Potential Roles of microRNA-29 family in
the Pathogenesis of Burkitt Lymphoma:

Therapeutic implications
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Introduction: Aberrant microRNAs expression has been reported in several cancers. Recently, we described reduced expression T =

3

levels of miR29a/b/c in Burkitt lymphoma (BL) tumors. BL is an aggressive B-cell lymphoma characterized by MYC oncogene
translocations. MYC was shown to inhibit miR-29 at the promoter gene. Potential targets of mir-29s contributing to the malignant
transformation include the cell cycle regulator CDK6, the anti-apoptotic protein MCL1, and TCL1, a protein critical in the transduction
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of antiapoptotic signals in B and T cells. Moreover, miR-29s target epigenetic regulators as DNA methyltransferases (DNMTs). We B) un dh Toh uh b 7 BL41

a + + + a Rajl
investigated the role of miR-29a/b/c and their targets in the BL pathogenesis. Methods and Results: Mature sequences of miR- et et
. .o . - v @O0 L ." 190 DNMT1 DNMT3B CDK6 p1é DNMT1 DNMT3B CDK6 p16
29a/b/c were transfected to the BL cell lines BL41 and Raji, and evaluated for DNMT3B, MCL1, BIM, CDK6, AKT and TCL1 protein DNMTT | s o mvmnm [0 DNMTT | e o | 10 %1 : ﬂi -
expression as well as for MCL-1 and CDK6 mRNA expression. BL cells were treated with 5-aza-2’-deoxicitidine (decitabine) and DNMT3B |2 ameiee o DNMTSB Qi m =1 P = § L
evaluated for miR29 expressions and methylation status. DNMT3B inhibition was performed by DNMT3B siRNA. miR-29 a/b1 and CDK®6 ._.i.-- % CDKE | v s v | 3 o R g k-
miR-29b2/c gene CpG sequences were identified and analysed using Methylation-specific PCR. 016 D BT i . " Core oL, HH .
. . . . g 028 * = 025
The mir-29s mimetics modulated the levels of AKT and phosphorylated-AKT proteins, as well pacin [ e (ol [ ———] ﬁ_m..-.-.i_lj.lj.lj_mm =L Lodnd e slE T HER L
as TCL1. Furthermore, decreased CDK6, DNMT3B, MCL1, and increased BIM protein Figure 7. The effect of decitabine in BLA1 and Raji cells. (&) Cel viabili uated by T lue after decitabi (M) at th -
. ey . . . . . . igure /. e eftect or decitabine in an dajl cells. ell viability was evaluate y Irypan blue atter decitabine treatment m at the corresponding time
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expressions levels were observ.ed. Additionally, decitabine induced p16-mRNA an(?I pereln "’ ASE L course and plotted relatively to the negative control. (B) DNMT1, DNMT3B, CDK6 and p16 protein expression, whereas b-actin is the endogenous control, followed
expression followed by reduction of DNMT1/3B, MYC and CDK6 protein expression in BL by relative protein expression vs control densitometry analysis of Western blot. (C) gPCR of p16 and CDK6 mRNA relative expression. The dot line represents the
cells, and increase of miR-29 expression. However, lower decitabine concentrations did not Burkitt control. * p<0.05; **p<0,01; **p<0,001
reduce MYC expression, but increased p16 mRNA and miR-29 levels and decreased DNMT1. Lymphoma A £ 5 - c 5 -
Methylation of CpG sequences at the miR-29b2/c gene promoter and miR-29a/b1 enhancer s A . - * "
: . L . : 2 5 5
region was confirmed and decitabine altered the methylation profile. Moreover, DNMT3B E I . '2 ;: . ga- . . Figure 8. MYC mRNA and miR-29a/b/c expression
SiRNA modulated miR-29 expression. Notably, the MYC mRNA expression levels were lower ; s j“ : - g: T g* ~—+ levels in Burkitt lymphoma tumour samples. MYC
in MYC (-) cases in comparison with those cases with MYC translocations as well as miR-29s e , : S = Y Lmper § 1 & 1 ' wms- - expression levels in BL cases that were positive for
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expression levels between MYC-positive and negative cases. Conclusions: Our data suggest a g e Nonnlocste : e st ? : € VITE transiocation vs non-transiocated cases \A).
role of miRs-29 in the BL pathogenesis and a potential therapeutic effect of epigenetic drugs Figure 1. Scheme of the hot spots found in our * WY status T MYC status MYC status Expression of miR-29 family members between
) . ) i ) previously published work with BL tumor | translocated vs non-translocated tumour samples (B,
in the BL treatment. Besides, the study also suggests that miR-23s regulation may involve samples. - 5 . . ._.Ei:;’cfﬁﬁm’ s o _:::::Ct:ﬁ::m] Gg S — Linear (MYC non translocated) C, D). The results represent the median between the
DNMT-mediated CpG sequence methylation. g = O g MVC ron Wansloead 2z . ® MY on tanscated f | el tumour samples. *p<0.05 (Man-Whitney test).
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RESULTS :
(A) (B) Figure 9. The effect 0of 0.5, 0.25 and 0.125 mM of decitabine on miR-29 and p16 mRNAexpression in BL41 and Raji cells. (A) BL41 cells were evaluated by gPCR for
BL41 Raji . BL41 Raji mir-29 expression after 24h and 72h, along with p16 mRNA expression. (B) Raji cells were harvested and evaluated by qPCR for miR-29 expression after 24 and 72h,
§ %) g § 1 Qe Pl me fan also evaluated for p16 mRNA expression after 72h. The dot line represents the negative control of the experiment. *p<0,05.
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g wof g ol 3 2 5 I 24h 72h I I 24h 72h I Figure 10. DNMT3B, DNMT1 and MYC protein expression after 0.5,
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FEE T F8 FES T EEs eMYC -MYC ESSSSS &S| [F5 S S| and evaluated after 24 and 72h for DNMT3B, DNMT1 and MYC
Figure 2. Mimetic transfection of miR-29 family in BL41 and Raji cells. (A) gPCR to detect the amount of transfected mimetlcs in comparison to the mimetic negative DNMT]I DNMT! —_—— e orotein expression. HSC70 was used as the endogenous control.
control after 8 and 24h. (B) Cell viability in comparison with the mimetic negative control after 8 and 24h pos transfection evaluated by Trypan blue. * p<0.05; ** p HSCT70 HSCT0 | |
<0.01; *** p<0.001. ]
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MCL1 || e— ) i N Figure 11. Methylation analysis of the miR-29a/b1 and miR-29b2/c gene promoter regions. Schematic representation of the miR-29a/b1 and miR-29b2/c gene
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AKT m - . . %“*‘" 3 o) cells. MSP-PCR using a specific primer set that amplified methylated (left panel) or unmethylated DNA (right panel), (B).
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Figure 3. Detection of MCL1, CDK6, AKT full and phosphorylated, TCL1, DNMT3B and BIM protein expression and MCL1 and CDK6 mRNA production after 8 and oo 7Aoo e T R - = 24h  72h 24h 72
24h of miR-29’s mimetics transfection. (A) Protein expression after 8 and 24h of 50 nM mimetic transfection in BL41 cells with the densitometry analysis of BL41 Raji BL41 Raji BL41 Raij

Western blot results, where the dot line represents the mimetic negative control. (B) The effect of the mimetics on CDK6 and MCL1 mRNA after 8h pos mimetic
transfection.
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Cul 29235 285¢ - Cul 29a 23 29¢ sz Figure 12. MSP-PCR analysis of the miR-29a/b1 and miR-29b2/c promoter regions in BL cells after decitabine (5-Aza-dC) treatments. BL41 and Raji cells were treated
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Figure 4. Detection of MCL1, CDK6, AKT full and phosphorylated,TCLl, DNMT3B and BIM protein expression and MCL1 and CDK6 mRNA production after 8 and 24h e i @
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of miR-29’s mimetics transfection. (A) Protein expression after 8 and 24h of 50 nM mimetic transfection in Raji cells with the densitometry analysis of Western blot : e miash mE : rEse miREh MR TCLA1 I— miR-29 family —I
results, where the dot line represents the mimetic negative control. (B) The effect of the mimetics on CDK6 and MCL1 mRNA after 8h pos mimetic transfection.
(A) (B) . Figure 13. DNMT3B knockdown effects on miR-29a/b/c expression T
cl 29A 29B  29C g 5 in BL cells. The DNMT3B siRNA transfection efficiency was evaluated ‘
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i T 4 48 h after transfection by Western blot. HSC70 was used as the inhibition
DNMTL | E E A | z .. Figure 5. Inhibition of DNMT3B protein expression and its effects on p16 mRNA. (A)  endogenous control (A). The miR-29 expression levels were
- “ = . - CT
g | DNMT3B and DNMT1 protein expression after 24h post transfection in BL41. (B) p16  measured 48 h after transfection by qRT-PCR, 2" = method was used
g mRNA relative expression evaluated by qPCR after DNMT3B reduction, whereas the  to calculate relative expression. (B). The dotted line represents the
g "_. barsrepresent the relative expressionin comparison to the negative control. experimental control (scramble siRNA).
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Figure 6. Induction of miR-29s expression after decitabine treatment. (A) BL41 and Raji cells were treated with 1 mM of Decitabine and evaluated by gPCR for miR-
29s expression. (B) Decitabine effect was also observed in BL41 and Raji cells, whereas the drug reduced MYC protein expression in which the densitometry analysis
shows the media of three independent experiments. The dot line represents the negative control. * p<0,05.
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