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Introduction

The oncofetal RNA-binding protein LIN28B plays an important role in differentiation and cancer progression. Lin28B induces epithelial-mesenchymal transition, and it is considered as a bad
prognostic marker in several tumours. The aim of this work was to study the role of LIN28B on thyroid cancer progression.

In a first approximation a MiRNA targets computational predictions were performed with MiRanda algorithm and we found that, among others, both strands of mir-30a bind to the 3’ UTR of
LINZ28B and several PI3K pathway effectors. As previous results, obtained by next-generation sequencing expression analysis performed in our laboratory, showed that mir-30a is one of the
most significantly subexpressed mir in thyroid cancer, we decided to focus on its role over LIN28B and the PI3K pathway. We found that IGF-1 and RAS -PI3K pathway effectors- upregulated
Lin28B expression. Overexpression of mir-30a resulted in LIN28B, HMGAZ2, H-RAS, PI3K[, BCL-2 and CDKE6 silencing, and in an increase in p27(Kip) protein levels in the nucleus. Inversely,
LIN28B overexpressing cells showed a decrease in mir-30a levels and an increased expression of HMGA2 and H-RAS oncogenes. Furthermore, we cbserved that the LIN28B inhibition by
mir-30a is specifically elicited through a direct binding to its 3'UTR. The general outcome was a significant decrease in invasion and proliferation in mir-30a overexpressing cells and,
conversely, an increase in these parameters in LIN28B overexpressing cells. These data suggest the existence of a LIN28B/30a axis, with a double negative feedback regulation, whose
tumoural shift, leading to overexpression of LIN28B and silencing of mir-30a, widely contributes to thyroid cancer progression.

Methods

PCCI3 and HRas-Doxiciclin inducible PCCI3 normal rat thyroid cell lines, and 8505c, Cal62 and NThy-ori human cell

lines were used.

CMV-Lin28B and mir-30a precursor, and psiCheck2-Lin28B3'UTR were transfected with Lipofectamine 2000 for 48h
before measurement. Invasion assays were performed with Corning® BioCoat™ Matrigel® Invasion Chambers.
IGF1 was added at 100 ng/ml

LIN28B protein expression is associated with BRAF and RAS mutations and

Anaplastic Thyroid Carcinoma in human thyroid cancer cell lines
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Fig. 1A) LIN28B protein Western Blot of a panel of human thyroid cancer cell lines total extracts. R-Actin protein
was used as a normalizer control

Fig. 1B) LIN28B mRNA levels and driver mutational status of a panel of human thyroid cancer cell lines. B-Actin
mRNA was used as a normalizer control

Mir-30a and LIN28B are reciprocally downregulated conforming a double
negative feedback loop
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Fig. 2A) Mir-30a expression is repressed by LIN28B. RT-gPCR
of RNA extracted of 8505c¢ cells. Values represent a relative

change in expression levels. Fig. 2B) LIN28B expression is
repressed by mir-30a. RT-qPCR of RNA extracted of Cal62 cells.
Values represent a relative change in expression levels. Each bar
represents the average and SD of 2 independent experiments
Fig. 2C) LIN28B protein Western Blot of Cal62 cell line total
extracts. R-Actin protein was used as a normalizer control.

PI3K pathway effectors IGF-1 and RAS upregulate Lin28B expression
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Fig. 3A) LIN28B expression is upregulated in presence of IGF1. RT-gPCR of RNA extracted of PCCI3 cells.
Values represent a relative change in expression levels. Fig. 3B) LIN28B expression is induced by RAS
activation. RT-gPCR of RNA extracted of PCCI3 cells. Values represent a relative change in expression levels.

Mir-30a represses HMGA2 and PI3K/AKT pathway effectors H-RAS, PI3KR, BCL-2,
CDK6 and upregulates p27; and LIN28B upregulates RAS and HMGA2
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Fig. 4A) HRAS, PI3KR, BCL-2 and p27
protein expression by Western Blot in
mir-30a overexpressing Cal62 cell line total
extracts. B-Actin protein was used as a
normalizer control. Fig. 4B) HMGAZ2 and
CDK6 mRNA expression by RT-gPCR in
mir-30-overexpressing Cal62 cell line. [3-
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4C) NRAS and HMGA2 mRNA expression
by RT-gPCR in LIN28B overexpressing
CMV CMV 8505c¢ cell line

Actin was used as a normalizer control. Fig.

Mir-30a-driven LIN28B silencing is elicited by direct targeting with its 3'UTR
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Fig. 5A) Mir-30a has 5 targets in LIN28B 3'UTR.
I—Ll Schematic represeniation of the multiple 30a
binding sites in LIN28B 3'UTR.
Fig. 5B) Relative Luciferase aclivity in HelLa cells
transiently co-transfected with psiCheck2-
Lin28B-3'UTR 3'construct and pEGP-mir vectors
Renilla was used as a transfection control
normalizer. Each bar represents the average and
SD of 3 independent experiments
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LIN28B/30a axis controls invasion and proliferation in thyroid cell
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Fig. 6A) and 6B) Lin28BB enhances proliferation
and mir-30a slows it. Proliferation assay in 8505
and Cal62 respectively in cells transiently
transfected with mir-30a and LIN28B.

Fig. 6C) Mir-30a inhibits invasion. Matrigel
Invasion assays on Cal62 cells after 48h

CONCLUSIONS

1. LIN28B protein expression is correlated with BRAF and RAS mutations and Anaplastic Thyroid
Cancer, the most dedifferentiated and aggressive thyroid carcinoma.

2. Mir-30a represses LINZ8EB mRNA and protein levels and, inversely, LIN28B overexpression
downregulated mir-30a levels, thus conforming a double negative feedback loop.

3. PI3K pathway effectors IGF-1 and RAS upregulate Lin28B expression

4. LIN28B overexpression increase expression of HMGA2 and H-RAS oncogenes. Conversely,

mir-30a represses HMGAZ2 and PI3K/AKT pathway effectors involved in survival, motility and
proliferation H-RAS, PI3KR, BCL-2 and CDK6

5. Mir-30a-driven LIN28B silencing is elicited by direct
targeting to its 3'UTR

mir-30a  E— LIN28B
—
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