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Supplementary Figure 1

(A) Relative increase in luciferase activity for the indicated constructs in Hela cells treated with 10uM BAY
85-3934 for 12 hours, compared to the DMSO-treated (0.1% v/v DMSO) control. (B) Time-course induction
of normalized luciferase activity relative to the respective backbone control in NCI-H1299 cells expressing
the indicated constructs grown in the presence of 10uM BAY 85-3934, or vehicle control (0.1% v/v DMSO).
(C) Same as in (B), except the luciferase signal is normalized to the CMV backbone. Data are represented

as mean = S.D of triplicate treated samples; n.s. not significant; **p<0.01; ****p<0.0001.
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Supplementary Figure 2

(A) Western blot analysis of U251 cells transfected with either the CMV or HRE-driven HSV-tk WT or
mutant 30 constructs. Transfected cells were cultured in the presence of 10 uM BAY 85-3934 or hypoxia
for 24 hours prior to harvesting for protein analysis. (B) An Alamar assay for viability was carried out at
120 hours for U251 cells transfected with HSV-tk constructs and cultured in 2uM GCV and 10uM BAY 85-
3934. (C) An Alamar assay for viability was carried out at 120 hours for U251 cells transfected with
indicated HSV-tk constructs and treated with 2uM GCV and hypoxia. Cells undergoing hypoxia treatment
were exposed to hypoxia for 24 hours during two intermittent periods. Data are represented as mean %

S.D of triplicate treated samples.
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Supplementary Figure 3

(A) Alamar assay depicting viability of HEK293 cells 72 hours post-transfection with a CBh-driven Cas9 and
the indicated gRNAs. (B) Western blot showing expression of Cas9 in U251 cells transfected with either
the CBh- or HRE-driven Cas9. Cells transfected with the HRE-driven Cas9 were cultured in the presence of
10uM BAY 85-3934 or hypoxia for 24 hours before harvesting lysates. (C) Alamar assay comparing viability
of U251 cells 120 hours post-transfection with the indicated constructs. Cells were cultured in the
presence of the hypoxia mimetic, BAY 85-3934, for the entire course of the experiment. For hypoxia-
treatment, cells were treated with intermittent hypoxia. Cells were placed into hypoxic conditions for a
total of 48 hours, in 24 hour intervals. (D) Hela cells were stably transduced with an eGFP-firefly luciferase
construct driven from an EFla promoter, as indicated in the schematic at the top. After generation of the
stable line, cells were transfected with the indicated constructs and relative luciferase activity was
measured after 48 hours. (E) Representative 2% agarose gel image of T7 endonuclease mediated cleavage

at the PLK1 locus in Hela cells 48 hours post-transfection with the indicated constructs. Data are



represented as mean * S.D of triplicate treated samples; n.s. not significant; **p<0.01; ***p<0.001;

*%%%0<0.0001.



ns ns
2100 —_— 1 —1— mmcontrol
Q N Control
@ G100 g | : =1 40ng
> 80 =3 40ng <
= i PE = 20ng
(7] = = O
g 6o 10 S =1 10ng
=31 10ng =5
B 5> 280 B 5ng
5 40 == 5ng =t
[C] o 3 =1 2.5ng
2 2 Sg
@
% o
o 0 !
HelLa U251 HeLa u2s1
C
KC2 DNA-LNP | Size (nm) PDI Zeta potential (mV) EE%
HRE-eGFP [ 7337207 0.068+0.008 15.37+1.34 661
Cas9-T2A eGFP | 140.616 01170011 21+155 764
HRE HSVAEKWT | 1227203 0.084%0.007 2255149 733
CMV HSV-tk WT 148.551.7 0.101£0.014 21.6810.67 442 ES
HRE Mutant 30 1226411 0.0820.017 27.45%1.76 758
CMV Mutant 30 119£0 9 0.061£0 006 16 640 83 755 &5
HRE Bbsl Cas9 133.9+1.1 0.078+0.026 22.78+1 64 663 200m :
Cbh Bbsl Cas9 [ 1307208 0.052£0.011 22 68:1.78 60.6 B
HRE AlUY Cas® | 1406+14 0.075:0012 19.73+16 751
Cbh AluY Cas9 1212211 0.071£0.015 15.34:0.94 68.8
HRE PLK Cas9 [ 1452213 0.104%0 01 35 462105 753
Cbh PLK Cas9 146213 0.0920.015 15.95+1.13 69.8
E F
HT1080
150
By Em Control 4 N Control
5 -
5 = BEm BAY 853934 £E EmBAY 85-3934
1= o .
§_ S Bl Hypoxia % ] 100 B Hypoxia
o & o
-] (T} © 0]
23 £ s0
o B
8 T © T
> s
0
£ &N & F
£ » R & &
& & & & W
B S & S S
X¥ X
) &
& &
G 150 H
— wxex wewe HE Control CBh
o
2 g L mm BAY 85-3934 Casg _ HRECas9
e = i BAY 85-3934 +
8 & 100 | B Hypoxia Hypoxia i
i
"
s g m 1.0KkB - | pd N e — e S—
Zc 50 =
] - = - -—
= o 0.5k - | Se—
£ —
0
< < < < < <
=z =z = =z = =z
o 4 o [ 74 o
o {=2] o o o o
2 5 £ Z I T
o < a m < =
| GBhCas9 | . HRE Cas9 |

Supplementary Figure 4

(A) Flow cytometry analysis of eGFP expression in HelLa and U251 cells 72 hours after addition of the
indicated doses of LNPs packaged with the Cas9-T2A-eGFP plasmid. (B) Alamar assay evaluating Hela and
U251 cell viability 48 hours after treatment with increasing concentrations of Cas9-eGFP LNP ranging from

5ng to 40ng of encapsulated DNA. (C) Full physical characterization of size, polydispersity (PDI), zeta



potential, and encapsulation efficiency (EE%) for KC2 DNA-LNPs used in this study. Data represented as
mean  S.E.M. based on the number of repeated measurements taken (size and polydispersity=5 runs,
zeta potential=10 runs). (D) Representative transmission electron microscopy images of KC2 DNA-LNPs.
Scale bar=200 nm. (E) Alamar assay evaluating potency of LNPs delivering the indicated HSV-tk constructs
to U251 cells in the presence of 1uM GCV and DMSO, BAY 85-3934, or hypoxia treatment. Viability was
measured at 120 hours post LNP treatment. (F) same as in (E) except for HT1080 cells. (G) Alamar assay
comparing viability of HT1080 cells 120 hours post addition of LNPs packaged with the indicated
constructs. Cells were cultured in the presence of the hypoxia mimetic, BAY 85-3934, for the entire course
of the experiment. For hypoxia-treatment, cells were treated with hypoxia for 24 hours. (H)
Representative 2% agarose gel image of T7 endonuclease mediated cleavage at the PLK1 locus in Hela
cells 72 hours post addition of LNPs packaged with the indicated constructs and treated in the indicated
conditions. Data are represented as mean + S.D of triplicate treated samples; n.s. not significant; *p<0.05;

*%%%0<0.0001.



