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Tables

Table S1: Primers used for PCR and mutagenesis

primer name sequence (5" 23)

Actin_FWD CGGGAAATCGTGCGTGACATTA
Actin_RVS ACCGCTCATTGCCAATGGTGAT
ASNS_FWD CGACCAAAAGAAGCCTTCAG
ASNS_RVS CCACTTGGGCATCCAGTAAT
GAPDH_FWD ATCGTGGAAGGACTCATGACCACA
GAPDH_RVS AAGGCCATGCCAGTGAGCTTC
GFPT1_FWD CAAAGGCCTTCAGAGACT GG
GFPT1_RVS AGGACTGGGTTCTCCATGTG
E2F1_FWD GCTGGACCACCTGATGAA
E2F1_REV GGAGGGCGCTTTGATCACC
KYNU_FWD CAAGAGAGGGGGAAGAAACC
KYNU_RVS TAACAACCCTTCCCTTGTCC
MTHFD2_FWD TTGACCTCCTGACCTCTGCT
MTHFD2_RVS TTCCAAGGGATACTGCCAAG

ODC1 _FWD CAAAGTTGGTTTTGCGGATT

ODC1 RVS CGAAGGTCTCAGGATCGGTA
PHKB_FWD ACGTGAGCATGAGGTTTTCC
PHKB_RVS TGTCTGGCCTTCCAGAGAGT
PPARA_RVS GATCTTGGCATTCGTCCAA
PPARA-FWD GAGCATTGAACATCGAATGTAG
SH3BGRL_FWD TTGCATCTTCCTCTGGCTCT
SH3BGRL_RVS CTGGCTTCAAAGAAGGCATC
SLC16A1_FWD TCAGGCTGTGGECTTGATTGC
SLC16Al1_RVS GCCAATGGTCGCCTCTTGTAGAA
SLC16A1-AS1 KO1_FWD AGAGGTCCCATGTGCTTTCCAA
SLC16A1-AS1 KO1_RVS CAATGACCCGAAATGCCTTCCCTT
SLC16A1-AS1 KO2_FWD AGCTACCACGCCCTGCCAGACT
SLC16A1-AS1 KO2_RVS TTGCCCAGGCTGGAGTGCAATGAT
SLC16A1-AS1 _FWD GGGAGACTTAGGCACAAATTAACC
SLC16A1-AS1 RVS ATGTTGGTGTGCTTGAAATCTTCC
SNAI2_FWD ATGAGGAATCTGCCTGCTGT
SNAI2_RVS TGAATTCCATGCTCTTGCAG

MCT1 mut-Prom FWD ACATCCGAACTGCCCTCCCCGCCACG
MCT1 mut-Prom REV CGT GGCGGGEGAGGEGCAGT TCGGATGT
SLC16A1-AS1_dell-FWD CCGAGAGGCCTGACCCAGCATTTGAATGGATG
SLC16A1-AS1 _dell-REV CATCCATTCAAATGCTGGGTCAGGCCTCTCGG
SLC16A1-AS1 del2-FWD CGGGGAATGGGCAGCATTTCATGEECTGEG
SLC16A1-AS1 del2-REV CCCAGCCCATGAAATGCTGCCCATTCCCCG
SLC16A1-AS1 del4-FWD GGGGGAGAT GCGCGCGACT GAGGAGC
SLC16A1-AS1 del4-REV GCTCCTCAGTCGCGCGCATCTCCCCC
SLC16A1-AS1 del core-FWD GATGCGCGT GCGCCGEGAAGCGACT
SLC16A1-AS1 del core -REV AGTCGCTTCCCGCGCACGCGCATC




U6-FWD

CTCGCTTCGGCAGCACATATAC

U6-REV

AACGCTTCACGAATTTGCGTGIC




Table S2: GSEA of genes from TANRIC atlas positively (n = 1245) and negatively (n = 991) correlated (|k| = 0.4) with SLC16A1-AS1 expression in TCGA-BC.

TANRIC - positively correlated

# Genes in # Genes in

N
Gene Set Name Gene Set (K) Overlap (k)

GO_CELL_CYCLE 1847 217 0.1175  3.56E-63  2.64E-59 62.45
GO_MITOTIC_CELL_CYCLE 1009 155 0.1536  5.37E-60  1.99E-56 59.27
GO_CELL_CYCLE_PROCESS 1383 181 0.1309  2.44E-59  6.01E-56 58.61
HALLMARK E2F TARGETS 200 65 0.325 1.79E-46  3.32E-43 45.75
GO PROTEIN. PHOSPHORYLATION 1967 185 0.0941 15E-39  2.22E-36 38.82
GO REGULATION OF RESPONSE TO STRESS 1497 154 0.1029  2.75E-37  3.4E-34 36.56
GO CELL CYCLE PHASE TRANSITION 621 95 0.153 1.29E-36  1.36E-33 35.89
GO RESPONSE TO CYTOKINE 1192 134 0.1124  195E-36  1.8E-33 35.71
GO REGULATION OF CELL CYCLE 1212 135 0.1114  2.78E-36  1.97E-33 35.56
HALLMARK G2M CHECKPOINT 200 56 0.28 2.89E-36  1.97E-33 35.54
GO_REGULATION_OF IMMUNE_SYSTEM PROCESS 1631 160 0.0981  2.94E-36  1.97E-33 35.53
GO CYTOSKELETON ORGANIZATION 1298 140 0.1079 43E-36  2.65E-33 35.37
GO DEFENSE RESPONSE 1709 164 0.096 5.19E-36  2.96E-33 35.28
GO_APOPTOTIC_PROCESS 1980 176 0.0889  1.94E-34  1.03E-31 33.71
GO DNA METABOLIC PROCESS 850 107 0.1259  2.08E-33  1.02E-30 32.68
GO IMMUNE EFFECTOR PROCESS 1253 130 0.1038  8.01E-32  3.7E-29 31.10
GO CHROMOSOME ORGANIZATION 1207 127 0.1052  1.09E-31  4.76E-29 30.96
GO_REGULATION_OF PROTEIN _MODIFICATION PROCESS 1843 162 0.0879  4.34E-31  1.78E-28 30.36
GO_POSITIVE_ REGULATION_OF IMMUNE_SYSTEM_PROCESS 1166 123 0.1055  8.38E-31  3.26E-28 30.08
GO_REGULATION_OF CELL DIFFERENTIATION 1863 162 0.087 1.49E-30  5.51E-28 29.83




TANRIC- negatively correlated

# Genes in # Genes in

Gene Set Name Gene Set (K) Overlap (k) p-value FDR g-value  -log 1o (p-value)
GO _LIPID METABOLIC PROCESS 1241 139 0.112 4.59E-49 3.39E-45 48.34
GO_CELLULAR_LIPID_METABOLIC_PROCESS 885 113 0.1277 2.31E-45 8.55E-42 44.64
GO SMALL_MOLECULE_METABOLIC PROCESS 1688 146 0.0865 3.5E-38 8.63E-35 37.46
GO_ORGANIC_ACID METABOLIC_PROCESS 903 94 0.1041 1.26E-30 2.33E-27 29.90
GO_MONOCARBOXYLIC_ACID_METABOLIC_PROCESS 475 65 0.1368 4.38E-28 6.48E-25 27.36
GO_LIPID CATABOLIC PROCESS 325 51 0.1569 4.71E-25 5.81E-22 24.33
GO FATTY ACID METABOLIC PROCESS 257 45 0.1751 2.82E-24 2.98E-21 23.55
GO _LIPID BIOSYNTHETIC PROCESS 669 71 0.1061 8.05E-24 7.45E-21 23.09
GO_CELLULAR_LIPID_CATABOLIC_PROCESS 207 40 0.1932 2.2E-23 1.81E-20 22.66
GO _OXIDATION REDUCTION PROCESS 970 86 0.0887 2.82E-23 2.09E-20 22.55
GO_ORGANOPHOSPHATE_METABOLIC_PROCESS 532 61 0.1147 2.47E-22 1.66E-19 21.61
GO ORGANIC ACID CATABOLIC PROCESS 250 42 0.168 5.01E-22 3.09E-19 21.30
GO_SMALL_MOLECULE_CATABOLIC_PROCESS 396 50 0.1263 2.5E-20 1.42E-17 19.60
HALLMARK ESTROGEN RESPONSE EARLY 200 35 0.175 3.59E-19 1.90E-16 18.44
GO_INTRACELLULAR TRANSPORT 1825 111 0.0608 5.94E-17 2.93E-14 16.23
GO_MONOCARBOXYLIC_ACID_CATABOLIC_PROCESS 122 26 0.2131 8.81E-17 4.07E-14 16.06
GO FATTY_ACID CATABOLIC PROCESS 103 24 0.233 1.52E-16 6.63E-14 15.82
GO_CARBOHYDRATE_DERIVATIVE_METABOLIC_PROCESS 940 72 0.0766 3.21E-16 1.32E-13 15.49
GO LIPID MODIFICATION 235 34 0.1447 4.80E-16 1.87E-13 15.32
GO_LIPID_OXIDATION 101 23 0.2277 1.12E-15 4.14E-13 14.95




Table S3 (related to Figure 4B) : Top 20 potential interaction sites between
E2F1 and SLC16A1-AS1 predicted by catRAPID. Discriminative Power (DP)
ranges from 0% (unpredictability) to 100% (predictability). DP values above

50% indicate that the interaction is likely to take place, whereas DPs above

75% represent high-confidence predictions.

E2F1 region SLC16A1-AS1 region discriminative
(amino acides) (base pairs) power (%)
312-363 241-302 63
51-102 241-302 59
87-138 241-302 59
162-213 241-302 59
276-327 241-302 59
312-363 262-323 57
87-138 262-323 54
212-263 241-302 54
251-302 241-302 54
301-352 241-302 54
51-102 262-323 52
276-327 262-323 52
51-102 232-293 50
162-213 232-293 50
162-213 262-323 50
201-252 241-302 50
276-327 232-293 50
312-363 151-212 50
312-363 172-233 50
312-363 211-272 50




Table S4 (related to Figure 4B): Secondary structure level analysis of top 20 potential interaction sites between E2F1 and SLC16A1-AS1. Surface
accessibility is calculated using NetSurfP-2.0. RSA, Relative Surface Accessibility; ASA, Absolute Surface Accessibility. RSA reflects the degree to
which a residue interacts with the solvent molecule. Accessible surface area or Absolute Surface Accessibility is the surface area of a biomolecule that
is accessible to a solvent. RSA=ASA/max ASA. The asterisk marks the best combination of the E2F1:SLC16A1-AS1 complex based on the secondary
structure parameters.

number of stem
forming bases
(SLC16-A1-AS1)

complex protein number of loop
forming bases

(SLC16-A1-AS1)

IncRNA region
(base pairs)

binding region
site (no.) (amino acids)

average RSA average ASA

1 312-363 0.623423077 92.69209615 241-302 (62) 45 (72.6%) 17 (27.4%)
2 51-102 0.574923077 86.88392308 241-302 (62) 45 (72.6%) 17 (27.4%)
3 87-138 0.539538462 86.16046154 241-302 (62) 45 (72.6%) 17 (27.4%)
4 162-213 0.372019231 60.44236538 241-302 (62) 45 (72.6%) 17 (27.4%)
5 276-327 0.484346154 72.46588462 241-302 (62) 45 (72.6%) 17 (27.4%)
6 312-363 0.623423077 92.69209615 262-323 (62) 48 (77.4%) 14 (22.6%)
7 87-138 0.539538462 86.16046154 262-323 (62) 48 (77.4%) 14 (22.6%)
8 212-263 0.377961538 62.41503846 241-302 (62) 45 (72.6%) 17 (27.4%)
9 251-302 0.299269231 47.28023077 241-302 (62) 45 (72.6%) 17 (27.4%)
10 301-352 0.634346154 90.76119231 241-302 (62) 45 (72.6%) 17 (27.4%)
11 51-102 0.574923077 86.88392308 262-323 (62) 48 (77.4%) 14 (22.6%)
12 276-327 0.484346154 72.46588462 262-323 (62) 48 (77.4%) 14 (22.6%)
13 51-102 0.574923077 86.88392308 232-293 (62) 47 (75.8%) 15 (24.2%)
14 162-213 0.372019231 60.44236538 232-293 (62) 47 (75.8%) 15 (24.2%)
15 162-213 0.372019231 60.44236538 262-323 (62) 48 (77.4%) 14 (22.6%)
16 201-252 0.407384615 68.73494231 241-302 (62) 45 (72.6%) 17 (27.4%)
17 276-327 0.484346154 72.46588462 232-293 (62) 47 (75.8%) 15 (24.2%)
18 312-363 0.623423077 92.69209615 151-212 (62) 39 (62.9%) 23 (28.1%)
19* 312-363 0.623423077 92.69209615 172-233 (62) 36 (58.1%) 26 (41.9%)
20 312-363 0.623423077 92.69209615 211-272 (62) 48 (77.4%) 14 (22.6%)




Table S5 (related to Figure 4F and G): Overview of the minimum free energies (MFE) of the mutants of SLC16A1-AS1 and binding energies of the
corresponding complex structures with E2F1.

Binding energy (Kcal/mol) of the E2F1:IncRNA

In silico mutagenesis MFE (Kcal/mol) of the IncRNA (RNAfold) complex (FireDock)
wild -type -525.6 -35.68
dell -492.3 -43.67
del2 -480.7 -28.51
del3 -449.7 -49.61
del4 -518.5 -33.47
del5 -524.8 -57.29
del6 -517.3 -24.66




Table S6 (related to Figure 4H): Sequence based identification of INcCRNA-DNA triplex formation sites on the MCT1 promoter using the LongTarget tool
(http://Incrna.smu.edu.cn/show/DNATTriplex)

QueryStart QueryEnd StartinSeq EndinSeq Mean
Stability

(SLC16A1- = (SLC16A1- (MCT1 (MCT1 Direction Mean Identidy Strand Rule Score Center

AS1) AS1) promoter) promoter) (%)

‘ 1 1077 1130 -262 -315 L 1.49 61.11 AntiPlus 17 15 54 1 1103 1106
‘ 2 1059 1125 -253 -315 L 171 61.19 AntiPlus 14 1.15 67 1 1092 1106
‘ 3 1065 1129 -315 -253 R 2.73 60.61 ParaPlus 2 1.09 66 1 1097 1106
‘ 4 1075 1133 -252 -313 L 1.83 65.08 AntiPlus 14 1.29 63 1 1104 1106
‘ ) 1079 1142 -252 -315 L 191 63.08 AntiPlus 14 1.31 65 1 1110 1106
‘ 6 1091 1142 -255 -307 L 1.88 66.04 AntiPlus 14 1.72 53 1 1116 1106
‘ 7 1064 1130 -314 -252 R 2.67 61.19 ParaPlus 5 1.15 67 1 1097 1106
‘ 8 1080 1130 -314 -262 R 2.74 64.15 ParaPlus 5 1.55 53 1 1105 1106
‘ 9 1091 1142 -313 -265 R 2.8 61.54 ParaPlus 2 1.31 52 1 1116 1106
‘ 10 1079 1142 -252 -315 L 19 62.69 AntiPlus 8 0.93 67 1 1110 1106
‘ 11 1078 1129 -265 -315 L 1.95 63.46 AntiPlus 5 1.48 52 1 1103 1106
\ 12 1077 1133 -255 -311 L 1.84 61.4 AntiPlus 5 1.53 57 1 1105 1106
‘ 13 1073 1132 -312 -252 R 2.58 62.3 ParaPlus 2 141 61 1 1102 1106
‘ 14 1075 1142 -252 -315 L 1.88 62.32 AntiPlus 2 1.09 69 1 1108 1106
‘ 15 1054 1115 -260 -315 L 181 66.67 AntiPlus 14 1.24 63 2 1084 1089
‘ 16 1052 1115 -251 -315 L 1.99 61.54 AntiPlus 2 1.35 65 2 1083 1089
‘ 17 1059 1120 -313 -252 R 2,57 60.0 ParaPlus 2 1.03 65 2 1089 1089
‘ 18 1059 1110 -303 -252 R 2.87 64.15 ParaPlus 2 1.32 53 2 1084 1089
‘ 19 1055 1113 -259 -315 L 1.87 60.0 AntiPlus 2 1 60 2 1084 1089
‘ 20 1470 1521 -253 -302 L 11 63.46 AntiPlus 9 1.48 52 3 1495 1495
‘ 21 617 679 -311 -251 R 1.85 60.32 ParaPlus 4 1.05 63 4 648 648
‘ 22 575 625 -262 -312 L 1.77 63.46 AntiPlus 10 1.25 52 5 600 600
‘ 23 251 313 -315 -253 R 1.96 60.0 ParaPlus 4 0.85 65 6 282 282
‘ 24 157 207 -268 -315 L 1.77 62.75 AntiPlus 10 1.18 51 7 182 182




Table S6 (related to Figure 4H): continued

TFO sequence
CCUCCCUUCCAGGACUCACCCCCUCACUUACCCUCCCCCUCACUUACCCUCCCC

TTS sequence
TCCACACGCT TTCAGCCGCGCGCGCCCT CTAGCT CEGCCCECECECECCEECECC

CCCUUCCCCUCGUGAUCUUCCUCCCUUCCAGGACUCACCCCCUCACUUACCCUCCCCCUCACUUACCC

GCCCGCGCCTCCACACGCT TTCAGCCGCGECECECCCT CTAGCT CECCCGECECECGECCEECECC

CCCUCEUGUCUUCCUCCCUUCCAGGACUCACCCCCUCACUUACCCUCCCCCUCACUUACCCUCCC

GECECCEECECAECECEEECEAGCT AGAGEECECECECEECT GAAAGCGT GTGGAGECECGEEEC

UUCCUCCCUUCCAGGACUCACCCCCUCACUUACCCUCCCCCUCACUUACCCUCCCCCUC

AGCCCGCGCCTCCACACGCT TTCAGCCGCGCGECGCCCT CTAGCT CEGCCCGECECGCGECCEECG

UCCCUUCCAGGACUCACCCCCUCACUUACCCUCCCCCUCACUUACCCUCCCCCUCAAUUCUCAC

AGCCCGCGCCTCCACACGCT TTCAGCCGCGECGCGCCCT CTAGCT CGCCCECGCECECCEECECC

CUCACCCCCUCACUUACCCUCCCCCUCACUUACCCUCCCCCUCAAUUCUCAC

CCGCGCCTCCACACGCT TTCAGCCGCGCGECECCCT CTAGCT CGCCCGCGECECG

CCCCUCGUGUCUUCCUCCCUUCCAGGACUCACCCCCUCACUUACCCUCCCCCUCACUUACCCUCCCC

GCGCCEECECECECEEECEAGCT AGAGEECECECECEECT GAAAGCGT GT GGAGGCGECGEECT

CCCUUCCAGGACUCACCCCCUCACUUACCCUCCCCCUCACUUACCCUCCCC

GCGCCEECECECECEEECGAGCT AGAGEGECECGCGECEECT GAAAGCGT GTGGA

CUCACCCCCUCACUUACCCUCCCCCUCACUUACCCUCCCCCUCAAUUCUCAC

CGCCGEECECECECEEECEAGCT AGAGEECGECECGCEECT GAAAGCGT GT

UCCCUUCCAGGACUCACCCCCUCACUUACCCUCCCCCUCACUUACCCUCCCCCUCAAUUCUCAC

AGCCCGCGCCTCCACACGCT TTCAGCCGCGECGECECCCT CTAGCT CECCCECGECECECCEECEC

CUCCCUUCCAGGACUCACCCCCUCACUUACCCUCCCCCUCACUUACCCUCCC

ACACGCTTTCAGCCGCGECGCGCCCT CTAGCT CGCCCECGCECECCEECECC

CCUCCCUUCCAGGACUCACCCCCUCACUUACCCUCCCCCUCACUUACCCUCCCCCUC

CCGCGCCTCCACACGCT TTCAGCCGCGCGECECCCT CTAGCT CGCCCGCGECECECCEG

UCUUCCUCCCUUCCAGGACUCACCCCCUCACUUACCCUCCCCCUCACUUACCCUCCCCCU

GCCGECECECECEEECGAGCT AGAGEECECECECEECT GAAAGCGT GT GGAGGCGCGEGEECT

UUCCUCCCUUCCAGGACUCACCCCCUCACUUACCCUCCCCCUCACUUACCCUCCCCCUCAAUUCUCAC

AGCCCGCGCCTCCACACGCT TTCAGCCGCGECGECECCCT CTAGCT CEGCCCECGECECECCEECEC

CCCUGCCCUUCCCCUCGEUGUCUUCCUCCCUUCCAGGACUCACCCCCUCACUUACCCUCCCCC

CCTCCACACGCT TTCAGCCGECGECGECGECCCT CTAGCT CECCCGECECECGECCEECECC

GACCCUGCCCUUCCCCUCEUGUCUUCCUCCCUUCCAGGACUCACCCCCUCACUUACCCUCCCCC

AGCCCGCGCCTCCACACGCT TTCAGCCGCGECGCGCCCT CTAGCT CGCCCECGCECECCEECECC

CCCUUCCCCUCGUGUCUUCCUCCCUUCCAGGACUCACCCCCUCACUUACCCUCCCCCUCACU

CGCCGECECECECEEECGAGCT AGAGEECECECGECEECT GAAAGCGT GT GGAGECGCGEECT

CCCUUCCCCUCAUGUCUUCCUCCCUUCCAGGACUCACCCCCUCACUUACCCU

CGCGEECGAGCT AGAGGECECECECAEECT GAAAGCGT GT GGAGECGCGEECT

CCUGCCCUUCCCCUCGEUGUCUUCCUCCCUUCCAGGACUCACCCCCUCACUUACCCUCCC

GCCTCCACACGCT TTCAGCCGCGECGECGECCCT CTAGCT CECCCGECECECECCEECECC

AAACUUAAAGUGUAACAAUAAUAAAAUUUUUUUAAAAAAAAAAAAAAAAAAA

GCCCGCGECCTCCACACGCT TTCAGCCGCGCGECGCCCT CTAGCT CECCCGLG

GCCGGACGCUUAUGGACGAUGCAUAUGUGGEEECCGEAUAGAAUUGUGGECAGECGECECUGEEG

CCGECECGECECEEECEAGCT AGAGEECGECECECEECT GAAAGCGT GT GGAGGCGCGEECT

GCCEUGUGCACCUCGECCACCUGGAAAAGCGAGAAUGCAGAGGCCGGACGC

TCCACACCGCT TTCAGCCGCGCGECGECCCT CTAGCT CEGCCCGECECECECCEEC

GGEEUGCCGCUGGCACCCGEEAAGACGCUGEEEECCEECECUGUAGAGCCGEEECAUGEECUGEG

GGECECCGEECECECECEEECEAGCT AGAGGEECGECECECEECT GAAAGCGT GT GGAGGECGCGEEC

CGAGAGGCCUGACCCUGACGEEUGEEEGAGAUGCCCAUGCCGAGUAGCGEEG

CGCTTTCAGCCGCGCGCECCCT CTAGCT CECCCECGCECECCEECECC




Table S7 (related to Figure 6A): GSEA of genes responsive (up- or downregulated, |fold change| = 1.5) to MCT1 knockdown in SUM149 cell line (from
GSE76675) and to SLC16A1-AS1 knockout in UMUC-3.

GSEA of SUM149.shMCT1(up, down) vs. UMUC-3-KO (up, down)

# Genes in # Genes in FDR g-
Gene Set Name Ger(lli)Set Overlap (K) p-value value -log 10 (p-value)
GO RESPONSE TO ENDOGENOUS STIMULUS 1648 84 0.051 3.67E-26 2.72E-22 25.44
GO_NEGATIVE_REGULATION_OF RESPONSE_TO_STIMULUS 1655 82 0.0495 9.87E-25 3.65E-21 24.01
GO_RESPONSE_TO_OXYGEN_CONTAINING_COMPOUND 1616 80 0.0495 4.19E-24 1.03E-20 23.38
GO_APOPTOTIC_PROCESS 1980 89 0.0449 6.26E-24 1.16E-20 23.20
GO_CELLULAR _RESPONSE_TO_ENDOGENOUS_STIMULUS 1384 72 0.052 6.11E-23 9.04E-20 22.21
GO_LOCOMOTION 1943 86 0.0443 1.12E-22 1.39E-19 21.95
HALLMARK _MTORC1 SIGNALING 200 29 0.145 1.81E-21 1.92E-18 20.74
GO REGULATION OF CELL DEATH 1723 78 0.0453 3.78E-21 3.5E-18 20.42
GO_CELL_CYCLE 1847 80 0.0433 1.59E-20 1.31E-17 19.80
GO_CELL_MOTILITY 1719 76 0.0442 5.11E-20 3.78E-17 19.29
SSNCBELLULAR_RESPONSE_TO_OXYGEN_CONTAINING_COMP 1126 59 0.0524 4.85E-19 3.26E-16 18.31
GO RESPONSE TO NITROGEN COMPOUND 975 54 0.0554 1.54E-18 9.49E-16 17.81
GO NEGATIVE_REGULATION OF SIGNALING 1394 65 0.0466 2.49E-18 1.35E-15 17.60
GO_RESPONSE_TO_ORGANIC_CYCLIC_COMPOUND 917 52 0.0567 2.56E-18 1.35E-15 17.59
GO_REGULATION_OF_CELL_POPULATION_PROLIFERATION 1708 72 0.0422 7.20E-18 3.55E-15 17.14
GO RESPONSE TO HORMONE 977 53 0.0542 7.95E-18 3.67E-15 17.10
GO_POSITIVE_REGULATION_OF _MOLECULAR_FUNCTION 1756 73 0.0416 8.73E-18 3.80E-15 17.06
GO_RESPONSE_TO_DRUG 1018 54 0.053 1.00E-17 4.13E-15 17.00
GO PROTEIN PHOSPHORYLATION 1967 77 0.0391 2.82E-17 1.10E-14 16.55
GO_RESPONSE_TO_EXTRACELLULAR_STIMULUS 523 38 0.0727 4.08E-17 1.51E-14 16.39




Table S8 (related to Figure 6B): Common differentially regulated genes (|fold
change| =2 2) upon SLC16A1-AS1 overexpression in RT-4 cell line or knockout
in UMUC-3 cell line.

RT-4 up & UMUC-3 down RT-4 down & UMUC-3 up
ARRDC3 ACTL6A
ATL1 ADGRL2
C5orfl5 ARCN1
CARF ASNS
COMMDY AURKA
CYBRD1 BAZ1A
DPY19L4 CDC20P1
DRAM1 COPG1
ERAP2 CSE1L
GBP3 FGD6
KATNAL1 GFPT1
LPCAT2 GNL2
NRIP1 HMGB3
PHKB HSPA4L
PPARA INTS4
RAB23 KIF2C
RBBP9 KYNU
RP11-472B18.2 LINC00958
SAMDIL MCM2
SCAMP1 MICB
SH3BGRL MTHFD2
SNAI2 MYB
SNORD116-14 NAV2
SNORD116-15 NCAPD3
SNORD116-16 ODC1
SNORD116-17 ORC1
SNORD116-18 RNF168
SNORD116-19 RRM1
SNORD116-20 SBNO1
SNORD116-21 SLC3A2
SNORD116-24 SLC7A11
SNORD116-3 TFRC
SNORD116-9 TM4SF1
SYTL4 TNFAIP3
TCP11L2 UBE2C
TGFBI UTP18
WDHD1
XPOT




Table S9 (related to Figure 6B): Pathways and corresponding target genes differentially regulated by
SLC16A1-AS1 identified using KEGG Mapper tool.

Metabolic pathways ASNS, GFPT1, KYNU, LPCAT2, MTHFD2,
ODC1, RRM1

Ferroptosis SLC3A2, SLC7A11, TFRC

NOD-like receptor signaling pathway GBP3, TNFAIP3

Ribosome biogenesis in eukaryotes GNL2, UTP18

Glucagon signaling pathway PHKB, PPARA

Insulin resistance GFPT1, PPARA

Alanine, aspartate and glutamate metabolism ASNS, GFPT1

Cell cycle MCM2, ORC1

Glutathione metabolism ODC1, RRM1




Table S10 (related to Figure 6F):

Construction of the consensus position weight matrix (PWM) of
E2F1 from the three known PWMs of E2F1 (MA.00024.1, -2, -3; JASPAR).

matrix position 1 2 3 4 5 6 7 8 9 10 11 12
T T T 6 G C G ¢C
O 0 0 0 0 0 o0 0
O 0 0 4 2 10 0 9
MA000241| o o o & 8 o 10 1
0 10 10 0 0 0 0 o0
G 6 G G C G GIC GC A GA GA
259 218 144 0 0 0O O 0 1059 508 305
317 0 274 0 1059 0 337 286 0 O 269
MA.00024.2 280 628 641 1059 O 1059 722 773 O 551 485
03 23 0 0 0 0 O O 0 0 0
T T T 66 G C G C C A A A
254 241 208 54 0 0 0 2 0 524 510 493
115 46 36 71 32 599 1 588 577 171 80 59
MAO00243| g9 100 145 888 950 0O 1009 17 46 20 58 112
565 638 627 1 0 2 0 0 50 119 182 219
T T T 6 G C G CG CG A A A
254 500 426 198 0 0 O 2 0 1583 1018 798
CONSENSUS | 115 363 36 349 34 1668 1 934 863 171 80 328
(Sum)| 89 380 773 1535 2017 O 2078 740 819 20 609 597
575 851 80 1 0 2 0 0 50 119 182 219
T T T G G C G CIG CIG A AG AG
246 239 204 95 836 539 411
CONSENS(?/S 11.1 17.3 16.8 498 90 42 169
86 181 37.1 737 47.3 322 307
55.7 40.6 40.8 290 63 96 113




Figures

Figure S1 (related to Figure 2)

s B c RT-112
ctrl SLC16A1 -AS1 ctrl SLC16A1-AS1
D T24 E umuc-3
ctrl ASO1 ASQ2 +empty  +SLC16A1-AS1
ctrl SLC16A1-AS1 KO
F T24 G umuc-3
MCTi MCTi
50 100 (M) 50 100 oy
H RT-112
ctrl E2F1 ctrl E2F1
DMSO MCTi (50 nM)

Figure S1. Representative images of migrated cells from Boyden chamber assays of indicated cell
lines and conditions.



Figure S2 (related to Figure 3A)

HUMAN>NR_103743.1 Homo sapiens SLC16A1 antisense RNA 1 (SLC16A1-AS1), transcript variant 1, long
non-coding RNA

GCGCCECTGCECCCCT GCT GAGCGECECEGAGCT ACCACGCCCT GCCAGACT CGCCCT TAGGT CCCTGT CTGACGAGCTCTAGG
CAATCTGCCCT CGT TCGCGACACAACCAT CGGT CTCACCCCTCAGT TTCTGCCAGAGAAAAAGGAAAAGT CACCGAGAGGECCT
GACCCTGACGGEGET GGGEGAGAT GCGECGT GCGGAGT AGCGGGAAGCGACT GAGGAGCGGEEGAAT GGGCAGCAT TTGAATGGATG
CGGGT GCCCCT GEGCACCCGEGAAGACCLT GEEEECCEECAECT GTAGAGCCGEECAT GECCTGCGATGTGT TTGGATTCCAATC
CGGGECCTGACACCAGT TCAGT GACCT CGGGAAGT TCCCCAACCCT CCGEECCTGI TTCCTCCCT CTGAAGT GGCGACAGT AGT
AGAACCGACCT CGTAGGCT CAT CGGGAGGT CCT GAT GGGAGAACCCAT GCAACT TGCCACCAT AGAGCCAGECCCGLGEECEET
TGGCGCCTGGTGEGT AT TAAAGACGAGT CGCGAAAGAAGAGCAGGT AAGAGGEGT GGEGAGACT GECCCAGT GEGT TGEGEGT GT
GCACCT CGGCCACGT GGAAAAGCGAGAAT GCAGAGGCCGGACGCT TATGGACGAT GCATAT GT GGGGCCCGATAGAATTGT GG
CAGGCGECGCT GEEGECT GATGCTCCTCACCCGGATTATCCTCTCTAAT CCTCAGCCCT GT GAAGT GGGCACTGCCCTGAACAT
TTTGTAAATAAGGGACCCGAGGCT CAGAGAGGT GAAGTAACT TTCCAGACAGCCCAGCT CGT CAGCGGCCAGCATTTGAAGTC
ACACTCCAGAGCCTGI TTTTAACATAATAGCCGCT GTGACCGCATAACCAACGT GTGT GT TGAAGT GATCAAATAACCATGGA
GIGTCTTTGATGI CCAGGACT TTTGAGAAATACCGAAAAAT AT GAGGCAAGGCCCCTGCCTTCAAAGAGCTTGCAAGITTTTG
GGGGAGACT TAGGCACAAAT TAACCAACATCTGT TGAGCACT TGCTGCT TGCCAGGACCCTGCCCTTCCCCTCGTGTCTTCCT
CCCTTCCAGGACTCACCCCCTCACT TACCCTCCCCCTCACTTACCCT CCCCCT CAAT TCTCACAGCAACCCT GGGAGGTAGEC
CTTATGGTTTCTGT TTTGCAAATGAAGAACCT GAGATTGAAGAAGAGT AGAGAT TGGAGGAT CAGATCCTGAGAGGT CCCATG
TGCTTTCCAATAACAGT TCAGTATATTAGAAGACAGT GTGGCATCCACGGCCAAGTACTACTAGT TGATAGACTGGATGCTCGC
TATGGTAATCTGCCTCAGGAAAAT GCCGGACT GT TGT TTGCAAGCT GGT TAAGT GAGCAAAT CTTGGGAAGAT TTCAAGCACA
CCAACATGCCACATGTATACATATGTAACAAACCTGCACATTGTGCACATGTACCCTAAAACTTAAAGT GTAACAATAATAAA
ATTTTTTTAAAAAAAAAAAAAAAAAAAA

GORILLA>1 dna:chromosome chromosome:gorGor3.1:1:115  899284:115901331:1

GCGCECTGECECCCCT GCT GAGCGECGCEGAGCT ACCACGCCCT GCCAGACT CGCACT TGGGT CCCTGT CTGACGAGCTCTAGG
CAATCTGCCCT CGT TCGGGACACAACCAT CGGT CTCACCCCTCAGT TTCTGCCAGAGAAAAAGGAAAAGT CACCGAGAGGECCT
GACCCT GACGGGT GGECGAGAT GCGCGT GCGGAGT AGCGEGAAGCGACT GAGGAGGGEGEEGACT GGGCACCAT TTGAATGGAT G
CAGGT GCCCCT GECACCCGEGAAGACCCT GEEEECCEECAECT GTAGAGCCGEECAT GGECTGCGATGTGT TTGGATTCCAATC
CGGGECCTGACACCAGT TCAGT GACCT CGEGECAGT TCCCCAACCCT GCGEECCTGI TTCCTCCGT CTGAAGT GGCGACAGT AAT
AGAACCGACCT CGTAGGCT CAT CGGGAGGT CCT GAT GGGAGAACCCAT GCAACT TGCCACCAT AGAGCCAGECCCGCGEECEET
TGGECCCCTGGT GEGTATTAAAGACGAGT CCGGGAAAGAAGAGCAGGT AAGAGEGT GEGGAGACT GBCCCAGT GGGT TGEEGT GT
GCACCT CGGCCACGT GGAAAAGCGAGAAT GCAGAGGECCGGACGCT TATGGACGAT GCATAT GT GGGGCCCGATAGAATTGT GG
CAGGCGGECGCT GEEGECT GATGCGCCT CACCCAGAT TATCCTCTGTAAT CCTCACAGCCCT GT GAAGT GGGCACTGCCATGAAC
ATTTTGTAAATAAGGCACCCGAGCCTCAGAGAGGT GAAGTAACT TTCCAGACGGT CCAGCT CGT CAGCGGCCAGCATTTGAAG
TCACACTCCAGAGCCTGITTTTATCATAATAACCGCT GTGACCGCATAACCAACGT GTGTGT GT TGAAGT GATCAAATAACCA
TGGAGTGITCTTTGATGT CCAGGACT TTTGAGAAATACCGAAAAAGT ATGAGGCAAGGCCCCTGCCT TCAAAGACCT TGCAAGT
TTTTGGEGEGAGACT TAGGCACAAATTAACCAACAT CTGT TGAGCACT TGCTGCT TGCCAGGACCCTGCCCTTCCCCTCGIGTC
TTCCTCCCT TCCAGGACTCACCCCCTCACTTACCCTCCTCCTCAATTCTCACAGCAACCCTGEGAGGTAGGECCTTATGGITTC
TGTTTTGCAAATGAAGAACCT GAGATTGAAGAAGAGT AGAGAT TGGAGGAT CAGGT CCTGAGAGGT CCCATGT GCTTTCCAAT
AACAGTTCAGTATATTAGAAGACAGTATGECATCCACGECCAAGT ACTACTAGT GAGTAATACAGTAATTGCTTTTTACATTT
GATAAACACGCGAGAAAGCGAAGGCATTTCGT GT CATTGGGECAGCTAGGACT TATAAAAGCAGT GCTAGGGT GGCAGCAGCAT
TCAGGTAGATGGTAAGGAGAAT TAAGT TAGAGAGACAGGATCCTCAGT CTGCTTCCGAAGTAAATATATAAGCGCCTGT TCTA
TGGATTGTAGT GAGAAGT GGT TAAAT AAGAT GAAT CCCAGGAAACCT CAAAAGAAGGCT TATAGAGCCCCATAGGGT GGTAGA
GICACACTATAGACCT GAGAGCCAGATCTGI TGAGT TCCAAATTTGATTCTTGCACT TACCAGCT CTGT GT CCTCAGGCAAGT
CATTTTACCTTTCCAAGCCTCACTCCCAACT CTGTAAAACAAGGATAATACCTACCTCAGCGT TATTATGATAATAAAACTAG
TATTTATTTCAGGCCGGCATGGT GGCTCAAGCCT GTAATCCCAGCACT TTGCGAGGECCGAGGT GEECGGAT CACT TGAGGCCA
GTATTTTGAGACTAGCCT GGCCAACAT GGT GAAACCCT GCCAATACT AAAAATACAAAAATTAGCCATGT GTAGT GCATAGTA
CCAGCTACTCAGGAAGT TGAGACAGGAGAATTGT TTGAACCCGT GAGGCAGAGAT TGCAGT GAGCCAATATCTCATCATTGCA
CTCCAGCCT GGGCAACAGAGT GCGATTCCATCTCAAAAAAAAAAAAAAAAAAAAAA

ORANGUTAN>1 dna:chromosome chromosome:PPYG2:1:11528619 9:115288261:-1

GCGCCCT GCECGEEGT GCT GAGCCGCGCGEGAGCT ACCGCGECCT G CAGACT CTCCCCT GGGT CCTGT CTGACGAGCTCTAGGCA
ATCTGCCCTTCGI TTCGGGACACAAATGT CGATCTCACCCCT CAGT TTCTGCCAT AGAAANNNNNNNNNNNNNNNNNNNNNNN
INININININININININININININININININININININININININININININININININININININININNINININININININININININININININININININININININININININNININININININNNININNNNNN
ININININININININININININININININININININININININININININININININININININININININININININININININININININININININININININININININNININNNNNNNNNNNNNNCAT



GCGCTGEGATTGT TGGATTCAAT CTGGGECT GACACCAGT TCAGT GACCT CGGAAGT TCCCCAACCTCCGECECTGI TTCCTCCC
TCTGAAGT GGCGACAGTAATAGACCGACCT CGTAGGCT CATCGGGAGGT CTGAT GGGAGAACCCATGCAACT TGCCACCACAG
AGCCAGGCCCGCAEECEET TAECGCCTGGT GEGTAT TAAAGACGAGT CGGGAAAGAAGAGCAGGT AAGAGGGT GGGGAGACT GG
CCCAGT GGGT TGGEGEGT GT GCACT CGECCACGT GGAAAAGCGAGAAT GCAGGEGEECCAGACGCT TATGGACGATGCATATGT GGG
GCCGGTTAGAAT TGT GECAGGAGGCGCT GEEECTGATGCGCCT CACCCGGATTATCCTCTGTAAT CCTCACAGCCCTGTGAAG
TGGGECACTGCCATGAACGT TTTGTAAATAAGGGACCCGAGCCT CAGAGAGGT GAAGTAACT TTCCAGACGGECCCAGCTCGI CA
GCGGECCAGCATTTGAAATCACACTCCAGAGCCTGT TTTTAACATAATAGCCCGCT GTGACCGCATAACCAACGTATGIGTGI TG
AAGTGATCAAATAACCATGCAGTGTCTTTGATGT CCAGGACT TTTGAGAAATACCTAAGAAGT AT GAGGCAAGGCCCCTGCCT
TCAAAGAGCTTGCAAGT TTTTGGEEGAGACT TAGGCACAAAT TAACCAACATCTGT TGAGCACT TGCTGCT TGCCAGGACCCT
GCCCTTCCCCTCGTGTCTTCCTCCATTCCAGGACT CACCCCCTCACT TACCCT CCCCCTCAATTCTCACAGCAACCCTGGEGAG
GITAGCCCTTATGGTTTCTGI TTTGCAAATGAAGAACCT GAGAT TGAAGAAGAGT AGAGAT TGGAGGAT CAGGT CCTGAGAGGT
CCCATGTGCTTTCCAATAACAGT TCAGTATATTAGAAGACAGTATTGCATCCACGECCAAGT ACTACTAGT GAGTAATACAGT
AATTCCTTTTGACATTTGATAAACACGGAGAAAGGEGAAGCCATTTCGGGT TAT TGGGECAGCTAGGACT TATAAGAGCAGTGC
TAGGGT GGCAGCAGCATTCGGGTAGATGGTAAGGAGAAT TAAGT TAGAGAGACACGATCCTGAGT CTGGT TCAGAAGTAAATT
TATAAGGGCCTGT TCTATGGAATGTAGT GAGAAGT GGT TAAATAAGAT GAAT CCCAGGAAACCT CAAAAGAAGGCT TATAGAG
CCCCATAGGGT GGTAGATTCACACTATAGACCT GAGAGCCAGATCTGT TGAGT TCCAAATTTGATTCTTGCACTTACCTGCTC
TGTGTCCTCAGGCAAGTCATTTTACCTTTCCAAGCCT CACTCCCAACTCTGTAAAACAAGGATAATACCTACCT CAGGGTTAT
TATGATAATAACACTAGTATTTATTTCAGGCCGGEGEGET GGTGECT CAAGCCT GTAATCCCAGCACT TTGCGAGGCCGAGGT GGG
CGGATCACT TGAGGCCAGGAT TTTGAGACCAGCCT GACCAACAT GGT GAAACCCTACCAATACTAAAAATACAAAAGT TAGCC
GIGCGTAGT GCATAGT ACCAGCTACT CAGGAAGT TGAGACAGGAGAATTGT TTGAACCCAT GATGCAGGGATTGCAGT GAGCC
AAGATCTCATCATCGCACT CCAGCCT GGGCAACAGAGT GAGATTCCACCT CAAAAAAAAAAGAAAAGAAAA

MACAQUE>chromosome:Mmul_8.0.1:1:113937657:113939708: 1

GCGCCCT GCGECCCCT GCCAGAGCGACGCGGAGCTACCGCACCCT TCCAGACT CGCCCGT TGGTCCTTGT CTGACGAGCTCTAAG
CAACCTGCCCTCCT TCGGAACACAAAT GT CGGT CTCACCCCT CAGT TTCTGCCAGAGAAATAGGAAAAGT CACCTAGAGECCT
GACCCT GACGGEGET GEEEEGAGACGAGCGCGCEGAGT AGCGEGAAGCGT CT GAGGAGCGEGEGACT GGGCAGCGT TTGAATGGAT
GCGEGT GCCCCT GECACCCGEGAAGACGCCEEEEECCEECELT GT GGAGCCEEECACGEGECT GCGATGT GT TTGGAT TCCAAT
CCGGGECCTGACACCAGT TGAGT GACCT CGGAAAGT TCCCCAACCCT CCGGECCTGT TTCCTCCCTCTGAAGT GGCGACAGT AA
TAGAACT GACCCCGT AGGCT CAT CGGGAGGCCCT GAAGGGGEGAACCCAT GCAACT TGCCACCGCAGAGCCAGGECCCGLEECEG
TTGECGECCTGGTGGGTATTAAAGACGAGT CGGGAAAGAAGAGCAGGT AAGAGGEECGEEEGAGACT GECCGGT GEGT TEEEGT GTF
GCACCTCGGCCACGT GGAGAAGCGAGAAT GCAGGGEECCGEGACGCCTAT GGACGAT GCGT GT GT GGGECGEGATAGAATCGT GG
CAGGCGECCCT GEEECTGAT GCGCCT CACCCGGAT TAGCCT CTGT AATCCTCACAGCCCT GT GAAGCGGEECGECTGCCGTGAAC
ATTTTGTAAAAAGGGACCCGAGGECT CAGAGAGGT GAAGT AACT TTCCAGACGGECCCAGCT TGTCAGCGGCCAGCATTTGAAGT
CACACCCCAGAGTCTGITTTTATCGTAATAGCCCCTTTGACCGGATAACCAACGT GTGT GTGT TGAAGT GATTAGATGACCAT
GGAGTGTCTCTGATGT CCAGGACT TTTGAGAAATACT GAAAAAGT AT GAGGCAAGGCCCCTGCCTTCAAAGAGCTTGCAAGT T
TTTGGEGGAGACT GTCAGGCACAAATTAACCAACATCTGT TGAGCACT TACT GCTTGCCAGAACCCTGCCCTTCCCTCGTIGIC
TTCCTCCCTTCCAGGACTCACCCCCTCACTTACCCTCCCCCTCAATTCTCATAGCAACCCGCEGAGGTAGECCTTATGGITTC
TGTTTTGCAAATGAAGAGCT TGAGAT TGAAGAAGAGT ACAGAT TGGAGGAT CAGGT CCTGAGAGGT CCTATGTGCTTTCCGAT
AACAGT TCAGT GTGT TAGAAGACAGT ATGGCAT CCACGGCCGAGTACTACTAGTAATACAGTAATTGCTTTTTACATTTACAT
AAACACGGAGAAAGGAAAGGCAT TTCGGGT CAT TGEGECAGCCAGGACT TACAAGAGCAGT GCTAGGGT GGCAGCAGCATTCA
GGTAGATGGTAAGCAGAATTAAGT TAGAGAGAGAGGATCCTGAGT CTGATTTAGATGTACAT TTATAAGGCCCTGI TCTATGG
AATGTAGT GAGAAGT GGTTAAATAAGAT GAAT CCCAGGAAACCT CAAAAGT AGCCTTATAGAGCCCCATAAGGT GGTAGATTG
ACAATACAGACCT GAGAGCCAGATCTGTTGGGT TCCAGATTTGATTCTTGCACT TACCAGCTCTATGT CCTCAGGCAAGT CAT
TTTACCTTTCCAAGCCTGACTCCCAACT CTGTAAAACAAGGATAATACCTACCT CAGCGT TATTATGATAATAAAACTAGTAT
TTATTGCAGGECCGGECGT GGT GECTCAAGCCT GTAATCCCAGCACT TTGGEGAGGECT GAGGT GGGCGGATCAATTGAGGCCAGGA
TTTTGAGAGCAGCCT GGCCAACAT GGT GAAACCCT GCCAATACT AAAAATACAAAAAT TAGCCAT GCGT AGT GGCACACGCCT
GTAGTACCAGCTACT CAGGAAGT TGAGACAGGAGAATTGT TTGAACCCGT GAGCCAGAGAT TGCAGT GAGCCAAGATCTCACC
ATTGTACT CCAGCCT GGGCAACAGAGT GAGATTCCATCTCAAAAAAAAAAAAAAAAAAAA

MARMOSET>chromosome:C_jacchus3.2.1:7:148928200:148930 498:1

TCGCGGAAAGCCT GGT CGEEGECT TCCCATAGCCGCGCGT TCTGACTCATTCT CCCCTGCGT GT CTCCCGGEGAT CGT CACGECC
ACCTGCACGCGT TCGEGACAAACGT CGGT CTCACCCCT CAGT TTCT GGCAGAGAAAAAGGAAGAGCCACCGAGAGECCTGCCC
CTGAGGGEGT GCEGGEGACGAT GCECGCGCGEGAGT AGCGEGAAGCGACT GGAGAGGEGEGACT AGGGCAGCAT TTGAAT GGACGCGG
GTI'GCCACT GGGACCCCAGAAGACGECT GEEEECCEECELT GTGGAGCCGEECT TGGACT GGGATGT GT TTGGATTCCATTCCG
GGCCTGACACCAGT TCAGT GACCT CGGGAAGT TCCCCAT CCCTCCGGGACT GT TTCCTACCCCT GAAGT GGCGACAGTAACAG



AACCGACCT CGTAGCCT CATCGGGACGT CCT GAT GGGAGACCCCAT GCAACT TGCT CACCACAGAGCCAGGECCCGCEECEET T
GGCGECCGEEGET GEGTAT TAAAGACGAGT CAEEECCEEECECEET GGCTAACGCAT GTAATCCCAGCACT TTGT GAGGCCAAGGC
GGGCATATCATCAGAGGT CGGGAGT TCGAGACCAGCT TGACCACCAT GGAGAAACCGT GTCTCTACTAAAAATACAAAATTAG
CTGGCECGT GGTGECTCATGCCTGTAGT CCCAGCT ACT CGGAAGGCT GGAGCAGGAGAAT CGCT TGAACCCGGGAAGCGGAGGT
TGTGGTGAGCCGAGAT CGT GCCAT TGCACT CCAGCCT GCGGAAACAGAGT GAGAGACT CTGT CTCAAAATAAATAAATAATGAG
TAAGTAAATACGAAT CAGGAAAGAAGGGECAGGT AAGACGGT GECGAGACT GECCCGGT GEGGAGEEGT GTGCACGT CGGCCAC
GT GGAGAAGCGAGAAT GCAGGGEGECCGGAGGCT TATGGGECGATGCCTGT GTGGATAGAAT TGT AGCAGGCGGCGCTGEGGATGC
GI'CTCACCCGGATTATCCTCTGTAATCCTCGCAGCCCTGT GAAGT AAGCACT GCCGT GAGCATTTTGTAAATAAGGGACCCGA
GGCCCAGAGAGGT GGAGT AACT TTCCAGACGECCCAGCCAGT TAGCGGCCAGCAT TTGAAGCCACCAGAGCCTGITTTTATCG
TAAGAGCCGCCGT GACTGGATAACCAACGT GTGTGT GT TGAAGT GATCAAATAACCATGGAGTGTCTCTGATGI TCAGGACT T
TTGAGAAATACCGAAAAAGT AT GAGGCAAGGCCCCT GCCTGCAAAGAGCT TGCCCGT TTTGGGEGET GGGGEEEGAGACTGAGT CA
GGCACAAATTAAGGAACATCTGT TGAGCACT TGCTGCT TGT CAGGACCCTGCCCT TCCCCTCAGTCTTCCTCCTTTACCCTCC
CCCTCAATTCTCATAAAAACCCT GGGAGGT AGGCCTTAGT TTGCAAAT GAAGAACCCGAGAT TGAAGAAGAGTAGAGATTGGA
GGATCAGGT CCTGAGAGGT CCCAGGT GCTTTCCAATAACAGT TCAGTATGT TAGAAGACAGTATGGCATTCATGGCCAAGTAC
TACTTGTGAGTAATACAGTAATTGCTTTTTACATTTGATAAACACAGAGAAAAGAAGT CACT GGGGCAGCCAGGACTTCTAAG
AGCAGT GCCAGGGT GGCAGCAGCAGT CAGGT AGAT GGTAAGGAGAATTAAGT TAGAGAGACT GGAGAGT CTGGT TGAGATGT A
AACTTACAAGGGCCTGI TCTATGGTATGTAGT GAGAAGT GGT TAAAT AAGGAGCCGCAAAAGAAGACT TACAGAGCCCCATAG
TGTGGTGATTCACACTATAGACCT GGGAGCCGGATCTGT TCAGT TCCAAATTTGATTCTTGCACT TACCGGCTCTATGCCCTC
AGGCAAGT CATTTTACGGT TCCAAGCCT CTCCACT CTGTAAAACAAGGGTAATATCTACCTCAGGGT TATTATGATAATAAAA
TTAGCATTTATTTCAGCCCAGCACAGT GGCTCAAGCCTCTAATTTCGGCACT TTGGEGAGGECT GAGGCAGGT GAATCACTTGAG
GCCAGGAGT TGGAGACCAGCCCGCGACATGGT AAAGCCCTGCCAATACTATAAATAT AAGAAT TAGCAAGGCATAATGGCACAC
GITTGTAGCCCTAGCCACT CGGGAGGCT GAGACAGGT GAAT TGCCT GAACGT GT GAGGCAGAGGT TGCAGT GAGT TGAGATCT
CACCACTGCATTCCAGCCT GGGCAACAGAGCAAGACT CCATCTCAGAAAAAAAAAAAA

MOUSE>3 dna:chromosome chromosome:GRCm38:3:104637458: 104638493:-1

GCECECCGECAECCCCCCT TCCCECCACGT GACCCGECGCCCCEECCCCGAGACCCCGECACATCCTTATCAGCGCTCTGAGEEG
GTAGCTTCTTTTGGECGCGT GCCGEEGACGCCAT CGT GEECCT CACCCCT CAGGCT CTGGAGGAGAAAAGGGGAAAAAAAAACT
GCCCTGAGGECGGACCCT GAGGT GCAGAGGEGECGAAGGCGAT GGACCGT CGGAGT CCGGGGACTGAACACGCATTTTGAATGGAC
GGACACTGGTAGACT CCGAT GT GEECCT GGAACCCGGEGECT CGEEGACCCT GGGAAGT TGCTGGAACCCTCCGEECCTGI TTCC
TTGCGCTACATCAGCCACTATGCGAGCCGT TAGGAAGT TTAATGT GCGAT TTTACGCAAGTATCTCGT CACAGAGCCTGACCT G
TGGCATTTGATGAACGCT TAGI TTAAGGACAAGCCGGT CAGGAGAAACT GECCCCGEEEECAGAGAGT GTGTACGT TGGAAACG
CTGATATGAGCATGCTCTTAGGCCAGAAGT TTATGAACACT GGAT TTGGGEGGACGEGT CCEGAT TATGGCTAGT GGGATTAGG
ACAGT TGCATGCTAAGTAAGCACTGTACCAGAATTATCTTGTATGATCT TCACAACCGTATTAGGT GCCAAGAAGATCTTGTA
ACTAAGGAACCCCGGECECTTCACGAGGT TAACT GGCAGAAGT CACCAGGCTAGGAAGT CGCCAACATTTAAAGT CAAAGCCACA
GAGCCTGGT GTCACAAGAGCCATTTTCGGT TCT TCACCAAGCCCAGAT TCCAAAGT GTCTTGAAGT GGTAAACTAGTGAGTAC
TCTTGATGCCCAGGACCCTTGATATTTTTATTATTACGAGATGGGTATTTGGT TGGTTGITTTTGATTTCTTGITTTTTTTTT
TTTTTTTTTTTTTTTTTTTTGAGATAGCCTCGT GT GTGTGTATAGCT CCACCTGGCCTGGAACTCATCATGTAGATCAGGECTG
GCTTCGAACTAAGAGAGCAAACAT GAAAAAAAAAAAAAAA

RAT>2 dna:chromosome chromosome:Rnor_6.0:2:20710735  7:207108366:-1

GCGCGCCAGCGECCCCCCCT TCCCGCCACGT GACT AGGCGCT GCGECCCCGAGACCCCGCAT CGCCCCEEECAECT TATCCGCGC
GCTCTGGEGCTAGCTGCTTTTGECGCGT GCCCEGGACGCCAT CGCGGEECCT CACCCCT CAGGCT CTGGAGGAGAAAAGAGAAAA
ACTGCCCCGAGACCGACCCT GAGGT GCAGAGGEGECGAT GGCGAT GGACGGEGECAGAGT CGAGGGACT GGACAGCAT TTGAATGGA
CGCTGGTAGACT CCAACAT GGGECCT GGAACCCAGGCT CGEEGACCT GGGGAAGT TGCTGGAACCCT CCGEECCTGI TTCCTCG
CGCTACATCAGCCACT GT GGAGGCGT TAGGAAGT TTAATGTGCAATTTTACGCAAGTATCTCGT CACAGAGCCTGACCTGT GG
CATTTGATGAACGCTAAGT TTAAGGACAAGCCGGT CAGGAGAAACT GECCCCGEEECEGAGEGET GTGTACGCT GGAAACGCAG
TTCTGAGCATGCTCTCAGGCCAGAAGT TTATGAACACTGGAT TTTGGGAACCGGT TGCAATTTTATAGCTAGT GGGATTAGGA
CAGTTTCATGCCAAGCACTGCACCAGAATTATCTTGT GTGATCTTCACAACCAAATGAGATAGGT GCTAAGAAGATTTTATAA
ATAAGGAACCCCGGECECT TCACGAAGT TAACT GCCAGAAGT CACCAGGCTAGGAAGT GGCCAACATTTAGT CAAAGCTACTGAG
CCTGATGTCATAAGAGCCATTTTCGGT TCTTCAACAAGCCCAGATACCAAAGT CTCTTGAAGT GGTAAACTAGT GAATATTAA
TGACTAGGACCCTTAATATTTTTATAGTATTATGATATGGGTATTTGCTTGECTGGTTTTGATTTCTTATTTTGITTTTTGAG
ATAGCCTCGTGTGTATATAGCT CCACCTGECTTGGAACT CACTACGTAGAT CAAGCTGGCTTCGAACTAAGAGATCAATCTGA
AAAAAAAAAAAAAA



DOG>17 dna:chromosome chromosome:CanFam3.1:17:62639 193:62641707:-1

CCCTGCGECGACCCECECT GEECECCCCEECT CCGCAECGCCT CTGCCGAGCCAGCCCCT CGGEGT CCCCGEGT CCCAGGAGT TCGC
GGTGACCT GCACGLGT GCEEEECCCCEECCCCEECCCCEECCCCEECCCCCECCCT CAGCCCCGEEECEGAGCAAAGCGAAAAG
CCGCCGAGGACGCGAGEEECGCACCCCCEEEECCGACT CAGGT GT GEEEEECGACGCEECECECCEAGGAGCGEEGAAGCECCTG
CAGAGGAGGGACGEEECCEEECET GCGT CAECT CGEEECACCT CAEECCCEEGAAGCEECCECEEEECEEECEGET GAGGGECEA
GGEECCAGEECECEEECECEEECECEEECECEEECT GTGECCT CCGCCGAGT TCCEEGAACT CGGGGAAGT CGCTCGAACCCTC
AGGGCCTGI TTCCTGI TCTTGAAAACGGECAACAGCAGT AGGACAGACCT TACGGECGCTTTTGGTGGT TTCGATAAGAGAACT
GATTGAACTTCCT CCACGCAGAGCCT GCCAGCCT CCCGEEECAECT GGACCAAT GCTGEECGCT CGT TACGCGCAGAAGT CGGG
GAAGAAGAGCAGGT CAGCGCGEEEECGECCT GAGGCGEGET CCCTGAGGAGAAGGECECT GT GAGT GT CGGAAACACCGAGACGCGAG
AACGCCGGAGGECCAACGCT TTTAGGGACACT GAGCGT TCGGGACAGGATATAAT TAGAGCCGGCAGI TTTGAGGGACAGT TCGCC
GGAATTATCCTCCTAACCGT ATGAGGTAGCCGACTATTATTAACAT TTCACAAAT AAGGGGECECT TGAGGCTCAGAGAGGT TAA
GT'GACTTCCCAGAGGCCACAGAGT AATTGGECCAACACCCAAAGT CAGACTCCAGAGCCTGGT TTTGT TCTCAGAGCCATTGTA
AGTTCTTGAGCAAGI TAGAGCACT GGAGGT GT TATCAGCTCAAGT GATCCGCTTCAGTAAACACGAGGTGECTCTTATGT TGG
CTTTTGGGAAATAACCAAAAACGT ATGAAGGCCTCCCTGCCTTCCAAGAGT CTGCAGGT TCTTTGGEGGAGAT TGAGT CAGGGA
GAAAACAACCGACACCGGATGACCACTTGCTAT TTGCCCCCCAAACCAGCCCCT TCTACCCT GAAT TGCCACAGCCCTGGGEEA
GICGGCCTTAAGGT TTTGT CTTGCAAATGAAGAACT GAGAT TGAGGAGT GAGGAT TGAGGGEGT CAGGT CCCGAGATGTAAATC
TGCTTTACCCTTCACCCATTCTGICTCTGICTCTGITTCTTTTTCTTTCTTTTCTTTTTTTITTITTITTTTTITTAAGATTTTATT
TGTTTATTCACGAGAGACACAGCCAGAGGGAGAAGCAGGECT CCAGGCT GGGAGCCCAAT CTGEGACTCGATCCTGAGACT TCA
GAATCACGCCCT GAGCAGAAGGCAGGEECT CAACCGCT GAGCCCCCCAGGT GTCCCTCTGCCTCTGT TTCACACAAAGAAGGT
TTTCGGTGATAGT TCAGTGCCTCAGAAGACCCTAT GGAATCTGT GGCCATGCAGT GCATGT GAGCGGTAACTGI TTTGCACCT
TGGATAAAT GCAGAGGAGGAAGT CATTTCAGGAT TTAGAACAGCAGT GCTTCAGGAAT GATGGGGT GGTAGCAGCATTGATGG
TGGATGGT AAGAGAACT GAGT TAGGGAGACAAAAT GCGACT GGT TCAGACGT GAACT TTATCAGAGCCAGAACTATAGAATGT
AGCGCCGAAGT GGTAGAGT AAGT TGAT TCCCAGGAAACCT GAATAGGAACGGAGT GGGGTAGCT TTATAATATCAACCCAGAAA
CCAGATCTGAGITCCAATTTTGATACT TGECATCTACAAGCTCTGTATTGT TAGACAAATTATTTTGCTCTCCAAGCCTCATT
CTCTGCTCTGTGAAACAAGGACAATACCTACCTCATAGGGT TTTTATAATAATAAAAATAGTATTTTACTTAAGT CTGGCATA
CAGTAAGCACTAAATAATTGTATAACTATGGAAAACCAT GAAACT GGATCCTAGAGGT TAATCCTAAAAGCACTTCATTTGAA
TAGATTCCT TCCATGGCCCTAAAGGGEEGECCCTAACAAT GGGT TCACAGGATCATATTGGTCTTCTGTGGTAATTCTGTATTCC
TTTTCTTGAAAATGTCCACCAAAATTGTATACACCT CAGGCTGCACAAAATCTGGATCTCCTCTTAGTAGGAACTGTAGTGI T
GTAGAAAGAGTATAGATGT TGGAATGAGAAGGT TTGT TCCCATATCTTATTATTTGTGT TACTTTGGACAATTAATTCATTGA
ACTCTTCTGGGECCAGGTAAAAT CAAGGTAATATATGCCAGCCT GAGCTGT TATGATAATCAAATAAGAGT GT TTGCAGAAGEG
GITGGTAAAACT TGGAAAGCACT CGACAAGT GTTTGTGAGT GCTTACAATTACAATACAGT TAATATTGTAATGTGIT TTATAA
AGTCCTTAAGAGGAAAAGGT CAGAA

COW=>3 dna:chromosome chromosome:UMD3.1:3:30531596:3 0533610:-1

GCGCECAEECECCCCCCCTAT GCCECAGGEGACCT TGTAGCCGCGCT CCTCTGCGGAGT CTCCCCT TCGECCCGCCGT CGGAGGA
CCTCGGGEGTAATCTACT CGCAT CTGGGACACCAGCGT CGATCTCACCCTTAGT CTAACT GCCAAGGAT GGAT TGEGCGTGCAG
CCTGGGGECCT GACT CAGGT GT GEGEEECEAT GGT GCGCGGAGAAGCT GGGAACT GACT GGAAGT GAGGGAT TGEGECGEEGT TT
GAATGGACGCGGGT GCAT CTCGGACCGGEEGAAGAGGECCGAAAGCCGECAGT TTAGAGCGCGEECTGCGECCTCECTTCTTGAG
ATCAGT GACCT CGGCGAAGT CACTCAAAT CCTCAGGGCCTGCTTCCTGCTCTCTGAAAT GAAAACAGT AATACAGECGACCTC
ATAAGGGCTTTTGGTGATTTTGATGAGAGAATTTATGGAACT TTTTTACAT TTGATGAAT GGTGAGTATGAACACAGAAGACG
GGAGAAAAGAGCT GGT CTGACGGT GGT GACACT GGCCCCACGAGAGGATCTGT GT GT CGGAAATAT GAAGAAATGAGACT GCA
GAGAGGCCAAATTTTTATGGACCCT GAGGGT TTGGAACAAAATATAATTATAATTAAAGGT TCTGAAGGGCCGATTATATACT
TAGCAGI TCACCTGAACTATCCTCAGGACCCTATGATGT TGAAGT GATCAAACT GAATAAACAT GGAGT GCCTCTGATGT CCG
AGACTTTTGAGAAGT ACCGAAAAT GTATGGATCAAGGCGCCTAACAAAGAT TTTGGEGEEEGAGGT CGAGT CAGATGGAGATAAA
CCAACGT TGACCAGCACAGGAAGCCTGCGT TCCTCTCCTCCCCTCACCCCTCCTTACTTAATTCTCTTTACAATCCCGAGT GG
TTCAGCCTTTTGI TTTGCAAATGAAGAAT CTAGAT TGTAAT GGAAT GGGCCCT GAGGGATACGATTCTGAAAGT TTCCAAATA
CTTTCTCCCTCTCACCCACTCCGCCTCTGI TTCAGECTAGAAAAAGT TTTCAGTAACAGT TAAACATGT TAGAAAACAGCATG
GAATCTACAGCCAAGT GCTACTTATGAGCAATAATTGCTTTTTACCT TTGATAAATACAGAGAAGGAAGCCTGT TCAGGTCCT
TCAGT TGGT CAGGACT TCAGCAGCACT TCAGGACT GT GACGGEGT ATAAGCAGCAT TCAGGGT AGATGGAAGAGAGT TAGGAAG
ACAAACTAGGACT GGTTCAGATATGAACT GT CAGGACCT GAACGGT GGAAT GTAGGAGGAGCATAGT ATGGTAGATTCACAAT
ATGGACCCAGGATCAGATCTGAATTCGAGCT TGAATACT TGGCACT TACCACGTCTTTGT CCTTAGGTAAATCACCCCCGCTC
CCACGCCCCCCCCGECTGCTCTGAGCCTCATTCATTCTCTCCTTTGTAAAACAAGGACAGTACCTTCCTCATAAGGT TGT TATA
ATAATAAAATTAATATTTACTTTAGI GTCTGGCATATAGTAAGAACTAAATAAATGTATAACTAGGGGAAACTGTGAAATTGA
ATGCTAAAGATTAACCCTAAAGT TCCCTCACTTGGT CCTAACAGT GTAGTCACAGGATCATACTTAGTGATGTATTGTACTTT
TGTATTCCTTTTCTTGAAGATGT CCACCAAAAATATATATACCACAAGCCCCATAAAATCTGGATCTGCCCCTAGTAGECTTT
CTAATGTGAAAAGAATACAGGCT TTGGAATCAAAAGACT TGT TCCCAAAACT TATCCCTGI TACTTTGGCCAATTAATTCACT
GACCTATTCTGGGCCTGITTTTTTTAACCAGGTAATTTGAAGATAGT ATCCATCAATCTGAATTGT TGTGACAGT CAGGTAAG




ATAGTATTTGCAAAAGT GATTGGT GGAACT TGATAAGT GCCCTATAAATGT TTATGAATTAATATTATAATTTTTCCACAAAG
TTTATAAAAGGCAAAGATAAAAA

OPOSSUM>chromosome:BROADO5:2:483438127:483440716:1

AGCCTCAGGCACT TACTAGCT GCATGACCCT GGGCAAGT CACTTAACCTCGT TTGCCTCAGI TTCCTCCTCTGTAAAATGAGC
TAGAGAAGT AAAT GGCAAACCACT CTAATCTCTGCCTAGAAAACCCCAAAT GGAGT CACAAGT TGAACATGAACT CAACAATG
AGAATGGTAAAAGGT TTCCAGT GCAAACT GCAAAAAT GCAACAGCTTTGAAGACACT TATTGT TCCCATTAATCGGGACCT GG
CTCCAATTCTTTGTAGAGCCTGTAAATTCCATTAGAT CACCACCGT TCTGTACAGT CTAGGCAGTAGCCATTAGGATCAATTT
AAAATTCGT TCCCAGCAT GGCCCAGGAAGCT GTGT TCCCTTGAAAGCAAT GATGCATGCAAAGCT CGGGTGCTCCGAGT TCAA
ATCTAGCCTTTGGCCGT TCGT TACCCGAGT GATCT TGGEGCT CGAGCTACGGGECCT CAGT TTCCTCCAGAGT AAAAAAGGGAGG
AGCCTGACCACCATGCCTCCCCAGT CTCT TCCCGCGCT CTCGAAGT GGAGT GACAAAAAGGCCT TTCTGGCAGT CCCAGGCAG
AAGGT TAGGCTCATCCATCATCCCGCCT CGECCCCACGCT AAGCCCCACT GCTAACGT CGGGECAGGGAAT GCCTGGAAGCCG
GACGGGGECGCCACGT GGAGGAGGECCT CTCCAAT CGCGECCAGAAGAAACT AGGAGGGECTAGTACCATTCCGCGT GCCAGT GT G
GGAGCACT GEEEECCTTTCCCT GEGT CCCCACCACT CCACAGGT GCCCGCCCGEECCAECCT CCCT TTGT GCGAGGECGEGAAG
GCGCCACCCCT TAGACCACCCCCCCT CCCTCACCGEECCGAT TAECGT CTCECCECCCTTCCTTTTACCTCCCTCCTTCCCTC
GI'TCCTCGCCCAGGECCCCCCCTAGCT CGEGAT GCGEECACCGAGGAAACGCGCGCGCGCGECCGACCGAACAAATGACCGCTTA
CGAGGCAGCCGCTACCCAACTAACCGT TAT GT GCGCGACCCGEGAGAGAGAGCGT GGGECGT GAGGEEGAGAGCT CGCGATCCCCT
GGGCTCCGECTCGAEGT CACGT CACT CCGCCGCT CGCTCACT CCCT CCCT CGECAGGAT TAGCGGECAGCGECCCCGAGCCCELG
GI'GCTCTCTCCCGT CGGAAGCGCCCGCT CAGCT CTGACCACCGCT GCCTCCTGCCACT GECT TATAAT GCACCCGGEGECGEEA
GCATGCGCACAGGGEGEECCGAGCAT GGT CCECCCCECCCT CTCCCCGCACCCCT CCCAAGACT CACGT CTGCACACAGACACAC
GAACATGCGGECTCCCCACGACCCGACCACGT GATCCCTACT GGGAAGAGCT GCTCAT CAGGGCAACCCCACACGGEGT GTCGRA
CCTCCTCCACGGAGGACACCCAT GAGATGGT TACCCGCCCCT GEEGT GGGAGGT GTGCTTAACCTCCCAGTGCCTCCTGTTTC
CCACTCCAAGCTTGAAGT CACTTAATGT CTACACT TGCCAGAGCAGGAAATTTCCCCCACT CCGCTGCTCATGACATGGAAAG
TTTACACAGATGGATGCTCAGGAAT CGT CGAAGAGACACCCT GCGT GGAACACAGGEGEGT TTGGAAGGAT TCTAGGGAAGCECAG
TGCACAGCCGT GGAGT GCT TAAGCTAAACGCT AGGGAAGGCAAAGGAGCTCCCTTTTTAAGCAGGAAACTATGTAAATAGGTA
CTTGCAAGACAGACACAGAGCAGCGT TGGT TGEGT CGT TGCAGT CGEGT CTGAT TCCTCAAGACGCCATCTGGI TTTCTTGEC
AGAGATACT GGAGT GGT CTGCCCCATCCCAGCTCATTTTACAGAT GAGGAAACT GAGGCAAACAGGECTTAAATAACT TGTCCA
GI'GTCACACACCTAGTATTTTCCATTTCCTTCTCCAACCTATTTTACAGAT GAGGAAACTAAAGCAAACAGGATCAAATGACA
TGCCCAGGGT CACACAGTAAGCATCTGAGATCAGATTTGAATGCAGGT TTTCCTGAT TCCAGGT TGAGCACTGGTATCTACTG
TGCCACCTAGCT GCCCCAGATAGAGT AATCTCATGGGAGAAAACCT GATATAGAAT TTGGEGCECT TGGACT GAGT CCAGAAGCA
TGCCAGGAAAAAGGCCGGAGGT GAGT ATTCCAT CCAT TAAAAGAGGAAGGAGGACACCCAGT GCAAAAT TATGGAAACAGGAG
ATGGAATAACCT CCGTAAAGAGCAGCAGGAATGATTGTATCT CTGGATCACAGT GT CT GAAAGGGAGAAGGCGAGAAAAGACA
AGGATTCAAGT TACAAAGAACTTCCTTACAT TGCCAAATACAGCATTTTATATAGT TGATCCTGGAAAACATTTAAAAATAAA
TATATATGTATATATTTAATCCTGGAGCTAATGGAGT TATTGAAAGGGAT GT GGAGGT GACACATGCCCAGATCTACACTTGA
GGAAAGTGACT TTGGCACCTAAATTTGGGGAGT GATTTGAGGTAAT CCGCAGGCCAATTAGAAGGCTATTTCATTTGT CCAAA
AGGCCTATCATGAGGAA

Figure S2. Sequences of SLC16A1-AS1 homologues in representative eutheria and metatheria
species.



Figure S3 (related to Figure 3A)

HUMAN ---ccctccccgeccacacagacatccgaact-gecagecccgegectccacac-------------------
GORILLA ---ccctcceccgecacacagacatccgaact-gecageccgegectccacac-------------------
ORANGUTAN ---ccctcceccgeccacacagacatccgaact-gcagecccgegectccacac-------------------
MACACA ---ccctcceccgecacacagacatccgaact-gecageccgecatctccacac-------------------
MARMOSET ---attacactccagcctgggtaacaagagc-gaaactc-cgtctcaaaaaaaaaaaaaaaaaaaaaaaa
Cow ---ccctcccccctacacttacacccgaacc-gegactcgegectccaca--------------------
DOG ---ccccececcccccccccggacgecaaatc-gegactegeg-cteccaca--------------------
MOUSE ---ccctccctgecatacatactcccagetcggecatctecgegectccacac-------------------
RAT ---ccctcecctgeccatacatacaccctgetcggecatctcgegectccacaa-------------------

position in block: -131 to -85

HUMAN  ----emmmmmeee o gctttcagccgegege-------- gccctctagetcgeeccgegegegecg
GORILLA —---mmmmmmmmmmemmo oo tctttcagccgecgege-------- gccctctagectcgeccgegegegecg
ORANGUTAN ~  ------------mmmmmm oo gctttcagccgegege-------- gccctctagetcgeecgegegegecg
MACACA  —---mmmmmmmmmmeo oo gctctcageccgegege-------- gccctctagectcgeccgegegegecg
MARMOSET aaaagaagaagaagaagggacctctccgetgegtgat----aacgcgeccccgggecgagectgegetecg
COW  meemmmmmmmeeeoooo-- gctctcaggcgegegeccgecagagtcgetttctctegetegegegegetg
DOG 0 - cgtttgaggcgecgege-------- cgcececgegett----tgecgegegecg
MOUSE = -------mmmmmmmemme oo gctgcgggetgegegt-------- gcccgectegetcgetegggeg-----
RAT  mmmmmmmmmmee oo gctgeggtectgegegt-------- gcccgetecgetcgetegggeg-----

position in block: -84 to -43

HUMAN gcg-cccccteccccgecacgtgaccggegtcccagtecg-accc
GORILLA gcg-ccccctecceccgecacgtgaccggegtcccagtecg-accg
ORANGUTAN gcg-ccccctccccgecacgtgaccggegtcccagtecg-accc
MACACA gcgeccccctecccecgecacgtgaccggegtcccagtecg-accc
MARMOSET ggg-gcggagtcggecctcgegetecgetgetctggecagacaggc
Cow gcgeccccctecceccgecacgtgacccgeggeccggcaag-accc
DOG ccg-ccccctcccagecacgtgaccecgeg-------------- g
MOUSE =~ —mmmmmmmmmmm e C
RAT = memmmmmmmeemceeeeeemcce e meeemeemeeneeee e c

position in block: -42 to -1

Figure S3. SLC16A1-AS1 promoters from depicted species bear putative E2F1 binding sites
(highlighted in yellow).



Figure S4 (related to Figure 3E)

MCT1 DAPI merge
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Figure S4. Immunofluorescence staining of MCT1 in bladder cancer cells. MCT1 (green) localizes in
the cytoplasm and the cell membrane. DAPI (blue) represents nuclei. Bar graph: 20um




Figure S5 (related to Figure 4A, B)

Figure S5. 3D model of SLC16A1-AS1. Based on secondary structure folding a 3D model was
generated using 3DRNA v2.0 software tool which is based on a fragment assembly approach to build
RNA 3D structures. After manually cross-checking for bond length and missing interactions the model
of SLC16A1-AS1 was optimized using ‘Smart Minimizer protocol’ available in DS2017 using CHARMM

force field.



Figure S6 (related to Figure 4F, G)
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Figure S6. (A) Positions of the deletions in SLC16A1-AS1. (B) Minimum free energy (MFE) fold
structures from wild type and in silico mutated SLC16A1-AS1. In all deletions MFE per mol of the
IncRNA is reduced in comparison to wild-type. We calculated number of hairpin, interior and
multiloops (junction) with at least three bases. For all mutants, the numbers of hairpin loops are
reduced. In dell, del2, del4 and del6 the amount of interior loops is slightly increased in comparison to

wild-type.



Figure S7 (related to Figure 4F, G)

E2F1 residues del1 del2 del3 del4 del5 del6
ALA67
ARG80
PRO87
VAL88
LYS89
ARG90
ARG91
LEU92
GLN99
ALA102
SER105
GLY106
PRO107
ARG109
ARG111
SER121
PRO122
VAL246
GLN249
ARG252
SER337
PRO339
SER340
ASP345
SER347
GLN348
SER349
LEU350
LEU351
LEU374
SER375
VAL378
ALA380
ASP381
SER382
LEU384
ILE400
LEU402

Figure S7. Pattern of E2F1 interacting residues with SLC16A1-AS1 wild-type compared to the
mutants. E2F1 residues that are interacting with wild-type SLC16A1-AS1 appear in the first column.
Orange indicates that the residue is involved in the same wild-type specific INcCRNA interaction with
E2F1whereas red shows non-interacting residues. All deletions lead to a strong reduction of
protein:RNA associated groups. Especially, for dell no binding was predicted between E2F1 residues
and the mutated IncRNA model, supporting a relevant role of this region for a functional E2F1 binding.



Figure S8 (related to Figure 5A, B)

A

SLC16A1-AS1 positively correlated genes (TANRIC)
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Figure S8. GSEA of genes from TANRIC atlas (A) positively (n = 1245) and (B) negatively (n = 991)
correlated (Jk] = 0.4) with SLC16A1-AS1.



Figure S9 (related to Figure 5E, F)
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Figure S9. Quantification of SLC16A1 and SLC16A1-AS1 in UMUC-3 cells. Cells were treated with
MCTL1 inhibitor (AR-C155858) at indicated concentration and mRNA/INCRNA level were measured by
gPCR 24 h later. The expression was normalized (GAPDH) and compared to the DMSO control (set
asl). Bar graphs are represented as means + SD (n=3).



