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 UW iGEM Lab Training Exercise  

The overall goal of the lab exercise is to transform E. coli cells previously unable to express GFP (green 

fluorescent protein), to now express GFP. GFP expression is visible when the cells are viewed under 

UV light. This is done by turning on a gene, which is achieved by positioning a promoter in front of the 

sequence and assembling it into another vector. This is done all in one step. (Drawn on board) 

 

To separate out the plasmid DNA (which acts as the vector to contain our gene of interest) we use the 

cells inherent chemical nature and manipulate it to differentiate the cell components. Centrifuging is 

a big component of the separation of cell components by spinning at high speeds. It separates 

components of different sized in a mixture and is therefore used to separate out different cell 

components. 

Important Notes on Centrifugation… 

(When centrifuging make sure that tubes are placed across each other so that the centrifuge is 

balanced. If you have an odd number of tubes, a microfuge tube filled with the equivalent amount of 

water can be used as a “dummy tube”. Orient the tube with the hinge facing up so you can anticipate 

where the pellet is going to form, as it may be difficult to see a pellet in some miniprep procedures) 

MOST IMPORTANTLY!: This is a sequential process and the samples that you are working with 

will be carried on to the next day. If at any point you are confused/unsure ASK!  
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DAY 1: PIPETTE BASICS, PLASMID MINIPREP AND RESTRICTION DIGEST 
 

Use of Micropipettes  
This is a short exercise to familiarize you with what µL volumes look like in microfuge tubes. It is a 

good habit to anticipate what you expect in terms of volume so that you know if all the components 

of your reaction have been added (and to ensure that your pipette is properly calibrated). 

Materials 

- P10 Micropipette 

- Micropipette tips 

- 5 microfuge tubes 

 

Into separate microfuge tubes, pipette 10.0, 5.0, 2.0, 1.0 and 0.5µL of water using a P10 micropipette. 

(Pay special attention to how volumes look in pipette. Note that the pipette is conical, so lower 

amounts don't look proportionally as small in the tip as you'd expect.) Note that it is common to 

indicate a decimal place when calibrating a pipette by a line or a change in font color. Always look at 

the top of the pipette to see the volume range it can accommodate. 

 

Supplementary Exercise: Standard Curve of Fast Green 
One of the goals of this additional exercise is to test the precision and reproducibility of your 

micropipetting skills by using the Genesys spectrophotometer to measure absorbance of a fast green 

dye to produce a standard curve.  
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If the absorbance values of the two different samples of the same concentration are the same (or very 

close) then you know that your pipetting is precise. 

Materials 

-  Fast green solution 

- dH2O 

- 18 microfuge tubes 

-  3 cuvettes 

 

Protocol:  

1. Before you begin, turn on the Genesys spectrophotometer and set the wavelength to 635 nm. 

There will be an instruction sheet on how to use the spectrophotometer next to each unit. 

 

2. Using the stock solution of Fast Green provided (10 g/ml) and dH2O as your diluent, prepare 

samples for a standard curve in duplicate (You will need two samples for each concentration). 

This will be done by diluting the stock to the following concentrations; 0.1 g/ml 0.25 g/ml, 

0.5 g/ml, 1.0g/ml, 2.5 g/ml, 5.0 g/ml, 7.5 g/ml and 10 g/ml in 1.5 ml microfuge tubes. 

The final volume of each dilution should be 1.0 ml  

3. Vortex all tubes to mix thoroughly. 

4. Use 3 disposable cuvettes in total to take your readings. One will be for your dH2O blank, the 

other two for each of your duplicate samples.  

5. Begin by zeroing the Genesys spec with the dH2O blank. 

6. Starting with the most dilute Fast Green samples, transfer the tube contents to the two 

cuvettes and read the absorbance at OD635. Record the values in the table provided above. 

Final concentration 
of Fast Green 

Volume of Fast 
Green  
@ 10 µg/ml  

Volume of dH20  
diluent 

OD 635 

Sample 1 
OD 635  

Sample 2 

Blank     

0.1µg/ml     

0.25 µg/ml     

0.5 µg/ml     

1.0 µg/ml 100 µl 900 µl   

2.5 µg/ml     

5.0 µg/ml     

7.5 µg/ml     

10.0 µg/ml     
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7. Return the contents of the cuvette to the appropriate microfuge tube and rinse the cuvette 

thoroughly with dH2O and transfer the contents of the next dilution series to the cuvettes to 

read.  

8. Continue with the increasing concentrations of Fast Green until all samples have been read 

and recorded in the table.  

Plasmid Miniprep 
A plasmid miniprep is a procedure used to isolate plasmids from the cells that we are interested in. 

Materials 

- 3 cultures 

- 6 microfuge tubes 

- 3 spin columns 

 

1. Acquire tubes with cultures, 1 of each:   

DH5α-BBa_J61002-J23101 (iGEM strain #72),  

DH5α-pSB1A2-E0240 (iGEM strain #110),  

DH5α-pSB1C3-J04450 (iGEM Strain #111). 

2.   Acquire 3 microfuge tubes. Label to differentiate the three cultures 

(strain number is probably the best since it is the smallest identifier) and 

your initials. 

3. Pipette 1.5 mL of each culture into a different microfuge tube and 

centrifuge the three tubes at 12,000rpm for one minute. Discard the 

supernatant (liquid).  

4. Into the same microfuge tubes with the pellet, pipette 1.5ml of the 

cultures and centrifuge the three tubes at 12,000 rpm for one minute. 

Discard the supernatant 

5. Repeat step 4. 

6. Add 100µL of resuspension solution with a P200 pipette, and gently 

aspirate* to mix. Wait about a minute.  

7. Add 200µL of lysis buffer with P200. Invert the tube gently 5 times. 

Incubate tube on ice for 1-3 minutes 

8. Add 350µL with P1000 of neutralization solution.  Allow to incubate at 

room temperature for 1 minute. 

9. Spin at 12,000 rpm for 5 min.  

At this step if your pellet has not formed neatly (aka it is loose and cloudy 

along the side) the tube should be spun at 12,000rpm for another 2 

minutes. It sometimes helps to rearrange the tubes in the centrifuge if 

The resuspension 

solution is just buffer in 

which your cells now 

float. Also it contains 

RNase, which will chop 

up unnecessary RNA 

when cells are broken 

up. 

Performing steps 4 and 

5 allows you to collect 

more cells and give you 

a larger amount of DNA 

*To aspirate means to 

take up the  volume of 

the solution and pellet 

with the tip and then 

expel it. Repeat this 

until the pellet is 

dissolved)  

The lysis solution is 

alkaline and it causes 

breaking up the cells. 

The contents of the cell 

lose their original state 
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some of the pellets are properly formed but others are not. 

10. Obtain and label 3 spin columns. Use P200 micropipette and pipette out 

200 µL of the supernatant at a time into the spincolumn. (Take special 

care to avoid area of pellet) The volume (and pipette tip) can be adjusted 

for optimal extraction. 

 

Figure 1: Silica colums (http://genemol.org/genemol/firstweek/thursday-01/SVRNA/spincol.jpg) 

 

11. Discard the old tube with pellet immediately.  

12. Spin at 10,000rpm for 2 minutes, discard flow through. 

13. Apply 500µL wash solution, spin for 2 minutes at 10,000rpm, then 

discard flow through. 

14.  Repeat this step.  

15. Move the column into new, labeled microfuge tubes. 

16.  Add 30µL elution buffer and wait 2 minutes. At the step, the elution 

buffer should be pipetted directly onto the column. Make sure the liquid 

is not along the walls of the columns.  

17. Centrifuge at 10,000rpm for 2 min, then discard the column. Retain the 

DNA sample that has been eluted off the column. 

and precipitate out of 

solution 

 

The addition of 

neutralization solution 

causes the DNA to 

renature. 

When the genomic DNA 

renatures it does not do 

so neatly and the larger 

gel like formation that 

you see in the tube is 

the genomic DNA. Since 

plasmid DNA is circular 

and intertwined it 

renatures faster. 

 

The silica column will 

bind the negatively 

charged DNA since the 

SiO2 that is found on the 

surface carries a 2+ 

charge. 

 

The wash solution is 

Ethanol and buffer. We 

are getting rid of protein 

and whatever other 

contaminants there 

might be. 

 

The sample that you have obtained has plasmid DNA if all steps were followed correctly. 

Measuring the Concentration and Purity of DNA 
Measuring the intensity of absorbance of DNA solution at wavelengths at 260nm and 280n is used as 

a measure of DNA purity. DNA absorbs UV light at 260 and 280nm and aromatic proteins absorb UV 

light at 280nm.  A pure sample of DNA will have a 260/280 ratio of 1.8 -2.0. A ratio that is lower than 

that will indicate that the DNA preparation has been contaminated with protein.  
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16. Use Nanodrop to measure the preps. If the concentration is less than 100ng/µL then the solutions 

will be evaporated to increase concentrations. 

 

Sample Nanodrop Concentration 
(ng/ul) 

260/280 Ratio Volume of Sample to be 
used in digestion* 

#72    

#110    

#111    

∗ 𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝐷𝑁𝐴 𝑑𝑖𝑔𝑒𝑠𝑡 𝑖𝑛 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 (𝑢𝑙) =
𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝐷𝑁𝐴 𝑛𝑒𝑒𝑑𝑒𝑑  𝑢𝑔 × 1000  

𝑛𝑔
𝑢𝑔 

𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝐷𝑁𝐴 (
𝑛𝑔
𝑢𝑙

) 
 

17. Pipette 1µL of each sample into a new tube, add 8µL of water and 1 µL save for tomorrow in -20C 

freezer. (Label these as “undigested control”) 

Restriction enzyme digestion 
18. Using the concentration of DNA that is derived from the nano drop calculate the volume of 

DNA sample that you need to ensure your sample contains 2 µg of DNA. Use that volume of 

DNA to set up the separate digestions as listed below. 

 

#72 Volumes to be added 

2 µg of BBa_J61002-J23101 DNA Follow equation above 

EcoRI 2 µL 

SpeI 2 µL 

Buffer 4 µL  

miliQ water  To make total volume at least 40 µL 
(if necessary) 

Total Volume 40ul 

 
 

 

#110 Volumes to be added 

2 µg of BBa_J61002-J23101 DNA Follow equation above 

XbaI 2 µL 

PstI 2 µL 

Buffer 4 µL  

miliQ water  To make total volume at least 40 µL (if 
necessary) 

Total Volume 40ul 

The total volume 

of a restriction 

enzyme reaction 

should always be 

10 times the 

volume of the 

total enzyme 

volume 

 

Therefore for #72 

and #110 the 

total volume 

should be at least 

40uL and for #111 

the volume 

should be at least 

20uL 
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(#111) Volumes to be added 

1µg of pSB1C3-J04450 DNA Follow equation above 

EcoRI 1 µL 

PstI 1 µL 

Buffer 2 µL  

miliQ water  To make total volume at least 20 µL (if 
necessary) 

Total Volume 20ul 

18. Set the three microfuge tubes into the 37 °C waterbath for 1 hour.  

19. Make sure all digestion tubes labelled clearly. Collect samples and put into iGEM -20 °C freezer. 

List of equipment (provided by department) 

1-2 spectrophotometers 

Disposable cuvettes 

10x P10 

10x P20 

10x P1000 

10x P200 

4-6 microcentrifuges 

pipette/tube waste pitchers 

Nanodrop 1000 

waterbath set to 37 °C  

12 µfuge tube racks for bench use and to put into waterbath. 

10x Ice buckets 

large cart to store/ transport materials 

List of supplies (provided by iGEM) 

plenty of (sterile?) microfuge tubes 

Pipette tips in boxes (sterile), for P10, P200, P1000 

40x spincolumns 

13x ufuge tubes with 350µL resuspension solution 

13x ufuge tubes with 650µL lysis solution 

13x ufuge tubes with 1100 µL Neutralization solution 

13x tubes with 3mL wash buffer. 

13x ufuge tubes with 100 ul elution buffer. 

13x culture tubes (5mL LB) with DH5α-BBa_J61002-J23101 
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13x culture tubes (5mL LB) with DH5α-pSB1A2-E0240 

13x culture tubes (5mL LB) with  DH5α-pSB1C3-J04450 

5x tubes with 7µL of FD EcoRI 

5x tubes with 7µL of FD PstI 

5x tubes with 5µL of FD XbaI 

5x tubes with 5µL of FD SpeI 

5x tubes 20uL FD buffer 

 

DAY 2: AGAROSE GEL ELECTROPHORESIS AND LIGATION 

Making a Gel 
Materials 

- Gel rig 

- 1 Erlenmeyer flask 

- 0.32g agarose powder 

- ~ 300ml 1X TAE buffer 

1. Seal the ends of the gel casting tray and insert the comb into the notch 

closest to the end of the tray that is close to the black electrode. Set the 

casting tray in a place on the lab bench where it will not be disturbed. 

Prepare 40ml of 0.8% agarose gel.  

The amount of agarose needed for this is: 

0.8/100 *40ml = 0.32g 

2. Measure out 0.32g of agarose into an Erlenmeyer flask 

3. Add 50mL of 1X TAE buffer, swirl to mix 

4. Heat in microwave ~1 min or to dissolution: 40 seconds, mix, 20 seconds, 

mix and assess progress, 20 seconds more if necessary. Avoid grabbing 

flask with bare hands, it is hot. 

5. As the gel is cooling down add 0.5 µL of Gel Red dye into the gel and swirl 

to mix 

6. Once the flask is cool enough to hold for a prolonged amount of time, 

pour the agarose gel mixture into gel tray, insert the comb, let it solidify 

for about 20 min. The gel will appear cloudy when it has solidified. Do 

not move the casting tray during solidification 

7. Once you are confident that your gel has solidified fill the chamber of the 

DNA is negatively 

charged and so will travel 

to the positive electrode 

(typically the black 

electrode) 

Gel Red is a dye that 

intercalates into the 

double stranded DNA so 

that it is visible when put 

up against a UV light  

 

Imperfections caused by 

moving the gel will skew 

your results 

TAE buffer is important 

as it helps conducts 

current through the gel 
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gel rig with just enough 1X TAE solution to cover the entire surface of the 

gel. 

8. Gently remove the comb. To do so grab the two ends of the gel comb 

carefully and applying minimal pressure pull the comb out slowly. 

This is an important step because you do not want to cause tears 

between the wells or to the bottom of the gel. 

9. Your gel is now ready for samples to be loaded. 

 

 

Setting up and Loading the Gel 
The gel is run to check to see if the digestion reaction worked . The undigested samples are used as controls 

and to ensure that that sample did not get cut. When running a gel one should anticipate what to expect so 

that the diagnostic is effective. 

Since the digested samples plasmids cut with two restriction enzymes two bands can be expected.  

However, with the undigested plasmids three bands can be expected:  

 

Figure 2: Intact plasmids on gel electrophoresis (Agarose Gel Electrophoresis of DNA, 2000) 

Materials 

- undigested control (from last day) 

- digested samples (from last day) 

- 3 microfuge tubes 

- miliQ water 

- 6X Loading dye 

1. Acquire samples from last day (undigested control and the digested 

samples) and leave them on ice. 

The loading dye makes 

the digest denser than 

the buffer so that the 

digest will sink to the 

bottom of the well 

Loading dye also 

provides a visual means 

to assess the progress of 

2. Since we are going to save majority of the digested plasmids for the 

ligation reaction (Day 3) diluted samples will be run on the gel.  

Set up the 3 samples in separate microfuge tubes in the following way: 

 Volumes 

digested plasmid (#72, 110, 111) 1µL 
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water 8 µL 

6X Loading Dye  1µL 

 

Label these tubes “diluted digest” 

electrophoresis 

3. Load the wells of the gel in the following way (the numbers represent the 

well number) 

use a fresh tip for each of the samples. 

pipette 10µL from each tube include the DNA marker into separate wells 

in the gel chamber.  

1) Ladder (fermentas 1kb+, prediluted)  

2) undigested  BBa_J61002-J23101(#72)  

3) BBa_J61002-J23101/EcoRI+SpeI   

4) undigested  pSB1A2-E0240 (#110) 

5) pSB1A2-E0240/XbaI+PstI  

6) undigested  pSB1C3-J04450  (#111) 

7) pSB1C3-J04450/EcoRI+PstI  

 

A stream of fine bubbles 

at the positive electrode 

(red) is O2gas and at the 

negative electrode 

(black) is H2 gas, 

indicating current flow. 

Shortly after the current 

is applied loading dye 

can be seen moving 

through thte gel toward 

the positive electrode.  

Bromophenol blue is a 

fast running purplish 

band. It migrates 

through a 0.8% agarose 

gel at the same rate as a 

300bp linear dsDNA 

Xylene cyanol is a slower 

running blue/ aqua dye. 

It migrates through a 

0.8% agarose at the 

same rate a 4000bp 

linear dsDNA 

(ds= double stranded) 

4. Fit the cover of the camber onto the gel rig and connect the electrical 

leads to the power supply. Make sure the leads are connected so that 

the DNA migrated in the correct direction. 

5. Turn on the power supply. Electrophorese at  ~ 115V until the purple dye 

is about ¾ of the way to the end of the gel. 

6. When the gel is done use a UV transilluminator to visualize the DNA and 

take a picture for your records 

 

 

Purification protocol (to separate DNA from Restriction Enzymes)(BioBasic): 

The purification protocol is performed to isolate the plasmid fragments from the enzymes so that a 

ligation reaction can be carried out later. 

Materials 

- Binding Buffer II 
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-  3 spin columns 

-  wash solution 

-  elution buffer 

- 1 microfuge tube 

 

1. Add 120µL of Binding Buffer II to each of the DNA digestion mixtures from 

last day and apply the whole mixture (of DNA + buffer) to separate 

columns. 

2.  Incubate for 2 minutes at room temperature. 

3.  Spin at 10,000rpm for 1 minute at room temperature then discard 

flowthrough. 

4.  Add 500uL wash solution 

5.  Spin at 10,000rpm for 1 minute at room temperature then discard 

flowthrough. 

6.  Do steps 4 and 5 again in that order. 

7. Move column to new tube and add 20µL elution buffer   

8.  Incubate for 2 minutes at room temperature. 

9.  Spin at 10,000rpm for 2 minutes at room temperature.  

10. Combine the flowthrough of the three tubes into one new microfuge 

tube.  

11. Label this tube “Plasmid Fragments” 

12. Discard the spin columns. 

 

The flowthrough will 

contain the enzymes that 

are no longer required in 

the reaction 

 

The elution buffer has 

high salt content that will 

compete with DNA to 

bind to the silica column 

so that the DNA can be 

washed off the column 

 

The plasmid fragments 

are combined in a new 

microfuge tube so that 

the separate parts of the 

different plasmds can be 

ligated together 

 

We will then evaporate these samples down so that we have a small enough amount to be sufficient 

for the ligation reaction. We should be left with approximately 8 µL of the plasmid fragments. This 

will be used to set up a ligation reaction. 

The evaporation is done using a machine that resembles a microcentrifuge that uses low pressure to 

evaporate off solvent and concentrate the solute (in this case DNA) 

Ligation Reaction 
Materials 

-DNA T4 ligase Buffer 

- T4 DNA ligase 

1. After the evaporation has been finished obtain your tube of “plasmid Fragments” and set up 

the ligation reaction as outlined below: 
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 Volume 

Plasmid fragments ( from step 11) ~8 µL 

Add DNA T4 ligase Buffer 1 µL 

Add T4 DNA ligase 1 µL 

2. Leave the reaction overnight at 16oC. If 16o C is no available the reaction can be left at room 

temperature overnight 

List of equipment (provided by department) 

10x P10 

10x P20 

10x P1000 

10x P200 

4-6 microcentrifuges 

3-5 top loading balances with 2 decimal places (0.01 g) 

10x 250mL Erlenmeyer flasks 

10x gel rigs and power supplies 

Assembly for imaging of the gels (geldoc?) 

10x Ice buckets 

List of supplies (provided by iGEM) 

Plenty of sterile microfuge tubes 

Agarose (should be moved into several smaller containers); this activity should consume < 5 g. 

0.5L+ of 1X TAE buffer 

2-3 extra sets of predigested DNA in case of failures discovered by the gel 

10x 10uL prepped 1kb+ ladder (diluted if need to) 

5x 10µL Loading dye 

10x 150µL binding buffer II 

10x 30µL elution buffer 

10x spin columns  

10x 1mL wash soltuion  

T4 DNA ligase 

T4 DNA ligase buffer 

 

DAY 3: TRANSFORMATION 
IMPORTANT!!: Everything must stay on ice until instructed otherwise. 
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Cell Transformation using Heat Shock 
Materials 

- Ice buckets 

- Ligation mixture from Day 2 

- Microfuge with 100uL competent cells 

- 250 uL LB broth  

 

The process where bacteria take up fragments of DNA is called transformation. While certain bacteria can 

accept plasmids naturally from other bacteria, E. coli must be made competent to take up DNA in a lab setting. 

Bacteria cells are made competent by incubation on ice in calcium chloride. This apparently makes the cell 

membrane more permeable 

1. Acquire ice buckets with microfuge tubes containing 100uL competent 

cells. 

2.  Get new tube, into which pipette 50µL from the competent cell tube. 

Label this tube the negative control. 

3. In the original tube of competent cells (50ul remaining) pipette the 

ligation mixture from the previous day 

4.  Pipette-mix. 

5.  Incubate for 20 minutes on ice. 

6. Stick both tubes into 42°C  heating block for 45-60 seconds 

7. Return tubes to ice. 

8.  Add 250µL LB broth to both tubes. 

9. Move to 37°C water bath for 30 minutes. 

 

The heat shock will 

alter the membrane 

temporarily so that 

the plasmids can be 

shuttled in. The time 

for this step is very 

important and should 

not exceed 1 minute. 

The final step is a 

recovery step. This is 

the step where the 

cells are incubated 

with the LB broth at 

37oC. This broth is rich 

in nutrients and 

enabled the cells to 

recover from the 

experimental 

manipulations. 

 

Plating  

Materials 

- 2 chloromphenicol LB plates 

- Cell spreader 
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- Ethanol jar 

 

10. Acquire and label 2 Chloromphenicol LB plates. 

11. Spread the culture onto the plates using the spreading technique 

outlined below 

Spreading Technique 

- using the micropipette, pipette the whole amount of the transformation 

mixture 

- Dip the cell spreader (hockey-stick-like glass rod) into jars of ethanol 

provided, and pass it through the flame of the bunsen burner. Allow to cool for 

just a moment. To ensure that the cell spreader is cool enough touch it to the 

inside of the lid of the petri plate 

- Using the sterile cell spreader, spread the bacteria over the surface of the 

agar in each plate. Move the spreader back and forth on the agar while turning 

the plate. This will spread the bacteria evenly across the agar surface. 

12. Allow the plate to dry  

13. Place the plates upside down in a 37o C incubator overnight. 

 

Chrolomphenicol (CM) 

is an antibiotic. Only 

cells that have taken 

up the plasmid 

containing the 

sequence that makes 

the cell CM resistant 

will be able to grow 

on this plate 

Allowing the plates to 

dry will allow the 

culture suspension to 

absorb into the plate. 

 

Plates are placed 

upside down so that 

condensation does 

not form on the agar 

surface, encouraging 

growth of undesired 

mould. 

 

List of equipment (provided by department) 

10x Ice buckets 

Heating block set to 42°C 

Water bath set to 37°C 

10x P20 

10x P1000 

10x P200 

10x Spreaders + 10x Ethanol jars 

Bunsen burners (10?) 

List of supplies (provided by iGEM) 

Plenty of sterile microfuge tubes 

13x tubes of competent cells (100µL) 
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LB broth, ~10mL, 1mL per person. 

20x Chloromphenicol LB plates 

DAY 4: RESULTS 
1. Observe cells. 

2. Observe cells under UV. 

3. Make conclusions. What would be your next step? 

Consider may have gone wrong, if anything, and how to avoid it next time. 

List of equipment (provided by department) 

UV light or transluminator 

List of supplies (provided by iGEM) 

Example plates (positive controls) 

 

NANODROP 
 
The goal of this exercise is to introduce you to an alternate method for measuring the concentration 
and purity of nucleic acids. You will be determining the concentration and purity of genomic DNA 
using the NanoDrop Spectrophotometer. This system has the advantage of using small sample size 
(measures 1 µl sample) with high accuracy and reproducibility. It also eliminates the use of quartz 
cuvettes (which can be expensive) and is easy to clean after use. Another advantage of this system is 
that it has the capability of measuring very concentrated samples (50x higher) than those measure by 
the standard cuvette spectrophotometer system). The steps for use of the spec are as follows: 
 
 
Use of NanoDrop 1000 Spectrophotometer System 

1. To initiate the program, click on the “NanoDrop” icon on the screen 
2. Enter the password which will be written on the computer and click on “ 
3. From here click on “ND-1000 V3, 6.0” 
4. Click on “Nucleic Acid” 

 
The unit will be ready to use and already initialized. However, if it is not then the first 
person using the spec should initialize the system using the directions on “Initializing 
the Unit” below. 
 
Loading and Reading Sample: Basic Use 
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1.  Using the picture below, orient yourself with the system. Notice the sampling arm of the 
machine. Also, where to load your sample on the pedestal. 

2. Initialize the unit if it has not been (see instructions below). 
3. When loading your sample, carefully lift the sampling arm using the lever at the end (as 

indicated in the arrow in the diagram below). Never use the middle of the sampling arm or the 
cord to lift the arm. 

4. When the sampling arm is open (or lifted), clean the sample chamber on the pedestal using 
water and a Kimwipe. 

5. Using a P10 micropipettor, gently place 1.5 µl of UV water onto the lower measurement 
pedestal (as indicated in the figure below). Do not touch the tip of the pipette to the pedestal 
surface. 

6. Carefully lower the sampling arm by the lever to touch the pedestal. Do not allow the arm to 
drop onto the pedestal. 

7. The sample will be drawn between the upper and lower measurement pedestals which allows 
for the spectral measurements to be made (the system employs surface tension which allows 
the sample to remain in place while being measure, hence eliminating cuvettes). 

8. Click on “blank”. Wait for the reading to be completed 
9. Raise the sampling arm and clean the sample chamber on the pedestal using water and a 

Kimwipe. 
10. Using a P10 micropipettor, gently place 1.5 µl of undiluted genomic DNA onto the lower 

measurement 
11. Click on “Measure”. Record the reading as ng/µl. On this screen you can also record the A260, 

the 260/280 ratio and also the 260/230 ratio (residual phenol or humic acids; ratio should be 
1.8-2.0 for pure nucleic acid). 

12. Raise the sampling arm and clean the sample chamber on the pedestal using water and a 
Kimwipe. If you are reading more samples, follow steps 10-11 above, cleaning pedestal sample 
chamber with water between each sample. 

 
Initializing the Unit: Needs to be done only once at the beginning of the session 
 

1. To initialize the unit, carefully lift the sampling arm by the lever as outlined instep 2 above. 
2.  Make sure to clean the sample chamber as outlined in step 3 above. 
3. Using a P10, load 1.5 µl of dH2O onto the sample chamber (step 5 above) and lower the 

sample arm. 
4.  Click “OK” 
5. Raise the sampling arm and clean the sample chamber with water and a Kimwipe 

 
Loading a Sample onto the Sample Measurement Chamber 
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Write the concentration of your genomic DNA (ng/µl) sample in your lab book. Do not forget to 
determine your A260/A280 ratio for your genomic DNA. 
 
 
 


