Supplementary Table S2. Off-target filtering in essential gene candidates reveals 91 HC_OTESs and their re-scoring removes 16 corresponding genes.
Seed heptamers are highlighted in red within the oligonucleotide sequence

Gene Refseq ID Supplier ID Oligonucleotide sequence Seed Freqyrs |Seed Freq, g p-value | miRNA matches | %3'UTR ?een?gved
CCGGCATGGCAGAATGCCTGTTCTTCTCGAG .
-miR- v
ARHGEF1 |NM_004706 TRCNO0000033565 GAACAGGCATTCTGCCATGTTTTTG 4 17 0.026 hsa-miR-4773 19
CCGGCCGTGCAGTGTGTTTACAGATCTCGAG .
-miR- v
CD300LF  |[NM_139018 TRCNO0000060563 ATCTGTAAACACACTGCACGGTTTTTG 7 23 0.001 hsa-miR-3686 15
CCGGGAGTGTGATCTCCCTCCTGAACTCGA .
CDC34 NM_004359 TRCNO0000007301 GTTCAGGAGGGAGATCACACTCTTTTT 3 8 0.014 hsa-miR-4779 25
v
CCGGTCGGGAGTACACAGACATCATCTCGA .
CDC34 NM_004359 TRCNO0000007300 GATGATGTCTGTGTACTCCCGATTTTT 4 18 0.031 hsa-miR-654-3p 12
CCGGGCAGTGGAAGAACAATAATTACTCGAG .
-miR- v
DHX38 NM_014003 TRCNO0000001171 TAATTATTGTTCTTCCACTGCTTTTT 3 5 0.003 hsa-miR-944 26
CCGGCAAGCACTTCTACTTCAACAACTCGAG .
-miR- v
HS3ST3B1 |NM_006041 TRCNO0000035817 TTGTTGAAGTAGAAGTGCTTGTTTTTG 7 37 0.012 hsa-miR-653 12
CCGGCTTCTTGAACTGGTGCTGTCTCTCGAG .
-miR- . v
IFITM1 NM_003641 TRCNO0000057500 AGACAGCACCAGTTCAAGAAGTTTTTG 3 12 0.045 hsa-miR-3065-3p 15
CCGGCCTGCCGAACTACAACTGGAACTCGA .
KISS1 NM_002256 TRCNO0000059065 GTTCCAGTTGTAGTTCGGCAGGTTTTTG 5 29 0.045 hsa-miR-145 13
v
CCGGGCAGCTAGAATCCCTGGGCCTCTCGA .
KISS1 NM_002256 TRCNO0000059064 GAGGCCCAGGGATTCTAGCTGCTTTTTG 2 4 0.026 hsa-miR-1915 26
CCGGCGACAGATTTGTTCTGTATAACTCGAG
-let-7f-2- v
LILRA2 NM_006866 TRCNO0000056847 TTATACAGAACAAATCTGTCGTTTTTG 4 20 0.044 hsa-let-7f-2-3p 13
CCGGCAGCATACAATCTCTGTTCTTCTCGAG .
-miR- v
MS4A1 NM_021950 TRCNO0000061522 GAACAGAGATTGTATGCTGTTTITG 4 17 0.026 hsa-miR-4773 19
CCGGGCAAACCTAACTCACCAGAAACTCGAG .
-miR- v
OLR1 NM_002543 TRCNO0000060521 TTTCTGGTGAGTTAGGTTTGCTTTTTG 4 15 0.016 hsa-miR-4299 11
PRSS12 NM_003619 TRCNO0000050978 CCCGCGGLTTTGATTCTGTCCTCAACTCGAG 4 19 0.037 hsa-miR-1224-5p 10 v

TTGAGGACAGAATCAAAGCCGTTTTTG




CCGGCGAGAATATTCAGAACTGGATCTCGAG

RAB13 NM_002870 TRCNO0000048122 ATCCAGTTCTGAATATTCTCGTTTTTG 29 0.045 hsa-miR-145 13
RAMP3 NM_005856 TRCNO0000060982 gi?g ,ETAGAT(?:(?G:I:E:,S A%Aé; CA_ISI_AC-I_—I_?__AI_::—_SI_:;CGA 18 0.031 hsa-miR-654-3p 12
TGS1 NM_024831 TRCNO0000060828 E(A:C?'ST%?FECC(Ziﬁﬁiﬁé-é%igiﬁéirlgTCGAG 36 0.010 hsa-mir-544a 17
uBors  [wiosesss  [rRcnonsueosss CC5SCCCCESTATCECTTETATCRACTCOA o [ oom | tmmsm |
XAB2 NM_020196 TRCNO0000074412 21(; g?T%ii%;ﬁEﬁ%iﬁ;%ﬁé%ﬁﬁi¢¥gTCGAG 37 0.012 hsa-miR-653 12
ABCB8 NM_007188 TRCNO0000059876 ,i2Sg;gg?g:—?g;fé—:gg?g:—?—:;;—cgCGAG 15 0.016 hsa-miR-4299 11
ACYP1 NM_001107 TRCNO0000050444 %(_: gﬁ%ﬁi%ﬁﬁﬁggﬁ??g}rzgﬁ?%?ﬁ g TCGAG 37 0.012 hsa-miR-653 12
ANKH NM_054027 TRCNO0000059324 gi?gfgﬁ%?ig?ig@%ﬁi%@ﬁﬁ;ﬁgcGA 26 0.030 hsa-miR-578 14
ANTXR1 NM_018153 TRCNO0000063220 E(A:'(|'3%i?T%%iﬁgcﬁrngéngﬁrﬁ:;%TCGAG 5 0.041 hsa-miR-4758-5p 10
ARL9 NM_206919 TRCNO0000065293 ;ngG Giii?gigi?ié%ﬁ?@gﬁgﬁichGAG 23 0.001 hsa-miR-3686 15
C190RF61 |NM_019108 TRCNO0000061848 ?ggﬁ%ﬁg@i%ﬁglg$:§é¢$%ﬁgcGAG 36 0.010 hsa-mir-544a 17
CCDC76 NM_019083 TRCNO0000062719 iigfg :é‘;gg;;ﬁ;;giﬁ$;g¥$;$g CCAG 10 0.027 hsa-miR-4797-5p 16
CD2BP2 NM_006110 TRCNO0000057487 g(;?gfgﬁgﬁiﬁ_é%?égﬁiéﬁg??_Iél_ﬁ_grcGA 9 0.020 hsa-miR-623 10
hsa-miR-30b-3p,
connc s [rmcxoomenz [2SCSECACCTEASSTCCTCOCRCCACTCOA s [ oo [pamEssmEsn )
hsa-miR-3689c
CDCA4 NM_145701 TRCNO0000072627 CCCGGCTTGAAGACAGTGTCCTCATCTCGAG 19 0.037 hsa-miR-1224-5p 10

ATGAGGACACTGTCTTCAAGCTTTTTG




CCGGCTACAACAACCTGAAGCACAACTCGAG

CDK10 NM_003674 TRCNO0O00000689 TTGTGCTTCAGGTTGTTGTAGTTTTT 27 0.035 hsa-miR-218-5p 14
CTHRC1 NM_138455 TRCNO0000062247 gi?gggggﬁggmﬁcﬁ?@ig??ﬁ:fgCGA 12 0.045 hsa-miR-3065-3p 15
s oo [recnmoomeus [SCOSCTIOBCTOMMCCCTEASTAC o1 s | oo | pemeie |y,
CYP11A1 NM_000781 TRCNO0000064276 gi?gfﬁéﬂg@?gﬁ?gé$éﬁgé¢$¢;fgCGA 26 0.030 hsa-miR-578 14
CYP2E1 NM_000773 TRCNO000064174 iifﬁi$$g$2§§g2¥g%i§éﬁ_:{rgfgcGAG 5 0.003 hsa-miR-944 26
CYP2F1 NM_000774 TRCNO0000064190 .?_?f;;%iggg_?é;$é§g§;gg;;¢¢$gcGAG 8 0.014 hsa-miR-4779 25
creas wsmiss [rmensoomenso [220BCCETCACTETICTCTATITCTcCA0 o [ om | e |,
DERL1 NM_024295 TRCNO0000062913 $§£ggg§§gg¢;;;¢§gg;gg?::?ggCGAG 4 0.026 hsa-miR-1915 26
DNAJC16 XM_497656 TRCNO0000064151 2?gfgg:gélg:?_:g;_?gTngngﬁ;%TCGAG 19 0.037 hsa-miR-1224-5p 10
DOCK5 NM_024940 TRCNO0000113804 §$§$quii$gzﬁiﬁigﬁgg@iﬁﬁ.ﬁ;&ﬁcGAG 23 0.001 hsa-miR-3686 15
oscn wammsfrrensomens (ZS0CSCTCATATTGCCTCATC oA s | ooa | pmeen | o
DYNLT1 NM_006519 TRCNO0000062181 .?_?g;?ﬁé:_%gi;ﬁ;?:gi%:%ﬁ%@?gTCGAG 36 0.010 hsa-mir-544a 17
EIF4A3 NM_014740 TRCNO0000061857 2$STGGGA%A_\F%T£ACI_?;5?:é?ggﬁ_ﬁér-[r%-rCGAG 5 0.041 hsa-miR-4758-5p 10
EIF4B NM_001417 TRCNO0000062602 '(I':'?ST%%;&%%?L&??@LGSJ:E'?SQQC(;TCGAG 23 0.001 hsa-miR-3686 15
ENC1 NM_003633 TRCNO0O00063900 CCGGCGAGTCTCCAATTAACTGGATCTCGAG 29 0.045 hsa-miR-145 13

ATCCAGTTAATTGCAGACTCGTTTTTG




CCGGGACTTGACTGATGCAAGGGAACTCGA

FCRLA NM_032738 TRCNO0O00060517 GTTCCCTTGCATCAGTCAAGTCTTTTTG 9 0.020 hsa-miR-623 10
orz2 oo [reensomsas 2S0BCTOAGECTICTACOTORCCATCTCOR s [ oon [ remesn |,
FKBP3 NM_002013 TRCNO0000063541 §$§$T%6FI3TC(::AGAT(;;§ZEgiﬁ?gﬁ%ﬁ-:’%TCGAG 36 0.010 hsa-mir-544a 17
GDF2 NM_016204 TRCNO0000058366 Z:_?S_STGG(X:%AATSJISSZ_?;:Sé$$¢_:.|(_gCGAG 37 0.012 hsa-miR-653 12
GFOD2 NM_030819 TRCNO000064370 igg_ﬁ%i;%ﬁigi-gxfgggmiﬁi%TCGAG 37 0.012 hsa-miR-653 12
HYLS1 NM_145014 TRCNO0000072619 .(l_:EESC%%C;AGA(;_I(_:.lgr%AGA:%ngg_ﬁé;g%TCGAG 15 0.016 hsa-miR-4728-3p 13
IFT57 NM_018010 TRCNO0000063012 g(;Efﬁiér(ééi?é;?éi?g?géﬁ;:ﬁfgcGA 36 0.010 hsa-mir-544a 17
IGSF10 NM_178822 TRCNO0000144401 '(I':'I(': ST(Z%;%(';I'gi‘?ﬁlﬁgg@%ﬁ%ﬁ?ﬁﬁg&.oGAG 20 0.044 hsa-let-7f-2-3p 13
IL12RB2 NM_001559 TRCNO000058159 g(‘l-':?(STC(;:(;(';TGA%;L’iﬁr(?r;CéTCA(?\AGGCGA%A'\rﬁ?r1(-;CGA 27 0.035 hsa-miR-218-5p 14
IL18BP NM_005699 TRCNO0000058633 gFl':?gfgng%;ii%?g:%Aég:éﬁﬁigcGA 27 0.035 hsa-miR-218-5p 14
ure o freensomossso (ZSOSTETCCATITACCCTE 0TI TcCA0 s | oo | pmeie |,
ILIRAP NM_002182 TRCNO0000058540 §$5Ti%i%¢?¥i$ égﬁé?gg%?ﬁ;ﬁ?gTCGAG 20 0.044 hsa-let-7f-2-3p 13
L4 NM_000589 TRCNO0000058183 E(A:gEfgggﬁgﬁizéAgﬁgA’:%ﬁTﬁlngCGAG 18 0.031 hsa-miR-654-3p 12
wn ooy [ronomoosons [CCB0CACCATOTOCTIETATCTACTCCA0 o [ om | e |,
KDELR1 NM_006801 TRCNO0000063251 CCGGGCTCTATCTCTTCAACTGGATCTCGAG 29 0.045 hsa-miR-145 13

ATCCAGTTGAAGAGATAGAGCTTTTTG




CCGGGCAGAAATTCAGGTTACAGAACTCGA

KLHL2 NM_007246 TRCNO0000064967 GTTCTGTAACCTGAATTTCTGCTTTTTG 23 0.001 hsa-miR-3686 15
LCP1 NM_002298 TRCNO0000056493 gi?g g :é??é%?.;;&ﬁ%?’é@grgﬁﬁﬁgCGA 29 0.045 hsa-miR-145 13
LENGS8 NM_052925 TRCNO0000061690 §$§$T-|§AGA’?§$gigiﬁ;ﬁ:izzcﬁ'\rﬁ?rﬁ;r'grcGAG 37 0.012 hsa-miR-653 12
LILRA4 NM_012276 TRCNO0000060560 'CI':ES ,EGC ;é?g;:?gﬁgﬁfg_f ;(SI_STE'?F%TCGAG 10 0.027 hsa-miR-4797-5p 16
LILRP2 NM_024317 TRCNO0000060449 g:gfg;é:g::?ﬁﬁg;g:fgg;ETgﬁ%TCGAG 10 0.027 hsa-miR-4797-5p 16
hsa-miR-30b-3p,
oo [wioozss  [rrcnooumesser SSSSCTETOMETATCCTCOCACTAC RS s [ oo [pamssmesn )
hsa-miR-3689c
s [wozoss frrcnoomssaor SCSSECEATICATCTGCCTCCANTC TSRS T T I
MS4A3 NM_006138 TRCNO0000061661 22_? ST%C(;ATT g‘:ﬁggf.ﬁ.?iﬁ%%ﬁgﬁ;r_cheAG 15 0.016 hsa-miR-4299 11
MYO18A NM_078471 TRCNO0000034202 g;?gfgéﬁgﬁ%&?%:iﬁ?ggﬁ_l(_:_f\_lél%rcGA 27 0.035 hsa-miR-218-5p 14
NDUFB2 NM_004546 TRCNO0000064766 i‘l(': ((33 f GG é:gggi?;égiiil? g_:.I(_BTerTI%TCGAG 8 0.014 hsa-miR-4779 25
NEURL NM_004210 TRCNO0000034224 iigffgfggﬁﬁgﬁgggigﬂlgCGAG 17 0.026 hsa-miR-4773 19
NGF NM_002506 TRCNO0000058404 iiﬁ? gfgfﬁgﬁ?’;’lﬁ%—g A?Q.STC.:I_'?_TI_-I.I-_%TCGAG 15 0.016 hsa-miR-4728-3p 13
OR10X1 NM_001004477 |TRCN0000061217 iggfeqrﬁg%ilzi;é%ﬁg;ﬁ;ﬁgﬁi(C;TCGAG 23 0.001 hsa-miR-3686 15
OR13A1 NM_001004297 |TRCN0000062955 §$ SEGC g;g:.?_? f C%-I.-FAGA_I-_F (S ; g ((3:11'—1(':'?1:'—1? (;I' CCAG 19 0.037 hsa-miR-1224-5p 10
OR2T27 NM_001001824 |TRCNO0000061596 CCCGCCTCAGGGACATCCTGTATATCTCGAG 20 0.044 hsa-let-7f-2-3p 13

ATATACAGGATGTCCCTGAGGTTTTTG




CCGGCCAGGAGATCGAGTTCAACATCTCGA

OR51D1 NM_001004751 |[TRCNO000060717 GATGTTGAACTCGATCTCCTGGTTTTTG 37 0.012 hsa-miR-653 12
OSMR NM_003999 TRCNO0000058683 iifﬁi??gg$$ﬁlééig¢ézﬁ_¥$;grCGAG 5 0.003 hsa-miR-944 26
PAFAH1B1 |NM_000430 TRCNO0000050964 g;_?g_ﬁ%?ﬁ%ﬁii?ggéiﬁﬁgé¢$¢¢$(;r CGA 26 0.030 hsa-miR-578 14
PDESA NM_001083 TRCNO0000048746 g:2SET%C;L%GA?TrgiigrccéiAGG(?_?ﬁﬂ;(éTCGAG 36 0.010 hsa-mir-544a 17
PNN NM_002687 TRCNO0000072280 $$§ﬁ%?géﬁi¢¢gg;ﬁg@%ﬁ¢$¢¢gTCGAG 36 0.010 hsa-mir-544a 17
PNRC1 NM_006813 TRCNO0000063279 ii?g ST%T;;%ﬁﬁixiTr%éiiﬁllgTCGAG 15 0.016 hsa-miR-4728-3p 13
PROM1 NM_006017 TRCNO0000062143 ng:gfgggﬁlgﬁ¥g$$gg-(I;I_;_?_-_ll—_-_lr_ggceAG 17 0.026 hsa-miR-4773 19
hsa-miR-30b-3p,
oo [wiooos  fircnooumsizz [SCGSCCATIACETITOCTCCCAMTCTCOAS s [ oo [pamessmesn )
hsa-miR-3689c
RARRES1 |NM_002888 TRCNO0000063373 ?Acsgcﬁ_%il—ngiﬁég:ig%%ﬁiﬁTrﬁ(C;TCGAG 15 0.016 hsa-miR-4728-3p 13
RBP5 NM_031491 TRCNO0000059911 gi?g CC g?%@:gfg :g_ﬁ%?;%(.ﬁ?ﬁ} gCGA 9 0.020 hsa-miR-623 10
SEMAGD NM_020858 TRCNO0000063212 i_l(;_l(_;A(%r%?_é?ggnﬁ;ﬁiﬁi@%ﬁiﬁﬁicheAG 18 0.031 hsa-miR-654-3p 12
SORL1 NM_003105 TRCNO0000062949 .(l_:i:gT%GTi;GAgTéiZﬁﬁggX@gﬁﬁﬁgTCGAG 23 0.001 hsa-miR-3686 15
SOX30 NM_007017 TRCNO0000017424 _I(;$§$GC(§§EA;}LA§$A§;§'2%GGQQ?F¢'_?CTCGAG 27 0.035 hsa-miR-218-5p 14
TNFRSF25 [NM_003790 TRCNO0000058512 g(/i?gﬁ%ﬁgl}\g{;&%ﬁ%ﬁﬁgﬁ?ﬁ?GA 26 0.030 hsa-miR-578 14
TUBA4A NM_006000 TRCNO0000072401 CCCGTCTGTGAACTGGTECTCGAACTCGA 12 0.045 hsa-miR-3065-3p 15

GTTCCAGCACCAGTTTCACAGATTTTTG




CCGGGTTAGAGAAGATGGTGGCCAACTCGA

hsa-miR-588,

TXN2 NM_012473 TRCN0000064199 GTTGGCCACCATCTTCTCTAACTTTTTG 5 0.041 hsa-miR-4701-5p 13
CCGGGATCTTATTGTTCACCAGCTTCTCGAG .

VPS26A NM_004896 TRCNO0000065140 AAGCTGGTGAACAATAAGATCTTTTTG 15 0.016 hsa-miR-4299 11

VPS26B NM_052875 TRCNO0000065273 CCGEECCCEACATCAACAAGAAGTTCTCGA 26 0.030 hsa-miR-578 14

GAACTTCTTGTTGATGTCCCGCTTTTTG
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