
July 29th 2021

What has been done;
LB Broth (Liquid) Medium was prepared.
LB Agar (Solid) Medium was prepared.

Preparation of LB Broth (Liquid) Medium

1. We poured 1.5 grams of Tryptone, 0.75g of Yeast Extract, NaCl into a 2:1:2 autoclaved
screw cap bottle.

2. We completed the volume with 150 mL of ddH2O.  We closed the lid halfway and
wrapped it with foil, then we pasted autoclave tape on it.

3. We autoclaved at 121 °C for 15 minutes.
4. We cooled it down to 50 ° C and when it reached this
5. temperature, we added the antibiotic and shook it.
6. We poured the medium into petri dishes and waited for them to dry.
7. After drying, we closed the petri dishes and parafilmed them.

Preparation of LB Agar (Solid) Medium - 150mL
1. We poured 1.5 grams of Tryptone, 0.75g of Yeast Extract, NaCl into a 2:1:2 autoclaved

screw cap bottle.
2. We completed the volume with 150mL of ddH2O.
3. We added 2.25 grams of bacterial agar.
4. We closed the lid halfway and wrapped it with foil, pasted autoclave tape on it.
5. We stored it at 4°C since there was a problem in the autoclave.





———————————

Preparation of LB Agar (Solid) Medium - 120mL
1. We poured 1.2g of Tryptone, 0.6g of Yeast Extract, NaCl into a 2:1:2 autoclaved screw

cap bottle.
2. We completed the volume with 120mL of ddH2O.
3. We added 1.8 grams of bacterial agar.
4. We closed the lid halfway and wrapped it with foil, we pasted autoclave tape on it.
5. We stored it at 4°C since there was a problem in the autoclave.

July 30th 2021

What has been done:
incubator
We diluted the lyophilized IDT DNAs.

Reconstitution of lyophilized IDT DNAs

———————————

1. Sewing on solid media



31 July 2021

What has been done:
Reconstitution of lyophilized IDT DNAs

Sowing on solid media

August 3th 2021

Ligation:
1. Watman and Petman were cut in separate test tubes.
2. The purpose of separating the backbone
3. More DNA than usual will be used.
4. Two enzymes for two different threes, 1 µL of both
5. 15 µL watman from 258 ng/uL was used, the amounts are different because the DNA

density is higher. Ben
6. 20 µL of petman at 84.5 ng/µL was used
7. Buffer five percent of total volume, 5 µL
8. The total volume of water will be fifty
9. Water was added, 28 µL in Watman and 23 µL in Petman.
10. Everything will go to the bottom
11. Then 5 µL of buffer was placed in both of them.
12. Pipetting was done
13. DNA was added while pipetted to not let the DNA sink to the bottom.
14. Then, 1 µL of both enzymes is placed in both tubes.
15. If the time is short, the enzyme can be put in more, but if it is kept for a long time with

too much enzyme, Staractivity occurs, which can lead to the enzymes cutting unwanted
places.

16. Enzymes: Nde, Hind3
17. Leave it to wait for 1 hour, at 37 degrees (enzymes are obtained from bacteria, and

since bacteria work best at 37 degrees, these enzymes work best at 37 degrees)
18. Then the gel is prepared for cutting.
19. 0.6 grams of agarose, 2 ml of TAE 50x Buffer per 98 ml of water (autoclaved water to be

sterile) (normally 1 gram of agarose is used, but 0.6 grams so that the gel dissolves
easily)

20. It was put in the microwave to dissolve the agarose.
21. Bromide won't work if it's too hot, the gel freezes if it's too cold, so it's kept under water

until it reaches a good temperature.
22. 2 drops of bromide were added
23. Then it was poured into the container, the bubbles were removed with a pipette.  It was

left to freeze.
24. The frozen gel was placed in the container.  50 µL Petman mixed with 10 µL paint was

placed in the first of the holes formed with the combs, and watman was placed in the
second.

25. 6 µL of leather were added.



26. DNAs were placed on the negative charge side.  The cables are connected.  We ran it
for 20 minutes at 60V.

27. We observed the DNA walking under ultraviolet light.
28. Because it looks uncut, we thought there might be a problem with the DNA itself, so we

added the uncut plasmid to the same gel.
29. 2 µL of Watman, 0.4 dye was mixed.  It was put in the hole.  This was not done

because Petman was finished.  New leather was also put in.
30. It was allowed to walk for 20 minutes at 100V.
31. It was  viewed in ultraviolet light.
32. It has been decided that wattman is usable. Its backbone was cut.
33. The less UV is exposed to DNA, the less damage is done to the DNA.
34. 0.228 g of DNA with gel.  228 µL Wash Buffer was added.  We let it dissolve in a water

bath at 55 degrees by shaking the tube every 2-3 minutes. The faster it dissolves, the
better, as it's not good to stay too long at high temperature.  This stage is the isolation
stage from the cut.

35. The DNA was transferred to a new shrine that has a column.  It was centrifuged for 1
minute at 10,000 rpm.

36. Washing was done once as DNA was scarce.  650  μL wash buffer was added.
37. It was centrifuged at 10000 rpm for 1 minute.
38. We spilled the liquid.  We centrifuged again for one minute, as ethanol would damage

the DNA.
39. We added 30  μL of elution buffer onto the DNA.  It was centrifuged for 1 minute at

10,000 rpm.
40. Elution buffer was placed on the nanodrop as a blank.  10 or more are accepted.  Ours

was also 9.5.  DNA was loaded back into the gel to determine the quality of the DNA.
The old gel was loaded just because it will be displayed.

41. 10  μL of DNA and 2  μL of 6x dye were used to reduce the density to x.  The feature of
intercalary dye is that it enters into DNA chains and stains like that.

42. DNA was mixed with dye and loaded into the gel.  Make sure to avoid bubbles when
mixing with paint.

43. It was allowed to walk for 10 minutes at 70 V.  The result was great.  This shows that it
was successful.

44. Then we ran them on the gel to look at the quality of the inserted DNAs.
45. First CelAB1 (concentration: 9.8), then EG21 (concentration: 5.3), EGD185S1

(concentration: 6.1), EG2C99V1 (concentration: 4.45), CelAB2, EG22, EGD185S2,
EGC99V2.  We ran it for 10 minutes at 70V.  We have obtained good results

46. We prepared solid media and put  it in the autoclave.
47. Ligation was performed according to the values   in the protocol.

20 August

The values   of chemicals used for colony PCR are the same for PCR.





Colony PCR:
1. Before performing PCR to the cultures, for a test, we added 14.25 µL of nuclease Free

water, then 2.5 µL of buffer, then 1.5 µL of MgCl2, and then 0.5 µL of dNTP, T7F, T7R
and betaine to the empty tubes.

2. Bacteria collected from the cultures were then deposited into these mixtures.
3. 0.25 µL of AQ 90 Polymerase is poured over it.



4. Cultures were placed in a PCR device (thermal cycler).

5. To check whether the ligation was successful or not, the ligation product plasmids were
cut with the enzyme according to the protocol and run in gel.

6. Values   used for enzyme cut:



7. Construction phase: The last enzyme, DNA before the enzyme, the rest according to the
amount of density





8. After waiting for half an hour at 37 degrees, they waited for 10 minutes at 65 degrees
(for the reaction to end)

9. Then they were raised to 4 degrees so that they were run in gel with the colonies.
10. We put the colonies and plasmids into the wells.  Row: Petman, Watman, control,

CelAB, EG2, EG2C99V, EG2D185S (first eight wells pre-filled, 9. Leather)
11. We ran the gel at 100 V for 30 minutes:

12. Colonies were inefficient, so we decided to PCR directly ligation product DNAs
themselves.



13. DNAs were prepared for PCR with these values:



14. While preparing, a control was prepared.

15. Finally, the enzyme was added after the DNA.
16. It was mixed in the short spin mode in the centrifuge before being placed in the PCR.



17. Plasmids were deposited into the PCR machine.

August 24th 2021



What has been done:

1. Cultures left for overnight incubation were centrifuged at 4100 rpm for 12 minutes.
2. Lysis solution and Neutralisation solution were heated at 37°C.
3. The lysis solution was shaken and pipetted.
4. The Elution Buffer was heated to 70°C.
5. One colony from the petri dish was taken into 5 ml of liquid LB medium and incubated

overnight at 37°C at 160 rpm (to increase yield).
6. The overnight culture was collected by centrifugation for 2 minutes, followed by the

pellet whose supernatant was discarded.
7. 250 μl of Resuspension Solution was added to the pellet and vortexed until no residue

remained.
8. The tube was inverted 4-6 times by adding 250 μl of Lysis Solution. Vortex should not

be done and should not be kept in this solution for more than 5 minutes.
9. 350 μl of neutralization solution was added and mixed gently by inverting 4-6 times.

The lysate cloud became visible.
10. It was centrifuged for 5 min.
11. The supernatant was transferred to the GeneJet Spin Column included in the Kit.  Be

careful not to mix the white precipitate.
12. It is centrifuged for 1 min, the liquid in the collection tube is removed.
13. 500 μl Wash Solution was added to the column and centrifuged for 1 min.  The

underlying fluid was removed.  This process was repeated 2 times.
14. It was centrifuged for 1 minute for the last time in order to remove the remaining liquids.
15. The column was transferred to a new clean tube.
16. 50μl of the Elution Buffer was added and incubated for 2 minutes at room temperature.
17. It was centrifuged for 2 minutes.
18. Our liquid containing the plasmid DNA was collected in the clean tube.
19. DNA can be stored at -20°C.

September 8th, 2021

Transformation (pET29b(+)):
1. Transformation was done with ligated cells.
2. 10 µL of overnight cultures were added to 10 mL of antibiotic-free medium. The tube

filled two petri dishes.
3. At the same time, the agar was prepared and autoclaved.
4. Cultures were left in the incubator at 37 degrees 180 rpm for 2 hours.
5. Spectrophotometric concentrations were measured.  It should be in the desired range of

0.3-0.4.
6. The medium was used for blank.
7. The concentration of DH5α = 0.131 and the concentration of bl21 = 0.245.
8. Since it was not enough, it was left to wait in the incubator for another half hour.
9. Half an hour later DH5α = 0.2 and bl21 = 0.4
10. DH5α is left to hold for another half hour.  We continued with bl21 while it waited.
11. Complement cells started to form then the cells were incubated on ice for 10 minutes.



12. It is centrifuged at 4100 rpm for 20 minutes at 4°C in a refrigerated centrifuge and the
supernatant is discarded.

13. DH5α was looked at again. The output was  0.3.
14. DH5α was kept on ice for 10 minutes while Bl21 was centrifuged.
15. Then DH5α was centrifuged for 20 minutes.
16. The remaining steps were applied to both simultaneously.
17. The supernatant was discarded.  Plenty of liquid was poured into the trash, then the

remaining liquid was removed with a pipette.
18. Add 2 ml of 0.1 M CaCl2 to the pellet and keep it on ice for 30 min.
19. It is centrifuged at 14000 rpm at 4°C for 5 minutes in a refrigerated centrifuge and the

supernatant is discarded.
20. Add 0.4 ml of 0.1 M CaCl2 to the pellet and store at 4°C (it should not be kept for longer

than 18 hours.) Transform with 50 µL.
21. When transforming, only the backbone and empty cell will be added to the Petri dish for

control.
22. The ice was broken for transformation by light shock.
23. Add 10 µl (0.1-1  μg) of ligation product to the cell mixture.  By carefully tapping 4-5

times, the cells and DNA are mixed.  (No vortexing!)
24. The mixture is kept on ice for 30 min.  It should not be mixed.
25. Heat shock is provided by keeping it at 42 °C for 90 seconds.  It should be mixed.
26. It is kept on ice for 2 minutes.  It shouldn’t be mixed.
27. Add 800 μl of room temperature LB to the mixture by pipetting.
28. Shake at 180 rpm for 60 min at 37 °C.
29. Petri dishes to be used for selection are heated to 37 °C.
30. The tube is inverted and mixed thoroughly by tapping.  Then 10 times serial in LB

dilution is performed.
31. 50-100 μl of each dilution is spread on petri dishes to be used for selection and

incubated overnight at 37 °C.

September 8th to 9th, 2021

Induction (with IPTG) protocol:
1. Selected colonies are added to 2 mL of medium (at a density of 30  μL/mL with

kanamycin -> C1(concentration). V1 = C2.V2).
2. These cultures are left to overnight culture at 160rpm at 37°C.
3. The next day, 50  μL of overnight cultures is added to 5 mL of medium (with kanamycin,

3  μL is used here from the formula).  It is left to reproduce for another 3-4 hours at 37
degrees.

4. 5mL of medium is heated to 37 degrees.
5. 1 mM IPTG is added to this medium.
6. The final volume should be 10 mL/IPTG and the concentration should be 0.5 mM
7. After that, it is allowed to reproduce for 3-4 hours at 37 degrees.
8. It is then centrifuged at 4100 rpm for 5 minutes.
9. Wash with 2 mL of 1x PBS.
10. It is centrifuged again for 5 minutes at 4100 rpm.
11. It is left to stand at -20 degrees.  (The volume is less for homogenization and protein

purification is done with the kit)



September 16th, 2021

1. Protein isolation was done (EGII + C99V)
2. Cell debris was removed from the freezer and thawed with pipetting in 1 ml of PBS.
3. 110 µl FastBreak was added and mixed by pipetting.
4. 5 µl of DNase was added
5. It was incubated at room temperature at 120 rpm for 20 minutes in a shaking incubator.
6. 1110 µl of NaCl and 75 µl of nickel particles were added and mixed by pipetting and

divided into two separate Eppendorf tubes (small 1.5 ml tube).  (To put on a magnetic
stand, each becomes 556.5 µl) The tubes were incubated by mixing them upside down.

7. It is placed on the magnetic stand and waited for 30 seconds, the liquid part is carefully
removed from the stand and discarded.

8. Tubes were taken from the stand, 150 µl wash buffer and 150 µl NaCl were added and
mixed by pipetting.  It was then put back on the stand, waited for 30 seconds, and the
liquid part was carefully removed and thrown away.  This step is repeated 2-3 times.

9. 50 µl of elution buffer was added each, it was mixed by pipetting and incubated for 2-3
minutes.

10. It is placed on the magnetic stand and after 30 seconds, the liquid parts are collected
and taken into a new Eppendorf tube.  (you can put it in the same tube because it's the
same protein)

Induction was done with IPTG at a density of 30 and 50 μmol. The last concentration was 0,5
mm.

September 17, 2021

A Bradford Analysis was done to determine the protein concentrations.





CelAB, EGII and EGII (C99V) protein concentrations were observed as 0.127, 0.1 and 0,102,
respectively.

October 14th, 2021

CMCase Activity Analysis

We waited for the materials necessary for the analysis.



To test the enzymes we conducted a CMCase activity analysis test. Briefly, we prepared
standards that we know their glucose concentrations and measured their absorbance at 540 nm
after DNS treatment.
Depending on the concentration-absorbance, we made graphs.  We then measured the
absorbance of the samples we treated with the enzymes.  We calculated the amount of product
we obtained with the enzymes by substituting the absorbance values   we obtained in the
equation we obtained from the standard graph.  Then, by drawing the product formation graph
against the dilution amount, we calculated from the graph equation how much product we could
produce when we use the enzyme without dilution.  We wrote the amount of product we
obtained in milligrams in μmol.  We have calculated the Enzyme Activity by taking into account
the reaction time.

Different from the CMCase Enzyme Activity protocol we diluted 2 enzymes as 100-times and
1000-times.



-For CelAB, as shown (Figure 1) we got 189,3 mg product yield. This quantity is equal to 1051
µmol product formation. The unit value is 17,5 U/min.

-For EGII, as shown (Figure 2) we got a 268,5 mg product yield. This quantity is equal to 1491
µmol product formation. The unit value is 24,85 U/min.

-For EGII(C99V), as shown (Figure 3) we got 208,24 mg product yield. This quantity is equal to
1156 µmol product formation. The unit value is 19,26 U/min.

All of the enzymes got pretty good enzymes activities. Wild type EGII got the highest U/min
activity and CelAB got the lowest activity with 17,5 U/min.

Even though we proved the enzyme’s activities, the activity results can be enhanced with
optimization of protein induction and substrate-enzyme treatment conditions.


