Supplemental Table 1. Median survival (days) of B16F10 tumor-bearing mice post-treatment with TRT,

single ICI, dual ICI, or TRT + dual ICI.

Treatment | Exper N Days till | Survival from | Survival from | Adjusted | Adjusted | Adjusted
group iment palpable injection, treatment, p- p- p-
days median days median | value**** | value**** | valug****
(min-max) (min-max) (compare | (compare | (compare
to #1 to #8) to #9)
Control)
1. Control* | 1,2,3 | 6,4,4 | 8,7,8 14 (14-15) 7 (6-8) <0.001 <0.001
2. CTLA-4 2 8 7 15.5 (15-18) 7.5 (7-10) 0.97 <0.001 <0.001
**
3. PD-1*** 2 8 7 15.5 (14-18) 7.5 (6-10) 0.99 <0.001 <0.001
4. PD-L1 3 8 7 15.5 (14-17) 7.5 (6-9) >0.99 <0.001 <0.001
5. PD- 3 8 7 17.5 (17-20) 9.5 (9-12) <0.001 <0.001 <0.001
1+CTLA4
6. PD-L1 + 1 8 9 18 (17-19) 9 (8-10) <0.001 0.29 <0.001
CTLA4
7. Lu-177 1,4 6, 6 7,8 19 (17-22) 12 (9-14) <0.001 0.002 <0.001
8. 3 8 7 22 (21-23) 15 (14-16) <0.001 0.20
Lul77+PD
-1+CTLA4
9. 1 8 8 23 (21-24) 15 (13-16) <0.001 0.22
Lul77+PD
L1+CTLA
4

*Describe treatment group details here, including that the radiation dose of Y’’Lu-LLP2A is below the
maximum tolerated dose (MTD) in tumor bearing mice.

**

**

*etc

**** |inear mixed effects regression model with log(survival days from treatment) as outcome, with
random experiment effects, days from injection to palpation as a covariate, and treatment group as the
covariate of interest. Multiple comparisons in each column adjusted using Dunnett’s test.

All treatment groups significantly improved over control (P < 0.005)

All immunotherapy groups not significantly different except PD-L1 vs PD-L1 + CTLA-4 (P=0.0082)

7 u-LLP2A + immunotherapy significantly improved over *"7Lu-LLP2A (P < 0.001)

T7Lu-LLP2A + immunotherapy significantly improved over dual immunotherapy (P<0.0005)
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Supplemental Table 2. Uptake (%ID/g) of Y/’Lu-LLP2A in tissues and organs for ICR normal mice from
1 h to 7 day post-injection

% ID/g 1hr 2 hr 4 hr 12 hr 24 hr 48 hr 5 days 7 days
Blood 1.14+0.29 0.38+0.04 0.37+0.04 0.11+0.02 0.03+£0.01 0.03+0.01 0.01+£0.00 0.02+0.01
Lungs 473+035 399+x051 261+0.08 1.21+030 048+0.17 032012 047+x0.81 0.03+0.03
Liver 204+038 111+043 116+028 158+055 091+059 0.76+0.19 047x0.26 0.36+0.19
Spleen 27.45+10.71 22.26 £+ 853 15.19+4.01 11.86+3.65 596+151 420+x1.64 523+x201 2.07x204
Kidney 359+0.73 196+049 240+020 218+0.32 1.11+0.14 0.62+0.14 0.27+0.06 0.11+0.05
Bladder 10.05+751 1.74+132 6.99+10.14 141+101 055+020 0.33£0.13 0.16+0.10 0.09+0.08
Gallbladder 1352+9.70 092+1.15 080+0.72 291+253 414+332 104+144 0.17+x034 0.26+0.27
Muscle 141+0.36 113+036 1.21+052 049+0.22 0.20+0.02 0.14+0.04 0.11+0.06 0.34%0.31
Fat 0.67+037 0.39+026 043+0.23 0.19+0.04 0.09+£005 0.05+0.02 0.03+£0.03 0.22+0.46
Heart 0.83+0.19 0.30+0.24 044+0.13 0.20+0.07 0.09+0.01 0.06+x0.01 0.03+0.01 0.14+0.28
Brain 0.08+0.02 0.16+0.23 0.03+£0.00 0.02+0.01 0.01+£0.00 0.02+0.02 0.00+0.00 0.01+0.01
Bone+Marrow 6.92+245 391+144 345+0.74 3.78+0.76 165+058 135+0.25 093+0.15 0.97+0.84
Adrenals 1.74+1.10 045%+038 0.61+x0.09 097+x050 0.31+0.11 023+0.17 0.11+0.09 0.04x0.04
Thyroid 161+030 180+133 145+1.09 056+0.21 0.26+0.10 0.25+0.19 0.06+0.02 0.03+0.04
Pancreas 0.84+0.17 156+195 050+x0.11 057+0.32 0.17x0.06 0.13+x0.11 0.06+0.04 0.38+0.80
Thymus 503+141 337+371 373+£092 440x+057 145+023 091+0.60 0.74+£0.37 0.18+0.17
Stomach 0.66+0.08 155+2.17 0.62+005 0.47+0.07 0.17+0.03 0.07+x0.03 0.05+0.02 0.02+0.02
Small Intestine 3.94+0.67 2.34+092 201+021 137+0.16 068+020 0.35+0.11 0.21+0.08 0.07+0.04
ULl 3.62+128 248+1.14 215+045 151+0.09 0.76+040 0.33+x0.07 0.18+0.08 0.07+0.04
LL | 218+047 119+0.32 146+022 117+021 050+0.14 022+0.04 0.13+0.04 0.04:001
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Supplemental Fig 1. Chemical structure of A) LLP2A B) Cy3-LLP2A and C) Cy3-sLLP2A.
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Supplemental Fig. 2. Cy3-LLP2A and Cy3-sLLP2A distribution in live cells with Side Scatter (SSC) X-
axis and Cya3 signal y-axis. Cy3-sLLP2A (Isotype control) was used to determine as control. Only 1.5 %
(n=12) of the isotype Cy3-LLP2A were untaken in live cells via flow cytometry whereas 60.1 % (n=12)

of Cy3-LLP2A was untaken in live cells from the collected tumor.
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Supplemental Fig. 3. The histogram of Cy3-LLP2A and Cy3-scambled LLP2A in collected B16F10

tumor cells (gate live cells). There is no correlation between Cy3-LLP2A and Cy3-sLLP2A localization

in B16F10 tumor cells.
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Supplemental Fig. 4. Representative contour plot of immune cell markers from collected B16F10 tumor

4 h after injection of Cy3-LLP2A.
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