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“A new technique preparation diatom material for Electron Microscopy (EM)”

Date

Activity Description

3-11 September 2018

12-14 September 2018

15-16 September 2018
17-21 September 2018

22-23 September 2018

24-30 September 2018

1-5 October 2018

6-7 October 2018

8-12 October 2018

13-14 October 2018

15-16 October 2018

Lean more about taxonomy of diatoms

L-1 medium preparation with modifications

Single cell isolations for establishing cultures
Techniques for cell cultures
Lean more about the methods for studying cleaned material

Harvesting cellular material from the cultures

Fixation of material
Check cleaned material with light microscopy (LM)

Lean more about a technique for rinsing material

Dehydration: Ethanol series: 10 min in each change of 30, 50,
70, and 96% ethanol, followed by 15 min in 99.9% ethanol and
30 min in absolute ethanol

Critical-point-drying technique
Observation with SEM

Formvar-coating of copper grids
Rinsing material

Mounting and drying

Coating

Observation with TEM

Discussion of data and other results

Plans for the future work
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- Lean more about taxonomy of diatoms
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Anwlasasnalunguues planktonic diatom luanaves Chaetoceros way Rhizosolenia
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qanssadlduassssun (Light microscope: LM) uazndaigansseudianasou (EM)

a % ¢ &
VIUVI'Jua’]EJaZLE)EJﬂiﬂiﬂﬁiwwaa%aﬂ‘w\‘i 2 ﬁﬂqa

Genus Chaetoceros

Details of Chaetoceros. Cell of Chaetoceros. s, seta; tp, terminal pore; ts terminal
setae: g. girdle; vm: valve mantle; w: length of window, 1: cell thickness (pervalvar axis); 2:

distance between two crossing overs of setae; 3; cell length (apical axis)
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Genus Rhisosolenia

Details of Rhizosolenia. The measuring methodology used in this study (a, b) and
detail of valve (c). (d) diameter, (p) process length, (v) valve length, (g) girdle length, (vp)
ventral part and (dp) dorsal part. All scale bars: 50 pm.

w107 1alaggeusu (33vild yguszneu)
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- L-1 medium preparation with modifications
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lﬁﬁwﬂﬂmim%ummmgmL%aaﬂlmazmamiﬂw%’umﬂqm L1 (Guillard & Hargraves, 1993)
Fadugnaiisiiunzauiigaronisaigivinvediaesnen Tnefinisuiugnslfmnsandimiy
frognaihluanusamalnelasusulddhmsafinnudy 31 ppt. wazUsuUsinadanifnyay
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L1 (L1-Si, L1-Si+NH,)

The L1-medium is a modification of the f/2 medium. The difference is a broader
trace metal composition in L1. We use it as standard medium for marine diatoms. The L1-

trace metal solution is used also in many other media.

Our L1-medium is based on 31 %o filtered seawater if nothing else is noted.
Otherwise the figure following the letters indicates the salinity of the seawater used (e.g. L1-

20 = is based on 20 %o filtered seawater).

1. Stock solutions for major elements

NaNO; 7.5 ¢/100 mL
NaH,PO4¢H,O 0.5 ¢/100 mL
Na25i03'9 Hzo* 2.0 g/lOO mL

* Na,SiO5 = di-Sodium-metasilicate.

2. Primary stock solutions for trace elements

MnClys4 H,0 18.0 ¢/100 mL
ZNnSOge7 H,0 2.2 ¢/100 mL
CoClys6 H,0 1.0 ¢/100 mL
CuSOge5 H,0 0.245 ¢/100 mL
Na,MoOg#2 H,0 1.99 ¢/100 mL
H,Se0s 0.13 g/100 mL
NiSOg+6 H,0 0.27 g/100 mL
NasVO, 0.184 ¢/100 mL
K,CrO, 0.194 ¢/100 mL



3. Trace metal working stock solution
1) Dissolve 4.36 ¢ Na,EDTA « 2H,0 and 3.15 ¢ FeCl; 6 H,O in ca. 900 mL H,O in
a 1000-mL volumetric flask.
2) Add 1 mL of each trace metal primary stock solution.
3) Bring to 1000 mL with H,0.

4) Autoclave
4. Vitamin stock solution

Biotin 0.01 ¢/100 mL
Cyanocobalamine (B;,) 0.1 ¢/100 mL

Note: Vitamin By, and Biotin are obtained in a crystalline form. When preparing the Vitamin
B, Stock Solution allow for approximately 11% water of crystallization (For each 1.0 mg of
Vitamin B;, add 0.89 ml dH,0). When preparing the Biotin Stock Solution allow for
approximately 4% water of crystallization (For each 1.0 mg of Biotin add 9.6 ml dH,0).

Keep the vitamin solutions frozen. Bottles of polyethylene are recommended for

storage of vitamins.

5. Vitamin working stock solution
1) Dissolve 20 mg Thiamine HCl (Vitamin B;) in ca. 80 mL dH,O in a 100 mL
volumetric flask.
2) Add 1 mL of the biotin primary stock solution.
3) Add 0.1 mL of the cyanocobalamin primary stock solution.
4) Fill with dH,0 to 100 mL.
-The vitamin working stock solution is divided into to 10-mL lots in
polyethylene vials and kept frozen until use.
6. Final preparation of L-medium
Add to 1 liter seawater:
1.0 mL NaNOs; stock solution.
1.0 mL NaH,PO,4¢H,0 stock solution.
1.0 mL Na,SiO3+9 H,O stock solution. (For diatoms and silicoflagellates only.
Otherwise leave out).
1.0 mL Trace metal working stock solution.
0.5 mL Vitamin working stock solution.

Autoclave medium
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- Techniques for cell cultures
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- Lean more about the methods for studying cleaned material
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- Sample of max. 10 mL into a 100-ml flask.

- Add c. 1 ml of 10% HCl to remove CaCO5 deposits.

- Add 2 ml of 30% H,SO, and afterwards 10 ml of saturated potassium permanganate
KMnO, (work under a hood).

- Leave it for 24 hours; agitate occasionally.

- Add about 10 ml of saturated oxalic acid (COOH), (freshly made) slowly - a few ml at
a time, while agitating the flask a little. Air bubbles will form and the mixture will fizz.
The sample will now slowly become transparent. Note that if too much oxalic acid is
added it will crystallize and form a white deposit in the flask.

- The sample is transferred to centrifuge tubes and centrifuged for 15 min. at 3500
rom; the supernatant is discarded, distilled water added, and centrifugation repeated.
- The sample is rinsed 3 times, and after the final rinse, the supernatant is again

discarded and the pellet re-suspended in a few ml of distilled water.
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- Harvesting cellular material from the cultures
- Fixation of material
- Check cleaned material with light microscopy (LM)
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- Lean more about a technique for rinsing material

- Dehydration: Ethanol series: 10 min in each change of 30, 50, 70, and 96% ethanol,
followed by 15 min in 99.9% ethanol and 30 min in absolute ethanol

- Critical-point-drying technique
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CPD Method

3ALTEC 3 /CPD 030

1. Turn on the CPD, there should be no lights on except the main power switch.
The METERING VALVE must be closed-check that it is turned all the way towards the
right/clockwise

2. Open the chamber
Make sure there is a stirrer magnet at the bottom

3. Fill the chamber with 99% ethanol up to the top of the pin (located on the left side
on the chamber wall). You need to use enough ethanol to keep your material wet (it must
not get dry at this time!)

4. Quickly lift your specimens into the chamber. Add brass weights, specimens are in
swinnex-holders, always use the small brass scales to keep the holders down (if you don’t

they will move around in there) (see picture below)



5. Adjust the level of ethanol so that the material is covered by 3 mm.
Tighten the lid. Remember to make sure that the black rubber ring is in place

6. Turn on the STIRRER (green light goes on)

7. Turn on the COOLING (green light goes on), wait until the temperature reaches app.
10-12° C

Now the first part of the process starts. This is the exchange of Ethanol with liquid CO2

8. Press MEDIUM IN (green light goes on). You must ad liquid CO2 until only a small air-
bubble is left below the top glass. Look into the chamber through the top glass (from
above). It is very important that you watch the chamber all the time otherwise you will miss
the bubble (you can actually see the two types of liquid mixing. It can take as much as 5
minutes)

9. Press MEDIUM IN again (green light goes off). Look through the front glass.

10. Press MEDIUM OUT keep your finger close to the button as it must be switched off
again quickly!

11. Let liquid sink to a level 2-3 mm above your specimen. (The specimen must not
become dry). If you have not put too much material in the chamber this should be app. 3
mm below the upper edge of the front glass

12. Press MEDIUM OUT again (green light goes off)

13. Press MEDIUM IN again and repeat the process with exchanging ethanol with CO2 7-

10 times
Now the second part of the process starts: the critical point drying
The liquid level must be 2-3 mm below the upper edge of the front glass (but still covering
your specimen). The only green lights that should be on are the STIRRER and the COOLING

Inside the closed chamber is now liquid CO2 (bottom) and a small volume of CO2 gas (top)

10



Temperature should be below 14° C
14. Press COOLING (green light goes off)
15. Press STIRRER (green light goes off)
16. Press HEATING (green light goes on) *Wait......
17. When the temperature reaches app. 30°C the transition from liquid to gas starts. You

can actually see it happening if you look through the front glass. The temperature will reach

app 40°C and the pressure will rise. Keep eye on the chamber-barometer’ on the front of
the CPD to check that it does not rise above the black marking (80-85 bar)

18. When the temperature has reached 40° C the third part of the process begins where
you let out the gas, thereby lowering the pressure to room level
This must be done very slowly and gradually to avoid that your specimen changes shape
(swelling/collapsing)

19. Press GAS OUT (green light goes on). This is the main valve that opens the machine’s
outlet for gas. The actual way to gradually lowering the pressure is by very slowly turning
the METERING VALVE anti-clockwise
(Nothing will happen if the GAS OUT is not on). To make sure the pressure is not falling too
quickly, the little ball in the outlet-barometer” on top of the CPD should be kept in the

middle of the glass

20. When the pressure on the chamber-barometer at the front of the CPD is 0 bar, turn
the METERING VALVE further to the left (anti-clockwise) until the ball in the outlet
barometer is at the bottom. This is because there can be a little extra pressure in the
chamber (not visible at the chamber-barometer) that will make it almost impossible to open

the lid

11



21. Open the chamber
22. Press HEATING and GAS OUT (both green lights goes off)
23. Close METERING VALVE (turn clockwise-do not over tighten!)
24. Close the CO2 bottle and turn off the CPD at the main power switch
25. Put brass scales back in the plastic box and CLEAN UP AFTER YOURSELF!
Important
1: The chamber barometer measures the pressure inside the chamber
2: The outlet barometer measure the pressure of the flow that comes out of the
chamber when you open the metering valve
The heating can be set at two positions at the back of the CPD machine. The normal is
the quick one that heats 3, 2° C /minut
The slow one heat 0, 9° C/minut- then the heating process will take 30 minutes
The slow mode can be used for extra fragile specimens. Do not change positions without

talking to somebody who knows the CPD well
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- Observation with SEM
- Rinsing material

- Mounting and drying
- Coating
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- Observation with TEM
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