
(1) Inoculation culture
1. Purpose of the experiment: to prepare for the extraction of plasmid DNA
2. Experimental equipment
2.1. Reagent: DH5α +dusk-eGFP-pUC57 single colony, DH5α +pET28b, Amp, Kana, LB liquid
medium.
2.2. Instrument: liquid transfer guns and gun heads, test tubes (each containing 5ml LB liquid
medium), EP tube, 37 ℃ oscillating incubator, etc.
3. Experimental steps

5μl Amp was added to the test tubes with the liquid transfer gun and rocked evenly, and
then the DH5α+pUC57-dusk-eGFP single colony was added to the test tubes, and then the 5μl
Kana was added to the other test tubes and rocked evenly. Then the DH5α+pET28b single colony
was added to the two test tubes, then rocked and labeled, and then cultured overnight in 37 ℃

shaker incubator.

(2) Extraction of plasmid DNA
1. Purpose of the experiment: prepare for PCR
2. Experimental equipment
2.1. Reagent: DH5α+pUC57-dusk-eGFP and DH5α+pET28b solution cultured overnight, ddH2O.
2.2. Instrument: liquid transfer guns and gun heads, EP tube, plasmid DNA extraction kit,
centrifuge, etc.
3. Experimental steps

5ml overnight cultured liquid was taken and centrifuged at 8000 g for 2 minutes to collect
the bacteria and discard the culture medium. Adding 250μl Buffer P1 to the precipitate,
suspending the bacteria thoroughly. Add 250μl Buffer P2, immediately gently reverse EP tube
5-10 times, leave at room temperature for 2-4 minutes. After adding 350μl Buffer P3, the EP tube
was reversed for 5-10 times and centrifuged at 12000  g for 5-10 minutes. Transferred the
supernatant fluid to the adsorbent column and centrifuged at 8000  g for 30 seconds, and the
liquid in the collecting tube was emptied. Add 500μl Buffer DW1, centrifuged at 9000 g for 30
seconds and the liquid in the collecting tube was emptied. Add 500μl Wash Solution, centrifuged
at 9000  g for 30 seconds and the liquid in the collecting tube was emptied. Add 500μl Wash
Solution, centrifuged at 9000 g for 30 seconds and the liquid in the collecting tube was emptied.
The empty adsorption column was centrifuged for 1 minute at 9000 g. The adsorption column
was placed in a clean 1.5ml EP tube and 30μl ddH2O was added in the center of the adsorption
membrane. Centrifuged at 9000  g for 1 minute. Then the liquid in EP tube was sucked out by
liquid transfer gun, and added to the center of adsorption membrane and added 30μl ddH2O.
After leaving at room temperature for 1 minute, centrifuged at 9000  g for 1 minute, and the
plasmid DNA solution in the tube was preserved.
PS: 1. ddH2O preheated in the oven at 55 ℃.

(3) Measurement of the plasmid DNA sample solution concentration
1. Purpose of the experiment: to provide the basis for determining the formula of PCR system.
2. Experimental equipment
2.1. Reagent: ddH2O, plasmid DNA sample solution.
2.2. Instrument: liquid transfer guns and gun heads, DNA concentration analyzer, etc.



3. Experimental steps
1μl ddH2O was added to the measuring platform with a liquid transfer gun, and the DNA

concentration was measured (when the concentration was > 0.1 ng/μl, the measurement
platform was not cleaned and ddH2O was re-measured until the concentration was lower than
0.1 ng/μl). The DNA concentration of 1μl solution was measured and the concentration was
recorded.
4. Experimental result

pUC57 pET28b
DNA concentration（ng/μl） 524.0124 47.8926

(4) Dilution of plasmid DNA sample solution (1 / 10)
1. Purpose of the experiment: to facilitate the use and provide basis for determining the
formulation of PCR system.
2. Experimental equipment
2.1. Reagent: ddH2O, plasmid DNA sample solution
2.2. Instrument: liquid transfer guns and gun heads, EP tubes, etc.
3. Experimental steps

45μl ddH2O was added to an EP tube with a liquid transfer gun, and then 5μl pUC57 plasmid
sample solution was added to the EP tube.
4. Experimental result

pUC57-dusk-eGFP
DNA concentration（ng/μl） 52.8601

(5) The insertion fragment and the linearized carrier were prepared by PCR
1. Purpose of the experiment: to prepare for one step cloning
2. Experimental equipment
2.1. Reagent: 2  Phanta Max Master Mix, 10mM pUC57-F, 10mM pUC57-R, 10mM pET28b-F,
10mM pET28b-R, 52.8601ng /μl pUC57-dusk-eGFP plasmid DNA, 47.8926ng /μl pET28b plasmid
DNA, ddH2O.
2.2. Instrument: liquid transfer guns and gun heads, PCR tubes, ice box, gradient PCR instrument,
etc.
3. Experimental steps

Each solution was added to the PCR tubes with the liquid transfer gun according to the
following requirements. After rocking, the solution was put into the gradient PCR instrument to
carry out the PCR.
PCR/μl linearized carrier insertion fragment
2×Phanta Max Master Mix 25 25

10mM pUC57-F 2 0

10mM pUC57-R 2 0

10mM pET28b-F 0 2

10mM pET28b-R 0 2

52.8601ng/μl pUC57-dusk-eGFP plasmid DNA 0.5 0

47.8926ng/μl pET28b plasmid DNA 0 0.5

ddH2O 20.5 20.5



PCR condition setting dusk-eGFP-pUC57 pET28b
Step one 95℃ 180s 95℃ 180s

25
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e

Step two 95℃ 15s 95℃ 15s

Step three 59℃ 15s 59℃ 15s

Step four 72℃ 360s 72℃ 180s

Step five 72℃ 300s 72℃ 300s

(6) Detection of PCR by the electrophoresis gel
1. Purpose of the experiment: to test the PCR for success
2. Experimental equipment
2.1. Reagent: the DNA sample solution after PCR, 1 TAE, agarose, 4S Red Plus Nucleic Acid, DNA
buffer, 10000bp DNA Marker.
2.2. Instrument: liquid transfer guns and gun heads, conical bottle, cylinder, electronic balance,
microwave oven, gel plate, electrophoresis apparatus, ultraviolet analyzer, etc.
3. Experimental steps

20ml 1  TAE was poured into the conical bottle, 0.2g agarose was added to the conical
bottle, then heated in the microwave oven to dissolve. When the temperature was reduced to
could be touched by hand, 1μl 4S Red Plus Nucleic Acid was added and shake well. Then pour it
into the gel plate to be cooled and solidified, then put it into the electrophoresis apparatus,
mixed 1μl DNA Buffer and 3μl the liquid to be tested, and then added it to the corresponding
hole in the gel plate. After all the samples had been added, added 4μl 10000bp DNA Marker in
the hole without the sample. Then turned on the power, and when the samples ran to the back
half of the block and was close to the end, turned off the power, put the block into the ultraviolet
analyzer, and observe the gel electrophoresis results.
4. Experimental result



linearized carrier(A) insertion fragment(B) DNA Marker(M)

length 5599bp 1661bp 10000bp

(7) De-template by DpnⅠ
1. Purpose of the experiment: to purify the inserted fragment (T7 priming subsystem) and
linearized carrier (dusk-eGFP-pUC57).
2. Experimental equipment
2.1. Reagent: 47.8926ng /μl pET28b (DNA template), T7 priming subsystem (experimental group),
52.8601ng/μl pUC57-dusk-eGFP (DNA template), dusk-eGFP-pUC57 (experimental group), 10 
Q. Cut buffer, Q. Cut DpnⅠ, ddH2O.
2.2. Instrument: liquid transfer guns and gun heads, metal incubator, EP tubes, ice box, etc.
3. Experimental steps

In the ice box, the solution was added to EP tubes according to the following requirements,
and shook well, then put into the metal incubator for 2h. The temperature was set at 37 ℃.
De-template(μl) linearized carrier insertion fragment

C D A B
T7 priming subsystem(experimental group) 0 0 44 0
47.8926ng/μl pET28b(DNA template) 0 0 0 10
dusk-eGFP-pUC57(experimental group) 44 0 0 0
52.8601ng/μl pUC57-dusk-eGFP(DNA template) 0 10 0 0
10Q.Cut Buffer 5 5 5 5
Q.Cut DpnⅠ 1 1 1 1
ddH2O 0 34 0 34
total volume 50 50 50 50

(8) Detection of de-template by the electrophoresis gel
1. Purpose of the experiment: to verify that the template is clean
2. Experimental equipment
2.1. Reagent: the sample solution treated with DpnⅠ, 1 TAE, agarose, 4S Red Plus Nucleic Acid,
DNA buffer, 10000bp DNA Marker.
2.2. Instrument: liquid transfer guns and gun heads, conical bottle, cylinder, electronic balance,
microwave oven, gel plate, electrophoresis apparatus, ultraviolet analyzer, etc.
3. Experimental steps

20ml 1  TAE was poured into the conical bottle, 0.2g agarose was added to the conical
bottle, then heated in the microwave oven to dissolve. When the temperature was reduced to
could be touched by hand, 1μl 4S Red Plus Nucleic Acid was added and shake well. Then pour it
into the gel plate to be cooled and solidified, then put it into the electrophoresis apparatus,
mixed 1μl DNA Buffer and 3μl the liquid to be tested, and then added it to the corresponding
hole in the gel plate. After all the samples had been added, added 4μl 10000bp DNA Marker in
the hole without the sample. Then turned on the power, and when the samples ran to the back
half of the block and was close to the end, turned off the power, put the block into the ultraviolet
analyzer, and observe the gel electrophoresis results.
4. Experimental result



DNA Marker(M) insertion fragment linearized carrier
A B C D

length 10000bp 1661bp 5368bp 5599bp 5602bp

(9) Purification
1. Purpose of the experiment: purify T7 promoter subsystem and dusk-eGFP-pUC57 linearized
carrier.
2. Experimental equipment
2.1. Reagent: the sample solution treated with DpnⅠ, ddH2O(preheated by oven at 55℃).
2.2. Instrument: liquid transfer guns and gun heads, EP tubes, centrifuge, purification kit, etc.
3. Experimental steps

The T7 promoter subsystem after de-template DNA and the dusk-eGFP-pUC57 sample
solution were added with 3 times volume of Buffer DC, and then mixed evenly. The Spin Column
in the kit was placed on Collection Tube. The mixture of Buffer DC was transferred to Spin Column
and centrifuged at room temperature 12000rpm for 1 minute. Then the filtrate was added to
Spin Column, and the filtrate was centrifuged at room temperature 12000rpm for 1 minute. Then
the filtrate was discarded. 700μl Buffer WB was added to Spin Column, and put for 5 minutes at
room temperature, then centrifuged at room temperature 12000rpm for 30 seconds. The 700μl
Buffer WB was added to the Spin Column, and put for 5 minutes at room temperature, and then
centrifuged for 30 seconds at room temperature 12000rpm and discarded the filtrate. Spin
Column was placed on Collection Tube and centrifuged at room temperature 12000rpm for 1
minute. Place the Spin Column on the new EP tube and open the lid. Put at room temperature for
2 minutes to volatilize the residual alcohol. 30μl ddH2O was added in the center of the Spin
Column membrane, and centrifuged for 1 minute at room temperature 12000rpm to dissolve the
DNA. Then the filtrate was added to the center of the Spin Column membrane and 30μl ddH2O
was added. DNA was dissolved in the filtrate by centrifuging for 1 minute at room temperature



12000rpm.


