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3rd deadliest cancer affecting both sexes

Colorectal Cancer (CRC)

** Number of cases of 
individuals younger than age 45 
is on the rise



Colorectal Cancer

Cases with IBD 1-2%

IBD: Inflammatory bowel disease: Ulcerative Colitis 
and Crohn’s Disease

APC mutated in 85% 



Risk Factors: Minimize by making lifestyle changes



Warning Signs and Symptoms of Colorectal Cancer

**Get screened if you are 45 or older



BRAF 



Signaling Pathways involved in 
colorectal cancer progression

Cell & Bioscience 2019
***Patients continue to relapse

Therapeutic advances in 
Colorectal Cancer

BRAFi, 
Pan-RAFi

PD-1/PD-L1 
CTLA4

Bevacizumab

There are still gaps in knowledge on our understanding 
of drivers/promoters of colorectal cancer



STAT2

Is this gene important in cancer
And how to study it?

Antiviral

Tumor

(730)

STAT2 publications in PubMed
Total: 1116

(323)

Most of the cancer work has been done in vitro using tumor cell lines

Low Stat2

High Stat2

Adenocarcinoma

Normal Colon

STAT2 protein



1) Chemical model: 
    Azoxymethane (AOM) + Dextran Sulfate Sodium (DSS)

2) Genetic engineered models: Apc deletion,

3) Combination of chemical+ GEM: Il10 deficiency + AOM

Colorectal cancer models: 

X 

Stat2 deficient



Model of AOM-DSS of Colorectal Cancer

• Involvement of Environmental Health & Radiation Safety (EHRS)

• Requires approval by IBC and IACUC

Monitor for 50-100 days

3-4 months study

Single intraperitoneal injection of AOM

DSS (2-3%) is given in the drinking water (3 cycles)



Wild Type

Stat2KO

Dextran Sulfate Sodium:

• Inflammation in the colon
• Sold in powder form
• Do not want to inhale or ingest
• Dissolved in water
• Not considered hazardous by OSHA

Azoxymethane:

• Colon carcinogen
• Sold in liquid and powder form
• Do not want to inhale or ingest
• Delivered intraperitoneally in mice

Class II type B



We have Standard Operating Procedures (SOP) of how two handle chemicals

➢ Do not work with AOM if skin is cut or scratched

➢ Pregnant women should not handle this chemical

➢ Have the appropriate sharps container to dispose 
of syringes, pipettes, pipet tips

➢ Do not forget to decontaminate

➢ Transport in a secondary container

Safety Practices:AOM in the Lab

Wear protective protective equipment (PPE): Nitrile gloves, lab coat mask, goggles, closed toe shoes



Safety first: AOM in the Animal Facility

➢ After injection, animal waste, bedding 
and cage are considered hazardous for 
at least 48 hours

➢ Always use a biological safety cabinet

➢ Dispose of needles in sharps container

Wear PPE: Nitrile gloves, lab coat mask, goggles, shoe covers, head cover

➢ Place chemical hazard label on cages



Safety first: DSS in the lab

➢ Classified as non-hazardous chemical

➢ Its products of degradation are not 
toxic

➢ Use a biological safety cabinet 
to minimize aerosolization

➢ Stable in solution for a week

Wear PPE: Nitrile gloves, lab coat mask, goggles, shoe covers, closed toe shoes

➢ Can cause irritation of eyes and 
skin, nausea



Safety first: DSS in the animal facility

➢ Prepare freshly

➢ Place label on cage not to change 
water

➢ Use a biological safety cabinet to 
change water bottles

➢ Check volume in bottle daily



A hazardous studies door sign should be posted on the 
outside of the animal room



What are the issues to be aware of?

➢Walking around the lab with gloves that have touched chemicals

➢Disposing contaminated tubes, unused solutions and tips in the wrong sharp 
container

VS

➢A bad habit to recap needles



HOW  TO MINIMIZE RISK?

➢ Restrict access and follow safety practices

➢ Train personnel to change bedding/food /water

➢ Always wear PPE for those in contact with mice 



What’s next……
In vitro studies will help us 
understand the importance 
of STAT2 in colon cancer 
and how it works.
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Use of Tumor Cell Lines to modify gene expression (STAT2)

 1) Overexpression  

2) Silence expression (shRNA)

3) Delete gene of interest (Crispr/Cas9)

*Every cell line of human or mouse origin must be registered and 
approved by IBC

Bacterial plasmid, retroviral and lentiviral systems



Lentiviral System

Application to modify gene expression:

➢Primary Cells

➢Difficult to transfect cells

*Every plasmid or 
vector DNA must be 
registered and approved 
by IBC

Lipofection

VSV-G (envelope)

Gag
Pol
Rev 

Replication incompetent 
virus



Minimize hazards:

➢Treat with bleach:
❑   media containing virus
❑  Pipettes, pipette tips and tissue 

culture supplies
❑ Dispose as biohazardous waste

48-72 hours

(LV)

Antibiotic selection to
Generate stable cell line



Check expression of protein
in modified colon cancer 
cell line

HCT116

STAT2

GAPDH

shCtl     shSTAT2 EV    STAT2  O/E

STAT2

ACTIN



      HCT116
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So what’s next?



IBC                      IACUC

In vitro
Chemicals
Biologicals
Tumor cell lines
DNA vectors
▪  Oncogenes
▪  Tumor suppressors
▪  Introducing mutations

In vivo
Tumor cell lines
 Reduce pain/distress



Other factors to consider

Plastic vs glass pipettes

Insufficient training that affects labs with open design

▪ Sharing tissue culture rooms
▪ Incorrect disposal of broken glass/biologicals

Funding

Recycling of plastic red biohazard waste containers
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