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Modification of re-bridged antibody
fragments with click reaction(s)...
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Re-bridging

A single trifunctionnal dual bridging reagent enables:

Re-bridging of either mAb, (Fab’), or Fc proteins
Control, variety and originality of payload/antibody ratios via click reactions

No need for engineering technology
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1. Synthetic chemistry section

1.1 General experimental details for synthetic chemistry

Chemicals were purchased from Sigma-Aldrich, Santa Cruz Biotechnology, AlfaAesar or Axispharm, and were used
as received unless otherwise stated. Solvents were used as supplied. All reactions were monitored by thin-layer
chromatography (TLC) on pre-coated silica gel plates. Flash column chromatography was carried out with either
pre-loaded Biotage® SNAP column chromatography cartridges or pre-loaded GraceResolvTM flash cartridges on a
Biotage® Isolera Spektra One flash chromatography system. All reaction mixtures were stirred magnetically unless
stated otherwise. All reactions involving moisture sensitive compounds or procedures were carried out in flame-
dried flask under an atmosphere of argon. Room temperature (RT) is defined as 16-23 °C. Reactions at 0 °C were
cooled with an ice/water bath. Removal of solvent and concentration in vacuo was carried out on a Biichi rotary

evaporator followed by evaporation under high vacuum.

'H NMR spectra were obtained at 400, 500, 600 or 700 MHz. 3C NMR spectra were obtained at 100, 125, 150 or
175 MHz. All results were obtained using Bruker NMR instruments, the models are as follows: Avance Il 400, Avance
500, Avance Il 600, Avance Neo 700. The chemical shifts (8) for *H and *3C are quoted relative to residual signals of
the solvent on the ppm scale. 'H NMR peaks are reported as singlet (s), doublet (d), triplet (t), quint. (quintet), m
(multiplet), br. (broad), dd (doublet of doublet). Coupling constants (J values) are reported in Hertz (Hz) and are H-
H coupling constants unless otherwise stated. In the case of amide rotamers, and when possible, only the major
rotamer has been assigned for chemical shifts, and areas underneath all rotameric peaks have been considered for
integration calculations. Peak assighments were carried out with the aid of 'H COSY and *H-3C HSQC experiments
where necessary. Infrared spectra were obtained on a Perkin EImer Spectrum 100 FTIR Spectrometer operating in
ATR mode. Infra-red spectra were recorded on a Bruker ALPHA FT-IR spectrometer operating in ATR mode, with
frequencies given in reciprocal centimetres (cm™). Melting points were taken on a Gellenkamp apparatus and are
uncorrected. High and low resolution mass spectra were recorded on a VG70 SE mass spectrometer, operating in

modes ESI, El, or Cl (+ or -) depending on the sample, at the Department of Chemistry, University College London.



1.2 Synthetic chemistry protocols & NMR

Compound 1 - 1-azido-4-methylbenzene?

To a solution of p-toluidine (5.0 g, 46.66 mmol) in 2m HCl (50 mL) at -5 °C was added slowly a solution of sodium
nitrite (3.75 g, 54.35 mmol) in H,0 (10 mL) over 5 min making sure that the internal temperature did not rise above
0 °C. After completion of addition, the reaction mixture was stirred at -5 °C for 5 min to form a diazonium salt. Then
urea (0.32 g, 5.33 mmol) was added to neutralise the diazonium salt solution. Following this, the diazonium salt
solution was added to a solution of sodium azide (6 g, 92.29 mmol) and sodium acetate (11.5 g, 140.0 mmol) in 50
mL of H,0 at 0 °C over 5 min. The mixture was stirred for 2 h at 0 °C. The mixture was extracted into Et,0 (2 x 100
mL), the combined organic layers dried (MgSO4) and concentrated under vacuum to afford 1-azido-4-
methylbenzene 1 (5.91 g, 44.39 mmol, 95 %) as a yellow oil. 'H NMR (600 MHz, CDCls) 7.15 (d, J = 8.4 Hz, 2H), 6.92
(d, J = 8.4 Hz, 2H), 2.32 (s, 3H); 23C NMR (125 MHz, CDCls) 137.2 (C), 134.8 (C), 130.5 (CH), 119.0 (CH), 21.0 (CH).
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Compound 2 - 1-azido-4-(bromomethyl)benzene?

A solution of 1-azido-4-methylbenzene 1 (3 g, 22.6 mmol, 1 equiv.), N-bromosuccinimide (5.4 g, 30.5 mmol, 1.35

equiv.) and bis(isobutyronitrile) (1.13 g, 6.78 mmol, 0.3 equiv.) in dry benzene (30 mL) was heated under reflux

under argon in the dark for 8 h. After this time, the mixture was poured onto H,O (20 mL), extracted with Et,0 (2 x

20 mL), the combined organic layers dried (MgSQ0,) and concentrated under vacuum. Purification by flash column

chromatography (100 % cyclohexane) yielded 1-azido-4-(bromomethyl)benzene 2 (2.96 g, 13.96 mmol, 62 %) as a

light brown solid: *H NMR (600 MHz, CDCls) 7.38 (d, J = 8.4 Hz, 2H), 7.00 (d, J = 8.4 Hz, 2H), 4.48 (s, 2H); 1*C NMR

(150 MHz, CDCls) 140.3 (C), 134.6 (C), 130.7 (CH), 119.5 (CH), 33.1 (CH,); IR (solid) 2107, 1607, 1505 cm%; GC-MS :

theoretical = 209.97, 210.97, 211.97, 212.97; experimental = 211.08, 212.09, 213.07, 214.08.
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Compound 3 - di-tert-butyl 1-(4-azidobenzyl)hydrazine-1,2-dicarboxylate

N3

BOCT
NHBoc

To a solution of di-tert-butyl hydrazine-1,2-dicarboxylate (2.17 g, 9.35 mmol, 1 equiv.) in a mixture of toluene (25
mL) and 5 % aq. NaOH (25 mL) were added tetra-n-butylammonium bromide (143 mg, 0.35 mmol, 0.025 equiv.)
and 1-azido-4-(bromomethyl)benzene 2 (2.96 g, 14.0 mmol, 1.5 equiv.). The reaction mixture was stirred at 20 °C
for 48 h. After this time, the reaction mixture was diluted with H,0 (20 mL) and extracted with EtOAc (3 x 20 mL).
The combined organic layers were washed with brine (15 mL), dried (MgS0.), and concentrated under vacuum.
Purification by flash column chromatography (20 % EtOAc in cyclohexane) yielded di-tert-butyl 1-(4-
azidobenzyl)hydrazine-1,2-dicarboxylate 3 (3.27 g, 9.0 mmol, 96 %) as a thick orange oil (presence of rotamers): *H
NMR (600 MHz, CDCls) 7.27 (br. s, 2H), 6.98 (d, J = 7.9 Hz, 2H), 4.59 (br. s, 2H), 1.47 — 1.42 (m, 18H); **C NMR (150
MHz, CDCls) 155.5 (C), 155.2 (C), 139.4 (C), 134.1 (C), 130.2 (CH), 129.8 (CH), 119.2 (CH), 81.6 (C), 81.4 (C), 53.6
(CH,), 52.5 (CH.), 28.3 (CHs), 27.0 (CHs); IR (thin film) 3316, 2978, 2107, 1703, 1150 cm™%; HRMS (ESI) calcd for
[C17H25NsO4+H]+: 364.1979, observed: 364.1979.
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Compound 4 - di-tert-butyl 1-(4-azidobenzyl)-2-(3-(tert-butoxy)-3-oxopropyl)hydrazine-1,2-dicarboxylate

N3

BocN

BocN WOtBu

(0]

To a solution of di-tert-butyl 1-(4-azidobenzyl)hydrazine-1,2-dicarboxylate 3 (2.00 g, 5.51 mmol, 1 equiv.) in tert-
BuOH (30 mL) was added 0.4 mL of NaOH (10 % w/w) and reaction mixture was stirred for 10 min at room
temperature. After this time, tert-butyl acrylate (2.4 mL, 16.5 mmol, 3 equiv.) was added to the solution and the
reaction was stirred at 65 °C for 16 h. Crude was concentrated under vacuum, solubilised in EtOAc (60 mL), washed
with H,0 (3 x 30 mL) , dried Na,SO4 and concentrated under vacuum. Purification by flash column chromatography
(0 to 40 % of EtOAc in cyclohexane) vyielded di-tert-butyl 1-(4-azidobenzyl)-2-(3-(tert-butoxy)-3-
oxopropyl)hydrazine-1,2-dicarboxylate 4 (1.14 g, 2.32 mmol, 42 %) as a thick orange oil (presence of rotamers): *H
NMR (600 MHz, CDCls) 7.31 (m, 2H), 6.97 (d, J = 8.4 Hz, 2H), 4.89 - 4.20 (m, 2H), 3.67 - 3.31 (m, 2H), 2.52 - 1.95 (m,
2H), 1.48 - 1.31 (m, 27H); 3C NMR (150 MHz, CDCl;) 171.1 (C), 155.0 (C), 154.6 (C), 139.6 (C), 133.6 (C), 131.3 (CH),
119.1 (CH), 81.6 (C), 81.2 (C), 80.8 (C), 52.1 (CH), 46.2 (CH,), 34.0 (CH>), 28.4 (CH3), 28.3 (CHs), 28.2 (CH3); IR (thin
film) 2977, 2932, 2111, 1706, 1366, 1147 cm™, HRMS (ESI) calcd for [CsH37NsOet+H]+: 492.2817, observed:
492.2813.
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Compound 5 - 3-(2-(4-azidobenzyl)-4,5-dibromo-3,6-dioxo-3,6-dihydropyridazin-1(2H)-yl)propanoic acid

N3

O
Br
|
N OH
Br \/\H/
(0] (0]

Dibromomaleic acid (826 mg, 3.016 mmol, 1.53 equiv.) was dissolved in AcOH (200 mL) and heated under reflux for
30 min. After this time, di-tert-butyl 1-(4-azidobenzyl)-2-(3-(tert-butoxy)-3-oxopropyl)hydrazine-1,2-dicarboxylate
4 (1.14 g, 2.32 mmol, 1 equiv.) was added and the resultant mixture was stirred under reflux for a further 12 h
(solution turned brown). The solvent was removed under vacuum by co-evaporation with toluene and the crude
residue purified by flash column chromatography (0 to 100 % EtOAc (1 % AcOH) in cyclohexane) to yield 3-(2-(4-
azidobenzyl)-4,5-dibromo-3,6-dioxo-3,6-dihydropyridazin-1(2H)-yl)propanoic acid 5 (800 mg, 1.69 mmol, 73 %) as
a yellow solid: *H NMR (400 MHz, CDCl3) 6§ 11.09 (s, 7H), 7.20 (d, J = 8.5 Hz, 2H), 6.98 (d, J = 8.5 Hz, 2H), 5.32 (s, 2H),
4.26 (t, J = 7.1 Hz, 2H), 2.58 (t, J = 7.1 Hz, 2H); *C NMR (150 MHz, CDCls) 175.7 (C), 154.1 (C), 153.4 (C), 140.7 (C),
136.2 (C), 130.7 (C), 128.7 (CH), 120.0 (CH), 50.7 (CHa), 43.3 (CH,), 31.4 (CH,); IR (thin film) 2968, 2105, 1724, 1365,
1152 cm™; HRMS (ESI) caled for [C1aH11BraNsOs-H]-: 469.9106, observed: 469.9105
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Compound 6 - 2,5-dioxopyrrolidin-1-yl 3-(2-(4-azidobenzyl)-4,5-dibromo-3,6-dioxo-3,6-dihydropyridazin-1(2H)-
yl)propanoate

Ns
o
™ SDOI“\A\O
N\/\H/O

To a solution of 3-(2-(4-azidobenzyl)-4,5-dibromo-3,6-dioxo-3,6-dihydropyridazin-1(2H)-yl)propanoic acid 5 (400
mg, 849 umol, 1 equiv.) in DCM (100 mL) at 0 °C was added EDC.HCI (327 mg, 1.70 mmol, 2 equiv.). The solution
was stirred at 0 °C for 30 min. Following this, NHS was added (196 mg, 1.70 mmol, 2 equiv.) and the reaction was
stirred at room temperature for a further 16 h. The solvent was removed under vacuum and the crude residue
purified by flash column chromatography (10 to 100 % EtOAc in cyclohexane) to yield 2,5-dioxopyrrolidin-1-yl 3-(2-
(4-azidobenzyl)-4,5-dibromo-3,6-dioxo-3,6-dihydropyridazin-1(2H)-yl)propanoate 6 (145 mg, 30 %) as light yellow
crystals: *H NMR (600 MHz, CDCls) § 7.21 (d, J = 8.4 Hz, 2H), 7.02 (d, J = 8.4 Hz, 2H), 5.32 (s, 2H), 4.31 (t, /= 7.1 Hz,
2H), 2.86 (t, J = 7.1 Hz, 2H), 2.84 (s, 4H); 3C NMR (150 MHz, CDCls) 168.8 (C), 166.1 (C), 154.0 (C), 153.3 (C), 140.9
(C), 136.6 (C), 136.0 (C), 130.6 (C), 128.8 (CH), 120.2 (CH), 50.8 (CH.), 42.9 (CH>), 28.8 (CH,), 25.7 (CH;); HRMS (ESI)
calcd for [CigH14BraNgOe+H]+: 568.9414, observed: 568.9426.
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Compound 7 - tert-butyl (4-cyanobenzyl)carbamate?

NC
\©\/NHBOC

Boc,0 (10.7 g, 49.03 mmol, 1.1 equiv.) was dissolved in 100 mL of water. NaOH (5.4 g, 135 mmol, 2.8 equiv.) and 4-
(aminomethyl) benzonitrile hydrochloride (7.5 g, 44.48 mmol, 1 equiv.) were added respectively and the solution
was stirred overnight at room temperature. The white precipitate was isolated by centrifugation and dried using
rotary evaporation, yielding 8.97 g of compound 7 as a white solid (38.62 mmol, 79 %): *H NMR (600 MHz, CDCls) &
7.62 (d,J=8.2 Hz, 2H), 7.38 (d, J = 8.2 Hz, 2H), 4.97 (s, 1H), 4.37 (d, J = 6.0 Hz, 2H), 1.46 (s, 9H) ; 13C NMR (150 MHz,
CDCls) 6 156.0 (C), 144.7 (C), 132.6 (CH), 127.9 (CH), 119.0 (C), 111.2 (C), 80.2 (C), 44.3 (CH,), 28.5 (CHs).
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Compound 8 - tert-butyl (4-(6-methyl-1,2,4,5-tetrazin-3-yl)benzyl)carbamate’

N.
Y SN

N. =
N
NHBoc

Tert-butyl (4-cyanobenzyl)carbamate 7 (5.0 g, 21.53 mmol, 1 equiv.), acetonitrile (5.6 mL, 107.65 mmol, 5 equiv.)
and zinc triflate (1.96 g, 5.38 mmol, 0.25 equiv.) were added to 25 mL of dioxane in a round bottom flask under
inert nitrogen atmosphere. Monohydrated hydrazine (53 mL, 1.08 mol, 50 equiv.) was added dropwise under heavy
stirring, while maintaining room temperature in a water bath. After 5 minutes, temperature was adjusted to 80 °C
and the mixture was stirred overnight to obtain a dihydrotetrazine containing reaction mixture (orange). For the
oxidation step, 150 mL of a DCM/AcOH mixture (1:1, v:v) was prepared. While stirring, the dihydrotetrazine
containing reaction mixture was added dropwise. Solid NaNO; (30 g, 434.81 mmol, 20 equiv.) was added portion
wise over an hour (mixture get pink). The mixture was concentrated using rotary evaporation, re-dissolved in EtOAc,
washed with NaHCO; (aq.) (added slowly), dried using MgSO. and concentrated under vacuum. The crude product
was purified by flash chromatography (EtOAc 2 to 5 % in DCM), affording tert-butyl (4-(6-methyl-1,2,4,5-tetrazin-3-
yl)benzyl)carbamate 8 as a pink solid (1.69 g, 5.60 mmol, 26 %): *H NMR (600 MHz, CDCls) & 8.55 (d, J = 8.3, 2H),
7.50 (d, J = 8.3, 2H), 4.96 (NH, s, 1H), 4.43 (d, J = 5.9, 2H), 3.10 (s, 3H), 1.48 (s, 9H) ; 3C NMR (150 MHz, CDs;0D) &
167.4 (C), 164.1 (C), 156.1 (C), 144.1 (C), 130.9 (C), 128.4 (CH), 128.2 (CH), 80.0 (C), 44.5 (CH.), 28.5 (CHs), 21.1 (CHs).
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Compound 9 - (4-(6-methyl-1,2,4,5-tetrazin-3-yl)phenyl)methanamine?

'y

N.
N
+ -
NH; .TFA

The N-Boc protected tetrazine 8 (1.69 g, 5.60 mmol, 1 equiv.) was dissolved in a DCM/TFA solution (1/1) and stirred
2 h, at room temperature. After this time, the reaction mixture was concentrated under vacuum resulting in (4-(6-
methyl-1,2,4,5-tetrazin-3-yl)phenyl)methanamine 9 (1.76 g, quantitative) as a pink TFA salt: 'H NMR (600 MHz,
CDsOD) 6 8.63 (d, J = 8.5, 2H), 7.71 (d, J = 8.5, 2H), 4.26 (br s, 2H), 3.06 (s, 3H) ; *C NMR (150 MHz, CD;0D) & 169.1
(C), 164.9 (C), 138.7 (C), 134.4 (C), 130.8 (CH), 129.4 (CH), 43.9 (CH,), 21.1 (CH).
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Compound 10 - 5-((4-(6-methyl-1,2,4,5-tetrazin-3-yl)benzyl)amino)-5-oxopentanoic acid?

N.
N

|
N H
N OH
Y

To [4-(6-methyl-1,2,4,5-tetrazin-3-yl)phenyl]methanamine 9 (480 mg, 1.52 mmol, 1 equiv.) in 100 mL of THF, was

z<

added glutaric anhydride (346 mg, 3.04 mmol, 2 equiv.) and the resultant mixture was heated to 70 °C for 4 h. The
mixture was then cooled to 55 °C and stirred at this temperature for a further 12 h. The solvent was evaporated
under vacuum, to give the crude material as a pink oil. The crude was solubilised in EtOAc (80 mL) and washed with
2 x NH4Cl (ag.) (30 mL) and 2 x LiCl (aq.). The solvent was evaporated under vacuum and the product was purified
by flash chromatography (0 to 8 % of MeOH in CH,Cl,) to give acid 5-((4-(6-methyl-1,2,4,5-tetrazin-3-
yl)benzyl)amino)-5-oxopentanoic acid 10 as a red solid (150 mg, 476umol, 32 %): *H NMR (600 MHz, CDs0D/CDCls)
68.48 (d, J=8.3 Hz, 2H), 7.47 (d, J = 8.3 Hz, 2H), 4.47 (s, 2H), 3.06 (s, 3H), 2.35-2.29 (m, 4H), 1.94 (q, J = 7.4 Hz, 2H) ;
13C NMR (150 MHz, CD;0D/CDCl3) § 177.3 (C), 175.2 (C), 168.6 (C), 165.3 (C), 144.9 (C), 131.9 (C), 129.7 (CH), 129.5
(CH), 44.3 (CH3), 36.5 (CH>), 34.5 (CH,), 22.4 (CH,), 22.2 (CH3); Rf = 0.3 (5% MeOH in CHCl,).
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Compound 11 - N1-(2-(2-(2-(2-azidoethoxy)ethoxy)ethoxy)ethyl)-N5-(4-(6-methyl-1,2,4,5-tetrazin-3-
yl)benzyl)glutaramide

(0] (0]

+
_ Nsy /\/O\/\O/\/O\/\N )J\/\/U\N /\@/
N H H
N
|

SN
N\N)\

To tetrazine acid 10 (100 mg, 317 umol, 1 equiv.) in DMF was added DIPEA (102 pL, 640 umol, 2 equiv.) and HATU
(160 mg, 416 umol, 1.3 equiv.). The reaction mixture was stirred 30 min at room temperature. After this time, NH»-
PEG,-N3 (128 puL, 640 umol, 2 equiv.) was added and the resulting mixture was stirred overnight at room
temperature. The solvent was evaporated under vacuum with toluene co-evaporation (as an azeotrope). Crude is
solubilised in EtOAc, washed with 1 x NaHCOs (aq.), 2 x NH4Cl (aq.) and dried Na;SO4 and concentrated under
vacuum evaporation. The product was purified by flash chromatography (0 to 10 % of MeOH in CHCl,), yielding
N1-(2-(2-(2-(2-azidoethoxy)ethoxy)ethoxy)ethyl)-N5-(4-(6-methyl-1,2,4,5-tetrazin-3-yl)benzyl)glutaramide 11 as a
pink oil (130 mg, 252 umol, 77 %): *H NMR (600 MHz, CDCls) & 8.52 (d, J = 8.4 Hz, 2H), 7.49 (d, J = 8.4 Hz, 2H), 6.74
(bs, 1H), 6.25 (bs, 1H), 4.53 (d, J = 6 Hz, 2H), 3.65 — 3.59 (m, 10H), 3.52 (t, J = 5 Hz, 2H), 3.42 — 3.39 (m, 2H), 3.36 (t,
J=5Hz, 2H), 3.07 (s, 3H), 2.33 (t, J = 7.1 Hz, 2H), 2.25 (t, J = 7.0 Hz, 2H), 1.99 (g, J = 7.0 Hz, 2H) ; 3C NMR (150 MHz,
CDCls) § 172.9 (C), 172.8 (C), 167.4 (C), 164.0 (C), 143.7 (C), 131.0 (C), 128.6 (CH), 128.3 (CH), 70.8 (CH.), 70.7 (CH.),
70.6 (CH,), 70.3 (CH,), 70.1 (CH,), 69.8 (CH,), 50.8 (CH2-Ns), 43.3 (CH,), 39.3 (CH,), 35.4 (CH,), 35.3 (CH,), 22.1 (CH,),
21.3 (CHs) ; HRMS (ESI) calcd for [Ca3H33NgOs-H]-: 514.2532, observed: 514.2531; Rf = 0.8 (4% MeOH in CH,Cl,).
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Compound 12 — tert-butyl (2-(2-(2-aminoethoxy)ethoxy)ethyl)carbamate adapted from Lee et al.

BocHN (0]
NN TN TN,

To a stirring solution of NH,-PEG,-NH; (8.15 g, 55.0 mmol, 4 equiv.) in 1,4-dioxane (60 mL) at 0 °C was added

dropwise Boc,0 (3.0 g, 13.75 mmol, 1 equiv.) predisolved in 1,4-dioxane (35 mL) over 2 h, ensuring temperature

did not exceed 21 °C. After this time, reaction mixture was stirred at 21 °C for a further 30 min. Following this, the

reaction mixture was concentrated under vacuum, the crude residue dissolved in water (75 mL), and the organics

extracted into EtOAc (5 x 30 mL). The organics were combined, dried (MgS0,) and concentrated under vacuum to

afford tert-butyl (3-(2-(2-(3-aminopropoxy)ethoxy)ethoxy)propyl)carbamate 12 (3.0 g, 12.04 mmol, 88 %) as a

colourless oil: *"H NMR (600 MHz, CDCls) § 5.19 (brs, 1H), 3.60 — 3.57 (m, 4H), 4.93 (s, 4H), 3.52-3.47 (m, 4H), 3.29-

3.28 (m, 2H), 2.85 (t, J = 4.9 Hz, 2H), 1.43 (s, 9H); 3C NMR (150 MHz, CDCls) & 156.2 (C), 79.3 (C), 73.5 (CH.), 70.4

(CH,), 70.3 (CH2), 70.2 (CH,), 41.8 (CH.), 40.4 (CH,), 28.5 (CHs); IR (thin film) 3341, 2971, 2925, 2866, 1702, 1517,

1170, 1117 cm™; HRMS (ESI) caled for [C11H24N,04+H]+: 249.1809, observed: 249.1809.
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Compound 13 - di-tert-butyl (10,12-dioxo-11-(prop-2-yn-1-yl)-3,6,16,19-tetraoxa-9,13-diazahenicosane-1,21-
diyl)dicarbamate adapted from Chui et al. ®

o) (0]
BocHN \/\O/\/O\/\N/”\@/\/O\/\O/\/ NHBoc
H H
N

In a 250 mL flask equipped with a reflux condenser were combined (neat) tert-butyl (3-(2-(2-(3-
aminopropoxy)ethoxy)ethoxy)propyl)carbamate 12 (512 mg, 460 uL, 291 mmol, 1 equiv.) and
dimethylpropargylmalonate (1.73 g, 6.98 mmol, 2.4 equiv.). The viscous mixture was heated under reflux (80 °C)
overnight. Crude was then purified by flash chromatography (15 to 100 % EtOAc in cyclohexane then 0 to 15 %
MeOH in EtOAc) to afford di-tert-butyl (10,12-dioxo-11-(prop-2-yn-1-yl)-3,6,16,19-tetraoxa-9,13-diazahenicosane-
1,21-diyl)dicarbamate 13 (397 mg, 659 umol, 23 %) as an orange oil: *H NMR (600 MHz, CDCls) § 7.21 (br s, 1H),
5.25 (brs, 1H), 3.60 —3.56 (m, 8H), 3.56 — 3.52 (m, 8H), 3.49 —3.43 (m, 4H), 3.34—3.24 (m, 5H), 2.75 (dd, J = 2.2 Hz,
J=7.4 Hz, 2H), 2.08 (m, 1H), 1.43 (s, 18H); 3C NMR (150 MHz, CDCls) § 169.1 (C), 156.2 (C), 80.5 (C), 79.4 (C), 71.3
(CH), 70.4 (CHa), 70.3 (CHs), 53.0 (CH), 40.5 (CH,), 39.6 (CH.), 28.6 (CHs), 21.1 (CH,); Rf = 0.3 in EtOAc/MeOH (9/1);
IR (thin film) 3315, 2973, 2930, 2869, 1674, 1525, 1170 cm™; HRMS (ESI) calcd for [CsHsoN4O10+H]+: 603.35997,
observed: 603.3597.
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Compound 14 - di-tert-butyl (11-((1-(1-(4-(6-methyl-1,2,4,5-tetrazin-3-yl)phenyl)-3,7-dioxo-11,14,17-trioxa-2,8-
diazanonadecan-19-yl)-1H-1,2,3-triazol-4-yl)methyl)-10,12-dioxo-3,6,16,19-tetraoxa-9,13-diazahenicosane-1,21-
diyl)dicarbamate

:
¢
2
e
3
¢
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o

ZMZ\/\O/\/O\/\O/\/Z‘Z//Z T

I
o

N—
/
N

it

To di-tert-butyl (10,12-dioxo-11-(prop-2-yn-1-yl)-3,6,16,19-tetraoxa-9,13-diazahenicosane-1,21-diyl)dicarbamate
13 (45.0 mg, 75 umol, 1 equiv.) in DMF (12 mL) was added a solution of CuSO,4 (3.0 mg, 19 umol, 0.25 equiv.) and
THPTA (24.5 mg, 56 umol, 0.75 equiv.) in PBS (pH 7.4, 9 mL) and tetrazine-azide 11 (40 mg, 75 pumol, 1 equiv.) under
argon. A solution of sodium ascorbate (18.4 mg, 94 umol, 1.25 equiv.) in H,0O (3 mL) was added under argon and
the resulting mixture is stirred at 37 °C under argon for 1 h. After this time, crude is diluted in DCM (50 mL), washed
with NH4Cl sat. (3 x 20 mL), dried over MgS0,, and purified by flash chromatography (0 to 10 % MeOH in DCM) to
afford di-tert-butyl (12-((1-(2-(4-(6-methyl-1,2,4,5-tetrazin-3-yl)phenyl)-3,7-dioxo-11,14,17-trioxa-2,8-



diazanonadecan-19-yl)-1H-1,2,3-triazol-4-yl)methyl)-10,12-dioxo-3,6,16,19-tetraoxa-9,13-diazahenicosane-1,21-
diyl)dicarbamate 14 (19 mg, 17 umol, 23 %) as a pink oil: *H NMR (600 MHz, CDCls) 6 8.5 (d, J = 8.3 Hz, 2H), 7.54 (br
s, 1H), 7.50 (d, J = 8.3 Hz, 2H), 4.54 — 4.52 (m, 2H), 4.47 (t, J = 4.9, 2H), 3.83 (t, / = 4.9, 2H), 3.65-3.64 (m, 2H), 3.63 —
3.21 (m, 37H), 3.08 (s, 3H), 2.37 — 2.33 (m, 2H), 2.29 — 2.25 (m, 2H), 2.02 — 2.00 (m, 2H), 1.41 (s, 18H); **C NMR (150
MHz, CDCls) 6 173.3 (C), 172.9 (C), 172.8 (C), 167.4 (C), 164.0 (C), 156.3 (C), 144.3 (CH), 143.8 (C), 130.9 (C), 128.6
(CH), 128.3 (CH), 123.5 (CH), 79.4 (C), 70.8 —69.7 (13 x CH,), 69.5 (CH,), 50.8 (CH), 50.3 (CH,), 43.3 (CH,), 43.2 (CH>),
40.5 (CH,), 39.5 (CH,), 39.3 (CH,), 35.5 (CH,), 35.3 (CH,), 28.6 (CHs), 27.2 (CH,), 22.2 (CH,), 21.3 (CHs); Rf = 0.45 in
DCM/MeOH (9/1); IR (thin film) 3313, 2917, 2870, 1651, 1552, 1170 cm™; HRMS (ESI) calcd for [CsiHgsN13O1s+H]+:
1118.6204, observed: 1118.6211.
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Compound 15 - N1-(2-(2-(2-(2-(4-(3-((2-(2-(2-aminoethoxy)ethoxy)ethyl)amino)-2-((2-(2-(2-aminoethoxy)
ethoxy)ethyl)carbamoyl)-3-oxopropyl)-1H-1,2,3-triazol-1-yl)ethoxy)ethoxy)ethoxy)ethyl)-N5-(4-(6-methyl-1,2,4,5-
tetrazin-3-yl)benzyl)glutaramide

o (0]
TFA. HoN \/\O/\/O\/\N N/\/O\/\O/\/ NHz .TFA
H H

I
(]

]

ZMZ\/\O/\/O\/\O/\/Z\Z//Z

I

Tetrazine 14 (19 mg, 17 umol, 1 equiv.) was stirred in a (1/1) DCM/TFA mixture (50 mL) at room temperature for
30 min. After this time, solvent were removed under vacuum to afford N1-(2-(2-(2-(2-(4-(3-((2-(2-(2-
aminoethoxy)ethoxy)ethyl)amino)-2-((2-(2-(2-aminoethoxy)ethoxy)ethyl)carbamoyl)-3-oxopropyl)-1H-1,2,3-
triazol-1-yl)ethoxy)ethoxy)ethoxy)ethyl)-N5-(4-(6-methyl-1,2,4,5-tetrazin-3-yl)benzyl)glutaramide 15 (22.8 mg,
quant.) as a pink viscous TFA salt: *H NMR (600 MHz, CDsOD/CDCl3) & 8.48 (d, J = 8.3 Hz, 2H), 7.69 (s, 1H), 7.48 (d, J
= 8.3 Hz, 2H), 4.48 (t, J = 5.0 Hz, 2H), 4.46 (br s, 2H), 3.83 (t, /= 5.0, 2H), 3.68 (t, =5.0 Hz, 4H), 3.64 —3.43 (m, 25H),
3.36 —3.33 (m, 6H), 3.17 (d, J = 7.6 Hz, 2H), 3.12 - 3.10 (m, 4H), 3.05 (s, 3H), 2.28 (t, J = 7.4 Hz, 2H), 2.23 (t,/=7.4
Hz, 2H), 1.92 (q, J = 7.4 Hz, 2H); 3C NMR (150 MHz, CDCls) 6§ 175.4 (C), 171.3 (C), 168.6 (C), 165.3 (C), 145.3 (C),
145.0(C), 132.0(C), 129.6 (CH), 129.4 (CH), 125.0 (CH), 71.7 (CH>), 71.6 (CH,), 71.5 (CH,), 71.4 (CH,), 71.3 (CH>), 70.8
(CH>), 70.7 (CHy), 70.5 (CH,), 54.5 (CH), 51.5 (CH,), 44.2 (CH,), 40.8 (CH;), 40.6 (CH,), 40.5 (CH,), 36.5 (CH,), 27.4
(CH2), 22.2 (CH,), 21.3 (CHs); IR (thin film) 3291, 2916, 1676, 1552, 1130 cm™; HRMS (ESI) calcd for
[C41He7N13011+H]+: 918.5156, observed: 918.5134.
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Compound 16 - N1-(2-(2-(2-(2-(4-(16-(2-(4-azidobenzyl)-4,5-dibromo-3,6-dioxo-3,6-dihydropyridazin-1(2H)-yl)-2-
((2-(2-(2-(3-(2-(4-azidobenzyl)-4,5-dibromo-3,6-dioxo-3,6-dihydropyridazin-1(2H)-yl)propanamido)ethoxy)
ethoxy)ethyl)carbamoyl)-3,14-dioxo-7,10-dioxa-4,13-diazahexadecyl)-1H-1,2,3-triazol-1-yl)ethoxy)ethoxy)ethoxy)
ethyl)-N5-(4-(6-methyl-1,2,4,5-tetrazin-3-yl)benzyl)glutaramide
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To a solution of tetrazine salt 15 (9.7 mg, 8.5 umol, 1 equiv.) in DMF (200 pL) was added a solution of diBrPD-NHS
6 (11.6 mg, 20.4 umol, 2.4 equiv.) in DMF (200 pL) and DIEA (6 uL, 34.0 umol, 4 equiv.). The mixture was stirred for
12 h at room temperature. After this time, crude was concentrated under vacuum, solubilised in DCM (30 mL),
washed with NH4Cl sat. (3 x 10 mL) and dried with Na;SO,. Solvent was removed under vacuum and crude was
purified by flash chromatography (0 to 20 % of MeOH in DCM) to afford N1-(2-(2-(2-(2-(4-(16-(2-(4-azidobenzyl)-
4,5-dibromo-3,6-dioxo-3,6-dihydropyridazin-1(2H)-yl)-2-((2-(2-(2-(3-(2-(4-azidobenzyl)-4,5-dibromo-3,6-dioxo-3,6-
dihydropyridazin-1(2H)-yl)propanamido)ethoxy)ethoxy)ethyl)carbamoyl)-3,14-dioxo-7,10-dioxa-4,13-
diazahexadecyl)-1H-1,2,3-triazol-1-yl)ethoxy)ethoxy)ethoxy)ethyl)-N5-(4-(6-methyl-1,2,4,5-tetrazin-3-
yl)benzyl)glutaramide 16 (3.4 mg, 1.86 umol, 22 %) as a pink oil: *H NMR (600 MHz, CDCl5) § 8.51 (d, J = 8.2 Hz, 2H),
7.65—7.63 (s, 1H), 7.49 (d, J = 8.2 Hz, 2H), 7.21 - 7.16 (m, 4H), 6.99 (d, J = 8.4 Hz, 4H), 5.46 — 5.40 (m, 4H), 4.53 —
4.52 (m, 2H), 4.49 — 4.45 (m, 2H), 4.30 - 4.16 (m, 4H), 3.84 —3.82 (m, 2H), 3.58 —3.33 (m, 37H), 3.21-3.23 (m, 2H),
3.09 (s, 3H), 2.62 —2.49 (m, 4H), 2.36 — 2.33 (m, 2H), 2.27 (t, J = 6.9 Hz, 2H), 2.00 — 1.98 (m, 2H); *C NMR (150 MHz,
CDCl3) 6 173.2 (C), 170.0 (C), 169.9 (C), 169.7 (C), 169.1 (C), 169.0 (C), 144.1 (C), 140.4 (C), 136.1 (C), 129.0 (CH),
128.6 (CH), 128.3 (CH), 123.5 (CH), 119.9 (CH), 54.1 (CH), 50.3 (CH,), 49.9 (CH>), 48.3 (CH,), 44.3 (CH,), 43.3 (CH,),
42.5 (CH,), 39.7 (CHz), 39.6 (CH>), 39.5 (CH,), 39.3 (CH,), 35.5 (CH,), 35.3 (CH,), 33.9 (CH>), 33.8 (CH,), 33.6 (CH,),
29.8 (CHy), 29.5 (CH,), 27.5 (CH,), 22.1 (CH3), 21.3 (CHs); IR (thin film) 3388, 2916, 1635, 1590, 1552 cm™; HRMS
(ESI) calcd for [CeoHssN23O17Bra+H]+: 1824.3300, observed: 1824.3283.
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2. Chemical biology section

2.1 General experimental details for chemical biology

Conjugation experiments were carried out in standard 1.5 mL Eppendorf tubes. All buffer solutions were prepared
with double-deionised water and filter-sterilized for long-term storage. BBS refers to borate buffered saline (25 mM
borate, 25 mM NaCl, pH 8.0, 2 mM EDTA), 5 x BBS refers to borate buffered saline (125 mM borate, 125 mM NaCl,
pH 8.0, 10 mM EDTA) and PBS refers to phosphate buffered saline (10 mM phosphate, 2.7 mM KCl, 137 mM Na(l,
pH 7.4) unless otherwise stated. Buffer exchange was carried out using sample concentrators (Sartorius Stedim,
Vivaspin, MWCO 3, 5 or 10 kDa) or desalting columns (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO). Rituximab
(anti-CD20) and Ontruzant/Trastuzumab (anti-HER2) antibodies were purchased from UCLH. For protein A

purification Pierce™ Protein A IgG binding Buffer was used.

2.2 Protein LC-MS general protocol

Protein conjugates were prepared for analysis by desalting into distilled water (Zeba™ Spin, ThermoFisher Scientific,
7k MWCO) to achieve approximate concentrations of 4-5 puM and submitted to the UCL Chemistry Mass
Spectrometry Facility at the Chemistry Department, UCL for analysis on the Agilent 6510 QTOF LC-MS system
(Agilent, UK). For mAb and Fc protein samples, a deglycosylation step was realised via addition of PNGase F (0.1 pL
of New England BioLab® PNGase F glycerol free solution per 10 pL of 5 uM protein solution) and incubation at room
temperature for 12 h. 10-20 pL of each sample was injected onto a PLRP-S, 1000 A, 8 uM, 150 mM x 2.1 mM column
(Agilent, UK), which was maintained at 60 °C. The separation was achieved using mobile phase A (5 % MeCN in 0.1
% formic acid) and B (95 % MeCN, 5 % water 0.1 % formic acid) using a gradient elution (Table 1). The column
effluent was continuously electrosprayed into the capillary ESI source of the Agilent 6510 QTOF mass spectrometer
and ESI mass spectra were acquired in positive electrospray ionisation (ESI) mode using the m/z range 1,000-8,000
in profile mode with Quad AMU set to 500. The raw data was converted to zero charge mass spectra using a
maximum entropy deconvolution algorithm, over the appropriate regions as identified via the LC trace, with the

software, MassHunter (version B.07.00).
Table 1 | Gradient for LC-MS elution.

System used: Agilent 6510 QTOF LC-MS (Agilent, UK). Column: PLRP-S, 1000 A 8 MM, 150 mM x 2.1 mM (Agilent,
UK).

Time (min) %A (H.0 0.1% FA) %B (MeCN 0.1% FA)

0 85 15

85 15

2
3 68 32
4 68 32




14 50 50
18 5 95
20 5 95
22 85 15
25 85 15

2.3 SDS-PAGE gels general protocols

Non-reducing glycine-SDS-PAGE with 10 % or 12 % acrylamide gels (based on protein size: 10 % for 45-150 kDa, 12
% for 40-100 kDa) were performed following standard lab procedures. A 6% stacking gel was used and a broad-
range MW marker (10-250 kDa, PageRuler™ Plus Pre-stained Protein Ladder, Thermo Scientific™) was co-run to
estimate protein weights. Samples (~10 pL at ~5 uM protein) were mixed with loading buffer (1 L, composition for
6 x SDS: 1 g SDS, 3 mL glycerol, 6 mL 0.5 M Tris buffer pH 6.8, 2 mg bromophenol blue in 10 mL) and heated at 90
°C for 5 min. 6-8 pL of the samples was loaded into each well. The gels were run at 30-35 mA for 30-50 min in 1 x
SDS running buffer. The gels were stained with Coomassie Blue dye, and destained with distilled water under

microwave irradiation.

Reducing glycine-SDS-PAGE with 10 % or 12 % acrylamide gels (based on protein size: 10 % for 45-150 kDa, 12 %
for 40-100 kDa) were performed following standard lab procedures. A 6% stacking gel was used and a broad-range
MW marker (10-250 kDa, PageRuler™ Plus Pre-stained Protein Ladder, Thermo Scientific™) was co-run to estimate
protein weights. Samples (~10 yL at ~5 uM protein) were mixed with 1 pL of TCEP solution (10mM in H,0) and
loading buffer (1 uL, composition for 6 x SDS: 1 g SDS, 3 mL glycerol, 6 mL 0.5 M Tris buffer pH 6.8, 2 mg
bromophenol blue in 10 mL) and heated at 90 °C for 5 min. 6-8 uL of the samples was loaded into each well. The
gels were run at 30-35 mA for 30-50 min in 1 x SDS running buffer. The gels were stained with Coomassie Blue dye,

and destained with distilled water under microwave irradiation.



2.4 Digestion of antibodies into (Fab’), or Fc - overview
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Figure 1 | Overview of digestion of monoclonal antibodies (mAbs) to their corresponding (Fab’), or Fc and Fab fragments. a) Protocol used for
digestion of anti-HER2 mAb (Trastuzumab/Ontruzant). The Fc fragment was removed by pepsin digestion and (Fab’), isolated via filtration.
b) Digestion protocol used in the case of anti-CD20 mAb (Rituximab). Papain, pre-activated with 10 mM DTT, was used to generate Fab and
Fc fragments of the parent mAb. These were then separated by protein A purification. c) SDS-PAGE of protein generated by antibody digestion.
L: Ladder, Lane 1: native mAbpyer;. Lane 2: Fccpz029, Lane 3: (Fab’); yer222. d) LC-MS analysis of Fccpzo 29. Expected mass : 49868 Da, Observed
mass: 49868 Da. e) LC-MS analysis of (Fab’), ner2 22 Expected mass: 97303 Da, Observed mass: 97293 Da.

2.5 Digestion of anti-HER2 mAb (Ontruzant/Trastuzumab) — generation of anti-HER2 (Fab’),

Pepsin

5h,37Nv oo
pH 3.1

(Fab’),

Anti-HER2 mAb
(Ontruzant)

LIA L Y AL [ 1]
LI IS TV A T

The mAb sample (20 mg) was buffer exchanged into sodium pepsin digest buffer (20 mM NaOAc, pH 3.1, 3 x 15
min, 4000 rpm). Immobilized pepsin (470 pL / 10 mg antibody) was washed 4 times with pepsin digest buffer and
the mAb solution (1 mL, 130 uM) was added to this. The mixture was incubated for 5 h at 37 °C under constant
agitation (1100 rpm). The resin was separated from the digest using a filter column and washed 3 times with BBS
pH 8 buffer (25 mM borate, 25 mM NaCl, pH 8.0, 2 mM EDTA). The digest F(ab’); solution was combined with the
washes and buffer exchanged into BBS pH 8 buffer (10 kDa MWCO Vivaspin) to get rid of small compounds resulting
from Fc digestion. Volume was adjusted to 500 pL (14.4 mg/mL, 140 uM).

Representative yield: 54% (Fab’),_ner2



2.6 Digestion of anti-CD20 mAb (Rituximab) — generation of Fc

Papain

ll l DTT
Activated Papain

2x
16 h, 37“\
pH 6.8 Fab

Anti-CD20 mAb (rituximab)

Isolated via
Protein A purification

Immobilised papain (0.3 mL, 0.25 mg/mL) was activated with 10 mm DTT in papain digest buffer (50 mM phosphate,
1 mM EDTA, 150 mM NaCl, pH 6.8) under constant agitation (1100 rpm) for 1 h at 25 °C. The resin was washed with
papain digest buffer (without DTT) four times and rituximab (3 mg in 0.5 mL of papain digest buffer) was added.
The mixture was incubated for 16 h at 37 °C under constant agitation (1100 rpm). Then the resin was separated
from the digest using a filter column and washed with Pierce™ Protein A Binding Buffer three times. The digest was
combined with the washes and the buffer was exchanged completely for Pierce™ Protein A Binding Buffer and the
volume adjusted to 1.5 mL. The Fab and Fc were then separated by protein A purification following manufacturer’s

protocol, then buffer exchanged in BBS buffer. Representative yield: 31 % Fccpao.

2.7 Protein A purification

The sample was applied to a NAb™ protein A column (Thermo Scientific) and incubated at RT with end-over-end
mixing for 10 min. The unbound Fab fraction was eluted by washing the column four times with Pierce™ Protein A
Binding Buffer. The bound Fc fraction was eluted four times by washing the column with Pierce™ IgG elution buffer
or 0.1 M glycine buffer (pH 2.5), which was neutralised with 10 % (V/V) of a 1.5 M Tris base, pH 8.8 solution. The Fab

and Fc solutions were buffer exchanged into BBS buffer.

2.8 General protocol for the reduction of mAb, Fab or Fc
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37 °C, 2 h, 300 rpm
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A solution of 10 mM TCEP was prepared by dissolving TCEP-HCI (2.86 mg) in 5 x BBS (1 mL). mAb, (Fab’), or Fc were
prepared in BBS pH 8, 2 mM EDTA (resulting solution ~20 uM), followed by addition of 10 molar equivalents of TCEP
solution (10 MM in 5 x BBS pH 8). The mixture was incubated for 90-120 min at 37 °C under constant agitation (300
rpm). The buffer was then exchanged for BBS pH 8, 2 mM EDTA (1 x Zeba spin 7 MCWO unsalting procedure,
followed by 1 x Zeba spin 7 MCWO buffer-swap procedure. Alternatively, if sample volume was superior to 120 puL,
buffer-swap was realised in 3 washing cycles with Vivaspin 10 MCWO). NB.: The 5 x BBS was employed to maintain
the pH of the solution at 8, as TCEP-HCl is strongly acidic.

2.9 General protocol for the re-bridging of mAb and (Fab’), with trifunctional dual bridging linker

H HS: HHS S
H HS.
H HS:
L ]
5eq.,2h,4°C
BBS, pH 8, 2 mM EDTA

Reduced mAb

mAb conjugate 17

/ o\
H HS. HHS - > 2 x Y3 S
i 5eq.,2h,4°C Sgﬁ

BBS, pH 8, 2 mM EDTA

Reduced (Fab’), Fab’ conjugate 24

To a solution of reduced mAb or (Fab’), (100 pL, 20 uM) in BBS pH 8, 2 mM EDTA, was added 5 molar equivalents
of dual bridging linker 16 (10 mM in DMF) and the mixture incubated at 4 °C over 120 min, to yield mAb conjugate
17 and Fab’ conjugate 24 respectively. The purity of the samples were assessed by non-reducing SDS-PAGE and
high-resolution LC-MS. Representative yields: 74 % mAb 17, 77 % Fab’ conjugate 24.

2.10 General protocol for the re-bridging of Fc with trifunctional dual bridging linker

H HS S
25eq.,2h,4°C
BBS, pH 8, 2 mM EDTA

Reduced Fc Fc conjugate 30

To a solution of reduced Fc (100 uL, 20 uM) in BBS pH 8, 2mM EDTA, was added 2.5 equivalents of dual bridging
linker 16 (10 mM in DMF) and the mixture incubated at 4 °C over 120 min, to yield Fc conjugate 30. The purity of

the sample was assessed by non-reducing SDS-PAGE and high-resolution LC-MS. Representative yield: 75 % Fc
conjugate 30.



2.11 Structures and mass of commercial clickable payloads

e Structure and mass of commercial BCN-fluorescein
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"BCN-fluorescein"

Exact Mass: 713,24
Molecular Weight: 713,80

e Structure and mass of commercial DBCO-rhodamine

H
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O N "DBCO-Rhodamine"
~o O Exact Mass: 935,41
= Molecular Weight: 936,08

e Structure and mass of commercial TCO-PEGs-biotin
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"TCO-Biotin"

Exact Mass: 614,33
Molecular Weight: 614,80

e Structure and mass of commercial TCO-Cy5

lcho_cysll (0] NH

Exact Mass: 956,34
Molecular Weight: 957,18 HN




2.12 Click reaction procedures with BCN-fluorescein

e Trastu (mAbuery) conjugate 18

i
Ho A H
N ¥ =
BCN-fluorescein Y HAM
{ J { } (10mM solution in DMF) @
11 > — —
4 2 30 equiv., [ } Ik [ }
3h,37°C 4 2
Trastu conjugate 17 Trastu conjugate 18
100 pL,
15 uM in H,O PAR

To 100 pL of Trastu conjugate 17 at 15 uM in H,O was added 30 equiv. (45 nmol, 4.5 pL) of a BCN-fluorescein
solution (10 mM in DMF). The resulting mixture was incubated for 3 h at 37 °C under constant agitation (1100 rpm).
After this time, excess BCN-fluorescein was removed via ultrafiltration (Zeba™ Spin, ThermoFisher Scientific, 7k
MWOCO, desalting procedure) and sample was buffer swapped to H,O (Zeba™ Spin, ThermoFisher Scientific, 7k
MWOCO, buffer swap procedure) to yield Trastu conjugate 18, as confirmed by LC-MS analysis.

(For LC-MS analysis, sample was diluted down in H,O to ~5 uM final concentration. PNGase F was added (0.6 ulL)
and resulting sample was incubated 12 h at RT before analysis).

e Fab’uero conjugate 25

=
Hy A H
= oy HOALH
BCN-fluorescein i 6
[ }{ J (10mM solution in DMF) [ - }E[ = j
2 1 30 equiv., i 2 1
Fab’ conjugate 24 2h,37°C Fab’ conjugate 25

30 pM in H,0

To 100 pL of Fab’uera conjugate 24 at 30 uM in H,O was added 15 equiv. (45 nmol, 4.5 pL) of a BCN-fluorescein
solution (10 mM in DMF). The resulting mixture was incubated for 3 h at 37 °C under constant agitation (1100 rpm).
After this time, excess BCN-fluorescein was removed via ultrafiltration (Zeba™ Spin, ThermoFisher Scientific, 7k
MWOCO, desalting procedure) and sample was buffer swapped to H,O (Zeba™ Spin, ThermoFisher Scientific, 7k
MWCO, buffer swap procedure) to yield Fab’ueg2 conjugate 25, as confirmed by LC-MS analysis.

(For LC-MS analysis, sample was diluted down in H,0 to ~5 uM final concentration).

e  Fccepao conjugate 31

=

® '

BCN-fluorescein H% ‘6
(10mM solutionin DMF) . _
2[ j ; §[ L g [ JE ! [ L

15 equiv., i 2

Fc conjugate 30 2h,37°C Fc conjugate 31
100 pL,
15 uM in H,O PAR

To 100 pL of Fc conjugate 30 at 15 uM in H,0 was added 15 equiv. (22.5 nmol, 2.25 pL) of a BCN-fluorescein solution
(10 mM in DMF). The resulting mixture was incubated for 3 h at 37 °C under constant agitation (1100 rpm). After
this time, excess BCN-fluorescein was removed via ultrafiltration (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO,
desalting procedure) and sample was buffer swapped to H,O (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO,
buffer swap procedure) to yield Fc conjugate 31, as confirmed by LC-MS analysis.

(For LC-MS analysis, sample was diluted down in H,0 to ~5 uM final concentration. PNGase F was added (0.6 ulL)
and resulting sample was incubated 12 h at RT before analysis).



2.13 Click reaction procedures with DBCO-rhodamine

e Trastu (mAbuyery) conjugate 19

0

DBCO-rhodamine OJ‘: ®
[ j [ ] (10mM solution in DMF) [ _ J ; { ]
4 il 2 20 equiv., " 4 R

2h,37°C
Trastu conjugate 17 Trastu conjugate 19
100, PAR 4
15 uM in H,O -

To 100 pl of Trastu conjugate 17 at 15 uM in H,O was added 20 equiv. (30 nmol, 3 pL) of a DBCO-rhodamine solution
(10 mM in DMF). The resulting mixture was incubated for 2 h at 37 °C under constant agitation (1100 rpm). After
this time, excess DBCO-rhodamine was removed via ultrafiltration (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO,
desalting procedure) and sample was buffer swapped to H,O (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO,
buffer swap procedure) to yield Trastu conjugate 19, as confirmed by LC-MS analysis.

(For LC-MS analysis, sample was diluted down in H,0 to ~5 uM final concentration. PNGase F was added (0.6 L)
and resulting sample was incubated 12 h at RT before analysis).

e Fab’uero conjugate 26

.

DBCO-rhodamine o, o
(10mM solutionin DMF) Q
! S Rt [aRe
2 1 10 equiv., 2 1
Fab’ conjugate 24 2h,37°C Fab’ conjugate 26
100 pL,
30 uM in H,0 PAR 2

To 100 pL of Fab’uer, conjugate 24 at 30 UM in H,O was added 10 equiv. (30 nmol, 3 pL) of a DBCO-rhodamine
solution (10 mM in DMF). The resulting mixture was incubated for 2 h at 37 °C under constant agitation (1100 rpm).
After this time, excess DBCO-rhodamine was removed via ultrafiltration (Zeba™ Spin, ThermoFisher Scientific, 7k
MWCO, desalting procedure) and sample was buffer swapped to H,O (Zeba™ Spin, ThermoFisher Scientific, 7k
MWCO, buffer swap procedure) to yield Fab’ue2 conjugate 26, as confirmed by LC-MS analysis.

(For LC-MS analysis, sample was diluted down in H,0 to ~5 uM final concentration).

e  Fccpyo cONnjugate 32
¥

N by
DBCO-rhodamine Ty O
[ } (10mM solution in DMF) [ _ }l % [ ]
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Fc conjugate 30 2h,37°C Fe conjugate 32
100 pL,
15 uM in H,0 PAR 2

To 100 pL of Fc conjugate 30 at 15 uM in H,O was added 10 equiv. (15 nmol, 1.5 pL) of a DBCO-rhodamine solution
(10 mM in DMF). The resulting mixture was incubated for 2 h at 37 °C under constant agitation (1100 rpm). After
this time, excess DBCO-rhodamine was removed via ultrafiltration (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO,
desalting procedure) and sample was buffer swapped to H,O (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO,
buffer swap procedure) to yield Fc conjugate 32, as confirmed by LC-MS analysis.

(For LC-MS analysis, sample was diluted down in H,0 to ~5 uM final concentration. PNGase F was added (0.6 L)
and resulting sample was incubated 12 h at RT before analysis).



2.14 Click reaction procedures with TCO-biotin

e Trastu (mAbuera) conjugate 20

* (5

-

TCO-biotin

[ } [ } (10mM solution in DMF) [ J { }

H >
4 2 20 equiv., 4 i1k

1h,37°C 2

Trastu conjugate 17 Trastu conjugate 20

100 pL,
15 uM in H,O PAR 2

To 100 pL of Trastu conjugate 17 at 15 uM in H,O was added 20 equiv. (30 nmol, 3 pL) of a TCO-biotin solution (10
mM in DMF). The resulting mixture was incubated for 1 h at 37 °C under constant agitation (1100 rpm). After this
time, excess TCO-biotin was removed via ultrafiltration (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO, desalting
procedure) and sample was buffer swapped to H,O (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO, buffer swap
procedure) to yield Trastu conjugate 20, as confirmed by LC-MS analysis.

(For LC-MS analysis, sample was diluted down in H,0 to ~5 uM final concentration. PNGase F was added (0.6 ulL)
and resulting sample was incubated 12 h at RT before analysis).

e Fab’ier2 conjugate 27

* (4 o

2[ ]2{ L (1OmMT(s:ch)L-llt)ii)ontii:DMF)= 2[ ]“[ OL

10 equiv.,
Fab’ conjugate 24 1h,37°C Fab’ conjugate 27
100 pL,
30 pM in H,0 PAR1

To 100 pL of Fab’xer2 conjugate 24 at 30 uM in H,0 was added 10 equiv. (30 nmol, 3 pL) of a TCO-biotin solution (10
mM in DMF). The resulting mixture was incubated for 1 h at 37 °C under constant agitation (1100 rpm). After this
time, excess TCO-biotin was removed via ultrafiltration (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO, desalting
procedure) and sample was buffer swapped to H,O (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO, buffer swap
procedure) to yield Fab’uer, conjugate 27, as confirmed by LC-MS analysis.

(For LC-MS analysis, sample was diluted down in H,0 to ~5 uM final concentration).

e Fcep2o conjugate 33
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Fc conjugate 30 Th,37°C Fc conjugate 33
100 pL,
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To 100 pl of Fc conjugate 30 at 15 uM in H,O was added 10 equiv. (15 nmol, 1.5 pL) of a TCO-biotin solution (10
mM in DMF). The resulting mixture was incubated for 1 h at 37 °C under constant agitation (1100 rpm). After this
time, excess TCO-biotin was removed via ultrafiltration (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO, desalting
procedure) and sample was buffer swapped to H,O (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO, buffer swap
procedure) to yield Fc conjugate 33, as confirmed by LC-MS analysis.

(For LC-MS analysis, sample was diluted down in H,O to ~5 uM final concentration. PNGase F was added (0.6 pulL)
and resulting sample was incubated 12 h at RT before analysis).



2.14 Click reaction procedures with TCO-Cyanine5

e Trastu (mAbker2) conjugate S20

= (L
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To 100 pl of Trastu conjugate 17 at 15 uM in H,0 was added 20 equiv. (30 nmol, 3 pL) of a TCO-Cy5 solution (10
mM in DMF). The resulting mixture was incubated for 1 h at 37 °C under constant agitation (1100 rpm). After this
time, excess TCO-Cy5 was removed via ultrafiltration (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO, desalting
procedure) and sample was buffer swapped to H,O (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO, buffer swap
procedure) to yield Trastu conjugate S20, as confirmed by LC-MS analysis.

(For LC-MS analysis, sample was diluted down in H,0 to ~5 uM final concentration. PNGase F was added (0.6 L)
and resulting sample was incubated 12 h at RT before analysis).

e Fab’her2 conjugate S27

=5 e
2[ ]é;[ ]1 (10mM1s-g|(3t-ig?nDMF) 2[ ]gg[ OL

»
>

10 equiv.,
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To 100 L of Fab’uer, conjugate 24 at 30 uM in H,O was added 10 equiv. (30 nmol, 3 pL) of a TCO-Cy5 solution (10
mM in DMF). The resulting mixture was incubated for 1 h at 37 °C under constant agitation (1100 rpm). After this
time, excess TCO-Cy5 was removed via ultrafiltration (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO, desalting
procedure) and sample was buffer swapped to H,O (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO, buffer swap
procedure) to yield Fab’ner, conjugate S27, as confirmed by LC-MS analysis.

(For LC-MS analysis, sample was diluted down in H,0 to ~5 uM final concentration).

e Fccepao conjugate S33
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Fc conjugate 30 Th,37°C Fc conjugate S33

100 pL,
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To 100 pL of Fc conjugate 30 at 15 uM in H,0 was added 10 equiv. (15 nmol, 1.5 pL) of a TCO-Cy5 solution (10 mM
in DMF). The resulting mixture was incubated for 1 h at 37 °C under constant agitation (1100 rpm). After this time,
excess TCO-Cy5 was removed via ultrafiltration (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO, desalting
procedure) and sample was buffer swapped to H,O (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO, buffer swap
procedure) to yield Fc conjugate S33, as confirmed by LC-MS analysis.



(For LC-MS analysis, sample was diluted down in H,0 to ~5 uM final concentration. PNGase F was added (0.6 pulL)
and resulting sample was incubated 12 h at RT before analysis).

2.15 Successive click reaction procedures with DBCO-rhodamin and BCN-fluorescein

e Trastu (mAbguery) conjugate 21
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To 100 pl of Trastu conjugate 17 at 15 uM in H,O was added 20 equiv. (30 nmol, 3 uL) of a DBCO-rhodamine solution
(10 mM in DMF). The resulting mixture was incubated for 2 h at 37 °C under constant agitation (1100 rpm). After
this time, excess DBCO-rhodamine was removed via ultrafiltration (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO,
desalting procedure) and sample was buffer swapped to H,O (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO,
buffer swap procedure), for a resulting sample of 100uL at ~15 uM (which corresponds to Trastu conjugate 19 at
that step). A solution of BCN-fluorescein (10 mM) was added (10 equiv., 1 uL) and resulting mixture was incubated
for another 2 h at 37 °C under constant agitation (1100 rpm). After this time, excess BCN-fluorescein was removed
via ultrafiltration (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO, desalting procedure) and sample was buffer
swapped to H,0 (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO, buffer swap procedure) to yield Fc conjugate 21,
as confirmed by LC-MS analysis.

(For LC-MS analysis, sample was diluted down in H,0 to ~5 puM final concentration. PNGase F was added (0.6 ulL)
and resulting sample was incubated 12 h at RT before analysis).

e Fab’yer2 conjugate 28
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To 100 plL of Fab’uer; conjugate 24 at 30 uM in H,O was added 10 equiv. (30 nmol, 3 uL) of a DBCO-rhodamine
solution (10 mM in DMF). The resulting mixture was incubated for 2 h at 37 °C under constant agitation (1100 rpm).
After this time, excess DBCO-rhodamine was removed viag ultrafiltration (Zeba™ Spin, ThermoFisher Scientific, 7k
MWOCO, desalting procedure) and sample was buffer swapped to H,O (Zeba™ Spin, ThermoFisher Scientific, 7k
MWCO, buffer swap procedure) for a resulting sample of 100 uL at ~30 uM (which corresponds to Fab’ conjugate
26 at that step). A solution of BCN-fluorescein (10 mM) was added (5 equiv., 1.5 pL) and resulting mixture was



incubated for another 2 h at 37 °C under constant agitation (1100 rpm). After this time, excess BCN-fluorescein was
removed via ultrafiltration (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO, desalting procedure) and sample was
buffer swapped to H,O (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO, buffer swap procedure) to yield Fc
conjugate 28, as confirmed by LC-MS analysis.

(For LC-MS analysis, sample was diluted down in H,0 to ~5 uM final concentration).

e Fccepao conjugate 34
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To 100 pL of Fc conjugate 30 at 15 uM in H,O was added 10 equiv. (15 nmol, 1.5 pL) of a DBCO-rhodamine solution
(10 mM in DMF). The resulting mixture was incubated for 2 h at 37 °C under constant agitation (1100 rpm). After
this time, excess DBCO-rhodamine was removed via ultrafiltration (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO,
desalting procedure) and sample was buffer swapped to H,O (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO,
buffer swap procedure) for a resulting sample of 100 pL at ~15 puM (which corresponds to Fc conjugate 32 at that
step). A solution of BCN-fluorescein (10 mM) was added (5 equiv., 0.75 pL) and resulting mixture was incubated for
another 2 h at 37 °C under constant agitation (1100 rpm). After this time, excess BCN-fluorescein was removed via
ultrafiltration (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO, desalting procedure) and sample was buffer
swapped to H,0 (Zeba™ Spin, ThermoFisher Scientific, 7k MWCO, buffer swap procedure) to yield Fc conjugate 34,
as confirmed by LC-MS analysis.

(For LC-MS analysis, sample was diluted down in H,0 to ~5 puM final concentration. PNGase F was added (0.6 ulL)
and resulting sample was incubated 12 h at RT before analysis).



3. LC-MS spectra

NB: Given that sensitivity of high m/z was low for mAb conjugates analyses (see mass envelop raw data),
the mass of half-antibody species (no desired but present in small proportions due to disulfide scrambling
during rebridging) were included as “expected mass”, in order to reinforce confidence in the automatic
deconvoluted data generated by the software for mAb species. Manual deconvolution check was realised

too.

PNGase enzyme was used for deglycosylation in every mAb- and Fc-conjugates analysis (even if not

necessarily shows up on MS spectra).
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mAb conjugate 17
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Expected mass: 148197 Da, 74098 Da (re-rebridged half-antibody)
Observed mass: 148203 Da, 74098 Da
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mAb conjugate 18
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Expected mass: 152425 Da, 76212 Da (modified half-antibody)

Observed mass: 152419 Da, 76223 Da, 34775 Da (= PNGase F)
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1338.5149

1815.8204

769.0602
964.4860 \

M‘Mn i

'lwmlan‘

x104
1

L ==
800

2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400

Counts vs. Mass-to-Charge (m/z)

1000 1200 1400 1600 1800 2000 2200

+ESI Scan (rt: 7,195-9,717 min, 88 scans) Frag=350,0V FT229A1_mAb210_BCN.d Subtract Deconvoluted (Isotope Width=0,0)

34775.70

76222.76

152419.13
69552.28 104331.08 127029.91 139113.42 \ 173886.48
I J A dmirnmns

80000 90000 100000 110000 120000 130000 140000 150000 160000 170000 180000

Counts vs. Deconvoluted Mass (amu)
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+ESI Scan (rt: 7,195-9,717 min, 88 scans) Frag=350,0V FT229A1_mAb210_BCN.d Subtract Deconvoluted (Isotope Width=0,0)

152419.13

173886.48
127029.91 139113.42 156494.83 168077.06
o
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0,6
0,4+
0,2+

145000 150000 155000 160000 165000 170000 175000

Counts vs. Deconvoluted Mass (amu)

125000 130000 135000 140000

+ESI Scan (rt: 7,195-9,717 min, 88 scans) Frag=350,0V FT229A1_mAb210_BCN.d Subtract Deconvoluted (Isotope Width=0,0)

152419.13

152593.06

151500 151600 151700 151800 151900 152000 152100 152200 152300 152400 152500 152600 152700 152800 152900 153000 153100 153200 153300 153400 153500
Counts vs. Deconvoluted Mass (amu)




e mAb conjugate 19

Expected mass: 151941 Da, 75968 Da (modified half-antibody)

Observed mass: 151944 Da, 75976 Da

x10 7 |+ESI TIC Scan Frag=350,0V FT242C_mAb210_DBCO_8h_37C_24eq.d
1 1]2 2

i 2 3 4 5 6 7 8 & 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
x10 2 |+ESI Scan (rt: 10,487-17,358 min, 238 scans) Frag=350,0V FT242C_mAb210_DBCO_8h_37C_24eq.d Subtract (2)

1853.8665

1391.9449 2375.4577
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1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200

x10 3 |+ESI Scan (rt: 10,487-17,358 min, 238 scans) Frag=350,0V FT242C_mAb210_DBCO_8h_37C_24eq.d Subtract Deconvoluted (Isotope Width=19,5)

1.6 75976.36
1,4
1,2

0,84
0,64
0.44 151943.92

02 37987.80
1 1 104329.29 139110.68
. Jo Abia

o N
10000 20000 30000 40000 50000 60000 70000 80000 90000 100000 110000 120000 130000 140000 150000 160000 170000 180000

173884.58
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x10 2 |+ESI Scan (rt: 10,487-17,358 min, 238 scans) Frag=350,0V FT242C_mAb210_DBCO_8h_37C_24eq.d Subtract Deconvoluted (Isotope Width=19,5)

31 151943.92

150099.99
155281.76

153807.60 159021.36

144053.22 146360.77 157148.97

143000 144000 145000 146000 147000 148000 149000 150000 151000 152000 153000 154000 155000 156000 157000 158000 159000 160000

x10 2 |+ESI Scan (rt: 10,487-17,358 min, 238 scans) Frag=350,0V FT242C_mAb210_DBCO_8h_37C_24eq.d Subtract Deconvoluted (Isotope Width=19,5)

39 151943.92

150600 150800 151000 151200 151400 151600 151800 152000 152200 152400 152600 152800 153000 153200 153400
Counts vs. Deconvoluted Mass (amu)



e mAb conjugate 20

4
PAR 2

Expected mass: 149375 Da, 74684 Da (modified half-antibody)

Observed mass: 149376 Da, 74684 Da

x10 7 |+ESI TIC Scan Frag=350,0V FT249_A2.d
1 112

x10 2 |* Scan (rt: 7.790-10.515 min, 95 scans) FT249_A2.d Subtract

14 1779.14903
1303.15938

0.8

081 213477163

2917.29882
0.4

x10 3 |+ Scan (rt: 7.790-10.515 min, 95 scans) FT249_A2.d Subtract Deconvoluted (Isotope Width=0.0)

3] 74683.77

149375.99

140639.47 173882.65
057 104327.78  117190.81 156489.28
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20000 30000 40000 50000 60000 70000 80000 90000 100000 110000 120000 130000 140000 150000 160000 170000 180000
Counts vs. Deconvoluted Mass (amu)
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x10 3 |+ Scan (rt: 7.790-10.515 min, 95 scans) FT249_A2.d Subtract Deconvoluted (Isotope Width=0.0)

1.2 149375.99

0.8
0.6

04/ 148061.84
145810.39 151045.70
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145500 146000 146500 147000 147500 148000 148500 149000 149500 150000 150500 151000 151500 152000 152500 153000 153500
Counts vs. Deconvoluted Mass (amu)



e mAb conjugate S20

4 2

Expected mass: 150059 Da (and up to 4 loss of 131 Da via [CH>-phenyl-Ns] elimination could be observed),®
75026 (modified half-antibody, and up to 2 loss of 131 Da via [CH2-phenyl-Ns] elimination could be observed).

Observed mass: 150055 Da, 149803 Da (elimination of 2 x [CH>-phenyl-Ns]), 149539 Da (elimination of 4 x [CH»-
phenyl-Ns]), 74901 Da (modified half-antibody, with loss of 1 x [CH,-phenyl-Ns])

x10 7 |+ESI TIC Scan Frag=350,0V FT243A_mAb210_TCO_30min_37C_10eq.d
1541 1]2 2
1,254

0,754

i 2 3 4 5 6 7 8 & 1 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Counts vs. Acquisition Time (min)

x10 2 |+ESI Scan (rt: 8,035-12,673 min, 161 scans) Frag=350,0V FT243A_mAb210_TCO_30min_37C_10eq.d Subtract

1828.3812

4 1449.9917

975.3579

—_— 7 7 7 7 7 7 7 7 7 7 7 7 7 v 7 7 7 )
800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400
x10 2 |[+ESI Scan (rt: 8,035-12,673 min, 161 scans) Frag=350,0V FT243A_mAb210_TCO_30min_37C_10eq.d Subtract Deconvoluted (Isotope Width=0,0)

N 74901.00 149803.31

34 173881.24
24 104328.81 139106.66 162275.17
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10000 20000 30000 40000 50000 60000 70000 80000 90000 100000 110000 120000 130000 140000 150000 160000 170000 180000
Counts vs. Deconvoluted Mass (amu)

x10 2 |+ESI Scan (rt: 8,035-12,673 min, 161 scans) Frag=350,0V FT243A_mAb210_TCO_30min_37C_10eq.d Subtract Deconvoluted (Isotope Width=0,0)

6 149803.31

148045.86

146047.53 151657.47

145500 146000 146500 147000 147500 148000 148500 149000 149500 150000 150500 151000 151500 152000 152500 153000 153500 154000
Counts vs. Deconvoluted Mass (amu)

x10 2 |+ESI Scan (rt: 8,035-12,673 min, 161 scans) Frag=350,0V FT243A_mAb210_TCO_30min_37C_10eq.d Subtract Deconvoluted (Isotope Width=0,0)

6 149803.31

150055.30

149539.31

148600 148800 149000 149200 149400 149600 149800 150000 150200 150400 150600 150800 151000 151200
Counts vs. Deconvoluted Mass (amu)



mAb conjugate 21

4

Expected mass: 153313 Da, 76653 Da (modified half-antibody)

Observed mass: 153306 Da, 76657 Da, 34775 Da (PNGase F)

x107
2,54

24

1,54

+ESI TIC Scan Frag=350,0V FT229A3_mAb210_DBCO_BCN.d
1 102

x103

1,24
0,8

0,6
0,4

O.ZJ
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x103

11 12 13 14 15

Counts vs. Acquisition Time (min)

T
10

+ESI Scan (rt: 6,988-10,003 min, 105 scans) Frag=350,0V FT229A3_mAb210_DBCO_BCN.d Subtract

1392.0068

1826.1392
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+ESI Scan (rt: 6,988-10,003 min, 105 scans) Frag=350,0V FT229A3_mAb210_DBCO_BCN.d Subtract Deconvoluted (Isotope Width=0,0)

34775.44

76656.68 153305.89
1 l 1043128'47 121713.56 139108.74

80000 90000 100000 110000 120000 130000 140000 150000 160000

Counts vs. Deconvoluted Mass (amu)
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+ESI Scan (rt: 6,988-10,003 min, 105 scans) Frag=350,0V FT229A3_mAb210_DBCO_BCN.d Subtract Deconvoluted (Isotope Width=0,0)

153305.89

152871.10

155158.35
151506.90

152500 153000 153500 154000 154500 155000 155500 156000

Counts vs. Deconvoluted Mass (amu)

150500 151000 151500 152000




\ //

Even though not detrimental, two extra peaks are observed (97179 Da and 97067 Da) that correspond to loss of
an extra Leucine on one or both HC.”

Expected mass: 97303 Da

Observed mass: 97293 Da

x102 *+TIC Scan FT227_Fab2.d
U 1]2 2

i 2 3 4 s 6 7 & 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24

x10 4 |+ESI Scan (rt: 7,013-9,449 min, 85 scans) Frag=350,0V FT227_Fab2.d Subtract
2,59 2116.0361

2T sl M

800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400
Counts vs. Mass-to-Charge (m/z)

x10 5 |+ESI Scan (rt: 7,013-9,449 min, 85 scans) Frag=350,0V FT227_Fab2.d Subtract Deconvoluted (Isotope Width=0,0)

1,2+ 97293.02

o) 48646.64 72984.67 N 145967.84 173876.22

10000 20000 30000 40000 50000 60000 70000 80000 90000 100000 110000 120000 130000 140000 150000 160000 170000 180000
Counts vs. Deconvoluted Mass (amu)

x10 5 |+ESI Scan (rt: 7,013-9,449 min, 85 scans) Frag=350,0V FT227_Fab2.d Subtract Deconvoluted (Isotope Width=0,0)

1.2 97293.02

0,2 96952.55
95275.36 99378.67

94500 95000 95500 96000 96500 97000 97500 98000 98500 99000 99500 100000 100500
Counts vs. Deconvoluted Mass (amu)

x10 5 |+ESI Scan (rt: 7,013-9,449 min, 85 scans) Frag=350,0V FT227_Fab2.d Subtract Deconvoluted (Isotope Width=0,0)

1,2+ 97293.02

0,64 97179.75

0.2 96952.55 97449.93

97067.19 97547.16

97786.89

96700 96800 96900 97000 97100 97200 97300 97400 97500 97600 97700 97800 97500 98000
Counts vs. Deconvoluted Mass (amu)




Fab’ conjugate 24

=5

Expected mass: 50154.5 Da
Observed mass: 50156 Da

x10 8 |+ESI TIC Scan Frag=350,0V FT229B_Fab2_FT210.d

1,571 12

1,251
14
0,754
0,51
0,25

21 22 23 24

+ESI Scan (rt: 6,980-9,937 min, 103 scans) Frag=350,0V FT229B_Fab2_FT210.d Subtract
1433.7911

L
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4000 4200 4400

+ESI Scan (rt: 6,980-9,937 min, 103 scans) Frag=350,0V FT229B_Fab2_FT210.d Subtract Deconvoluted (Isotope Width=0,0)

50155.89

100311.09
A
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+ESI Scan (rt: 6,980-9,937 min, 103 scans) Frag=350,0V FT229B_Fab2_FT210.d Subtract Deconvoluted (Isotope Width=0,0)

50155.89
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+ESI Scan (rt: 6,980-9,937 min, 103 scans) Frag=350,0V FT229B_Fab2_FT210.d Subtract Deconvoluted (Isotope Width=0,0)
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50087.30

50314.58

49814.96 49973.22

49500

49600

49700 49800 49900 50000 50100 50200 50300 50400 50500 50600 50700 50800 50900




Fab’ conjugate 25

H f_ H
g il B}
Expected mass: 52267 Da

Observed mass: 52269 Da, 34775 Da (PNGase F, which was added while not needed in this case since
deglycosylation is only used when the protein contains an Fc fragment)

x107

+ESI TIC Scan Frag=350,0V FT233_A1.d
1 102

x103

x103
74

6

44

34
24

x103

M 12 13 14 15

Counts vs. Acquisition Time (min)

7
10

+ESI Scan (rt: 7,220-10,931 min, 129 scans) Frag=350,0V FT233_A1.d Subtract
1452.8602

769.0599

2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400

Counts vs. Mass-to-Charge (m/z)

800 1000 1200 1400 1600 1800 2000 2200

+ESI Scan (rt: 7,220-10,699 min, 121 scans) Frag=350,0V FT233_A1.d Subtract Deconvoluted (Isotope Width=0,0)

52269.03

34775.42

N
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+ESI Scan (rt: 7,220-10,931 min, 129 scans) Frag=350,0V FT233_A1.d Subtract Deconvoluted (Isotope Width=0,0)

52268.90

51518.88

50400 50600 50800 51000 51200 51400 51600 51800 52000 52200 52400 52600 52800 53000 53200 53400 53600 53800 54000 54200 54400
Counts vs. Deconvoluted Mass (amu)

+ESI Scan (rt: 7,220-10,931 min, 129 scans) Frag=350,0V FT233_A1.d Subtract Deconvoluted (Isotope Width=0,0)

52268.90

52163.55

52150 52200 52250 52300 52350 52400 52450 52500 52550 52600 52650 52700

Counts vs. Deconvoluted Mass (amu)

51850 51500 51950 52000 52050 52100




e Fab’ conjugate 26

Expected mass: 52025 Da

Observed mass: 52027 Da, 34775 Da (PNGase F, which was added while not needed in this case since
deglycosylation is only used when the protein contains an Fc fragment)

x10 7 |+ESI TIC Scan Frag=350,0V FT233_A2.d
541 1]2 2

4
34

24

i 2 3 a4 5 6 7 & 9 1o 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Counts vs. Acquisition Time (min)

x10 3 |+ESI Scan (rt: 6,926-9,912 min, 104 scans) Frag=350,0V FT233_A2.d Subtract

1445.9122

39 986.4229
1927.5534

800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200
Counts vs. Mass-to-Charge (m/z)

x10 4 |+ESI Scan (rt: 7,071-10,608 min, 123 scans) Frag=350,0V FT233_A2.d Subtract Deconvoluted (Isotope Width=0,0)

1.89 52026.96

021 34775.62
1

20000 25000 30000 35000 40000 45000 50000 55000 60000 65000 70000 75000 80000 85000 90000 95000
x10 4 |+ESI Scan (rt: 6,926-9,912 min, 104 scans) Frag=350,0V FT233_A2.d Subtract Deconvoluted (Isotope Width=0,0)

2 52027.04

49750 50000 50250 50500 50750 51000 51250 51500 51750 52000 52250 52500 52750 53000 53250 53500 53750 54000 54250 54500 54750
Counts vs. Deconvoluted Mass (amu)

x10 4 |+ESI Scan (rt: 6,926-9,912 min, 104 scans) Frag=350,0V FT233_A2.d Subtract Deconvoluted (Isotope Width=0,0)
2 52027.04

0,5+ 51956.55
52164.41

51550 51600 51650 51700 51750 51800 51850 51900 51950 52000 52050 52100 52150 52200 52250 52300 52350 52400 52450 52500 52550
Counts vs. Deconvoluted Mass (amu)



Expected mass: 50740 Da (Up to 2 loss of 131 Da via [CH,-phenyl-Ns] elimination could also be observed)

Observed mass: 50740 Da, 50609 Da (loss of 131 Da through elimination of 1 x [CH,-phenyl-Ns])

Fab’ conjugate 27

.
Y

2

1

+ESI TIC Scan Frag=350,0V

112

1 2 3 4 5 6 7 8 9 22 23 24

+ESI Scan (rt: 7,369-11,834 min, 155 scans) Frag=350,0V

1450.6902

"

x104

800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400

+ESI Scan (rt: 7,398-11,863 min, 155 scans) Frag=350,0V

50739.67

25370.81 )
i

10000 15000 20000 25000 30000 35000 40000 45000 50000 55000 60000 65000 70000 75000 80000 85000 90000 95000

+ESI Scan (rt: 7,398-11,863 min, 155 scans) Frag=350,0V

50739.67

50084.69
A

46500 47000 47500 48000 48500 49000 49500 50000 50500 51000 51500 52000 52500 53000 53500 54000 54500 55000 55500

+ESI Scan (rt: 7,369-11,834 min, 155 scans) Frag=350,0V
50739.57

50608.68

50200 50250 50300 50350 50400 50450 50500 50550 50600 50650 50700 50750 50800 50850 50900 50950 51000 51050 51100 51150 51200 51250 51300 51350

Fab’ conjugate S27




b
0
O Upon double

f [ J phenylazide elimination
1

LI

Expected mass: 51081, 50951 (elimination of 1 x [CH,-phenyl-azide] motif), 50821 (elimination of both [CH>-phenyl-
azide] motifs).

Observed mass: 50823 Da (elimination of 2 x [CH,-phenyl-Ns] moieties, major product); 50951 Da (elimination of 1
[CH,-phenyl-Ns]), 51884 Da (elimination of 1 x [CH,-phenyl-Ns], and addition of TCO-Cy5 on the other phenyl-Ns,
not yet eliminated).

x10 8 |+ESI TIC Scan Frag=350,0V FT233_A4.d

1,21 1]2 2

14
0,81
0,64
0,41
0,24

0

i 2 3 4 5 6 7 & & 1 1 12 13 14 15 16 17 18 19 20 21 22 23 24
Counts vs. Acquisition Time (min)

x10 4 |+ESI Scan (rt: 7,073-9,247 min, 76 scans) Frag=350,0V FT233_A4.d Subtract

14 1453.0567
0,8
0,6
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024
0 Laesl s "

800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200
Counts vs. Mass-to-Charge (m/z)

x10 4 |+ESI Scan (rt: 7,044-9,305 min, 79 scans) Frag=350,0V FT233_A4.d Subtract Deconvoluted (Isotope Width=0,0)

50823.15
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x10 4 |[+ESI Scan (rt: 7,073-9,247 min, 76 scans) Frag=350,0V FT233_A4.d Subtract Deconvoluted (Isotope Width=0,0)

50823.19
44
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Counts vs. Deconvoluted Mass (amu)

x10 4 |+ESI Scan (rt: 7,073-9,247 min, 76 scans) Frag=350,0V FT233_A4.d Subtract Deconvoluted (Isotope Width=0,0)
50823.19

4
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M 50708.00

' 50881.60  50951.25
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50500 50550 50600 50650 50700 50750 50800 50850 50900 50950 51000 51050 51100 51150 51200 51250 51300 51350
Counts vs. Deconvoluted Mass (amu)

e Fab’ conjugate 28




Expected mass: 52711 Da

Observed mass: 52716 Da

x107
44

+ESI TIC Scan Frag=350,0V FT233_A3.d
1 112

10

M 12 13 14 15 16

Counts vs. Acquisition Time (min)

+ESI Scan (rt: 7,062-10,831 min, 131 scans) Frag=350,0V FT233_A3.d Subtract
1425.5794

979.4399

m \} bl

x10 4

800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400

+ESI Scan (rt: 7,062-10,831 min, 131 scans) Frag=350,0V FT233_A3.d Subtract Deconvoluted (Isotope Width=0,0)

52715.52
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+ESI Scan (rt: 7,062-10,831 min, 131 scans) Frag=350,0V FT233_A3.d Subtract Deconvoluted (Isotope Width=0,0)

52715.52

49500 50000 50500 51000 51500 52000 52500 53000 53500 54000 54500 55000 55500 56000 56500 57000

+ESI Scan (rt: 7,062-10,831 min, 131 scans) Frag=350,0V FT233_A3.d Subtract Deconvoluted (Isotope Width=0,0)

52715.52

52601.69

52000 52100 52200 52300 52400 52500 52600 52700 52800 52900 53000 53100 53200 53300 53400 53500 53600




Fc fragment 29

Expected mass: 49868 Da

Observed mass: 49868 Da; 34776 Da (PNGase F)

x108
1.6

0.8+
0.6
0.4+

0.2+

+ TIC Scan PS152_Fc.d
1 12

i 2 3 4 5 6 7 8 9§ 10 11 12 13 14
Counts vs. Acquisition Time (min)
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-0.14

+ Scan (rt: 8.048-12.397 min, 151 scans) PS152_Fc.d Subtract

1386.24988
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x10 5

+ Scan (rt: 8.048-12.397 min, 151 scans) PS152_Fc.d Subtract Deconvoluted (Isotope Width=14.8)
49868.4

24040.4 34776.3

| I
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x105

+ Scan (rt: 8.048-12.397 min, 151 scans) PS152_Fc.d Subtract Deconvoluted (Isotope Width=14.8)
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Fc conjugate 30

Expected mass: 51372 Da

Observed mass: 51379 Da

+ESI TIC Scan Frag=350,0V FT221_B Fc_210.d
1 102 2]

i 2 3 4 5 6 7 & & 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Counts vs. Acquisition Time (min)

+ESI Scan (rt: 6,838-10,723 min, 135 scans) Frag=350,0V FT221_B Fc_210.d Subtract
1389.2884

800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400
Counts vs. Mass-to-Charge (m/z)

+ESI Scan (rt: 6,838-10,723 min, 135 scans) Frag=350,0V FT221_B Fc_210.d Subtract Deconvoluted (Isotope Width=0,0)

51378.81

24039.14

72118.19 102755.16 120195.91 132217.06 144251.82 155612.76 168277.96
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Fc conjugate 31

T

Expected mass: 53490 Da

Observed mass: 53491 Da

+ESI TIC Scan Frag=350,0V FT221B1_Fc210_BCN_37C_15eq_4H.d
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e Fc conjugate 32

Expected mass: 53251 Da

Observed mass: 53249 Da, 34776 Da (PNGase F)

x10 7 |+ESI TIC Scan Frag=350,0V FT221B2_Fc210_DBCO_37C_10eq_4H.d
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e Fcconjugate 33
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Expected mass: 51965 Da, (up to 2 loss of 131 Da via [CH,-phenyl-Ns] degradation could be observed).

Observed mass: 51963 Da, 51830 Da (loss of 1 x [CH>-phenyl-Ns]).
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x10 4 |+ESI Scan (rt: 7,593-12,319 min, 164 scans) Frag=350,0V FT
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e Fc conjugate S33
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Expected mass: 52304 Da (up to 2 loss of 131 Da via [CH2-phenyl-N3] elimination could be observed).

Observed mass: 52311 Da, 52177 Da (loss of 1 x [CH2-phenyl-N3])

x10 7 |+ESI TIC Scan Frag=350,0V FT243C_Fc210_TCO_30min_37C_5eq.d
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Counts vs. Acquisition Time (min)

x10 3 |+ESI Scan (rt: 7,774-13,804 min, 209 scans) Frag=350,0V FT243C_Fc210_TCO_30min_37C_5eq.d Subtract
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e Fcconjugate 34

Expe

cted mass: 53936 Da

Observed mass: 53936 Da
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4. Study of the relationship between mAb/Fab molar ratio and mass peak intensity

In order to demonstrate that LC-MS analysis is not a quantative method, as opposed to SDS-PAGE gel (and gel
densitometry analysis), a small study was carried out on three samples containing a mixture of Trastuzumab mAb
(~150 KDa) and Trastuzumab Fab (~50 KDa) at different mAb/Fab molar ratios (50/50, 75/25 and 95/5), in water, at
constant mAb concentration. The prepared mixtures were then deglycosylated and analysed by SDS-PAGE gel and
LC-MS. The results demonstrate that the lower mass protein was detected with higher sensitivity than the larger
one, as shown below:

Summarised LC-MS and SDS-PAGE data:
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Lane 1: Trastuzumab mAb (146 kDa);
Lane 2: Trastuzumab Fab (47 kDa);
Lane 3: mixture mAb:Fab (50:50);
Lane 4: mixture mAb:Fab (75:25);
Lane 5: mixture mAb:Fab (95:5)



mAb:Fab (50:50)

Expected masses: 47639 Da (Fab), 145178 Da (mAb)
Observed mass: 47641.4 Da (Fab), 145178.7 Da (mAb)

x10 7 |*ESI TIC Scan Frag=350.0V LR511-50_50.d
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x10 3 *+ESI Scan (rt: 5.749-6.503 min, 27 scans) Frag=350.0V LR511-50_50.d Subtract (2)
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mAb:

Fab (75:25)

Expected masses: 47639 Da (Fab), 145178 Da (mAb)
Observed mass: 47644.4 Da (Fab), 145185.1 Da (mAb)
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mAb:Fab (95:5)

Expected masses: 47639 Da (Fab), 145178 Da (mAb)
Observed mass: 47642.8 Da (Fab), 145187.2 Da (mAb)
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5. ELISA test — HER2 binding activity of conjugates 17 and 24

ELISA assays were performed using 96-well Nuck™ plate. The plate was coated for 16 h at 4 °C with HER2 (Sino
Biological, 100 pL/well, 0.25 pg/mL in PBS pH = 7.4), all wells except row D and H. After washing (3 x 0.1% Tween®
20 in PBS, followed by 3 x PBS), wells were blocked for 1 h at room temperature with 5% Marvel milk powder
(Premier foods) in PBS (200 pL/well). The wells were then washed (3 x 0.1% Tween® 20 in PBS, followed by 3 x
PBS), and the following dilutions of appropriate trastuzumab Fab’/mAb conjugates were applied: 810 nM, 270 nM,
90 nM, 30 nM, 10 nM, 3.33 nM, 1.11 nM, 0.37 nM, 0.123 nM, 0.0412 nM, 0.0137 nM, prepared in 1% Marvel
solutions in PBS (100 uL/well), added to rows A-C (columns 1-11) and E-G (columns 1-11). The plate was then
incubated at room temperature for 1 h. After 1 h, the plate was washed (3 x 0.1% Tween® 20 in PBS, followed by
3 x PBS), and the detection antibody (anti-Human IgG, Fab specific horseradish peroxidase (HRP) antibody, Sigma
Aldrich, 1:5000 in 1% Marvel solution in 0.1% Tween® 20 in PBS) was added to the whole plate (100 pL/well), and
incubated at room temperature for 1 h. After that, the plate was washed (3 x 0.1% Tween® 20 in PBS, followed by
3 x PBS), and o-phenylenediamine hydrochloride (Sigma-Aldrich, 100 uL/well, 0.5 mg/mL in a phosphate-citrate
buffer with sodium perborate) was added to the whole plate, left for 15-30 min in the dark (monitor the colour
development) at room temperature. Once a yellow-orange colour was observed, the reaction was stopped by the
addition of HCI (4 M, 50 puL/well) to the whole plate. Absorbance was immediately measured at 450 nm and was
corrected by subtracting the average of the negative control absorbances. Each sample was tested in triplicate and
errors are shown in the standard deviation of the average. ELISA data was analysed with Graphpad Prism 8.4.2
(using equation log(agonist) vs. response (three parameters)).

HER2 binding activity of PD mAb conjugate 17:
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HER2 binding activity of PD Fab’ conjugate 24:

-~ Trastuzumab Fab control
-# PD Fab' conjugate 24

-1 0 1 2

-0.5- Log concentration (nM)



References

1 A. Maruani, S. Alom, P. Canavelli, M. T. W. Lee, R. E. Morgan, V. Chudasama and S. Caddick, Chem. Commun.,
2015, 51, 5279-5282.

2H. L. Evans, Q.-D. Nguyen, L. S. Carroll, M. Kaliszczak, F. J. Twyman, A. C. Spivey and E. O. Aboagye, Chem.
Commun., 2014, 50, 9557-9560.

3 A.J. C. Sarris, T. Hansen, M. A. R. de Geus, E. Maurits, W. Doelman, H. S. Overkleeft, J. D. C. Codée, D. V. Filippov
and S. |. van Kasteren, Chem. Eur. J., 2018, 24, 18075-18081.

4M.T. W. Lee, A. Maruani, D. A. Richards, J. R. Baker, S. Caddick and V. Chudasama, Chem. Sci., 2017, 8, 2056—
2060.

5J. K. W. Chui and T. M. Fyles, Org. Biomol. Chem., 2014, 12, 3622-3634.

6S. S. Matikonda, D. L. Orsi, V. Staudacher, I. A. Jenkins, F. Fiedler, J. Chen and A. B. Gamble, Chem. Sci., 2015, 6,
1212-1218.

7 R. J. Brezski and R. E. Jordan, mAbs, 2010, 2, 212-220.



