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Low Rates of Breastfeeding = University

» The UK has low rates of breastfeeding, 81% of babies are ever-
breastfed.

* Breastfeeding is less common in younger mothers and in more
deprived areas

* Mothers in the UK are more likely to breastfeed if they themselves
were breastfed and most of their friends breastfeed.

* There is a lack of experience in the UK population, todays 4 3
grandmothers have less experience with breastfeeding (62%)
than their daughters.
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Pregnancy and Breast Cancer Risk = |ondon

Increased risk 1

Key:

/\ == First pregnancy < 20 years

Same risk | | 4 \ === First pregnancy < 25 years
as nulliparous First pregnancy 25-30 years

=== First pregnancy > 30 years

First pregnancy > 35 years

Decreased risk

15 25 35 45 55 65 75

Age (years)
 Women in the UK are having children later in life which X I l
Increases their breast cancer risk.

Meier-Abt and Bentires-Alj 2014 Trends in Molecular Medicine 20:3:143-153
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Breastfeeding and Breast Cancer Risk Z= University

S~

London

Breast cancer and breastfeeding: collaborative reanalysis of

individual data from 47 epidemiological studies in 30 countries, * The rISk Of breaSt cancer |S

including 50 302 women with breast cancer and 96 973 women

e o) e reduced by 4.3% for every 12
months of breastfeeding

1.0 4

 An estimated 4.7% of breast
cancer cases in the UK are

caused by not breastfeeding.
» 2585 cases per year or /

B cases a day. S
o 1 2 3 4 5 6
Lifetime duration of breastfeeding (years) .

Figure 3: Relative risk of breast cancer in parous women in
relation to lifetime duration of breastfeeding

*Calculated as floating absolute risk (FAR), and stratified by study, age,
parity, age at first birth, and menopausal status.

Collaborative Group on Hormonal Factors in Breast Cancer 2002 Lancet 360: 187-95

Relative risk* {95% FCI)
]
to
1
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Mechanism of Reduced Risk? = | ondon

The protective effects of an early full-term pregnancy (’
and breastfeeding have been consistently seen in :

multiple countries and ethnic groups

This suggests that the protection results from
biological changes in the breast rather than
environmental or socioeconomic factors
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Types of Breast Cancer = University

g . g‘q"b eat\\S o
* Hormone-receptor positive is the most T m’%\%
" 2 =
common type of breast cancer (70% of cases). J Dreast Cancer GAW
76% survive 10or o A
* Hormone receptors become activated when norevears | & g

hormones bind to them. This causes
expression of specific genes, which can lead

to the stimulation of cell growth. o
» When detected early and treated with I
endocrine therapy, 99% of women survive 5 %*{ﬁ
or more years.
%% CANCER l

. RESEARCH
Helnaily UK Endocrine Therapy
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Types of Breast Cancer @ niversity

London

iy g?p' ealns o
« HERZ positive breast cancers account for 4 '27@,,0%,
% S\
15_20% Of cases. ~* Breast Cancer o% S
76% survive 10or o A
« HERZ2 is a member of the human norevears | & g
epidermal growth factor receptor family,

and is an oncogene.

* When detected early and treated with a -
combination of chemotherapy and HER2 | == %%

inhibitors, 94% of women survive 5 or %_;\:ﬁ
more years. VT )
2% CANCER l

. RESEARCH
Helnaily UK Endocrine Therapy Herceptin
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Types of Breast Cancer %= University

%% CANCER

cases

‘.”"’0 SE0S
Breast cancers that do not have hormone "”@qd"" m"f«»/,o 0.
receptors or HER2 are Triple Negative. J Breast Cancer S
76% survive 10 or 5_ a
The cause of these cancers can be orees. g2
emalesonly) & &
unknown but tumours from BRCA

mutation carriers are typically within this
subtype.

When detected early and treated with R
chemotherapy only 85% of women survive |.¢.% &

: ‘Q!"?’-;J -ﬁ.}.: ¥
S Or more years. | l

RESEARCH

oty UK Endocrine Therapy Herceptin Parp Inhibitors
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Central Dogma Molecular Biology =

replication
(DNA -> DNA)
DNA Polymerase

DDA ONA

transcription
(DNA -> RNA)

RNA Polymerase

LN RNA

translation
(RNA -> Protein)
Ribosome

O-0-0-0-0-00 Prrotein

L jH

Nerve Cells Muscle Cells
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What is BRCA1? = University

* DNA in every cell of the body is constantly being damaged from external
stimuli, and then repaired.

« BRCA1 is an important DNA repair protein and tumour suppressor.

* Without BRCA1 mistakes can accumulate and this can trigger
carcinogenesis

. Full Length
Wild Type & Functional Protein
Deleterious

Mutation A

Truncated Non-
Functional Protein
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Types of Breast Cancer =l

London

Crwe
£ g VLIRS b X iR R PR-
o RalrR —— @ﬁﬁg@
';*z‘.;t-.{i:’ ’\:"‘ ) 0t e
ﬂ <25 first pregnancy No clear 1 or more <21 first
; 18-40% pregnancy pregnancy
CONSEensus 0% | BRCA1 9% |
1 or more pregnancy BRCA2 17%
29-35%
BRCA1
w Nc()jfu?her. <k No clear 20% \L 22-50% \L
reduction in ris
consensus
(Meta Analysis) BRCAZ
No further
reduction in risk
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Normal Breast Tissue = University

London

Breast Core Needle Biopsies Microdissection Reduction Mammaplasty

4 sternal
’,—""';1 Id-clavicular : o \
] —

approximately
22 cm

Transfer film
on backing
Selected cell

Tissue \

Vacancy
D following
Transfer of selective
selected cell mmm———" procurement
BT /R e
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DNA Mutational Studies = onton

* Astudy has looked at DNA mutational  * s
load between human parous and non enatig e e
parous breast tissue

» No studies to date looking at
mutational load breastfeeding vs non-
breastfeeding in parous breast tissue.

Epithelium

Stroma

.......................................

ot NTEerNaNTT EoeXL O [
DL re T ez P ar GRS <25 T DmOu£000
o= L (UL e O T ey =l —_ - a_— ., e e L - e
ConEOZENA DL OX UL X I0nS L0220 00RoEEX QK x
O WO LM Y D= (L o o D L CLE O = o o = L O 0 CO D =T =%

‘ ‘“-‘

Cereser et al 2023. Nature Communications
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Site of Origin = london ¥

- Extralobular terminal duct

Interlobular Terminal ductal lobular unit (TDLU)
connective tissue
Ductule
—— |ntralobular duct
C\\/-N Locrse ntralobular connective tissue

Nipple

\ Lactiferous
\ duct
Duct

\ Fibrofatty tissue

Terminal ductal lobuloalveolar units are regarded as the site of origin for
the majority of human breast cancers

Tharmapalan et al 2019. EMBO 38:14
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DNA M ' | Studi =
utational Studies London
G :
2 2.000 el J
c _ | ——
2T 1,50 £ 1,500 1
E 5B m 5B
=2 DBz E o2
E 52 1,000 D §E 1,000
- -y, -~
s =2 | -t
= M Nulliparous = B Nulliparous
| W Parous . . = Parous
T 23 29 35 41 47 53 " 23 29 35 41 47 53
Age (vr) Age (yr)

« The fast proliferation and differentiation characteristic of mammary tissue during
pregnancy induces expansion of pre-existing clones, rather than the onset of new

mutations.
« Caveats to this study — small sample size n = 26
 Effect of Age is measured by looking at older and younger participants, individuals

are not followed longitudinally

Cereser et al 2023. Nature Communications
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Gene Expression Studies &= University

* Four large studies have looked at gene expression between human healthy parous
and non parous breast tissue

* No studies to date looking at breastfeeding vs non-breastfeeding in parous breast

tissue.
Non Parous Parous @ Gene NOT active in either parous
5eC) == or non-parous breast tissue
| iSRS | (") Gene IS active in parous and non-

parous breast tissue
() Gene active in non-parous breast
+ AN tissue only - interesting!
Combine equal amounts . . .
\ and hybridize / Gene active in parous breast tissue
7k = S only — interesting!

Reverse Transcription, P
flourescent labeling




o Middlesex

Gene Expression Studies == University

; Tl

Peri 2012
Sweden Russo 2008
USA

Belitskaya-Levy 2011
Sweden




w  Middlesex

MRNA Processing = London

GENEONTOLOGY replication

Unifying Biology (DNA -> DNA)
DNA Polymerase

GO:0090304 GO: 0010467 GO:0016071 M DNA
nucleic acid mRNA

etabon || wwression || metabol
— transcription

G0:0016070 (DNA -> RNA)
P Theadalk RNA Polymerase

GO:0006396 LA NS RNA

RNA
processing
translation
GO: 0006397 (RNA -> Protein)
mRNA Ribosome

processing

O-0-0-0-0-0-0O Protein
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Gene Expression Studies == University

Peri 2012

Sweden

USA

Belitskaya-Levy 2011

Rotunno 2014
Sweden USA
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Site of Origin = london ¥

- Extralobular terminal duct

Interlobular Terminal ductal lobular unit (TDLU)
connective tissue
Ductule
—— |ntralobular duct
C\\/-N Locrse ntralobular connective tissue

Nipple

\ Lactiferous
\ duct
Duct

\ Fibrofatty tissue

Terminal ductal lobuloalveolar units are regarded as the site of origin for
the majority of human breast cancers

Tharmapalan et al 2019. EMBO 38:14



o Middlesex

Site of Origin = london ¥

T - Intraductal hyperplasia Ductal carcinoma in situ - :
Normal epithelium Intraductal hyperplasia with atypia (DCIS) Invasive carcinoma
AL M. A ® AL ¥
= \ a. = \ € L= e
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E e ; 2 'f_:"" <
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e j,‘:-.- s ?f“};:- i ?.,f::-.v ki \=‘1:’ = ks v o 5
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- ™ ‘\,0\3 Cell M Phs
3 O al e f Cr | | 4 1
| & . \@'i o differentiation [ A/ -
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call stemcell  Juminal  luminal calls g g
cell cell

Tharmapalan et al 2019. EMBO 38:14



w  Middlesex

Mammary-Epithelial Stem Cells = University

Stem/progenitor

Virgin Mouse PRI

Parous Mouse

An early pregnancy causes a persistent decrease in the number of functional
mammary-epithelial stem cells.

Tharmapalan et al 2019. EMBO 38:14
Siwko wt al 2009 Stem Cells 26(12):3205-3209
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A Cancer Prevention Strategy? = [ondon

Stem/progenitor Breast cancer

Virgin Mouse el e cance

__________________

Selective progesterone
I .................. receptor modulator (SPRM)
e.g. ulipristal acetate

Paracrine effector
I ......................................................................... antagonists

e.g. anti-RANKL

denosumab

The maintenance of stem cells relies on regulation through gene expression,
including chromatin modification, transcription factors, microRNAs and regulation
through alternative RNA splicing

Tharmapalan et al 2019. EMBO 38:14
Siwko wt al 2009 Stem Cells 26(12):3205-3209
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Cancer Prevention Concordat
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Higher Education Sector and Cancer (:Q

In the Higher Education sector in the UK in 2023/24 there were 2,904,425 students
and 452,400 staff members ~3.35 million people.

Nearly 1 in 2 people in the UK will be diagnosed with cancer in their lifetimes.
~1.5 million people from the higher education sector will develop cancer.

~38% of cancers are preventable - Lung cancer, bowel cancer, melanoma skin
cancer, and breast cancer together account for almost two-thirds of all preventable

cancer cases in the UK.
~570,000 cases from the HE Sector.

.' %% CANCER
% RESEARCH
. — y :.': o UK
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ancer is a Preventable Disease (:Q

4 N 10 CANCERS FIVE TOP TIPS

CAN BE PREVENTED

These are proven ways to reduce the risk of cancer.

Larger circles indicate greater impact on cancer risk

HEALTHY
WEIGHT

Drink less alcohol
1 It's best not to drink. If you drink, do it in moderation.
E Do not go beyond the UK government guidelines of 14
units of alcohol per week.

Get active

z y By being physically active you can reduce your

risk of breast cancer by around 20%.

Maintaining a healthy weight is a key part
of reducing your risk of breast cancer.

By making good food choices you can
reduce your risk of breast cancer.

Be aware of harmful chemicals
Many chemicals in everyday products and the
environment may affect your risk of breast cancer. |

PROCESSED
& RED MEAT 5

MINIMISE
IN%EE-‘II-'?(I)'\:\IS At least 30% of breast cancers
cases could be prevented.

Take our breast cancer

o S . .
% st N o"“g g& prevention quiz today.
CANCER

RESEARCH

» UK @ REGULATGR

Let’s beat cancer sooner or visit breastcanceruk.org.uk

cruk.org/nealth iR
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The Cancer Prevention Concordat aims to reduce people’s exposure to cancer risk
factors by:-
« Raising awareness of cancer risk factors that individuals can change

« Changing institutional policy to reduce cancer risk factors and promote healthy
lifestyles

The Cancer Prevention Concordat will cover the following risk factors:-

« Smoking, Alcohol, Obesity, Red and Processed Meat, UV Exposure, HPV and other
STls

« As well as the following protective factors:-
« Breastfeeding, Exercise, Fruit and Vegetables
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Lack of Breastfeeding (:Q

* Provide a dedicated breastfeeding room on
campus where infants can be fed as well as milk
can be expressed and refrigerated.

» Breastfeeding support available through links
with university midwifery team (if programme
taught) or International Board-Certified Lactation
Consultants or Health Visitors.

* Provide information about breastfeeding and
reduction of cancer risk

» Update and raise awareness of children on bz\ UNIVERSITY OF

campus policy to promote breastfeeding ‘qq &/ GREENWICH

qru AgIRk

Sturtevant et al 2020 - Journal of Human Lactation
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« Work with Universities:-
» To develop further ideas for actions on reducing cancer risk factors
« To become the first signatories to the new Cancer Prevention Concordat
« To form a review board from member universities

« Work with charities and other organisations:-
» To promote the Cancer Prevention Concordat
« To provide high-quality cancer prevention information and support to the
University Sector
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Conclusions = [ondon”

* The risk of breast cancer is reduced by 4.3% for every 12
months of breastfeeding

» Breastfeeding reduces the risk of Triple-Negative Breast Cancer
(20%) and in carriers of BRCA1 mutations (22-55%).

* The mechanisms of reduced risk as a result of pregnancy are
related to changes in RNA processing

 Women with a family history of breast cancer should particularly p
be supported to breastfeed as a way of reducing their risk. '*
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