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Figure 2. A schematic diagram of the workflow applied to MDA-MB-231 human breast cancer cells to generate 20| Models and are unable to form 3D spheroid colonies compared to WT and Atezolizumab-treated breast cancer cells
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compared to PD-L1 knockdown. MDA-MB-231 WT, SC and PD-L1 KD cells were cultured in 2D and 3D cell culture. The|* BY using 3D models that more closely mimic the characteristics of an in vivo human tumour, we show that targeting

hanging drop method and alginate hydrogel beads were utilised to form 3D spheroids. Some cells in 2D and 3D culture were PD-L1 at the molecular level was able to disrupt the tumorigenic functions of PD-L1 more so than Atezolizumab
treated with anti-PD-L1 immunotherapy drug, Atezolizumab. 2D-cultured cells and 3D hanging drop spheroids were

harvested at day 6 and 3D alginate spheroid colonies were harvested at 10 for downstream analysis. Cell viability was R f
assessed using Hoechst/PI staining via fluorescent microscopy, CellTiter-Glo® via plate reader and Annexin V/PI staining e e r e n C eS
via flow cytometry. PD-L1 mRNA and protein expression was measured via RT-gPCR and flow cytometry. Cell proliferation

marker Ki67 was measured via intracellular flow cytometry staining. Appropriate controls and gating strategies were carried
out for each experiment.

. . . 120- 20.2% N | — 4 % % %k %k . . . . .
drug compared to knocking down PD-L1 in human breast cancer cells cultured in 2D and 3D g [ = 2 llustrates  the  differences in cell viability between WT,
2 1\ M B3 Early Apoptotic N T Atezolizumab-treated, SC and PD-L1 KD cells. CellTiter-Glo
cell culture models. & 807 i B Late Apoptotic % pig  _ TTH* experiments were performed to validate the effects of
o 60 = Necrotic g 2 27 — Atezolizumab and PD-L1 KD on cancer cell death in 2D and 3D
I\/I et h O d O I O g 407 § 8 14 cultures compared to WT and/or SC cells via measuring ATP
§ 27 5 £, levels. In 2D cell culture, PD-L1 KD cells display a significant
0- * 5 8 3 © decrease in ATP levels compared to WT and Atezolizumab-
MDA-MB-231, human breast cancer, wild type (WT) cells, scrambled control (SC) cells or PD-L1 R = E £ .
’ ’ ’ EE o g 8 < treated cells but not SC cells, although still reduced (D). In 3D
knockdown (PD-L1 KD) cells £ S 3 s 3 @ : : J (D). I
S 3o — ¢ s spheroids, Atezolizumab-treated cells show a significant
< f% 5 reduction in ATP levels compared to WT cells, which is even
g:D spheroid colony(%\)/iability at day 10 I:ATPIeveIsin 3D spheroid colonies at day 10 further reduced in PD-L1 KD cells (E) The level of ATP
A WT Atezolizumab . . . . . g .
Lo | i —— o production by cells in 3D spheroids is S|gn|f|can_tly Iowe.r in PD-
2D in vitro monolayer 3D in vitro spheroids Salnlinln : Evel _— 3 L1 KD cells compared to SC cells. In 3D spheroid colonies, PD-
(T > § 80- _ Laat;yApZ‘;f:t’izc 3% o L1 KD cells display a significant reduction in ATP production
{'> S 60- - Necrotic s 9 5 * compared to WT, Atezolizumab-treated and SC cells which all
C 2 40- g S - display similar levels. Data is presented as mean * SD, n=3
I O 14 . . . .
& 2 so- 3 £ m m independent experiments each with 3 technical repeats,
. <> & g B s Kruskal-Wallis followed by Conover Inman multiple comparison
=-V=- K S - test, *P<0.05, *P<0.01, **+0.001, ***P<0.0001.
S N O A
238 3 § 8 C
38" > < B
< E Annexin V 5,)
Hanging drop Alginate hydrogel beads 5
/ N \ Suspes;;gz_i:]?x;?_sf;g:(vb A L(i67 expression by 2D-cultured cells 100 ={/?;¥ype PD-L1 KD cells
— sodium alginate solution QE 1.5 w O Atezolizumab k
o S 5 l (= . [ B scrambled control
2% 28 2% 2% £3 3 g [ PD-L1 KD cells R Ly
10,000 cells per 10 pL droplet of Single spheroid %Elo— p-o-o .T. § % ‘ k S|ng|e cells
media onto petri dish lid formation O v ] )
+Atezolizumab treatment f % gg - g | Spheroid colonies
I I ¢ E g 0.5+ 20 \ I k k
0 hr 24 hr Gel encapsulation % ‘_EG |%| \ ™ k
in CaCl, 55 0 S—— = =
e e = ]_l ve v i_[ l gzo.o T T T T 10° 10 K_::‘lr2 10°  10? k Ce” cluster
Q‘“i‘:;:‘fu“ﬁ:f S e Cellaggmgatlﬂy Solﬂ‘t’;i“;f;ﬁ;‘:‘g,g':f - B Ki67 expression by 3D spheroids o
\ T25in media / = 15-
2§ ore L Atezolizumab Scrambled control
_ Ok 1.0- pea g 6 N N
* Atezolizumab treatment = :
§§ 0.5+ . \ : Spheroid colonies
Downstream Analysis " H [. N Sph;roid colonies N
/Fluorescence Microscopy RT-gPCR CellTiter-Glo® 2D/3D \ c > Ly N
Spheroids Spheroid Colonies .o Ki67 expression by 3D spheroid colonies 0- k
Ultra-Gilo™ = 1.5 1
RNA extraction Ly e S % -
pe— S e standard e §§1_0_ ron + 2 Figure 6. PD-L1 KD cells exhibit reduced Ki67 expression in 2D and 3D models and
CDNA:ynthesis diiil B .- demonstrate an inability to form 3D spheroid colonies in the alginate bead model compared to
gy el <8 05 T WT, Atezolizumab-treated and SC cells. Ki67 staining reveals a lower proliferative capacity by breast
v g S £ r] ] cancer cells with PD-L1 knockdown compared to WT, Atezolizumab-treated and SC cells in 2D (A), 3D
100pm 500 pm TagMan gRT-PCR / 2 00 L e ’ spheroids (B) and 3D spheroid colonies (C). Day 10 alginate beads were stained with
B e e o epoptotic e v w = E 3 Hoechst33342/PIl and assessed for 3D spheroid colonies formation using fluorescent microscopy. PD-
Elow Cviometr S § e L1 KD cells remain single cells within the alginate compared to WT, Atezolizumab-treated and SC cells
o y . Lié’e cells Cell surface staining intracellular staining < % that form 3D spheroid colonies (D). Data is presented as mean = SD, n=3 independent experiments
N 5" > B sotype ol I B soupe Z each with 3 technical repeats, normalised to WT cells either % or MFI. Scale bar represents 200 M.
w3 GFP - S S PD-L1  § [
A Cell population A Single cells Ze”s ;‘,’ ;‘; or ;‘,’ .
|- |- [ NVl F A VAV I} e Conclusions
§ . e —>3 _ SCIPD-L1KD cells \ Propidium lodide - PO-LT Ki67 >
B e g A oPenoaon ueing siTaR colour controls o A » Atezolizumab blocks cell surface PD-L1 but does not affect PD-L1 mRNA whereas PD-L1 knockdown reduces PD-L1
FSC-A i 1 , g \ control g Coﬁ?r(ﬂ % i Apoptotic . ]
i e | : — s & expression by ~70% at mRNA and protein levels
T W o | S ; 'g 0 Apoptotic
6P 7 S [ 2 [ o i
K - Annexin V > & Annexin V >

sy /  PD-L1 knockdown cells show a higher proportion of cell death and reduced proliferative capacity in 2D and 3D

Jiang, X., Wang, J., Deng, X., Xiong, F., Ge, J., Xiang, B., Wu, X., MA, J., Zhou, M., Li, X., Li, Y., Li, G., Xiong, W., and Zeng, Z. (2019). Role of the tumor microenvironment in PD-L1/PD-1-mediated tumor immune escape. Molecular Cancer, 18 (1), 10. doi:10.1186/s12943-018-0928-4
Yang, J., and Hu, L. (2019). Immunomodulators targeting the PD-1/PD-L1  protein-protein  interaction:  From  antibodies to small molecules. Medicinal Research  Reviews, 39 (1): 265-301. do0i:10.1002/med.21530
Dong, P., Xiong, Y., Yue, J., Hanley, S. J. B.,, and Watari, H. (2018). Tumor-intrinsic PD-L1 signalling in cancer initiation, development and treatment: Beyond immune evasion. Frontiers in Oncology, 8: 386. doi:10.3389/fonc.2018.00386
Hudson, K., Cross, N., Jordan-Mahy, N., and Leyland, R., (2020). The extrinsic and intrinsic roles of PD-L1 and its receptor PD-1: Implications for immunotherapy treatment. Frontiers in Immunolow, 11: 568931. doi:10.3389/fimmu.2020.568931

PR




