &5 (13 &7 63 (1) 70 Al 72 73 74 75 76 77 78 79 20 81 82 83 84 85 L3 87 38
Time, min
Spectrum from 221021_SWATH_POS_Gly_50uLX10.wiff2 (sample 8) - KM3_SWATH_POS,...eriment 1, +SWATH TOF MS (100 - 2500) from 7.369 to 7.407 min-from Analytics
10e5
~ 1117.0761
Z: 744‘71[-13. 745.0552 744.7188 745.0552 ‘ 1117.5774 22321408 22331427
o ‘ 1118.0794 S351E5E
g, e 745.3887 :
o1 i / | 1i1ese12 [M+2H] 2+ [M+H] +
5 1 3+ 745.7232 | 1 .
,g w| [M+3H] 1746_0566 745.3887 i |_ \ s
40u ; J
176720 | 457202 | LALA
= v “ Ll ol
2004 281.0512 558.7009 /46.0566 .780'9252 1118.0794| 1116.5750 4og5 ggoE £
s : 979.5176 1582.8237 1820.9684 2232.1428
’ FETeEl || P el be Ul I 3 i : e = = ’ N i
Mass/Charge, Da
Figure S.20. UHPLC-QTOF analysis of Man3-CK3 n=3 1 peptide. Upper: Total lon

Chromatograms (TIC) in ESI positive TOFMS acquisition mode. Middle: Extracted lon
Chromatograms (XIC). Lower: MS spectra showing different [M+H]+ adducts.
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Figure S.21. NTA dry-freeze KHM2 15% NPs with 0%Sucrose
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Figure S.22. NTA dry-freeze KHM2 15% with 2%Sucrose
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Figure S.23. NTA dry-freeze KHM2 15% with 4%Sucrose
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Figure S.24. NTA dry-freeze KHM2 15% with 6%Sucrose
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Figure S.25. NTA dry-freeze KHM2 15% with 8%Sucrose
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Figure S.26. NTA dry-freeze KHM2 15% with 10%Sucrose
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Figure S.27. Analysis of the toxicity of the non-formulated polymers and the vehicle (DMSO)
used to dissolve them, performed incubating them for 24h, with JAWSII model cells.
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Figure S. 28. Analysis of the toxicity of the polyplexes, incubated at 0,08 ug/uL, for 24h, with
JAWSII cells.



