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Supplementary Figure 1. Loss of Dicer increases EC DNA damage.!
Comet assays of HUVECs with knockdown of DICER and indicated doses of 
radiation. Bottom panels depict mean+SEM of tail length and % of cells with tails. 
* P<0.05, two-tailed Student’s T-test.!
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miR IR Cisplatin Peroxide TNF
hsa6miR6103: 39.6 9.5291 13.692 1.329
hsa6let67a: 24.3 3.9251 5.9273 0.538
hsa6miR6374: 18 0.4473 1.3534 1.253
hsa6miR6494: 5.78 9.2936 9.0179 0.677
hsa6miR6331: 5.39 0.7496 1.208 3.188
hsa6miR6146a: 4.9 0.2837 1.0465 2.348
hsa6miR6195: 4.62 1.3082 2.3397 2.898
hsa6miR6320: 3.67 0.7072 2.3784 1.938
hsa6miR6455: 3.37 1.2991 4.4664 1.438
hsa6miR699b: 3.28 10.228 16.487 0.851
hsa6miR692a: 3.11 1.5851 3.5103 1.459
hsa6miR6155: 2.67 0.5488 0.7127 4.781
hsa6miR631: 2.59 2.5063 4.3906 1.587
hsa6miR6224: 2.54 3.8161 10.917 1.29
hsa6miR624: 2.52 3.9078 10.061 1.525
hsa6miR6411: 2.37 1.7947 4.2224 2.464
hsa6miR6376c: 2.26 1.0549 1.5133 0.912
hsa6miR688665p: 2.23 1.3242 5.8755 1.602
hsa6miR620a: 1.98 1.0699 2.067 0.859
hsa6miR6532: 1.97 1.2958 1.8998 1.695
hsa6let67g: 1.94 1.0128 3.0443 2.507
mmu6miR637465p: 1.82 0.6076 0.9453 2.429
hsa6miR616: 1.78 0.4558 1.1152 1.347
hsa6miR6106a: 1.78 1.3431 2.1948 1.541
hsa6miR621: 1.7 14.313 27.562 0.793
mmu6miR6495: 1.69 1.9014 3.472 0.389
hsa6miR6125a65p: 1.64 0.3225 0.1971 1.527
hsa6miR6365: 1.53 2.6312 3.0324 1.406
hsa6miR6214: 1.5 6.8162 4.3976 2.678
hsa6miR627a: 1.5 6.5138 15.31 1.65
hsa6miR629c: 1.47 0.3713 0.9208 2.173
hsa6miR6222: 1.46 0.613 1.6575 2.093
hsa6miR6100: 1.29 3.8218 7.8885 0.773
hsa6miR6301: 1.24 10.062 11.704 0.717
hsa6miR634a: 1.22 4.1136 6.7001 100
hsa6miR619a: 1.19 0.419 0.2911 0.566
hsa6miR6744: 1.16 2.3285 4.631 1.629
hsa6miR6345: 1.15 1.7909 2.3386 1.1

Fold:change
miR IR Cisplatin Peroxide TNF
hsa6miR688663p: 1.14 14.117 39.536 0.224
hsa6miR659065p: 1.13 0.1784 0.4766 3.404
hsa6miR617: 1.07 1.084 2.0636 1.379
hsa6let67d: 1.06 1.3428 8.474 3.237
hsa6miR629a: 1.05 0.4038 1.0043 1.311
mmu6miR6134: 1.03 0.7204 4.0756 2.604
hsa6miR6126: 1.03 0.7601 1.2301 1.123
hsa6miR6132: 0.96 2.5175 11.394 0.86
hsa6miR6130b: 0.94 1.5665 3.1397 1.246
hsa6miR615b: 0.94 1.1228 2.2314 2.055
mmu6miR6140: 0.94 0.4695 0.5945 3.041
hsa6miR657463p: 0.91 0.4136 1.0258 0.603
hsa6miR610b: 0.9 0.4635 0.433 1.61
hsa6miR6484: 0.9 0.2149 0.6267 2.383
hsa6miR62863p: 0.89 0.6171 2.4796 1.95
mmu6miR693: 0.88 1.8853 5.0194 1.824
hsa6miR618a: 0.84 2.6001 4.7507 1.792
hsa6miR630c: 0.83 0.5505 1.4307 2.27
hsa6miR6191: 0.79 0.4325 0.6046 1.693
hsa6miR6454: 0.79 0.108 0.239 1.551
hsa6miR630b: 0.78 0.4637 1.0262 1.884
hsa6miR699a: 0.77 3.9747 6.0238 0.537
hsa6miR6125b: 0.74 36.179 10.943 1.613
hsa6miR6106b: 0.71 1.1244 3.2577 2.492
hsa6miR6186: 0.7 0.0617 0.1251 0.826
hsa6miR619b: 0.69 2.6474 2.1612 0.513
hsa6miR625: 0.64 1.5986 6.4056 1.34
hsa6miR6193b: 0.64 0.6589 0.9033 1.12
hsa6miR628: 0.62 1.453 3.4428 1.693
hsa6let67c: 0.58 1.0976 6.4127 4.269
hsa6miR626a: 0.57 0.6202 0.7757 1.184
hsa6miR6152: 0.55 0.9229 3.1214 1.219
hsa6miR610a: 0.55 2.73 6.1749 2.365
hsa6miR6127: 0.5 1.5717 1.6036 1.427
hsa6miR6221: 0.5 1.6335 2.0975 0.778
hsa6miR6193a65p: 0.38 1.5321 2.0531 1.428
hsa6miR6197: 0.11 0.0838 0.2718 2.907
hsa6let67e: 0.05 0.0291 0.0658 1.64

Fold:change

<0.25
0.25&0.5
0.5&1
1&2
2&4
4&8
>8

Supplementary Figure 2. Heatmap showing the expression levels of miRs in 
HUVECs treated with different apoptotic agents. !
!
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Supplementary Figure 3. Mature miR-103 is induced by both low and high dose 
radiation.!
qRT-PCR of mature miR-103 from HUVECs 1h after the indicated doses of radiation. 
Mean+SEM of fold change over control is depicted. One of three independent 
experiments is shown. * P<0.05, student's T-test.!
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Supplementary Figure 4. miR-103 induces DNA ds breaks in HUVECs!
a) Representative immunofluorescence images corresponding to Fig 1g and 1h 
showing γH2AX foci in HUVECs transfected with the indicated small RNAs treated 
with either 2 or 20 Gy radiation. These images represent DNA damage 3h post 
radiation. Scale bar = 100 μm. b) Quantitation of foci for mimics c) A neutral comet 
assay depicting DNA ds breaks treated with the indicated doses of radiation 24h after ectopic
expression of miR-103. Right panel bars show quantification of mean comet lengths 
from at least 5 different fields. All bars show mean + SEM. * P<0.05, Student's T-test !
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Supplementary Figure 5. Expression of miR-103 activates caspase-3. !
HUVECs were transfected with either control mimic or miR-103 mimic for 24h and 
irradiated at the indicated doses. Caspase-3 activation was analyzed by western blot 
24h after irradiation.!



Supplementary Figure 6. miR-103 affects proliferating but not quiescent ECs!
HUVECs were transfected with either control mimic or miR-103 mimic and 
maintained in either regular growth medium with 10% FBS and all growth factors 
(EGM2 with bullet kit, Lonza) or maintained in basal medium with 1% FBS and no 
growth factors. Active caspase levels were analyzed by a Caspase-Glo 
luminescence assay (Promega).!Bars show mean + SEM. * P<0.05, Student's T-test.



Supplementary Figure 7. Representative images of Matrigel plugs from Fig 2e.!
One of two representative experiments is shown.!
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Supplementary Figure 8. 7C1 nanoparticles deliver miR cargo to 
tumor ECs.!
miR expression using qRT-PCR of RNA isolated from the endothelial 
vs non endothelial cell fractions of an HCT116 tumor suspension.!Bars
show mean + SEM. 
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20	Gy	 miR-103	
APEX		 0.8	 1.3	
ATM			 1.1	 1.1	
ATR		 0.8	 1.0	
BARD		 0.5	 1.2	
BRCA		 0.3	 1.1	
BRCA2		 1.2	 1.6	
CCNO	 0.6	 1.1	
CHEK1		 0.8	 1.3	
CHEK2		 0.6	 1.4	
DCLRE1A		 0.5	 1.2	
ERCC		 0.9	 1.2	
ERCC2			 0.6	 1.2	
ERCC3		 0.8	 1.2	
ERCC4		 1.0	 1.1	
ERCC5		 1.1	 1.2	
ERCC6		 0.7	 1.0	
ERCC8		 0.9	 1.4	
FANCA			 0.4	 1.3	
FANCC		 0.5	 1.3	
FANCD2		 0.8	 1.2	
FANCE		 0.6	 1.4	
FANCF		 0.5	 0.6	
FANCG		 0.7	 1.5	
FEN1		 0.4	 1.3	
GADD45A		 2.1	 1.3	
GADD45B	 0.8	 1.1	
GADD45G		 0.9	 1.3	
GTF2H1		 1.0	 1.2	
GTF2H3		 0.9	 1.2	
GUSB		 1.0	 1.3	
HPRT1		 0.5	 1.4	
HUS		 0.9	 1.5	
IGF		 1.2	 1.7	
LIG		 0.8	 1.1	
LIG3		 0.6	 1.3	
LIG4		 0.9	 1.3	
MAPK		 0.7	 1.8	
MAPK		 0.8	 1.3	
MAPK		 1.8	 1.3	
MAPK12		 0.6	 1.2	
MAPK8		 0.9	 1.2	
MAPK9		 1.0	 1.1	
MBD4		 0.9	 1.3	
MDM2		 5.0	 1.1	
MGMT		 1.1	 1.2	
MRE11A		 0.7	 1.3	

20	Gy	 miR-103	
MSH2		 0.6	 1.3	
MSH3		 1.1	 1.1	
MSH6		 0.4	 1.2	
NBN		 0.6	 1.2	
NTHL1		 0.7	 1.0	
OGG		 0.8	 1.3	
PARP1		 0.5	 1.0	
PCNA		 1.0	 1.4	
PNKP		 0.4	 1.1	
POLA		 0.5	 1	
POLB		 0.8	 1.2	
POLD		 0.3	 1.1	
POLG		 0.4	 1.2	
POLH		 1.7	 1.1	
POLK			 1.1	 1.3	
POLQ		 0.8	 1.2	
POLR		 0.6	 1.3	
POLR		 0.8	 1.2	
POLR2A		 0.8	 1.4	
POLR2B		 0.8	 1.2	
POLR2C		 0.6	 1.1	
PRKDC		 0.8	 1.2	
PSMA3		 0.7	 1.2	
PSMB		 0.7	 1.3	
PSMB5		 1.1	 1.5	
PSMB8		 0.9	 1.4	
PSMB9		 0.8	 1.1	
PSMC4		 0.8	 1.4	
RAD1		 0.7	 1.4	
RAD17		 0.9	 1.4	
RAD23B		 0.9	 1.3	
RAD50		 1.1	 1.1	
RAD51		 0.7	 1.3	
RAD52	 0.7	 1.3	
RAD9A		 0.4	 1.2	
RPA2		 0.5	 1.1	
SMUG1		 0.6	 1.1	
TP53		 0.9	 1.2	
TREX1		 0.3	 0.5	
TREX2		 0.3	 0.2	
XAB2		 0.8	 1.4	
XPA		 0.9	 1.7	
XPC			 2.2	 1.2	
XRCC1		 0.8	 1.2	
XRCC4		 1.1	 1.7	
XRCC5		 0.9	 1.0	
XRCC6		 0.6	 1.4	
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Supplementary Figure 9. Unbiased screen for miR-103 targets in DNA damage 
pathways.!
Heat maps of a DNA damage qPCR array showing normalized mRNA expression levels in 
HUVECs 24h after treatment with radiation or transfection with miR-103. The fold change 
levels are calculated over control or mock treated cells.!



atgggct cgcaggccct gcccccgggg cccatgcaga ccctcatctt 

      841 tttcgacatg gaggccactg gcttgccctt ctcccagccc aaggtcacgg agctgtgcct 

      901 gctggctgtc cacagatgtg ccctggagag cccccccacc tctcaggggc cacctcccac 

      961 agttcctcca ccaccgcgtg tggtagacaa gctctccctg tgtgtggctc cggggaaggc 

     1021 ctgcagccct gcagccagcg agatcacagg tctgagcaca gctgtgctgg cagcgcatgg 

     1081 gcgtcaatgt tttgatgaca acctggccaa cctgctccta gccttcctgc ggcgccagcc 

     1141 acagccctgg tgcctggtgg cacacaatgg tgaccgctac gacttccccc tgctccaagc 

     1201 agagctggct atgctgggcc tcaccagtgc tctggatggt gccttctgtg tggatagcat 

     1261 cactgcgctg aaggccctgg agcgagcaag cagcccctca gaacacggcc caaggaagag 

     1321 ctacagccta ggcagcatct acactcgcct gtatgggcag tcccctccag actcgcacac 

     1381 ggctgagggt gatgtcctgg ccctgctcag catctgtcag tggagaccac aggccctgct 

     1441 gcggtgggtg gatgctcacg ccaggccttt cggcaccatc aggcccatgt atggggtcac 

     1501 agcctctgct aggaccaagc caagaccatc tgctgtcaca accactgcac acctggccac 

     1561 aaccaggaac actagtccca gccttggaga gagcaggggt accaaggatc ttcctccagt 

     1621 gaaggaccct ggagccctat ccagggaggg gctgctggcc ccactgggtc tgctggccat 

     1681 cctgaccttg gcagtagcca cactgtatgg actatccctg gccacacctg gggagtaggc 

     1741 caagaaggaa aatctgacga ataaagaccc ccgctgcccc ataaaaaaaa aaaaaaaaaa 

     1801 aaaaaaaaaa aaaaaaaaaa a 
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Supplementary Figure 10. RNA hybrid models of miR-103 binding sites!
(A) mRNA sequence of human TREX1 showing miR-103 binding sites in the coding region. 
(B) RNA hybrid modeling of the miR-103 TREX1 interaction reveals high binding energies for 
the two sites. (C) mRNA sequence of human FANCF showing the stop codon and miR-103 
binding site. (D) RNA hybrid modeling of the miR-103-FANCF interaction. miR binding sites 
are conserved between human and mouse TREX1 and FANCF.!
!
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Supplementary Figure 11. Full lane images of western blots from figure 3!
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Supplementary Figure 12. TREX1 A site harbors a specific binding 
region for miR-103. Top panel shows the binding region of miR-103 on 
TREX1 coding region (green shaded) and the mutations (grey shaded). 
Luminescence from 3’UTR-luciferase constructs with either WT or mutant 
miR-103 binding regions 24h after transfection with Control miR or 
miR-103. !Bars show mean + SEM. 
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Supplementary Figure 13. miR-103 treatment decreases endothelial TREX1 in 
vivo. a) Representative Immunofluorescence images from sections stained for TREX1 
and CD31 from 4T1 tumors treated with either miR mimic or miR-103 in 7C1 
nanoparticles (Fig 3 f-g). Scale bar = 100 μm. b) Nu/Nu mice were injected with GBM-
NS-001 cells (1x106 cells) subcutaneously. 20 days post injection, the mice were 
randomized to miR control or miR103 (n=5 per group and 15 nanomoles of miR was 
injected i.v. Tumors were harvested 48h later and endothelial cells were sorted as 
CD45-CD31+CD34+ followed by RT-PCR analysis. Bars show mean + SEM.!
!
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miR-103

miR-
103+TREX1 
Protector miR-103

miR-
103+TREX1 
Protector miR-103

miR-
103+TREX1 
Protector

IP-10 38.9 1.5 60.6 1.0 53.9 0.6
RANTES 13.5 3.9 74.5 2.3 63.9 0.8
IL-15 8.3 1.0 8.3 2.5 4.5 1.0
MIG 7.0 7.0 1.0 0.1 7.0 1.0
MIP-1alpha 3.4 2.2 2.2 2.2 1.6 1.0
IL-12 2.7 0.0 1.0 0.0 7.4 0.0
INF-gamma 2.4 2.4 2.4 0.5 3.3 0.7
IL-13 1.9 0.0 49.8 49.8 0.0 0.0
MCP-1 1.5 0.2 1.6 0.1 1.0 0.0
IL-2 1.4 1.2 1.2 1.0 1.4 1.0
IL-6 1.3 2.2 0.8 0.6 0.5 0.1
MIP-1beta 1.3 1.0 1.0 1.0 1.3 1.0
IL-4 1.2 1.0 0.8 1.0 1.0 0.7
IL-1RA 1.2 0.9 1.0 1.1 1.1 1.0
IL-17 1.2 1.2 0.9 0.9 1.2 1.0
IL-10 1.0 0.9 1.0 1.0 1.0 1.0
GM-CSF 1.0 0.9 0.9 0.9 0.7 0.7
INF-alpha 1.0 1.0 1.0 1.0 1.0 0.1
TNF-alpha 1.0 2.0 3.3 1.0 2.0 1.0
IL-7 1.0 1.0 3.4 0.8 33.1 1.0
IL-2R 1.0 1.5 1.5 1.0 1.0 1.0
IL-5 0.9 0.9 1.0 1.0 0.9 1.0
Eotaxin 0.9 1.5 1.2 0.8 1.0 1.0
IL-1Beta 0.5 0.5 0.5 1.0 1.0 1.0
IL-8 0.4 0.2 0.4 0.1 0.1 0.0

Supplementary Figure 14. Secretome induced by miR-103 expression. !
HUVECs were transfected with miR-103 or a control miR and supernatant was harvested at 
the indicated time points. The supernatants were analyzed for cytokine expression using a 
human cytokine/chemokine multiplex luminex assay. Heatmap depicts fold change in 
miR-103 treated supernatants with or without TREX1 target protectors vs control miR 
supernatants.!
!
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Supplementary Figure 15. miR-103 causes tumor cell death in a paracrine fashion. !
(a) Upregulation of IP10 mRNA in tumor endothelial cells after 7C1 delivery of miR-103 in 
HCT116 xenografts. Day 17 tumors from Fig 3c were used for this assay. (b) Protein 
expression on a cell survival membrane array using whole tumor lysate of a HCT116 tumor 
48h after a single miR-103 injection compared to control miR injection. (c) Gene expression 
in HCT116 cells after 72h of culture with conditioned media from HUVECs transfected with 
either Control miR, miR-103 or miR-103+TREX1 target protector. Bars depict mean + SD 
fold change. (d) Active Caspase-8 levels of HCT116 cells 72h after treatment with 
conditioned media from HUVECs transfected with the indicated oligos. Bars depict mean + 
SD % change over control miR transfected, control IgG treated cells. !
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Supplementary Figure 16. miR-103 treatment affects the immune 
microenvironment Representative flow cytometry histogram plots and box 
plots of PD-L1 expression on Ly6G+ granulocyte population and F4/80+ 
tumor associated macrophages from 4T1 tumor bearing mice treated with 
either control mimic or miR-103 mimic as described in Fig 3f. (n=3 mice per 
group). Bars show interquartile range. !
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