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DNA

messenger RNA – mRNA -
transcription

ribosomes
mRNA

their own viral
proteins

mRNA

With a variety of questions following its approval by regulatory bodies in the UK and US,
many are focussed on communicating the precise mechanisms of the Pfizer-BioNTech
mRNA vaccine to protect against COVID-19 or SARS-CoV-2. This piece aims to explore the
contents of the vaccine and its exact effects upon injection into the muscle of the upper
arm.

B Y N A D I A P A T E L



What’s the effect of having SARS-Cov-2 spike proteins in the body’s cells?

⁴

So what’s inside the
vaccine?

mRNA proteins

spike proteins

(Figure 2, below) The inserted mRNA
leaving no permanent trace

Figure 2, below: Creative rendition of interactions between vaccine particles and vaccinated cell. Shows how
cellular machinery is used to synthesise spike proteins.

Figure 1, left: Creative
rendition of SARS-CoV-2 virus
particles. Note: not to scale.
Credit: NIAID

How does the immune
system react once
recognising the foreign
protein fragments
following vaccination?

(Figure 3)



antibodies killer T-cells

memory B-cells
memory T-cells¹.

recognise and fight the virus antibodies much more
quickly

⁵

Figure 3, above: Creative rendition of
communications between immune cells involving

antigen-presenting cells.

helper T-
cell. Helper T-cells

antigen-
presenting cell

B-cells
antibodies

Antibodies produced
in response to the vaccine also have
the ability to help fight SARS-CoV-2

(Figure 4).

Antigen-presenting cells
T-cells

Figure 4:
Transmission

electron microscope
image shows SARS-

CoV-2, causing
COVID-19, isolated

from a patient. The
spikes on the outer

edge of the virus
give coronaviruses

their name (corona =
crown). The spikes
act as a target for

both immune
response in disease

and potential
therapies. Source:

NIAID-RML
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Domesticated animals
now account for 60%
of the land vertebrate
biomass of the planet,

²⁰

¹⁰

²¹

Paradoxically, the Increasing demand
for land for resource-intensive livestock
is in turn increasing wild animal-human
interface, which also increases the risk
of zoonoses jumping species to
humans¹⁰.

²²

Many zoonoses are already found in
animal agriculture as foodborne
diseases, such as salmonella and
campylobacter¹⁷.

¹⁰

²²

¹⁶

Disease becomes more likely when
large numbers of genetically similar
animals of the same species are kept
extremely close together¹⁰.

¹³
¹⁴

¹⁰

¹⁵
¹⁶

¹⁷

One way that the industry compensates
for this is through mixing antibiotics
into animal feed and water supplies,
leading to overuse¹⁸.

¹⁰

¹⁹

¹⁰

Tens of billions of animalss are killed everyTens of billions of animals are killed every
year for human consumpttion¹². How doesyear for human consumption¹². How does
this industry meet our excessive demandthis industry meet our excessive demand
for animal products and pprofits? How dofor animal products and profits? How do
its practices impact on gllobal diseaseits practices impact on global disease
spread?spread?

SARS-CoV-2
(source: CDC)



So is animal agriculture increasing the risk
of disease and pandemics?

¹⁰

The number of outbreaks caused by zoonoses (blue) is rising,
including relative to outbreaks limited to humans (yellow)
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After you quit, your heart rate drops. In less than 12 hours, carbon monoxide level in your blood
drops to normal. In 2-12 weeks, your circulation and lung function improve. Within 1-9 months
Coughing and shortness of breath decrease. After only 5-15 years, your stroke risk is reduced to
that of a non-smoker, lung cancer death rate is about half of a smoker and risk of heart disease is
that of a non-smoker. The longer you stay away from tobacco the more your health can improve –
quitting can be challenging but it is possible.

Need a reason to quit smoking?

NHS Stop Smoking Services are free, local
services providing a range of techniques to
help you stop smoking. You can gain

access to a stop smoking adviser via a GP

referral or by contacting an adviser

directly. To contact a stop smoking service
in England, please call the free smoke-free
national helpline: 0300 123 1044

Phoenix from the ashes:
Lung tissue damaged by
tobacco smoking may
be able to regenerate 

B Y  B R U C E  V E L O S O

What if lung tissue could
regenerate after smoking
damage and become healthy
again – like a phoenix rising from
the ashes?

Surprising new research published by

Nature suggests that this may be the case.
It has been found that cells which escape
damage have the ability to repair

smoking-related damage inflicted on

other cells in the lungs – but only if you
stop smoking.

RESEARCH SPOTLIGHT

It was also observed that the lungs of past
smokers were comparable to people who

had never smoked before, because the

healthy cells that where able to  avoid
tobacco-related mutations could replace
the damaged cells. It was noted that the
majority of cells taken from a smoker’s
airway had suffered mutations, with cells
displaying up to 10,000 genetic

alterations. But to the researchers'
surprise, a few cells managed to avoid

damage to their DNA. How exactly, is  as
yet unknown. Nonetheless, after an

individual stops smoking tobacco, those
are the cells that repair the lungs by

replacing the damaged cells.

Hundreds of carcinogens are present in

tobacco, which cause changes in DNA

sequences of cells, resulting in the

formation of cancerous cells over  time. For
years, it was thought that damage in the
lungs caused by smoking was irreversible.
and life-long with an unspoken rule which

stated that lung cancer was soon to chase
after and find ex-smokers. New research
suggests that this may not necessarily be
true. The results of quitting tobacco cause
lungs to self-repair, noted in people who

smoked at least a pack of cigarettes

continuously for more than 30 years. 

"MAGICAL"
- Dr Campbell, of the Wellcome Sanger

Institute, 
involved in the research
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Apart from these useful tips, I must definitely stress that our university not only conducts career fairs and
workshops on campus, but also provides students with exceptional support and guidance in approaching their
career goals. A C.V is the tool to start your career search, a document which must be perfectly presented to
employers. Our careers and employability team ensures students have an impressive C.V if you consult with
them. Students can also book mock interviews with our career team experts via the platform Advantage, to
help prepare them to exhibit a confident, professional attitude and overcome fear to ace any interview. It is
highly advisable students take the utmost advantage of such accessible support services set up for them.
Remaining focused and vigilant always whilst pursuing your goals counts the most! I hope all of you ensure to
adopt the right steps in your career search and wish you all the best to attain success in your desired career!

The achievement of completing a university degree is especially felt when you secure a
good job. Even a small opportunity, especially as an undergraduate, can be considered
valuable, as work experience will boost your career. Initially, career planning can make
you feel daunted, but just as building the foundation is crucial for constructing a
building, taking the essential correct steps at university plays an incredibly significant
role in your journey to a career. You will be able to feel yourself developing and
progressing with each of these steps you take. To start, our university's experienced
career enterprise leader, Anna-Marie Grayson, has detailed some of the important
steps students should aim to take at each level of their study. Question? Email SEE-
Placements-Industry@salford.ac.uk

(A) Learn to develop a
good rapport with your

tutors or lecturers, their
wide career network can
help and guide you well.
(B) Join societies related

to your field – this will
allow you to interact with

other students and
volunteering here will

develop team work and
leadership skills.

(C) Draft a substantive
C.V. and cover letter

which can be updated
when required.

B Y P R A T H Y U S H A V I S W A N A T H A N W I T H A N N A - M A R I E G R A Y S O N

em

(A) Learn to develop a
good rapport with your
utors or lecturers, thei

(A) Consider joining a
placement to gain work
experience – apply with

placement providers who
would be essential to

your programme of study
and research the

placement providers you
are applying for.

(B) Make sure to attend
the career fairs and

workshops conducted on
campus.

(C) Create and keep
updating your LinkedIn

profile.

leld
y@

(A) Consider joining a
placement to gain work
experience – apply with

(A) Ensure you have a
PLANNER for the year.

(B) Focus on applying for
graduate/postgraduate
schemes applicable to
your course and make

sure you note deadlines.
(C) Update your CV.

(D) Apply for Postgrad or
PhD courses in good time,

if you don’t wish to
interrupt your studies.

(E) Ensure you are
balancing your University

workload with
applications.

SEud

(A) Ensure you have a
PLANNER for the year.
B) Focus on applying fo

stepsp
Place

d aim to take at eachd aim to take at each
@salford.ac.uk

dy. Question? Email Sdy. Question? Email S



HIGHLIGHTING OPPORTUNITIES AND ACCELERATING YOUR JOB SEARCH

B Y P R A T H Y U S H A V I S W A N A T H A N

Use these resources to find opportunities for work experience or
work after you graduate. You may also find it useful to contact
relevant people in your network and keep an eye on LinkedIn and
social media for any, such as for job adverts. Don't be afraid to get in
contact with opportunity providers like hospitals about how they
specifically advertise opportunities and what they might have
available.



d.j.greensmith@salford.ac.uk

I’m sure that for most of you, to enter a
career related to your degree and so
realise your ambitions is of the upmost
importance

BY DR DAVID GREENSMITH



SALFORD LECTURERS DR SARA NAMVAR

AND AIMEE PINNINGTON

CAREER STORIES

SARA: “I'm a lecturer in biomedical

sciences, but I didn't do a degree in that. I
teach cell biology, physiology and

anatomy. I come from a research focussed
background, only coming into teaching

two years ago. 
   "In college, I always wanted to do

medicine. All  my family went to university,
but not to study medicine. I didn't go to
private school, and I've always lived in an
inner-city area, so there wasn't that mentor

to support medicine applications.
   “I didn't get into medicine, but neuro-
science had caught my attention as a plan
B. I got on to that. It was really hard core; I
struggled and failed MANY modules! I re-
sat the vast majority of my exams in first
and second year. I think I had a lot of
anxiety at the time but didn't realise it, so
my sleep was all over the place.
   “In the third year, I think I had more of a
support network. I really improved and

managed to pass my degree in the end
with a 2:1 – that was a very steep trajectory!

   “There was a more funding knocking
about those days, so I ended up doing my

final year project in a lab at the University

of Manchester and then asked, ‘Can I do a
PhD?’ It turned out there was one

available. It was with AstraZeneca as well.
So, then I had a four-year funded

studentship with significant industry

contribution and extended placement. I

had an excellent PhD supervisor who was

so understanding – I was inexperienced,
but the PhD made me. I spent a significant
amount of time at AstraZeneca, and it was

very regimented. They would pick me up if
I made a mistake. I had to face a lot of red
tape and telling off in the first year, but I
think it helped me develop resilience –
accepting all the tough feedback, crying
about it if you need to, but then acting on
it.

   “I enjoyed every moment of my PhD.
After that, I just knew I wanted to be a
postdoc. 
   "A postdoc is somebody who is very
heavily involved in a research project.
You're not a lecturer, you have some very
small bits of teaching, but the major

responsibility is research. You work on set
big projects, spend a lot of time in the lab,
and you're busy writing papers. It’s like a
continuation of the PhD student role, but
with more responsibility. I did, about seven
or eight years of post-doctoral research at
the University of Manchester.
   “I considered a couple of times leaving
academia because I can see there is this
bottleneck in going from your degree to
PhD, to actually securing a permanent

post. It's an extremely slim chance of

making that transition, and to be in a

heavy research institution. I looked at a lot
of other places to work. But finally, a job
came up here at Salford. It went well, and I
was offered the job that evening.
   “I didn't have a career plan after  I didn't
get into medicine. I just decided to focus
on what I was enjoying.”

DESCRIBE YOUR JOURNEY FROM
COLLEGE STUDENT TO NOW

Dr Sara Namvar photographed by @InzarVideo

"I DIDN'T HAVE A CAREER PLAN... I
JUST DECIDED TO FOCUS ON
WHAT I WAS ENJOYING.”

IN CONVERSATION WITH CAITLIN OWEN
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If you're a man doing clinics, they think
you’re a doctor, as a woman, they thought
I was a nurse. I wanted people to know I
was a scientist, and that there are other
health-care professionals involved in

treatment.
   "So I waited for jobs to come up in
haematology and transfusion, where I

really wanted to work… six months later, I
got a BMS post there, and I've been there
since! 
   "I've done the specialist portfolio, and I
did a masters in 2018. I did get on to do a
funded master’s straight after my under-
graduate degree, which would have been
great. But when I got what I considered
my dream job at Stoke, they said, ‘We can't
give you the time off to go and do this
master’s, so you choose: do the masters, or
work with us.’ So, I gave up the masters

and went to work with them instead.

AIMEE: “I thought I wanted to do medicine,
applied, got in everywhere. I was the first 
 from both of my parents’ families to go to
university, went to quite a rough, inner-city
school, so no sort of support, like Sara

talked about. But, because my parents

both worked in a hospital, it was very easy
for me to get work experience. I got

placements everywhere. The GP even lived
next door! 
   "But then the more work experience I
did, the more I realised I hated it. My dad
came home to me crying in the kitchen
trying to get stuff ready for uni-versity. He

said, ‘Aimee, you don't you don't have to
go'.
   “I said to him, ‘I think I want to be a
scientist; I don't think I want to be a

doctor’. I like all the theory, and I want to
help people. But every time I came off a
ward I was in tears, and all I could see
trying to get sleep at night was whichever

patients were treated that day, and death.
  “We spoke to the head of course for Keele
University and she said told me to come to
her on clearing day. That's what I did, and I
got in, at a university only about 30

minutes away from home, to do

biomedical science. 
   “It was one of the best three years of my

life, I loved it from start to finish. I did a
placement in my second year, but it wasn't
a year out like at Salford: I worked through
Easter and summer break. Then I

graduated with a 1:1. With an IBMS

certificate of competence already, I

worked as a BMS immediately – but I was

in the wrong speciality. I worked in anti-
coagulation, a subset of haematology. It's
patient facing – a lot of community clinics.
Patients can think you're a doctor or nurse. 

"THE MORE I DID, THE MORE I
REALISED I HATED IT" 

DESCRIBE YOUR JOURNEY FROM
COLLEGE STUDENT TO NOW

  “Later I did my masters at Chester

University - I wouldn't recommend this -
full time while I was full time on shifts. I
did it in a year and it was a bit intense, but
it was great. That is what ended up getting
me into this job at Salford, because I was

asked to go back and do some guest

lecturing, and I really enjoyed it.
Something I always enjoyed doing in the
lab was training people and doing one-to-
one sessions. I came home from a guest
lecture at Chester and said to my

boyfriend, ‘That was great. I wish I could
do more of that.’ He suggested  looking
online for jobs, and it was the closing date
for one at Salford. I can be impulsive, but it
works sometimes.
   "A week later I came for the interview. I
sweated my way through most of it I was

so nervous. I assumed I haven't got it,
because I didn't hear anything for two

weeks. In the interview, they mentioned

how how I was younger and less

experienced than other candidates, and

didn’t live in Manchester.
   “But when Lucy Smyth rang me and said,
‘Do want to work with us?’ That was that!
   “Yeah, I felt quite daunted coming to
work at the university. I shouldn't have

done, because it isn't that kind of environ-
ment. But one thing I still think is funny
now is that in the online classrooms

everyone is Dr. something, and I am just
Aimee Pinnington, because I haven't got a
PhD, and some students do pick up on it.
But I think my advice to students would

be to not feel limited by not perceiving
your-self to be on the same level as

others.”
BIOSCIENTIST MAGAZINE  |  14
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AP: "I don't think anyone put pressure on
me apart from myself, but I think that
comes from that societal pressure that

you're talking about. Nobody had gone to
university and in school I was straight A-
stars – without trying. I was just lucky.
When I went to college, that changed. I
had to try really hard, and then I tried
really hard with my degree. My

grandparents are from what would could
be considered a lower-class background,
and they were so ecstatic. I honestly

thought, ‘Oh, my God they’ll be so let

down if I don't do this’. 
   “When we had to apply for work

experience in year 10, my teachers said I
had to do the medicine ones. They were

trying to encourage me, but I wanted

somebody to say, ‘What do you  want?"

   I did go through quite a classic route
until I finished my degree. I was 20. When

I got my first BMS job, being one of the
babies of the year, I haven't even hit 21.
Yet I was in what was perceived to be an
extreme job, and I did really enjoy it. But

then I started splintering off, doing my

master’s later, and now I do this job split. I
don't really run a classical career course.
But it's right for me.
    “I want to stay working as a scientist.
And once you get to the lab management

level – you rarely have on a lab coat. Their
roles must be really challenging in other
ways, but I want to stay working as a

scientist.”
   “But I also love the teaching. I taught all
through university as a ballroom and latin
dance teacher. I tried to stay doing that,
did four nights a week teaching dance
while at university, and I just missed it.”
    "When I was younger, I used to quite
regularly be full force, and then I'd have a
week, where I literally couldn't get out of
bed, and then I wouldn't learn from it.
Now that I'm older I'm more self-aware

and I avoid the burnout better now.

 HAVE YOU EVER FELT  PRESSURED BY
SOCIETY INTO CERTAIN JOBS IF IT
WASN'T NECESSARILY WHAT YOU
WANTED – BECAUSE THERE’S SPECIFIC
JOBS THAT ARE SEEN AS BEING
EXTREMELY DESIRABLE?

AP: “I used to work a 6am-2pm, 9am-
5.30pm, 12pm-8pm, 6pm-6am, or 6am-
6pm at the weekends. Every day in the
week would be different, you could go

from a night shift back to an early shift to
back to a night shift. It was very random;
you didn't do like a block of a week of
each.  And then in the mix of that you had
on-call work as well. So, if I finished a core
day, which was 09.00-17.30, I'd come home

with a bleep, and I could be phoned any
time until six o'clock the next morning to
go back in.

WHAT SORT OF SHIFTS WERE YOU
WORKING BEFORE AIMEE, WHEN YOU
WERE PURELY BMS?

IS IT IMPORTANT, THEN, TO TAKE
INTO CONSIDERATION NOT JUST
WHAT YOU ENJOY  BUT ALSO THE
ACTUAL WORKING LIFE, THE TASKS,
THE HOURS YOU'LL WORK?

AP: “Yeah, definitely. Even when I was

there on nights, I still enjoyed my work.
And actually, in a way, I enjoyed that more

because you work a lot more

independently, you run the entire section
on your own, so you know where

everything is. You don't have to rely on
anyone else. 

SN: “As a comparison, and in terms of my

life as a PhD student, it was very much

09.00-17.00 and then some bedtime

reading. So, I'd have a research article – I
loved, I still love, reading – so I would

gladly read a handful of research articles,
through the course of the week as my

bedtime reading and at weekends. Then
as a as a postdoc, I'd say that that pattern
has continued in all my postdoctoral

years. And there's travel involved. It's great
going to conferences and that sort of

thing.
   “Now, as an academic, it's highly

variable, you'll have a week where it's nine
to five, and that's good enough, and you'll
have other times where you're working 12
hours a day, and also getting up Sunday
morning to do stuff. It comes in massive

peaks, and then you have periods where

it's actually calm, and it's a nine to five,
normal job, and it's okay.

"I DON'T REALLY RUN A
CLASSICAL CAREER COURSE. BUT
IT'S RIGHT FOR ME." 



WHAT DO YOU LOVE ABOUT YOUR
JOB?

THAT'S AN INTERESTING INSIGHT. IT
SOUNDS A BIT LIKE, WITH RESEARCH,
THAT THE HIGHS ARE HIGH, BUT
PARTLY BECAUSE THE LOWS ARE LOW.

SEEMS LIKE YOU TOUCHED ON WHAT
YOU WOULD WISH TO BE DIFFERENT
THERE. AIMEE, IS THERE ANYTHING
YOU WOULD LIKE TO CHANGE?

"NOTHING CAN COMPARE TO

WHEN YOU GET A POSITIVE

RESULT IN THE LAB... BUT

SUCCESS IN RESEARCH IS

INFREQUENT"

Want to know more about our
academics?

https://www.salfordstudents.com/groups
/biomedical-science-9e9d



How can I avoid/d/d/ eal with stress?How can I avoid/deal with stress?

How can I make friends if I can'tHow can I make friends if I can't
meet classmates in person?meet classmates in person?



https:/:/: //// w/w/ ww.themuse.com/a/a/ dvice/e/e t/t/ hehttps://www.themuse.com/advice/the
-secrets-to-stayaya ing-productive-when--secrets-to-staying-productive-when-
you-have-a-big-projojo ectyou-have-a-big-project

How can I stay positive andHow can I stay positive and
motivated in such challengingmotivated in such challenging
times?times?

How can I catch up with things if IHow can I catch up with things if I
fall behind?fall behind?



external research

biosciences
Salford

upcoming workshops and
seminars

s.namvar@salford.ac.uk

a.pinnington@salford.ac.uk
proposed article title

short pitch



BioArt Club | Biomed Book Club |
Bioscientist Magazine | Graduate Entry

Medicine, Dentistry and Physician
Associate Mentoring at Salford (GEMMS) |

Events and socials

Join the society at
https://www.salfordstudents.com/groups/biomedical-science-9e9d



The BioMed Society have launched
their very own book club

Our first meeting

We hope to see you soon!

MEGAN PHILLIPS AND MARTA HOLOWINA

Our Next book title is ‘Just

F***ing do it’, by Noor

Hibbert. This book focuses

on true personal

development using an

approach which combines

psychological rigour and

spiritual power. It will show

you how to stop thinking

small, make positive

changes and live the life you

deserve.

Our next group meeting will

be held mid-February 2021

via Microsoft Teams.
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CAITLIN OWEN AND PROFESSOR NIROSHINI NIRMALAN

The Biomed Society will be
launching its BioArt Club in the new
year!





Biomedicine Prize

The SEE Bake off finale

includes Makbul Patel

'The Great British
Bake Off

The Grand Prize
a Bake

Off Cookbook signed by this
years contestants

NADIA PATEL HOSTED BY DR GEMMA LACE-COSTIGAN

Left:
Biomedical
Science
showcase,

Below Red
cell cupcakes,

g.l.lace@salford.ac.ukg.l.lace@salford.ac.uk
Deadline: 18th DecemberDeadline: 18th December

Above
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