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SUPPLEMENTARY DATA ANALYSIS
Analysis of PTENP1 genomic status

We examined alterations of the PTENP1 genomic locus. Array-based comparative
genomic  hybridization (aCGH) databases from The Cancer Workbench
(https://cgwb.nci.nih.gov/cgi-bin/heatmap) indicated that the PTENP1 locus undergoes
copy number (CN) losses in a subset of tumors. For instance, in the TARGET Acute
Lymphoblastic Leukemia (ALL) project (St. Jude/NCI), PTENP1 is lost in approximately
20% of ALL patient samples (Supplementary Fig. 9a). In these tumors PTENP1 loss is
commonly, but not always part of larger losses of the 9p arm. This observation
corroborates previous reports in different tumor types, PTENP1 has been shown to
undergo LOH (detected as loss of the microsatellite marker D9S1878)!". Importantly,
concomitant loss of CDKN2A with PTENP1, as observed in large losses of 9p, may
provide an additional advantage over specific loss of only CDKN2A, because PTEN
expression would be consequently decreased.

Furthermore, we mined various databases available through NCBI GEO

(http://www.ncbi.nlm.nih.gov/geo/) for changes in PTENP1 genomic status. In a study of

118 breast cancer and 44 normal samples, 11/118 (9.3%) demonstrated significant
deletion of a region overlapping with PTENP1 (chr 9:33592959-33692166) and 11
independent breast cancer samples had significant deletion on chromosome 10 region
overlapping with PTEN (chr10:89499031-89747774; Table 1). The magnitude of deletion
was similar for PTEN and PTENP1 with 1.48 and 1.4 copies, respectively compared to
normal copy number 2. Upon closer analysis of 9p in the 11 cases of PTENP1 CN
losses, it is apparent that PTENP1 loses can occur independently of CDKN2A loss
(Supplementary Fig. 9b). However, only 1/11 cases demonstrated a statistically
significant loss of the PTENP1 region only (Supplementary Fig. 9b, bottom panel).
These findings indicate that both PTEN and PTENP1 copy number losses occur in

breast cancer.
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rrENrF1 31731 TTGEEY- EXdTi¥NciNA[Findrccianacecafiaafirca TENNAGiEINA R - - - - - - - - GaaAaAAfic GGAcGEcakic Al¥F)

FTEN 1708 G IGCING TG p4TC T TC ARY GC THCCCCG GGGIYC T GGCTITCERRITTCINC TT(GT TAAFIALY.WYALIC A
FTENF1 31ED1 AAAARNA GEYT - - - - - EATC T TC ALY CACHTGTTA - -AARINTG AAGACALRWICA TINAAG(HAGGGLEIGLERWNTHT T
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FTENF1 42314 TEITGA C TEYA C (BN TEYC G ACCT ~-CAALRPNAINATTENAAG T EE:YA (W TEIC EYC A YA [cF

Supplementary Figure 1. Alignment between PTEN and PTENP1 3’'UTR. PTEN (NM_000314) and
PTENP1 (NM_023917) 3'UTR are shown. Matched nucleotides are in black, unmatched are in white. The
seed matches for the different PTEN-targeting microRNA families are shown as colored boxes.
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C
PTEN forward CCTTCTCCATCTCCTGTGTAATCAA
PTEN reverse GTTGACTGATGTAGGTACTAACAGCAT
PTEN FAM probe CCAGTGCTAAAATTCA
PTENP1 forward AGTCACCTGTTAAGAAAATGAGAAGACAAA
PTENP1 reverse CTGTCCCTTATCAGATACATGACTTTCAA
PTENP1 FAM probe AAGCAGGGAGAAATT

Supplementary Figure 2. Characterization of PTEN and PTENP1 specific primers.
a-b. Real time PCR primers. a. (upper) Localization of PTEN-specific (black) and
PTENP1-specific (red) primers used for real time PCR. PTEN-specific primers bind to
the 3'UTR region that is not present in PTENP1 (white rectangle). PTENP1-specific
primers bind to the 3’'UTR region that has low homology with the corresponding PTEN
region (light grey rectangle). (lower) Regular PCR performed in DU145 and PC3 cell
lines. While DU145 cells express both PTEN and PTENP1, PC3 cells, which harbor a
homozygous deletion of PTEN, express only the pseudogene. b. Diagnostic restriction
analysis performed on the PCR product obtained with the PTENP1-specific primers. The
Xbal site is present only in the PTENP1 sequence and not in the PTEN sequence.
Therefore, the PCR product obtained using the PTENP1-specific primers is indeed
derived from PTENP1. nd: non digested; L: 100bp ladder. c¢. Tagman probes for PTEN
(upper) and PTENP1 (lower).
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Supplementary Figure 3. Expression level of PTEN, PTENP1 and the PTEN-
targeting microRNAs in DU145 and PC3 cell lines. a. Real time PCR performed with
the isoform-specific primers described in Supplementary Figure 2a-b (mean £ s.d, n =
3). In DU145, PTENP1 is expressed at lower level compared to PTEN. This line is
therefore suitable for PTENP1 overexpression experiments. b. Real time PCR of the
PTEN-targeting microRNA family members performed on DU145 (upper) and PC3
(lower). miR-17 family: red; miR-19 family: blue; miR-21: green; miR-26 family: orange;
miR-214: pink. mean = s.d, n = 3.
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Supplementary Figure 4. Luciferase assay on wf and mutant PTENP1 3’UTR. a.
Schematic representation of pGLU luciferase plasmid expressing the wt PTENP1 3UTR
(pGLUM3’UTR) or the 3'UTR in which the seed matches of the 5 PTEN-targeting
microRNAs have been mutagenized (pGLUAp3’'UTRmut). b. Sequences of the wt and the
mutagenized seed matches. c. The wt and the mutant reporter plasmids were transfected
into DU145 cells. 24h later, the luciferase activity of the mutant plasmid was found to be
higher than that of the wt plasmid. This indicates that the mutations introduced in the seed
matches impair the ability of endogenous microRNAs to bind to PTENP1 3'UTR, so that
the translation of firefly luciferase is increased (mean £ s.d, n > 3).
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Supplementary Figure 5. PTENP1 3’'UTR increases PTEN expression level and
inhibits cell growth. a. Characterization of pCMV/p3’UTR plasmid. (left) The full ~2kb
PTENP1 3'UTR was cloned in the multicloning site (MCS) of pCMV-MCS expression
plasmid. The 5’ region that is highly homologous to PTEN 3'UTR and the 3’ low homology
region are depicted as a dark grey and a light grey rectangle, respectively. (right)
Increasing amounts of pCMV/p3’UTR plasmid were transiently transfected in 293T cells
and 24h later the expression of the insert was measured by real time PCR. b. PTENP1
(left) and PTEN (right) mRNA level 24h after the transient transfection of the empty pCMV
plasmid or pCMV/p3’UTR plasmid in DU145 cells. c¢. Growth curve of DU145 prostate
cancer cells transiently transfected with equimolar amounts of pCMV empty plasmid,
PCMV/PTEN plasmid (expressing PTEN protein) and pCMV/yp3’UTR plasmid (expressing
PTENP1 3'UTR). a, b, and ¢. mean £ s.d, n = 3.
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PTEN-specific SMARTpool (si-PTEN):

D-120509-01 GGAAATTAGAGTTGCAGTA
D-120509-02 ACTTATTGGTGCTGAAATT
D-120509-03 GGCAAATAGATTACCCAGA
D-120509-04 GATTCTACAGTAAGCGTTT

PTENP1-specific SMARTpool (si-PTENP1):

D-120498-01 TGAATAAAGGGTTCGAATA
D-120498-02 GCCAGAATGATGATTATTA

D-120498-03 CATCAGAGATCATATAGGA
D-120498-04 CCTCACACATTGACGATAG

Supplementary Figure 6. si-PTEN and si-PTENP1. The sequences of the
PTEN and PTENP1-specific SMARTpools are reported.
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d
PTEN 2214-GATCAGCATACACAAATTA-2232
J-003023-09 GAUCAGCAUACACAAAUUA
PTENP1 1952-GATCAGCATACACAAATTA-1970
PTEN 1095-GACTTAGACTTGACCTATA-1113
J-003023-10 GACUUAGACUUGACCUAUA
PTENP1 833-GACTTAGACTTGACCTATA-851
PTEN 1350-GATCTTGACCAATGGCTAA-1368
J-003023-11 GAUCUUGACCAAUGGCUAA
PTENP1 1088-GATCTTGACCAATGGCTAA-1106
PTEN 1931 -CGATAGCATTTGCAGTATA-1949
J-003023-12 CGAUAGCAUUUGCAGUAUA
PTENP1 1670-TGATAGCATTTGCAGTATA-1687
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Supplementary Figure 7. Specificity of commercially available siRNAs and Affymetrix
probes for PTEN and PTENP1. a. The four siRNAs that comprise the Dharmacon
SMARTpool against PTEN are all complementary to the open reading frame, therefore they
match PTENP1 as well. Only one mismatch in the 3'nt of probe J-003023-12 is present
(underlined). We call these bi-specific SMARTpool si-PTEN/PTENP1 b. The Affymetrix
microarray platform contains two probes for PTEN (yellow and pink boxes) and two probes for
PTENP1 (orange and green boxes). These two probe sets pair to PTEN and PTENP1 in the
open reading frame. Due to the high homology between the two molecules in this region, the
probes fail to be specific. Black rectangles: PTEN 5’'UTR, open reading frame and 3’'UTR; red
rectangles: PTENP1 5’UTR, open reading frame and 3'UTR. The region of high and low
conservation between PTEN and PTENP1 are shadowed in dark and light grey, respectively.
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Supplementary Figure 8. PTENP1 3’UTR has PTEN-independent functions. a. Growth curve of PC3
cells transiently transfected with a representative member of each of the PTEN-targeting microRNA
families: miR-17 (red), miR-19 (blue), miR-21 (green), miR-26 (orange) and miR-214 (pink). si-PTEN/
PTENP1 is included as positive control b. Western blot of DU145 cells transiently transfected with control
siLuc or increasing doses of si-PTENP1. Two among the targets of miR-17 family, PTEN and p21, are
detected. c. Growth curve of PTEN-null PC3 cells transiently transfected with control siLuc, si-PTEN/
PTENP1, si-PTEN and si-PTENP1. d. Real time PCR of PTENP1 performed 24h after the transient
transfection of the indicated siRNAs in PC3 cells. e. Foci assay of PC3 cells stably infected with PIG
empty or PIG/W3’UTR plasmids. A representative of 3 plates (leff) and the colony counts (right) are
shown. a, ¢, d and e. mean + s.d, n = 3.
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Supplementary Figure 10. PTEN 3’UTR increases PTENP1 expression level and
inhibits cell growth. a. Characterization of pCMV/PTEN3’UTR plasmid. A ~3kb PTEN
3'UTR was cloned in the multicloning site (MCS) of pCMV-MCS expression plasmid, so
that pPCMV/PTEN3’UTR was obtained. The 5’ region that is highly homologous to PTENP1
3'UTR and the middle low homology region are depicted as a dark grey and a light grey
rectangle, respectively. The 3’ region that is not present in PTENP1 3’'UTR is depicted as a
white rectangle. b. PTEN mRNA level 24h after the transient transfection of the empty
pPCMV plasmid or pPCMV/PTEN3’UTR plasmid in DU145 cells. c. PTEN level 48h after the
transient transfection of the indicated plasmids in DU145. d. Foci assay of DU145 cells
stably infected with PIG empty, PIG/PTEN3'UTR and PIGp3’UTR plasmids.
Representative plates (left) and the colony counts (right) are shown (mean + s.d, n = 3).
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O CR IRV ST IR RISl AACAAGAAAAAGACAGAGGATTGTCCTTAAGTCCCTGCTAAAACATTCCAI TGTTAAAATTTGCACTTTGAAGGTHAGC|REENEE

(O CRAN I T T Y W AACAAGAAAAAGACAGAGGATTGTCCTTAAGTCCCTGCTAAAACATTCCAT TGTTAAAATTTGCACTTTGAAGGTAAGC JRERE]

+ Majorit i
s | ML AR AAIRIAIARTARHRAAIAIATAIAIN - =

Majority ATGACACTTTTCTXCTTGCATGXXXXTCAGCTACATAAACAGTTTTGTACAATGAAAATTACTAATTTGTTTGACATTCC

2940

2950 2960 2970 2980 2990 3000 3010

O CR RV R IR Tl T GACACTTTTCTRCTTGCATGEEEET CAGCTACATAAACAGTTTTGTACAATGAAAATTACTAATTTGT TTGACATTCC| Lk
O TN Y A R I TGACACTTTTCTTCTTGCATGCATGTCAGCTACATAAACAGT TTTGTACAATGAAAATTACTAATTTGTTTGACATTCC| EIATEA

Site 1

Site 2

w

5’ GAAAAAGACAGAGGAUUGUCCUUAAGUCCUCGCUAAAACATTCCA wt CX43

3’ UAUGUAUGAAGAAAUGUAA U 5’ miR-1

5’ UCGCUAAAACATTCCA 3’ yCx43

5’ AAACAGUUUUGUACAAUGAAAAUUAC Jn“ULUuUUULACATTCCA 3" wt CX43
3’ UAUGUAUGAAGAAAUGUAATTT 5" miR-1

5’ AAACAGUUUUGUACAAUGAAAAUUACUAAUUUGUUUGACATTCCA 3’ YCX43

Pseudogenes aberrantly expressed in cancer that

maintain the binding sites for validated microRNAs. a. miR-145 binding site is
conserved in OCT4 pseudogenes OCT4-pg1, 3, 4 and 5. (upper) Sequence alignment
between the two OCT4 transcript variants (tv1 and tv2) and 4 out of 6 OCT4
pseudogenes (OCT4-pg1, 3, 4 and 5).
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+ Majority

Majority XXXXXXXXXAXXCXGAGTGXGCAATGGAGTGGCTGCCAXXGAAGGAAXAXAAGCTGCCATTTCCCTTXXXCTGXACACXX
1120 1130 1140 1150 1160 1170 1180

CDK4PS NC_000001.10gen.seq --------- ANEICE GAGTEGCAATGGAGTGGCTGCCAGAGAAGGAAR AIGAAGCTGCCATTTCCCTTIIMICTANACA (RIEER
wt CDK4 NM_000075.2. seq ATGAAGGTAATCCGGAGTGAGCAATGGAGTGGCTGCCATGGAAGGAAGAAAAGCTGCCATTTCCCTT - - - CTGGACAC - - JNNELS

Supplementary Figure 12. CDK4 pseudogene CDK4PS maintains the validated

binding site for miR-34 family. The reported CDK4PS sequence has been extended
in the 3’'UTR region by Blast search.

Majority

TAATGTGAACAGTGTTGGTCTGCTGG TAGAA AAAG AAATCAGCTCAGCTCTCCACTCATTGCCAAA

3200 3210 3220 3230 3240 3250 3260 3270 3280 3290
FOX03B NR_026718.1.seq [elqarvyiaia.rielaiaaides ”Y(,(H.'.GIT»‘\(.»\AA('IAL;AMAﬂIGATAv’YH(/\L}lf G CACTCATTGCCAAAT GTCARRHLS
a0y (X R d I S A WYYl T CAGC TAATGTGAACAGTGTTGGTCTGCTGGTTAGAAACTAGAATATTGATATTTTCAGG

a CCACTCATTGCCAAATGTCAREKAYS
wt FOXO3 tv 1 NM_001455.3. seq Tl’t\(,(MAT(,T(]AA(M',T(',TT(,(,](_I(,(‘_T\".GTTA(.AAA(_TAI’,AAIATTGATMH((WG(.AAMH«AT(!\(,(‘(A\,t TroHAFT(/TTl,(\AAn ) 3201

Supplementary Figure 13. FOXO3 pseudogene FOXO3B maintains the

validated binding site for miR-182. Two transcript variants of FOXO3 (tv1 and
tv2) are reported.
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QA 1iR-17 family binding site

+ Majority

Majority GTCAAGACAGXTGACACCAGCACTTTAAAXTCTTTGTGTGGGTATGCGTGGGTGTATGTTTG GA
3530 3540 3550 3560 3570 3580 3590

E2F3P1 NC_000017.10.seq GTGGGGTCAAGACAGETGACA((AGCACTTTAAAETCTTTGTGTGGGTATG(GTGGGTGTATGTTTGGGA 3149
(= (L N AL TS IR Y=Ye I T G GGG TCAAGACAGATGACACCAGCACTTTAAACTCTTTGTGTGGGTATGCGTGGGTGTATGTTTGGCARSEEZS

b

miR-34 family binding site

iz

Majority AATAGCAATTAATTTGTAAACACTXCCAGAATACTTTCTAGXTGXXXTGTAATTTTTTAAGAGTGTTATT
4440 4450 4460 4470 4480 4490 4500

I T N S XY MAA TAGCAAT TAATTTGTAAACACTIACCAGAATACTTTCTAGT @R TG TAATT TTTTAAGAGTGTTAT TJIEEHAN
P A T I Bl AA TAGCAATTAATTTGTAAACACTGCCAGAATACTTTCTAGCTGCTTTGTAATTTTTTAAGAGTGTTAT TR

Supplementary Figure 14. E2F3 pseudogene E2F3P1 maintains the validated
binding site for miR-17 family, but not for miR-34 family. The binding site for miR-17

and miR-34 families are reported in a and b, respectively.
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ad miR-143 binding sites

eIV O A S

Majority TCTTCATGTTAAAAGAAGTCATCTCAAACTCTTAGTTTTTTTTTTTTACAACTATGTAATTTATATTCCATTTACATAAG
2460 2470 2480 2490 2500 2510 2520 2530

XS T ol 21 Y PR AR Yl T C T T CATGTTAAAAGAAGTCATCTCAAACTCTR GRTTTT T TEEEEEACAACTATRTAATTTATATTCETTTACAT AR GJEEM]
LR R R I Ml T C T TCATGTTAAAAGAAGTCATCTCAAACTCTTAGTTTTTTTTTTTTACAACTATGTAATTTATATTCCATTTACATAAGIRZLE RN =10
L L e s AR Bl | C T TCATGTTAAAAGAAGTCATCTCAAACTCTTAGTTTTTTTTTTTTACAACTATGTAATTTATATTCCATTTACATAAGHRERYS

Majority TGTCCTAATATATACATAGAAACTTTGTGGGGCATGTTAAGTTACAGTTTGCACAAGTTCATCTCATTTGTATTCCATT
4470 4480 4490 4500 4510 4520 4530 4540

KRAS1P NC_000006.11.seq 'I'GTCCTAATATATAEATEGAAACT TTGTGGGGCATGTTAAGTTACAGTTTGCACAAGTTCATCTCAT [TGTATTCCA@TG
(L GZRE %3 L O YT Il T G TCCTAATATATACATAGAAACTTTGTGGGGCATGTTAAGTTACAGTTTGCACAAGTTCATCTCATITGTATTCCATTG
lwt (G R (VR ERTS /AT Il T G TCCTAATATATACATAGAAACTTTGTGGGGCATGTTAAGTTACAGTTTGCACAAGTTCATCTCATITGTATTCCATTG

4379

4420 Sjte 2
4544

b /let-7 family binding sites

Majority GACTGTYAG(TTTTACCTTAAA CCCAGAGTTTTGGTTTTTGAACT)
990 1000 1010 1020 1030 1040 1050 1060 1070 1080

NC_000006. 1. sex , A 873 .
NM_004985.3.5eq 0 T T A ™ f f TGGT 962 S
NM_033360.2.5eq  (EAMUTARY A A B T AGTGCCAGTATTECEA il B 1086 |te 1

Il
Majority CTTCTTCCATATTAGTGTCATCTTGCCTCCCTACCTTCCACATGCCCCATGACTTGATGCAGTTTTAATACTTGTAATTCCCCTAACCATAAGATTTACT

2670 2680 2690 2
NC_000006.11.seq [ TOIE a7 A id 2549

NM_004985.3. seq MATTAGTGTCN " ‘. ’ ,'.‘ MeTTAITEEE Slte 2

NM_033360.2.5eq PIAALIR] 2766

Majority

B 2800 2820 2830 2840 2850 2860
NC_000006.11.seq [ T

2710 2720 2730 2740 2750 2760

NM_004985.3. seq S 3
N_033360.2.5eq ite
Majority
3230 3240 3270 3280
NC_000006.11. seq .
NM_004985.3.5eq 28 S|te 4
N4_033360.2.5eq
Majority GCCAGGCT GGTCTCGAA(TC(T T--
3380 3390 34 3410 3420 3430
NC_000006.11. seq 1 2 4
NM_004985.3. seq i x 3312 H
NM_033360.2.seq 3436 S | te 5, 6
Majority TACTTCAGGAACTGCAGTGC
4000 4010 4020 _ 4060
NC_000006.11.seq [l H 3901
NM_004985.3. seq i 3046 S|te 7
NM_033360.2.seq 4070
Majority
4020 4040 4050 4050 4970 4100 4110
NC_000006.11.seq A TACHICA A AVYTALC n T AT .
NM_004985.3.5eq [N -. % ; ATACY TN X AT0A ATTRAGGCOTCTGAATTTFTGATCTS 3%6 Slte 8
NM_033360.2.5eq  HARAR] 1 ATACTTCA A ATGA ATTTA 1GAAT IATE 4110

Supplementary Figure 15. KRAS pseudogene KRAS71P maintains the validated
binding sites for miR-143 and let-7 family. a. The two binding sites for miR-143 are
both conserved in KRAS1P. b. let-7 family has 8 binding sites along KRAS 3'UTR. All of
them show extensive conservation in KRAS1P, especially site 3, 5 and 8 in which the
seed match is intact. Two transcript variants of KRAS (tv1 and tv2) are reported.
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a miR-29 family binding site

e ol T ||||”|M||"||J

Majority AGATAT GAGATATATATATAAAAGG ————— TTAACT - ACTGTACAACCCGACTTCATAATGGT————

j 3890 3900 3920 3930
DNMT3A NC_000002.11gen.seq AG A CcccAlicTaCAli Ccl 3326
wt DNMT3AP1T tv 3 NM_022552.3.seq JATA(,ATAT GAG. ;‘ATAT\T"T/\T»‘\‘\AAQ\; - -AC CAACC TTCATAATGGT - - 1T
wt DNMT3AP1 tv 2 NM_153759.2.seq GATAGATAT-GAGATATATATATAAAAGG -~~~ T‘\( TGT 1/\1\r T-ACTGTAC K ACTTCATAATGGT
wt DNMT3AP1 tv 1 NM_175629.1.seq GATAGATAT-GAGATATATATATAAAAGG - -~~~ TACTGTTAACT -ACTGTA( CCCGACTTCATAATGGT - - - - GCT T BeLES

b miR-143 binding site

O AN O I

+ Majority
Majority GAG GGCTTTGCCTTGCGAAAAGGGTTGGACATCATCTCCTGATTTTTCAATGTTATI'CTTCAGTCCTATT
3240 3250 3260 3270 3280 3290 3300
DNMT3A [N 2L PR Rl A (GG C T TIEGCCTTGCAAAAAGGGT TGGACAT BT L TGATTTTTCAATGTTHT TCTTCAGTHCTATTIRASEE

wt DNMT3AP1 tv 3 NM_022552.3.seq
wt DNMT3AP1 tv 2 NM_153759.2.seq
wt DNMT3AP1 tv 1 NM_175629.1.seq

GAGGGCTTTGCCTTGCGAAAAGGGTTGGACATCATCTCETGATTTTTCAATGTTATTCTTCAGTCCTAT TRSEZAS
GAGGGCTTTGCCTTGCGAAAAGGGTTGGACATCATCTCETGATTTTTCAATGTTATTCTTCAGTCCTAT TS
GAGGGCTTTGCCTTGCGAAAAGGGTTGGACATCATCTCETGATTTTTCAATGTTATTCTTCAGTCCTAT TSRS

Supplementary Figure 16. DNMT3A pseudogene DNMT3AP1 does not maintain the
validated binding site for miR-29 family and miR-143. The binding site for miR-29
family and miR-143 are reported in a and b, respectively. Three transcript variants of
DNMTS3A (tv1, tv2 and tv3) are reported.
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NPM1P6
NPM1P7
NPM1P5
NPM1P3
NPM1P1
NPM1P2
NPM1P4

| wt NPM1 tv2

wt NPM1 tvl

NPM1P6
NPM1P7
NPM1P5
NPM1P3
NPM1P1
NPM1P2
NPM1P4

wt NPM1 tv2 NM_199185.
wt NPM1tvl NM_002520.

Supplementary Figure 17. NPM1 pseudogenes NPM1P1, 3, 4, 5, 6, 7 maintain the
predicted binding sites for miR-181 and miR-182. No microRNAs have yet been
reported to target NPM1. Nonetheless, PicTar prediction algorithm (http://pictar.mdc-
berlin.de/) predicts miR-181 and miR-182 to bind NPM1 3'UTR. a. The predicted miR-182
seed match is conserved in all NPM1 pseudogenes except for NPM1P2. b. The predicted
miR-181 seed match is conserved in NPM1P3, 4, 5 and 6. Two transcript variants of

SUPPLEMENTARY INFORMATION

e |” \HI | II Il |“ | Il I || I
| ,L
Majority GTGAGA CTTTCCC—:——TACCGT TGAT——i:AAATGTTG cc G ————————————
113@
NC_000008.10.seq & : C----TACCGTGTTTGAT----AAATGTTGTCCAGGT - g AN 1121
NC_000012.11.seq [A0[N e C--- TGTTTGAT- - - -AAATGTTGTCCAGGT -~ =~ ===~ ===-TC G SAATGTRIEE]
NC_000015.9.seq [AGIqNd. ~-=TACCGTGTTTGAT -~ -~AAATGTTGTCHAGGT - 1334
NC_000016.9.seq 'GTGAuAAET1 (s \ AAATGTTGTCCAGGT I TTGCCAAGAATGTIRREE
NC_000018.9.seq [Xqfdoylany] § AAATGTTGTCCAGGT - - TC ‘TTG(CAAiAATG7 324
NC_000018.92.seq Em e LCTCAN QuC e ARe TdqIG ATCCGCCCGC ccTia NGy 1581
NG_001164.3.seq -- -~ AAATGTTGTCCAGGT-—- A TTGCCAA ,Mrm 1093
NM_199185.2.seq |ABIqNdYtanas --TAC -~ - ~AAATGTTGTCCAGGT - - - -~ TCTATTGCCAAGAATGT RIS
NM_002520.5.seq QKXY qnRiqs ~TACCGTGTTTGAT - - - -AAATGTTGTCCAGGT - =~ - - - -~ =TCTATTGCCAAGAATGT JNESE]
o r
+ Majority ; \ ”
L kJ
Majority GTATGGAATGTTATGATAGGACATAGTAGTAGCGGTGGTCAGACATGGAAATGGTGGGGAGACAAAAATATACATGTGAA
1260 1270 1280 1290 1300 1310 1320 1330
NC_000008.10.seq QLIS \TQATAG[\AC»&EA(,TAGTAG( (,.[.T(,l';‘l[Al,Al’vAT(,(,AhATGTG(,(JIQA(JAI';AAAAATI\TA(_ETGT(»AA 1265
NC_000012.11.seq .IAI(G@ATGEI\1QATAGGA(ATAGIAGTAG(EGTGGT(AGA(ATGGAAATGGTGGGGAGA(AAAAETATACAEGTQA 1237
(Ol N e YT R TATCGAATGTTATGATAGGAPATAGT AL TAGCGGTGGTCAGACAT GOAAATGGTGG }(.A(.AﬁAAAA“TATACAT(;T'.}A 1480
NC_000016.9.seq 'lnAIf GAATGTT \l'(yl\IA(be( ATAGTAR I\ﬂ(EU(,f TCAGAC AT{.()M\M(IT(,‘J AGACAAAAATATACATGT GAARNPZ Y4
NC_000018.9.seq ATATZ"\A@JCT\T(,ATE';»\("TNJTALTM GGTGGTCAGACATGGAAATGABGGGGANACAAAAATATACATGTIAARYYY
O LRIVl TA T CGAATIITTATGATAGGACATAGT AGTAGHGGEGGTCAGACATIIGAAATGGTGGGGAGACAAAAATATACAT GEGAARRIET]
N R YR T AT CGAATGTTATGATAGGACATAGTAGTAREAGTGGTCAGARATGGAAATGG TIIGGGAGACAAAAATATACATATGAARRREYS

GTATCGAATGTTATGATAGGACATAGTAGTAGCGGTGGTCAGACATGGAAATGGTGGGGAGACAAAAATATACATGTGAAKZIY
GTATCGAATGTTATGATAGGACATAGTAGTAGCGGTGGTCAGACATGGAAATGGTGGGGAGACAAAAATATACATGT GAARNERE]

2.seq
S.seq

NPM1 (tv1 and tv2) are reported.
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Supplementary Figure 18. KRAS1P 3’'UTR increases KRAS expression level and
promotes cell growth. a. (left) Characterization of pPCMV/K1P3’UTR expression plasmid.
The full ~4kb 3’'UTR was cloned in the multicloning site (MCS) of pCMV-MCS, so that
pCMV/K1P3’'UTR was obtained. The seed matches for miR-143 and let-7 family are
indicated as grey and brown lines, respectively. (right) KRAS1P mRNA level 24h after the
transient transfection of the empty pCMV plasmid or pCMV/K1P3’UTR plasmid in DU145
cells. b. Real time PCR (mean % s.d, n = 3) of KRAS-targeting microRNAs in DU145.
miR-143: grey. let-7 family: brown. c. Regression analysis of KRAS and KRAS1P
expression in 18 human prostate tumor samples.
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miRNA RT primer (5’-3’) PCR primer F (5°-3’)

1 7 GTCGTATCCAGTGCAGGGTCCGAGGTATTC | CGGCGGcaaagtgcttacagtge
GCACTGGATACGACctacct

2 0 GTCGTATCCAGTGCAGGGTCCGAGGTATTC CGGCGGtaaagtgcttatagtge
GCACTGGATACGACctacct

93 GTCGTATCCAGTGCAGGGTCCGAGGTATTC CGGCGGceaaagtgctgttcgtge
GCACTGGATACGACctacct

1 06b GTCGTATCCAGTGCAGGGTCCGAGGTATTC CGGCGGtaaagtgctgacagtge
GCACTGGATACGACatctgc

1 9 GTCGTATCCAGTGCAGGGTCCGAGGTATTC | CGGCGGtgtgcaaatctatge

a GCACTGGATACGACtcagtt

1 gb GTCGTATCCAGTGCAGGGTCCGAGGTATTC | CGGCGGtgtgcaaatccatge
GCACTGGATACGACtcagtt

2 1 GTCGTATCCAGTGCAGGGTCCGAGGTATTC CGGCGGtagcttatcagactgatg
GCACTGGATACGACtcaaca

2 6 GTCGTATCCAGTGCAGGGTCCGAGGTATTC CGGCGGticaagtaatccagg

d GCACTGGATACGACagccta

2 6 b GTCGTATCCAGTGCAGGGTCCGAGGTATTC CGGCGGttcaagtaaticagg
GCACTGGATACGACacctat

21 4 GTCGTATCCAGTGCAGGGTCCGAGGTATTC CGGCGGacagcaggcacagacag
GCACTGGATACGACactgce

I t 7 GTCGTATCCAGTGCAGGGTCCGAGGTATTC | GCCGCtgaggtagtaggttgta

€1-/a | GcACTGGATACGACaacta

I t 7b GTCGTATCCAGTGCAGGGTCCGAGGTATTC | GCCGCtgaggtagtaggttgtgt

el- GCACTGGATACGACaatcac

I t 7 GTCGTATCCAGTGCAGGGTCCGAGGTATTC GCCGCtgaggtagtaggttgta

€1-/C | GCACTGGATACGACaaccat

I t 7 d GTCGTATCCAGTGCAGGGTCCGAGGTATTC GCCGCagaggtagtaggttgc

el- GCACTGGATACGACactatg

I t 7 GTCGTATCCAGTGCAGGGTCCGAGGTATTC | TGCCGGtgaggtaggagg

€1-/€ | GcACTGGATACGACactata

I t 7f GTCGTATCCAGTGCAGGGTCCGAGGTATTC GCCGCtgaggtagtagattgtat

el- GCACTGGATACGACaacta

I t 7 GTCGTATCCAGTGCAGGGTCCGAGGTATTC GCCGCtgaggtagtagtttgtac

€1-/J | ccACTGGATACGACaactgt

I t 7 GTCGTATCCAGTGCAGGGTCCGAGGTATTC | GCCGCtgaggtagtagtttgtge

et-/1 GCACTGGATACGACaacagc

9 8 GTCGTATCCAGTGCAGGGTCCGAGGTATTC GCCGCtgaggtagtaagttgta
GCACTGGATACGACaacaa

1 43 GTCGTATCCAGTGCAGGGTCCGAGGTATTC | CGGCGGtgagatgaagcactg
GCACTGGATACGACgagcta

Supplementary Figure 19. Sequence of the microRNA-specific primers used for the retrotranscription and the real-time PCR. See
Supplementary Methods section for details. The portions of the primers that recognize the microRNAs are in color: red for miR-17 family, blue
for miR-19 family, green for miR-21 family, orange for miR-26 family, pink for miR-214, brown for let-7 family, grey for miR-143. In some cases

(miR-17/20/193; miR-19alb; let-7alf), the RT primer is shared by more than one microRNA of the same family.
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Supplementary Table 1: Genomic status of PTEN and PTENP1 genomic loci in human breast cancer samples

chromosostart end length(b Sample_Nun Sample_ID pe_of_alter:
32078636] 32253053] 174418] ______ 5]GSMA417221_BC93 CEL GSM417251_BC123 CEL GSM417254_BC126.CEL GSMA17363_BC138.CEL GSMA417385_BC160.CEL Amplification
32127295| 32276746] 149452] _____10|GSMA417193_BC65 CEL GSM417196_BC68 CEL GSM417205_BC77.CEL GSMA17206_BC78.CEL GSMA17220_BC92.CEL GSMA17234_BC106.CEL GSMA17243_BC115.CEL GSMA17249_BC121.CEL GSMA17256_BC1ZDeletion
32253053| 32765029] 511977| _____ 5|GSMA417221_BC93 CEL GSM417251_BC123 CEL GSM417254_BC126.CEL GSM417363_BC138.CEL GSM417385_BC160.CEL Amplification
32076746] 32429424] 152679] ____ 9|GSMA417196_BC68.CEL GSM417205_BC77.CEL GSM417206_BC78.CEL GSM417220_BCO2.CEL GSM417234_BC106.CEL GSMA17243_BC115.CEL GSMA17249_BC121.CEL GSMA17256_BC128.CEL GSMA417366_BC1|Del

32429424| 32765029 335606]  9|GSM417196_BC68.CEL GSM417205_BC77.CEL GSM417206_BC78.CEL GSM417220_BC92.CEL GSM417234_BC106.CEL GSM417243_BC115.CEL GSM417249_BC121.CEL GSM417256_BC128.CEL GSM417366_BC'|
32765029| 33202543| 437515] ____ 4|GSM417251_BC123.CEL GSM417254_BC126.CEL GSM417363_BC138.CEL GSM417385_BC160.CEL Amj

32765029| 32885697| 120669]  10|GSM417196_BC68. SM417205_BC77.CEL GSM417206_BC78.CEL GSM417220_BC92.CEL GSM417221_BC93.CEL GSM417234_BC106.CEL GSM417243_BC115.CEL GSM417249_BC121.CEL GSM417256_BC12 Deletior
32885607 | 32900858 | 15162]  11|GSM417196_BC68.CEL GSM417205_BC77.CEL GSM417206_BC78.CEL GSM417220_BC92.CEL GSM417221_BC93.CEL GSM417234_BC106.CEL GSM417243_BC115.CEL GSM417249_BC121.CEL GSM417256_BC12Deletion
32000858| 33202543| 301686] _ 10|GSMA417196_BC68.CEL GSM417205_BC77.CEL GSM417206_BC78.CEL GSM417220_BC92.CEL GSM417221_BC93.CEL GSM417234_BC106.CEL GSM417243_BC115.CEL GSM417249_BC121.CEL GSMA417256,

33202543 asmoa [ 4/GSM417251_BC123.CEL GSM417254_BC126.CEL GSMA417363_BC138 CEL GSMA417385_BC160.CEL
33202543| 33232916 30374GSM4 7196_BC68 7205_BC77.CEL GSM417206_BC78.CEL GSM417220_BC92.CEL GSM417221_BC93 CEL GSMA17234_BC106.CEL GSMA17243_BC115.CEL GSM417249_BC121.CEL GSMA17256
33228068| 33905339 677272|  4|GSMA417251_BC123.CEL GSM417254_BC126.CEL GSM417363_BC138.CEL GSM417385_BC160.CEL

33232916| 33303397| 70482  10|GSM417196_BC68.CEL GSM417205_BC77.CEL GSM417206_BC78.CEL GSM417220_BC92.CEL GSM417221_BC93.CEL GSM417234_BC106.CEL GSM417: CEL GSM: 121.CEL GSM417256_BC12Deletion
33303397| 33389254 85858  10|GSM417196_BC68.CEL GSM417205_BC77.CEL GSM417206_BC78.CEL GSM417220_BC92.CEL GSM417221_BC93.CEL GSM417234_BC106.CEL GSM: CEL GSM: 121.CEL GSM417256_BC12Deletion

33389254| 33431670| 42417|  11|GSM417196_BC68.CEL GSM417205_BC77.CEL GSM417206_BC78.CEL GSM417220_BC92.CEL GSM417221_BC93.CEL GSM417234_BC106.CEL GSM: .CEL GSM: 121.CEL GSM417256_BC12Deletion
33431670| 33466451| 34782]  10|GSM417196_BC68.CEL GSM417205_BC77.CEL GSM417206_BC78.CEL GSM417220_BC92.CEL GSM417221 .CEL GSM417234, EL GSM: .CEL GSM: 121.CEL GSM417256_BC12Deletion
33466451| 33592959| 126509]  10|GSM417196_BC68.CEL GSM417205_ BC77 .CEL GSM417206_BC78.CEL GSM417220_BC92.CEL GSM417221_BC93.CEL GSM417234_BC106. CEL GSM: .CEL GSM: BC121.CEL GSM417256_BC12Deletion
335920501 33602166]—_G9208] i |G 5 SR

2 T i I
33692166] 33795191) 103026] ___10|GSM417196_BC68.CEL GSM417205_BC77.CEL GSM417206_BC78.CEL GSM417220_BC92.CEL GSM417221_BC93.CEL GSM417234_BC106.CEL GSM417243_BC115.CEL GSM417249_BC121.CEL GSM417256_BC12Deletion
33795191] 33995061] 199871] ___10|GSMA417196_BC68.CEL GSM417205_BC77.CEL GSM417206_BC78.CEL GSM417220_BCO2.CEL GSM417221_BCO3.CEL GSM417234_BC106.CEL GSM417243_BC115.CEL GSM417249_BC121.CEL GSM417256_BC12Deletion
33905339] 34142613] 237275] _____ 4|GSM417251_BC123.CEL GSM417254_BC126.CEL GSM417363_BC138.CEL GSM417385_BC160.CEL [Amplification | _
33995061] 34084816] __89756] _____ 12|GSM417196_BC68.CEL GSM417205_BC77.CEL GSM417206_BC78.CEL GSM417210_BC82.CEL GSMA17220_BCO2.CEL GSM417221_BC93.CEL GSMA17234_BC106.CEL GSMA417243_BC115.CEL GSM417247_BC119 Deletion

34084816] 34295732] 210917] _____ 11]GSMA417196_BC68.CEL GSM417205_BC77.CEL GSM417206_BC78.CEL GSM417220_BC92.CEL GSM417221_BC93.CEL GSM417234_BC106.CEL GSMA417243_BC115.CEL GSM417247_BC119.CEL GSM417249_BC12Deletion

34142613] 34340254| 197642] ______ 4|GSMA17251_BC123.CEL GSMA417254_BC126 CEL GSM417363_BC138.CEL GSM417385_BC160.CEL [Amplification
34295732] 34399591 103860] _____10|GSMA17196_BC68.CEL GSMA417205_BC77.CEL GSMA417206_BG78.CEL GSMA417220_BGC92 CEL GSMA417221_BGC93 CEL GSM417234_BC106 CEL GSMA17243_BC115 CEL GSM417249_BC121 CEL GSMA17256_BCiZDeletion

ol
o
3|
ol
<

34340254, GSM4° C1. EL GSM417385_BC160.CEL

34309591| 34990034 590444] _____10[GSM4 BC6B.CEL GSM417205_BC77.CEL GSM417206_BC78.CEL GSMA17220_BCO2.CEL GSMA17221_BCO3.CEL GSMA17234_BC106.CEL GSMA417243_BC115.CEL GSMA17249_BCT21.CEL GSMA417256, acdume jon
34924481| 34990034| _65554] ___ 4|GSMA CEL GSM417254_BC126.CEL GSM417385_BC160.CEL

34990034 GSM4 C123.CEL GSMd17254_BC126.CEL GSM417385_BC160.CEL Am;
AQQOOMGSMA 196_BC68.CEL GSM417203_BC75.CEL GSM417205_BC77.CEL GSMA417206_BC78.CEL GSMA417220_BC9Z.CEL GSMA417221_BC93.CEL GSMA417234_BC106 CEL GSM417243_BC115.CEL GSM417249_BC1Z1 Deletion
5174234] 35885245] 711012] _____ 2|GSMA417251_BC123 CEL GSM417385_BC160.CEL [Amplification
35885245] 35052590] _67346] _____ 3]GSM4 [Amplification

35952590| 36109866 15727 [ 2lcsma
36060199| 36078512| _18314] _____ 12|GSM417196_BC68.CEL GSM417203 875 G SHATT305 BT CEL GaWATr208 BCTa CEL CSWATT 22 BCu CEL GaAT7 22 BC3 CEL GSA 723 BCT08 CEL CSWA T2 BCTT5 CEL GaAT240_ECTZ Daion
350785|2GSM4 196_BC68.CEL GSM417203_BC75.CEL GSM417205_BC77.CEL GSM417206_BC78.CEL GSM417220_BC92.CEL GSM417221_BC93.CEL GSM417234_BC106.CEL GSM417243_BC115.CEL GSM417249_BC121Deletion

36109866] 36127416] 17551 3|GSM417251_BC123.CEL GSM417385_BC160.CEL NAT0831_Op1_011206_VnV_B06_1.CEL

185_BC57.CEL GSMA17199_BC71.CEL GoMA1 X X ] 221_BC93.CEL GSM: C119.CEL GSM417252_BC124.CEL GSMA17359_BC134Deletion
185_BC57.CEL GSMA417199_BC71.CEL GSM: 75 7e 221_BC93.CEL GSM: C119.CEL GSM417252_BC124.CEL GSM417359_BC134Deletion
185_BC57.CEL GSMA417199_BC71.CEL GSM: X X 206_BC78.CEL GSM: C93.CEL GSMA17247_BC119 CEL GSM417252_BC124 {Deletion
185_BC57.CEL GSMA17199_BC71.CEL GSM: X X  CEL GSM: C93.CE BC124 CEL GSM417359_BC
185_BC57.CEL GSMA417199_BC71.CEL GSM: X X CEL GSM: C93. BC124.CEL GSM417359_BC
185_BC57.CEL GSMA417199_BC71.CEL GSM41 17204 .CEL GSM BC124.CEL GSM417359_BC
7185_BC57.CEL GSM417199_BC71.CEL GSM417201_BC73. X X .CEL GSM BC124.CEL GSM417359.

7] 7542 10| 7185_BC57.CEL GSM417199_BG71.CEL GSM417201_BG73 17204 CEL GSW: 3.C BC124.CEL GSM417359
10[ 89267197 89309487 42291] _____11[GSM417185_BC57.CEL GSMA417 Ci C73.CEL GSM X CEL GSMa172 79 C3.CEL GSMA17252
0] 89309487 89499031 189545] 11|GSMA17185_BC57.CEL GSMA17199 BC71.CEL GSM:  CEL GSM:  CEL GSMA17206_BC78.CEL GSMA417207_BC79.CEL GSM417221_BC93. CEL GSM417252

10| 89747774] 89763256] _15483] 13|GSM417185_BC57.CEL GSMA417189_BCG1.CEL GSM417193_BCE5.CEL GSM4 7201_BC73. 5 CEL GSM417204_BC76.CEL GSM417206_BC78.CEL GSM417207_BC79.CE[Deletion

7185_BC57.CEL GSM417189_BC61 CEL GSM417193_BC65.CEL GSMA X 2  CEL GSMA17204_BC76.CEL GSMA417206_BC78 CEL GSM417207_BCT9.
10| 90676196 91009592 333397] ____ 12|GSMA17185_BC57.CEL GSMA417189_BC61.CEL GSM417193_BC65 CEL GSM4  CEL GSM417206_BC78.CEL GSMA417207_BC79.CEL GSM417221_BC93

[ 91009592| 61159152| 149561 EL G 61.C EL GS! ELG! CEL GSM417206_BC78.CEL GSMA17221_BC93.CEL GSMA17252_BC12:
10| 91159152] 91239000] 79849 11|GSM417185_BC57.CEL GSM417189_BC61.CEL GSM417193_BC65.CEL GSM4 CEL GSM417206_BC78.CEL GSMA17221_BC93.CEL GSM417252_BC12:
10| 91239000] 91646139 407140 12|GSM417185_BC57.CEL GSM417189_BC61.CEL GSM417193_BCG5 CEL GSM4 CEL GSM417206_BC78.CEL GSMA17221_BC93.CEL GSM417249_BC12
10| 91418007 91485537 67531 2|GSM4 p n r _______________|Ampl
10[ 91646139 92214056| 567918] _____11[GSMA17185_BC57.CEL GSMA417193_BC65 CEL GSMA417199_BC71.CEL GSMA417203_BC75 CEL GSMA417204_BC76 CEL GSM417206_BC78 CEL GSM417221_BC93 CEL GSMA17249_BC121 CEL GSMA17252_BC124 {Delet

To gain a more detailed understanding of the specific losses at the PTENP1 locus, Affymetrix GeneChip® Human Mapping 500K Array datasets
GSE7545 and GSE16619 were downloaded from NCBI GEO and analyzed with the Partek Genomic Suite (Partek Inc) for detection of genomic
regions with alterations and data visualization. 118 breast cancer and 44 normal samples were included in the study. In 11/118 (9.3%) of breast cancer
samples significant deletion on region chr9:33592959-33692166 (overlapping with PTENP1) was found. In 11 breast cancer samples significant
deletion on chromosome 10 region overlapping with PTEN (chr10:89499031-89747774) was also found. The magnitude of deletion is similar, with 1.48
copy for PTENP1 and 1.4 copy for PTEN with respect to normal copy number as 2. No amplification was detected in these regions. Rows highlighted in
green represent the genomic loci of PTENP1 and PTEN.
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SUPPLEMENTARY INFORMATION

Table 2. Pseudogenes aberrantly expressed in human cancer

and validated miRNAs binding to their cognate wt genes.

Pseudogene Role in human cancer wt gene Validated Conservation
miRNA of the binding site
families between wt and pseudo
miR-17 yes
miR-19 yes

) miR-21 yes
PTENP1 see text PTEN: miR-26 yes
see text .
miR-214 yes
miR-216 no
miR-217 no
specifically expressed CONNEXIN 43 (CX43):
in breast cell lines one of the monomers that o
yCX43 (not in normal mammar compose gap junctions. miR-1 yes
epitheli 1 Y CX43 expression is
pithelium) ;
aberrantly lost in cancer.
specifically expressed in
NAS8S8-A melanoma cell lines HPX42B -
(not in normal melanocytes)
OCTH4:
transcription factor
expressed in embryonic miR-145° yes
OCT4-pg1 specifically expressed in stem cells where it plays a
OCT4-005 cancerlcell lines alnd tlssges critical role.m mantaining the
Pg (not in normal tissues) pluripotent and . 6 . .
self-renewing state. miR-470 miR-470 is mouse-spec
Oct4 is aberrantly expressed
in cancer cells.
NANOG: miR-134° no*
transcription factor
specifically expressed in expressed in empryomc
NANOGPS cancer cell lines and tissues | S0 S8 MR RS 8
(not in normal f_ibro?lasts and pluripotent and 9
fetal liver) self-renewing state. miR-296° miR-296 binding sites are
Oct4 is aberrantly expressed not conserved between
in cancer cells human and mouse
BRAF:
Ser/Thr kinase that serves
specifically expressed in thyroid as downstream effector of
WBRAF tumor samples (especially if they RAS in the MAPK signaling _ _
don’t carry BRAF mutations), cascade. Mutations that
and not in normal thyroid® render BRAF constitutively
active are common in
cancer.

The conservation of miR-17, 19, 21, 26 and 214 binding sites in PTENP1 has been discussed
elsewhere (Fig. 1). The asterisk indicates those wt/pseudogene pairs that show an overall low

sequence conservation (<60%).
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Table 3. Conservation of validated miRNA binding sites in cancer-related target genes.

SUPPLEMENTARY INFORMATION

wt genes corresponding validated miRNA families conservation of the binding site
pseudogene(s) between wt and pseudo

CCND3 CCND3P miR-16" no*
CDK4 CDK4PS miR-34° yes
miR-29° no
DNMT3A DNMT3AP1 miR-143* no
miR-17° yes
E2F3 E2F3P1 miR-34° ho
let-77 no*
c-MYC mMycL3 miR-145° no*
OCT4 0CT4-pg1,2,3,4,5,6 miR-145° yes
let-7™ yes
KRAS KRAS1P miR-143"" yes
mirR-17" yes
mirR-19" yes
miR-21" yes
PTEN PTENP1 miR-26" yes
miRrR-214"" yes
miR-216"® no
miRr-217" no
FOXO03 FOX03B miR-182" yes

A list of miRNA families with a well recognized oncogenic or oncosuppressor role was obtained
merging the most recent reviews about microRNAs and cancer 2%
The validated targets of these miRNAs that have at least 1 pseudogene (http://www.genecards.org)
are listed above. The conservation of the binding sites of the validated miRNAs in the pseudogene(s)
is also reported. The asterisk indicates those wt/pseudogene pairs that show an overall low

sequence conservation (<60%).

The conservation of miR-17, 19, 21, 26 and 274 binding sites in PTENP1 has been discussed
elsewhere (Fig. 1). Analogously, the conservation of miR-145 binding sites in OCT4 pseudogenes

has been described in Table 2.
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