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Ligation:

To ligate a level 1 construct, use Bsal and to ligate a level 2 construct, use Bbsl. The Volume of the
ligation is 20 pl and will be filled up with ddH,0. To calculate the quantity of the constructs, use the
concentration [ng/ul] and length of the construct in [kDa]. Follow the link:
http://www.molbiol.ru/ger/scripts/01 07.html| and calculate the amount of the construct in [ng]
that is needed to get 40 fmol. Then, dived the result [ng] threw the concentration [ng/ul] to get the
amount in [ul]. For high-fidelity enzymes, use cut-smart-buffer.

Ligation of a MoClo construct
Ingredient Amount [ul]
parts 40 fmol
Buffer 2
ATP 2
T4-ligase 0,5
Enzyme 0.5
ddH20 20-X

Place the ligation into the Thermocycler for

a) 1min. ->95°C
b) 30sec. ->95°C
c) 30sec. ->55°C
d) 30sec. ->72°C
e) 5min. ->72°C
f) Infinit ->4°C

Cycle b),c),d) repeat for 30 times.

Transformation in E.Coli:

Use 100 pl of competent E.Coli Top 10 cells and handle carefully. Do not touch the Eppy at the botten
and keep them on ice. Do not pipet them up and down. Put 10 pl of the ligation onto the competent
cell and keep them for

a) 30 min. ->onice
b) 90 sec. ->at42°C
c) 5 min. ->onice

Add 600 pl of LB-Media onto the cells and keep them for 45 min. at 37 °C.

Plating out:

Depending on the efficiency of the ligation use 200 ul to 400 ul of the LB-ligation mixture. Spread
them carefully onto a LB-Agar plate (1.5%) under the clean-bench. Stroke out the mixture with a


http://www.molbiol.ru/ger/scripts/01_07.html

bend tip of a pipette. Keep the Plate lid down at 37°C over night for 12-15 h. Do not keep the plate
too long at 37°C to avoid satellite cultures.

Picking:

To pick colonies, prepare LB-media with the according antibiotics. For a level 1 construct, use
ampicillin and for a level 2 construct, use kanamycin. For every colony you pick + one as a buffer, use
5 ml LB and 5 pl stock of the antibiotics. Add them sterile into a falcon and invert the falcon. Pour 5
ml of the LB-antibiotics mixture into a reaction tube (sterile) and pick a single colony with the tip of a
yellow pipette.

Keep the reaction tubes shaking at 37°C over night ( 12-15 h).

Antibiotic stocks:

antibiotics Stock dissolved Concentration of
concentration the media
[mg/ml] [ug/mi]

spectinomycin 100 ddH,0 100

ampicillin 100 50% EtOH 50% 100

ddH,0
kanamycin 50 ddH,0 50
hygromyin 50 SDS 50
Miniprep:

Perform the Miniprep according to the instruction.

Control digestion:

First, perform the control digestion with a computer program such as serial cloner. Chose up to two
enzymes that create bands not smaller than 1000 bp. Chose the enzymes to get two bands that differ
in size by 1000 bp. Use 500 ng of the construct and calculate the amount needed by dividing the 500
[ng] threw the concentration [ng/ul] of the construct.

Control digestion
Ingredient Amount [ul]
construct 500 ng
Buffer 2
Enzyme 0.5
ddH20 20-X

Keep the digestion for 1 h at 37°C.



Loading a gel:

Prepare a mastermix (MM) with % Loading dye, % Gel Red (1:1000 stock)
Mix 5 ul of the control digestion and 1.5 pl of the MM.

Use a 1% agarose-gel and place the gel in a gel chamber. Fill the chamber with 1XTAE buffer. Push
out any air bubble of the chambers and run the gel with 100 mV and 150 mA for 45min.-55min.

Retransformation:

Perform a retransformation according to a transformation but only use 1 ul of your plasmid and only
plate out 50 pl of the picked construct.

Transformation into Chlamydomonas reinhardtii:

Before the transformation:

Prepare some 2 ml eppis with glasbeat. Therfore, put a tip of glasbeats in the eppi and wrap the
eppis airtight in tinfoil. Autoklave the eppis and dry them for 2 days at 50°C. Do not close the lids of
the eppis until they are dry. Then close them and remove the tinfoil. One day before the
transformation dilute the algae to a concentration of 2*1026 cells/ml and use 100 ml for each
transformation as well as the control. Two hours before the transformation, run a linearization of the
construct. Chose an enzyme that cuts only once and that cuts in the backbone. Run a control gel of
the linearization as described above. 30 min. before the transformation sterilize a 1000 pl an 20pul
pipette by pipetting up and down 70% EtOH without a tip.

The actual transformation:

Work steril. Measure the concentration of the algae and use 1*1078 cells per transformation.
Centrifuge them down in a 50 ml falcon for 5 min. at 4000 g. Discard the supernatant and resuspend
the pellet in 330 pl per 1*1078 cells. Therefore, first use the remaining supernatant that was not
successfully discarded. Full up the lid of the bottle of TAP-Media with the Media and put your pipette
to 330 pl. Suck up the resuspended pellet and fill the rest of the tip with the TAP-Media from the lid,
then put everything back in the falcon and resuspend again. For each transformation fill 330pl of the
chlamys with 1*10/8 cells into a 2 ml glasbeat-eppi and add 10 pl of the linearized construct. For the
control use TAP-Media. Do not touch the eppy on the insight of the lid. Vortex the cells for 15 sec.
(UVMA4) or 25 sec. (clip) by holding two eppies against each other at an angle. Plate out the cells
carefully onto a TAP-spec-plate and try not to pick up the glasbeats. Stroke out the mixture with a
bend tip of a pipette. Only tough every area one no not kill the algae. Let the plate dry and then close
it with a strip of parafilm. Keep the plates dark over night and then place them lid down for 8-10 day
under light.

Picking of chlamy-cultures:

When you see single colonies on your plate you can start picking them. Therefore, use a TAP-agar
plate and label it with 1 to 30. Pick sterile under the clean bench. Be careful to only pick single
colonies. Use sterile toothpicks or the yellow pipette tips to pick the colonies. Pick a colony in one



swipe and turn your picker to not destroy your cells. Place the colony on TAP-Plate. When finished,
close the plate with parafilm and place it under light for 3-4 days. Transfer the colonies on a fresh
plate every three weeks.



Cell harvest and cell lysis for chlorophyll determination

Solutions

DTT-Carbonate buffer

Ingredient Amount
1 MDTT 100 pl
1 M Na-Carbonate 100 pl
Millipore water 800 ul
Final 1ml

SDS-Sucrose buffer

Ingredient Amount
10% SDS 25 ml
Sucrose 15¢

Millipore water Add to 50 ml
Final 50 ml

Cell harvest and cell lysis

Prepare 1.5 ml reaction tubes according to numbers of transformants

Harvest 1.5 ml at 4000 rpm for 2 min (if necesary harvest 3 ml)

Discard supernatant, centrifuge again at 4000 rpm for 30 sec and discard supernatant

Add DTT-Carbonate buffer (60 pl), vortex properly, add SDS-Sucrose buffer (55 ul) (add both
buffers in the same ratio up to a bright green colour)

P wnNe
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Vortex each sample for 30 sec
6. Denature samples for 1 min, let cool down, centrifuge at full speed for 2 min

Chlorophyll determination

Add 190 pl millipore water into fresh 1.5 ml reaction tubes

Add 10 pl oft the supernatant, vortex properly and add 800 pl acetone, vortex again
Centrifuge at full speed for 5 min

Meassure the absorption at 645 nm and 663 nm (use glass cuvettes)

Calculate chlorophyll concentrations in excel by using the following formula:
[(Asas*17.76)+(Ace3*7.34)]/10

6. Load 2 pg Chlorophyll onto the SDS-gel

vk wN e



Screen for protein secretion and TCA precipitation

Solutions
2xSDS loading buffer
Ingredients Volume Final concentration
1M Tris ph 6.8 600 pl 60 mM
Glycerol 5ml 50%
20% SDS 1 mi 2%
Bromphenolblue a really small tip of a spatula -
1MDTT 1 mi 100 mM
H,O 2.4 ml -
Final 10 mi -
Screening
1. Inoculate cultures in 10 ml TAP
2. Dilute pre cultures to 2*10*5 in 50 ml TAP
3. Let them grow for 4-6 days
4. Harvest 10 ml in non-sterile 15 ml falcons at 3800 rpm for 2 min
5. Transfer supernatnant to fresh 15 ml falcons and freeze cell pellet, repeat

centrifugation to remove residual cells from medium

o

o

10.
11.

12.
13.
14.
15.
16.

Transfer supernatant to fresh 50 ml falcon

Add 10 ml 20% TCA solution to the falcons with supernatant

(20% w/v in H20, CAUTION: TCA is a strong acid, wear gloves, googles and handle
with care!)

Incubate for 30 min on ice

Transfer supernatant and TCA to 40 ml Avanti tubes, centrifuge 15 min at 20.000 g,
4°C

Carefully remove the supernatant

Add 400 pl 1x PBS to the the respective Avanti tubes. Thoroughly resuspend the
pellet and wash the bottom of the tube

Transfer the resuspension to the respective 2 ml tubes

Add 1.6 ml cold acetone to each 2 ml tube and spin for 5 min at full speed, 4°C
Remove supernatant and dry pellet under the hood (takes about 30 min)
Resuspend protein pellet in 2xSDS loading buffer

Load samples on SDS gel and do western blot



Screening

Solutions & Materials

2x SDS loading buffer
Ingredient Volumes Final concentration
1 M Tris pH 6.8 600 pl 60 mM
Glycerol 5ml 50%
20% SDS 1mil 2%
Bromphenolblue small tip of spatula -
1MDTT 1ml 100 mM
H,0 2,4 ml -
Final 10 ml -

Other materials: acetone, 95% ethanol, Milli-Q water, rubber bands, transparent nylon thighs

Freeze-drying / lyophilizer

Transfer 2 ml of your culture into a 2 ml reaction tube.

Centrifuge at 5.000 g for 5 minutes. Transfer supernatant into a fresh tube.

Repeat step 2, transfer the supernatant into a 15 ml centrifuge tube.

Cut transparent tights (nylon tights) into 4 x 4 cm squares.

To prevent loss of sample whilst lyophilization put on the squares and fix with a rubber band.
Close the centrifuge tube and put your samples in the -80°C freezer at least 2 hours.

6. Remove the caps from the tubes, place the tubes in the lyophilizer overnight.

vk wNe

Protein precipitation (desalting)

1. Take your samples out of the lyophilizer. Resuspend dried protein in 100 ul Milli-Q water or
the compatible buffer for your analysis. Spin down for a few seconds to get the whole sample
into the bottom of your tubes.

Transfer sample into a 2 ml reaction tube.

Add 6 times the amount of acetone to your sample (600 pl).

Incubate 20 minutes at -80°C.

Centrifuge samples at high speed (25.000 g) at 4°C for 30 minutes.

Remove the supernatant. Be careful, don’t remove the sediment.

Optional washing step: Add 500 ul 95% Ethanol and centrifuge 10 minutes, 25.000 g at 4°C.
Place your samples with opened caps under the hood to dry the pellet.

O NV A WN

Loading preparation

1. Resuspend protein pellets in 2x SDS loading buffer. (Volume depends on the desired
concentration)

2. Denature the samples by incubating 1 min at 95°C.

3. Run SDS-PAGE (see Protocol SDS-PAGE)




SDS-PAGE

Solutions & Materials

Note: Stand, clamps, combs etc. were purchased by BIO-RAD (Mini-PROTEAN®)

Mini-Gels (four)

Ingredient Stacking gel (=3%) Separating gel (=10%)
dd H,0 6,1 ml 8 ml
0,5 M Tris-HCL pH 6.8 2,5 ml -
1,5 M Tris-HCL pH 8.8 - 5ml
30% Acrylamide 1,1 ml 6,8 ml
20% SDS 50 pl 100 ul
0,5MEDTA pH 8 50 ul -
APS (100 mg/ml) 200 ul 100 pl
TEMED 20 ul 12 ul
Final =10 ml =20 ml
5x SDS Stock 1x Running buffer
Ingredient Amount Ingredient Volume
Tris 75,1g 5x SDS Stock 200 ml
Glycin 360,35g 20% SDS 5ml
dd H,0 5000 ml 0,5 M EDTA 2 ml
dd H,0 793 ml
Final 51 Final 11
2x SDS loading buffer
Ingredient Volumes Final concentration
1 M Tris pH 6.8 600 ul 60 mM
Glycerol 5 ml 50%
20% SDS 1mi 2%
Bromphenolblue small tip of spatula -
1MDTT 1ml 100 mM
H20 2,4ml -
Final 10 ml -

Other materials: isopropanol, 70% Ethanol, dd H,0

Working with gloves is necessary — Unpolymerized acrylamide is toxic

Pouring gels:
1.
2.
3.
4,

Wash glass plates with water and 70% Ethanol.
Assemble glass plates into the pouring device.
Fill with dd H,0 to check if the construction is leaking.

Dry the space between the glass plates with Whatman-paper.




5. Prepare the solutions for the mini gels without adding APS & TEMED (these ingredients start
the polymerization).

6. Add APS & TEMED to the separating gel solution (the lower gel).

7. Pour the separating gel solution in between the glass plates. Let 2,5 — 3 cm free space on the
upper part of the glass plates.

8. Overlay with isopropanol using a pasteur pipette.
Let polymerize for 45 — 60 minutes.

9. Decant the isopropanol, rinse the space between the plates with dd H,0, dry with Whatman-
paper (avoid touching the gel as it may rip apart)

10. Add APS & TEMED to the stacking gel solution (the upper gel)

11. Pour solution onto the separating gel, slide in the combs (avoid bubbles).
Let polymerize for 30 — 45 min.

12. Remove comb. If necessary, mark the pockets on the outer glass.

Storage: Fill the pockets with 1x Running buffer. Wrap up the gels in wet paper tissues (dd H,0) and
store them in the refrigerator (4°C).

Loading & running

For electrophoresis the Mini-PROTEAN Tetra Vertical Electrophoresis Cell (BIO-RAD) was used.

1. Use the 2x SDS loading buffer for your sample (as described in the protocol you used to
prepare your proteins).

2. Assemble glass plates with gels into the running device and place it into the running
chamber. If you have an unequal number of gels, you need to use a buffer dam.

3. Fill the chamber with the 1x running buffer. (The pockets should also be filled with the
running buffer)

4. Use 3 pl marker (PageRuler™ Prestained Protein Ladder by Thermofisher Scientific #26616)
for the first pocket.

5. Load your samples into the remaining pockets.

6. Close the device. Make sure the cables are plugged in right.

7. Conduct electrophoresis at 150 V for 55 minutes or until the samples have reached the
bottom of the gel.

8. Turn off the device. Disassemble your gel. Open the gel by using a spatula as a lever in
between the glass plates.

9. Use the gel for further experiments.



TAP-Medium

TAP- NH4 Medium

Tris 2,428 12,1g
4x Beijerinck- NH4 25mil 125ml
1M Phosphat-buffer pH7 1ml 5ml
,special K“ Trace Elements:

EDA-Na2 1ml 5ml
(NH4)6Mo07024 1ml 5ml
Na2SeO3 1ml 5ml
Zn EDTA 1ml 5ml
Mn EDTA 1ml 5ml
Fe EDTA 1ml 5ml
Cu EDTA 1ml 5ml
acetic acid 1ml 5ml
Aqua dest ad 1l ad 5l
Final 1l 51

Adjust to pH7 with acetic acid

TAP- Plates
TAP- Plates
TAP- NH4 Medium 1l
Agarose 1,5%
Final 1l




HMP-Medium

Ingredient Amount
Hepes 5mM [20mM] 5,96g [23,83g]
4xBeijerinck-NH, 125ml
1M KPO4 pH7 5ml
EDTA-Na, 5ml
(NH4)sM07024 5ml
Na,SeO3 S5ml
Zn EDTA S5ml
Mn EDTA S5ml
Fe EDTA S5ml
Cu EDTA S5ml
Aqua dest 51
Final 5
Ad KOH until you reach pH 7,02
4xBeijerinck-NH4
Ingredient Amount Amount
NH,CI 16g 80g
CacCl, 2H,0 2g 10g
MgS0O,4 7H,0 4g 20g
Aqua dest Ad 1l Ad 51
Final 1l 51

1M Phosphat-buffer pH 7 (1M KPQ4)

Ingredient

Amount

1M K,HPO4 (alkaline)

500ml

1M KH,PQO4 (acidic)

Ad 200ml until pH 7 is reached




Immunofluorescence

Solutions & Materials

Ingredients 10x PBS 1x PBS
NacCl 80g
KCl 2
NP0, 14’§g 100 ml 10x PBS
KH,PO,4 2g
dd H,0 11 900 ml
Final 11 11

Calculate the amount of special buffers/solutions:
1x PBS-Mg (5mM MgCly)

2% Triton X-100 in 1x PBS

1% BSA in 1x PBS

Antibody solutions in PBS-BSA

Other materials:
nail polish (clear)
microscope slides
cover glasses

Fixation of cells

1. Add 108 pul 37% formaldehyde to 892 pl of cells. (For other volumes add the right amount to
reach the final concentration of 4% formaldehyde in your culture)
2. Incubate one hour at 4°C while inverting your sample.

Preparation microscope slides

1. Wash three times in 100% Ethanol. Let dry.
2. Spread 10 pl 0,1% Poly-(L)-lysin (1:10 dilution) on the microscope slide. Let dry for 5 minutes
at room temperature.

Fixation and Permeabilization

Add 40 pl of the cell-formaldehyde mixture on the microscope slide.

Let stick for 15 minutes.

Discard the supernatant carefully.

Incubate in methanol for 6 minutes at -20°C.

Washing step: Add 40 ul 1x PBS and remove carefully. Repeat 5 times.
Permeabilization: Incubate 10 minutes in 2% Triton x-100 in PBS at room temperature.
Washing step: Add 40 ul 1x PBS-Mg and remove carefully. Repeat 5 times.
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Staining

1. Incubate with PBS-BSA 1% (blocking).

2. Add 40 pl primary antibody solution to every sample (primary antibody in PBS-BSA) and
incubate at 4°C overnight.
Add 40 ul primary antibody solution on a spot without cells to create a control.

3. Washing step: Add 40 pl PBS 1% BSA and remove carefully. Repeat 5 times.

Secondary antibody




Avoid light! The secondary antibody is conjugated to a fluorophore.

Add 40 pl secondary antibody solution (1:200 diluted in PBS-BSA) to every sample.
Incubate 1,5 h in the dark.

Remove secondary antibody solution carefully.

Washing step: Add 40 ul 1x PBS and remove carefully. Repeat 5 times.

Dry the microscope slides.

Add 3,2 pl DAPI + mounting solution per sample

Place cover glass on your samples.

Seal the corners with nail polish.
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