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Background Information

WHAT ARE WE 

TALKING ABOUT AND 

WHY DO WE CARE?

BACKGROUND

INFORMATION



● Retinoblastoma protein-interacting zinc finger 
protein (RIZ)

-Tumor Suppressor 
-Transcriptional Regulator
-Binds to retinoblastoma protein (Rb)

● Retinoblastoma protein (Rb)
-Tumor suppressor
-Regulates the cell cycle, senescence, 
apoptosis, differentiation, and 
chromosomal stability.

What is the focus of this presentation?



How does the mechanism of RIZ binding work?

PR(SET)
Zinc Finger Motifs

Cyclin boxes A and B

❑ The make up of RIZ

➢ RIZ1 vs RIZ2

➢ The Acidic Region (AR) 

➢ Zinc Finger motifs 

❑ The make up of Rb

➢ Cyclin Box B

➢ Similarity of the AR to the consensus RB-

binding sequence 

➢ LXCXE Sequence 

RIZ 

sequence

IRCDE
LXCXE
Rb binding 
sequence



Zooming in on RB Protein

❖ What will mutations to the 

LXCXE-binding sequence

cause?

❖ What does the binding site 

cause interactions with?



● AR is intrinsically disordered 

● Interaction of RIZ to Rb shows direct contact 
physically and not just functionally, and does 
not require bridging molecules.

● If the homologous region, IRCDE, is responsible 
for the binding of RIZ to Rb

● RIZ binding has a similar affinity that is 
comparable to the affinity of peptides 
containing the LXCXE motif of viral 
oncoproteins (Kd 100-200nM)

Objectives:



EXPERIMENTS

BACKGROUND
INFORMATION



How were RIZ and Rb Prepared For Experimental Use?

• Recombinant Forms 

of the Acidic Regions 

of the RIZ Protein 

Were Used.

• Cyclin Boxes A and B 

Were Amplified 

Resulting In The 

Protein Construct 

RbAB
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Results  

Conclusions

EXPERIMENTS

Results

Conclusions

BACKGROUND
INFORMATION



Nuclear Magnetic Resonance (NMR) Spectroscopy

➢ What Is NMR and The Setup

• 13C and 15N or just 15N

• Chemical shifts in AR were

based of 3D ROCSY, 

HNCACB, CBCA(CO)NH, 

C(CCO)NH, HNCO, and 

HN(CA)CO spectra.

• Nuclear Overhauser effect 

(NOE)

• Heteronuclear single-quantum 

correlation HSQC

• SSP scores 



Nuclear Magnetic Resonance (NMR) Spectroscopy

➢ Results / Conclusions

➢ Unfolded 

protein and 

highly flexible           

-Intrinsically 

Disordered



Nuclear Magnetic Resonance (NMR) Spectroscopy

➢ Results / Conclusions Continued

• Figure 9 (HSQC)

➢ Black Peaks line up with Red 

Peaks

➢ AR-N is binding to RB

• Figure 6 (HSQC)

➢ Residues 306-322 affected most 

by RbAB binding

➢ Residues 255-267 also affected 

by RBAB binding. (Lower affinity)

➢ AR regions are binding to RB



Isothermal Titration Calorimetry (ITC)

➢ What Is ITC and The Setup

• RbAb injected into the 

calorimeter (heats of 

binding)

• Affinity of RbAb for AR-

N and FITZ-RIZ(254-

267)

-Dissoication Constant 



Isothermal Titration Calorimetry (ITC)

➢ Results / Conclusions

• AR + RbAB

• AR-N + RbAB

• AR-C +RbAB

• AR-C binds to 

RbAB. AR-N?



Fluorescence Anisotropy

➢ What Is Fluorescence Anisotropy and The Setup 

• Direct Binding 

Assays

• Competitive 

Binding Assays

• Dissociation 

Constants 



Fluorescence Anisotropy

➢ Results / Conclusions

• AR-N-FITC peptide + RbAB

• AR-C-FITC peptide + RbAB

• (AR-N-FITC peptide + RbAB) +AR-N = 

(AR-N + RbAB) + AR-N-FITC peptide

• (AR-C-FITC peptide + RbAB) +AR-C = 

(AR-C + RbAB) + AR-C-FITC peptide

• AR-C AND AR-N bind to RbAB



➢ ITC Results / Conclusions (Continued)

➢ Competitive ITC Experiment

AR-N-FITC peptide + (RbAB +AR-C) 

= AR-C + (RbAB + AR-N-FITC 

peptide)

AR-N + (RbAB +AR-C) = AR-C + 

(RbAB + AR-N)

➢ AR-N does bind to RbAB

➢ ∆H° = 0 for prior ITC Experiment 



● AR is intrinsically disordered

● The AR region of the RIZ protein does bind RB

● The homologous region, in the AR, region, 
IRCDE is responsible of binding to RB

● RIZ has similar affinity when compared to other 
peptides containing the LXCXE motifs

SUMMARY
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