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Preparation of gblocks, and PCR 
Objective
To make these 4 plasmid, I try PCR to amplify gblocks.  PCR plasmids will assembly with
PET11a and get these plasmids.
pR001 PET11a-CecA-ELK16
https://benchling.com/s/seq-ZMe8GHEfS1IVDic6mqKk
pR002 PET11a-Def1-ELK16 
https://benchling.com/s/seq-57Fn7OpTqpMFlu55k9qX
pR003 PET11a-LL37-ELK16
https://benchling.com/s/seq-Syr47Xf87ghSJ9N8EXr4
pR004 PET11a-NOP1-ELK16 
https://benchling.com/s/seq-lYQ1D05Go2TEEr6h4FGa

Protocol
Preparation of gblocks
1. Make a TE buffer.   

DW 1ml

Tris(pH 8.0) 1M 10ul

EDTA 0.5M 2ul

total 1012ul

2.Centrifuge 4gblocks
3.Added 100ul of TE buffer to 4 gblocks(10ng/ul)
4.voltex
5.incubate at 50℃ in 20min by using heat block
6.voltex 

PCR
     1.mix these (primestar GXL DNA pol was added lastly on ice) 
        combination of template and primer are here

template gblock CecA-ELK16
(894bp)

Def1-ELK16 
(924bp)

LL37-ELK16
(879bp)

NOP1-ELK16 
(793bp)

primer1 f011 f011 f011 f011

primer2 f012 f013 f014 f015

template(1ng/ul) 2ul

primestar GXL DNA pol 0.4ul

dNTP Mixture(2.5uM each) 1.6ul

https://benchling.com/s/seq-ZMe8GHEfS1IVDic6mqKk
https://benchling.com/s/seq-57Fn7OpTqpMFlu55k9qX
https://benchling.com/s/seq-Syr47Xf87ghSJ9N8EXr4
https://benchling.com/s/seq-lYQ1D05Go2TEEr6h4FGa


5xPS GXL buffer 4ul

primer1 (10uM) 0.4ul

primer2 (10uM) 0.4ul

DW 11.2ul

Total 20uL

    
   2.centrifuge
   3.PCR(98℃ 10s→55℃ 15s→68℃ 1min)x12

8/11
I tried electrophoresis for PCR products of 8/10 and assembly to make pR001, pR002,
pR003, pR004.

1.electrophoresis
I used 1% agarose TAE gel and ran 100v 20min. Phoresis Buffer is 1x TAE.
I loaded  mixtures of 2.5ul of yesterday's PCR products, 1ul of x10 loading buffer, and  6.5ul of
water.
I loaded 10ul of λ sty1 as a marker.

(from left, size marker, CecA, Def1, LL37, NOP1)

Only the band for CecA is difficult to see, but all the other bands are considered to be
amplified to the correct length products as shown in the table of 8/10. Therefore, the PCR
from gblock was probably successful.

2.Column Purification
I tried Column Purification for all PCR products.
1. Poured 20ul of PCR product and 100ul of PB buffer into a column of silica membrane and
centrifuged at 130k rpm for 1min.
Discard the liquid accumulated at the bottom.
2. Poured 750ul of PE buffer into the column and centrifuge at 130k rpm for 1min.



Discarded the liquid accumulated at the bottom.
3. Centrifuged again at 130k rpm for 1min.
Transferred the column to another tube.
4. Add 7ul of DW, and centrifuged at 130k rpm for 1min to elute the PCR products.

The concentration of the eluted PCR product was measured based on the absorbance.
The results were as follows. (From top to bottom: CecA, Def1, LL37, NOP1)

The concentration of CecA is low. The fragment is short (1000 bp), so we use it in this
concentration for assembly.

3. Assenbly
assembly was done by the below protocol.

1. Mix as shown in the table below and follow the procedure below.
プレート
番号

１ 2 3 4 5 6 7 8

挿入断片
1ul

PCR産物
CecA

PCR産物
Def1

PCR産物
LL37

PCR産物
NOP1

Gblock
CecA

Gblock
Def1

Gblock
LL37

Gblock
NOP1

PET11a(BamH1, Nde1で切断したもの,20ng/ul)1ul, IA KKT mix 2ul
PCR products were used at the concentration at elution and gblock were used at 10 ng/ul.

2. Incubate at 37°C for 5 minutes and 65°C for 5 minutes in a thermal cycler.
3. Mix 2.5ul of the product of step 2 with 10ul of DH5α.
4. Place on ice for 20 minutes.
5. Heat the mixture in a heat block at 42°C for 45 seconds.
6. Place on ice for 1 minute.
7. Add 100ul of SOC (10 times of competent cell).
8. Place at 37°C for one hour
　　Let the plate dry at 37℃.
9. Plate all the mixture on the LB amp plate.
10. Place the plate at 37℃.

Transformed 1ul of pbr322 into 5ul of DH5a in 3 as control.



8/12
I do colony PCR to assembly and plating at 8/11 to choose colonies which have the correct
plasmid. Then start culture colonies in 3ml of LB amp medium for miniprep.

The plate numbers correspond to the table of 8/11.

There were enough colonies on all the plates; however, the number of colonies on plates 1 and 5
was low compared to the other plasmids, and I wondered why the number of colonies was low.
The PCR product (plate1) was used in assembly at a low concentration but the gblock (plate5)
was used at the same concentration as the other fragments.
The number of colonies using PCR products was higher than that using gblocks, probably
because gblocks contained fragments that were not synthesized correctly and the concentration
of the correct fragments was lower than expected.
Assuming that mutations may be happened during PCR, the plasmids using gblocks are more
likely to have the correct sequence, and therefore, 5-8 plates using gblocks as fragments were
used for colony PCR.

1.Colony PCR
In order to confirm the correctness of the plasmid, colony PCR was performed. m901 and m910,
which are attached to the PET11a, were used as primers, and a fragment of about 1000 bp will
be amplified when correctly assembled. The results were confirmed by electrophoresis.

x2 emerald amp 100ul I use 5ul to 1 colony and
check 40 colonies.DW 100ul

m901,m910(10uM each) 4ul



プレート ⑤ CecA ⑥ Def1 ⑦ LL37 ⑧ NOP1

コロニー番号 1-16 17-24 25-32 33-40

Only CecA was examined for 16 colonies because the number of colonies was lower than the
other plasmids and it is assumed that the percentage of non-target plasmids is higher than
others.

PCR 98c 30s, (98c 10s, 60c 30s, 72c 1min)x30
I used 1% agarose TAE gel and ran 100v 20min. Phoresis Buffer is 1x TAE.
I loaded all PCR products.

(from left, 1~16(CecA), size marker)



(from left, size marker, 17~40)
Many of the plasmids have the correct fragment (about 1000 bp), and 5 are thought to have
picked two colonies. We selected three colonies per plate that met the following two conditions:
1) the correct fragment was amplified, and 2) they were separated from other colonies, making it
easy to pick a single colony.

select colony

プレート ⑤ CecA ⑥ Def1 ⑦ LL37 ⑧ NOP1

選んだコロニー 4,7,8 20,21,2
4

28,29,31 36,37,40

Liquid culture
Add selected colonies to 3 ml of LB-amp and keep at 37°C 180 rpm until tomorrow. The colonies
were numbered 1-12 in 12 colonies from CecA to NOP1.

We hope to do the miniprep tomorrow morning and finish ordering the sequence by the end of
tomorrow.

8/13
We performed miniprep on 12 colonies that started liquid culture on 8/12 and collected plasmids.
After that, we measured the concentration by absorbance and ordered the sequence. One
plasmid from each of the four plasmids was sequenced from both sides. All 12 plasmids were
added to BL21 (E. coli for protein expression) for rapid purification of peptides.
miniprep

コロニー通し番号 ng/ul A260/A280 A260/230

1 135.7 1.95 1.49

2 90 1.98 1.71



3 120.3 1.97 1.63

4 108.9 1.97 1.58

5 98.2 1.96 1.64

6 82.1 1.97 1.67

7 66.2 1.96 1.74

8 59.8 1.94 1.66

9 70.6 1.97 1.68

10 88.3 1.98 1.73

11 97.7 1.96 1.57

12 78.4 1.98 1.77

1,4,9,10 are sequenced.

番号 DNA（コロニー通し番号）(pramidと
DWの比)

primer

1 CecA-4（1) 7:3 T7

2 CecA-4 (1) 7:3 T7-Term

3 Def-1-4 (4) 8:2 T7

4 Def-1-4 (4) 8:2 T7-Term

5 LL37-7 (9) 10:0 T7

6 LL37-7 (9) 10:0 T7-Term

7 Nop-1-4 (10) 9:1 T7

8 Nop-1-4 (10) 9:1 T7-Term

Transformation into BL21
In order to purify the peptides as soon as possible, transform the cells into BL2 and form colonies
before the sequencing results are available. Once the colonies are formed, we will transfer them
to 3ml miniculture tomorrow and prepare for culturing in 1L.

1. Mix 1ul of plasmid and 8 ul of DH5α.
2. Place on ice for 20 minutes.
3. Heat the mixture in a heat block at 42°C for 45 seconds.
4. Place on ice for 1 minute.
5. Add 80ul of SOC (10 times of competent cell).
6. Place at 37°C for 40 min
　　Let the plate dry at 37℃.
7. Plate all the mixture on the LB amp plate.



8. Place the plate at 37℃.

8/14
I confirmed the results of the sequencing ordered yesterday. About CecA and LL37, some bases
of f11 primer. These Bases are not included in the reading flame. So I think it is no problem, and I
completed making 4 plasmids.

The bases that could not be read are too far from the T7primer and too close to the T7 term
primer.

pR001 pET11a_CeA-ELK16
pR002 pET11a_Def1-ELK16
pR003 pET11a_LL37-ELK16
pR004 pET11a_NOP1-ELK16

8/15

I prepared 4L of LB medium for protein production.

1. Measure 4l of RO water in a graduated cylinder and put it into a beaker.
2. Add the following while stirring with stirrer
Tripton 40g
yeast extract 20g
NaCl 20g
3. Dispense 1000g each into a Elrenmayer flask.
4. Autoclave (121℃, 20min)

In the transformation of BL21 done on Friday, we were able to see a sufficient amount of colonies
on the plate, so we cultured 1l of LB directly from the colonies tomorrow.



The reason why there were no colonies in the control is unclear. I thought I forgot to add the
plasmid.

8/16

For the production of peptides, liquid culture from transformed BL21 colonies was performed on
Friday. The procedure is as follows.

1. Add 1 ml of ampicillin per 1 L of autoclaved LB.
Transfer 3ml of LB to a test tube as a control. (Use as a reference for OD measurement.)

2. Spread 3ml of LB on a plate, suspend colonies, and return to LB.
3. Mix LB well, and take 3ml of each into test tubes (for OD measurement).
4. Start incubation at 37℃.(180rpm)
5. Measure OD at 0min (OD will be measured assuming maximum doubling in 20min thereafter)
6. Prepare 10ml of 1M IPTG by dissolving 2.4g of IPTG in 10ml of miliQ.
When the OD exceeds 0.35, add IPTG 2ml at a time. (I added it at the timing shown in the table
below.
8. Incubate at 30℃ for 6 hours after adding IPTG.(180rpm)
9. The following work was done for 3 (LL37) and 4 (NOP1) at 17:00, and for 1 (CecA) and 2
(Def1) at 18:30.
10. After stopping the incubation at 30°C and centrifuging at 5000 rpm for 10 min in a large
centrifuge, the precipitates were scooped out with a dispensing spoon and collected in 50 ml
tubes, centrifuged for 1 min, and then frozen at -80°C.

time １CecA ２Def1 3 LL37 ４ NOP1

9:11 0 0.07 0.04 0.04 0.08

10:00 49min 0.03 0.12 0.07 0.07

10:40 89min 0.06 0.32 0.16 0.23

10:52 102min 0.04 0.38 0.25 0.30

11:00 110min 0.04 0.43 0.21 0.33

11:10 120min 0.08 0.60 0.34 0.43

11:18 128min 0.06 0.66 0.40 0.51

1 1-2 1-2 is 3 ml collected from 1 l
culture of 1 at 11:20,
considering the possibility11:20 130min 0.03



that only 3 ml culture of 1 did
not grow E. coli.

11:45 145min 0.13 0.12

12:11 171min 0.24 0.22

12:25 185min 0.34 0.40

12:35 195min 0.40 0.39

Only CecA showed a slow increase in OD. The band of CecA was thinner than others in PCR,
and the number of colonies was smaller than others, so there may be some cause in the plasmid
or CecA. So, there may be something wrong with the plasmid or CecA (e.g., the cytotoxicity of
CecA) (I can't explain why the PCR band is so thin).

Since CecA and Def1 were collected in conjunction with CecA incubation for 6 hours, the
incubation time for Def1 was longer than the others by about one and a half hours.
The color of the precipitated cells was different.

8/17
For peptide production, E. coli was disrupted and peptides were cut out.
1. Make 1L of Buffer B1.
buffer B1: 20 mM TrisHCl 8.5, 500 mM NaCl, 1 mM EDTA

1M Tris HCl 20ml
0.5M EDTA 2ml
NaCl 29.2g
MiliQ up to 1L

2. Ice Buffer B1 and thaw E. coli frozen the previous day at the same time. All the following
operations should be performed with ice cooling.
3. Add 25 ml of Buffer B1 to the thawed E. coli, and suspend them by vortexing.
4. Perform crushing twice with a French press.
5. Cut the genomic DNA by repeating the sonication (10s destruction, 1min rest) twice.
6. Transfer to a centrifuge tube and centrifuge at 15,000g for 15min in a large centrifuge.
7. Return the supernatant to the original tube and freeze at -80°C.
8. Add 10 ml of Buffer B1 to the precipitates and suspend them in a voltex, then centrifuge at
15,000g for 15 minutes and discard the supernatant.



9.8 was repeated 5 times, and OD of the supernatant of the 3rd and 5th times was measured by
nanodrop.
Buffer B3 was prepared by adding 0.6 ml of 1M DTT to 14.4 ml of Buffer B1.
Add 10.2 ml of Buffer B1, suspend, and dispense into two 2 ml tubes.
After centrifugation at 15,000g for 15min, discard the supernatant, freeze one tube at -80°C and
add 1.5ml of Buffer B3 to the other tube for suspension, and rotate the tubes while chilling.
(22:30 start).

The precipitation was difficult to suspend. It is suspected that DNA may not have been
sufficiently cut by sonication.
Based on the OD of the supernatant, there is a possibility that the supernatant of CecA contains
DNA. Therefore, there is a possibility that the peptides to be recovered tomorrow will also contain
this. (I split the peptide into two to allow for the possibility of this happening.
We need to think of a step to remove the extraneous materials (membrane components and
genomic DNA) from the precipitates.
So, I will try some things tomorrow. I'll try lightly centrifuging the frozen sample, etc.

OD of supernatant after 3 washes　
Buffer B1 was used for blank (the large mountain is CecA).

OD of supernatant after 5 washes

8/18



Collected the supernatant and precipitate from the samples rotated with DDT on the previous
day, and sonicated the frozen samples on the previous day.

Today's work is also done entirely on ice.
1. Thaw the samples frozen the day before, add 1ml of Buffer B1, suspend them, and transfer
half of them to a 1.5ml Eppendorf tube. (The one left in the 2ml tube is x-s, the one in the 1.5ml
tube is x-b, and the one to which DTT was added the day before is x-a. x is a number from 1 to 4.
2. b was sonicated using BioRuptor. 100 times (2s sonication, 2s rest) were performed after
changing the water for sonication to ice water.
3.Centrifuge s manually. In the same way, (2s sonication, 2s rest) was performed 100 times.
The reason why we divided the two methods into two is to compare them because centrifugation
with a bio ruptor is easy, but it is not sure if the effect is sufficient because it is mediated by water.
4. Centrifuge at 15,000g for 15min and discard the supernatant.
5. Add 1ml of Buffer B1, suspend, centrifuge at 15000g for 15min, and discard the supernatant.
The OD of the supernatant of the third time was measured by nanodrop.
7. Add 0.75ml of Buffer B3 to each tube and start rotation. (19:30 start) 8.
8. Centrifuge a, to which DTT was added the day before, at 15,000g for 15min, separate the
supernatant from the precipitate, and freeze at -80℃. (20:00)

核酸(ng/uL) A260/A280 A260/A230 A260 A280

1 227.628 1.466 5.952 4.553 3.106

2 290.91 1.277 0.568 5.818 4.556

3 25.448 1.359 0.378 0.509 0.375

4 57.602 1.371 0.49 1.152 0.84

5 29.171 1.504 0.478 0.583 0.388

6 14.053 1.506 0.467 0.281 0.187

7 5.818 1.33 0.267 0.116 0.087

8 7.292 1.31 0.314 0.146 0.111

9 35.239 1.644 0.66 0.705 0.429

10 30.049 1.348 0.55 0.601 0.446

OD measured this time, sample 1 and 2 are measurement error.

3-s3
4-s4
5~8 b1~b4
9-s1
10-s2

Since the amount of supernatant is one tenth of the previous one, the concentration will be
higher even if the contamination is the same as the previous one. Therefore, this time, when the
concentration was lower than the last time, it was considered to be cleaner. In addition, the
supernatant was cleaner in the Bio ruptor, so the Bio ruptor may be a good choice for sonication
in the future.
Tomorrow, we will collect the samples that were sonicated today, and on Saturday, we will check



if the peptides have been purified by Tricin-SDS-PAGE.

8/19
After centrifugation of 8 tubes which started rotation by adding DTT yesterday at 15000g 15min,
precipitates and supernatant were frozen at -80℃.

E. coli and plasmid for producing dsRNA for RNAi were given by Mr. Shimazoe.

I added 100ul of HT115(DE3) to 3ml of LB and started culturing at 37℃ 180rpm. (I will add
glycerol and freeze after tomorrow)
Applied HT115(DE3) to LB glucose plate and started incubation at 37℃.
Added 100ul of HT115(DE3) with L4440 to 3ml of LBamp and started culturing at 37℃, 180rpm.
(Miniprep will be performed tomorrow to recover L4440.

8/21
We performed electrophoresis of purified peptide samples by Tricine-SDS-PAGE.

Preparation of electrophoresis buffer and other reagents

　1-1. Anodic electrophoresis buffer
Dissolve 12.1g of tris-hydroxyaminomethane in 400ml of miliQ. (In a beaker).

　 Adjust pH to 8.9 using HCl (roughly adjust with a saturated solution of HCl → finely adjust
with 0.2N HCl).
Make up to 500 ml with MiliQ (using a graduated cylinder)　

Cathode electrophoresis buffer
Dissolve 6.05g of tris-hydroxymethylaminomethane and 8.95g of tricine in 400ml

of miliQ.
Make up to 500ml with miliQ (use a graduated cylinder).
Transfer to a bottle and add 0.5g of SDS (solid)

1-3.10% SDS
Dissolve 1g of SDS in 10ml of miliQ and store in a 15ml tube

2. Gel making
1. Wash the gel plate, comb, and packing, and then rinse them with miliQ.
2. Assemble the gel plate
3. Add miliQ instead of gel and wait for a while to make sure there is no leakage.
4. Pour ethanol in place of the gel and let it dry (this should have been done before step 2).
5. Place the gel plate upright at an angle

3. Make a separation gel
1. Mix the following in a 15ml tube

miliQ 1.14ml

48%acrylamide-1.5%-bisacrylamide 2.5ml

３M　Tris-HCl pH8.45 2.5ml

80% Glycerol 1.25ml

10% SDS 75ul

10% APS 37.5ul

2. Mix by inverting 5 times

3. Add 1ul of TEMED



　
4. Tumble and mix 5 times

　5. Run the assembled gel plate with p1000 (leave a gap (1cm) for the comb to pierce and a gap
(1cm) for the concentrated gel to enter).

6. Make sure there is no air in the gel, and gently add 50% 2-propanol from the top (the specific
gravity is light and will accumulate on the gel)

7. Cover with plastic wrap and leave for 30 minutes.

　8. pour off the propanol (after confirming that the gel has hardened)

　9. wash the gel with miliQ

　10. pour off miliQ

4. Adjustment of spacer gel
　1. Mix the following　

miliQ 0.8ml

48%acrylamide-1.5%-bisacrylamide 0.375ml

３M　Tris-HCl pH8.45 0.6ml

10% SDS 18ul

10% APS 9ul

2. Mix by inverting 5 times

3. Add 1ul of TEMED
　

4. Tumble and mix 5 times

　5. Run the assembled gel with p1000 (leave a gap (1cm) for the comb to pierce and a gap
(1cm) for the concentrated gel to enter).

6. Make sure there is no air in the gel, and gently add 50% 2-propanol from the top (the specific
gravity is light and will accumulate on the gel)

7. Cover with plastic wrap and leave for 30 minutes.

　8. pour off the propanol (after confirming that the gel has hardened)

　9. wash the gel with miliQ

　10. pour off miliQ
5. Preparation of concentrated gel
　1. Mix the following　

miliQ 1.1ml

48%acrylamide-1.5%bisacrylamide 0.124ml



３M　Tris-HCl pH8.45 0.42ml

10% SDS 12.4ul

10% APS 13.4ul

2. Mix by inverting 5 times

3. Add 1ul of TEMED
　

4. Mix by inverting 5 times

5. Flow the spacer gel with p1000.

Insert a comb between the gels. (In this case, we did not insert the comb until the end to make
room for the concentrated gel, but be careful because this makes it difficult for the gel to solidify
when exposed to air.

7. Cover with plastic wrap and leave for 1 hour.

8. Confirm that the gel has hardened.

6.Sample Preparation
1. Mix 10ul of thawed sample and 10ul of sample loading buffer (in an eppendorf).
2. Heat at 95℃ for 5min

7. Preparation of electrophoresis tank

Add buffer to tank

8. Swimming
1. Add sample (max 18ul) and marker (2ul).
2. 50v, 24mA, (10w), 30min swimming
3.300v, 24mA, (10w), 30min swim (half of original protocol)

9. Staining
1. Prepare 500ml of fixative solution
　50% methanol
　10% acetic acid
　100mM ammonium acetate

2. Put the gel in the fixative solution and let it soak until Monday (do not pour the fixative into the
water supply)
That's it for today.

On Monday, make a staining solution and decolorizing solution, and continue staining.

8/23
Gel staining and decolorization were performed. We also transformed L4440 into DH5a because
L4440, which was increased in HT115 on Friday, is difficult to recover (low yield in normal
miniprep).

1. Preparation of staining solution and decolorizing solution



Staining solution
0.025% CBB
10% acetic acid
Dissolve 0.1g of Coomassie Brilliant Blue (R) in 20ml of miliQ. (Pink tube) (0.5% CBB solution)
Mix 5ml of 0.5% CBB solution with 10ml of acetic acid and 85ml of miliQ to make 100ml of
staining solution in a bottle.

Decolorizing solution
10% acetic acid
Mixed 50 ml of acetic acid and 450 ml of miliQ to make decolorizing solution

2. Transfer the fixative solution added on Saturday to the waste container (right side).
3. Pour the staining solution over the gel and soak for 1.5h.
4. Return the staining solution to the original bottle.
5. Add decolorizing solution and Kimwipes to the gel and decolorize. (This was done for 2 hours,
and the Kimwipe was changed once during the process.
Transfer the decolorizing solution to the liquid waste container (right side). wash the gel with
miliQ.
7. After taking a picture with the scanner, the gel is submerged in miliQ and stored.

From left, marker, 1a~4a,1b~4b,1s~4s supernatant (a-sonication 10sx2 ,b-sonication 10s x2 +
bioruptor 2sx100, c-sonication 10s x2 + 2sx100) See previous notes for details
CecA 4051Da Def1 5713Da LL37 4624Da NOP1 1132Da

There is a band that seems to be correct only for Defencine. b and s were additionally crushed,
but contamination still occurred. Therefore, we will consider the purification using His tag and
intein after tomorrow. In addition, it is possible that the peptides were not sufficiently dissolved in
the buffer when the supernatant was collected this time, so we need to look into the details of
each peptide and find references for purification methods.



L4440 plasmid was transformed into DH5a (-80°C stock).
The protocol was as follows

1. Mix 2ul of plasmid (concentration: 3.7ng/ul?) with 10ul of DH5a.
2. Put the mixture on ice for 20 minutes.
3. Heat block at 42°C for 45 seconds.
4. Put on ice for 1 minute
5. Add 100ul of SOC.
6. Place the plate at 37℃ for 40min.
　　Allow the plate to dry at 37°C.
7. plating
8. place at 37°C

8/24　
Transferred DH5a colonies with L4440 prasmid, which were transformed and plated yesterday,
into LBamp3mlx2 and started incubation at 37c 180rpm. Will do miniprep tomorrow.

We performed PCR to create a plasmid for His tag purification of the peptide and a plasmid for in
vivo RNA production for RNAi.
His tag purification
To make a plasmid containing Histag instead of ELK16
RNA production
In order to turn RNA into dsRNA, two identical gblocks need to be placed in opposite directions.
For this purpose, PCR is performed to attach different ends to the gblocks.

PCR
Preparation: Dissolve EPH1, TrxZ-3, and V-ATPase gblocks according to the protocol in 8/10.
1.mix these (primestar GXL DNA pol was added lastly on ice)

Combination of template and primer are here

1 2 3 4 5 6 7 8 9 10

templ
ate

V-ATPase TrxZ-3 EPH1 CecA Def1 LL37 NOP1



prime
r1

091 093 095 097 099 101 103

prime
r2

092 094 096 098 100 102 012 013 014 015

template(1ng/ul) 2ul

primestar GXL DNA pol 0.4ul

dNTP Mixture(2.5uM each) 1.6ul

5xPS GXL buffer 4ul

primer1 (10uM) 0.4ul

primer2 (10uM) 0.4ul

DW 11.2ul

Total 20uL

  2.centrifuge
  3.PCR(98℃ 10s→55℃ 15s→68℃ 1min)x25
The number of PCR cycles was greatly increased in consideration of the fact that some
bands were not visible in the previous 12 cycles.
After confirming amplification by electrophoresis, we will start assembly tomorrow.

8/25
Electrophoresis was performed on samples that had been subjected to PCR on the previous
day.
L4440, which was amplified by incubation with 3ml of LB on the previous day, was collected
by miniprep and treated with restriction enzyme. Then, column purification and assembly
were performed.
1 Electrophoresis
The gel was made with 2% agarose TAE and run for 20 min at 100v.
2.5ul of yesterday's PCR product, 1ul of x10 loading buffer, 6.5ul of water, and 10ul of λ sty1
as a marker were poured.



( from left to right in the order of the table in the previous day's PCR.)

Fragments of the correct length could be seen as major bands. Thanks to the increase in the
number of cycles, the bands are now clearly visible. On the other hand, the slightly longer
bands in peptide and EPH1 appear fainter. We do not know what this is (gblock itself is small
and should not be a band), but it is minor and unlikely to be correctly assemmblyed, and
even if it is, it can be removed by colonyPCR.

2.miniprep
(The protocol is based on that of 20/08/28. )
Concentration measurement by absorbance
1 142.1ng/ul x 50ul
2123.3ng/ul x 50ul
We were able to recover enough L4440. This is designated as pR005.

3. Restriction enzyme treatment
Restriction enzyme treatment for 2h was performed by mixing the following.

pR005(142.1ng/ul) 7ul

bufferH 2ul

Spe1 0.5ul

Not1 0.5ul

Xho1 0.5ul

BSA(0.1%) 2ul

TritonX(0.1%) 2ul

DW 5.5ul

total 20ul

4. Column purification
The PCR products that were amplified with the same gblock were purified in a single
column.
Protocol
1. Pour 100ul of PCR product and PB buffer into the column with silica membrane, and
centrifuge at 130k rpm for 1min. 2.
2. Pour 750ul of PE buffer into the column and centrifuge at 130k rpm for 1min.
3. Centrifuged again at 130k rpm for 1min.
4. 7ul of DW was added and centrifuged at 130k rpm for 1min to elute.

The concentration of the purified product eluted was measured based on absorbance.



sample nucleticacid
(ng/uL)

A260/A280 A260/A230

PCR1,2
(VATPase)

332.734 1.877 2.327

PCR3,4
(Trxz)

313.370 1.795 1.422

PCR5,6
(EPH1)

125.798 1.857 2.023

pR005(Xh
o1,Not1)

35.718 1.875 1.924

PCR7
(CecA)

176.189 1.905 2.219

PCR8
(Def1)

193.618 1.862 1.840

PCR9
(LL37)

155.117 1.884 2.212

PCR10
(NOP1)

85.921 1.878 2.073

The top three containing the two fragments were diluted by adding 93ul of DW, the fourth
was diluted by adding 7ul, the fifth through seventh were diluted by adding 90ul, and the
eighth was diluted by adding 53ul.　　　　(I aimed to get roughly 20ng/ul for 1~3, 15ng/ul for
4, and 10ng/ul for 5~7. I diluted 3 too much.

assembly
The following combinations were used for assembly.

a PCR1,2
(VATPase) pR005(Xho1,Not1)

b PCR3,4
(Trxz)

c PCR5,6
(EPH1)

d PCR7
(CecA) PET11a(BamH1,Nde

1 cut ,20ng/ul）
e PCR8

(Def1)

f PCR9
(LL37)

g PCR10
(NOP1)

except c, I used 1ul of each of the column purified products, 1ul of vector and 2ul of IA KKT. c
was too diluted, so we used 2ul of PCR5,6, 1ul of pR005 and 3ul of IAKKT.

2. 37°C for 5 min, 65°C for 5 min in a thermal cycler
3. Mix 2.5ul of the product of 2 with 10ul of DH5α (c: 5ul of the product of 2 with 20ul of DH5a).
4. Place on ice for 20 minutes.
5. Heat block at 42℃ for 45sec.
6. 1 minute on ice
7. Add 100ul of SOC (200ul for c)



8. Place at 37°C for one hour
　　Let the plate dry at 37℃.
9. Paint the plate (for c, centrifuge to remove the supernatant and make it 100ul)
10. Place the plate at 37°C.

Do colonyPCR tomorrow.

8/26　
1. Performed colony PCR on the samples assembled the previous day and transferred them
to 3ml LB medium.
2. Ultrafiltrated a part of purified peptide and prepared for transfer to Shiotsu-kun.
3. A part of HT115 (DE3) (20ul), which was transferred to 3ml LB on Aug. 15, was
transferred to 3ml LB again.

The RNAi plasmid, which inserted two fragments, had fewer colonies than the His tag purification
plasmid, which inserted one fragment, which was a satisfactory result. However, since the
number of colonies is too large, we may need to improve the method by reducing the amount of
fragments next time.

Colony PCR
a~c plate
x2 emerald amp 30ul A total of 12 colonies of 3 colonies were examined on

each plate.

DW 30ul

k006(10uM) 1.2ul

m851(10uM) 1.2ul

In the colony PCR of plate d, I made a mistake in adding the primer, so I added it after a~c and
e~g were finished.

Plate e-g

x2 emerald amp 30ul A total of 12 colonies of 3 colonies were examined on
each plate.

DW 30ul

m901,　m910(10uM
each)

1.2ul



plate d
x2 emerald amp 40ul Examined 16 colonies.

DW 40ul

m901,　m910(10uM each) 1.6ul

PCR was performed at 98°C for 30s, followed by 30 cycles of 98°C for 10s, 60°C for
30s, and 72°C for 1min.
The samples were electrophoresed at 100v for 20min　gel is 1% agarose TAE.

a(1-4) b(5-8) c(9-12) d(miss14-17) e(18-22)



f(1-4) g(5-8)

d(1-16)

8/27
We performed miniprep on the colonies transferred to 3 ml of LB amp the day before.
The RNAi prasmid was then subjected to restriction enzyme treatment and electrophoresis to confirm
that the correct fragment had been inserted.



miniprep

1 2 3 4 5 6 7 8 9 10 11 12 13 14

RNAi(VAT
Pase)

RNAi(trxz
)

RNAi(EP
H1)

His(CecA
)

His(Def1) His(LL37) His(NOP
1)

After miniprep, the concentration was measured based on the absorbance.

sample nucletic
acid(ng/uL)

A260/A280 A260/A230

1 204.853 1.967 1.799

2 218.841 1.968 1.832

3 197.430 1.941 1.705

4 149.418 1.959 1.896

5 174.036 1.951 1.755

6 116.152 1.930 1.590

7 99.909 2.006 1.553

8 118.314 1.959 1.484

9 67.979 1.976 1.587

10 115.055 1.960 1.479

11 76.964 1.949 1.399

12 117.907 1.965 1.502

13 103.733 1.969 1.675

14 95.859 1.969 1.512

We were able to recover a sufficient amount of plasmid.The plasmid for purification by His tag
will be sequenced after making a plasmid with a V at the end of NOP1 (currently waiting for the
primer to arrive).

Since the RNAi plasmid contained two identical sequences in opposite directions and colony
PCR did not work, so, sequencing was not performed, and the plasmid will be completed after
confirming that a fragment of the correct length was inserted by restriction enzyme treatment and
electrophoresis.

Restriction enzyme treatment V-ATPase and EPH1 were treated with Xho1 and EcoR1 (buffer
H), and trxz was treated with Apa1 and Sac1 (buffer L).

template 1000ng

resteriction enzyme 0.5ul each

buffer 2ul

DW up to 20ul



37c 2h

1%agarose TAE gel

From left to right (1,2,3,4,5,6)
If the correct insert is inserted, a fragment of about 1000 bp and a fragment of about
2500 bp should be identified. However, the fragment of about 1000bo was not found
and there was only one band. In addition, the length is close to the one without
insert, so it is thought that the plasmid was not created correctly and the remaining
fragments appeared as colonies when the vector was treated with restriction
enzymes. Therefore, I gave up on creating the plasmid using this method and asked
Goya to create the plasmid using a different method.

9/1
We performed PCR to make a plasmid to produce NOP1, whose degradation is thought to be
inhibited by adding valine to the N-terminus, and PCR to amplify the fragment of EPH1, which
was not successfully amplified by PCR when we asked Goya to make a plasmid last time. After
that, we confirmed that the fragment had been amplified by electrophoresis and conducted IA for
NOP1. We also performed ethanol precipitation to water elution of the fragments prepared by
Goya, and inserted one fragment into L4440. These two were transformed into DH5a and plated.
Colony PCR will be done after tomorrow.

1. PCR
Purpose
1 and 2 are plasmids for recovery of NOP1 with valine as precipitation.
3 and 4 are plasmids to attach valine to NOP1 and recover it with His-tag.
5 and 6 are plasmids for RNA production for RNAi of morning glory.



1 2 3 4 5 6

template gblockNO
P1
(1ng/ul,2
ul)

pR004
(1ng/ul,0.
4ul)

gblockNO
P1
(1ng/ul,2
ul)

8/25
colum
purifiedN
OP1（
0.1ng/ul,0
.4ul）

gblockEP
H1
（
1ng/ul,2ul
）

8/25
colum
purified
EPH
1
(0.1ng/ul,
0.4ul)

primer1 f104 f104 f104 f104 f099 f099

primer2 f011 f011 f103 f103 f100 f100

template above table

primestar GXL DNA pol 0.4ul

dNTP Mixture(2.5uM each) 1.6ul

5xPS GXL buffer 4ul

primer1 (10uM) 0.4ul

primer2 (10uM) 0.4ul

DW 11.2ul

Total 18.4~20uL

After centrifugation, PCR (98°C for 10s→55°C for 15s→68°C for 1 min) x 30 cycles were
performed.

Since the 2% gel could not be prepared well, we used a gel prepared with 3% agarose TAE for
electrophoresis 100v 20min.



The electrophoresis of the size markers did not work well, as the bands for 1-4 were
similar, and considering that the His-tag was slightly shorter, all four were probably
successful. For EPH1, on the other hand, there are two bands, so it is likely that the
incorrect fragment is also amplified. Even if the incorrect fragment with different
length is incorporated into the plasmid, it can be removed by colony PCR.

Three types of PCR products which using gblock as a template were
purified.Considering the possibility of the appearance of non-target colonies when
pR004 was used as a template, we unified the method with gblock as a template.

1. 100ul of PCR product and PB buffer were poured into a column with a silica
membrane, and centrifuged at 130k rpm for 1min. 2.
2. 750ul of PE buffer was poured into the column and centrifuged at 130k rpm for
1min.
3. Centrifuged again at 130k rpm for 1min.

4. 7ul of DW was added and centrifuged at 130k rpm for 1min to elute.

The concentration was measured by nano drop.

sample nucletic
acid(ng/uL)

A260/A280 A260/A230

1（
ELK-NOP
1v）

30.436 1.779 1.287



3(His-NOP
1v)

63.524 1.798 1.881

5(EPH1) 47.000 1.850 1.932

1 and 3 were diluted to 10 ng/ul and IA was performed.
Perform IA with the following combination

a 1（ELK-NOP1v）10ng/ul 1ul PET11a(BamH1,Nde
1 cut,20ng/ul）1ul

x2 IA kkt 2ul

b 3(His-NOP1v) 10ng/ul
1ul

2.In a thermal cycler at 37°C for 5 minutes and 65°C for 5 minutes.
3. Mix 2.5ul of the product of 2 with 10ul of DH5α.
4. Place on ice for 20 minutes.
5. Heat block at 42°C for 45 seconds.
6. 1 minute on ice
7. Add 100ul of SOC.
8. Place the plate at 37℃ for one hour.
　　Allow the plate to dry at 37°C.
9.  plating
10. Place at 37℃.

Elution from ethanol precipitation to water
The following three items were precipitated with ethanol by Goya, eluted with water,
and their concentrations were measured with qubit (dsDNA Broad range).

1.Gel purified long fragment of L4440(Hind3,apa1)

2.Gel-purified short fragment of V-ATPase PCR fragment (f091, f092) inserted into puc118 (sma1)
and cut with Hind3, apa1

3,Gel-purified short fragment of Trx-Z PCR fragment (f095, f096) inserted into puc118 (sma1) and
cut with Hind3, apa1

Protocol
1. centrifuge (14000 rpm 15min)
2. Remove supernatant
3. Add 150ul of 85% EtOH
4.centrifuge(14000 rpm 3min)
5. Remove supernatant
6. centrifuge (tabletop centrifuge)
7. Remove the supernatant
8. Elute with 5ul of DW

concentration

ng/ul



1-1 25.6

1-2 17.3

2 4.56

3-1 9.26

3-2 16

Although the concentration is lower than expected, continue ligation.

Perform ligation and transformation in the following combinations.

c d e

1-1(L4440,25.6ng/ul) 1ul 1-1(L4440,25.6ng/ul)
1ul

puc118 sma1 cut
1ul

2(V ATPase,4.56ng/ul)
1ul

3-2(Trx-z,16ng/ul)
1ul

上記PCR産物5(EPH1)
(47ng/ul) 1ul

ligation high 2ul

1. mix according to the table above
2. ligation 18℃ 1h
3. mix 2ul of the product from step 2 with 20ul of DH5α
4. place on ice for 20min
5. heat block at 42℃ for 45sec.
6. 1 minute on ice
7. Add 200ul of SOC.
8. Place the plate at 37℃ for one hour.
　　Let the plates dry at 37°C (60ul of x-gal was applied to plate e).
9.The first plate was coated with 20ul, and the second plate was coated with all the rest.
10. Place at 37°C

9/2
We were able to see a sufficient amount of colonies in all the ones we had plated the day before.







(control)

Colony PCR was performed.

The combination of primer and colony is shown in the table below.
PCR was performed at 98°C for 30s, followed by 30 cycles of 98°C for 10s, 60°C for
30s, and 72°C for 1min.
The gels were made of 1% agarose TAE and run at 100v for 20min.

a(ELK16-NOP1-v),b(His-NOP1-v)
x2 emerald amp 20ul each 4 colony

DW 20ul



m901,　m910(10uM each) 0.8ul

c(L4440-V-ATPase),d(L4440-Trxz)
x2 emerald amp 40ul each 8 colony

DW 40ul

k006(10uM) 1.6ul

m851(10uM) 1.6ul

e(puc118-EPH1)
x2 emerald amp 40ul 16 white colony

DW 40ul

m13rv (10uM) 1.6ul

f100 (10uM) 1.6ul



From left to right: a, b, c, d

16 colonies of e
It is thought that the correct length of insert was inserted for a 1-3, b 1,2,4, c
1,2,4,6,8, and d 1,2,3,5.
On the other hand, e is smaller than the marker and its correct length cannot be
determined. Considering that the length of the fragment changes depending on the
orientation of the insert, the amplification of the same length in all cases may be a
failure. Therefore, we performed additional colony PCR and acrylamide gel



electrophoresis for the e plasmid.

colony PCR

x2 emerald amp 40ul 15 white colony 1 blue colony

DW 40ul

m13rv (10uM) 1.6ul

m13f (10uM) 1.6ul

PAGE
1. Assemble the gel plate
2. Mix the following in a beaker

2ml x5TBE
40% acrylamide 4ml
14ml DW

3. Add 180ul of APS
4. Add 18ul of TEMED
5. Pour onto gel plate
6. Electrophoresis buffer was x0.5 TBE, 100v 40mA 10w 40min. (Marker was 100bp
ladder 5ul, and 20ng of gblock (Vatpase, EPH1) was added in lane 17 and 18)
7. Remove the gel and soak it in 0.5xTBE 20ml dissolved  2ul of EtBr for 5min.
8. Discard the solution used for staining into the waste water container (EtBr), wash
the gel gently, and take picture.



from right to left, 1, 2, 3, …

Two bands can be seen from every colony. Only three colonies (2, 6, and 8) showed
the correct band of about 500 bp, indicating that the success rate was quite low. The
fact that the band does not appear in the gblock of VATPase and the band of EPH1
is smaller than 300 (originally 379 bp) suggests that the accuracy of the gblock is
low.
Culture the following colonies in 3 ml of LB amp
a(1,2) b(1,2) c(2,8) d(2,5) e(2nd 2,6,8)

9/3
Perform miniprep on colonies transferred to 3 ml of LB amp yesterday and collect the
plasmid. The recovered plasmid for RNAi is treated with restriction enzymes to
prepare for insertion of additional fragments.

The concentration when eluted into 50ul of DW was as follows.

sample nucletic
acid(ng/uL)

A260/A280 A260/A230

1 102.604 1.869 1.242

2 110.896 1.989 1.629

3 111.863 2.030 1.767

4 134.835 2.027 1.839

5 242.789 1.955 2.037



6 148.726 1.971 2.112

7 254.283 1.961 2.064

8 144.825 1.960 2.077

9 423.259 1.966 2.121

10 336.448 1.951 2.145

11 348.792 1.974 2.146

Since the orientation of the EPH1 insertion in puc118 was not known, all three plasmids were
used as is, and the length of the band after restriction enzyme treatment wii be use to confirm
that the insertion is in the correct orientation.
Sequencing was ordered for the following 5 plasmids, using T7 and T7 term as primers.

8/28 miniprep 7 (His-CecA), 10(His-Def1), 12(His-LL37)
9/3miniprep 1 (ELK-NOP1v), 3(His-NOP1v)

Prepare to insert the second insert into the RNAi plasmid by restriction enzyme treatment as
follows.
1. Cut (Age1 and Pst1) the plasmid with VATPase or TrxZ fragment in L4440 (5-8 plasmids
miniprepped today) to make a vector for inserting the second fragment.

plasmid(L4440-VATase or Trxz) 1000 ng

Age1 0.5ul

Pst1 0.5ul

NEBuffer 2.1 2ul

SAP 1ul

DW up to 20ul

2. puc118 cutted by sma1 and insert a fragment of either VATPase, TrxZ, or EPH1 (VATPase and
TrxZ were made by Goya, EPH1 is 9~11 which I miniprpe today) was cut (Xma1 Pst1)
These are used as 2nd insert.

plasmid(puc118-VATPase,Trxz,EPH1) 1000 ng

Xma1 0.5ul

Pst1 0.5ul

NEBuffer 2.1 2ul

DW up to 20ul

3. treat puc118 with sma1 and EPH1 inserted plasmid (not sure if the correct insert is



in the correct orientation) with apa1 and Hind3 to create a fragment for 1st insertion
into L4440

puC118-EPH1 1000ng

bufferH 2ul

apa1 0.5ul

Hind3 0.5ul

BSA(0.1%) 2ul

TritonX(0.1%) 2ul

DW up to 20ul

Next Monday, we will start ligation of VATPase and Trxz to insert the second fragment.
For EPH1, after confirming the insert orientation, we will perform ligation to insert the first
fragment.

9/6

We checked the results of the sequence.
We did not anticipate that the sequence of PT-linker was changed during the codon optimization
process, and the length of linker was changed. However, since it would take a lot of time to
create the correct primer and create it again, we will use it as is.
CecA failed due to a single base deletion, but the rest of the plasmid was completed.

pR010 pET11a_Def1-His
pR011 pET11a_LL37-His
pR013 pET11a_NOP1v-ELK16
pR014 pET11a-NOP1v-His

additional sequences were ordered to create CecA-His and NOP1 (no v)-His.

9/7

Restriction enzyme-treated plasmids were electrophoresed in low-melting-point agarose.
Electrophoresis was performed on a 50v, 40min 1% LMP gel.



1merker　
3,4 L4440(VATPase x1) Age1, Pst1
5 puc118(VATPase) Xma1 Pst1
7,8 L4440(Trxz x1) Age1 Pst1
9 puc118(Trxz) Xma1 Pst1
11,12,13 puc118(EPH1) Xma1 Pst1
15,16,17 puc118(EPH1) apa1 Hind3

In L4440 Age1 Pst1, which has a fragment of about 50 bp, it is difficult to see the
short fragment and to confirm that it has been cut. In addition, puc118(EPH1) uses
the apa1 site on the insert, so a band of about 470 bp appears only when the insert
is in the correct orientation. Therefore, only the right two gels are considered to have
the bands in the correct orientation. The gels in the following sections were cut out
and frozen.
3,4 L4440(VATPase x1) Age1, Pst1 3000bp(approximately)
5 puc118(VATPase) Xma1 Pst1 500bp
7,8 L4440(Trxz x1) Age1 Pst1 3000bp
9 puc118(Trxz) Xma1 Pst1　500bp
11,12 puc118(EPH1) Xma1 Pst1　 500bp
15,16 puc118(EPH1) apa1 Hind3 500bp

We measured the weight of the gel.
Gel purification and ligation will be done tomorrow.

9/8
I checked the results of the sequencing ordered on Monday, and the following two plasmids were
completed.
pR009 pET11a_CeA-His (There is one mutation and the nucleotide sequence is changed from
GTC to GTT, but the amino acid sequence remains unchanged.
pR012 pET11a_NOP1-His (The linker sequence was changed, but the sequence did not change,
so this is considered complete.
The following plasmid was transformed into BL21.



pR009 pET11a_CeA-His
pR010 pET11a_Def1-His
pR011 pET11a_LL37-His
pR012 pET11a_NOP1-His
pR014 pET11a_NOP1v-His
Pet 11 a (control)

Protocol
1. Mix 1ul of miniprepped plasmid (the concentration is the concentration at the time of
purification, as shown in the table above) with 8ul of BL21.
2. Place on ice for 20 minutes.
3. Heat block at 42°C for 45 seconds.
4. Place on ice for 1 minute.
5. Add 80ul of SOC (10 times of competent cell).
6. Place the plate at 37°C for 40 min.
　　Let the plate dry at 37℃.
7.  plating
8. place the plate at 37°C

We continued with the purification of DNA from the excised gels frozen yesterday

1. When the weight of the gel is xmg, add 4xul of TE Buffer.
2. Incubate at 65c for 20min to dissolve the gel completely.
3. Add about the same amount of TE-saturated phenol as the added TE. 3. Add TE-saturated
phenol in equal volume to the TE added. (Use a 2ml tube, or divide into two tubes if there is too
much.
When extracting from agarose gel, do not add chloroform!
4. Centrifuge at 130k rpm for 10min.
5. Transfer the top clear layer to another tube. (DNA is eluted in this tube.) (White is gel, yellow is
phenol (the color is that of the reducing agent.)) Do not use phenol that has turned red (oxidized)
because it cannot be eluted correctly.
6. Centrifuge the transferred tube (the transparent layer containing DNA) for 10 min at 130k rpm.
7. Transfer only the supernatant into another tube again so as not to catch the precipitate.

After this, concentrate the supernatant with 2,butanol and perform ethanol precipitation from
tomorrow for ligation.

9/9
The gel purification was continued.
After phenol treatment on the previous day, an equal volume of 2-BtOH was added to the
collected supernatant, lightly voltexed, and centrifuged in a flash to 130k rpm. The supernatant
was then lightly vortexed and centrifuged flush to 130k rpm. The water-absorbed BtOH was then
discarded. (BtOH is not flushed into the water supply.) This process was repeated to concentrate
the liquid until the volume was less than 100ul.
Then add 2ul of glycogen, 1/10 volume of 3M NaOAce and 2.5volume of 100% EtOH.

Subsequent ethanol precipitation and ligation will be done by Goya.

Culture BL21 transformed with 6 plasmids on the previous day in 1L of LB for peptide production.

1. Add 1 ml of ampicillin per 1 L of autoclaved LB.
Transfer 3ml of LB to a test tube as a control. (Use as a reference for OD measurement.)

2. Spread 3ml of LB on a plate, suspend colonies, and return to LB.
3. Mix LB well, and take 3ml of each into test tubes (for OD measurement).
4. Start incubation at 37℃.



5. Measure OD at 0min (OD will be measured assuming maximum doubling in 20min thereafter)
6. When the OD exceeds 0.35, add IPTG 200ul at a time. (I added it at the timing shown in the
table below.
7. Incubate at 30℃ for 6 hours after adding IPTG.
8. The following work was done for 4 (NOP1) and 6 (Pet11a) at 18:00, 2 (Def1) and 5 (NOP1v) at
19:00, and 1 (CecA) and 3 (LL37) at 20:00.
10.After centrifugation at 5,000 rpm for 10 min in a large centrifuge, the precipitates were
scooped out with a spoon and collected in 50 ml tubes, centrifuged for 1 min, and frozen at
-80°C.

OD table

1 CecA 2 Def1 3 LL37 4 NOP1 5 NOP1v 6 Pet 11a

11:10 0.03 0.05 0.03 0.07 0.08 0.06

11:50 0.05 0.12 0.12 0.17 0.12 0.12

12:10 0.11 0.26 0.20 0.32 0.19 0.24

12:30 0.16 0.34 0.28 0.33 0.39

12:40 0.17 0.34

13:10 0.45

9/12

We performed miniprep of the RNAi plasmids (PR018, PR019, PR017) cloned by Nishizawa,
Tajima,Goya.
See the note by Nishizawa and Tajima on 9/11.
candidate
EPH1 (insert x1) 2(a),5,6(b),7,8
Trxz (insert x2) 2,4,6(d),8(e) (a little shorter band 5(c),7)
v-ATPase (insert x2)1(f),4(h) (a little shorter band 2,3(g),5,6,7,8)

nucletic acid
(ng/uL)

A260/A280 A260/A230

a 319.075 1.963 2.011

b 254.587 1.963 2.007

c 261.995 1.962 1.965

d 276.279 1.959 2.101

e 150.511 1.962 1.957

f 206.113 1.960 2.102

g 196.651 1.967 2.094



h 268.630 1.968 2.149

We were able to recover a sufficient amount of plasmid. We will check if the correct insert was
inserted by cutting it.

Cut a, b (EPH1insertx1) miniprepped today and 5, 6 (V-ATPase x1) 7, 8 (Trxy-Z x1) miniprepped
on 9/3 with apa1 and Hind3, and confirm that one insert is included.
Also, process today's c~h with apa1 and check that it contains two correct inserts.

・a,b,5,6,7,8

template approximately 1000ng

enzyme (apa1, hind3) 0.5ul each

buffer L 2ul

DW up to 20ul

・c~h

template approximately 1000ng

enzyme (apa1) 0.5ul

buffer L 2ul

DW up to 20ul

These were treated at 37C for 1h.



From left to right: a, b, 5, 6, 7, 8, c, d, e, f, g, h
A band of about 450 bp for a and b, and a band of about 570 bp for 5 to 8 would indicate that the
correct insert has been inserted.　this results indicate all of the bands are inserted with the
correct length.
For c~h, if a band of about 1100 bp appears, two inserts are considered to be inserted correctly.
c shows a fragment of the correct length, but other than that, I cannot see a band of the correct
length.
Therefore, c~h is examined by cutting it with another enzyme (Xho1).

・c~h

template approximately 1000 ng

Xho1 0.5ul

buffer H 2ul

DW up to 20ul



If the correct insert was inserted, there should be two cuts and the band should be
visible in two bands. However, since only one band can be seen, it is thought that the
second insert was not inserted correctly.

b->pR017
5->pR015
7->pR016
The c that appeared to be the correct band when treated with apa1 was designated
019 (tentative).

HT115(DE3) was frozen at -80c and transferred to 3ml LB and culture was started.

9/13
Electropharased PCR products produced by Goya.
Electrophoresis of 2ul of PCR product, using 1% agarose TAE, 100v 20min



Anticipated length of band (bp)

sfgfp 789
DT-1 189
DT-2 189
DT-3 189
TetR1 660
TetR2 690
C1-1  750
C1-2 780
1A3 2155
3C5 2738
4K5 3419

HT115(DE3) is made into a competent cell by calcium chloride method and transformed with
plasmids (pR005, pR015, pR016, pR017, pR019) made the day before.

1)Calcium chloride method
1. Take 40ul of HT115 (DE3) that was added to 3ml of LB the day before, add it to
3ml of new LB, and adjust the OD to 0.10. (Add a little at a time while measuring the
OD. )Make two bottles of this.
When the OD reaches 0.4, transfer the LB to an eppendorf tube, centrifuge at 130k
rpm for 1min, discard the supernatant, and collect the E. coli as a precipitate.
3. Suspend the E. coli in 500ul of 50mM CaCl2, centrifuge again at 130k rpm for
1min, discard the supernatant, and collect the E. coli as a precipitate.
4. Suspend the bacteria in 200ul of 50mM CaCl2, centrifuge again at 130k rpm for
1min, discard the supernatant, and collect the bacteria as a precipitate.
5. Suspend the E .coli in 100ul of 50mM CaCl2 (after suspending the first one,
transfer the suspension to the second one, and suspend the second one).
use this as compitent cell.



2) Transformation
3. Mix 1ul of plasmid with 20ul of DH5α
4. Place on ice for 20 minutes.
5. Heat block at 42°C for 45 seconds.
6. Place on ice for 1 minute
7. Add 200ul of SOC.
8. Place the plate at 37℃ for one hour.
　　Allow the plate to dry at 37°C. 9.
9. Centrifuge the plate (LB amp) to remove the supernatant and plating 100ul.
10. Place at 37°C
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The following plasmids were cultured in LB1L.
1 pR015-1 2 pR015-2 3 pR017 4 pR005 (control)

1. Add 1 ml of ampicillin per 1 L of autoclaved LB.
Transfer 3ml of LB to a test tube as a control. (Use as a reference for OD

measurement.)
Spread 3ml of LB on a plate, suspend the colonies, and return to LB. (For pR015,
transfer to two LBs.) 3.
Mix LB well, and take 3ml of each into test tubes (for OD measurement).
4. Start incubation at 37℃.

After incubation, when the OD reaches 0.4, add 200ul of 1M IPTG and induce RNA
production with 0.2mM IPTG.

OD table
1 2 3 4

0min 0.02 0.02 0.04 0.03



1h 0.05 0.07 0.14 0.14

1h20min 0.08 0.08 0.18 0.17

1h40min 0.09 0.12 0.24 0.28

1h50min 0.12 0.19 0.33 0.32

2h 0.18 0.20 0.39 0.41

2h20min 0.24 0.26

2h35min 0.32 0.40

2h45min 0.40

After the addition of IPTG, the culture was continued at 37c for 4h, and then the
precipitates were collected.
The precipitates were collected by centrifugation at 5000 rpm for 10 min.
The collected precipitates were suspended in 5ml 70%Etoh in PBS.
4c 5 min incubate
Centrifuge at 10000 rpm for 10 min
Drain off supernatant
Suspend the precipitates in 3ml 150mM NaCl
4c 1h incubate
10min 10000 rpm centrifuge
Collect supernatant (also freeze precipitate at -20c)
Add 8ml of 100% EtOH to supernatant
-20c overnight
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RNA that had been ethanol precipitated yesterday was collected.
1. centrifuge at 4C 10000rpm for 30min.
2. Discard the supernatant.
3. Wash the precipitates with 1ml of 85% EtOh.
4. Centrifuge at 4c 10000rpm for 3min.
5. Discard the supernatant
6.4c 10000rpm 1min centrifugation
7. Discard the supernatant.
8. Elute the precipitates into 100ul of DW.
The amount of RNA contained in 100ul was measured.

sample nucleotic
acid(ng/uL)

A260/A280 A260/A230 A260 A280

VATPase1 21103.034 1.476 0.602 527.576 357.492

VATPase2 20087.731 1.425 0.579 502.193 352.416

EPH1 13642.706 1.901 1.056 341.068 179.386



L4440 16503.055 1.381 0.484 412.576 298.684

The waveform is different from usual, but there is a peak at 260, so it is thought that RNA was
recovered.
Of the 100ul of eluted sample, 5ul (actually 5ug (based on Nano drop) should have been run) was
electrophoresed in 1% agarose. After that, the samples were stained in 10ml of DW dissolved in 1ul of
EtBr for 20min. (There is a possibility that the EtBr originally added to the gel is not enough to stain all
the RNA (the small tRNAs flowing at the beginning may take all the RNA).

Before dipping in EtBr

after dipping in EtBr



We do not know what the major band is (tRNA, dsRNA of interest, or something else that binds to
EtBr), so we perform a phenol-chloroform extraction.
1. Add 100ul of phenol for RNA extraction (pH is acidic) (equal volume to elution volume)
2. Vortex
3. Centrifuge at 140 rpm for 10 min.
4. Take the upper layer (containing the target RNA (yellow in this case))
5. Add 100ul of chloroform to the supernatant
6.voltex
7. 140rpm 10min centrifugation
8. Remove supernatant
9. Add the following to the supernatant
3M sodium accetate 10ul
glycogen 2ul
100% EtOh 250ul
10. voltex and precipitate at -30c over night.
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Add DTT to purificated peptide by Goya.(forgot to writing I added this sentence 10/3)

The RNA precipitated on the previous day was collected.
1. centrifuge at 4c 13000rpm 30min
2. Discard the supernatant.
3. Wash the precipitates with 0.5ml of 85% EtOh.
4. Centrifuge at 13,000 rpm for 3 min.
5. Discard the supernatant
6.4c 13000rpm 1min centrifugation
7. Discard the supernatant.
8. Elute the precipitates into 100ul of DW.
The amount of RNA contained in 100ul was measured

核酸
(ng/uL)

A260/A280 A260/A230

VATPase1 6222.873 2.117 1.938

VATPase2 4360.982 2.146 1.939

EPH1 3507.745 2.134 1.895

L4440 5268.040 2.131 1.917

Electrophoresis in PAGE.
1. Assemble the gel plate
2. Mix the following in a beaker

1ml x5TBE
2ml 40% acrylamide
7ml DW

3. Add 80ul of APS
4. Add 8ul of TEMED
5. Pour onto gel plate
6. Electrophoresis buffer was x0.5 TBE, 100v 40mA 10w 40min (5ul of 100bp ladder was used as
marker.
7. Remove the gel and soak it in 20ml of 0.5xTBE dissolved in 2ul of EtBr and stain for 5min.
8. Discard the solution used for staining into the waste water container (EtBr), wash the gel gently,
and take photo.



100bp ladder, VATPase1, VATPase2, EPH1, L4440 (1ul each)
100bp ladder,  VATPase1, VATPase2, EPH1, L4440(1ug each)

A band that appeared to be the target product could be identified around 700 bp.
The amount of RNA recovered was estimated based on the fluorescence intensity of
this photographic result. The amount of RNA recovered was estimated based on the
fluorescence intensity of this photographic result (based on the band at 500 bp of the
central marker being 30 ng).



We were able to recover a certain amount of RNA. It is necessary to compare with
the original paper in the future.
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The peptides were electrophoresed by Tricine SDS PAGE.
The protocol was the same as the previous one. This time, we prepared the width of the concentrated
gel and the spacer gel based on the assumption of the space for the comb in advance.
　
Finished by dipping in a fixative solution.
Staining will be done tomorrow.
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Staining and decolorization were performed using the same protocol as before.



from left, CecA, Def1, LL37, NOP1, NOP1v, puc118
from left, 1~6 DTT(-) 7~12 DTT(+)

We continued the recovery of RNA from E. coli carrying pR015 cultured in 6L by
Nishizawa. Since Nishizawa had already collected RNA as supernatant by adding 20
ml of 150 mM NaCl, I started with phenol chloroform treatment.

1. Add 20 ml of phenol for RNA extraction (pH on the acidic side) (equal to the
elution volume).
2. Vortex
3. Centrifuge at 140 rpm for 10 min.
4. Remove the upper layer (containing the target RNA (yellow in this case))
5. Add 20ml of chloroform to the supernatant.
6.voltex
7.140rpm 10min centrifugation
8. Take supernatant (divide into two bottles of 10ml each)
9. Add the following to the supernatant
3M sodium accetate 1ml
25ml of 100% EtOh
10. voltex and precipitate at -30c over night.
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RNA was collected after ethanol precipitation.

1. Centrifuge at 4C 10000rpm for 30min.
2. Discard the supernatant.
3. Wash the precipitates with 2ml of 85% EtOh.
4.4c 10000rpm 3min centrifugation
5. Discard the supernatant
6. Centrifuge at 4c 10000rpm 1min
7. Discard the supernatant.
8. Elute the precipitates into 2ml of DW (1ml each).
9. Measure the concentration by nanodrop.
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Electrophoresis of the produced RNA was performed to determine the approximate concentration.

The concentration was estimated by image J based on the results of the electrophoresis.

Band
Band Strength
(relative
value)

Original
Concentration
(ng/ul)

Dissolv
ed
Volume
(ul)

Total Yield
(ng)

per 1 liter
culture (ug)

How many
ml the yield
obtained in
10ul in vitro
will cover

V (2nd) 91 230 2000 460000 78 7.5

V1 37 82 100 8200 82 72

V2 98 140 100 14000 14 40

V (in vitro) 100 66 10 660

T (in vitro) 117 47 10 470

E (in vitro) 105 62 10 620

10/4
Buffer was replaced with 95% acetonitrile for mass spectrometry.
This was done for CecA, Def1, LL37, NOP1, NOP1v ( add DTT)and Def1 without DTT.

1.Prepare a Monospin C18 column.
2. Pour 100ul of 90% acetonitrile (0.1% TFA) into the column and centrifuge at 4000g for 1min.
3. Pour 100ul of 50% acetonitrile (0.1% TFA) into the column and centrifuge at 4000g for 1min.
4. Pour 100ul of 2% acetonitrile (0.1% TFA) into the column and centrifuge at 4000g for 1min.
5. Transfer the liquid collected in the tube to the waste container.
6. Add 100ul of sample to the column, leave for 5min, and centrifuge at 4000g for 1min.
7. Flow through the tube into the column again, and centrifuge at 4000g for 1min.
8. 300ul of 2% acetonitrile (0.1% TFA) is poured into the column and centrifuged at 4000g for 1min.
9. Transfer the column to a collection tube.
10. Pour 50ul of 95% acetonitrile (0.1% TFA) into the column and centrifuge at 5000g for 2min.



11. Repeat 4 times


