2019 IGEM RDFZ-China
Laboratory Manual




_

2019 iGEM RDFZ-China

Laboratory Manual

Team: RDFZ-China

X #ER &R £ Z=0HE FEX /TS

L TR IR /T

EREIEH/ET

R VR it R/

MGt MR EEHIR S RERFROTIAFE




4
_

Introduction

This handbook serves as the experiment
guidance for the iGEM team RDFZ-China
2019 and other RDFZ teams in the future and
offers instructions on the use of some simple
instruments in molecular biology labs. This
handbook is designed for participants from
high schools and readers who are learning
simple molecular cloning experiments. The lab
described in this handbook is Professor
QingHua Tao’s lab in Tsinghua University,
and most of the content is specifically designed
for the project “Fragrance Library” in 2019.
Thus, there are some limitations of the content.
We hope that all the readers of this handbook
can adjust their methods and parameters

according to their own experiments.
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Room 307: managers’
office. For consultation.

Room 306: the lab we
use.

Address: Renhuan Building, Tsinghua
University, Haidian District, Beijing
Lab manager info

Name: Xuechen Zhu

Phone Number: 1***x***x**x*3
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Laboratory Safety Management
Institution

1. The representative of this lab is the person in charge of technical
safety, security, and fire safety of this lab and is responsible for the
implementation of relevant security and fire safety regulations. The
representative receives supervision, examination and instruction
from the security, fire safety and lab management departments.

2. The representative of this lab must regularly conduct technical
safety, security and fire safety education for the student and
teachers of the lab, especially those who have just entered the lab
in order to improve everyone' s awareness of safety and self-
protection. The representative of the lab must, as required, equip
the lab with containers that recycle toxic substances, glass and
metal sharps and waste liquid and instruments fire safety and
security. The representative must be able to use these instruments
adeptly, check them regularly and apply for maintenance in time.

3. There must be a fire safety representative for every room of the
lab. They are fully responsible for the fire safety work in the room.
Every day, before leaving work, the representatives must check the
instruments and make sure that the water and electricity supply and
doors and windows are in safe condition. They cannot leave before
confirming that everything is safe. If there are personnel changes,
fire safety representatives must be changed and the report must be
handed to the academy office.

4. Every lab must conduct safety check frequently in order to detect
problems and eliminate security and fire safety dangers. Temporary
safety measures must be taken in order to address problems that
are hard to solve, and the academy and the school must be
informed in order to solve the problems.
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5. When conducting research, “Radioactive Substance Safety
Management Institution”  “Experimental Animals Safety
Management Institution” and other relevant technical
institutions must be followed. Toxic, combustible, explosive
and radioactive substances must be kept and used properly.
Large instrument must be taken care of by assigned people.
Toxic wastes, waste liquids, solutions and containers must be
classified before recycle, and should all be processed by the
school lab. Animal carcasses and organs must not be thrown
away.

6.Electricity safety awareness must be improved. It is not
allowed to connect private wires. Open fire electric furnace
must not be used in the lab.

7. Laws must be followed. National secrets, school’ s
intellectual properties and network security must be
protected. Harmful information from all avenues must be
rejected. The good image of the country and the school must
be maintained. The representative of the lab must educate all
stuff members of the lab to follow all regulations of the
school and academy and protect public safety and order.

8.All members in the lab must remember and be proficient in
using frequently used telephones.
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Instructor: Yiqing Zhao,

[ rxAsxARREL (Dhone number)
Advisor: Zeran Jia, | ¥*¥¥**%x%q
Team Leader: Ruochen Liu,
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These phone numbers are private.
For non-urgent communication,
please use WeChat.
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*Contaminated Zone:
Electrophoresis dye is
carcinogenic, please be
careful. When using it,
you must wear a pair of
Centrifuge PE gloves outside the Micropipette tips

Refrigerator
that  works
at -20 °C. All
DNA
segments
are  stored
here.

Micropipettes

Waste Liquid
Container Vortex Our drawer. Don’t

mixer touch other drawers.




*Living Zone: Do not
touch  anything  with
gloves. You can put your
backpack here.

BOOKLET

Shaker
that

works at
37°C
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Instructions on Simple Instruments

Operation
Micropipettes

Correct posture

As shown in the picture, this side should face you. Yo ﬁ
should use specific tips according to the ranges of
micropipettes.

P TS P
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Ranges of Micropipettes

Noted at the top of the pipette. Always remember to put the
scale back to its largest range of measurement after use. The
last digit changed is marked red on the scale.

Type 1 Type 2

Red readings at the Red readings at the top

bottom (eg: 0): (eg: 1) As shown in the

As shown in the picture, the reading is #
picture, the reading is 1000ul.

20.0 ul
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Ranges of Micropipettes

Type 3

1 No red readings. As shown in
the picture, the reading is 200,
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Use the push-button to set
the volume.

After using the instrument,
you must set it to the biggest
volume.

Make sure you have chosen
the appropriate volume
before using the instrument.
You should never use the
micropipette to measure
volumes outside of its range.

Absorb / Release liquids

The range of volume is shown here.
When pushing the button, please
remember that there will be two stops.
You will reach and strongly feel the first
stop before you draw up / after you
release the liquid.

Tip ejector

The volume you set is
shown here. The red
readings of the pipettes
in the lab represent the
nest level of counting
unit. The smaller
counting unit has the
readings at the bottom.

This part must not
touch other things
in the lab.

You must not hold
this instrument
upside-down.
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Centrifuges
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You must place the
centrifugal tubes
symmetrically.

It there is only one
centrifugal tube, it
must be balanced
by a centrifugal
tube with the same
volume of water.

Turn this button
to set parameters.

These are buttons to confirm parameter, start, and
pause.

For example, the parameter in the picture shows
13000 revolutions, 33 °C, and 2 minutes.

When using the centrifuge, wait until it reaches its
highest speed. When the centrifuge starts to shake
or make loud noises, you must shut down it.

1)
@
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You must make sure that this lid is closed firmly.

After screwing the lid, you may start to use the
machine.

When the machine is working, if it begins to
squeal, it’s probably because you didn’t screw
the lid firmly. You must pause the machine
immediately.

After finishing the work, the main lid of the
machine will open automatically.




Vortex
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Press the bottom
of the tube in
the bottom of
the rubber part.
Stop pressing
the centrifuge
tube when the
reagent is
readied to use.




Metal Bath s °c)
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The black part is hot. Be careful.

Current
temperature is
shown here.

You must shut
down the machine

Pre-set temperature
This machine works at constant

65 °C

increase its temperature to 65 °C.

starting.

temperature. The pre-set temperature is
After working, the machine will gradually

If time is limited, you are recommended to
set the temperature to 65 °C before

oo VIS i



You will find weighing
paper and spoon for holding
reagent in the drawer behind

you.
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Do not put anything
on the platform
before turning on
the balance. Before
using, please press
“tare” button.
When using, you
must place a piece of
folded paper on the
platform and place
the specimen you
want to weigh on
that paper. After
using the balance, if
there are some
spilled specimen on
the plat form, you
must clean them.
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Super Clean Bench

When opening the glass
cover, be as gentle as

UV Sterilization possible. Use both of

Normally, you should keep it working zgz:trsgiiui;df:r:en:;

for 15 minutes. But this lab doesn’t the cover. Also, open

require us to open the UV light, so the cover until you can

we don’t need to do so. put your hands in. Do
not open the cover too
much.

JF

)
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You must not take out
anything inside the super
clean bench. (ex. Spirit
burners, pipettes)

After your experiments, you
must place everything back
to where they originally are.
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Ice Box

In some experiments, reagents must be kept in a
low temperature (such as various enzymes). So, we
need an ice box to keep those reagents at a low
temperature. If you are not using the ice box, please
put it in the refrigerator with a temperature of -20
°C. Please place the ice box with its holes facing
down.

Thermostat Water Bath

The sensitivity of the machine is low. The
temperature will rise very slowly. You are
recommended to turn on the machine and rise
the temperature in advance.
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Incubator

It is used to cultivate bacteria. Bacteria grow at the
fastest rate when living in a condition with 37 °C.

The temperature is
shown here. This
machine works at 37
°C constantly.

Switch

The main
power is
controlled by
the main
switch. After
using the
machine,
please shut it
down if there
are no other
culture
plates with
bacteria.

You do not deed to
shake the bacteria
(culture plates do
not need to be
shaken, but liquid
culture medium do).
That’s why we place
our plate on the first
layer instead of the
second layer, which
shakes the plates.
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Molecular cloning experiment
Plasmid Extraction

7
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PCR

The system is 50 ul

The knob adjusts the lid’s
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tightness and make sure
to tighten it before you

The switch is at the back

begin until there is a
"kata" sound.

Turn the handle to
open the lid
Remember to
cover it when PCR
is finished because
the dust, which fell
into the machine,
will affects the
performance of the
machine.

otk 007c 08 14112

Eastwin

Eastven e Scomcon

Remember to
press the stop
button first before
opening the lid,
otherwise the
inner part  will
remain the hot
temperature,
which brings a lot
of harm to the
machine.

There is a setting of pcr in rdfzigem called pcr vector.
(parameter : annealing temperature:68 °C,

time:90s)

Gibson assembly (parameter : 50 °C for 2h and 12

°C forever )
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System (50pul) : This year the team unified
using the mix to match the system, so as to minimize
errors. This regulation is suitable for novices, which
is relatively simple.
materials: pcr mix (contains DNA polymerase,
bases /dntps, buffer contains Mg2+)

forward & reverse primer

target gene’s template

ddH20
Pcr tube
(Taq) per mix 25 ul
F primer I pl 10mM
R primer 1 pl 10mM
Template 1 pl less than200ng
ddH20 22 ul (make sure total volume

is 50 pl)

Mix together the following on the ice box.
Always adding mix last and adding ddH2O first to
ensure solvents are in.

5000rpm 10s centrifuging after adding all the
substances to make sure that there’s no remaining
substances on the wall of the tube.

1)
@
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PCR temperature:
The setting is already in the machine, no
more operations needed:
98°C  5min

30
98°C  30s B | ooies

68 °C 30s (annealing time, our
annealing temperature is about 68
degrees centigrade)

72 °C 90s

(annealing time, parameter, it differs
according to different length of the gene.
Using 60s/kb as a standard is
conservative. However, it is fine to have a
longer annealing time. Based on our
target gene, which is around 1500bp, we
set 90s)

13

72 °C  5min
4 °C forever
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highly recommend doing this accompanied by someone
for the first time!

material EB dyeing agent
is in the red box.
Do not forget!

Microwave

Medium heat heating
2min

Notice to wear gloves

Cylinder to
Blgger measure
mold | TAE
Gel forming
mold
First put the
rectangle
cell, then Agarose
h . .
i is in the
mold
locker

Electronic

¢ spoon for
balance N holding reagent
For weighing S 4 and  weighing

paper
the agarose

Remember to
press the tare
before using.

Always turn off
it after using.
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Gel formation (30ml protocol)

materials:

30ml TAE buffer (in contaminated area)

0.3g agarose( in the penultimate cupboard)

1ul DNA dyeing agent

Gel formation mold (white box and transparent
square cell) &bigger comb

process:

First use cylinder to measure 30ml TAE buffer (could
have more)

Put the solution into the flask and add 0.3g
agrose,shake

Medium heat heating for 2 min in microwave (take it
out with cloth gloves, careful it is hot)

If you observe any particle sediments please keep
heating for 30s.

Add 1ul DNA dyeing agent, shake

\¢t

Pour the configured solution evenly into the mold and verify that
the gel should have sufficient thickness.
20-30 minutes for cooling

Be careful when removing the comb. Do not use too
much force or take the comb with one hand, otherwise
the hole will be broken.
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Gel electrophoresis

material: solidified gel
Electrophoresis instrument
PCR product
Loading buffer is in the secone 4 °C fridge
DNA marker (2kb) is also in that fridge
First we estimate whether there is loading in pcr product, if it has
then no need to add again.

Process:

Add 10 pl loading buffer to every tube that contain 50 pl per
product

Put the cell with gel into the right end of the pool, use your fingers
to press the cell in order to prevent it floating

The side with holes needs to face the cathode (because DNA has
negative polarity, so it need to swim from cathode to anode)

Make sure that electrophoresis fluid is higher than the surface of gel
Put 10 pl 2kb DNA marker to the right end lane

Inject the prepared product mixture into the gel hole in turn (not
shake)

Set the parameters of the electrophoresis system: 140V, 20min
Make sure the lid is tightly closed, then begin electrophoresis
If you want to determine whether the electrophoresis starts, you can
see the cathode. The process begins if there are some bubbles.
Notice that the instrument will not automatically turned off. You

need to turn it off after the bell ringing.
Switch off the power and get the gel

P TS
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electrophoresis

BOOKLET

After preparation close the lid
tightly switch on the power and

begin the process.

Put marker+PCR product
+loading buffer

Make sure that When you inject the
electrophoresis fluid mixture, use both hands to
is higher than the hold the micropipette in
surface of gel. If not, order to prevent the

then keep adding. diffusion caused by shaking.




Cut gel & highly recommend doing this
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accompanied by someone for the first time!

The place
where your
hands reach
into the
machine.

Be careful
that the place
where the get
is cut is very
dirty, so the
lab coat is a
must here.

Pull out the
bottom
platform.
Place the gel
on the liquid
crystal
region.
Adjust the
position to
the gel at
the center of
computer
screen.

Judging the
target strip by
observing the
portion with UV
light

The computer will
synchronize the
real-time image of
the gel and

conserve the

image.

Switch panel
We only use the
UV switch in the
upper left corner.
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The correct posture. The principle of cutting gel is that you need to use
the smallest agarose plug possible, Which is exactly the region of the right

Stripe. The less agarose in solution, the more efficient the extraction will be. This requires
you to cut carefully as well as decidedly. Consider that the image we observed in upper

window is not as clear as that of computer, We can let one people watch the
computer and instruct another to operate. After judging the position, try
to cut it along the edge once, which is more efficient.

Trans2K Plus DNA Maker
DNA MASS(5 pl)
(bp)
so0 Loy lp!
a0 fony I
—— 2000 10§ /| f"
oo lemy /,d
] 750 20ng/pl
500 o " Ip!
250 | fong [
100 ‘ lo N ( }M

B fi’unﬂnjf #e

2K DNA marker schematic
The picture on the left shows
that the position of marker in
gel, and the mass-to-charge
ratio will decrease in stripe
from top to bottom.

The size of each strip is
estimated by comparing the
position of the marker on the
gel with the strip, so that the
correct strip is screened and
the corresponding gel is cut
down.
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Gel Extraction purification

B R

AN REERERPWRNATKZE, LN FARLERY S

EREXMONETETEL

1. HEFaSR: MRMECA2H CRMHEERAMRES) MAS00 yiTAHRBL, 12,000 rpm
(~13,400 X g ) B 1 min, R e R A E

2 BR-ORNONARBARMMAR ST (RRIRSRBH) HATHUEDE B
&, B lél);_:l,,c

3 FRRBMAFEERBEPN GORIMEAH01 9. RERFTHS100 4, LIVNITITI N YN
PN . S0CKBMMN, HEAGERNDEFRERMOE, MRREATS SR, 0 HAEH
REARBORR, TEERRLARREIMI—LREA, AERRELER (BB D)

HERIX. TEEBBERDAER).
R XFEE<300 bpag/ BT EMAPNRE 2 BREB M 2RR SR SRS
RBERE: RAZLEWERIHSHATREERN L. BARMEETENS

A2 (RMEBAKNES) . EEHE2 min,
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TIANGENE A {E, %Wwh BN
o AHLLHRIENR o GALAFRAR ® LT RTH
o EHEREM ® FATHERE o B LMERN

7. WBREHEECAKEK KR, 12,000 rpm (~13,400X g B2 min, B EERRRIER
HRMECA2EFEAMBHA, muxﬁm&ﬁa@ﬁ%mmﬂ—ﬁma
5
AR BERPIANARLPNEENMEY #Y). PCRE) XB
HRIEECAIE — DT B0, (6 TR B o (8 (30 38 2 A MR SR AR 4 B,
EEAM2 min. 12,000 rpm (~13,400 X g )2 minliEDONAR &
AR EBERFEATI0 gl $RECEEENRE. SRENHpHERN FRBYEs
M. SELGNFE, BEAIHOMRERE. HRIERPHEZT.0-85BEA. pH
WRTF7.02MREREHBE: ADNAFMREHEHEE-20C, LISDNAKN DNALITLUR
; i HTREONANEISE. THEOBHBRER
rpm(~13,400 X g)M>2 min, HDNAE %

—EECRESRRE, —SR, HPEE
SHREARBOETNRE, —EFEEET

ARSI B RIR B S o

AR RS F K50 g/mITEDNA. 40 ug/ml

REEBNRERAABE T, MEMH,0, tiasE
, EHTETUAER.

Please follow the instruction step by step

P TS
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Gibson assembly
material: PCR tube
Mix
Backbone (product in Gel Extraction purification)
Target gene
ddH20,

PCR system (total volume--10 ul) :

Mix Sul

Backbone need to calculate

target gene need to calculate

ddH20 add until the overall volume is 10 pl
Attention:

Mix together the following on ice

always adding mix last and adding ddH2O first

First deforest backbone and target gene

Please make sure you successfully add the solvent to the pcr tube because
the dosage of each solvent is small.

PCR condition :

50°C 2hours

12°C forever

Inside the PCR machine is an account named rdfzigem,
folder name: gibsonassem
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Material: 50 pl competence (delivered within 3-5days )
2 ul Gibson product
LB culture solution
K-resistance plate
Sterilized loop (use bunsen burner to sterilize before and after
the transformation)

Procedure:
It must be carried out in strict accordance with the parameters and in the
specified time!
Take 50pl competence from 80°C fridge and put it on icebox (competence
on ice, otherwise it will in failure mode)
In super clean bench, put 2 pl Gibson product to the competence, Flick
the bottle to make it evenly mixed

(don’t touch the nozzle and the inner wall of ep tube)
Put the solvent in to -20°C fridge, stay 20min. At this time, the water bath
can be opened in advance and adjusted to 42 °C.
Packed in float and placed in a 42°C water bath for 90 seconds.
(When waiting for the water bath to reach 42 ° C, you can put itat-20°C
for a while)
Place in a -20 ° C refrigerator for 2 min
Add 400 pl of LB culture solvent to each tube in a clean bench
40 min in 37 °C shaker box
Pour the mixture onto the plate
Sterilize the inoculating loop by placing it in the flame of the Bunsen
burner(remember to turn off). Pass the lower half of the loop through the
flame until it glows red.
Allow the loop to cool. You can touch it to the sterile agar on the plate to
make sure it has cooled down. (Do not place the loop on the table or let it
contact anything other than sterile agar or the desired culture )
Dip the loop into the E. coli culture and then remove it.
Open the agar plate and gently glide the loop back and forth across the
surface of one section of the agar. Take care to not scratch through the
agar with the loop. ﬁ
Put the top back onto the agar plate. Turn the plate upside do
place it into the incubator set to 37 °C (98.6 °F).

P TS P
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Colony PCR

Colony PCR is used to determine if inserts are present, so the gel we
make is 20 pl. Remember to conserve a copy of each colony.
PCR system (20 pb) :
material:
per mix (contains DNA polymerase, base/dntps, and buffer
contains Mg2+)
forward & reverse primer (a middle primer will be needed if
the length of target gene is big)
ddH20
PCR tube
Mix together the following on ice

(Taq) per mix 10
F primer 1 pl 10mM
R primer 1 10mM
Cother primers Tyl 10mMD
Template. put clone strain in the tube using anti-bacterial tips
ddH20 the rest of 20 pl
Procedure:

Always adding mix last and adding ddH2O first to
ensure solvents are in
After all the operation, the PCR tube can be loaded into
the collection tube and centrifuged at 5000 rpm for 10s to sink
substances on the wall.
. Picking up a monoclonal strain with a sterile gun head in a clean
bench
Soak the gun head in the system and mix it properly.
Draw grids on a new plate cover and mark it
Squat it on the surface and keep
Retained and placed colony in the incubator

P TS P
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PCR temperature.

Colony p’s temperature is already set up in the
machine.

96 degrees centigrade 10min

96 degrees centigrade  30s I:> iicles

58 degrees centigrade  30s (annealing
temperature, parameter, our team use 68
degrees centigrade )

72 degrees centigrade  90s (annealing time
, parameter, it differs according to different
length of the gene. Using 60s/kb as a standard
is conservative. However, it is fine to have a
longer annealing time. Based on our target
gene, which is around 1500bp, we set 90s)

72 degrees centigrade  5min

4 degrees centigrade  forever




