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Anatomy and function of the large bowel

Ascending

colon

Descending
colon

Sigmoid
colon

ANATOMY

Length —1.5 m (150 cm)
Circumference — 6.5 cm
Surface area — 995 cm?

15 million crypts
2000 cells/crypt
12-18 stem cells each crypt

Slightly different numbers for
the small intestine

Muscularis

#ADAM
FUNCTIONS

Water and bile resorption
Fecal mass consolidation
Barrier

Peristalsis

Highly vascularized

Mesenteric lymph nodes
Pathogen surveillance; defense
against pathogens

Microbiota

Submucosa Mucosa (epithelium)

CELL BIOLOGY

Differentiated cells types:

Stem cells

Colonocyte or enterocyte (absorptive)
Paneth (secretory; small intestine only)
Goblet (secretory)

Enteroendocrine (secretory)

Tuft (secretory)

M cell (immuno-regulatory)

Stroma — fibroblasts, smooth muscle,
endothelial, and neuronal




Colorectal Cancer

Colorectal cancer (CRC) is the third
most diagnosed cancer and third

leading cause of cancer-related
death in the US.

Expected 153,020 new CRC cases in
2023 in the US, predicted 52,550
CRC-related deaths.

CRC incidence is declining in older
individuals (>65 years of age)

CRC increases from 11% in 1995 to
20% in 2019 in persons under 50
years of age

I : I
Normal : Aberrant i Early i Late
intestinal ! crypt foci | adenoma : adenoma
epithelium : : :
I I I
» Inflammation ; «LOH18q
Tumour- = Environmental i » SMAD4 mutation
initiating T mutagens : « CDC4 mutation
event «Spontaneous || * KRAS mutation = TGFBR2 mutation
mutation » BRAF mutation :
i g ?g i
l i i
I I
} ]
| |

= TP53 mutation
= BAX mutation

= APC mutation
= Increased
WNT-8-

catenin
signalling

cytokines

* Pro-inflammatory

» Growth factors

(

* Chemokines

» Cytokines

» Pro-inflammatory
cytokines
» Growth factors

» Pro-inflammatory
cytokines
» Growth factors

J

* ROS
= Epigenetic
changes

S

Tumour promotion Tumour progression

Carcinoma Metastasis

L[]

-

NK cell

TAM

f i} \

TAN

DC

4

TME

* Pro-angiogenic factors

* ECM-degrading factors

= Factors promoting the
invasive motility of CRC cells

Vogelstein and Fearon, 1990; Siegel, 2023; Schmitt, 2021



Through the endoscope lens

“clean colon”  Aberrant crypt focus  Early adenoma  Advanced adenoma  Colorectal cancer



Attenuated polyposis

- ™3 1 4

. o .L'
Colonoscopy-showing-polyposis-with-large-
polypoid-lesions-in-the-cecum,-the-proximal-
B ascending-colon,-and-the-sigmoid-colon.

(G) (H)

Cureus-—Springer Nature Group article; Bhesania et al.



Inheritance patterns of CRC syndromes

Autosomal dominant Autosomal recessive

(FAP, AFAP, PPAP, Lynch Syndrome, (MAP, NTHL-1, MISH3)

Hamartomtatous polyposis) Bloom syndrome is here
CRC

| | | | | | | |
CRC

CRC CRC



Hereditary Susceptibility to CRC

Sporadic —
(65%—85%)
Familial

(15%—20%)

Hamartomatous
polyposis (<0.1%)
colorectal cancer-including

‘ —————__ Hereditary non-polyposis
Adenomatous polyposis Lynch syndrome- (=3%)

(FAP, AFAP, MAP, PPAP) MLH1, MSH2, MSH6, PMS2

Bloom is in here

(2%)

Non-Polyposis
Polyposis



TABLE1 Recommendations for surveillance and treatment of people with BSyn

Clinical condition Screening/prevention recommendations Treatment recommendations

Leukemia e Awareness of symptoms of leukemia, such as pallor, For all cancers:
abnormal bleeding, petechiae, fatigue, and unintentional There is a possibility of increased risk for secondary
weight loss cancers after chemotherapy/radiation.

MRI and ultrasonography are preferred over CT scans,
PET scans, and other radiography procedures.

Chemotherapy should be adapted; BSR patients have
typically tolerated 50% or below the normal regimen
dosage.

lonizing radiation or alkylating agents (busulfan,
melphalan, or cyclophosphamide) are not
recommended.

Lymphoma e Awareness of symptoms, such as enlarged lymph nodes,
unexplained fevers, night sweats, fatigue, unintentional
weight loss

e Whole body MRI scanning every 1-2 years, starting at
age 12-13

Colorectal Cancer e Annual colonoscopy and FIT every 6 months, starting at
age 10-12 years

Breast Cancer e Annual breast MRI scans, starting at age 18

Skin Cancer e Reduce excessive exposure to sunlight
Cover exposed skin
Use a broad-spectrum sunscreen with SPF of 30 with
application twice daily and every 2-3 hr if outdoors

Wilms Tumor e Awareness of symptoms, such as hematuria and a painless
abdominal mass
e Abdominal ultrasound every 3 months, starting at diagnosis

toages Cunniff et al. American Journal of Medical Genetics, 2018




MUTYH-associated polyposis (MAP):

treatment and surveillance

MAP TREATMENT AND SURVEILLANCE: PERSONAL HISTORY

ADENOMA/POLYP TREATMENT SURVEILLANCESf

BURDEN

Small adenoma * Colonoscopy and polypectomy

burden that every 1-2y

can be handled » Surgical evaluation and Colon cancer:

endoscopicallyP counseling if appropriate®:° * If patient had colectomy with IRA, then

endoscopic evaluation of rectum every
6-12 mo depending on polyp burden.
* Chemoprevention may be considered to facilitate
management of the remaining rectum or pouch
. post-surgery in select patients (eg, progressive
Personal history polyp burden).There are no FDA-approved
of MAP — | medications for this indication for individuals
with MAP at present.

* Colectomy® with IRA
* Consider proctocolectomy with Extracolonic:
Adensiia burder IPAA if dense rectgl polyposis i Annu::xl physical examinatior] .
that cannot not manageable with « Baseline upper endoscopy (including complete
— ol t If patient had i izati inni
be handled po:ypectomy. i RAtch visualization of the ampulla of Vater9 beginning
S anene colectomy with IRA, then
endoscopically y ! at age 30-35 y [See FAP-A 3 of 3 for follow-up of
endoscopic evaluation of duodenoscopic findings])
rectum every 6-12 mo
depending on polyp burden.

Xavier Llor, Yale School of Medicine NCCN guidelines v.2, 2022
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ASC derived

Cancer Organoid Models: current best |E——
method to study human cancer

Tissue biopsy

Single cells

3D culture

Differentiation
and expansion

po‘:oo t) Mature
57 7 e -NQ organoid
j{y&,ﬁ’«&( Sl

@”V CQ}_'/ ‘9
Human colorectal cancer organoids



Bloom syndrome

organoid biobank

Cancer driver gene somatic
mutations

Bulk and single-cell RNA
expression profiles

Drug screening platform to
identify cancer cell
vulnerabilities and host
sensitivities

DNA sequence

CAGCTGCGTCAGATACTACGAGTCTG

DNA sequence

CAGCTGCGTCAGATACTACGAGTCTG

RNA expression

Gene - drug association

Normal

o0

Organoids

7
Biobank

expansion
& storage




What can you do to help?

* We are making
* Cancer organoids from any and all types of cancer from surgeries or biopsies
* Normal tissue organoids from non-involved tissue from surgeries or biopsies
* Normal and adenoma samples from endoscopies

* To make normal and cancer organoid models, WE NEED FRESH CANCER
and NORMAL TISSUES

* Samples from the Gl lab or the surgical suite via pathology must be sent to Ellis lab
in Arizona within 24 hours

* Please alert your surgeon and his team, the BSR, and Nathan. We will coordinate
the transport of specimens to the various interested parties

* ORGANOID RESEARCH COULD BE TRANSFORMATIVE FOR TREATING
BLOOM CANCERS!



Thank you!!!

2022 Bloom meeting

2008 Bloom meetmgs

We love you!




Caretaker gene mutations change the mutation rate

Tumor suppressor (TS) gene inactivation

a I a I a I
somatic somatic
Gatekeeper * * * * **
TS —_— —_—
Hi 351
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Rate of loss of TS =
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somatic somatic
H2 2%)
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Genome integrity Caretaker Rate of loss of TS = p, u,

genes: defect o > Ly



