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  This week's laboratory objectives:
Optimize digestion, dephosphorilation, purification and ligation protocols●
Ligate puc19 with the colicin fragment once again●
Do a second transformation attempt using 150uL of the NEB competent cells●
Practice pipetting every day using pseudo-gels●

Name Time In Time Out Time In Time Out Lab

Jennifer Mendoza 8:00am 11:00am 12:00pm 6:00pm B-256

Luis Garcia 8:30am 11:00am 12:00pm 6:00pm B-256
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Attendance Sheet for Tuesday June 29, 2021

Place of work: University of Puerto Rico - Mayaguez Campus - Biology Building - B-256

Objectives:

Do a quick digestion reaction using SmaI (2 hours) on samples I, J and K●
Dephosphate and purify the three samples●
Run a gel to check amount of DNA purified●
Stores samples for further use in a DNA ligation●

Protocols:
Mix in a PCR tube:1.

Sample DNA 15uL

SmaI 0.25uL

Cutsmart Buffer 2uL

ddH2O 2.75uL

Total Volume 20uL
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Digestion reaction

2. Leave incubating at 25°C for two hours.

b. Dephosphorilation of 5'-ends of DNA using CIP (SOURCE: NEB, modified according to B-266 protocols)
*Remember to mix in ice*

Obtain Sample from the 25°C incubator.1.

Obtain CIP enzyme (-20°C Freezer). Keep inside an ice box, must be kept cold at all times. 2.

Add 2 uL of CIP to the PCR Sample Tube.3.

Add 3uL of SmaI buffer (rCutSmart) and 5uL purified water to reach a total volume of 30uL. 4.

Move tube to 37°C incubator. Put tube in sand box inside the incubator. 5.

Leave incubating for 30 min. 6.

Once the incubation is done purify the plasmid to remove CIP, SmaI from the microtube pUC19 alone (See Dephosphatated DNA Purification). 7.

(Optional) If you're going to purify the plasmid on the same day, you can place it on the -4°C fridge until you get all the materials. If not place on the -20°C freezer.8.

Materials:
Ice Box●
CIP enzyme●
PCR tube●
SmaI Buffer (Cutsmart)●
H2Odd●
SmaI●
0.2-2uL pipette●
2-20uL pipette●
37°C incubator●

 c. Dephosphatated DNA Purification (SOURCE: B-266 Protocols) (CIP removal)
Since these plasmids will (hopefully) keep being used in our future ligation experiments, name the tubes as follows

Sample I - Pla1●
Sample J - Pla2●
Sample K - Pla3●

Add 70uL to reach 100uL of water or buffer1.

Remember that the amount of uL depends on the total reaction of the dephosphorilation. The amount you add if to reach 100 uL.○
It is recommended to use the same solvent that the DNA was resuspended ○

Add 100uL of cloroform. 2.

Mix by inversion several times (4-6). 3.

Centrifuge at max velocity (13,000rpm) for five minutes. 4.

Remove the aqueous phase and transfer to another microtube. Do NOT grab the organic phase, or you will ruin your sample. 5.

Add 1/10 volumes of a 3M sodium acetate solution. (10uL) 6.

Add 2 volumes of cold absolute alcohol (ethanol  100%). (200ul)7.

Incubate for fifteen minutes in ice. 8.

Centrifuge at max velocity (13,000rpm) for 5-10 minutes. 9.

Discard supernatant with a pipette. Make sure to remove ALL of it. 10.

Add 500uL of alcohol 70%-80%. Do NOT mix, simply add it. 11.

Centrifuge at 13,000 rpm for five minutes.12.

Remove all of the supernatant with a pipette. 13.

Centrifuge once again at 13,000rpm for five minutes. 14.

Remove supernatant if there's still some left on the microtube. If not, proceed to the next step. 15.

Leave the microtube to dry while inverted on top of towel paper for no more than 10 minutes. (RECOMMENDED: Do this inside a microbial hood or near a Bunsen burner to avoid contamination.) 16.

Resuspend the pellet found at the bottom of the tube (pUC19 DNA) in 20uL of TE buffer. 17.

Run an Agarose 1% gel with 5ul of the sample and analyze results.18.

Store the rest of the sample on -20°C freezer.19.

Materials:
Ice Box●
Centrifuge●
H2Odd●
Cloroform●
3M Sodium Acetate●
Cold Absolute Ethanol●
Alcohol 70%●
TE Buffer●
Additional clean microtube(s)●
Towel paper●
2-20uL pipette●
20-100uL pipette●
100-1000uL pipette●

Results and descriptions:
Dephosphorilation of 5'-ends of DNA using CIP was successfully completed.●
Dephosphatated DNA Purification was completed with a modification●
In the first step of adding 70 uL of buffer the micropipette was set to 700uL and this caused a change in volume added to the reaction.●
It was added 73 uL of 3M Sodium Acetate●
It was added 1460uL of Etanol 100% cold. Here sample I and K were transfered to a microcentrifuge tube of 2.00uL because the volume did not fit because of the error. ●
the reaction continued as stipilated in the original protocol.●

Sample I Pellet was not able to be seen○
Sample J Peller was able to be seen○
Sample K Pellet was able to be seen○

Name Time In Time Out Time In Time Out Lab

Iris Sanchez 9:00am 4:15pm - - B-256

Luis Garcia 8:30am 4:15pm - - B-256
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Attendance Sheet for Wednesday June 30, 2021

Place of work: University of Puerto Rico - Mayaguez Campus - Biology Building - B-256

Objectives:

Run a gel to check amount of DNA purified●
Run ligation reaction●
Store ligation reaction in 4°C to deactivate ligase●

Protocols:

Gel Electrophoresis:
We usually use up around 30mL for one single 1% Agarose gel, which is why we propose the following measures: mixing 30mL of TAE 1X with 0.300g of Agarose powder to ensure that we use up all of the agarose that is prepared and we 

avoid having small amounts (5-10mL) of leftover agarose in our flasks.  This is up to the user's discretion, but these measurements are based off on the amount of agarose used in the previous gels that turned out well. If you desire to make a 

thicker gel, prepare around 35mL of TAE 1X with 0.350g agarose powder. We do not recommend preparing agarose in batch amounts to be stored during long periods of time.

A. Gel electrophoresis (SOURCE: Plasmid Electrophoresis / Normal Electrophoresis)
Add 30 ml 1X TAE buffer to a conical flask.  1.

Then, add 0.3 g agarose (1%) to the conical flask.2.

Microwave for 1-3 min until the agarose is completely dissolved (but do not overboil the solution, as some of the buffer will evaporate and thus alter the final percentage of agarose in the gel. Many people prefer to microwave in pulses, 

swirling the flask occasionally as the solution heats up.).

3.

Let agarose solution cool down to about 50 °C (about when you can comfortably keep your hand on the flask), about 5 mins.4.

Pour the agarose into a gel tray with the well comb in place. 5.

Place newly poured gel at room temperature for 20-30 mins, until it has completely solidified. 6.

Once solidified, place the agarose gel into the gel box (electrophoresis unit). 7.

Orient the gel with wells (comb removed) facing the BLACK negative electrode. Check if the gel is covered by TAE buffer in the tank. 8.

Fill gel box with 1x TAE  until the gel is covered.  9.

B. Running agarose gel: 
Add 1/5 of 6X loading dye to the DNA to a total volume of <25 µl (depended on the well) before adding to the wells. Mix loading dye to DNA to make the solution colored. 1.

Example, if total sample is 5uL add 1uL of loading dye.a.

Load the sample to the wells.2.

Well 1 Well 2 Well 3 Well 4

DNA 1.5uL Ladder (1Kb) 5uL 5uL 5uL

Loading Dye 1uL 1uL 1uL
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Gel contents

Run the gel at 90 V until the dye line is approximately 75-80% of the way down the gel. A typical run time is about 45 minutes, depending on the gel concentration and voltage. (The time is variable based on the gel concentration and 

the size of interested DNA. Be aware the samples run into the gel by checking if the blue band stays on the gel.) 

1.

Remember that the voltage depends of the sample.○
After electrophoresis for 30-90 min, turn OFF power, disconnect the electrodes from the power source, and then carefully remove the gel from the gel box.2.

Stain gel for 10 minutes.3.

Desstain for 15 mins.4.

Ask a TA to help you use the GELDOC machine to obtain a black and white render of the electrophoresis gel. This is highly recommended. Make sure to save the Gel's image on the PC next to the GELDOC.5.

When using UV light, protect your skin by wearing safety goggles or a face shield, gloves and a lab coat.6.

Calculations:
Expected total DNA for each sample: 

Normally per 1mL of culture that we used in a miniprep, we got an average of 650ng of plasmid DNA. Those 650ng were suspended in 25uL buffer, giving a final value of 26ng/uL. From this we can start generalizing and guessing how 

much DNA we will have in our Miniprep samples that were prepared with 5mL of bacterial culture. 

●

650ng/mL x 5mL = 3,250ng of DNA ○
Once we suspend those 3,250ng in 30uL EB, we'll have a concentration of 108ng/uL.○

We'll be using 15uL DNA in per digestion rxn. so we'll be digesting 1620ng of DNA. For this we would be needing 1.6 units of enzyme.  ●
Those 1620 will be suspended in 20uL of total rxn. We'll have an estimated concentration of 81ng/uL.○

We dilute once again by dephosphating to a final volume of 30uL. Estimated concentration reaches 54ng/uL.●
Lastly, we lose some DNA during the purification. If no DNA was lost we would still have the 1620ng suspended in 20uL at a final concentration of 81ng/uL. Assuming we lose half of our DNA during purification we would still have a 

concentration of ~40ng/uL in 20uL.

●

C. Blunt-Ends Ligation Protocol using Hi-T4 DNA Ligase (SOURCE: NEB)
Comments: 

For practical purposes, use only one sample, e.g sample I, so that we can utilize the others for more ligation practices and have more opportunities to perform it●

Obtain purified vector/plasmid and suspended insert fragments.1.

Grab a separate microcentrifuge tube and name it D3F3.2.

Set up the following reaction in a microcentrifuge tube on ice. *IMPORTANT* The T4 DNA Ligase Reaction Buffer should be thawed and resuspended at room temperature. Buffer contains ATP, don't add to solution until it is fully 
dissolved and no particles can be seen.

3.

StickTogether DNA Ligase Buffer (2X) 5uL 5 uL 5 uL

Vector DNA 1uL (20ng)
*may vary 
according to 1:3 
vector:insert ratio

yes yes

Insert DNA 3uL* (60ng)
*may vary 
according to 1:3 
vector:insert ratio

no no

Nuclease-free water 0.5uL yes yes

Hi-T4 DNA Ligase (add last) 0.5uL no yes

Total Volume
10uL (for 
experimental)

10 uL (for C1) 10 uL (for C2)

A B C D E

1

2

3

4

5

6

Microcentrifuge Tube Contents

50ng/ul

*Important note regarding the Ligase, it contains 400 units/uL. Might want to consider diluting 1uL in 4uL of water to make it 100u/uL.

3. Gently mix the reaction by pipetting up and down and microfuge briefly.

4. For blunt ends (1X StickTogether™ DNA Ligase Buffer) incubate at 16°C overnight. Do not heat kill the reaction because heat treating the PEG in the StickTogether™ DNA Ligase Buffer will inhibit transformation.

5. Once the ligation is done, the sample tube will be stored at -20°C.

Materials:
Microcentrifuge●
Ice Box●
Maria Bath at 16°C●
D3Frag3RDX IDT 298bp●
Purified vector (pUC19)●
Hi-T4 DNA Ligase (add last)●
StickTogether DNA Ligase Buffer (2X)●
Nuclease-free water●
One microcentrifuge tube●
2-20uL pipette●
0.2-2uL pipette●
Pipette tips●

Tips from the CRV Workshop (Friday June 11th):
For every 1uL of vector add 3uL of insert (or rather, in terms of nanograms)●
Run ligation reaction at the heat indicated by the Ligase's instructions ●
Use Maria Bath for heat conditions, leave incubating overnight ●
If you have to incubate in a rush, leave it running for 4 hours minimum●
Buffer contains ATP, don't add to solution until it is fully dissolved and no particles can be seen●

Calculations:
Ligation:

Vector: 82.86ng/uL (to facilitate calculations, we approximated the value to 80)

Insert: 50ng/uL

To create a 1:3 proportion, we utilized half a volume of the vector to save more volume of the insert

Thus, 40ng/uL of vector to 120 ng/uL of insert

To create a concentration of 120ng/ul we utilized C1V1=C2V2

C1V1=C2V2

V=120(1)/50

V=2.4uL 

Results and descriptions:

Gel Electrophoresis





Well 1: 1KB Ladder●
Well 2: Sample I●
Well 3: Sample J●
Well 4: Sample K●
There was a mistake while staining the gel in EtBr and it accidentaly flipped so while flipping it back to the correct position it craked, so that is the reason of the weird cracks on the gel.●
Sample I was apparently partially digested, Sample J presented a light band but has less DNA concentration than Sample K. Sample K has a bright band.●



414.31/5uL= 82.86ng/uL in Sample K●
300.59/5uL= 60.11 in Sample I ●
Sample J was not detected by volume report.●
There was a slight change in the ligation protocol, we used Deionized Sterile water instead of Nuclease Free Water because it was not available in B266. ●
Sample K was used for the Ligation Protocol as the vector, Fragment 3 of device 3 was the insert.●

D. Ligation Reaction:

C1 C2 Experimental

Buffer 1uL 1uL 1uL

Enzyme 0uL 1uL 1uL

Insert 0uL 0uL 2.4uL

H2O 8.5ul 7.5uL 5.1uL

Vector 0.5uL 0.5uL 0.5uL

Total 10uL 10uL 10uL
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Ligation Reaction

Notes from this protocol:

Vector: 82.86ng/uL●
Insert: 50ng/uL●
In the 0.5uL of Vector there were 41.4ng of vector.●
120ng of insert in the 2.4uL.●
The enzyme was used was pure, no dilution was made.●

Name Time In Time Out Time In Time Out Lab

Iris Sanchez 8:45am 3:15pm B-256

Lionel Rivera 10:05am 3:15pm B-256

Jennifer Mendoza 12:20pm 12:25pm B-256
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Attendance Sheet for Thursday July 1, 2021

Place of work: University of Puerto Rico - Mayaguez Campus - Biology Building - B-256

Objectives:

Obtain competent cells from Victor.●
Do transformation in the afternoon using 150uL of 10-beta competent cells●

Experiments: Transformation of bacterial cells
Protocols: transformation protocol

Store ligation reaction in 4°C to deactivate ligase (DO THIS IF YOU ARE GOING TO PERFORM TRANSFORMATION).

A. Bacterial Transformation Protocol (SOURCE: Victor Lopez (TA))
It's important to have ice with you at all times. Make sure to break the ice with a small hammer so that you have smaller chunks instead of the normal sized ice that can be found at the biology dept. warehouse.1.

Grab two electroporation cuvettes. Wash them with 70% ethanol. Rinse the cuvette with H2Odd three times. Finally, wipe and dry the exterior using kimwipes.2.

CAREFULLY place the two cuvettes on ice and leave them there. 3.

Grab your competent cells by the top part of the microtube and place them on the ice box, and leave them to thaw inside the icebox. (Explanation: the competent cells are stored at -80°C, you will be placing them in the ice box that is 

cold but not as cold at the -80°C fridge so the cells will thaw and stop being frozen in glycerol inside the microtube)

4.

Grab three clean microtubes and label them as "C1", "C2" and "EXP".5.

Add 50uL competent cells to each of the three tubes. (IMPORTANT, we were given 100uL total of competent cells so in this case we'd be adding 33uL per tube)6.

Grab the PCR ligation tubes that were either left running overnight at -16°C in the maria bath or were stored at -20°C until they could be used.7.

Add 1-2uL of the ligation rxn to each correspondent tube. The Control 1 ligation would be added to the big C1 microtube. The Control 2 ligation contents would be aded to the big C2 microtube. The last PCR tube with the full ligation 

and fragment would be added to the EXP tube. Remember you'll be adding around 1-2uL of each reaction tube. Once you're done, proceed to store the PCR tubes in the -20°C fridge to be used again in the near future.

8.

Flick the bottom of the C1, C2 and EXP microtubes so the contents mix themselves. Alternatively, you could mix the contents with a pipette tip.9.

Transfer the full contents of the C1 tube to one of the cuvettes (51uL if you only added 1uL rxn, 52uL if you added 2uL rxn). (In our case it'd either be 34uL or 35uL).  Make sure that the pipette tip is the closest to the bottom part of the 

cuvette so that no bubbles are formed. 

10.

Softly knock on the working bench's surface with your cuvette so the DNA settles down at the bottom.11.

Use a Kimwipe to wipe the outside of the cuvette. This is very important since we don't want the cuvette to be wet during the electroporation process. If any water is present, we will end up frying our cells.12.

Set up the cuvette on the electroporator and run the voltage at 1.8-2.5kV. (Lower voltages are better.)13.

Once you electroporate, remove the contents of the cuvette with a pipette and place them back n the C1 tube. 14.

Proceed to add 950uL SOC to bring the total volume to 1000uL (50uL cells + 950uL SOC = 1000uL). (In our case we would add around 967uL since we added 33uL cells)15.

Resuspend the cells CAREFULLY using a pipette tip.16.

Once you add the SOC and resuspend the cells, set them to incubate at 37°C for 1hr with a shaker. The shaker part is very important.17.

Once done with the cuvette, clean it with ethanol 70% and rinse off with H2Odd three times.18.

Dry the cuvette with kimwipes.19.

Repeat steps 10 to 19 with the C2 and EXP microtubes. Make sure to clean the cuvettes properly once you're done using them.20.

Once the cells are done incubating, proceed to add 100uL of the contents of each tube into Petri Dishes containing LB + Amp + Xgal + IPTG. Add the 100uL to the center of the plate using a pipette and proceed to streak using a 
hockeystick. 

21.

Close the plates with parafilm and label them according to their contents. Make sure to include the initials of the one in charge of inoculating the bacteria and the date it was inoculated. Make sure to write down on the lab notebook the 

exact hour these plates were left to incubate at in the 37°C incubator. Suggestion: Place the plates upright inside the incubator (unless there is condensation on the petri dish's lid. if there is condensation, place them normally.)

22.

Leave incubating for 24-48h and proceed to do blue/white screening to see if we had any transformed colonies.23.

Materials:
37°C incubator with shaker●
Electroporator●
Two Electroporation cuvettes●
Ice box●
Ice●
Hammer (to break ice)●
Ligation PCR tubes (Control 1, Control 2 and Ligation Tube)●
70% ethanol●
H2Odd●
Kimwipes●
Competent cells (150uL)●
0.2-2uL pipette●
2-20uL pipette●
20-100uL pipette●
100-1000uL pipette●
Three new 1.5mL-2mL microtubes●
SOC Culture Media●
Three petri dishes containing LB + Amp + Xgal + IPTG●
Hockey stick●
Bunsen Burner●
Parafilm●

Bacterial Transformation Protocol (SOURCE: Victor Lopez (TA))
IMPORTANT THINGS TO TAKE IN MIND, READ BEFORE PROCEEDING WITH THE PROTOCOL:

Make sure there is a TA around before proceeding this protocol. Do not attempt to work alone or without supervision.●
Make sure to look up hockey stick streaking techniques on youtube to have an idea of how the method is done. Be extremely careful when sterilizing the hockey stick with alcohol to avoid dangerous situations.●
Always make sure the hockey stick has cooled down before proceeding to streak. You can check by placing the edge of the hockey stick on one of the edges of the agar and seeing if it burns and melts the agar. If it doesn't it's cool 

enough to use.

●

Make sure you have all the materials you need for the protocol before starting it. There are many steps and once you start you have to follow through with the process.●
Always work on ice unless indicated otherwise.●
BEFORE YOU BEGIN, proceed to label and place the three Petri dishes inside the 37°C incubator to get rid of any condensation they might have and to adjust them to the temperature. The same applies to the SOC media bottle. Make 

sure to leave it at room temperature before starting the protocol so when you add the SOC to your tubes it won't be fresh out of the fridge.

●

Results and descriptions:
Ligation was at 18C when we got to the laboratory. We added ice to cool it to 16C. ●
It was later put on 4C to deactivate ligase and then transferred to 65C.●
After the 65C we stored it at 4C for 10 minutes and then gave it a quick spin.●
We performed transformation and electroporation with the help of Victor (TA).●
We used 33ul of competent cells, 2ul of the ligation and 965ul of SOC medium for each microtube (C1, C2 and Exp). ●
The samples where incubated at 37C for one hour at 120rpm at the shaker.●
Only 100ul of each (C1, C2 and Exp) were used for the preparation of petri dishes (Lb+Amp+IPTG+X Gal).●
Petri dishes (Lb+Amp+IPTG+X Gal) were incubated at around 2:45pm at 37C in B266.●
The 900ul left of C1, C2 and Exp were stored at the 4C refrigerator. ●

Name Time In Time Out Time In Time Out Lab

Adriana Arroyo 1:10PM 3:10PM B-256
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Attendance Sheet for Friday July 2, 2021

Place of work: University of Puerto Rico - Mayaguez Campus - Biology Building - B-256

Objectives:

 Calculate transformation efficiency based on the amount of colonies that grew on each plate.●
 Leave overnight culture growing in 5mL broth with 1mL Amp with one of the transformed colonies (if there were any). ●
 Do miniprep reaction with the culture that was left growing overnight.●
 Run a gel to see if the plasmid is the expected size (2.6kb + insert size).●

Experiments:
Inoculate colonies from the experimental plate into LB broth●

Protocols:
b. Calculate transformation efficiency for transformed cells (Meant to be done after cells are left growing for 24h minimum)

Use the following formula.1.

Translation: (# transformed cells/ug DNA added) x (final vol used for growth/inoculated vol) = # transformed bacteria per ug of DNA2.

Guide: 3.

Transformed cells = # of colonies that grew on your petri disha.

ug of DNA added = ug of insert DNA addedb.

final vol used for growth = amount of SOC addedc.

inoculated vol = amount of vol. added to the plated.



Use colony counter to determine amount of transformed cells.4.

Make sure to include photos of each of the plates.5.

Calculations:
(2 transformed cells/0.120ug DNA)*(1mL final volume/0.100mL inoculated)●
(17)*(10) = 170 transformants per ug of DNA●

Results and descriptions:



Plate for control group 1. Around ~150 blue colonies were observed. No white colonies were observed. Blue colony growth was also observed around the corners of the plate.



Plate for control group 2. No blue colonies were observed. No white colonies were observed. In general, no growth was observed.



Plate for Experimental Group (Full ligation reaction). Three blue colonies were observed, all of them with satellite colonies. Only two white colonies were observed. The Bottom Left one had no satellite colonies but the top right one did have 

satellite colonies. The rest of the colonies are also highlighted using red arrows for an easier viewing experience.

Colony 1 was inoculated in tube #1, colony 2 was inoculated in tube #2, colony 3 was inoculated in tube #3. The information for each test tube is as follows.

Tube #1 - Blue colony with white satellite colonies. Test tube contains 5mL LB media and 1mL ampicillin. ●
Tube #2 - White colony with white satellite colonies. Test tube contains 5mL LB media and 1mL ampicillin.●
Tube #3 - White with NO satellite colonies. Test tube contains 5mL LB media and 1mL ampicillin.●

The test tubes were set to incubate at 37C at around 2:18pm. They were left in the B-256 shaker at 160rpm.

Additional observations:
Use H2Odd next time (make sure the water is deionized)●
The fact that 700uL of water were added to the plasmid sample means that the plasmid was extremely diluted. This probably explains why almost no colonies grew on the plates. ●

SUNDAY, 6/20/2021

TUESDAY, 6/29/2021

WEDNESDAY, 6/30/2021

THURSDAY, 7/1/2021

FRIDAY, 7/2/2021
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Gel electrophoresis of Samples I, J and K

  

 This week's laboratory objectives:
Run a gel on Monday morning to see if the miniprep sample had a plasmid with insert●
Suspend D3Frag2RDX fragment  (ordered from IDT, link to the order receipt can be found here). Tube can be found in the B-266 cabinet labeled IGEM-RUM. The purpose of resuspending another fragment is to see if ligation reactions 

aren't working out because the D3Frag3RDX fragment was suspended incorrectly. IDT fragment suspension protocol can be found in the protocols folder. 

●

Run a ligation reaction using D3Frag2RDX ●
Run a bacterial transformation using the D3Frag2RDX ligation tubes. Remember to prepare the control tubes too!●
Alternatively: Retry ligation on tuesday with the ligation reactions that were prepared last week using the insert D3Frag3RDX●

Name Time In Time Out Time In Time Out Lab

Marieli 12:00pm 2:30pm B-256
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Attendance Sheet for Saturday July 3, 2021

Place of work: University of Puerto Rico - Mayaguez Campus - Biology Building - B-256

Protocols:
a. pUC19 extraction using Plasmid MiniPrep Kit (SOURCE: QIA MiniPrep Handbook / Video Tutorial )

All protocol steps should be carried out at room temperature.1.

Add 1mL of culture media to microtube. Centrifuge 8,000 rpm x 3 minutes until a pellet forms.2.

You can add more but centrifuge 1mL at a time○
For best results, use 3mL of culture media○

Discard supernatant.3.

Resuspend pelleted bacterial cells in 250 μl Buffer P1 and transfer to a microcentrifuge tube. No cell clumps should be visible after resuspension of the pellet. The bacteria should be resuspended completely by vortexing or pipetting 

up and down until no cell clumps remain

4.

Add 250 μl Buffer P2 and mix thoroughly by inverting the tube 4–6 times. Mix gently by inverting the tube. Do not vortex, because this will result in shearing of genomic DNA and contamination of plasmid. If continue inverting the 

tube until the solution becomes viscous and slightly clear. Do not allow the lysis reaction to proceed for more than 5 min.

5.

Add 350 μl Buffer N3. Mix immediately and thoroughly by inverting the tube 4–6 times. The solution should become cloudy.6.

Centrifuge for 10 min at 13,000 rpm (~17,900 x g) in a table-top microcentrifuge. A compact white pellet will form.7.

Apply 800 μl of the supernatant from step 4 to the QIAprep 2.0 Spin Column by pipetting. 8.

Centrifuge for 30–60 s. Discard the flow through. 9.

Recommended: Wash the QIAprep 2.0 Spin Column by adding 500uL Buffer PB and centrifuging for 30–60 s. Discard the flow through. This step is necessary to remove trace nuclease activity when using endA+ strains, such as the JM 

series, HB101 and its derivatives, or any wild-type strain, which have high levels of nuclease activity or high carbohydrate content. Host strains, such as XL-1 Blue and DH5α, do not require this additional wash step. 

10.

Wash QIAprep 2.0 Spin Column by adding 750uL ml Buffer PE and centrifuging for 30–60 s. 11.

Discard the flow through, and centrifuge at full speed for an additional 1 min to remove residual wash buffer. Important: Residual wash buffer will not be completely removed unless the flow through is discarded before this additional 

centrifugation. Residual ethanol from Buffer PE may inhibit subsequent enzymatic reactions. 

12.

Place the QIAprep 2.0 Spin Column in a clean 1.5 ml microcentrifuge tube. To elute DNA, add 25 μl Buffer EB (10 mM Tris·Cl, pH 8.5)  to the center of each QIAprep 2.0 Spin Column, let stand for 1 min, and centrifuge for 1 min.13.

Flowthrough has desired DNA. Discard column.14.

Store DNA at -20°C15.

For long periods of time, store at -80C○

Notes:

Sample was named: KT2 (as in Sample K Tube 2 of transformation)●

Name Time In Time Out Time In Time Out Lab

Iris Sánchez 9:00am 5:00pm - - B-256

Elan Reynoso 9:00am 5:00pm - - B-256
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Attendance Sheet for Monday July 5, 2021

Place of work: University of Puerto Rico - Mayaguez Campus - Biology Building - B-256

Objectives:

Run gel using the miniprep sample that was prepared last saturday●

Protocols:

1% Agarose Gel:
We're going to be mostly preparing 1% Agarose gels so it is important to ensure that we add apropiate amounts of agarose and TAE so that the gel doesn't intervene with our lectures.

We usually use up around 30mL for one single 1% Agarose gel, which is why we propose the following measures: mixing 30mL of TAE 1X with 0.300g of Agarose powder to ensure that we use up all of the agarose that is prepared and we 

avoid having small amounts (5-10mL) of leftover agarose in our flasks.  This is up to the user's discretion, but these measurements are based off on the amount of agarose used in the previous gels that turned out well. If you desire to make a 

thicker gel, prepare around 35mL of TAE 1X with 0.350g agarose powder. We do not recommend preparing agarose in batch amounts to be stored during long periods of time.

a. Gel electrophoresis (SOURCE: Plasmid Electrophoresis / Normal Electrophoresis)
Add 100 ml 1X TAE buffer to a conical flask. (If there is none, dilute the 50X TAE buffer by 50 times.) 1.

Then, add 1.0 g agarose (1%) to the conical flask.2.

Microwave for 1-3 min until the agarose is completely dissolved (but do not overboil the solution, as some of the buffer will evaporate and thus alter the final percentage of agarose in the gel. Many people prefer to microwave in pulses, 

swirling the flask occasionally as the solution heats up.).

3.

Let agarose solution cool down to about 50 °C (about when you can comfortably keep your hand on the flask), about 5 mins.4.

Pour the agarose into a gel tray with the well comb in place. 5.

Place newly poured gel at 4 °C for 10-15 mins OR let sit at room temperature for 20-30 mins, until it has completely solidified. 6.

Once solidified, place the agarose gel into the gel box (electrophoresis unit). 7.

Orient the gel with wells (comb removed) facing the BLACK negative electrode. Check if the gel is covered by TAE buffer in the tank. 8.

Fill gel box with 1x TAE  until the gel is covered.  9.

*You can re-use the TAE 1X for ~3 times*

Gel electrophoresis (SOURCE: Plasmid Electrophoresis / Normal Electrophoresis)
Add 30 ml 1X TAE buffer to a conical flask. (If there is none, dilute the 50X TAE buffer by 50 times.) 1.

Then, add 0.3 g agarose (1%) to the conical flask.2.

Microwave for 1-3 min until the agarose is completely dissolved (but do not overboil the solution, as some of the buffer will evaporate and thus alter the final percentage of agarose in the gel. Many people prefer to microwave in pulses, 

swirling the flask occasionally as the solution heats up.).

3.

Let agarose solution cool down to about 50 °C (about when you can comfortably keep your hand on the flask), about 5 mins.4.

Pour the agarose into a gel tray with the well comb in place. 5.

Place newly poured gel at 4 °C for 10-15 mins OR let sit at room temperature for 20-30 mins, until it has completely solidified. 6.

Once solidified, place the agarose gel into the gel box (electrophoresis unit). 7.

Orient the gel with wells (comb removed) facing the BLACK negative electrode. Check if the gel is covered by TAE buffer in the tank. 8.

Fill gel box with 1x TAE  until the gel is covered.  9.

*You can re-use the TAE 1X for ~3 times*



Running agarose gel: 
Add 1/6 of 6X loading dye to the DNA to a total volume of <25 µl (depended on the well) before adding to the wells. Mix loading dye to DNA to make the solution colored. 1.

Example, if total sample is 5uL add 1uL of loading dye.a.

Load the sample to the wells (<25 µl/ well) 2.

Add 1.5 µl DNA ladder to a separate well. Carefully load a molecular weight ladder into the first lane of the gel 3.

Connect the electrodes to the power supply with the correct color, black to black, red to red. Apply power supply with 120 V. Check if there are bubbles on the negative electrodes. 4.

Run the gel at 90 V until the dye line is approximately 75-80% of the way down the gel. A typical run time is about 80 minutes, depending on the gel concentration and voltage. (The time is variable based on the gel concentration and 

the size of interested DNA. Be aware the samples run into the gel by checking if the blue band stays on the gel.) 

5.

Remember that the voltage depends of the sample.○
After electrophoresis for 30-90 min, turn OFF power, disconnect the electrodes from the power source, and then carefully remove the gel from the gel box.6.

If you did not add EtBr to the gel and buffer, place the gel into a container filled with 100 mL of TAE running buffer and 5 μL of EtBr, place on a rocker for 20-30 mins, replace EtBr solution with water and destain for 10 mins.7.

Take the gel to imager, and turn UV on to observe bands. *REMINDER: Never run a gel with >200V, as the heat so generated can melt the gel and also easier to cause electric leakage. Range from 80 – 160 V is acceptable. Usually it 

needs at least 100 ng DNA for a band to be seen and visualized on the UV trans-illuminator.

8.

When using UV light, protect your skin by wearing safety goggles or a face shield, gloves and a lab coat.9.

IMPORTANT:
Remember to verify the concentration of ladder, if its the one: https://international.neb.com/products/n0550-quick-load-purple-1-kb-plus-dna-ladder#Product%20Information you can use 1.5 uL●
Depending on the concentration of DNA is the amount you are going to add. If you use 5 uL of DNA you can use 1uL of loading dye. If you use less, you should use EB to complete the 5uL. Example: If I use 2uL of DNA (concentrtion of 

77 ng/uL), then I should add 3 uL of EB to complete my 5uL of sample and use 1 uL of loading dye.

●

b. Digestion reaction using transformed pUC19, EcoRI and XbaI (leave running overnight) (SOURCE: NEB)
Mix in a PCR tube:1.

Sample KT2:

7.0 uL DNA (195.79ng) ●
1 uL of 1/10 diluted EcoRI●
1 uL 1/10 dilutied XbaI●
1.0 uL r2.1 Buffer●
0 uL ddH20●

----------------------------------------------

Total reaction: 10.0 uL●

Notes for this protocol:

1/10 dilution of EcoRI which is 9uL of nuclease free water and 1uL of pure enzyme.●
1/10 dilution of XbaI which is 9uL of nuclease free water and 1uL of pure enzyme.●

2. Incubate at 25 °C overnight. (B266 incubator)

Materials:
XbaI●
EcoRI●
Buffer R2.1●
ddH2O●
PCR Microtubes●

Calculations:
For TAE20X to TAE1X:
C1V1=C2V2

20X(X)=1X(40mL)

X= (1X(40mL))/20X

X=2mL

Digestion:
7.0uL of DNA for the Digestion was determined by calculating (27.97*7=195.79ng)

The enzymes EcoRI and XbaI both have 20,000u/uL. We decided to prepare a 1/10 dilution of enzyme for it to have 2units of enzyme in 0.1 uL.

https://international.neb.com/products/r0101-ecori#Product%20Information

https://international.neb.com/products/r0145-xbai#Product%20Information

Results and descriptions:
We diluted TAE20X to TAE1X using 38mL of H2O and 2mL of TAE20X to acquire 40mL of TAE1X.●
Gel Electrophoresis was made with 40mL of TAE1X and 0.40g of agarose.●

Well 9 Well 8 Well 1 

1.5ul of 1KB 
Ladder

5ul of sample 
2+ 1ul of 
Loading Dye

1.5ul of 1KB 
Ladder

1.5ul 6ul 1.5ul
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Gel contents for electrophoresis

Well 1 had 1Kb Ladder but was a little frozen when added so that is why we added ladder again in well 9.●
We ran the gel at 90V for 45 mins.●
We stained the gel for 10 mins in EtBr and then 15 mins in the destaining solution.●
We visualized it in the gel doc and this was the result:●
We could not perform the Fragment Resuspension because there was no ddH2O available. ●





Gel contents:

Well 1: 1Kb Ladder●
Well 8: Sample KT2●
Well 9: 1KB Ladder●
Sample was below the 2.5Kb band.●
We performed a Volume Analysis Report to determine the DNA concentration:●



The sample KT2 had 27.97ng.●

For the double digestion we also checked if the fragment used in transformation had these 2 enzymes and they do not have any restriction sites in the sequence. ●



We performed digestion with the following: ●
7.0 uL DNA (195.79ng)●
1 uL of 1/10 dilution of EcoRI●
1 uL 1/10 dilution of XbaI●
1.0 uL r2.1 Buffer●
0 uL ddH20●

----------------------------------------------

Total reaction: 10.0 uL●

Digestion was left overnight on the 25C incubator at B266 (CRV's Lab).●
Enzyme 1/10 dilutions were stored in the -20C refrigerator.●



Name Time In Time Out Time In Time Out Lab

Valeria Martinez 8:15am 1:10pm 2:45pm 4:30pm B-256

Luis Garcia 8:20 am 1:10pm 2:45pm 4:30pm B-256
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Attendance Sheet for Tuesday July 6, 2021

Place of work: University of Puerto Rico - Mayaguez Campus - Biology Building - B-256

Objectives:

Resuspend fragments for ligation and transformation●
Run gel of digested transformed samples●
Digestion of Samples I, J, and K●

Protocols:
Fragment resuspension requires the use of "bloque seco", an apparatus found in the B-266 laboratory. It's a small prop that can heat up tubes to desired temperatures. Make sure to set it up before starting with the suspension protocol. It is a 

bit slow at heating up and you MUST NOT begin the protocol until the thermometer inside the apparatus indicates the temperature has reached 50°C. Then, you can proceed with the protocol.

Another important thing is to remove the label around the tube for easier viewing of the inside contents. The tube is a bit weirdly shaped, and the DNA is found around the middle part of the tube because the inside container doesn't go all 

the way to the bottom. You'll see how it looks once you peel the sticker off. Make sure to be careful when suspending the pellet.

1. Fragment resuspension (D3Frag1MER IDT 298bp) (SOURCE: IDT)
Heat up "bloque seco" and make sure it reaches a temperature of 50°C.1.

Before opening the tube, spin it down in a microcentrifuge for 3–5 seconds to ensure the DNA is in the bottom of the tube. The pellet can become statically charged and, without this step, can  either fly out of the tube or remain in the 

cap, resulting in loss of yield.

2.

Add  10 uL TE buffer/H2Odd*, to reach a final concentration of 100 ng/μL.** Our experiments have shown that storage concentrations <1 ng/μL result in loss of material due to adherence to the plastic tube in the absence of a carrier 

such as tRNA.

3.

Vortex briefly (15 seconds). 4.

Incubate at approximately 50°C for 15–20 min inside the "bloque seco". Heating the tube will ensure the solvent comes  in contact with the tiny pellet, even if it is stuck to the side of the tube. Thus, this step will  increase the likelihood 

that the entire pellet will be resuspended.

5.

Briefly vortex and centrifuge (15 seconds).6.

Quantify using nanodrop.7.

Store at -20°C once finished.8.

*IDT recommends TE buffer, CRV heavily recommends it to be H2O dd

**Subject to change depending on how concentrated you want the samples to be...  
Example, if I have 500ng total in the tube (THE TUBE ALWAYS SAYS HOW MANY NG THERE ARE IN TOTAL), I can suspend it in 10uL and reach a final concentration of 50ng/uL.



Materials:
Microcentrifuge●
Vortex●
50°C Incubator●
D3Frag3RDX IDT 298bp●
TE Buffer 1X●
Nanodrop●
20-100uL pipette●
Pipette tips●

●
Results and descriptions:

D3Frag2RDX concentration is 1000ng, was resuspend in 10uL to reach 100ng/uL●
D3Frag1Mer concentration is 500ng, was resuspended in 5uL to reach 100ng/uL●

2. Gel electrophoresis (SOURCE: Plasmid Electrophoresis / Normal Electrophoresis)
Add 30 ml 1X TAE buffer to a conical flask. (If there is none, dilute the 50X TAE buffer by 50 times.) 1.

Then, add 0.3 g agarose (1%) to the conical flask.2.

Microwave for 1-3 min until the agarose is completely dissolved (but do not overboil the solution, as some of the buffer will evaporate and thus alter the final percentage of agarose in the gel. Many people prefer to microwave in pulses, 

swirling the flask occasionally as the solution heats up.).

3.

Let agarose solution cool down to about 50 °C (about when you can comfortably keep your hand on the flask), about 5 mins.4.

Pour the agarose into a gel tray with the well comb in place. 5.

Place newly poured gel at 4 °C for 10-15 mins OR let sit at room temperature for 20-30 mins, until it has completely solidified. 6.

Once solidified, place the agarose gel into the gel box (electrophoresis unit). 7.

Orient the gel with wells (comb removed) facing the BLACK negative electrode. Check if the gel is covered by TAE buffer in the tank. 8.

Fill gel box with 1x TAE  until the gel is covered.  9.

Well 1 Well 2

DNA 1.5uL Ladder (1Kb) 6uL

Loading Dye 1.2uL
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Gel electrophoresis of KT2 transformation digestion

*You can re-use the TAE 1X for ~3 times*



Running agarose gel: (done)
Add 1/6 of 6X loading dye to the DNA to a total volume of <25 µl (depended on the well) before adding to the wells. Mix loading dye to DNA to make the solution colored. 1.

Example, if total sample is 5uL add 1uL of loading dye.a.

Load the sample to the wells (<25 µl/ well) 2.

Add 1.5 µl DNA ladder to a separate well. Carefully load a molecular weight ladder into the first lane of the gel 3.

Connect the electrodes to the power supply with the correct color, black to black, red to red. Apply power supply with 120 V. Check if there are bubbles on the negative electrodes. 4.

Run the gel at 90 V until the dye line is approximately 75-80% of the way down the gel. A typical run time is about 80 minutes, depending on the gel concentration and voltage. (The time is variable based on the gel concentration and 

the size of interested DNA. Be aware the samples run into the gel by checking if the blue band stays on the gel.) 

5.

Remember that the voltage depends of the sample.○
After electrophoresis for 30-90 min, turn OFF power, disconnect the electrodes from the power source, and then carefully remove the gel from the gel box.6.

If you did not add EtBr to the gel and buffer, place the gel into a container filled with 100 mL of TAE running buffer and 5 μL of EtBr, place on a rocker for 20-30 mins, replace EtBr solution with water and destain for 10 mins.7.

Take the gel to imager, and turn UV on to observe bands. *REMINDER: Never run a gel with >200V, as the heat so generated can melt the gel and also easier to cause electric leakage. Range from 80 – 160 V is acceptable. Usually it 

needs at least 100 ng DNA for a band to be seen and visualized on the UV trans-illuminator.

8.

When using UV light, protect your skin by wearing safety goggles or a face shield, gloves and a lab coat.9.

Calculations:

27.97ng/uL x 6uL = 167.82 ng , so 6uL of sample will be added to well●
Loading dye 6X●

1 uL of loading dye pero 5uL of sample○
1uL dye/5uL sample = x/6uL sample○

x = 1.2uL loading dye in well■
Total volume in well: 7.2 uL●
DNA concentration in well: 167.82ng/7.2uL = 23.3 ng/uL●

3. Digestion reaction using pUC19 and SmaI (SOURCE: NEB) of samples I, J and K
Mix in a PCR tube:1.

Sample I:

15uL DNA●
0.1uL SmaI●
2uL rCutSmart Buffer●
2.9 uL ddH20●

----------------------------------------------

Total reaction: 20.0 uL

Sample J:

15uL DNA●
0.1uL SmaI●
2uL rCutSmart Buffer●
2.9 uL ddH20●

----------------------------------------------

Total reaction: 20.0 uL

Sample K:

15uL DNA●
0.1uL SmaI●
2uL rCutSmart Buffer●
2.9 uL ddH20●

----------------------------------------------

Total reaction: 20.0 uL

Incubate at 25 °C overnight. (B256 incubator)2.

Modification: incubation for 2 hours. a.

Materials:
SmaI●
Cutsmart Buffer●
ddH2O●
PCR Microtubes●

4. Dephosphorilation of 5'-ends of DNA using CIP (SOURCE: NEB, modified according to B-266 protocols)
*Remember to mix in ice*

Obtain Sample from the 25°C incubator.1.

Obtain CIP enzyme (-20°C Freezer). Keep inside an ice box, must be kept cold at all times. 2.

Add 2 uL of CIP to the PCR Sample Tube. 3.

Add 3uL of SmaI buffer (rCutSmart) and 5uL purified water to reach a total volume of 30uL. 4.

Move tube to 37°C incubator. Put tube in sand box inside the incubator. 5.

Leave incubating for 30 min. 6.

Once the incubation is done purify the plasmid to remove CIP, SmaI from the microtube pUC19 alone (See Dephosphatated DNA Purification). 7.

(Optional) If you're going to purify the plasmid on the same day, you can place it on the -4°C fridge until you get all the materials. If not place on the -20°C freezer.8.

Materials:
Ice Box●
CIP enzyme●
PCR tube●
SmaI Buffer (Cutsmart)●
H2Odd●
SmaI●
0.2-2uL pipette●
2-20uL pipette●
37°C incubator●

Name Time In Time Out Time In Time Out Lab

Luis Garcia 8:25am 4:00pm B-256

Lionel Rivera 10:40am 4:00pm B-256
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Attendance Sheet for Wednesday July 7, 2021

Place of work: Univer sity of Puerto Rico - Mayaguez Campus - Biology Building - B-256

Objectives:

Purification of dephosphorilated I, J, K samples ●
Gel electrophoresis of I, J, K●
Ligation of I, J, K●

Protocols:
A. Dephosphatated DNA Purification (SOURCE: B-266 Protocols) (CIP removal)

Add 70uL to reach 100uL of water or buffer1.

Remember that the amount of uL depends on the total reaction of the dephosphorilation. The amount you add if to reach 100 uL.○
It is recommended to use the same solvent that the DNA was resuspended ○

Add 100uL of cloroform. 2.

Mix by inversion several times (4-6). 3.

Centrifuge at max velocity (13,000rpm) for five minutes. 4.

Remove the aqueous phase and transfer to another microtube (organic phase will not be utilized). Do NOT grab the organic phase, or you will ruin your sample. 5.

Add 1/10 volumes of a 3M sodium acetate solution. (10uL) 6.

Add 2 volumes of cold absolute alcohol (ethanol  100%). (200ul)7.

Incubate for fifteen minutes in ice. 8.

Centrifuge at max velocity (13,000rpm) for 5-10 minutes. 9.

Discard supernatant with a pipette. Make sure to remove ALL of it. 10.

Add 500uL of alcohol 70%-80%. Do NOT mix, simply add it. 11.

Centrifuge at 13,000 rpm for five minutes.12.

Remove all of the supernatant with a pipette. 13.

Centrifuge once again at 13,000rpm for five minutes. 14.

Remove supernatant if there's still some left on the microtube. If not, proceed to the next step. 15.

Leave the microtube to dry while inverted on top of towel paper for no more than 10 minutes. (RECOMMENDED: Do this inside a microbial hood or near a Bunsen burner to avoid contamination.) 16.

Resuspend the pellet found at the bottom of the tube (pUC19 DNA) in 20uL of TE buffer. 17.

Run an Agarose 1% gel with 5ul of the sample and analyze results.18.

Store the rest of the sample on -20°C freezer.19.

Materials:
Ice Box x●
Centrifuge x●
H2Odd ●
Cloroform x●
3M Sodium Acetate x●
Cold Absolute Ethanol x●
Alcohol 70% ●
TE Buffer x●
Additional clean microtube(s)●
Towel paper●
2-20uL pipette●
20-100uL pipette●
100-1000uL pipette●

B. Gel electrophoresis (SOURCE: Plasmid Electrophoresis / Normal Electrophoresis)
Add 30 ml 1X TAE buffer to a conical flask.  1.

Then, add 0.3 g agarose (1%) to the conical flask.2.

Microwave for 1-3 min until the agarose is completely dissolved (but do not overboil the solution, as some of the buffer will evaporate and thus alter the final percentage of agarose in the gel. Many people prefer to microwave in pulses, 

swirling the flask occasionally as the solution heats up.).

3.

Let agarose solution cool down to about 50 °C (about when you can comfortably keep your hand on the flask), about 5 mins.4.

Pour the agarose into a gel tray with the well comb in place. 5.

Place newly poured gel at room temperature for 20-30 mins, until it has completely solidified. 6.

Once solidified, place the agarose gel into the gel box (electrophoresis unit). 7.

Orient the gel with wells (comb removed) facing the BLACK negative electrode. Check if the gel is covered by TAE buffer in the tank. 8.

Fill gel box with 1x TAE  until the gel is covered.  9.

 C. Running agarose gel: 
Add 1/5 of 6X loading dye to the DNA to a total volume of <25 µl (depended on the well) before adding to the wells. Mix loading dye to DNA to make the solution colored. 1.

Example, if total sample is 5uL add 1uL of loading dye.a.

Load the sample to the wells.2.

Well 1 Well 2 Well 3 (K) Well 4 (I) Well 5 (J) 

DNA 1.5uL Ladder (1Kb)
1.5uL Ladder 
(1Kb)

5uL 5uL 5 uL

Loading Dye 1uL 1uL 1 uL
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Gel content for electrophoresis

Run the gel at 90 V until the dye line is approximately 75-80% of the way down the gel. A typical run time is about 45 minutes, depending on the gel concentration and voltage. (The time is variable based on the gel concentration and 

the size of interested DNA. Be aware the samples run into the gel by checking if the blue band stays on the gel.) 

1.

Remember that the voltage depends of the sample.○
After electrophoresis for 30-90 min, turn OFF power, disconnect the electrodes from the power source, and then carefully remove the gel from the gel box.2.

Stain gel for 10 minutes.3.

Desstain for 15 mins.4.

Ask a TA to help you use the GELDOC machine to obtain a black and white render of the electrophoresis gel. This is highly recommended. Make sure to save the Gel's image on the PC next to the GELDOC.5.

When using UV light, protect your skin by wearing safety goggles or a face shield, gloves and a lab coat.6.



Gel contents:

Well 1: Ladder●
Well 2: Ladder ●

THURSDAY, 6/3/2021

SATURDAY, 7/3/2021

MONDAY, 7/5/2021

TUESDAY, 7/6/2021

WEDNESDAY, 7/7/2021



 

 

 

 

Well 2: Ladder ●
Two ladders were utilized due to malfunctioning of micropippete points●
Well 3: K●
Well 4: I●
Well 5: J●

3. C. Blunt-Ends Ligation Protocol using Hi-T4 DNA Ligase (SOURCE: NEB)
Comments: 

For practical purposes, use only one sample, e.g sample I, so that we can utilize the others for more ligation practices and have more opportunities to perform it●
Obtain purified vector/plasmid and suspended insert fragments.1.

Grab a separate microcentrifuge tube and name it D3F1.2.

Set up the following reaction in a microcentrifuge tube on ice. *IMPORTANT* The T4 DNA Ligase Reaction Buffer should be thawed and resuspended at room temperature. Buffer contains ATP, don't add to solution until it is fully 
dissolved and no particles can be seen.

3.

StickTogether DNA Ligase Buffer (2X) 1 uL 1 uL 1 uL

Vector DNA (sample K: 22.2 ng/uL) 1uL *may vary according to 1:3 vector:insert ratio 1 uL 1 uL

Insert DNA (100 ng/uL) 0.66 uL *may vary according to 1:3 vector:insert ratio X X

Nuclease-free water 6.44 uL 8 uL 7 uL

Hi-T4 DNA Ligase (add last) 1 uL X 1 uL

Total Volume
10uL (for 
experimental)

10 uL (for C1) 10 uL (for C2)
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Microcentrifuge Tube Contents for sample K

StickTogether DNA Ligase Buffer (2X) 1 uL 1 uL 1 uL

Vector DNA (sample I: 67.40 ng/uL) 1 uL *may vary according to 1:3 vector:insert ratio 1 uL 1 uL

Insert DNA (100 ng/uL) 2 uL *may vary according to 1:3 vector:insert ratio X X

Nuclease-free water 5 uL 8 uL 7 uL

Hi-T4 DNA Ligase (add last) 1 uL X 1 uL

Total Volume
10uL (for 
experimental)

10 uL (for C1) 10 uL (for C2)
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Microcentrifuge tube content for sample I

*Important note regarding the Ligase, it contains 400 units/uL.

3. Gently mix the reaction by pipetting up and down and microfuge briefly.

4. For blunt ends (1X StickTogether™ DNA Ligase Buffer) incubate at 16°C overnight. Do not heat kill the reaction because heat treating the PEG in the StickTogether™ DNA Ligase Buffer will inhibit transformation.

5. Once the ligation is done, the sample tube will be stored at -20°C.

Materials:
Microcentrifuge●
Ice Box●
Maria Bath at 16°C●
D3Frag1MER IDT 298bp x -20●
Purified vector (pUC19) x -20●
Hi-T4 DNA Ligase (add last) x -20●
StickTogether DNA Ligase Buffer (2X) x -20●
Nuclease-free water x salida●
One microcentrifuge tube●
2-20uL pipette●
0.2-2uL pipette●
Pipette tips●

Tips from the CRV Workshop (Friday June 11th):
For every 1uL of vector add 3uL of insert (or rather, in terms of nanograms)●
Run ligation reaction at the heat indicated by the Ligase's instructions ●
Use Maria Bath for heat conditions, leave incubating overnight ●
If you have to incubate in a rush, leave it running for 4 hours minimum●
Buffer contains ATP, don't add to solution until it is fully dissolved and no particles can be seen●

Name Time In Time Out Time In Time Out Lab

Valeria Martinez 8:15am 3:30pm B-256

Lionel Rivera 12:15pm 3:30pm B-256
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Attendance Sheet for Thursday July 8, 2021

Place of work: University of Puerto Rico - Mayaguez Campus - Biology Building - B-256

Experiments: Transformation of bacterial cells

Protocols: Transformation protocol

Store ligation reaction in 4°C to deactivate ligase (DO THIS IF YOU ARE GOING TO PERFORM TRANSFORMATION).

A. Bacterial Transformation Protocol
It's important to have ice with you at all times. Make sure to break the ice with a small hammer so that you have smaller chunks instead of the normal sized ice that can be found at the biology dept. warehouse.1.

Grab two electroporation cuvettes. Wash them with 70% ethanol. Rinse the cuvette with H2Odd three times. Finally, wipe and dry the exterior using kimwipes.2.

CAREFULLY place the two cuvettes on ice and leave them there. 3.

Grab your competent cells by the top part of the microtube and place them on the ice box, and leave them to thaw inside the icebox. (Explanation: the competent cells are stored at -80°C, you will be placing them in the ice box that is 

cold but not as cold at the -80°C fridge so the cells will thaw and stop being frozen in glycerol inside the microtube)

4.

Grab three clean microtubes and label them as "C1", "C2" and "EXP".5.

Add 50uL competent cells to each of the three tubes. (IMPORTANT, we were given 100uL total of competent cells so in this case we'd be adding 33uL per tube)6.

Grab the PCR ligation tubes that were either left running overnight at -16°C in the maria bath or were stored at -20°C until they could be used.7.

Add 1-2uL of the ligation rxn to each correspondent tube. The Control 1 ligation would be added to the big C1 microtube. The Control 2 ligation contents would be aded to the big C2 microtube. The last PCR tube with the full ligation 

and fragment would be added to the EXP tube. Remember you'll be adding around 1-2uL of each reaction tube. Once you're done, proceed to store the PCR tubes in the -20°C fridge to be used again in the near future.

8.

Flick the bottom of the C1, C2 and EXP microtubes so the contents mix themselves. Alternatively, you could mix the contents with a pipette tip.9.

Transfer the full contents of the C1 tube to one of the cuvettes (51uL if you only added 1uL rxn, 52uL if you added 2uL rxn). (In our case it'd either be 34uL or 35uL).  Make sure that the pipette tip is the closest to the bottom part of the 

cuvette so that no bubbles are formed. 

10.

Softly knock on the working bench's surface with your cuvette so the DNA settles down at the bottom.11.

Use a Kimwipe to wipe the outside of the cuvette. This is very important since we don't want the cuvette to be wet during the electroporation process. If any water is present, we will end up frying our cells.12.

Set up the cuvette on the electroporator and run the voltage at 1.8-2.5kV. (Lower voltages are better.)13.

Once you electroporate, remove the contents of the cuvette with a pipette and place them back n the C1 tube. 14.

Proceed to add 950uL SOC to bring the total volume to 1000uL (50uL cells + 950uL SOC = 1000uL). (In our case we would add around 967uL since we added 33uL cells)15.

Resuspend the cells CAREFULLY using a pipette tip.16.

Once you add the SOC and resuspend the cells, set them to incubate at 37°C for 1hr with a shaker. The shaker part is very important.17.

Once done with the cuvette, clean it with ethanol 70% and rinse off with H2Odd three times.18.

Dry the cuvette with kimwipes.19.

Repeat steps 10 to 19 with the C2 and EXP microtubes. Make sure to clean the cuvettes properly once you're done using them.20.

Once the cells are done incubating, proceed to add 100uL of the contents of each tube into Petri Dishes containing LB + Amp + Xgal + IPTG. Add the 100uL to the center of the plate using a pipette and proceed to streak using a 
hockeystick. 

21.

Close the plates with parafilm and label them according to their contents. Make sure to include the initials of the one in charge of inoculating the bacteria and the date it was inoculated. Make sure to write down on the lab notebook the 

exact hour these plates were left to incubate at in the 37°C incubator. Suggestion: Place the plates upright inside the incubator (unless there is condensation on the petri dish's lid. if there is condensation, place them normally.)

22.

Leave incubating for 24-48h and proceed to do blue/white screening to see if we had any transformed colonies.23.

Materials:
37°C incubator with shaker●
Electroporator●
Two Electroporation cuvettes●
Ice box●
Ice●
Hammer (to break ice)●
Ligation PCR tubes (Control 1, Control 2 and Ligation Tube)●
70% ethanol●
H2Odd●
Kimwipes●
Competent cells (150uL)●
0.2-2uL pipette●
2-20uL pipette●
20-100uL pipette●
100-1000uL pipette●
Three new 1.5mL-2mL microtubes●
SOC Culture Media●
Three petri dishes containing LB + Amp + Xgal + IPTG●
Hockey stick●
Bunsen Burner●
Parafilm●

Bacterial Transformation Protocol (SOURCE: Victor Lopez (TA))
IMPORTANT THINGS TO TAKE IN MIND, READ BEFORE PROCEEDING WITH THE PROTOCOL:

Make sure there is a TA around before proceeding this protocol. Do not attempt to work alone or without supervision.●
Make sure to look up hockey stick streaking techniques on youtube to have an idea of how the method is done. Be extremely careful when sterilizing the hockey stick with alcohol to avoid dangerous situations.●
Always make sure the hockey stick has cooled down before proceeding to streak. You can check by placing the edge of the hockey stick on one of the edges of the agar and seeing if it burns and melts the agar. If it doesn't it's cool 

enough to use.

●

Make sure you have all the materials you need for the protocol before starting it. There are many steps and once you start you have to follow through with the process.●
Always work on ice unless indicated otherwise.●
BEFORE YOU BEGIN, proceed to label and place the three Petri dishes inside the 37°C incubator to get rid of any condensation they might have and to adjust them to the temperature. The same applies to the SOC media bottle. Make 

sure to leave it at room temperature before starting the protocol so when you add the SOC to your tubes it won't be fresh out of the fridge.

●

Results and descriptions:
Ligations were put away in blue box labeled IGEM RUM 2021 in the -20 C fridge at B-266.

Transformations were put away in "NEB butterfly" at the -20 fridge in B-266.

Plates were left in 37 C incubator in B-266 and were left at 3:10pm.

Name Time In Time Out Time In Time Out Lab

Luis Garcia 2:30pm 3:35pm B-256

Solimar Muniz 3:15pm 3:35pm B-256
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Attendance Sheet for Friday July 9, 2021

Place of work: University of Puerto Rico - Mayaguez Campus - Biology Building - B-256

Objectives: Create culture of transformed bacteria

Experiments: Leave overnight culture growing in 5mL broth with 1mL Amp with one of the transformed colonies (if there were any)

Results and descriptions:
Culture was left in shaker overnight. Recommendation: to save miniprep material, it is best to not continue this experiment and wait for a TA to help guide us through each protocol so to understand in which technique we are failing

To-Do: create a new digestion and follow each protocol with a TA by our side

THURSDAY, 7/8/2021

FRIDAY, 7/9/2021



10. Week July 26-July 31, 2021  

 

Inoculation protocol

 

 

pUC19 extraction

 

 

 

Digestion Gel Electrophoresis

 

 

Mini prep SmaI 28-jul-21.jpg

 

Volume report

 

 

 

 

This week's laboratory objectives:
Inoculate E. coli DH5Alpha and extract pUC-191.

Supervised practice of digestion, dephosphorilation and purification protocols2.

Ligate pUC 19 with D3Frag1 TWIST Bioscience fragment.3.

Attempt transformation using 150uL of NEB competent cells.4.

Name Time In Time Out Time In Time Out Laboratory

Marieli Ruiz 9:05am 1:30pm 3:20pm 4:00pm B-256

Adriana Arroyo 9:30am 1:30pm 3:20pm 3:30pm B-256

Iris Sanchez 9:05am 1:30pm 3:20pm 4:00pm B-256

Rigo Espiña 9:05am 1:30pm 3:20pm 4:00pm B-256
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Attendance Sheet for Tuesday July 27, 2021

Place of work: University of Puerto Rico - Mayaguez Campus - Biology Building - B-256

Objectives:

Inoculate E. coli DH5Alpha in LB and ampicillin1.

Preparation of plates for transformation protocol with LB Agar, Ampicillin, IPTG andm X-gal.2.

Autoclave and sterilize laboratory equipment. 3.

Protocols:

Inoculation of E. coli DH5 alpha with PUC19 in LB broth with Ampicillin 1.

 Prepared by Marieli Ruiz

Add 1 uL of Ampicillin for every mL of LB inside flask containing 15mL of LB broth (15 uL of ampicillin total)I.

Ampicillin can be found in the fridge next to the hood in B-266 laboratory.1.

Grab frozen culture of E. coli DH5 alpha with PUC19 from the -80C storage fridge in B-266 laboratory.II.

Using a wooden stick, thaw out a small piece of ice and insert it inside the flask containing LB broth with Ampicillin.III.

Set to incubate overnight at 37C in Shaker Incubator.IV.



Materials:

100mL Flask○
LB Broth○
Bunsen Burner○
Wooden stick○
Frozen culture of E. coli DH5 alpha with PUC19○
Shaker Incubator○
Ampicillin stock○

Notes and descriptions:
E. coli was left incubating at 37 C at 11:40am○

LB preparation with Ampicillin, Xgal and IPTG (ESTA PREPARACIÓN SERÁ REDACTADA Y SIMPLIFICADA NUEVAMENTE, CON MAS DETALLES) 1.

            Prepared by Adriana Arroyo and Iris Sánchez

X-gal QIAGEN: X-Gal

Preparation of stock solution:
Dissolve X-Gal in a suitable glass or plastic vial to a final concentration of 20 mg/ml in 100% DMF (dimethylformamide), not provided. Store the stock solution at –20°C in the dark. Discard the stock solution if the color changes 

significantly 

Handling:  X-Gal should be used at a final concentration of 40–50 μg/ml in plate and top agar. Alternatively, spread 40–100 μl of a 20mg/ml stock solution (800–2000 μg) onto the surface of an agar plate and allow to dry before 

inoculating with bacterial culture (1)

For batch use, add the following directly per 1 mL of the liquid LB agar (kept at about 50 °C):
1 μL of X-Gal Solution (20 mg/mL), ready-to-use.I.

1 μL of 100 mM IPTG Solution, ready-to-use.II.

Mix well.III.

Pour 25 mL of prepared LB agar into each Petri dish.IV.

Dry opened LB plates at room temperature under UV light for about 30 minutes.V.

200ul/200ml of X-Gal in LB

IPTG 100mM to final concentration 0.1mM (1ul/ml)

Calculations:
Preparation for LB agar + Amp + X-gal + IPTG

Each plate: ~20 mL

Total plates: 10 (200mL)

[Amp] per petri dish: 100 ug/mL

[X-gal] per petri dish: 40-50 ug/mL (we decided to use a concentration of 50)

[IPTG] per petri dish: 0.1mM

Stock:

Amp: 100mg/mL= 100,000ug/mL

X-gal= 50mg/mL= 50,000ug/mL

100mM

C1V1=C2V2

For Amp:

100,000ug/mL(x)=100ug/mL(200mL)

x=0.2mL=200 uL 

For X-gal:

50,000ug/mL(x)=50ug/mL(200mL)

x=0.2mL=200uL

For IPTG:

100mM(x)=(0.1mM)(200mL)

x=0.2mL=200uL

Agar in LB: 

15g/L(.200L)=3g

Results:
We prepared 9 LB+AMP+IPTG+XGAL petri dishes by using the LB stored in the fridge and adding 3g of agar, sterilizing and then adding 200uL of Amp, 200uL of X-Gal and 200uL of IPTG to the LB medium and then pouring into the 

petri dishes.

●

We autoclaved ●
E. coli was left incubating at 37 C at 11:40am●

Material Storage:
IPTG is in the -20 fridge on the last shelf at the right bottom side (falcon tube with blue lid)●
X-gal is on the door of the -20 fridge.●

Name Time In Time Out Time In Time Out Laboratory

Valeria Martinez 9:00AM 6:20PM - - B-256

Frances Acevedo 9:15AM 2:40PM 3:50pm 6:20PM B-256

Rigo Espiña 9:15AM 2:40PM 3:50pm 6:50PM B-256

Iris Sánchez 9:05AM 2:40PM 3:50pm 6:50PM B-256
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Attendance Sheet for Wednesday, July 28,2021

Place of work: University of Puerto Rico - Mayaguez Campus - Biology Building - B-256

Objectives:

Extract and digest pUC-19 plasmid1.

Perform gel electrophoresis for checkpoint.2.

Protocols:

Extraction of pUC 19 Plasmid - "Miniprep" Protocol 1.

   Prepared by Valeria Martinez, supervised by Rigo Espiña (student advisor)
*All protocol steps should be carried out at room temperature*

Add 1mL of culture media to microtube. Centrifuge 8,000 rpm x 3 minutes until a pellet forms.1.

You can add more but centrifuge 1mL at a time○
For best results, use 3mL of culture media○

Discard supernatant.2.

Resuspend pelleted bacterial cells in 250 μl Buffer P1 (with RNase A added) and transfer to a microcentrifuge tube. No cell clumps should be visible after resuspension of the pellet. The bacteria should be 

resuspended completely by vortexing or pipetting up and down until no cell clumps remain

3.

Add 250 μl Buffer P2 and mix thoroughly by inverting the tube 4–6 times. Mix gently by inverting the tube. Do not vortex, because this will result in shearing of genomic DNA and contamination of plasmid. If 

continue inverting the tube until the solution becomes viscous and slightly clear. Do not allow the lysis reaction to proceed for more than 5 min.

4.

Add 350 μl Buffer N3. Mix immediately and thoroughly by inverting the tube 4–6 times. The solution should become cloudy.5.

Centrifuge for 10 min at 13,000 rpm (~17,900 x g) in a table-top microcentrifuge. A compact white pellet will form.6.

Apply 800 μl of the supernatant from step 4 to the QIAprep 2.0 Spin Column by pipetting. 7.

Centrifuge for 30–60 s. Discard the flow through. 8.

Recommended: Wash the QIAprep 2.0 Spin Column by adding 500uL Buffer PB and centrifuging for 30–60 s. Discard the flow through. This step is necessary to remove trace nuclease activity when using endA+ 

strains, such as the JM series, HB101 and its derivatives, or any wild-type strain, which have high levels of nuclease activity or high carbohydrate content. Host strains, such as XL-1 Blue and DH5α, do not require this 

additional wash step. 

9.

Wash QIAprep 2.0 Spin Column by adding 750uL ml Buffer PE and centrifuging for 30–60 s. 10.

Discard the flow through, and centrifuge at full speed for an additional 1 min to remove residual wash buffer. Important: Residual wash buffer will not be completely removed unless the flow through is discarded 

before this additional centrifugation. Residual ethanol from Buffer PE may inhibit subsequent enzymatic reactions. 

11.

Place the QIAprep 2.0 Spin Column in a clean 1.5 ml microcentrifuge tube. To elute DNA, add 25 μl Buffer EB (10 mM Tris·Cl, pH 8.5)  to the center of each QIAprep 2.0 Spin Column, let stand for 1 min, and centrifuge 

for 1 min.

12.

Flowthrough has desired DNA. Discard column.13.

Store DNA at -20°C14.

For long periods of time, store at -80C○



Materials:

E. coli DH5 alpha culture with pUC19■
ddH2O■
Centrifuge■
Spectrophotometer■

Notes from this protocol:

Sample M has a total of 4.8mL because we ran out of our E. coli culture.●

2. Gel electrophoresis- 
Prepared by: Iris Sánchez and Frances Acevedo

We usually use up around 30mL for one single 1% Agarose gel, which is why we propose the following measures: mixing 30mL of TAE 1X with 0.300g of Agarose powder to ensure that we use up all of the agarose that is 

prepared and we avoid having small amounts (5-10mL) of leftover agarose in our flasks.  This is up to the user's discretion, but these measurements are based off on the amount of agarose used in the previous gels that 

turned out well. If you desire to make a thicker gel, prepare around 35mL of TAE 1X with 0.350g agarose powder. We do not recommend preparing agarose in batch amounts to be stored during long periods of time.

A. Gel electrophoresis (SOURCE: Plasmid Electrophoresis / Normal Electrophoresis) - Frances Acevedo and Iris Sánchez
Add 30 ml 1X TAE buffer to a conical flask.  1.

Then, add 0.3 g agarose (1%) to the conical flask.2.

Microwave for 1-3 min until the agarose is completely dissolved (but do not overboil the solution, as some of the buffer will evaporate and thus alter the final percentage of agarose in the gel. Many people prefer to 

microwave in pulses, swirling the flask occasionally as the solution heats up.).

3.

Let agarose solution cool down to about 50 °C (about when you can comfortably keep your hand on the flask), about 5 mins.4.

Pour the agarose into a gel tray with the well comb in place. 5.

Place newly poured gel at room temperature for 20-30 mins, until it has completely solidified. 6.

Once solidified, place the agarose gel into the gel box (electrophoresis unit). 7.

Orient the gel with wells (comb removed) facing the BLACK negative electrode. Check if the gel is covered by TAE buffer in the tank. 8.

Fill gel box with 1x TAE  until the gel is covered.  9.

B. Running agarose gel: Iris Sánchez
Add 1/5 of 6X loading dye to the DNA to a total volume of <25 µl (depended on the well) before adding to the wells. Mix loading dye to DNA to make the solution colored. 1.

Example, if total sample is 5uL add 1uL of loading dye.a.

Load the sample to the wells2.

Well 1 Well 2 Well 3 Well 4

DNA Ladder 1kb 1.5uL Sample L 5uL Sample M 5uL Sample N 5uL

Loading dye - 1uL 1uL 1uL

Total 1.5uL 6uL 6uL 6uL
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Gel electrophoresis

c. Run the gel at 90 V until the dye line is approximately 75-80% of the way down the gel. A typical run time is about 45 minutes, depending on the gel concentration and voltage. (The time is variable based on the gel 

concentration and the size of interested DNA. Be aware the samples run into the gel by checking if the blue band stays on the gel.) 

Remember that the voltage depends of the sample.●
d. After electrophoresis for 30-90 min, turn OFF power, disconnect the electrodes from the power source, and then carefully remove the gel from the gel box.

e. Stain gel for 10 minutes in EtBr.

f. Desstain for 15 mins in Water.

g. Ask a TA to help you use the GELDOC machine to obtain a black and white render of the electrophoresis gel. This is highly recommended. Make sure to save the Gel's image on the PC next to the GELDOC.

h. When using UV light, protect your skin by wearing safety goggles or a face shield, gloves and a lab coat.

Notes:
Gel was prepared using 0.40g agarose and 40mL TAE 1X.I.

Dilution of TAE 10X to TAE 1X - 300 mL total (270mL ddh20 and 30mL TAE 10X)II.

3.  Digestion of pUC-19 Protocol
Prepared by Valeria Martinez

I. Mix in a PCR tube:

1uL of DNA of Sample M○
1uL SmaI○
1uL rCutSmart Buffer○
7uL of Nuclease Free Water○
----------------------------------------------

Total reaction: 10.0 uL

A. Gel electrophoresis (SOURCE: Plasmid Electrophoresis / Normal Electrophoresis) 
Prepared by Frances Acevedo and Iris Sánchez

Add 30 ml 1X TAE buffer to a conical flask.  1.

Then, add 0.3 g agarose (1%) to the conical flask.2.

Microwave for 1-3 min until the agarose is completely dissolved (but do not overboil the solution, as some of the buffer will evaporate and thus alter the final percentage of agarose in the gel. Many people prefer to 

microwave in pulses, swirling the flask occasionally as the solution heats up.).

3.

Let agarose solution cool down to about 50 °C (about when you can comfortably keep your hand on the flask), about 5 mins.4.

Pour the agarose into a gel tray with the well comb in place. 5.

Place newly poured gel at room temperature for 20-30 mins, until it has completely solidified. 6.

Once solidified, place the agarose gel into the gel box (electrophoresis unit). 7.

Orient the gel with wells (comb removed) facing the BLACK negative electrode. Check if the gel is covered by TAE buffer in the tank. 8.

Fill gel box with 1x TAE  until the gel is covered.  9.

B. Running agarose gel
Prepared by Valeria Martinez

Add 1/5 of 6X loading dye to the DNA to a total volume of <25 µl (depended on the well) before adding to the wells. Mix loading dye to DNA to make the solution colored. 1.

Example, if total sample is 5uL add 1uL of loading dye.a.

Load the sample to the wells2.

Well 1 Well 2

DNA Ladder 1kb 10uL
Sample M 
Digestion 10uL

Loading dye - 2uL

Total 10uL 12uL
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Table1

c. Run the gel at 90 V until the dye line is approximately 75-80% of the way down the gel. A typical run time is about 45 minutes, depending on the gel concentration and voltage. (The time is variable based on the gel 

concentration and the size of interested DNA. Be aware the samples run into the gel by checking if the blue band stays on the gel.) 

Remember that the voltage depends of the sample.●
d. After electrophoresis for 30-90 min, turn OFF power, disconnect the electrodes from the power source, and then carefully remove the gel from the gel box.

e. Stain gel for 10 minutes in EtBr.

f. Desstain for 15 mins in Water.

g. Ask a TA to help you use the GELDOC machine to obtain a black and white render of the electrophoresis gel. This is highly recommended. Make sure to save the Gel's image on the PC next to the GELDOC.

h. When using UV light, protect your skin by wearing safety goggles or a face shield, gloves and a lab coat.

4.  Digestion of pUC-19 Protocol
Prepared by Iris Sanchez

I. Mix in a PCR tube:

13uL of DNA○
0.5uL SmaI○
2uL rCutSmart Buffer○
4.5uL of Nuclease Free Water○
----------------------------------------------

Total reaction: 20.0 uL

II. Leave incubating at 25C overnight

Calculations:

TAE 10X to TAE 1X dilution:
90mL*3= 270mL ddH2O

10mL*3= 30mL TAE10X

TAE 10X to TAE 1X dilution:
40*0.9= 36mL

40*0.10= 4mL

TAE20X to TAE 1X dilution for CRV's lab (2 Liters): (80:20)
80*20= 1600mL

20*20= 400mL

Digestion 1 (sample M):
1uL of DNA of Sample M○
1uL SmaI○
1uL rCutSmart Buffer○
7uL of Nuclease Free Water○
----------------------------------------------

Total reaction: 20.0 uL

Digestion 2 (for pUC19. - Samples L, M, N): After discussing with our graduate advisor, we determined our goal was to digest at least 3ug of pUC-19 to have plenty of plasmid to use in future occasions, as well as 10U of enzyme, around 

a 3-fold excess. We hope for best results with these new parameters. Another change that will be implemented is the use of Nuclease Free Water in our protocols. 

13uL of DNA○
0.5uL SmaI○
2uL rCutSmart Buffer○
4.5uL of Nuclease Free Water○
----------------------------------------------

Total reaction: 20.0 uL

Volume Analysis Report:
39.02ng/uL of DNA*10= 390.2ng/uL of DNA in sample M.

Mistakes: 
Instead of sedimenting 3mL of E.coli in the pUC-19 extraction protocol, 5mL were used, causing plasmid concentrations in samples L, M and N to be higher and is proven when we see the bands in gel electrophoresis brighter than 

usual (estimate value of 1mg concentration)

○

Multiple bands were seen in gel electrophoresis, which had never been seen before in extraction protocols. We predict contamination and/or multimers of the plasmid. ○
Solution: Dr. Carlos Ríos sugested we digest one of our plasmid samples using a single cut enzyme (SmaI) and run another gel electrophoresis. ■

Results: 
Agarose gel was prepared using 0.40g agarose and 40mL TAE 1X on both occasions. ○
300 mL dilution of TAE 10X to TAE 1X was prepared (270mL ddh20 and 30mL TAE 10X).○
40 mL dilution of TAE 10X to TAE 1X was prepared (36mL ddh20 and 4mL TAE 10X).○
2L dilution of TAE 20X to TAE 1X was prepared (1600mL ddh20 and 400mL TAE 20X).○
Sample M has a total of 4.8mL because we ran out of our E. coli culture.○
Gel electrophoresis for Mini Prep ran for 1 hour at 90V on both occasions. ○
Multiple bands were observed in first gel electrophoresis (image below). Well 1 contained 1.5uL of 1KB Ladder, Well 2 contained Sample L, well 3 contained Sample M and well 4 contained sample N. ○

Discussion:



As discussed with our graduate advisor, it could be possible that the other bands we saw were multimers of the plasmid. After discussing with Dr. Carlos Ríos, we decided that the next step to follow is to perform a digestion with 

a single cut enzyme. We digested 1uL of the mini prep sample M with SmaI for 1 hour in 25 C. 

○

Afterwards we perform a gel electrophoresis looking for a single band and determine the concentration of the sample. In order to have the most accurate concentration measurement, we followed the product information: 10uL 

of 1kb ladder would be the correct amount to follow the mass (ng) provided in the product information sheet.

○

Well 1 Well 2

DNA
1kb ladder - 
10uL

Digestion 
reaction - Total 
volume 10uL 
(1uL of sample)

Loading dye 2uL

Total 10uL 12uL
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Gel electrophoresis of Sample M digestion for quantifi…

The gel electrophoresis for the digestion had one band as expected (Image Below).○



A Volume Report Analysis was conducted to determine DNA concentration. The Report established that we have 39.02ng/uL of DNA after the digestion. Considering our sample is diluted by a factor of 10 in the digestion 

reaction, the volume report analysis suggests that we have a final concentration of 390.2ng/uL of DNA in sample M.

○



We performed a second digestion reaction for all samples (L, M and N) with SmaI and left if incubating overnight at the 25C incubator at B-256.○
Both digestions were performed using Nuclease Free Water.○

Materials storage:

Digestion reactions were left in 25 C incubator in B-256.●
Leftover volumes of plasmid extraction (Miniprep) of samples L, M and N were stored on an orange NEB "butterfly" in -20 C fridge at laboratory B-266.●

Sample M: 6uL left○
Sample L: 12uL left○
Sample N: 12 uL left○

Nuclease Free Water (provided by Edwin, belongs to IGEM RUM), Fragments and previous plasmid purifications were stored in a small green box "IGEM RUM 2021" in the -20 C fridge in B-266.●
Previous digestion tubes were stored in a NEB "butterfly" in -20 C fridge in B-266.●
Loading dye and 1kb ladder were stored in a box with a blue lid that says "CRV" in -20 C in B-266.●
SmaI and CutSmart were RETURNED (enzyme and buffer does not belong to IGEM RUM) at the freezer next to the microbial hood in B-266.●

To-Do:

Dephosphatation and Purification○
Run agarose gel for Purification○
Ligation protocol○

Name Time In Time Out Time In Time Out Laboratory

Valeria Martinez 9:00AM 2:40PM 4:10pm 7:15PM B-256

Marieli Ruiz 9:50AM 2:40PM 4:10pm 5:20PM B-256

Rigo Espiña 9:20AM 2:40PM 4:10pm 7:15PM B-256

Iris Sánchez 9:30AM 2:40PM 4:10pm 7:15PM B-256
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Assistance Sheet for Thursday July 29, 2021

Place of work: University of Puerto Rico - Mayaguez Campus - Biology Building - B-256

Objectives:

Dephosphorylate and purify plasmid to prepare for ligation.1.

Fragment resuspension of D3Frag1 TWIST Bioscience.2.

Perform gel electrophoresis for checkpoint.3.

Ligation of D3Frag1 TWIST Bioscience fragment into pUC-19.4.

1.  Dephosphorilation of 5'-ends of DNA using CIP (SOURCE: NEB, modified according to B-266 protocols) 
Prepared by Iris Sanchez, supervised by student advisor Rigo Espiña 

*Remember to mix in ice*

Obtain samples from the 25°C incubator.1.

Obtain CIP enzyme (-20°C Freezer). Keep inside an ice box, must be kept cold at all times. 2.

Add 2 uL of CIP to the Sample Tube.3.

Add 3uL of SmaI buffer (rCutSmart) and 5uL purified water (Nuclease Free Water) to reach a total volume of 30uL. 4.

Move tube to 37°C incubator. Put tube in sand box inside the incubador. 5.

Leave incubating for 30 min. 6.

Once the incubation is done purify the plasmid to remove CIP, SmaI from the microtube pUC19 alone (See Dephosphatated DNA Purification). 7.

(Optional) If you're going to purify the plasmid on the same day, you can place it on the -4°C fridge until you get all the materials. If not place on the -20°C freezer.8.

Materials: 

CIP Enzyme■
Samples■
rCutsmart Buffer■
Purified Water■
Ice box■
2-20uL Pipette■
37°C incubator with Sandbox■

2.  Dephosphatated DNA Purification (SOURCE: B-266 Protocols) (CIP removal) 
Prepared by Iris Sanchez, supervised by student advisor Rigo Espiña 

Add 70uL to reach 100uL of water or buffer (Nuclease Free Water in this case because it was the reagent used in the Dephosphorilation resuspention).1.

Remember that the amount of uL depends on the total reaction of the dephosphorilation. The amount you add if to reach 100 uL.○
It is recommended to use the same solvent that the DNA was resuspended ○

Add 100uL of cloroform. 2.

Mix by inversion several times (4-6). 3.

Centrifuge at max velocity (13,000rpm) for five minutes.4.

Remove the aqueous phase and transfer to another microtube. Do NOT grab the organic phase, or you will ruin your sample. (The top phase)5.

Add 1/10 volumes of a 3M sodium acetate solution. (10uL)6.

Add 2 volumes of cold absolute alcohol (ethanol  100%). (200ul)7.

Incubate for fifteen minutes in ice. 8.

Centrifuge at max velocity (13,000rpm) for 5-10 minutes. 9.

Discard supernatant with a pipette. Make sure to remove ALL of it. 10.

Add 500uL of alcohol 70%-80%. Do NOT mix, simply add it. 11.

Centrifuge at 13,000 rpm for five minutes.12.

Remove all of the supernatant with a pipette.13.

Centrifuge once again at 13,000rpm for five minutes.14.

Remove supernatant if there's still some left on the microtube. If not, proceed to the next step. 15.

Leave the microtube to dry while inverted on top of towel paper for no more than 10 minutes. (RECOMMENDED: Do this inside a microbial hood or near a Bunsen burner to avoid contamination.) 16.

Resuspend the pellet found at the bottom of the tube (pUC19 DNA) in 20uL of TE buffer. 17.

Run an Agarose 1% gel with 5ul of the sample and analyze results.18.

Store the rest of the sample on -20°C freezer.19.

Materials:

Ice Box■
Centrifuge■
H2Odd■
Cloroform■
3M Sodium Acetate■
Cold Absolute Ethanol■
Alcohol 70%■
TE Buffer■
Additional clean microtube(s)■
Towel paper■
2-20uL pipette■
20-100uL pipette■
100-1000uL pipette■

3. Gel electrophoresis
Prepared by Iris Sanchez, supervised by student advisor Rigo Espiña 

We usually use up around 30mL for one single 1% Agarose gel, which is why we propose the following measures: mixing 40mL of TAE 1X with 0.400g of Agarose powder to ensure that we use up all of the agarose that is 

prepared and we avoid having small amounts (5-10mL) of leftover agarose in our flasks.  This is up to the user's discretion, but these measurements are based off on the amount of agarose used in the previous gels that 

turned out well. If you desire to make a thicker gel, prepare around 35mL of TAE 1X with 0.350g agarose powder. We do not recommend preparing agarose in batch amounts to be stored during long periods of time.

A. Gel electrophoresis (SOURCE: Plasmid Electrophoresis / Normal Electrophoresis) - 
Add 40 ml 1X TAE buffer to a conical flask.  1.

Then, add 0.4 g agarose (1%) to the conical flask.2.

Microwave for 1-3 min until the agarose is completely dissolved (but do not overboil the solution, as some of the buffer will evaporate and thus alter the final percentage of agarose in the gel. Many people prefer to 

microwave in pulses, swirling the flask occasionally as the solution heats up.).

3.

Let agarose solution cool down to about 50 °C (about when you can comfortably keep your hand on the flask), about 5 mins.4.

Pour the agarose into a gel tray with the well comb in place. 5.

Place newly poured gel at room temperature for 20-30 mins, until it has completely solidified. 6.

Once solidified, place the agarose gel into the gel box (electrophoresis unit). 7.

Orient the gel with wells (comb removed) facing the BLACK negative electrode. Check if the gel is covered by TAE buffer in the tank. 8.

Fill gel box with 1x TAE  until the gel is covered.  9.

B. Running agarose gel - Rigo Espiña, supervised by Iris Sánchez
Add 1/5 of 6X loading dye to the DNA to a total volume of <25 µl (depended on the well) before adding to the wells. Mix loading dye to DNA to make the solution colored. 1.

Example, if total sample is 5uL add 1uL of loading dye.a.

Load the sample to the wells2.

Well 8 Well 7 Well 6 Well 5

DNA Ladder 1kb 10uL Sample L 2uL Sample M 2uL Sample N 2uL

TE Buffer 3uL 3uL 3uL

Loading dye - 1uL 1uL 1uL

Total 1.5uL 6uL 6uL 6uL
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Table2

c. Run the gel at 90 V until the dye line is approximately 75-80% of the way down the gel. A typical run time is about 45 minutes, depending on the gel concentration and voltage. (The time is variable based on the gel 

concentration and the size of interested DNA. Be aware the samples run into the gel by checking if the blue band stays on the gel.) 

Remember that the voltage depends of the sample.●
d. After electrophoresis for 30-90 min, turn OFF power, disconnect the electrodes from the power source, and then carefully remove the gel from the gel box.

e. Stain gel for 10 minutes in EtBr.

f. Desstain for 15 mins in Water.

g. Ask a TA to help you use the GELDOC machine to obtain a black and white render of the electrophoresis gel. This is highly recommended. Make sure to save the Gel's image on the PC next to the GELDOC.

h. When using UV light, protect your skin by wearing safety goggles or a face shield, gloves and a lab coat.

C. Using GELDOC
a. Open GELDOC tray and clean with alcohol and kimwipes. 

b. Place gel in the tray, with the bottom of the gel close to the crack on the GELDOC glass.

c. Turn on GELDOC (back - left side of GELDOC)

d. Press EPIWHITE

e. Open _______ program in the computer

f. Press FILE and GELDOC XR. 

h. Press Trans UV on GELDOC

i. Verify that the computer program is set to "UV" and press autoexpose.

j. Once you see the gel and bands, press "Freeze" once you see the best image resolution.

k. Press "Save" and save on IGEM RUM 2021 folder in the Raw format. 

l. Click FILE and "Export as .jpeg", set to 100 and save on IGEM RUM 2021 file. 

m. Send the image through email (to yourself) for you to add to Lab Notebook.

n. Change the GELDOC setting back to EPIWHITE before opening the tray, discard gel on Biohazard, and clean tray with alcohol and kimwipes.

o. Turn off GELDOC

4. Fragment resuspension of TWIST Bioscience fragment (Source: TWIST Bioscience)
Prepared by Valeria Martinez
Twist Bioscience DNA products are dried down and shipped in either 2 mL microcentrifuge tubes or 96-well plates. Although double-stranded DNA and single-stranded oligonucleotides are stable under most standard laboratory storage 

conditions, it is important to consider the following best practices to maintain the high quality of the DNA synthesized by Twist Bioscience. 

b. Upon receipt, briefly centrifuge the tube or plate and resuspend in nuclease free Tris-EDTA (TE)buffer, pH 8.0 or 10 mM Tris-HCl, pH 8.0 to the desired concentration. We do not recommend resuspension in water. 

c. A concentration of at least 10 ng/μL is recommended for the stock dilution, but the optimal concentration will need to be determined based on your desired application. 

**ALL FRAGMENTS WILL BE DILUTED TO A FINAL CONCENTRATION OF 100ng/uL. CALCULATE uL OF NUCLEASE FREE TE BUFFER NECESSARY TO REACH THIS CONCENTRATION**
d. Prepare aliquots of the stock dilution and separate working aliquots to limit chances of contamination and to reduce the number of freeze/thaw cycles. Use working aliquots as soon as possible after preparation and minimize 

exposure to high temperatures. 

e. For long-term storage (up to one year), freeze DNA at –20° C. For even longer storage, freeze DNA at –80°C.

Notes:

D3Frag1 concentration was 1000ng. It was resuspended in 10uL of TE buffer for a final concentration of 100ng/uL.

5. Blunt-Ends Ligation Protocol using Hi-T4 DNA Ligase (SOURCE: NEB)
Prepared by Iris Sanchez, supervised by student advisor Rigo Espiña 

Comments: 
For practical purposes, use only one sample, so that we can utilize the others for more ligation practices and have more opportunities to perform it○
Prepare Maria bath and set to 16 C before starting the protocol.○
Obtain purified vector/plasmid and suspended insert fragments.a.

Grab a separate microcentrifuge tube and name it D3F1b.

Set up the following reaction in a microcentrifuge tube on ice. *IMPORTANT* The T4 DNA Ligase Reaction Buffer should be thawed and resuspended at room temperature. Buffer contains ATP, don't add to solution until it is 
fully dissolved and no particles can be seen.

c.

Ligation w 
Sample L

C1 C2

T4-DNA Ligase Reaction 
Buffer (10X) (DONE)

1uL 1uL 1uL

Vector DNA (DONE) 0.25uL (52.5ng)
*may vary 
according to 1:3 
vector:insert ratio

0.25uL 0.25uL

Insert DNA 1.5uL* (150ng)
*may vary 
according to 1:3 
vector:insert ratio

0uL 0uL

Nuclease-free water (DONE) 6.75uL done 8.75uL done 8.25uL done

Hi-T4 DNA Ligase (add last) 0.5uL 0uL 0.5uL

Total Volume 10uL 10 uL (for C1) 10 uL (for C2)
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Microcentrifuge Tube Contents

d. Gently mix the reaction by pipetting up and down and microfuge briefly.

e. Prepare two additional PCR tubes with the following contents. They will serve as control 1 and control 2.

f. For blunt ends (2X StickTogether™ DNA Ligase Buffer), incubate at 16°C overnight. Do not heat kill the reaction because heat treating the PEG in the StickTogether™ DNA Ligase Buffer will inhibit transformation.

g. Once the ligation is done, the sample tube will be stored at -20°C.

Results: 
We forgot to transfer the Dephosphorilation from a PCR tube to a microtube and had added Chloroform before tranferring the samples to microtubes that are essential for centrifugation.●

SUNDAY, 7/25/2021

TUESDAY, 7/27/2021

WEDNESDAY, 7/28/2021

THURSDAY, 7/29/2021



Post-purification of Samples L, M and N

 

Volume report of Purification of Samples L and N
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We forgot to transfer the Dephosphorilation from a PCR tube to a microtube and had added Chloroform before tranferring the samples to microtubes that are essential for centrifugation.●
We used 2uL of the Purificated sample for the Gel Electrophoresis, so there are 18uL left of each Purificated Sample.●
The gel electrophoresis had one band ●
According to the Volume Analysis Report which indicated a concentration of 71.28ng in a 2/6 dilution. 71.28ng/uL*3= 213.84ng.●
We performed ligation and stored samples at the 4C freezer on a heat bath at 16C.●

Discussion
Gel electrophoresis after plasmid (also referred to as vector) purification results are seen below. From right to left, 1kb ladder (10uL), sample L, sample M, sample N. 

Results analysis: ●
We see that only sample L showed the expected resulting band, we decided to determine the volume of vector in this lane○
No bands were seen in sample M, for we predict two possibilities: concentration being too low to be seen in our gel, or a partial digestion.○
Sample N showed a band of a lower molecular weight than expected. It could be a possibility of partial digestion.○
We decided to proceed the protocol only with Sample L. Samples M and N will be studied thoroughly in the next week.○



Volume report analysis was done to determine the concentration of vector and amount to use in our ligation reaction. In order to use 1uL of Loading dye 6X, we diluted 2 uL of our purified vector in 3uL of TE buffer. By using 10uL of 1kb 

ladder, we can use the mass chart on the product sheet to perform our volume report. Volume report analysis is below.



We diluted our samples by a dilution factor of 3.

2uL purified vector / 2 uL sample + 3 uL TE buffer + 1uL loading dye = 2/6 = 1/3●
Keeping this in mind, we predict the amount of 71.28ng x 3 = 213.84 ng/uL

All ligation reaction protocols must be studied thoroughly and amounts will vary according to vector concentration. As recommended by our graduate advisor Victor, the buffer to be used will be the T4-DNA Ligase Reaction buffer. Always 

verify the product sheet of the Hi-T4 DNA Ligase kit for exact amounts of buffer and ligase depending on total reaction volume (10uL or 20uL). 

Materials Storage:
Ethanol 100% is stored in the freezer in B-266 by the microbial hood.●
We have 3M Sodium Acetate and TE buffer stored in B-256 in red "gradilla".●
Chloroform is stored in B-256 in blue gradilla with large tubes labeled "IGEM RUM". Chloroform is labeled with blue tape.●
D3Frag1 resuspension (concentration is 100ng/uL.) and purified samples LMN are stored in B-266 -20 C fridge in green IGEM RUM box (fragment vial has a green lid)●
CIP and CutSmart were stored in the freezer of the fridge next to microbial hood in B-266. ●
Loading dye and 1kb ladder were stored in CRV labeled box in -20 C fridge in B-266.●
NEB Hi-T4 DNA Ligase Kit was stored in CRV labeled box in -20 C fridge in B-266.●
Purified vector samples, D3were stored in green IGEM RUM box in -20 C fridge in B-266.●

Name Time In Time Out Time In Time Out Laboratory

Marieli Ruiz 11:00AM 6:50PM B-256

Frances Acevedo 10:40AM 3:30PM 4:05PM 6:50PM B-256

Rigo Espiña 10:35AM 3:30PM 4:05PM 6:50PM B-256

Solimar Muñiz 11:15AM 3:30PM 4:05PM 6:50PM B-256

Adriana Arroyo 12:00PM 6:50PM B-256
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Attendance Sheet for Friday, July 30, 2021

Place of work: University of Puerto Rico - Mayaguez Campus - Biology Building - B-256

Objectives:

Insert plasmid containing D3Frag1 into competent E.coli cells using bacterial transformation.●

Protocols:
Bacterial Transformation Protocol using NEB 10-beta competent E.coli High Efficiency 1.

*Before you begin:

Label and place 3 petri dishes (Exp, C1, C2) inside 37 C incubator to get rid of any condensation they might have and adjust them to the temperature. NEB 10-beta/Stable Outgrowth Medium should be in room temperature 

for use. Petri dishes to be used are those prepared for blue-white screening (LB + Amp + IPTG + X-gal) prepared and found in B-256 fridge.

I.

Look up hockey stick streaking techniques if you have doubts on how to perform. Be careful when sterilizing hockey stick with alcohol to avoid dangerous situations, and be mindful of not melting the agar with your hot 

hockey stick.

II.

Always work on ice. Break ice with hammer to have smaller chunks.III.

Read through the protocol and have all materials ready before you start. For best efficiency, steps should be done in a timely manner (as soon as cells melt you must begin).IV.

DEACTIVATING LIGASEV.

After ligation reaction is complete, you proceed to deactivate ligase. (EN ESTE CASO, NO COMIENCEN LA DESACTIVACION HASTA QUE TERMINE LA REACCION A LAS 12PM)1.

To deactivate ligase, store ligation reaction in 4 C for one hour, then Maria bath at 65 C for 30 minutes. Afterwards, leave in 4 C fridge for 5 minutes*2.

Protocol:

Thaw a tube of NEB 10-beta Competent E.coli cells on ice until the last ice crystals disappear. Mix gently and carefully pipette 50uL of cells into a NEW transformation tube on ice. I.

Don't allow cells to be in room temperature for a long time for it can decrease efficiency. Once you are done with this step, store stock immediately in -80C. 1.

Add 1-5uL containing 1pg-100ng of plasmid DNA to the cell mixture. Carefully flick the tube 4-5 times to mix the cells and DNA. Do not vortex.II.

We will be using 2uL of plasmid DNA (ligation)1.

Place the mixture on ice for 30 minutes. Do not mix.III.

Heat shock at exactly 42 C for exactly 30 seconds. Do not mix.IV.

Place on ice for 5 minutes. Do not mix.V.

Pipette 950uL of room temperature NEB 10-beta/Stable Outgrowth Medium into the mixtureVI.

We will be using 948uL to reach a final volume of 1000uL.1.

Place at 37 C for 60 minutes. Shake vigurously (250 rpm) or rotate.VII.

Warm selection plates at 37 C (Se supone que ya hayan hecho esto :) )VIII.

Mix the cells thoroughly by flicking the tube and invertingIX.

Spread 50uL-100uL onto a selection plate and inoculate overnight at 37 C. Alternatively, incubate at 30 C for 24-36 hours or 25 C for 48 hours. X.

We will be using 100uL on each plate and incubating overnight at 37 C.1.

Materials:
37°C incubator■
Ice box■
Ice■
Hammer (to break ice)■
Ligation PCR tubes (Control 1, Control 2 and Ligation Tube)■
70% ethanol■
NEB 10-beta competent E.coli cells■
0.2-2uL pipette■
2-20uL pipette■
20-100uL pipette■
100-1000uL pipette■
Three new 1.5mL-2mL microtubes■
NEB 10-beta/Stable Outgrowth Medium■
Three petri dishes containing LB + Amp + Xgal + IPTG■
Hockey stick■
Bunsen Burner■
Parafilm■

Notes:

*Bacterial transformation plates were left incubating at the ____ (incubator and location) at _____ (time)*. 

Notice this is the protocol that was realized: 
Steps from I and III was done correctly, however the following protocols were mixed as:

II. Add 1-5uL containing 1pg-100ng of plasmid DNA to the cell mixture. Carefully flick the tube 4-5 times to mix the cells and DNA. Do not vortex.

10uL of plasmid DNA (ligation) was added.a.

IV. Pipette 950uL of room temperature NEB 10-beta/Stable Outgrowth Medium into the mixture

We will be using 940uL to reach a final volume of 1000uL.a.

V. Heat shock at exactly 42 C for exactly 30 seconds. Do not mix.

VI. Place on ice for 5 minutes. Do not mix.

VII. Place at 37 C for 120 minutes. Shake vigurously (250 rpm) or rotate.

Steps from VIII to IX was done properly 

X. Spread 150uL onto a selection plate and inoculate overnight at 37 C. Alternatively, incubate at 30 C for 24-36 hours or 25 C for 48 hours. 

We will be using 100uL on each plate and incubating overnight at 37 C.a.

5. Blunt-Ends Ligation Protocol using Hi-T4 DNA Ligase (SOURCE: NEB)
Comments: 

For practical purposes, use only one sample, so that we can utilize the others for more ligation practices and have more opportunities to perform it○
Prepare Maria bath and set to 16 C before starting the protocol.○
Obtain purified vector/plasmid and suspended insert fragments.a.

Grab a separate microcentrifuge tube and name it D3F1b.

Set up the following reaction in a microcentrifuge tube on ice. *IMPORTANT* The T4 DNA Ligase Reaction Buffer should be thawed and resuspended at room temperature. Buffer contains ATP, don't add to solution until it is 
fully dissolved and no particles can be seen.

c.

Ligation Sample 
L (3 tubes)

C1 C2

T4-DNA Ligase Reaction 
Buffer (10X) (DONE)

1uL 1uL 1uL

Vector DNA (DONE) 0.25uL (52.5ng)
*may vary 
according to 1:3 
vector:insert ratio

0.25uL 0.25uL

Insert DNA 1.5uL* (150ng)
*may vary 
according to 1:3 
vector:insert ratio

0uL 0uL

Nuclease-free water (DONE) 6.75uL done 8.75uL done 8.25uL done

Hi-T4 DNA Ligase (add last) 0.5uL 0uL 0.5uL

Total Volume 10uL 10 uL (for C1) 10 uL (for C2)
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Ligation

d. Gently mix the reaction by pipetting up and down and microfuge briefly.

e. Prepare two additional PCR tubes with the following contents. They will serve as control 1 and control 2.

f. For blunt ends (2X StickTogether™ DNA Ligase Buffer), incubate at 16°C overnight. Do not heat kill the reaction because heat treating the PEG in the StickTogether™ DNA Ligase Buffer will inhibit transformation.

g. Once the ligation is done, the sample tube will be stored at -20°C.

Notes:

Instead of using 2uL of ligation, it was used a full 10 uL of ligation reaction. Since the total reaction was bigger, the quantities changed. (Color red on the protocol)●
Plates were placed at 6:28pm in the 37C incubator in B-266. Take them out al 10:20am -12:28pm●
Ligation were placed at 6:43pm in the water Maria bath at 16C inside the 4C fridge in B-266.  TAKE OUT at 10:43am-12-43pm.●

Name Time In Time Out Time In Time Out Laboratory

Lionel Rivera 12:30 2:00

Luis Garcia 12:00 2:00
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Attendance Sheet for Saturday, July 31, 2021

Place of work: University of Puerto Rico - Mayaguez Campus - Biology Building - B-256

Objectives:

Ligase deactivation of second ligation of sample L 1.

Verify transformation plates of sample L and store in 4 C in ziploc.2.

Protocols:

I. DEACTIVATING LIGASE

After ligation reaction is complete, you proceed to deactivate ligase. (EN ESTE CASO, NO COMIENCEN LA DESACTIVACION HASTA QUE TERMINE LA REACCION A LAS 12PM)1.

To deactivate ligase, store ligation reaction in 4 C for one hour.2.

Then Maria bath at 65 C for 30 minutes. 3.

Afterwards, leave in 4 C fridge for 5 minutes4.

Store in -20C.5.

Comments: 

Ligation reaction was stores in -20C, more specifically, it remains ontop of the blue box labeled iGEM-RUM. ●

Bacterial transformation results:



Comments: neither plates were shown to have presence of bacterial colonies. Reason might be due to plates being moved from different temperature resulting in condensation or dilution of said bacterial strands. 

FRIDAY, 7/30/2021

SATURDAY, 7/31/2021


