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Introduction

I have previously proposed that E2F-1-TA-p73-
depenedent tumor suppressor pathway could inhibit the
development of lung adenocarcinoma.

This hypothesis 1s strongly supported by a recent
finding showing that TA-p73 specific knockout mice are
prone to lung adenocarcinoma. However, the p73-
dependent tumor suppressor pathway remains 11l defined.
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Hypothesis

It has been shown that let-7 cluster 1s highly expressed in
normal lung. Loss of let-7 expression: a) 1S common 1n
Non-small cell lung carcinoma; and b) enhances lung
tumor formation, indicating that it could function as a
lung tumor suppressor. Based on these facts, 1

hypothesized that let-7 could be a transcriptional target of
TA-p73.
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Result-1

To confirm this hypothesis, I have analyzed the let-7
cluster promoters using TRASFAC bioinformatics
software. This analysis suggests that Let-7c¢ contains
three perfect p5S3-RE half-sites and five nearly perfect
p33RE sites(Table 1). In addition, other let-7 cluster
miRNAs appear to contain several p33-REs (Table 2-11),
suggesting that Let-7 miRNA cluster could be a
transcriptional target of p73/p63/p33.
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Result-2

Furthermore, negative regulators of let-7 biogenesis, such as
lin-28, c-myc and DCAMKL-1, are suppressed by p53-miRs, such
as let-7, miR-145, miR-34, miR-15/16, miR-103/107 and miR-221,
suggesting that p73/p63/p53, by suppressing the expression of lin-
28, c-myc and DCAMKL-1, it could increase the expression of let-
J(figure 1). By increasing the expression of let-7, p73 could
suppress the expression of its targets, such as N/H/K-ras, HMGA?2,
cyclins, MCMs, BUBs, IL-6, NFKB, STAT3, lin-28 and CDCs
(figures 2, 3 & 4 ); thereby it could inhibit the initiation of lung
tumors.
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Fig. 1 TA-p73 tumorsuppressor inhibits the negative regulators of let-7

7



Nature Precedings : doi:10.1038/npre.2010.4252.1 : Posted 1 Mar 2010

Lung
cancer
suppressor

Tl \NnKkaa/ARF

Cyclins

CDCs

N/K/Ras

"'--—| Ragl

Fig. 2 The targets of TA-p73-let7 tumor suppressor pathway
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Fig. 3The TA-p73-let-7-1L6-NFKB/STAT3 tumor suppressor pathway
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Fig. 4. The TA-p73/p63-let-7/miR-203 tumor suppressor pathway
inhibits lung cancer stem cell proliferation and metastasis
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Position | pS3/p63/p73 responsive

clements
1 -259to0 -278 (aatcttgtaa)(atacatggtt)
2 -3133 to -3142 (aaacatgttt)*
3 -3232t0-3251 (aagcatgtga)(caccaaggtt)
4 -3981 to -4003 (gtgctgggat)tac(aggcatgage)

Table 1 Human let-7a-1 promoter contains p33/p63/p73REs
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Position | pS3/p63/p73 responsive

elements
1 -3to-22 (agccattgtga)(ctgcatgetc)
2 -1258 to -1279 (aggctagtgg)aa(taacatgaag)
3 -1922 to -1944 (agacttggaa)ata(catcttgagt)
4 -4061 to -4079 (atccatggggaccatgagc)

Table 2 Human let-7a-2 promoter contains p33/p63/p73REs



Nature Precedings : doi:10.1038/npre.2010.4252.1 : Posted 1 Mar 2010

Position

-100 to -121
-216to -236
-1156 to -1189
-1399 t0 -1420
-1861 to - 1903
-2266 to - 2290
-3217 to -3236

~ O W B W N

p33/p63/p73 responsive

elements

(gtgcatetgg)cc(tgecgagect)
(tcgcatgect)g(tgtcttgctg)
(acccaggagg)cg(gagettgcag)tg(agecgagatc)
(tagcatgccg)tt(taacttggca)
(ggccttgagg)(gaacacgggg)t(cttcgcgacc)cc(aggegagatg)
(agtcaggagc)ccaga(gtgestactt)
(agccatgtct)(cttctigtct)

Table 3 Human let-7a-3promoter contains p33/p73/p63REs
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-41 to -62
-234 to -253
-376 to -396
-431 to -453
-479 to 501
-1203 to -1226
-1036 to -1058
~235210 23/3
-2600 to 2623

-2787 to -2807
-3822 to -3847
-4153 to -4173
-4660 to -4680

p33/p63/p73 responsive

elements

(aggcagzgsc)te(gtactagges)
(acactgggtc)(ccacatggcea)
(ctgcgagtat)(tggeattgccc)

(caccaggaga)agg(caccgteggg)

(catcaggecc)ag(geteatgggt)

(ccacttgctg)tgt(gaccttggac)

(stgcatstgg)cc(tgecgagect)
(tcgcatgect)g(tgtcttgctg)

(acacgtgccc)aga(gagcaagceag)

(aggcegagatg)(atgetgggac)
(atcctggagt)gcagc(cctcatgecc)
(agccatgtct)(cttctigtct)
(actcaaggac)(aggcttgggt)

Table 4 Human let-7b promoter contains p33/p63/p73 REs
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Position

p33/p63/p73 responsive

elements

| -1980 to -1989

12

-3472 to -3481

3 -3615 to -3624
4 -1348 to -130606
5 -1594 to -1623
0 -2583 to -2603

aaacatgctt

aaacttottt

gagcatgttc
(aatcatgcca)t(tatcgtgcca)
(aaacgtgtat)g(tggctagctt)

(tatcgtgttt)t(cttctcgatc)

Table S Human let-7¢ promoter contains p33/p63/p73 REs
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Position | pS3/p63/p73 responsive

elements
1 -53to -77 (gaacatgacc)taatt(taacaggtta)
2 -322 to -344 (agcctgggtg)aca(gagegagact)
3 -403 to -425 (actctggggg)cteg(aggeaggaga)
4 -716 to -738 (taactgggtt)gge(caccatggct)
5 -1717 to 1736 (acccatgaag)(gcccatgttt)
6 -3326 to -3344 (atgcatgatgtacaggact)

Table 6 Human let-7d promoter contains p33/p63/p73 REs
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Position

-1902 to -1925
-2772 10 -2793
-2904 to -2922
-3197 to -3222

-4701 to -4723

5 B T N

p33/p63/p73 responsive

elements

(gggcatgctg)ggalacccaggect)
(sgtcaagggt)g(agecgtacca)
(sggcgagctgeeegagecec)
(cgacgegggagceegegggageegtgagt)
(aaccgtgtec)ccg(cccctigete)

Table 7 Human let-7e promoter contains p33/p63/p73REs
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Position p33/p63/p73 responsive

elements
1 -462 to -482 (aaccaggatt)(accgaggag)
2 -649 to -668 (aatcttgtaa)(atacatggtt)
3 -3316to -3336 (gttcgagacc)(agectggeca)
4 -3574 to -3584 (aaacatgttt)
5 -3622 to -3642 (aagcatgtga)(caccaaggtt)

Table 8 Human let-7f-1 promoter contains p33/p63/p73 REs
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Position

-426 to -449
-1813 to -1833
-3188 to -3217
-3959 to -3979

(1 IR =S 0 R Y R

-4218 to -4239

p33/p63/p73 responsive
elements

(attcttgcta)gaat(gatcatgatc)
(atgcttgaca)a(ggecaagaat)
(agacatgatt)(ctgcttzaac)(aaacatggaa)
(cgtcaagtta)g(aatcgagttc)
(caacttgatg)at(ttgctigatt)

Table 9 Human let-7f-2 promoter contains p33/p63/p73 REs
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Position

1 -212to0-221
-2339to -2348
-3128 to -3137
-3372to -3381
-1016 to -1037
-1719to -1741
-4151 to -4175

~N & el W

p33/p73/p63 responsive

elements

aaacatgtct

aagcaagcct
agactigttt
aggcttgect
(sttcaagega)t(getctigect)
(acacttgata)ca(cagcaagtga)
(agtcttgctc)tgtt(gececaggcta)

Table 10 Human let-7g promoter contains p33/p63/p73REs



Nature Precedings : doi:10.1038/npre.2010.4252.1 : Posted 1 Mar 2010

Position

-1to -26
-156 to -181
-416 to -439
-443to -471
-803 to -823

-1702 to -1712
-2872 to -2896

~N O B W N

p33/p63/p73 responsive

elements

(tcccgtgect)ccccga(caccatggec)
(8ggcacaccg)ggagt(agecgagceg)
(ctcctagegg)ecg(aageacsgga)
(gcgegagegg)cgcageteg(ggacatageg)
(gcecgagacg)(ggtcttgtgt)
(aaacatgctt)

(aggcaagata)atgt(gagcaaggcea)

Table 11 Human let-7i promoter contains pS3REs
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Conclusion

Together, this study proposes for the first time the TA-
p73/p63-let-7-INK4a/ARF functions as a lung tumor

suppressor pathway.
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