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=PFL - §peaking Science “

engineering

biotechnology medicine

computer
science




=L Predictions on your future career: 5

1. Working with: 2. Speaking:
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communteation
communication

Working in a group

communication

1) Embrace diversity

2) The team is better than you

3) Communication is key
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This week

Tuesday
Course overview
Benchling software — in class
Biosafety training — at home

Friday
Figures and figure legends
Electronic lab notebook
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Labo intéegreé
en sciences de la vie

Put theory into practice!

Theoretical background:
* Biologie générale BIOENG-110

 Biologie moléculaire et cellulaire |+l
BIO-205 +BIO-207




=PFL - Practical Work
Prepares you for:

Bachelor project
Interdisciplinary projects (MAKE)
Master project

Internship

=) Career in Life Sciences

B Introduction LISV



https://www.epfl.ch/education/educational-initiatives/fr/discovery-learning-program/projets-interdisciplinaires/

=PrL
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Learning
Outcomes

* To learn basic techniques in molecular biology and biochemistry
» To acquire good laboratory practice

 To built skills in recording and analyzing data

* To write a scientific report/ poster

* To use specific software

* To work in any team

=) Career in Life Sciences

10



=PrL

B Introduction LISV

1-year Project

Fall semester

Clone pancreatic a-amylase cDNA into an expression plasmid

Spring semester

Express recombinant a-amylase in a mammalian cell line

1
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Workflow autumn semester

Lab 1 Lab 2 Lab 3

Micropipetting RNA Isolation

Lab 4 Lab 5 No Lab

L. . + H 1
igation Plasmid Isolation + Report and Revision

Transformation Digestion
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BI10-203:
Work with RNA, DNA, Bacteria
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Workflow spring semester

Lab 6 Lab 7 Lab 8

Transfection into

Sequence analysis Affinity purification

mammalian cells

Lab 10 Lab 11

Separation of proteins Western blot +

Activity assay

by
SDS-PAGE

Enzyme kinetics
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BI0-204:
Work with Proteins, Mammalian Cells
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Practical lab sessions:
every two weeks

* Lab Al0111, last approximately 3-4 hours

* Breaks: according to experiments, in
agreement with your group/ assistant
* Weekly workload during semester: 6 hours
* read protocols BEFORE lab session

* exercises, data analysis, writing lab
notebook and report/ poster

* more outside class tasks than regular
classes (with every week lectures)

* Total: 90 hours corresponding to 3 ECTS
* Rooms reserved for outside lab tasks (see ISA)
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How to distribute
the work




=PFL - Example group A/C:

Distribute work during week

student 1- ALL IN TUEASDAYS
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Teamwork

Lab work
« Share tasks among group members, rotate responsibilities

Questions & Exercises
* Discuss with fellow students/ assistants

Lab report/ poster
« Group members are expected to equally contribute

Conflict within the group?
 Inform your assistant or course instructor

19



=PFL - Challenges you might encounter ”

= noise

= light

= smell

= crowded spaces

= new people/ space
= etc

Calvin & Hobbes
by Bill Waterson

=) reach out
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Lab Safety "
Rules

= Wear long trousers & closed shoes
= \Wear a lab coat — provided

= Wear gloves - think!

= Wear goggles - think!

= Tie up long hair

= No food and drinks in TP lab

= (Clean up before you leave



PL " International Team of Assistants




=PrL

B Introduction LISV

Language

Course documents & presentations

Assistants speak
Ask questions
Exam questions

Lab notebook & reports

+

encouraged

allowed
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Software Tools

SLIMS
Benchling
FIJI

Lab 1

Bachelor Master

s

Molecular Biology

S~

Biochemistry

24
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Workshops

Getting started with Benchling software
Creating effective scientific figures and legends
How to analyse scientific data

How to write a scientific report

See Moodle
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Evaluation

Continuous control

Electronic Lab

Notebook

Continuous control

Electronic Lab

Notebook

40%

December

Lab Report/ Poster 1

Lab Report/ Poster 2

30%

December

30%

LISV I

LISV I

Final grade

26



=PrL
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Laboratory
Notebook

= A lab notebook is a legal document (publication, patents)
= A record of everything you do in the lab and why

= All data must be entered and labeled with an adequate

description

27



=PFL - Electronic
Laboratory '5) SLI M S
Notebook (ELN)

=  FEach student writes an individual lab notebook
= Preformatted content for each lab session
= Must be completed one week after the lab session

= Assistants will give feedback the week after (Moodle/ SLIMS)
= Use the feedback to improve

B Introduction LISV



=PrL
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Final Laboratory
Report/ Poster

=  Submitted at the end of the semester
= Guidelines will be posted on Moodle

= Describe the aims, experiments, results and discussion of the
data (figures + figure legends)

29



=PFL - Use of Al

= Be critical
= Allowed for text only
= Not for data analysis/ images

= You are responsible for
= your learning
" your submissions

I READ THAT SCIENTISTS
ARE TRNING TO MAKE
COMPUTERS THAT

30
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Exam

Multiple choice questions

December 16

31



=PFL - Class
Representatives

Please contact me after election
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Questions ?

33
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Moodle

show how to navigate menu on left side

‘mark as done’

to focus on a topic close unused tabs

— — Home Dashboard My courses
= L yeou

X

> Welcome to the lab!

> Key Information

> Week 1: Introduction & E...
> Workshops

> Safety

v Benchling software

® CREATE Benchling Account
® IMPORT DNA Template Ex...
@® COMPLETE PCR and Prim...
® COMPLETE Sequence Ann...

> Electronic lab notebook

My Media

34
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Intro
Benchling
Software

Dr. Alexandra Bezler

s B

image source
‘ Benchling.com



=P*L - Benchling: What? -
Why?

Molecular Biology

DNA sequence visualization + analysis

Annotate sequences, perform
“ | I | || alignments, and design plasmids,
primers, and CRISPR guides.

Professional tool (used in industry + EPF

‘ Open a sequence

Cloud based software

Basics quick to learn Notebook

Plan multi-day experiments,
centralize data, and share

1 H OW tO’ tutoria IS experimental results.

Show me an entry
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Using Molecular
Biology Tools

B10-203/ BIO-204:

= annotate sequences
= restriction digest

primer design
= translation
= sequence alignment

= virtual cloning

Sspl BglIl
Bcgl Spel,Mlul
NdeI
SnaBI

FspI

HindIII
Acc651
KpnI,BamHI
Bsu361
BfuAl

"DR_DroMOteP

AhdI

BspMI
Alel
BstXI
PstI
= e SbfI
sl s NG %
‘s 7§ AR
2
/s § . 3
3/ |5 5 pcDNA6_Amy2CDS_HisMyc
Ve o oJd 6606 bp
C
%% & =~
siffgi 3 5i%%;"
p 3335 ]
oy »
°¢ Any2c05. ¢ PFIFI
Tth1111
BstZ171 6;&
BsmI ﬁb <::::> o <
VU, F1 ori
“, W
]
"oy 0 BbvCI, +3

Xbal,PspOMI,+3
Pmel

EagI
TspMI, XmaI, Smal,Mscl
SexAI, Stul,AvrII

GTCGTAACAACTCCGCCCCATTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGCTCTCTGGCTAACTAGAGAAC
CAGCATTGTTGAGGCGGGGTAACTGCGTTTACCCGCCATCCGCACATGCCACCCTCCAGATATATTCGTCTCGAGAGACCGATTGATCTCTTG
> CMV_promoter

T T T 1 T T T T T
750 760 770 780 790 800 810 820 830

Acc651
HindIII  KpnI BamHI

CCACTGCTTACTGGCTTATCGAAATTAATACGACTCACTATAGGGAGACCCAAGCTGGCTAGTTAAGCTTGGTACCGAGCTCGGATCCACCAT

GGTGACGAATGACCGAATAGCTTTAATTATGCTGAGTGATATCCCTCTGGGTTCGACCGATCAATTCGAACCATGGCTCGAGCCTAGGTGGTA
M

"

[ T7 =2
T7 promoter

T T T T T T T T T
840 850 860 870 880 890 900 910 920 930

GAAGTTCGTTCTGCTGCTTTCCCTCATTGGGTTCTGCTGGGCTCAATATGACCCACATACTTCAGATGGGAGGACTGCTATTGTCCACCTGTT
CTTCAAGCAAGACGACGAAAGGGAGTAACCCAAGACGACCCGAGTTATACTGGGTGTATGAAGTCTACCCTCCTGACGATAACAGGTGGACAA
KIERV LLL)s )LV JFAlc W A QNID'P H T SD'G JRVT ATV H LB

> mouse Amy2CDS_myc_His 554

T T T T T T T T
940 950 960 970 980 990 1,000 1,010 1,020
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Projects

Q Search
My projects v All active ¥

BIO-203_BIO-204 2022/23

Alexandra Bezler

Students 2022/23
Alexandra Bezler

teaching
Alexandra Bezler

Tricho Antibodies
Alexandra Bezler

CRISPR C. elegans

Alexandra Bezler

Purify CeSAS-6 Antibody

Alexandra Bezler

Lin-5 mRNA localisation
Alexandra Bezler

O pcDNABTM/myc-His A

SEQUENCE MAP

- O + Copy  CreatePDF &~ Q

BglII
GACGGATCGGGAGATCTCCCGATCCCCTATGGTGCACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGTATCTGCTCCCTGCTT
CTGCCTAGCCCTCTAGAGGGCTAGGGGATACCACGTGAGAGTCATGT TAGACGAGACTACGGCGTATCAATTCGGTCATAGACGAGGGACGAA

T T T T T T T T T
10 20 30 40 50 60 70 80 9

Mfel Bpulel

GTGTGTTGGAGGTCGCTGAGTAGTGCGCGAGCAAAATTTAAGCTACAACAAGGCAAGGCT TGACCGACAATTGCATGAAGAATCTGCTTAGGG
CACACAACCTCCAGCGACTCATCACGCGCTCGTTTTAAATTCGATGTTGTTCCGTTCCGAACTGGCTGTTAACGTACTTCTTAGACGAATCCC

T T T T T T T T T
100 110 120 130 140 150 160 170 180

Mlul Spel

TTAGGCGTTTTGCGCTGCTTCGCGATGTACGGGCCAGATATACGCGTTGACATTGATTATTGACTAGT TATTAATAGTAATCAATTACGGGGT
AATCCGCAAAACGCGACGAAGCGCTACATGCCCGGTCTATATGCGCAACTGTAACTAATAACTGATCAATAATTATCATTAGTTAATGCCCCA

T T T T T T T T T
190 200 210 220 230 240 250 260 270

CATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGA
GTAATCAAGTATCGGGTATATACCTCAAGGCGCAATGTATTGAATGCCATTTACCGGGCGGACCGACTGGCGGGTTGCTGGGGGCGGGTAACT
[ CMV_enhancer »;

T T T T T T T T T
280 290 300 310 320 330 340 350 360 370

CGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGG
GCAGTTATTACTGCATACAAGGGTATCATTGCGGTTATCCCTGAAAGGTAACTGCAGTTACCCACCTCATAAATGCCATTTGACGGGTGAACC

> CMV_enhancer »:

T T T T T T T T
380 390 400 410 420 430 440 450 460

NdeI

CAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCT
GTCATGTAGTTCACATAGTATACGGTTCATGCGGGGGATAACTGCAGTTACTGCCATTTACCGGGCGGACCGTAATACGGGTCATGTACTGGA

&3 CMV_enhancer »:

T T T T T T T T
470 480 490 500 510 520 530 540 550

SnaBI

TATGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACATCAATGGGCGTGGAT
ATACCCTGAAAGGATGAACCGTCATGTAGATGCATAATCAGTAGCGATAATGGTACCACTACGCCAAAACCGTCATGTAGTTACCCGCACCTA

b CMV_promoter »:

BASES 5126  INSERT 5095

LINEAR MAP ~ PLASMID ~ DESCRIPTION ~ METADATA

-

Molecular

Biology

+ « O -»> Create PDF

Sspl BglII,Mfel,Bpul@I,Mlul
Bcgl Spel
Scal
NdeT
SnaBL

5000

Fspl 4 A'""RJ’"%:EP

"Pb 2 e \
\

HindIIT,+3
Spel,+3
Xbal, +8

AhdI

PcDNA6TM/myc-His A
5126 bp

6xHis Te )

Pcil \
SapI G SexAL
BsprI Kozakr™
Stul, AvrIl
BstZ171 TspMI, XmaI, Smal
BsmI MscI
B1pL PpuMI
BsglI,BsaBI

ASSEMBLY WIZARD «  SPLIT WORKSPACE
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=PFL - Your turn to play:
See Moodle Benchl

Worked example 1 Worked Example 2
PCR and primer design Sequence annotation
first copy file to your account

- + o ComepdE 8- @
selit
S
Mfel Bputel o
A TTGACCOACMTTGEATOMGARTCTICTTAGES P
\C/ TAMTTCGATGTTGTTCCGT \CTGGCTGTTAACGTACTTCTTAGACGAATCCC Begl Spel ~
T T T T T T T T T Seal, =
W e ke e e aex
Soat
.
o ]
o TTATCATIAGTTANT
¢ ‘ ‘ ¢ ‘ ! ¢ ! ' Hinar, 3
S e st Spelh
1
TCCGCGTTACATAACT] Pael
TomTocCATT
an enancer
e A
Treca T
: Teccor ToAcocoToCE
o eancer -
E S Y S " A A A
reit
NdeT Sapl s SexAl
. e o
crcaToTAGT her stut, etz
> o emancer : ssczin Tl Kol Snal
et
T T T T T T T T T aipt oot
o w m e e e m e e R
swast
ThCCCGEACCTA
o enhancer T oWt a

m BASES 5126 | INSERT 5095 ASSEMBLY WIZARD ~ | SPLIT WORKSPACE
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Your tasks

Today

v create Benchling account
v’ exercise 1

v’ exercise 2

Homework

biosafety (Moodle)
presentation
quiz

finish Benchling exercises

40
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OK, LETS GET DOWN TO
BUSINESS. TILL APPLY MY
PONERFUL BRAIN TO THE
PROBLEM OF MY HOMEWORK.

[
\

¢ 1993 WanersonDatriduted by Universal Uchek

\

.. A(MMMMMM

See you soon!

GOOD! I JUST
REMEMBERED
WHAT THE

ASSIGNMENT




