
SUMMARY 

• Head and neck squamous cell carcinomas (HNSCCs) have remained 
one of the common and lethal cancers around the wor1d. 

HNSCC rapidly spread via the lymphatics system, leading to a higher 
percentage of initial late-stage diagnoses and poor prognoses for 
patients. 

• CBX5 is downregulated highly metastatic breast cancers and may 
repress metastatic phenotypes 

• It is unclear what role is may have in HNSCC, or which specific functions 
of CBXS drive its antimetastatic role. 

• We aim to map molecular changes to phenolypic expression in order to 
provide better diagnostic prognoses for different HNSCC cell types as 
well as possible pharmacologic targets for treatment. 

HYPOTHESIS: Heterochromatin binding by CBXS, but not 
dimerization or ligand activation, is necessary to suppress 

in vitro metastasis in HNSCC cell lines. 

R EGIONAL M ETASTASIS SIGNIFICANTLY DECREASE S SURVIVAL AND IS 

ASSOCIATED WITH NEGATIVE TREATMENT OUTCOMES 

ORAL BREAST COLON 

-·· Figure 1. HNSCC rates are on the d ecline overall as are many cancers, hO\vever, the 
survivability of HNSCC has not significantfy changed over time unlike other cancer 
subtypes. 
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f igure 2. Comparison of 
angiofymphatic: invasion between 
NO- c1nd NO+ p.c1tient,. The 
dnical sigmicc1nce suggest, that 
itle genes lhat control lhe 
vascularity of h.uno<S may be the 
strongest candidates for 
biomc1rt;er diagnosis in primill'f 
HNSCC tumor,. 

CBXS IS D OWNREGULATED IN A GGRESSIVE HNSCC 
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figure 3. CO31 staintng of blood vessets of HNSCC primary tumors in mice, wtlich 
helped determine which HNSCC metastatic eel lines were vascular and avascul.v. 
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Figure 4. The CAL27 
and UMSCC 178 cd 
lines are metastatic 
vascular and appear 
to have lower 
constitutive express.ion 
of CBXS than the 
HN12, and HN6 lines 
which are metastatic: 
avaseular 

D ISSECTING CBX5 F UNCTION THROUGH M UTATIONS 

l165E 
Disrupts homodimerization 

V22M 
Disrupts heterochromatin 

binding to H3K9 

W174A 
Disrupts CBX5 ligand binding 

INTRODUCTION OF CBXS P OINT MUTATIONS 

Template 
CAGAGGATGAGGAGGAGTATGTTGTGGAGAAGGT1 Sequence 

csxs 

CAGAGGA T --- GAGGAGT A TGTCA TGGAGAAGGT1 V22M-l' 

CAGAGGATGAGGAGGAGTATGTCA TGGAGAAGGT1 V22M-2 

CAGAGGA TGAGGAGGAGT A TGTCA TGGAGAAGGT, V22M-3 

CAGAGGATGAGGAGGAGTATGTCATGGAGAAGGT1V22M4 

GAAGAGAGACTGACATGGCATGCATATCCT 

GAAGAGAGACTGACAGCGCATGCATATCCT w174
A-l 

GAAGAGAGACTGACAGCGCA TGCA TA TCCT w174A-2 

GAAGAGAGACTGACAGCGCA TGCA TA TCCT W174A4 

Figure 5. lnduc1tion of the V22M point mutation interrupts CBXS's ability to recognize the 
heterochromatin and bind to it. V22M-1 also had an addjtional unplanned mutation 
resulting in aa fr~meshift and rnultaanl tot,11 l<noctdown of CBX5 exPression which 
fortuitousty can be used as a negative control. 

CBX5 G ATEWAY C LONING 
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Figure 6. After earty restriction digests showed a failed attempt to introduce 1165E 
mutations we proceeded 10 only clone ourV22M and W174A mutants to send for 
sequencing. In a preliminary restriction digest al 4 V22M mutants had correct 
lengths. and three W174A mutants were the correct length. These 7 were then sent 
for genetic sequencing 1o verify the co«ec:t mutations were present 
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