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1. NMRs and MSs
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Figure S1. 1H and 13C NMR data for tert-butyl 2-(4-(7-(4-(2-(2-(2-
azidoethoxy)ethoxy)ethoxy)phenyl)-5,5-difluoro-1,9-diphenyl-5H-4l4,5l4-
dipyrrolo[1,2-c:2',1'-f][1,3,5,2]triazaborinin-3-yl)phenoxy)acetate (2)



Figure S2. MS data for tert-butyl 2-(4-(7-(4-(2-(2-(2-
azidoethoxy)ethoxy)ethoxy)phenyl)-5,5-difluoro-1,9-diphenyl-5H-4l4,5l4-
dipyrrolo[1,2-c:2',1'-f][1,3,5,2]triazaborinin-3-yl)phenoxy)acetate (2)
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Figure S3. 1H, 13C and 19F NMR data for 2-(4-(7-(4-(2-(2-(2-
azidoethoxy)ethoxy)ethoxy)phenyl)-5,5-difluoro-1,9-diphenyl-5H-4l4,5l4-
dipyrrolo[1,2-c:2',1'-f][1,3,5,2]triazaborinin-3-yl)phenoxy)acetic acid (3)

Figure S4. MS data for 2-(4-(7-(4-(2-(2-(2-azidoethoxy)ethoxy)ethoxy)phenyl)-5,5-
difluoro-1,9-diphenyl-5H-4l4,5l4-dipyrrolo[1,2-c:2',1'-f][1,3,5,2]triazaborinin-3-
yl)phenoxy)acetic acid (3)
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Figure S5. 1H and 19F NMR data for 2-(4-(7-(4-(2-(2-(2-
azidoethoxy)ethoxy)ethoxy)phenyl)-5,5-difluoro-1,9-diphenyl-5H-4l4,5l4-
dipyrrolo[1,2-c:2',1'-f][1,3,5,2]triazaborinin-3-yl)phenoxy)acetic acid (3)



Figure S6. MALDI data in positive-linear mode for2-(4-(7-(4-(2-(2-(2-
azidoethoxy)ethoxy)ethoxy)phenyl)-5,5-difluoro-1,9-diphenyl-5H-4l4,5l4-
dipyrrolo[1,2-c:2',1'-f][1,3,5,2]triazaborinin-3-yl)phenoxy)acetic acid (3)

Figure S7. MALDI data in reflectron mode for2-(4-(7-(4-(2-(2-(2-
azidoethoxy)ethoxy)ethoxy)phenyl)-5,5-difluoro-1,9-diphenyl-5H-4l4,5l4-
dipyrrolo[1,2-c:2',1'-f][1,3,5,2]triazaborinin-3-yl)phenoxy)acetic acid (3)



2. Analysis of conjugate 8

UV-Vis spectra were recorded on a Varian Cary 100 Bio UV/Visible 
spectrophotometer, operating at room temperature. Sample buffer was used as blank 
for baseline correction. Calculation of molecule over antibody ratio, r, follows the 
formula below with ɛ280 = 215380 M-1 cm-1 for trastuzumab, ɛ345 = 9100 M-1 cm-1 for 
Mestra-PD, ɛ635 = 23442 M-1 cm-1 for the aza-BODIPY, 0.11 as a correction factor 
(CF) for Mestra-PD for the absorbance at 280 nm and 0.29 for aza-BODIPY at 
635 nm.

𝑟 =
𝐴𝜆 𝜀𝜆

(𝐴280 ‒ ∑𝐶𝐹𝜆 × 𝐴𝜆) 𝜀280

With Aλ the absorbance at the wavelength λ, and  extinction coefficient of the 𝜀𝜆

relevant molecule.
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Figure S8. UV-Vis spectrum of conjugate 8, showing absorption bands relating to 
aza-BODIPY, and trastuzumab rebridged with 5.

Table 1. Photophysical properties of aza-BODIPY 4 at 298 K.

Compound Solvent λabs(nm) λem(nm) ε (L mol-1 cm-1) Φf

4 Water 645 713 23442 0.19



Figure S9. SDS-PAGE of (from left to right): ladder / trastuzumab rebridged with 5 / 
conjugate 8. 
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3. Cell preparation and confocal Imaging 

MDA-MB-468 (1×104 cells/mL) in DMEM-HG and BT-474 cells (2×104 cells/mL) in 
DMEM-F12 were seeded into 35 mm glass base dishes and left to attach overnight. 
The media was then removed and 5 µM of the conjugates 5 was added and incubated 
at 4 °C for 30 min. The diluted conjugate was removed, the cells were washed with 
PBS and fresh complete medium added before live cell imaging on the confocal 
microscope. The laser used was adapted to the absorption maximum of the conjugate 
(HeNe 633 nm laser). Cells were monitored for signs of necrosis or apoptosis, but 
none were detect under the conditions used for imaging.

3.1 Z-stacking CLSM images of both breast cancer cell lines 

Figure S10. Z-stack images following 30 min incubation at 4 °C of 8 with BT-474 
(HER2+) cells. Excitation at 633 nm with HeNe laser.

Figure S11. z-stack images following 30 min incubation at 4 °C of 8 with MDA-MB-



468 (HER2-) cells. Excitation at 633 nm with HeNe laser.

4. Total corrected cellular fluorescence

Using ImageJ, an outline was drawn around each cell and circularity, area, mean 
fluorescence measured, along with several adjacent background readings (n=3). The 
total corrected cellular fluorescence (TCCF) was calculated using following equation6:

𝑇𝐶𝐶𝐹 = �̅� 𝐼𝐷 – (�̅� 𝐴𝑆𝐶 ×  �̅� 𝑀𝐹𝐵𝑅)

ID is integrated density, ASC is area of selected cell and MFBR is mean fluorescence 
of background readings. This TCCF was then equalized against the mean TCCF of 
neighbouring interphase cells in the same field of view, with results presented as 
relative fluorescence over background and TCCF were compared between two breast 
cancer cell lines incubated with 8.

Figure S12. Calculated total corrected cellular fluorescence (TCCF) from confocal 
image of BT-474 (HER2+) and MDA-MB-468 (HER2-) cells incubated with 8.
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