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messengerRNA

Really?! 
Who are you little thing? 

The son of a new genetics?

microRNA

We are very small 
and non-coding!
But we can do 

a big job
in your cells!
Size doesn’t 

matter!
Gary Ruvkun & 

                                           Victor Ambros

microRNAs & cancer in PubMed
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CLL – the “bipolar” leukemia

90-95%
Indolent to aggressive CLL in years 

5-10%
Richter’s transformation

(Marra A et al, "Richter's transformation in the heart" Lancet Oncology 2021)
Low miR-15/16 levels

high BCL2 Protein expression

great clinical activity of Venetoclax

“Unknown” mechanism

(low P16 without deletion,
mutations in TP53 in some patients)



The non-codingDNA paradox: 
we are what our non-codingDNA is !

WES



Genomic ultraconservation: paradigms

• ~ 5% of the human genome is more 
conserved than would be expected 
based on neutral evolution since the 
split with rodents 300 millions years 
ago;

• They exhibit almost no natural variation 
within the human population;

• The probability of finding one such 
element in 2.9 billion bases is less than 
10-22 under a neutral evolution model.



A transcribed Ultraconserved non-coding  element 
regulates P16 expression

Linda 
Fabris

(Fabris et al, in revision Nature Communication  2025)
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65% malignant cells
Into peripheral blood
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FIGURE 7

From ultraconservation to repurposing drugs: 
CDK4/6 inhibitors in RT?

(Fabris et al, in revision Nature Communication  2025)



Yes, CDK4/6 inhibitors in RT !

(Fabris et al, in revision Nature Communication  2025)

CD5 PAX5

3 out of 8 mice

Linda 
Fabris

Sam
Akanksha

High TRUC16 MEC-1 cells

Tail vein 
injection

CT scan for 
disease stage

CDK4/6 INH 
by gavaje

Pathology 
examination



Progress FS2: ncRNA-based 
mechanisms of resistance to therapy

TRUC-16 B-cell specific TG mouse model
(Erik Knutsen and Kinga Nemeth and Zara de Leon;

Collaboration with Mihai Gagea and Sabrina Bertilaccio)

A) Generation of B cell Specific TG of TRUC-16 B) TRUC-16 expression in B-cell specific TG mice

HI: Homozygous TG
HE: Heterozygous TG
HW: Homozygous non TG

WT

C) Hepatomegaly

TG WTTG

D) Splenomegaly

E) Mesenteric node lymphoma 8255

278

TG									WT

F) Super-increase in 
plasma LDH

TRUC-16 transgenic mice develop a disease similar to Richter’s transformation. (A) TRUC16 is 
under the control of VH promoter and IgH-Eµ enhancer that specifically induces expression of the 
transgene in the B cells (B) The confirmation of TRUC-16 high expression in tissues enriched in B 
cells; (C to F) Specific characteristics of the RT reproduced in TRUC-16 TG.

Erik KnutsenKinga Nemeth

(Nemeth et al, in preparation 2025)

Zara de Leon Swati 
Mohapatra



B-cell proliferation in uc-206 TG mice with RT
(Spatial transcriptomics in collaboration with Humam Kadara) 

(Nemeth et al, in preparation 2025)



Brief Report

CLINICAL TRIALS AND OBSERVATIONS

A phase 1 trial of ibrutinib plus palbociclib in previously
treated mantle cell lymphoma
Peter Martin,1,2 Nancy L. Bartlett,3 Kristie A. Blum,4 Steven Park,5 Kami Maddocks,4 Jia Ruan,1,2 LeAnn Ridling,3 Christopher Dittus,5
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Center, Washington University School of Medicine, St. Louis, MO; 4The Ohio State University Comprehensive Cancer Center, Columbus, OH; 5Lineberger
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KEY PO INT S

l Ibrutinib 560 mg daily
plus palbociclib
100 mg on days 1 to
21 of each 28-day
cycle could be safely
administered to
patients with
previously treated
MCL.

l Complete responses
and duration of
response (median,
>2 years) were high
relative to studies of
single-agent ibrutinib.

Single-agent ibrutinib is active in patients with previously treated mantle cell lymphoma
(MCL); however, nearly half of all patients experience treatment failure during the first year.
We previously demonstrated that prolonged early G1 cell cycle arrest induced by the oral,
specific CDK4/6 inhibitor palbociclib can overcome ibrutinib resistance in primary human
MCL cells andMCL cell lines expressing wild-type Bruton’s tyrosine kinase (BTK). Therefore,
we conducted a phase 1 trial to evaluate the dosing, safety, and preliminary activity of
palbociclib plus ibrutinib in patients with previously treated mantle cell lymphoma. From
August 2014 to June 2016, a total of 27 patients (21 men, 6 women) were enrolled. The
maximum tolerated doses were ibrutinib 560 mg daily plus palbociclib 100 mg on days 1 to
21 of each 28-day cycle. The dose-limiting toxicity was grade 3 rash. Themost commongrade
3 to 4 toxicities included neutropenia (41%), thrombocytopenia (30%), hypertension (15%),
febrile neutropenia (15%), and lung infection (11%). The overall and complete response rates
were 67%and 37%, andwith amedian follow-up of 25.6months, the 2-year progression-free
survival was 59.4% and the 2-year response duration was 69.8%. A phase 2 multicenter
clinical trial to further characterize efficacy is now ongoing. The current trial was registered
at www.clinicaltrials.gov as #NCT02159755. (Blood. 2019;133(11):1201-1204)

Introduction
Mantle cell lymphoma (MCL) is characterized by cell cycle dysre-
gulation. Sustained inhibition of CDK4 by palbociclib, an oral in-
hibitor of CDK4, induces prolonged early G1 cell cycle arrest (pG1)
in Rb-positive MCL tumor cells, regardless of the p53 status.1 In a
phase 1b study in patients with previously treatedMCL, palbociclib
yielded a response rate of 18%, with 5 of 12 patients remaining on
study beyond 1 year.2 Ibrutinib is an oral inhibitor of Bruton’s ty-
rosine kinase (BTK) with a response rate (RR) of 68%, a complete
response (CR) rate of 21%, and a median progression-free survival
(PFS) of 13.9 months in patients with previously treated MCL.3 The
molecular basis for resistance appears to be a result of bypassing of
the BTK blockade, frequently signaling through PI3K.4 Preclinical
data demonstrated that induction of pG1 by palbociclib can sen-
sitize ibrutinib-resistant MCL cells to killing by ibrutinib.4 We con-
ducted a phase 1 trial to evaluate the dosing, safety, and activity of
palbociclib plus ibrutinib in patients with previously treated MCL.

Methods
Patients with previously treatedMCL, a good performance status,
adequate bone marrow/organ function, and no prior treatment

with BTK or CDK4/6 inhibitors were eligible. Treatment consisted
of ibrutinib administered daily and palbociclib administered for
21 days of each 28-day cycle at the following dose levels: level 1,
ibrutinib 280 mg, palbociclib 75 mg; level 2, ibrutinib 420 mg,
palbociclib 75 mg; level 3, ibrutinib 420 mg, palbociclib 100 mg;
level 4, ibrutinib 560mg, palbociclib 100mg; and level 5, ibrutinib
560 mg, palbociclib 125 mg. Patients received treatment until
progression, unacceptable toxicity, or withdrawal.

The primary objective of this phase 1 trial was identification of
the recommended phase 2 dose, with secondary objectives in-
cluding estimation of the toxicity and activity profiles. Adverse
events were graded per Common Terminology Criteria for Adverse
Events v4.0. Response evaluation and time-to-event outcomes
were reported per International Working Group criteria3 and
estimated on the basis of the Kaplan-Meier method, with
95% confidence intervals calculated using Greenwood’s formula.
The final data lock was June 25, 2018.

All research was approved by institutional review boards, and
participants gave written informed consent. All authors had access
to primary trial data.
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Thank you to all the CLL patients 
and their families for trusting me and 

all my colleagues science!

SCIENCE IS WHAT CHANGE 
IN BETTER THE WORLD!!

Thank you to 
The CLL  Global Research Foundation, 

Michael Keating, Bill Wierda and Sam Pace
for all the wonderful support for

CLL research! 


