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 The binding of the PDZ tandem of syntenin to target proteins

Development of an Allosteric Inhibitor of the Protein-Prote-
in Interaction Between the Leukemia-Associated Proteins RUNX1 and CBFb

analog inhibitors directed against the Plasmodium falciparum M17 leucine aminopeptidase 
as lead anti-malarial compounds

MLL Protects CpG Clusters from Methylation wi-
thin the Hoxa9 Gene, Maintaining Transcript Expression

Structural basis for the inhibition of the essential Plasmo-
dium falciparum M1 neutral aminopeptidase: a new route for antimalarial compounds

Binding of MLL CXXC domain to CpG 
DNA is required for MLL-AF9 to protect Hoxa9 from methylation and induce leukemia, 

Structural basis for MLL, CXXC domain 
protection against CpG DNA methylation and the essential role of this function in MLL-AF9 
leukemia

Molecular Basis of Mixed Lineage Leu-
kemia (MLL) – Menin Interaction: Implications for Targeting MLL Fusions in Leukemia

in press
Crystal structure of  menin 

reveals the binding site for mixed lineage leukemia (MLL) protein
 

Menin-MLL inhibitors reverse oncoge-
nic activity of MLL. Fusion proteins in leukemia



 

chronic myeloid 
leukemia, CML BCR

ABL
BCR-ABL

Acute Promyelocytic Leukemia, APL

Retinoic Acid Receptor Alpha

MLL Mixed Lineage Leukemia



MLL
MLL

MEN1 Multiple Endocrine Neoplasia I .
Cell Cell,

MLL

MLL

in vitro, 
Nature 

Chemical Biology

Lens Epithelium Derived Growth Factor
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Hoxa9 Meis1
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CBF MLL.
Terapia celowana 

MLL Mixed Lineage Leukemia
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microvesicles oncosomes

       



 

Oncogene-containing microvesicles as me-

Tissue factor in tumour progression and 

Aberrations in EGFR in Human GBMs: Novel Diagnostic 
and Biomarker Strategies  

Regional molecular heterogeneity in 
glioblastoma multiforme



 

Blood,  in 
press.

 

Cancer Cell
submitted  

 BioEssays, ahead of 
print

 Cancer Cell ahead 
of print.

 

 Semin. Immunopathol.
 

Blood, 

 Seminars in Thrombosis and Hemostasis (STH), 

 
British Medical Bulletin

 
 Thrombosis Res. 

  

Arterioscl. Thromb. Vasc. Biol. (ATVB), 

 
Proce-

edings of the Natl. Acad. of Sci., USA (PNAS), The 
Gazette

 
Cell Cycle, 

  

Cancer Research 
.

 

Arterioscl. Thromb. Vasc. Biol. (ATVB), 

 
via Nature Cell 

Biology, 



 
ras

Oncogene 
 

Journal of Thrombosis and Haemostasis (JTH), 

 

 Am. J. Pathol. (AJP), 
 

Cancer Research, 



 

driver mu-
tations passenger mutations

Ryc. 1. Glossary. 



stem cells

heterogeneity

Ras i scribbled
Drosophila

 

Ryc. 2. .
RasV12 i scribbled Scrib Drosophila melanogaster  

Nature

soil

niche
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vesiculation
extracellular vesicles – EVs

on-
cosomes

EGFR, EGFRvIII, RAS

epithelial-to-mesenchymal transition
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ectosomes
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extracellular vesicles (EVs). 



EGFR, EGFRvIII, RAS

epithelial-
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1 Intercellular transfer of the oncogenic receptor EGFRvIII by microvesicles derived from 

tumour cells
2 Cancer cell-derived microvesicles induce transformation by transferring tissue trans-

3 Microvesicles: mediators of extracellular communication during cancer pro-

gression

Melanoma exosomes educate bone marrow progenitor cells toward a pro-metastatic pheno-

type through MET
5 Extracellular vesicles-vehicles that spread cancer genes

Membrane-derived microvesicles: important and underappreciated mediators of cell-to-

-cell communication

Glioblastoma microvesicles transport RNA and proteins that promote tumour growth and 

provide diagnostic biomarkers



 

 



  

                                          

 







 Synergistic enhancement of cellular immune responses by the novel Toll receptor 7/8 agonist 

 

Increased programmed death-1 expression on CD4+ T cells in cutaneous T-cell lymphoma: 
implications for immune suppression. 

 Synthetic imidazoquinolines potently and broadly activate the cellular immune response of pa-
tients with cutaneous T-cell lymphoma: synergy with interferon-gamma enhances production 



The addition of interferon gamma to oral bexarotene therapy with photopheresis for Sézary 
syndrome. 

 Enhancement of the host immune responses in cutaneous T-cell lymphoma by CpG oligode-
oxynucleotides and IL-15. 

  
T cell lymphoma. 

 

ligand and treatment with GM-CSF on dendritic cell numbers and the production of cytoki-
nes. 

for therapy of cutaneous T cell lymphoma. 
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Pattern 
Recognition Receptors – PRR

Pathogen Associated Molecular Patterns – PAMP
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Tissue Surgery Plastic and Recon-
structive Surgery The Know How of Face Transplantation
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Lymphoid tissue stromal cells coordinate 
innate defense to cytomegalovirus

Tissue-resident memory CD8+ T cells continuously patrol skin epithelia to quickly recognize 
local antigen.

Dynamic T cell-APC interactions sustain 

TCRs. 
 Intravital imaging of anti-tumor immune response and the tumor 

microenvironment
Ragweed pollen-

mediated IgE-independent release of biogenic amines from mast cells via induction of mito-
chondrial dysfunction  

Lactoferrin-monophosphoryl 

Increased ROS generation in 

Immunoregulatory function of lactoferrin in immunosuppressed and autoimmune animals
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Iron-mediat-

of lactoferrin
Lactoferrin Ameliorates 

Clinical Symptoms of Experimental Encephalomyelitis in Lewis Rats

A complex of lactoferrin with 

in mice

Immunosuppressory activity of an isoxazolo[5,4-e]triazepine-compound RM-33 II. Effects 

Glyco-
macropeptide protects against experimental endotoxemia and bacteremia in mice

Effects of lactoferrin on the 

Immunosuppressive activ-
ity of an isoxazolo[5,4-e]triazepine--compound RM33. I. Effects on the humoral and cellular 
immune response in mice

Effects of lactoferrin on stress-related immune dysfunctions in mice and humans. In: The 
Wonders of Whey… Catch the Power

Lethality in LPS-induced endotox-

protective action of lactoferrin
Protective effects of lacto-

ferrin in Escherichia coli-induced bacteremia in mice: relationship to reduced serum TNF 
alpha level and increased turnover of neutrophils

Characterization of the human lactoferrin (HLF) 
cell line HLFK1, generated in CBA mice
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IN VIVO
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Cloning expression and uses of human 
lactoferrin.



Human lactoferrin. 

Human lactoferrin.

Method for treating aseptic SIRS in humans and other ani-
mals

Use of colostrinin, constituent 
peptides thereof, and analogs thereof as modulators of intracellular signaling molecules. 

Use of colostrinin, constituent peptides thereof, 
and analogs thereof as inhibitors of apoptosis and other cellular damage

Rats
Lactoferrin restra-

ins allergen-induced pleurisy in mice

lactoferrin primary vaccination versus booster regimen

lactoferrin on Mycobacterium tuberculosis induced immunopathology

Lactoferrin 
decreases LPS-induced mitochondrial dysfunction in cultured cells and in animal endotoxe-
mia model

A Novel Human Recombinant Lactoferrin 
Augments the BCG Vaccine and Protects Alveolar Integrity upon Infection with Mycobacte-
rium tuberculosis in mice

 New insights into 
clinical trial for Colostrinin in Alzheimer’s Disease

Effects of Colostrinin on Gene Expression – Transcriptomal Network Analysis. Inter Immu-
nopharmacology

Recombinant human lactoferrin expressed in glycoengineered 
Pichia pastoris: Effect of terminal N-Acetylneuraminic acid on in vitro secondary humoral 
immune response

Colostrinin Decreases Hypersensitivity and Allergic Responses to Common Allergens



An Oxidative Stress Modulator for Prevention and Treatment of 
Age-related Disorders

Lactoferrin ameliora-
tes symptoms of experimental encephalomyelitis in Lewis rats

Colostrinin delays the onset of prolifera-

Alternative therapies in antibiotic-resistant infection
Lactoferrin modulation 

Milk-derived proteins and peptides of potential therapeutic and 
nutritive value

Lactoferrin in health and disease

Iron-media-

of lactoferrin

Immunoregulatory function of lactoferrin in immunosuppressed and autoimmune animals

responses against challenge with virulent Mycobacterium tuberculosis

Colostrinin decreases 
spontaneous and induced mutation frequencies at the hprt locus in Chinese hamster V79 
cells

Linear quantitation of Abeta aggrega-

Colostrinin™ Increases 
the Lifespan and Neurological Performance of Mice

Linear quantitation of Abeta aggrega-

Colostrinin decreases 
spontaneous and induced mutation frequencies at the hprt locus in Chinese hamster V79 
cells

Lactoferrin decreases pollen anti-

Effects of lactoferrin on the 



Colostrinin-Driven Neurite Outgrowth 

Lactoferrin accelerates reconstitution of 
the humoral and cellular immune response during chemotherapy-induced immunosuppres-
sion and bone marrow transplant in mice

Effects of lactoferrin on the 

Generate T Helper Response and Subsequent Protection against Challenge with Virulent 
Mycobacterium tuberculosis

Protective 
effect of colostrinin on neuroblastoma cell survival is due to reduced aggregation of beta-
-amyloid

Effect of lactoferrin on the methotrexate-induced 
suppression of the cellular and humoral immune response in mice

Lethality in LPS-induced endotoxe-

protective action of lactoferrin
Enhanced clearance of Escherichia coli and Staphylo-

coccus aureus in mice treated with cyclophosphamide and lactoferrin

Protective effects of lacto-
ferrin in Escherichia coli-induced bacteremia in mice: relationship to reduced serum TNF 
alpha level and increased turnover of neutrophils

Effects of lactoferrin on IL-6 production by peritoneal 
and alveolar cells in cyclophosphamide-treated mice  

The alcohol-induced conformational changes in casein micelles: a new challenge 

Normalization of peripheral blood cell composition by 
lactoferrin in cyclophosphamide-treated mice

Immunomodulation by nutrition: A new challenge for milk-derived proteins and 
peptides

Reconstitution of the cellular immune response by lacto-
ferrin in cyclophosphamide-treated mice is correlated with renewal of T cell compartment. 
Immunobiology

Orally administered lactoferrin restores humo-
ral immune response in immunocompromised mice

Bovine lactoferrin decre-
ases histopathological changes in the liver and regulates cytokine production by splenocytes 



 Involvement of lipopolysaccharide-binding protein 
in spontaneous and lipopolysaccharide induced production of tumor necrosis factor alpha 
by peripheral blood mononuclear cells: regulatory effects of lactoferrin.

Modulation of 4HNE-mediated signaling by proline-rich polypeptides from ovine colo-
strum

Lactoferrin and immunologic dissonance: Clinical implications

Generation Of DTH To Ovalbumin Can Be Inhibited By Bovine Serum Albumin Bearing 
a-D-Mannopyranosyl Residues

Differential effects of pro-

responses in mice

Lactoferrin-induced up-regulation 
of zeta (zeta) chain expression in peripheral blood T lymphocytes from cervical cancer pa-
tients
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LVLLFLGAPG LCLAGRRRRS VQWCAVSQP  ATKCFQWQRN MR VRGPPVS 
CIKRDSPIQC IQAIAENRAD AVTLDGGFIY EAGLAPYKLR PVAAEVYGTE 
RQPRTHYYAV AVVKKGGSFQ LNELQGLKSC HTGLR TAGW NVP GTL PF 
LNWTGPPEPI EAAVARFFSA SCVPGADKGQ FPNLCRLCAG TGENKCAFSS 
QEPYFSYSGA FKCLRDGAGD VAFIRESTVF EDLSDEAERD EYELLCPDNT 
KPVDKFKDC HLARVPSHAV VARSVNGKED AIWNLLRQAQ EKFGKDKSPK 

FQLFGSPSGQ KDLLFKDSAI GFSRV PRID SGLYLGSGYF TAIQNLRKSE 
EEVAARRARV VWCAVGEQEL RKCNQWSGLS EGSVTCSSAS TTEDCIALVL 
KGEADAMSLD GGYVYTAGK  GLVPVLGENY KSQQSSDPDP NCVDRPVEGY 
LAVAVVRRSD TSLTWNSVKG KKSCHTAVDR TAGWNIPMGL LFNQTGSCKF 
DEYFSQSCAP GSDPRSNLCA LCIGDEQGEN KCVPNSNERY YGYTGAFRCL 
AENAGDVAFV KDVTVLQNTD GNNNEAWAKD LKLADFALLC LDGKRKPVTE 
ARSCHLAMAP NHAVVSRMDK VERLKQVLLH QQAKFGRNGS DCPDKFCLFQ 
SETKNLLFND NTECLARLHG KTTYEKYLGP QYVAGITNLK KCSTSPLLEA 
CEFLRK 
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Cerebral cortical astroglia from the trisomy 16 mouse, a model for Down syndrome, 

 Increased expression of voltage-activated calcium 
channels in cultured hippocampal neurons from mouse trisomy 16, a model for Down 
syndrome

Evidence of increased oxidative 
stress in hippocampal primary cultures of trisomy 16 mouse. Studies on metallothionein-I/II



Inhibition of NMDA-evoked currents by conantokin-T 
and conantokin-G in cultured embryonic murine hippocampal neurons

Abnormal synaptic 
plasticity mechanisms in the Ts65Dn mouse, a model for retardation in Down syndrome

Activator Protein-1 DNA binding 
activation by hydrogen peroxide in neuronal and astrocyte primary cultures of trisomy 16 and 
diploid mice

Brain myo-inositol levels is elevated in Ts65Dn mouse and reduced after lithium treatment, 1H 
MRS study of the Ts65Dn mouse brain

Rapoport, Ts65Dn mouse, a Down syndrome 
model, exhibits elevated myo-inositol in selected brain regions and peripheral tissues

Measurement of myo-inositol 
turnover in phosphatidylinositol: Description of a model and mass spectrometric method for 
cultured cortical neurons

ncreased 

16 mouse hippocampal neurons
Abnormal synaptic plasticity in the 

DS, J. of Comp
 Elevated 

in unipolar brush cells (UBCs) of Down Syndrome mouse model, Cellular and Molecular 
Neurobiology

 Altered signaling pathways underlying abnormal hippocampal synaptic plasticity in 
the Ts65Dn mouse model of Down Syndrome

Ts65Dn, a mouse model of Down syndrome, exhibits 
increased GABA

B
 induced potassium current

 
Trisomy for the Down syndrome ‘critical region’ is 

Defects in embryonic neurogenesis and initial synapse 
formation in the forebrain of the Ts65Dn mouse model of Down syndrome

Speeding of miniature excitatory post-
synaptic curents in Ts65Dn cultured hippocampal neurons.



Down’s syndrome suppression of tumour growth and the role of the calcineurin 
inhibitor DSCR1

Olig1 

Abnormal microRNA expression in Ts65Dn hippocampus and whole 
blood: contribution to Down syndrome phenotypes

Dysfunctional hippocampal 
inhibitory circuitry in the Ts65Dn Down syndrome mouse model: a potential role in memory 
consolidation

From abnormal hippocampal synaptic plasticity in Down syndrome 
mouse models to cognitive disability in Down syndrome

PTSD and DNA methylation in select immune function gene promoter regions: a repeated 
measures case-control study of U.S. military service members

 



 



         



Down syndrome critical region 1

Therapy

Patient with  
Down  

Syndrome

Fig. 1
Adapted:Epstein 1986; Tessarollo 2010

GIRK2

DSCR1

Olig1/O
lig2

X?

XX?

Trisomic genes

Strategia

Synaptic 
plasticity

Neurogenesis Circuit 
physiology



Preclinical results

Strategia

Repetitive TBI PTSD

Pattern of  
neurons/microglia  

vasculature

Neuronal/microglia 
Transcriptome & 

epigenetic biomarkers

BehaviorNeuropathology Neuronal and 
microglia activity

Terapia
Fig. 2
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Synthesis of Triethyl N-For-
myl-N-phosphonomethylglycinate and Diethyl N-Formyl-N-phosphonomethylglycine and 
Studies of Their Rotational Conformers by Dynamic NMR



1H NMR Studies of Aqueous Micellar So-
lutions of N-Dodecyl-N,N-dimethyl-N-benzylammonium Chloride

NMR solution structure of Apis mellifera 
chymotrypsin/cathepsin G inhibitor-1 (AMCI-1): structural similarity with Ascaris protease 
inhibitors

Isolation and structure determi-
nation of 5,7-disubstituted simple coumarins in the fruits of Heracleum mantegazzianum

Determination of a high precision structure of a novel 
protein, Linum usitatissimum trypsin inhibitor (LUTI), using computer aided assignment of 
NOESY crosspeaks

Structure-function relationship of 
serine protease-protein inhibitor interaction

bond indicators in proteins
Degradation of amino-(3-methoxyphenyl)

methanephosphonic acid by Alternaria sp. Phosphorus
Structure-based and synthesis 

of dipeptide analogues as new inhibitors of leucine aminopeptidase

NMR structures of two variants of bovine pancreatic 

stability
Hydrogen bonds in human ubi-

Letter 
to the Editor: Assignment of 1H, 13C and 15N resonances of the N-terminal microtubule-
-binding domain of human doublecortin

The DCX-domain tan-
dems of doublecortin and doublecortin-like kinase

-

The most potent organo-
phosphorus inhibitors of leucine aminopeptidase. Structure – based design, chemistry and 
activity

anonical Protein Inhibitors of 
Serine Proteases

Synthesis, Conformation, and Immunosuppressive Activity of CLX and Its Analogues, Biopo-
lymers

Hydrolysis of the Phospho-
-

-Terminal Functional Group



Charged gels as orienting media for measurement 
of residual dipolar couplings in soluble and integral membrane proteins

Probing the supramodular archi-
tecture of a multidomain protein: the structure of syntenin in solution

Column chromatography and preparative TLC for isolation and puri-

High Resolution Structure of the HDGF PWWP Domain: a Potential DNA Binding Protein

The Dimeriza-
tion Mechanism of LIS1 and its Implication for Proteins Containing the LisH Motif

The binding of the PDZ tandem of syntenin to target proteins

The DC-module of doublecortin: dynamics, domain boundaries and functional impli-
cations

Increasing the accuracy of 
solution NMR structures of membrane proteins by application of residual dipolar couplings 
– high resolution structure of outer membrane protein A

Structural Basis for Recognition of 
SMRT/N-CoR by the MYND Domain and Its Contribution to AML1/ETO’s Activity

MLL Protects CpG Clusters from Me-
thylation within the Hoxa9 Gene, Maintaining Transcript Expression

NMR Solution Structure of the Integral Mem-

Struc-
ture of the AML1-ETO eTAFH domain – HEB peptide complex and its contribution to AML1-
-ETO activity

On the mechanism of autoinhibition of the RhoA-speci-

The 
solution structure and dynamics of the DH-PH module of PDZRhoGEF in isolation and in 
complex with nucleotide-free RhoA



Structural basis for MLL CXXC 
domain protection against CpG DNA methylation and the essential role of this function in 
MLL-AF9 leukemia

Structure of the AML1-ETO NHR3-PKA(RIIal-
pha) Complex and Its Contribution to AML1-ETO Activity

Molecular basis of the Mixed 
Lineage Leukemia (MLL) – menin interaction: implications for targeting MLL leukemias.  

heterodimer stimulates the MLL1 methyltransferase activity through coordinated substrate 
interactions with the MLL1 SET domain

Structural features and chaperone 
activity of the NudC protein family

Crystal structure 
of Menin reveals the binding site for mixed lineage Leukemia (MLL) protein

Menin-MLL Inhibitors Reverse 
Oncogenic Activity of MLL Fusion Proteins in Leukemia

Structure-based design of novel ben-

Mycobacterium tuberculosis RNA polymerases
-

ling the Dynamic Interfaces of Fluorinated Transcription Complexes for Ligand Discovery 
and Characterization

Structural insights into inhibition of the bivalent menin-
-MLL interaction by small molecules in leukemia

 
Detection of disordered regions 

in globular proteins using (13) C-detected NMR

Sekikaic Acid and Lobaric Acid Target a Dyna-



Leukemia Fusion Target AF9 Is an Intrinsically Disordered Transcriptional Regula-
tor that Recruits Multiple Partners via Coupled Folding and Binding

Convergence of the ZMIZ1 and NOTCH1 pathways 
at C-MYC in acute T lymphoblastic leukemias

 
Inhibitors of the Menin-Mi-

xed Lineage Leukemia (MLL) Interaction. Probe Reports from the NIH Molecular Libraries 
Program. 

A Novel Small-Molecule Inhibitor of Mcl-1 Blocks Pancreatic Cancer Growth In 
vitro and In vivo

Dysregulated Hematopoiesis Caused by Mammary Cancer 
Is Associated with Epigenetic Changes and Hox Gene Expression in Hematopoietic Cells. 
Cancer Res

Solution NMR Approaches to the Structure and 
Dynamics of Integral Membrane Proteins in Structural Biology of Membrane Proteins,



 

MLL Mixed Lineage Leukemia

MLL 

Hox

MLL

 



in vivo



Nature Structural and Mole-
cular Biology

in vivo

Nature Chemical Biology Blood in 
vitro
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Nature Structural and 
Molecular Biology
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