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General lab rules
Working time: standard 8:00 am to 15:00/16:00 pm (you can come late, but be sure to
dedicate 6-8 h per day to run the wet lab work.
Days off: flexible, to sign on the ‘off sheet’ in EFF’s office
Working language: English/Norsk

Lab rules: follow the Epi-Gen rules (lab coat, do not disturb the others, no slippers), be
considerate

Ethics: good lab record (date, and detailed experimental), no data fabrication (bomb of your
career)
Collaborations: Talk to EFF to get approval. First email to send by EFF. All the data from the
Fang group should get EFF’s approval before to send to collaborator(s).

Ordering: Reagents like antibodies (to provide rationale), to send a list to EFF to get
approval first.

Efficient and timely communication:
1. Reply your emails at least two times/day:
•
before you start your work (normally by 8:30 am), and
•

by the end of your working time of the day.

2. Any technical issues + data + experimental plan:
•
•
•

Please schedule a time if you want a long time discussion.
If no appointment, I would prefer a walk-in discussion after 4 pm everyday, or during the lunch
time at 12:30 pm.
Feel free to knock my door for any urgent discussion.
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Shipping
\\lagringshotell\klinmed-ahus-evandrofang-group\Shipping records

TNT “Please add your name in the “customer
reference” window. It will then appear on the
invoice, along with the shipping number it applies
to”.

FEDEX shipping (ask EFF first)

World Courier shipping (guarantee of sufficient dry ice,
but expensive)

VAT and code for antibodes
VAT number: 983971636 (do not forget to add, this VAT means we do
not need to pay 25% of the additional cost)

In Norway blood products should be without
taxes (according to law). In my previous job,
they investigated this further and this is also
valid for antibodies. It should happen
automatically when ordering in Oracle if you
use the code for antibodies (4044) in the
square inside the red circle in the picture
below.

Ordering antibodies
Hi Evandro,
I overheard Anna and Heiling talking about order, and apparently they didn't know this,
so please send to all of your group that do ordering.
In Norway blood products should be without taxes (according to law). In my previous
job, they investigated this further and this is also valid for antibodies. It should happen
automatically when ordering in Oracle if you use the code for antibodies (4044) in the
square inside the red circle in the picture below.

Kind regards
Anna

To book confocal
Get training with a Fang lab member first, then to pass the test by Tanima from the Nilsen
group
Then you are qualified to use this machine.
Use google calender to book the machine

For confocal users at my side. Please make sure





only 4 hours per group during working hours (8 to 5).
One day before, when nobody else has booked the instrument you can use it more
hours (and to send an email to the Epi-Gen users to inform this)
but you cannot pre-book for more than 4 hours per group.

EFF: you can book after 5 pm, that will give us more flexibility for one who has a lot of
images to be taken.

Equipment list in Epi-Gen
(Epi-Gen department website:
https://www.med.uio.no/klinmed/english/about/organization/divisions/medicine-laboratory-sciences/clinical-molecularbiology/)

file:///\\lagringshotell\klinmed-ahus-evandrofanggroup\AAAAAA%20%20Protocols%20(for%20worm%20protocols%20see%20th
e%20C.%20elegans%20folder)\EpiGen%20instrument_equipment%20list%20_Instrumentansvar+funksjoner,%2020
20.doc

Fang Lab Shared fold
\\lagringshotell\klinmed-ahus-evandrofang-group
•

Inventory: a list of all the rescources in the Fang group (e.g., when you take a cell line off,
update in the inventory)

•

C. elegans lines: update the new C. elegans lines as EFF-xxx

•

PCR primer library
\\lagringshotell\klinmed-ahus-evandrofang-group\Inventory + primers

•

Ordering forms and records: update your ordering records everytime you made new orders

•

To get access to our shared fold, ask EFF to send an email to Andre Øien
(andre.oien@medisin.uio.no)

New plasmids
For the new plasmids, we do three things
1. Store the plasmids in designated boxes and update the inventory: Slide 24
named ‘Box Label EFF-12 (plasmids)’
2. Update the plasmid information (can be one plasmid/page) here
file:///\\lagringshotell\klinmed-ahus-evandrofanggroup\Inventory%20+%20primers\Evandro%20Fang%20group%20(UiO)_Plas
mid%20list.pptx
3. If you have openable plasmid sequences, save here: Open-able plasmid
sequences should be saved here: \\lagringshotell\klinmed-ahus-evandrofanggroup\Inventory + primers\Openable plasmid sequences

Shared folder
\\lagringshotell\klinmed-ahus-evandrofang-group
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Documents for new students

\\lagringshotell\klinmed-ahus-evandrofanggroup\Documents for new students
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Each project

4 files
Label as 2020-month-date_your name_keywords
1.

Data for publcaiton A4 format (just one)

2.

A folder of raw data

3.

Monday update (just one, can be mix for all projects)

4.

A folder with all the related presentations (can be shared by different
projects)

If you have 2+ projects, you can save ‘Monday

update’ in upper level folder

I will check with each of you on data
collection, notebook, and the
arrangement of shared folder files
face-to-face
periodically

When you send me your Monday update or any results,

then
Do not attach, just send me the folder route (e.g., see
slides 1-2)

Monday update and Group meetings
Email-based Monday update (have a PPT file for ALL your Monday updates and save in our shared
fold: copy and send your weekly update (only this week) to EFF through email. An example of weekly
update is shown in the next slide (The aim for the weekly update is to
helpful yourself to track your research progress)
• The first Monday of the month: comprehensive update with ‘Data’ you generated in the past month.
• If you are a Ph.D student, send one comprehensive update every two months to EFF and your cosupervisors.

Rotation on every Tuesday group meeting: normally one student to give presentation/week.
Tuesday 2:00 pm (normally, otherwise notice ahead), EFF’s office or booked rooms
• Project update (new data), trouble shooting etc
• One journal club (no need to give the presentation of all the data, but limit to 10 min and tell the key
findins). We recommend to select papers from Nature/Cell/Science and related high profile
journals.
• An update of the reagents ordered.

Weekly Nilsen-Fang group meeting: Wednesday 9:30 am. A program generated by Lene in Hilde’s
group will be distributed to everybody biannually. Now we are doing this periodically, not everyweek.

Last week: 07/2 – 07/6 (Nica) : Monday Update (example)
Cells
• WB SH-SY5Y WT+ NR and NMN
C. elegans
• Propagated tm2345 and N2 (also males for backcrossing)
• Optimize worms lysis and PCR protocol for genotyping
• Helped Yahyah trasfer worms for his lifespan experimets
Drosophila
• Lifespan
• 07/6 - Climbing assay on WRNexoRNAi + (EtOH+RAP 50μM) SET4
WRNexoRNAi + (RU+NR 0,5mM) SET3
WRNexoRNAi + (RU+NR 1mM) SET3
• Took care of stocks vials and crosses
• Treated some flies with EtOH and RU – I will use them to perform in vivo stem cell proliferation assay
•
•
•
•
•

Autoclaved stuff for C.elegans
Prepared M9 buffer and LB media
Moved Madhi’s stuff in our fridge
Prepared buffers for staining in Drosophila
Overnight ECC15 culture

This week: 07/9 – 07/13
C. elegans
• Generate N2 males (the old plate got contamination) and start backcrossing
Drosophila
• Lifespan

2021 Group meeting order (1st semester-version 2)
16 Dec 2020
Fang group meeting: 3 pm CET every Tuesday
The speaker of each time is responsible to book the room/all rooms for the 1st semester of 2021 are booked, see next slide; in the pandemic time, Alice will help
out to sent out the zoom link)
Talk to include 1) data ;2) technical questions; 3) presentation of a scientific paper, and 4) your ordering list.
05th Jan.: Evandro
12th Jan.: Maria Jose
19th Jan.: Goufeng
26th Jan.: Yahyah (summary)
02nd Feb.: Janet, Nica
03rd Feb: Nica in Nilsen/Fang joint group meetings (to send zoom ahead by the presenter)
09th Feb.: Shu
16th Feb.: Alice
23rd Feb: Tomas
02nd Mar.: Jun-ping
09th Mar.: Heling
16th Mar.: Caroline Shi-qi Zhang (summary of master project + plans for Ph.D. pojects)
23rd Mar.: Tarjie
06th Apr.:
13rd Apr.:
20th Apr.:
27th Apr.:

Ruben
Guofeng
Maria
Nica

04th May: Janet
11th May: Sofie
12nd May: Tomas in Nilsen/Fang joint group meetings (to send zoom ahead by the presenter)
18th May: Shu
25th May: Alice
01st Jun.: Tomas
08th Jun.: Heling
15th Jun.: Junping
22th Jun.: Carolyn
29th Jun.: Oya (summary of internship)
Jul. – no group meetings
HN group meeting (every Wednesday morning 9:30 am, currently hold online due to the pandemic)
People from the Fang group will also speak periodically. Will be updated.
EpiGen Seminar (information sent out through email by the host every month, not compulsory)

Weekly Nilsen-Fang group meeting: every Wednesday 9:30 am
2020-01 to 2020-06
Week

Date
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15.01.2020

4

Responsible project group

Room

Time

Guofeng and Johannes

B203.006

09:30

22.01.2020

SMUG1 mechanism

B203.006

09:30

5

29.01.2020

Course and Winter meeting

6

05.02.2020

APOBEC

B203.006

09:30

7

12.02.2020

SMUG1 phenotype

B203.006

09:30

8

19.02.2020

Winter break

9

26.02.2020

Evanro

B203.007

09:30

10

04.03.2020

Hilde out of office

11

11.03.2020

SMUG1 mechanism

B203.007

09:30

12

18.03.2020

APOBEC

B202.073

09:30

13

25.03.2020

SMUG1 phenotype

B203.007

09:30

14

01.04.2020

Evandro

B203.007

09:30

15

08.04.2020

Easter

16

15.04.2020

SMUG1 mechanism

B203.007

09:30

17

22.04.2020

APOBEC

B102.072

09:30

18

29.04.2020

SMUG1 phenotype

B102.072

09:30

19

06.05.2020

Evandro

B203.007

09:30

20

13.05.2020

Hilde out of office

21

20.05.2020

Hilde out of office

22

27.05.2020

Hilde and Evandro out of office?

23

03.06.2020

Hilde and Evandro out of office?

24

10.06.2020

APOBEC

B203.007

09:30

25

17.06.2020

SMUG1 phenotype

B203.007

09:30

Worm Inventory list
• We must have genotype corretly recorded, give
notes on maintenance tips
PS:
When you get new worm strains, update them here \\lagringshotell\klinmed-ahusevandrofang-group\AAAAAA C. elegans worm lines
(especially in the genotype, and the note section; in the note section, I would expect
you to write anything on maintenance if necessary; put your name in the section also,
so we can track out )
For documents you received with the strains, make a scan version and store here:
\\lagringshotell\klinmed-ahus-evandrofang-group\AAAAAA C. elegans worm
lines\Documents related with worm strains etc

Rules of Data Recording in the Fang Lab
Dear all,

Data replicability is the key of research, and thus it is important to maintain the highest quality of our data in all of our publications. To achieve this
1. Please record all your original data in details and in a careful manner (a note book + electronic records are necessary, covering date of the experiments, dose, numbers of
repeats etc).
2. No matter what your data look like, please feel free to discuss with me on how to explain the data. Please do not delete or change any of the original results. Sometimes
this could be caused by 1) mistakes of using a wrong dose, 2) mistakes in recording the data, while on other cases it may suggest the hypothesis we proposed could be
wrong, and thus we need to revise our hypothesis.
3. Fabrication and plagiarism are prohibited.
4. Original data: all the original data should be saved in the Fang lab shared folder while you are allowed to have a copy in your own computer. Especially
a) Lifespan data: please scan your original paper records + update the data in the Fang lab standard lifespan excel database. The excel data will be published when we submit
our papers.
b) Western Blotting data: Please save all the original data in the way as shown in the demo (Fang shared folder--for new students--A4 template for data presentation in the
purpose of publication)
c) All image data: please name each of your image datum carefully and in details (e.g. to include date, experiment, dose, number of image etc)
5. Some recent fabrication cases
WB: https://pubpeer.com/publications/86B18DEBE57B4D6947B05C4AFADCE5 <https://pubpeer.com/publications/86B18DEBE57B4D6947B05C4AFADCE5>
Flow cytometry data: https://pubpeer.com/publications/08D4D44963D3BD9EDCF964DC35FECA
<https://pubpeer.com/publications/08D4D44963D3BD9EDCF964DC35FECA>
Image data: https://pubpeer.com/publications/B2EC5541644A5B2A44660C351913F0 <https://pubpeer.com/publications/B2EC5541644A5B2A44660C351913F0>

Please follow the rules seriously in your daily experimental routine; the original data will be carefully checked; if you can not pass the quality check, your paper will not be
submitted by me.
Please read the instructions/rules carefully and send me your agreement in email independently.
Best
Evandro Fang

Research ethics: avoid sloppy behaviours
•
•

To make good records of data (including experimental plan, data, etc in electronic versions)
NO duplication of using images etc

And PubPeer (check out these links)
https://pubpeer.com/publications/5CBEF5E3727C653CC02412BD727CB4
https://pubpeer.com/publications/A367937A1FE47F62833BCA961CA087

Good science: truth, replicability
Fabrication and cheating destroy not only your career but also the Fang lab

Mentor: Suicide
Haruko Obokata (小保方 晴子, born 1983)

Two Nature papers, retracted
Scientific career terminated

Image: nipponnews.net
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Neglected vehicle concentrations
Compound A (100 mM in DMSO)
For cell culture we want to achieve final concentrations of 0. 5 mM, 1 mM and 2 mM
12-well plates were used: 1 ml cell culture medium/well
100 mM × ‘x’ = 1000 ul × 2 mM
‘x’ = 20 ul

Wrong
20 ul pure DMSO/well (veh)

5 ul A in sotck solution /well (veh)
DMSO was less
10 ul A in sotck solution /well (veh)

20 ul A in sotck solution /well (veh)
Finalized DMSO too high (2%);
Better 0.1 or up to 0.5%, no higher than
1%

Neglected vehicle concentrations
Compound A (100 mM in DMSO)
For cell culture we want to achieve final concentrations of 0. 5 mM, 1 mM and 2 mM
12-well plates were used: 1 ml cell culture medium/well
Mix and
transfer 80 ul

Mix and
transfer 80 ul

1

2

3

4

160 ul A
in stock

80 ul
Pure DMSO

80 ul
Pure DMSO

80 ul
Pure DMSO

Correct
20 ul pure DMSO/well (veh, 0 mM drug A )

20 ul (2 mM drug A final concentration; but same amount that is 20 ul of DMSO)

20 ul (1 mM drug A final concentration; but same amount that is 20 ul of DMSO)

20 ul (0.5 mM drug A final concentration; but same amount that is 20 ul of DMSO)
(for three wells, we need 60 ul, but we can prepare a little bit more, like 80 ul)

How to have multiple biological repeats
but low variations
Method 1:

N2 (veh) N2 (NR)
B1 B2 B3

B1

B2

B3

Biological repeat 1
(1st Sep 2020 collected)

Biological repeat 2
(20th Sep 2020 collected)

Biological repeat 3
(02nd Jan 2021 collected)

Method 2:

Data were from 3 biological repeats

N2 (veh) N2 (NR)
B1 B1 B1
-1 -2 -3

B1-01

B1-02 B1-03

Biological repeat 1
(1st Sep 2020 collected)

B2-01

B2-02 B2-03

Biological repeat 2
(20th Sep 2020 collected)

The experiments were performed in 1 or 2
or 3 biologicla repeats with
data of one representative biological
repeat (3 technical repeat)
shown here
B2-01

B2-02 B2-03

Biological repeat 3
(02nd Jan 2021 collected)

Good record in lab notebook
E-record is also OK
e.g. \\lagringshotell\klinmed-ahus-evandrofang-group\Documents for new students\E-record of lab notebook
But one must have a standard (A4 size) lab note book.

For lifespan: use the template
\\lagringshotell\klinmed-ahus-evandrofang-group\AAAAAA C. elegans Basic + protocols - Fang Lab\Lifespan

Notebook must be left to Evandro when leaves the Fang lab.

From Yahyah Aman
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Example of a good lab notebook (from Alice AI)

Example of a good lab notebook
(from Alice AI)

Your records: to be saved in
\\lagringshotell\klinmed-ahus-evandrofang-group

• Only One Experimental plan PPT:
• like \\lagringshotell\klinmed-ahus-evandrofang-group\2017-11-07 Nica-shared

• Only one Data/Results PPT: like
• \\lagringshotell\klinmed-ahus-evandrofang-group\2017-11-07 Nicashared\WRN project

Fang Lab responsibilities
Ordering (see Duty of the monthly ordering list made by Sofie )

ALL
Dawn

•
•

Ordering at 4th floor (NGM plates, NGM bottles) + preparing the general buffers (M9 buffer, K buffer);
Ordering of reagents: everybody sends ordering requests to EFF (with promotion code), to get EFF’s approval, then to send to the person
on duty of the month to order.

Lab Manager on General things
Assist EFF on all the general things which are not covered by others
• Paper editing; Ethical application
• Communication with UiO and Ahus on ordering, budget etc
• Maintaining the Fang lab website
• Book meeting rooms; coordinate to organize meetings etc.
• To prepare list of group meetings, list of lab ordering duties (Sofie can tell you how we normally do)
C. elegans:
• introduction of the worm lab, general questions (detailed training will be done by the mentors’ of each new students).
• Maintaining worm strain inventory (to ask designated people to update their new strains, vials)
• Maintaining the RNAi inventory (to ask the designated people to freeze down the RNAi strains and to update the inventory)

Nica

Cell Lab: To train the cell culture new students by following up the Fang lab cell culture protocols/rules, to check availability of consumables
in the cell culture room (to report to the lab manager to order)
Shu
(then He-ling Wang)

Stem Cell Lab: to train the iPSC students and to check availability of consumables (to report to the lab manager/EFF for approval, before
ordering by the stem cell lab trainees)

Mouse Lab/Oslo (Maria): maintaining the mouse colonies and database. To coordinate with the Oslo students to set up and run animal
experiments
Maria
Caroline Zhang

Fly Lab: to train the new fly students and to check availability of consumables (to report to the lab manager/EFF for approval before
ordering), to maintain the fly strains and to update the fly inventory
Sofie

Mouse Lab/China: maintain the mouse colonies and database. To coordinate with the Oslo students to set up and run animal experiments
36

Jun-ping Pan, then Ping-jie Wang

Training on ordering
Ahus system
UiO system
Check this file on instructions
\\lagringshotell\klinmed-ahus-evandrofang-group\Ordering forms and records

Ahus (you can learn from Sofie or Nica etc): order at anytime, better to prepare
ahead

UiO: prepare a list and then send to EllenWestgaard
(e.e.westgaard@medisin.uio.no), need to check out with Ellen W for details.

Ordering
1. Ordering for your personal projects
• Send email to EFF first to get approval before you are allowed to submit your
ordering (for uncommon staff, please provide enough information and justifications)
to the person-on-duty of the month from the Fang lab
• To ask for discount/promotion code ahead before and to include such informaiton in
the email to EFF for approval
2. General stuff: when you see it is running out, inform the person-on-duty of the
month to order (cc EFF and Nica)

3. Ordering rules:
• Check out our inventory list and talk to group members before you order stuff
• Save the money for the lab (for frequest used stuff, make bulk ordering) by asking discount
from the vendors
• Bargain: always ask to give discount, and to compare with different companies
• Get EFF’s approval ahead
• Save and update your orders in our ordering list (put your initials in the note area).
•

Give an update of your ordering in your group meeting.

Lab responsibilities
1. Inventory
Update the inventory (your antibodies, new worm strains/location and number of vials, cell lines, fly
lines)

2. General
1. Keep the shared (even you are the only one to use) lab bench clean and tidy
2. Keep your office cubicle clean and tidy
3. Be responsible on your EpiGen duties (lunch room, receive agents-send an email to the owner of
the agent when it arrives)
4. Open your eyes and behave as a smart person

3. Common consumables (eg., 6-cm petri-dish)
1. Label all the boxes with 1/5 (if five in total), 2/5…
2. Open box 1 first before open box 2
3. When two boxes left, inform the person-on-duty of the month to place an order (ask discount
from the vendor also)
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1/5

2/5

3/5

4/5

5/5

Once anybody is opening this box, this person A should
• Index the ordering in the excel file covering all the
details.
• inform the person-on-duty to place an ordering (cc
EFF), or
• This person A can just submit an order by
themselves via the on-line system (and to inform
EFF and the team)
If somebody has a big experiment which will use a lot
of the plates, then this person should inform EFF and
the lab, and to consider to place an order ahead.

For NGM plates and bottles
Speaking of the case of frequent running out of NGM bottles
without notice of ordering, here I would like to mention the rules
again:

1. When you take a bottle of NGM, please sign your name, and
write such as '2 bottles out, 10 bottles left'. Do not forget to write
down how many bottles left. For the person(s) who did not do it, I
have informed them today and they promised to me to do so.
2. Once there are 6 NGM bottles remaining, the person who takes
bottle 7 should sign the book, and inform the ‘monthly-duty-person’
(this month is He-ling) to order.
3. For people who has a big experimental plan, like to use 5 bottles
or more, then you should talk to the monthly-duty-person’ ahead to
order.
4. This could be applied to the NGM plate case also, once we have
2-3 columns of plates left (22-33 plates), the latest one should
inform the ‘monthly-duty-person’ to order.

Consumables

Consumables
Epi-Gen shared

To be ordered by the Fang lab

Filters, gloves, pipette tips, etc

Antibodies, cell culture medium etc

Some western blotting tanks (we have
our own sets)
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International meetings/conferences
Normally, once/year/postdoc (based on the funding of the lab, discuss with EFF first)
EMBO: The European Molecular Biology Organization (EMBO) is a funding organization for post docs,
courses, workshops and conferences and other activities

The Human Frontier Science Program (HFSP): The Human Frontier Science Program (HFSP) is an
international funding agency for postdocs, research networks and career Development.

European Molecular Biology Laboratory (EMBL): EMBL is one of the world’s leading research institutions, and
Europe’s flagship laboratory for the life sciences and associated disciplines. There are many opportunities to
visit one of the EMBL labs, including for a scientific position (PhD student, post doc, group leader, technician),
as a user of their excellent facilities, or to attend a conference or course. This one-day meeting will inform you
about all these activities.
Gordon Conferences
Keystone Symposia
Cold spring harbor meetings
All links :https://sites.google.com/site/evandrofeifanguiono/home-1/useful-links

Attendee will be requested to give a report of the meeting in the following group meeting

Reimbursement
Discuss with EFF and Get approval first, then
Two reimbursement systems:
Ahus: send to Anna Kalis ( Anna.Kalis@ahus.no) and cc to EFF. Templates availabe from
EFF/Anna
UiO: send to EllenWestgaard (e.e.westgaard@medisin.uio.no), need to check out with Ellen W
for details.
Warning: need to discuss with EFF and get approval before doing the business. Business
without pre-approval by EFF will not be reimbursed.

General Epi-Gen rules
The below 10 slides were from Anna Frengen

General rules, EpiGen lab:
Our lab is used by many different people staying for varying lengths
of time. It is therefore necessary that all follow the same rules and
procedures in the lab.

At EpiGen, we have a completely flat structure, we are all equal
apart from professors. And all lab-users contribute to the labcommunity. It is important to keep eyes open and do what is
needed. While the cleaning staff cleans the floors and empty the
trash bins, everything else in the laboratory is our responsibility.
The lab is shared by many, and it is important to keep things tidy
and clean. Always make sure that you have cleaned up after
yourself and put common equipment back where they belong.

Glassware
Everyone is responsible for placing dirty glassware
in the washing room. Do things as you would have
done it at home, for example to prevent the sink or
the dishwasher from clogging.
Glassware should be rinsed, and all debris and all
labels removed

Confocal
Booking of confocal is important, so please do it.
It enables to know who worked before you and ease eventual
troubleshooting. We agreed also that both, your group and
Hilde's group can book up to 4 hours during the working
hours from Monday through Friday. No time limits on
weekends, but booking is important for every day.
And it is of course possible to use time "ad hoc" if there is a
free time slot

Recycling
Recycling is important for the environment: plastic soft
and plastic hard, paper, electronic waste, ink from copy
machine and food waste in the kitchen
Soft plastic

Hard plastic

Waste and Safety procedures
Biohazardous waste is biological waste that is infectious,
potentially infectious, or recombinant (genetically modified).
This includes:
- Human cells and tissue
- Animal pathogens
- Genetically modified organisms (GMOs)
- Bacterial cells used in culturing/plating
The biological waste must be treated in a proper way to kill any
living cells before disposal.

Liquid biological waste

After treating biowaste with Perasafe, you can dispose it into the drain

Liquid biological waste

Chemical waste

You must know the safety procedures and how to work appropriately
in a laboratory to protect yourself and others from dangerous
situations.
It is very important that you are familiar and have read Safety Data
Sheets (SDS) before you begin working with any chemical. Make sure
to read what protective equipment you should be using when
handling the substance, and how to clean up any spills. You should
know how to clean up a spill before it happens.

If waste is a mixture of biological and chemical waste:
• kill any living organisms first using PeraSafe
• the liquid waste can now be considered as chemical waste.
collect it in bottles or cans, print out the correct SDS and attach
to the bottle. If you have several substances in the same bottle,
each one will require its own SDS

WASTE SEGRAGATION AND RECYCLING- EpiGen-LAB
What
Gloves
Biological waste/
Potentially contagious
waste
Chemical waste

Sharps, needles etc

Paper
Cardboard

Soft Plastics
Hard Plastics
Shredded paper

Laboratory glassware
Metal

Batteries

Styrofoam

Cooling elements

Where and How
Black residual waste bag
Biological waste box +
absorbent matt + yellow
bag – properly striped and
closed
 Collect in suitable
containers/bottles. The
containers should be
labelled with Safety
Data Sheet
 Use secondary
containment to prevent
spills
Small yellow hazardous
waste containers

Clear bags
Cardboard packaging
should be flat-packed and
put on AGV
Clear bags for soft plastic
Clear bags for hard plastic
Black waste bag labelled
with “Makulert
papir”/sensitive
information”
Large yellow hazardous
waste containers
 Small items in a
cardboard box marked
“metal”
 Big items – directly on
AGV
Yellow box standing above
the printer in the office
supply room
 Small items in a clear
bag for styrofoam
 Big items – directly on
AGV
directly on AGV

Comments
Gloves are NOT plastic
NB! Disposal of biological waste is very
costly, 9X regular waste



Chemical waste = dangerous waste
Highly reactive chemicals must be
packed separately

Needles and sharps must not be recapped, due to risk of puncture wounds

Commonly happened lab issues

Lab bench of: Yahyah, Maria, Tarjei
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Attention when using shared equipment

Make sure you have the
former user to remove
their samples before you
change the
temperature!!!

Image: https://www.benchmarkscientific.com/product/sb0012/

EFF
CCCP (50 uM)
2020-08-03

EFF
CCCP (50 uM)
2020-08-03

Labelling
• Name initials
• Drug (concentration)
• Date
• Label two times, one time on the cap
and one time at the body

EFF
CCCP (50 uM)
2020-08-03
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Label all the agents clearly

Although ‘ARV’ is used by the vendor at the 4th floor,
You need to relabel as ‘autoclaved water’.
Think about if EFF or a new student is going the lab to
do an experiment, how you can label the agents to
enable us to know what is what.

• Open in a burner frame
• Pour 20 ml to a sterile 50-ml falcon tube, label well
for your own use.
• Through this way, you do not contaminate the
original 1000 ml stock solution
• This applies to other sterile stock medium.
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Cell culture
Make sure enough water in the water tank
How to use cell culture flask (with normal caps, and caps with filter)
• Normal caps: left the caps somewhat loose, When incubating flasks with a nonfilter cap, the cap has to be opened to a certain extent to allow gas exchange. If
the cap is opened too much it increases the risk of airborne germs entering the
flask.
• Filter cap: tighten the cap all the way on

Common happend things
• Forget to turn off the light of the microscope

• Forget to turn off the Alcohol burner

• Speak loudly in the lab, mass of the
chairs in the lab which blocks the
corridor

Images: internet

Absolute Ethanol in the lab – 3 kinds! (From Sofie L.)

Absolute EtOH
Added two compounds:
metylisobutylketone and
metyletylketone.
Cannot be used for:
RNA purification
Drosophila feeding
Tissue slides

Absolute EtOH - PURE
Nothing added!
Can be used for:
RNA purification
Drosophila feeding
Tissue slides
Cannot be used for:
- Cleaning the lab
- Burners etc.

96% EtOH
Added one compound:
metylisobutylketone
Cannot be used for:
RNA purification
Drosophila feeding
Tissue slides
Can be used for:
Cleaning the lab
Burners for worms
others

Ethanol can not be too full;
risk of explosion
Images: internet

Excuses like below are not accepted
• I am in a rush….. I worked very late at night
• I did not know. Nobody told me before (then your training
was not effective)

A summary of the basics in handling C. elegans
Modified by Evandro Fang
On
03rd August 2020

https://www.addgene.org/protocols/createglycerol-stock/
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Useful open resources
•
•
•
•

Wormbook – An open access online book on all things related to C. elegans.
WormBase – General information database related to C. elegans.
WormClassroom – https://wormclassroom.org/
Wormatlas – Handbook on C. elegans anatomy.
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General training flow on handling of worms
Training materials:
M1: ‘C. elegans anatomy + introduction’(theory)
M2: ‘How to work in the lab + handling C. elegans’ (Practice)
M3: worm nomenclature

1. Before arrival: new students to go over M1, M2 and M3 before arrival
2. First week after arrival: EFF to give a lecture on M1
3. Basic worm training: with Yahyah
4. To go over M2 with Lab manager

5. After 1 month:
• to have an exam with EFF on M1, M2, and M3, and
• To have a lab examination on (distinguish L4 worms, pick up worms etc)
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C. elegans life cycle with dauer branch (20 C)
From egg to reaching L4 (47 hours)
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Image: WormAtlas

A molting worm
https://evandrofanglab.com/experimental-models/

Worm lab setup

Image, from Lynne Cox lab
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A list of typical issues a worm lab normally
encounter
…..
Wrong way in seeding OP50
Contamination (bacteria, fungi)
Hatching of the eggs
How we can do to eliminate/avoid?
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Typical issues
Not round bacterial lawn

holes

Forget to write down date

73

Label the bottom of the petri plate with the
strain name, date, and your initials. Don't
label only the cover, as it may accidentally
be separated from the bottom. Discarded
plates should be placed in a plastic bag
and autoclaved.

2020-08-03

Typical issues
All worm plates need to be
wrapped with parafilm
Potential contamination
OP50 lawn should be round and in the middle

Forget to write down date

Image(s): EFF

Bacterial contaminaiton
A contaminated plate
Note the yellowish, heterogeneous texture
Normal NGM plate with E. coli lawn

In Baltimore (for 1 L NMG), we add 140 mg/L
streptomycin sulfate (0.7ml, 200mg/ml in H2O, for
anti-bacteria) and 7 mg/L nystatin (167ul,
40mg/ml in DMF, for anti-fungal)
See NGM plate preparasjon for details

Images: Shu
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Image(s): Shu

Image(s): Shu

Contaminations
•
•
•

Strain vs. strain contamination. How to avoid?
Fungi and bacteria
Mites (Tyrophagus putrescentiae, or Sancassaniamite)

Reference: https://www.ncbi.nlm.nih.gov/pubmed/28476862
Video of a mite: https://www.youtube.com/watch?v=l6OMq7vDqdA
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The life history of mite (e.g., Sancassania polyphyllae)

Reference: Cakmak I. et a., Exp. Appl Acarol, 2011

80

When new worms arrive to the lab
1. Do not open the lid, check out any contaminations of bacteria, fungi, or
mites.
•
•

•

If bacterial contamination: transfer the worms to a new OP50-seeded plate, bleach the
worms when over 50 gravid worms available

•

If with fungal contamination (the sopres can spread in the air): a) open the lid in a chemical
hood, transfer some worms via transfer a chunk of NGM piece to a new plate; b) Then
under a microscope, transfer 5-10 worms to a new plate without food to let the worms to
clean themselves; c) wait for 10 min, and transfer the worms to a new OP50 seeded NMG
plates. Fungal contamination is easier to be eliminated vs. bacterial contamination. To
dispose the plate with mode on, carefully wrap the plate with Parafilm and dispose of it. Do
not take the cover off of a contaminated plate or you risk contaminating other plates.

•

If with mite contamination: do not open, report to EFF.

2. Maintain ALLL the new arrived worms in the ‘quarantine incubator’ for 7
days, make sure no mite eggs hatched.
3. After 7 days quarantine, transfer the worm plates to the normal 20 °C
incubator.
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Cleaning contaminated C. elegans stocks
Occasionally, C. elegans stocks may become contaminated with other bacteria, yeast or mold. It is easy to rid your worm stocks of contaminants. Most contaminants will not
hurt the worms. (In fact, the worms like to climb some fungal hyphae and sway back and forth!) But it is much easier to score phenotypes and do transfers when your stocks
are clean. Mold can be removed by chunking (Protocol 3) and serially transferring, allowing the worms to crawl away from the contaminant. Bacterial contaminants and
yeast are easily removed by treating with a hypochlorite solution, which will kill the contaminant and all worms not protected by the egg shell. This can be done using an
entire plate that is contaminated (Protocol 4), or it can be done quickly using a single hermaphrodite (Protocol 5).
Protocol 3. Removing mold contaminants from C. elegans stock plates
Methods
1.Sterilize a scalpel or spatula in a flame and remove a chunk of the agar from the contaminated plate. Remove the cover of the contaminated plate only as long as
necessary.
2.Place the chunk of agar at the edge of a seeded clean plate. Allow the worms to crawl out of the chunk and across the E. coli OP50 lawn to the opposite side of the plate.
3.Once the worms have reached the other side of the plate, pick individual animals with a worm picker (or take another chunk using a flamed scalpel or spatula) and place it
on the edge of another clean plate.
4.Repeat step 3.
Protocol 4. Egg prep: Removing bacterial or yeast contaminants from C. elegans stock plates
Reagents
•5 N NaOH
•Household bleach (5% solution of sodium hypochlorite)
Methods
1.Use contaminated C. elegans stock plates that have many gravid hermaphrodites.† Wash the plates with sterile H2O. Pipet the H2O across the plate several times to loosen
worms and eggs that are stuck in the bacteria.
2.Collect the liquid in a sterile 5 ml conical centrifuge tube with cap. Add H2O to total 3.5 ml.
3.Mix 0.5 ml 5 N NaOH with 1 ml bleach. Make this solution fresh just before use! Add to the centrifuge tube with the worms.
4.Shake well or vortex the tube for a few seconds. Repeat shaking/vortexing every 2 minutes for a total of 10 minutes.
5.Spin the tube in a table top centrifuge for 30 seconds at 1300 x g to pellet released eggs.
6.Aspirate to 0.1 ml.
7.Add sterile H2O to 5 ml. Shake well or vortex for a few seconds.
8.Repeat steps 5 and 6.
9.Use a Pasteur pipet to transfer the eggs in the remaining 0.1 ml of liquid to the edge of a clean NGM plate seeded with an E. coli OP50 lawn.
10.The next day the eggs will have hatched and the larvae will have crawled into the E. coli OP50 lawn. Transfer the hatched larvae to a clean NGM plate seeded with a lawn.
Protocol 5. Egg prep in a drop: Small scale method for removing bacterial or yeast contaminants
Reagents
•1 N NaOH
•Household bleach (5% solution of sodium hypochlorite)
Methods
1.Make a 1:1 mixture of 1N NaOH:bleach. Put a drop of this solution on the edge of a clean NGM plate seeded with an E. coli OP50 lawn.
2.Put several gravid hermaphrodites in the drop. The solution will kill the contaminants and hermaphrodites but will soak into the plate before the embryos hatch.
3.The next day the larvae will have crawled into the E. coli OP50 lawn. Transfer them to a clean NGM plate seeded with an E. coli OP50 lawn.
Protocol 6. Obtaining synchronous cultures of C. elegans
Reagents
•M9 Buffer [3 g KH2PO4, 6 g Na2HPO4, 5 g NaCl, 1 ml 1 M MgSO4, H2O to 1 litre. Sterilize by autoclaving.]
•axenized C. elegans eggs from 4–8 100 mm plates (see Protocol 4)

To eliminate chances of bacterial contamination

In short:
•
wearing lab coat and gloves;
•
working on clean bench, spraying everything with ethanol before using it (but does not eliminate fungal contamination); do not light the
ethanol burner until you finish with 70% ethanol.
•
When pouring or seeding plates, or when transferring worms, it is best to keep the amount of time the cover is removed at a minimum. This
cuts down on contamination.
•
No talk;
•
Try to work in a time with less people around.
At the time of adding drugs into the NGM plates (e.g., NR, FUDR, water)
•
The burner is on;
•
Use sterile tips with filter (keep your own set, label with your name, and close the lid all the time);
•
Use sterile water

Aliquoted sterile water;
Please avoid using the ‘1 L
H2O bottle directly’

Use the burner
Sterile tips with filter; please use your own (1000, 200, 20 ul)
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General rules
1. E. coli OP 50 lawn: round and in the middle
Please do not shake/swirl
OK
But I ask you to avoid

Best

2. Way to prepare drug(s) (water soluble):

Place drug solution on the OP50 lawn,
then swell/gentle shake
NO

Place spread the drug solution in
this way, no shake/swell
Best

3. For hydrophobic drugs (not dissolved in water): add the drug to the NGM liquid (with a magnetic stirrer running), at the
time just before pouring the plates (55 oC around; if the temperature is too high, this will degrade the drugs). If to use in
1-3 days, the plates can be stored at room temperature; if to be used in 7 days, store at 4 oC (upside down).
4. Based on the stability of the drugs, one can gauge how long the plates can be used. The best way is to
• seed OP50 two to three days ahead before use
• Add drugs 4-12 hours to NGM plates before use
5. Unless otherwise discussed with EFF, UV-killed OP50 is used for the experiments; for RNAi experiment, PLEASE do not
kill the RNAi-generating bacterium.
6. FUDR: either 0, or 10 uM (final, with 1-5% eggs can hatch and grow; thus need to monitor daily by move away or just
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heat-killing the larvae) or 50 uM (no hatching).

General routine in preparation of the NGM plates
(summarized by EFF)
• Day 1: to prepare NGM plates, leave the plates at room temperature for 2 days.
• Day 2: to prepare OP50 solution (normally prepared by Yahyah or Shu, read to use).
Baltimore protocol:
E. coli OP50 (a uracil auxotroph whose growth is limited on NGM plates): pick up 1 colony + 100 ml LB broth (no antibiotics).
Over night at 37 °C, shaking
100 µl of OP50 per 6-cm plate, allow OP50 to be dried at room temperature for 2 days.
Store the OP50 at 4°C

• Day 3: to add OP50. Make sure you have OP50 in high concentration, otherwise the
worms may be starved faster than you expected; leave the plates at room
temperature for 2 days.
• Day 5: save the plates at 4 °C with plates upside down in an air-tight container (or
wrap with Plastic Stretch Wrap Film), label your name and date.
• The OP50 plates can be saved in the 4 °C for a few months; for the EFF lab, we set
a use limit of 1 month.

• One day before the experiments, bring the plates to room temperature (time to add
drugs, or to use UV at the power #30 for 30 min to kill the OP50).

85

Applications (35 mm):
crossing (mating)
expensive drugs
RNAi experiments.

Applications (60 mm):
General maintenance
Most types of experiments
Lifespan

Applications (100 mm):
To grow large quantifies of
worms for
• Memory assay
• Western blotting
• Proteomics

For general use (common)
Plate
Diameter

35 mm

60 mm

100 mm

Add NGM

5 ml

10 ml

25 ml

Add OP50

50 µl

100 µl

1000 µl

A constant amount of agar in the plates: 1) keep the same worm living environment; 2) no mistakes in calculating how
much durgs for each plate; and c) reduces the need for refocusing the microscope when you switch from one plate to
another.

In the conditions of saving resources
(e.g. expensive drugs, memory assay)
Plate
Diameter

35 mm

60 mm

100 mm

Add NGM

3 ml

8 ml

15 ml

Add OP50

50 µl

100 µl

1000 µl
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OP50-1 (streptomycin-resistant, add 200 ug/ml)
Dear Evandro,

Hi Evandro,

Normal OP50 is not streptomycin resistant, so if
you grow your OP50 in streptomycin NGM, you
would either get no growth or select for antibiotic
resistances.

We use streptomycin to our NGM plates. So,
our OP50 strain is streptomycin resistance.
Most of the worm labs use streptomycin with
NGM plates.
If you notice frequent bacterial contamination
(that was not observed before), may be some
of your stock solution(s) is/are contaminated.
My suggestion is the following:

(I haven't personally tested our OP50 to see at
what concentration this would occur but I assume
that the antibiotic concentration that would allow
the regular OP50 to grow, would also allow for
the contaminants to grow as well)

1. Use OP50 streptomycin resistant strain.

For OP50-1 we use a final concentration
of 100 µg/mL (add a stock 100mg/mL
streptomycin solution at a ratio of 1 µL/mL of
media), though I have also heard of other labs
using the lower and higher concentrations as
well.

2. Refresh all the solutions required for NGM
preparation.

Hope this information is helpful.

Cheers,

Best regards and have a great day!
CGC - Liz

Kostas

PS: In our NGM recipe, we add 0.2 gr
streptomycin per 1 L of NGM medium
(200 µg/mL )

To make NGM Agar plates (modified)—Baltimore protocol (EFF)
Per Liter:
•
3g
NaCl
•
21 g
Agar
•
2.5 g
peptone
•
200 mg/L streptomycin sulfate
***No streptomycin in RNAi plates***
•
Up to 1 L water
(upper autoclaved solution to order from the 4th floor at Ahus)
At 55 °C add the following and mix after each addition.
•
1 mL 1M CaCl2
•
1 mL 1M MgSO4
•
1 mL cholesterol (from 5mg/mL stock in EtOH) (Do not autoclave!)
•
1 mL nystatin (from 10mg/ml stock in 70% EtOH) (Do not autoclave!) – Shake before use.
•
25 mL potassium phosphate (1M, pH6)
In a relatively sterile environment close to a flame and to use 70% ethanol to clean the bench. Medium is aliquoted into
plastic petri dishes: add 10 mL NGM liquid agar to 6 cm plates (add 5 mL for 3.5 cm plates).
Leave plates at room temperature for 2 days before use to allow for detection of contaminants, and to allow excess
moisture to evaporate. Plates stored (EFF: upside down) in an air-tight container
• at room temperature will be usable for 1-2 weeks.
• at 4 °C temperature will be usable for 1 month (theoretically a few months, but for EFF lab, 1 month limit).
Yields are approx. 100 plates for 6cm plates/1L agar and 200 plates for 3.5cm plates/1L agar
•
•
•
•
•

25 ml 1 M potassium phosphate (pH 6) (to avoid precipitation, mix between addition of MgSO4 and potassium phosphate)
To make 1 M potassium phosphate (pH 6): For 1 liter, dissolve 136.1 g KH2PO4 in about 800 ml dH2O, then adjust to pH 6.0 with solid KOH (approx. 15 g) before bringing up to volume.
Make 100 ml aliquots and autoclave.
Streptomycin (optional) can be added at a final concentration of 100 to 140 μg/mL to minimize bacterial contamination.
Nystatin (antifungal agent, keep in freezer).
One just need to keep consistent of your protocol: if you add streptomycin and nystain, then just add them throughout your experiments.
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Way to grow OP50

It is very clear that the recent batch of OP50 Pawel used was in low concentration:
Pawel seeded 70 ul of OP50 to the 3.5-cm plate, and the food was not enough for 2030 worms for two days.
Thus, we need to have a good quality control of the OP50 broth:
1. The most stringent protocol (in the Fang lab worm protocol folder, and on line
https://andersenlab.org/Protocols/GrowingOP50CulturesforSeedingPlates.pdf ): this
will enable each time the OP50 at very similar concentration. But it seems it is not user
friendly.
2. To use the simple Baltimore protocol with modifications
Baltimore protocol:
Grow E. coli OP50:

pick up 1 colony + 100 ml LB broth (no antibiotics); we need to set a negative
control since there is no antibiotics in the LB broth (just LB broth).

Grow the culture overnight (16-18 hours) at 37ºC, 225 rpm shaking.

The 2nd day: the OP50-containing broth should look light yellow and turbid, while
the negative control should with no bacteria grow with clear and transparent
liquid.

If you prepare 300-500 ml of OP50 (to use a conical flask), follow the protocol #1
(for day 2, just shake 4 hours and skip spectrophotometer quantification step);
then aliquot in the 50 ml tubes (add 45 ml/tube) to avoid contamination, label
well with date and name initials.
Seed OP50

Resuspend the OP50-containing broth by gentle shaking and to avoid the
generation of bubbles;

Add 100 µl of OP50 per 6-cm plate, allow OP50 to be dried at room temperature
for 2 days.

Store the remaining OP50 at 4°C (label well; to avoid contamination)

LB broth
Negative control

OP50

Image: JOVE

FUDR + to add testing drugs
• To avoid progeny, FUDR can be added at 50 uM (no hatching).
• We tried to use 10 uM as recommended by David Gems. However, it does not work, 1020% eggs can be hatched.
• EFF recommends to add FUDR manually to each plate one day ahead of using the preprepared OP50-containing NGM plates.

Add testing drugs
To add drugs to the plate
Add drugs 4-12 hours to NGM plates before use
Plate Diameter

35 mm

60 mm

NGM volume

5 ml

10 ml

Add total drug
solution

100 µl
(e.g., drug A 20 µl
+ autoclaved
water 80 µl)

200 µl

Place drug solution on the OP50 lawn,
then swell/gentle shake
NO

Place spread the drug solution in
this way, no shake/swell
Best
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How to set up a lifespan (to use 6-cm plates, and 35-40 worms/plate)
E.g., we need to set up a lifespan for
• N2 (veh): 3 plates
• N2 (NR): 3 plates
• CK12 (veh): 3 plates
• CK 12 (NR): 3 plates
Calculate: we need around (3 plates (veh) x 40 worms + 3 plates (NR) x 40 worms) = 240 worms for each strain. Since some eggs may not hatched, and to
consider unexpected loss, we normally prepare at least 2 times of the worms to set up the experiments. For this case, we should prepare at least 500
eggs/strain.
1. To prepare a plate of N2 worms and a plate of CK12 worms using the 6-cm plates (no starvation in the past 3 generations, no bacterial contamination;
maintain at 20°C otherwise noticed elsewhere). Based on the fertility rate/% hatch information, please adjust your experimental setting, e.g. to have 2-3
plates/strain to prepare the worms to set up the egg lay.
2. On the day, there are more than 50-100 gravid worms in each plate, it is time to set up egg lay (a way to generate synchronized worms). Egg lay is a
better way than ‘bleach’ to set up synchronized worms since ‘bleach’ affects the physiology of filial worms. Use N2 for example
• Transfer gravid worms to new plates (10 gravid N2 worms/new OP50 plate, to set up a total of 4 plates)
• Wait for 4-6 h, to have the worms to lay eggs
• After 4 h, check how many eggs laid in one plate (then do mathematics, and gauge the total numbers to make sure you will have more
than 500 eggs in the 4 plates.
• Move away ‘ALL’ the gravid worms (same number) and use the burner light to kill the worms.
3. Wait for around 2-3 days to have the eggs been hatched at 20 °C and developed to L4 (better later L4 since we use FUDR).
4. Prepare drug plates (e.g., NR + 50 uM FUDR) one-day ahead of using since NR is not so stable (the OP50-seeded plates should be prepare days
ahead, do not prepare on the same day or just one day ahead; thus you need to have a good plan on your experiments, like to have a good Monday
update on which day you will do what)
5. Label working plates: three plates/group. Transfer 35-40 of L4 worms to each drug plate.
6. Check the worm plates every day to make sure no (eggs been hatched), if yes kill them. This can be very fast without opening the lid.
7. To score the death of the worms everyday normally from adult day 3 (depends on the strains): Normally the N2 will not dye untie adult day 8-10. For
some of the AD worms, they dye earlier, such as from day 4 or day 6.
8. Change the drug plates on Adult D3, D6, and D9.
Most of the lifespan we do at 20 °C; however, if you have the strain CL12 (inducible Abeta at 23 °C), then all your experiments should be: maintain and set up
the experiments at 20 °C, then from late L4 to have all the whole lifespan at 25 °C.
General suggestions:
1. All experimental plates with FUDR (50 uM) to stop the hatching of the eggs laid by the experimental worms. NO FUDR in the ‘maintenance plates’
otherwise no eggs will be hatched.
2. Due to frequent bacterial contamination, we add the anti-biotic streptomycin sulfate in the NGM plates.
3. To save your time and to avoid bias, you may want to label your plates as 1-1, 1-2, 1-3 (but record the original codes of the plates, eg.., 1-1 stands for N2
(veh) plate #1).

EFF: 2020-08-03

For the 20 °C, the bottom
shelf is designated to the
Nilsen group.

Nilsen group only

Numbers of repeat of lifespan in the worms
• For key data: 3-5 biological repeats
• For supporting data, 1-2 biological repeats
•

(need to mention clearly how many times of repeats)

Johan Auwerx lab, Cell.2013

Michale Ristow lab, Cell Metabolism.2007

How to avoid contamination
All the reagents for C. elegans use should be sterile
(especially for the lifespan experiments):
For example
• The NR, NMN stock solutions should be dissolved in autoclaved H2O, and then filter with a
Hydrophobic filter (because the drug compounds may not sterile, and have been opened many time
at the lab)

• Use autoclaved H2O
• Use sterile tubes
• Use sterile pipette tips (or tips with filter)

Image: MedicalExpo

For general worm maintenance +
the Aβ worm strain CL2355 (from Prof. Chris Link lab)
For maintenance of worms with normal fecundity/fertility, pick up 3-5 worms to a 6-cm
NGM plate with OP50 lawn, culture at 20 °C, and transfer every 3 days around
(depending on the nature of the worm strain and the OP50 food lawn size). This strategy
can be applied to the 10-cm NGM plates also.

Worm strains with low fecundity/fertility and or with low % of egg hatching, then you
need to pick up 7-10 worms (or even more for maintenance). E.g., the CL2355 strain.

A third method is to pick single animals with a worm picker. A worm picker can be made by mounting a 1-inch piece of 32 gauge
platinum wire into either the tip of a Pasture pipet or in a bacteriological loop holder. Platinum wire heats and cools quickly and
can be flamed often (between transfers) to avoid contaminating the worm stocks. The end of the wire, used for picking up
worms, can be flattened slightly with a hammer and then filed with an emery cloth to remove sharp edges; sharp points can poke
holes in the worms and kill them or make holes in the agar. The tip of the wire can be fashioned to your liking. Some people
prefer a flattened end, while others prefer a slight bend that forms a hook. It takes a bit of experience with a worm picker to avoid
poking holes in the agar. Worms crawl into the holes, making it difficult to see or pick them.

To pick a worm identified under the dissecting microscope, slowly lower the tip of the wire and gently swipe the tip at the side of
the worm and lift up. Another method is to get a blob of E. coli OP50 on the end of the picker before gently touching it to the top
of the chosen worm. The worm will stick to the bacteria. Several animals at a time can be picked by this method, although
worms left too long on the pick will desiccate and die. To put a picked worm on a fresh plate, slowly lower the tip of the worm
picker, gently touch the surface of the agar, and hold it there to allow the worm to crawl off of the picker.

Transferring frequency
The frequency that you need to transfer your worms depends on their genotype, the temperature at which you grow them, and
what you plan to do with them. Heterozygotes and mating stocks should be transferred every 1–3 generations; it is easier to
transfer them if you do it before the plates have become starved. If you want to transfer individual animals from a starved plate
you may find it easier to first chunk the plate and then to pick individual animals after they have crawled out of the chunk and into
the bacterial lawn.
If the animals are in the dauer stage (see Genetic mapping and manipulation-Introduction and basics) you may need to wait a day
before picking; the worms will develop out of the dauer stage, and the phenotypes can be scored.
When transferring heterozygous stocks that are not well balanced it is best to transfer just one worm to each new plate. This
allows you to score the progeny of the transferred worm and confirm that you did indeed transfer a heterozygote. To maintain
mating stocks (stocks with both males and hermaphrodites) transfer 6–8 adult males and 3–4 young adult hermaphrodites per
plate. You may allow homozygous stocks to starve for several weeks between transfers. Stocks grown at 25°C will starve several
days sooner than identical stocks grown at 16°C.
It is possible to keep stock plates at 11°C or 16°C for several months between transfers. To prevent a plate from drying out, wrap
it with a strip of Parafilm. Alternatively, you may want to transfer your stocks every 1–2 days so that you have a source of animals
at every stage of development.

General stock maintenance tips
C. elegans stocks can best be maintained between 16°C and 25°C, most typically at 20°C. C. elegans grows 2.1 times faster
at 25°C than at 16°C, and 1.3 times faster at 20°C than at 16°C (Maniatis et al., 1982). This variation in growth periods can be
useful when planning experiments.

Take note of specific growth requirements (e.g., temperature sensitivity or dauer defective) and maintain your stocks
accordingly. Such information is included on the Strain Information Sheet that is sent with each strain shipped from the CGC.
Stock plates do not need to be stored in a covered container. They will eventually dry out, but this won't be a problem if you
transfer animals before the plates reach that condition. If you do store your plates in a covered container be sure to watch for
signs of high humidity. Although rare, it is possible for worms to crawl (or be carried in a drop of water) from one plate to
another in such conditions, resulting in the mixing of strains.

When pouring or seeding plates, or when transferring worms, it is best to keep the amount of time the cover is removed at a
minimum. This cuts down on contamination. If you have mold on a plate, carefully wrap the plate with a strip of Parafilm and
dispose of it (make sure to save some worms for maintenance after getting rid of the contamination, such as through bleach).
Do not take the cover off of a contaminated plate or you risk contaminating other plates. If you must transfer from a
contaminated plate, see the section below on Cleaning contaminated stocks.

Label the bottom of the petri plate with the strain name, date, and your initials. Don't label only the cover, as it may accidentally
be separated from the bottom. Discarded plates should be placed in a plastic bag and autoclaved.

Freezing of C. elegans stocks
Caenorhabditis elegans can be frozen and stored indefinitely in liquid nitrogen (−196 °C) (Brenner, 1974). The keys to a successful freeze are using animals at the correct stage of
development, the addition of glycerol to the freezing media, and a gradual cooling to −80°C. Freshly

starved young larvae (L1–L2 stage) survive freezing

best. Well-fed animals, adults, eggs and dauers do not survive well. It is best to use several plates of worms that have just exhausted the E. coli OP50 lawn and that contain lots of L1–L2
animals. A 15% final volume of glycerol in the freezing solution is used. A 1°C decrease in temperature per minute is desirable during freezing. This can be achieved by placing the worms (in
freezer vials) in a styrofoam container at −80°C. The styrofoam container can be either a commercial shipping box (with walls at least ¾ inch thick) or a small styrofoam box with slots for
holding vials. After 12 or more hours at −80°C, the freezer vials should be transferred to their permanent freezer location for long term storage.
The CGC uses two solutions for freezing C. elegans: a Liquid Freezing Solution (Brenner, 1974) (EFF: we use this way) and Soft Agar Freezing Solution
(Leon Avery, personal communication). For long term storage of stocks in liquid nitrogen, Liquid Freezing Solution is recommended. When this solution is used, the worms settle to the
bottom of the freezer vial, and no viable animals can be easily retrieved without thawing the entire contents of the vial. A Soft Agar Freezing Solution is useful for freezing working stocks of C.
elegans. The addition of the agar helps keep the worms suspended throughout the solution. A small scoop of the frozen contents can be taken, and the remainder can be left in the vial and
returned to the freezer for later use. Vials frozen using Soft Agar Freezing Solution should be stored at −80°C. If kept in liquid nitrogen, the contents become too hard, and the vial will need to
be warmed before it is possible to remove a scoop of the contents. The warming period reduces the number of times live worms can be recovered from the vial. When stored at −80°C there
is no need to allow the vial to be warmed; the contents are soft enough to be used right away. We recover worms 3–4 times from each vial of soft agar stock.
Worms can be frozen in 1.8 ml cryotubes. The CGC uses Nunc Cryotube Vials (#65234) with internal threads and freezes six vials of each strain it receives. Two vials are frozen using Soft Agar
Freezing Solution and are stored at −80°C for use as working stocks. Four vials are frozen using Liquid Freezing Solution; one is thawed as a tester, and the other three are put in at least two
different liquid nitrogen tanks. To fill strain requests, the working stocks that are kept at −80°C are used. When the last vial of a stock stored at −80°C is emptied, the worms are once again
frozen using Soft Agar Freezing Solution in order to replace these vials. In theory, the stocks kept in liquid nitrogen will never need to be used since the soft agar stocks are continually
replaced as they are depleted.
The recovery of C. elegans from stocks stored in liquid nitrogen is in the range of 35–45% of the total number of animals frozen. This number decreases only slightly after many years of
storage in liquid nitrogen. The recovery of stocks stored at −80°C for many years (>10) is not as high as liquid nitrogen, but worms can be safely stored this way for many years (CGC,
unpublished data). Of course, a power failure can result in the loss of all stocks kept at −80°C, so it is very wise to keep at least one copy of all stocks in liquid nitrogen. Some mutants strains
(especially certain Dpy mutants) do not survive freezing as well as wild-type animals.

Freezing of C. elegans stocks (continued)
Protocol 7. Freezing C. elegans using Liquid Freezing Solution (EFF: we use this way)
Equipment and Reagents
•S Buffer [129 ml 0.05 M K2HPO4, 871 ml 0.05 M KH2PO4, 5.85 g NaCl]
•S Buffer (see above) + 30% glycerin (v/v) (autoclave)
•1.8 ml cryotube vials
Methods
1.Use one large, 2–3 medium, or 5–6 small NGM plates that have lots of freshly starved L1–L2 animals. Wash the plates with 0.6 ml S Buffer for each vial you will freeze. Collect liquid in a
sterile test tube.
2.Add an equal volume of S Buffer + 30% glycerin. Mix well.
3.Aliquot 1.0 ml of mixture into 1.8 ml cryovials labelled with strain name and date.
4.Pack the cryovials in a small styrofoam box with slots for holding microtubes or use a commercial styrofoam shipping box.
5.Place the box in a −80°C freezer overnight (or for at least 12 hours).
6.The next day transfer the vials to their permanent freezer locations. Thaw one vial as a tester to check how well the worms survived the freezing (See Protocol 9).

Protocol 8. Freezing C. elegans using Soft Agar Freezing Solution
Equipment and Reagents
•S Buffer (see Protocol 6)
•Soft Agar Freezing Solution [0.58 g NaCl, 0.68 g KH2PO4, 30 g glycerol, 0.56 ml 1 M NaOH, 0.4 g agar, H2O to 100 ml (autoclave)]
•1.8 ml cryotube vials
Methods
1.Melt Soft Agar Freezing Solution in autoclave or microwave and place in 50°C water bath for at least 15 minutes.
2.Use one large, 2–3 medium, or 5–6 small NGM plates that have lots of freshly starved L1–L2 animals. Wash the plates with 0.6 ml S Buffer for each vial you will freeze. Collect liquid in a
covered sterile test tube and place in ice for 15 minutes.
3.Add an equal volume of Soft Agar Freezing Solution to the test tube. Mix well.
4.Aliquot 1 ml of mixture into 1.8 ml cryovials labelled with strain name and date.
5.Pack the cryovials in a small styrofoam box with slots for holding microtubes or use a commercial styrofoam shipping box.
6.Place the box in a −80°C freezer overnight (or for at least 12 hours).
7.The next day transfer the vials to their permanent freezer locations. Take a scoop of frozen mixture from one vial as a tester to check how well the worms survived the freezing (see Protocol
10).

Recovery of C. elegans stocks
Protocol 9. Thawing C. elegans frozen using Liquid Freezing Solution (EFF: edited on 15th Jan 2021)
Methods
1.Remove a vial from freezer and allow it to thaw at room temperature (better to thaw it in a 37 C water bath by shaking the worm
vial. Make sure to take the vials out when you still see a ‘small ice’ inside to ensure the temperature is not reached to 37 C. For
worms, 20 C is the optimal temperature while 37 C is high stress), until all ice has turned to liquid.
2.Pour the contents onto one large NGM plate with E. coli OP50 lawn (use a pipette to transfer the sinked worms adjacent to the
food lawn, but not on the food lawn. Make sure to eliminate freezing solution transferred). You should see worms wiggling after
just a few minutes.
3. after 0.5 to 2 h you can transfer the live worms to a new plates with OP50 (to eliminate toxicity from freezing solution)
4. Allow the animals to reproduce for 3 generation before any formal experiments.

Protocol 10. Thawing C. elegans frozen using Soft Agar Freezing Solution
Methods
1.Remove a vial from −80°C freezer and transfer to a small styrofoam box with slots for microtubes.
2.Work quickly so that the solution in the vial does not thaw. Flame a small scoop or spatula and use it to remove 1/4 - 1/3 ml of
the frozen solution. Place solution on a NGM plate with E. coli OP50 lawn.
3.Return vial to −80°C freezer as quickly as possible.
4.You should see worms wiggling after just a few minutes. After 2–3 days, transfer 10–15 animals individually to separate plates.
Allow the animals to reproduce for one generation and score the progeny for correct phenotypes

• Worm M9 buffer
3 g KH2PO4
6 g Na2HPO4
5 g NaCl
Add H2O to 1 liter. Sterilize by autoclaving.
After solution cools down, add 1 ml autoclaved/sterile 1 M MgSO4.
• 100 ml 2x worm lysis solution: For worm egg prep
50 ml ddH2O
10 ml 10 M NaOH
40 ml Clorox bleach
Make fresh and store at 4 °C up to one week.
• 10 ml bleaching solution (Tavernarakis Lab) – edited by Y.A. (2020-08-12)
7 ml ddH2O
2 ml domestic bleach
1 ml NaOH (5N)

Genetic Nomenclature

https://www.ncbi.nlm.nih.gov/books/NBK20203/
WRN human
Wrn-/- mouse
wrn-1 (gene) C. elegans (WRN-1 protein)

Worm nomenclature (very very important)

The Fang group
Laboratory/strain prefix (EFF)
allele prefix (efg)
Details in the summarized ‘nomeclature’ document of the Fang lab
Also online resource: https://wormbase.org//about/userguide/nomenclature#4bfij9063gedh7m5a2c81kl--10
I recommend taking a look at the nomenclature chapter in WormBook
(http://www.wormbook.org/chapters/www_nomenclature/caenornomenclature.pdf). There is a lot of
information that can be gleaned from the way genotypes are written within the worm community

Acquiring strains from the Caenorhabditis Genetics Center (CGC)
2.1. The CGC
The CGC was established at the University of Missouri, Columbia, in 1979. In 1992 the CGC moved from Missouri to the University of
Minnesota, St. Paul. Funded through a contract with the National Institutes of Health National Center for Research Resources (NIH NCRR),
the basic mission of the CGC is to provide C. elegans strains and information to scientists initiating or continuing research using C. elegans.
The CGC strives to acquire and have available for distribution stocks representing at least one mutant allele of each published gene and all
chromosome rearrangements (deficiencies, duplications, translocations, inversions). In addition, many wild-type isolates of C. elegans and
several species closely related to C. elegans are available. The CGC maintains an up-to-date bibliographic list of all articles, reviews and
books that discuss C. elegans. The Worm Breeder's Gazette (WBG), a newsletter that is published three times per year, is available in hard
copy from the CGC for a small two-year subscription fee, and it is available free of charge on the internet. The WBG contains a C. elegans
bibliographic update, announcements and news, a directory of C. elegans researchers, and abstracts submitted by C. elegans researchers
who briefly describe their current work.
The jobs of maintaining the C. elegans genetic nomenclature and the genetic map are handled by the CGC as a subcontract under the
directorship of Jonathan Hodgkin at the MRC Laboratory of Molecular Biology, Cambridge, England. A second subcontract helps Leon Avery
(Southwestern Medical Center, University of Texas, Dallas) maintain the C. elegans World Wide Web WWW Server
(http://www.eatworms.swmed) as a source of information about C. elegans, including the services of the CGC and descriptions of strains
that are available.
2.2. Requesting strains : https://cgc.umn.edu/

Mailing strains (also useful for the EFF group)
Upon receipt of a strain request, the CGC will send a response confirming that the order has been received. The requested strains are either
thawed from a freezer vial or recovered from a starved plate kept in an incubator at 11°C. Animals of each strain are placed on freshly
prepared Nematode Growth Medium (NGM) petri plates that have been spread with E. coli as a source of food and allowed to reproduce for
several days. The visible phenotype of the stock is noted to confirm that it matches the published description. The petri plates are then
wrapped with Parafilm and mailed to the requester. It takes 7–10 days for a strain request to be received, processed and filled. If a requested
strain has a temperature sensitive lethal phenotype, the stock is allowed to starve at permissive temperature before the plates are shipped, a
step that takes an additional 3–4 days. This results in the formation of heat-resistant dauer larvae (see Genetic mapping and manipulationIntroduction and basics).
Strains are sent on NGM petri plates with the worms still feeding on E. coli OP50 (or starved, as mentioned above). The plates are shipped in
bubble-lined mailing bags via First Class or Air Mail. Postage costs are paid by the CGC except for commercial orders. Strains can be shipped
via Federal Express if the requester provides the CGC with a Federal Express account number to bill the courier costs. Strains sent outside the
USA have a United States Postal Service Customs (CN22) sticker applied to the package. The sticker declares that the package contains "nonpathogenic, non-parasitic biological specimens of no commercial value." Occasionally the customs departments of other countries require
that additional information be applied to the package. In such cases, the requester should supply the CGC with the needed information.
Strains are sent with a Strain Information Sheet, which gives the genotype, phenotype, culturing conditions and derivation of the stock, as
well as a bibliographic reference. Requesters are asked to inform the CGC of the date the strains were received and their condition on arrival.
The CGC should be acknowledged in any publication that results from the use of strains acquired from the CGC.

Contacts that you might need (by Maria Jose)
The group members can help you in first place. However there are two
people that you must know:
• Andre Øien(andre.oien@medisin.uio.no).Computer questions (for
example: printer installing,download programs…).

• Anna Fregen (anna.Frengen@ahus.no). For general question and
training at Epigen/lab rules (if you need to use some specific equitment,
you must contact her and she can inform you which person is in charge of
the training of specific machines).

Four examples of questions
1. DNA transformation and microinjection in worms
2. The CL2355 strain: does Aβ express at 20 °C
3. RFP in the coelomocytes in the BR5270 strain?
4. Nomenclature

Johannes Frank
ERASMUS (2019.06-2020.01: Fang group)
Maser student (2020.10-) U of Vienna

Question 1

concatemers

Selection based on the reporter marker (plasmid B)
is the first screening, then we will amplify the target
plasmid with at least eight single worm as templates
to verify whether the target plasmid A exists.
We seldom see the seperation of target plasmid and
reporter marker in the extrachromosomal or
integrated lines.
We hope the above answers make things clearer.
If you have any further questions, please do let me
know.
Best regards,
Kiki

Question 1
Hi Evandro,

C. elegans transformation: why expression of
‘transformation marker’ suggests the ‘gene of interest’
is also expressed?

I’ll be happy to answer your questions, and will do so below. But first I want to say that transgene methods in nematodes have now completely changed because
of CRISPR. By far, CRISPR editing is the method of choice for most applications, because you can now insert recombinant DNAs into the genome almost
anywhere you want to, in any of a variety of forms. And the current CRISPR gene editing methods are very efficient, even more efficient than the old Ex-DNA
method. We have methods that work really well, and I can share them if you like.
Having said that, there are reasons one might want to make strains carrying an old style extrachromosomal transgene (Ex) array. And maybe you do. And so,
here are my answers:
1) For Ex strains: why the expression of plasmid B (e.g., fluorescent maker or movement disability), assures the expression of plasmid A? My understanding is
that A and B just mixed together, not bind together, thus I thought in the case of plasmid A enters to an egg does not necessary mean plasmid B is also
inside (although a high chance if we have high copy numbers).
Answer: Ex arrays that become heritable appear to undergo substantial homologous recombination during their generation, leading to formation of large DNA
arrays bearing multiple copies of plasmid DNAs. As long as “plasmid A” and “plasmid B” share homology (e.g. same backbone) they invariably will recombine
together into the same array, and so will be linked in the array. It seems probable that a variety of DNA arrangements arise after co-injection of A and B,
including small “single plasmid” DNAs. But if they do occur, most appear to be rapidly lost during cell division, or maybe destroyed, or both. This might be why
most marked F1 progeny fail to generate stable lines. Basically, in general, Ex DNAs that survive to become heritable are multicopy arrays that typically carry all
co-injected DNAs. However, there are cases were certain co-injected DNAs fail to incorporate into arrays. This can be because (1) the DNA is toxic or selected
against, (2) the DNA lacks homology with the marker plasmids, or recombines poorly for some other reason. By the way, nobody knows the mechanisms for any
of this, these Ex array dynamics are just what has been observed by many labs.
2) Similarly, to generate the integrated strain, why in the worm strains with integrated plasmid B (all progenies show phenotype) also with genomic integrated
plasmid A? I assume A and B are two independent DNA sequence/plasmids (not linked together, or they are linked together?)
Answer: Because the Ex arrays are concatemers, where “A” and “B” are linked, integration generally integrates both DNAs together.
Here are a few other things to keep in mind:
-Ex arrays can have jumbled sequences, some partial gene fragments, and probably even flipped orientation of some fragments. (from Southern blots people
did in the old days).
-Some Ex arrays seem to change over time, perhaps due to rearrangements or deletions, but also due to gene silencing phenomena.
-Relatedly, Ex arrays generally express poorly or are completely silent in germline, and those that do express to some degree often go silent over time.
-Also, as you know, Ex arrays are mitotically unstable and so are lost at some frequency, not only from progeny (generational loss) but also in specific lineages
within an animal (genetic mosaicism, which is actually useful for certain experiments or genetic screens).
Integration can solve some of these issues (mitotic stability) but not all (silencing or weird gene structures).
Good luck,

Question 2

Maintenance and experimental considerations on the use
of the Aβ worm strain CL2355 (from Prof. Chris Link lab)

CL2355 strain smg-1(cc546) dvIs50[Psnb-1snb-1::Abeta1–42ts, Pmtl-2mtl-2::gfp]
CL2355 expresses Abeta at 20 °C also.
It is a temperature sensitive strain of low fecundity. It is recommended to maintain at 16 °C.
However, this will make it ‘Wrong’ if you get the eggs, or even L4 from the 16 °C (here
https://cgc.umn.edu/strain/CL2355 ), then to shift to 20 for lifespan and healthspan etc, but
with comparison worms (e.g., N2 worms) from a maintenance temperature at 20 °C.
Guidance at the Fang lab: maintenance at 20 °C (to discard maintenance batch every 2-3
months), and experiments at 20 °C
• Maintain the CL2355 worms at 20 °C (need to pick 5-15 worms/plate for maintenance):
for egg lay and to set up the experiments when the worms grow to L4.
• Then maintain the experimental plates + other groups (e.g., N2) (e.g., for lifespan and
memory experiments) at 20 °C.
• Tips: Keep one plate of the CL2355 worms at 16 °C; maintain once per 1-2 weeks in the
prerequisite of ‘no starvation’. Every 2-3 months to discard the CL2355 (20 °C) plates, and
to pick up worms from CL2355 (16 °C) plates, and to maintain again at 20 °C.

Question 2

Dear Evandro Fei Fang,
The temperature-sensitive smg-1 system should be explained in this video:
https://www.jove.com/t/2252/assaying-amyloid-toxicity-using-a-transgenic-c-elegans-model
Importantly, the effectiveness of the smg-1-dependent induction system has NOT been established for the snb-1-based Abeta transgenes, and we do NOT actually
know if Abeta levels change with temperature in CL2355. I apologize if the published reports are misleading (I don’t think we actually claimed there is no expression
of Abeta at lower temperatures in CL2355. The muscle expression strains do have detectable Abeta at lower temperatures. It would be great if you could actually
determine if temperature affects Abeta expression levels in CL2355.) The warning from the CGC about maintaining the strain at 16 degrees is based on our
experience with the muscle expression strains, where it is important to maintain the strain at lower temperature.
We have certainly not noticed a weather-dependent effect on CL2355 fertility, although we do know that it is extremely variable from worm-to-worm (so accurately
determining average fertility requires testing a lot of worms). The various fertility/embryonic sterility issues with CL2355 make the strain difficult to work with,
which, to be honest, is why we have not done much with it.
The smg-1(cc546) allele is also challenging to work with, as it has no phenotype on its own that we know of, and the actual mutation has not been mapped (so it
can’t be followed by sequencing). Our constructions with this allele have been done by balancing it in trans. smg-1(cc546) is also on LGI, and appears closely linked
to dvIs50. We have been unable to separate the smg-1(cc546) mutation from dvIs50, so smg-1(cc546) is the appropriate control for any experiments done with
CL2355 (which I assume you have mislabeled as CK2355).
Chris
Christopher D. Link, Ph.D.
Associate Professor
Integrative Physiology
University of Colorado
Campus Box 447
Boulder, CO 80309

Question 3: BR5270 [Prab-3rab-3::F3_deletionK280, Pmyo-2::mCherry]

Dear Dr. Fang,
We have not used this strain since its publication, but I will try to localize Chronis Fatouros, who generated this strain during his PhD.
I just want to mention that this strain has been used and published by many labs since 2012, and we still get request that we typically
relate to CGC. I am sure other users could help you better. Based on the rab-3 promoter that we use in many experiments, there
should be no other staining. Please note, however, that the coelomocytes are scavenger cells that take up secreted proteins. So if a
reading frame expressed from the rab-3 promoter encodes an ER localization=secretion signal, then coelomocyte expression is to
be expected and is actually used as an indicator of a secreted protein. Hope that this helps
Ralf Baumeister mobil: +49-1522-2928307

Question 4: please keep the right nomenclature

Examples
Neuronal mt-Rosella

TOMM-20::Rosella

N2;Ex[punc-119TOMM-20::Rosella;pRF4]

Muscle mt-Rosella

TOMM-20::Rosella

Pmyo-3::TOMM-20::Rosella (wrote by Yahyah)

TOMM-20::Rosella

N2;Ex [pmyo-3::TOMM-20::Rosella] (EFF edited)
(noticed some rollers movement defects)

TOMM-20::Rosella

unc-119(ed3);Is[pmyo-3TOMM-20::Rosella;unc-119(+)]
(got from Kostas)

Muscle mt-Rosella

Muscle mt-Rosella

EFF notes: To pick up worms with normal movement (normally must have the Rosella
fluorescent in the muscle) although an 'Is' strian; it is because some of the 'Is' strians are
genetically unstable, especailly with the strains generated through bombardment. The unc119(ed3) selection marker shows locomition (movement) phenotype

Supplementary documents
(covered ahead, just for any detailed information)

Preparation of NGM petri plates (from the CGC paper)
C. elegans is maintained in the laboratory on Nematode Growth Medium (NGM) agar which has been aseptically poured into
petri plates (Brenner, 1974). The NGM agar medium can be poured into petri plates easily and aseptically using a peristaltic
pump. The CGC uses a Wheaton Unispense liquid dispenser (Wheaton Science Products). This pump can be adjusted so
that a constant amount of NGM agar is dispensed into each petri plate. A constant amount of agar in the plates reduces the
need for refocusing the microscope when you switch from one plate to another. When desired, drugs (e.g., levamisole,
streptomycin or nystatin) can be added to the NGM solution just prior to its being poured Caldicott et al., 1994).
Protocol 1. Preparation of NGM plates
Equipment and Reagents
•NaCl
•Agar
•Peptone
•5 mg/ml cholesterol in ethanol (Do not autoclave!)
•1 M KPO4 buffer pH 6.0 (108.3 g KH2PO4, 35.6 g K2HPO4, H2O to 1 litre)
•(EFF: in addition, we use 1 mL 1M CaCl2 instead)
•1M MgSO4
•Petri plates
•Peristaltic pump (EFF: we just use a pipette boy/pipette controller)

Methods
1.Mix 3 g NaCl, 17 g agar, and 2.5 g peptone in a 2 litre Erlenmeyer flask. Add 975 ml H2O. Cover mouth of flask with
aluminium foil. Autoclave for 50 min (EFF: minor difference with the Baltimore protocol, see next page; for us, prepared by the
supporting department).
2.Cool flask in 55°C water bath for 15 min.
3.Add 1 ml 1 M CaCl2, 1 ml 5 mg/ml cholesterol in ethanol, 1 ml 1 M MgSO4 and 25 ml 1 M KPO4 buffer (EFF: in addition, we
add 1 mL 1M MgSO4). Swirl to mix well.
4.Using sterile procedures, dispense the NGM solution into petri plates using a peristaltic pump. Fill plates 2/3 full of agar.
5.Leave plates at room temperature for 2–3 days before use to allow for detection of contaminants, and to allow excess
moisture to evaporate. Plates stored (EFF: upside down) in an air-tight container at room temperature will be usable for
several weeks.
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Preparation of bacterial food source
Although C. elegans can be maintained axenically (Avery, 1993), it is difficult, and the animals grow very slowly. C.
elegans is usually grown monoxenically in the laboratory using E. coli strain OP50 as a food source (Brenner, 1974). E.
coli OP50 is a uracil auxotroph whose growth is limited on NGM plates. A limited bacterial lawn is desirable because it
allows for easier observation and better mating of the worms. A starter culture of E. coli OP50 can be obtained from the
CGC or can be recovered from worm plates. Use the starter culture to isolate single colonies on a streak plate of a rich
medium such as LB agar [10 g Bacto-tryptone, 5 g Bacto-yeast, 5 g NaCL, 15 g agar, H2 O to 1 litre, pH 7.5] (Byerly et
al., 1976). Using a single colony from the streak plate, aseptically inoculate a rich broth, such as L Broth [10 g Bactotryptone, 5 g Bacto-yeast, 5 g NaCl, H2 O to 1 litre, pH to 7.0 using 1 M NaOH. Put 100 ml into 250 ml screw-cap
bottles and autoclave. The bottles of media can be stored at room temperature for several months (Byerly et al., 1976)].
Allow inoculated cultures to grow overnight at 37°C. The E. coli OP50 solution is then ready for use in seeding NGM
plates. The E. coli OP50 streak plate and liquid culture should be stored at 4°C and will remain usable for several
months (EFF: we go with 1 month limit).

Baltimore protocol:
• E. Coli OP50: 1 colony + 100 ml LB broth (no antibiotics).
• Over night at 37 °C, not shaking
• 100 µl of OP50 per 6-cm plate, allow OP50 to grow 2-3 days at room temperature
• Store the OP50 at 4°C
• Store the OP50 seeded plates (6-cm diameter plates) at 4 °C (store in a upside down fashion) (usable for upto 3-4
weeks)

Take care not to spread the lawn all the way to the edges of the plate; keep the lawn in the center. The worms tend to
spend most of the time in the bacteria. If the lawn extends to the edges of the plate the worms may crawl up the sides of
the plate, dry out and die.
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