
 
 

 

 
 

 

 

 

 

 

 

  

It is the supreme art of the teacher 

to awaken joy in creative expression 

and knowledge. 

-Albert Einstein 
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Figure 1. The G-quadruplex. A) Orientation and hydrogen bonding of the 4 guanines found in one layer of the G-

quadruplex and it's coordinated counter cation in the center. B). One possible structure for three tetrad stacks of a 

unimolecular G-quadruplex. 

Figure 2. Different possible folding topologies of quadruplex DNA for a) tetramolecular and bimolecular complexes 

or b) unimolecule strands. Figured borrowed from S. Neidle, Nucleic Acids Res. Nov 2006; 34(19): 5402–5415. 
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Figure 3.  Immunofluorescence of a quadruplex structure specific probe, BG4, on metaphase chromosomes of HeLa 

cells. The red foci of BG4 were observed in interstitial regions (i, ii, iii) and at the telomeres (iv, v). The DNA was 

counterstained with DAPI (blue) and the scale bar corresponds to 2.5 μm. This figure was adapted from Biffi, G. et 

al. Nat Chem. Mar 2013; 5(3): 182–186. 
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Figure 4. The generalized procedure for DNA capture and purification with magnetic beads. In this method a 

biotinated capture strand complementary to our target strand is added under denaturing conditions. Denaturant is 

removed allowing the target strand to hybridize with the capture strand. Streptavidin beads are then added, 

allowing the biotin tag to bind to the magnetic bead, thus isolating our target strand. Once a magnetic field is 

applied to the sample, the beads are fixed to the vial wall and the remaining impurities can be removed and rinsed 

from the sample. The now pure and isolate sequence can then be released from the bead by adding denaturant to 

de-hybridized the target strand from the biotinated capture stand. 
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CH201 – Current Research Methods in Chemistry 

COURSE DESCRIPTION AND OBJECTIVES 

CH201 is an introductory course that will prepare 1st and 2nd year chemistry majors for undergraduate 

research. In this course students will be given hands on experience with state of the art analytical 

equipment while learning how to approach real world problems as a scientist. Students will work in 

teams on a semester long project culminating into a poster presentation at the annual Undergraduate 

Research Fair at UAB. Also, throughout the term guest faculty seeking undergraduate students for their 

research will be invited to present their research to the class and hopefully by the end of the semester 

each student will have successfully found a lab in which to begin their undergraduate research projects. 

The only pre-requisite for this course is completion of General Chemistry I (CH114/116).By the end of 

this course students will have: 

 Acquired the basic lab skills essential for scientific research through hands on experience; 

 Demonstrated the ability to develop and evaluate laboratory methods in order to solve a 

problem; 

 Learned how to effectively present and share results with the scientific community. 

COURSE INFORMATION 

Meeting: Chemistry Building, Room 217, Monday and Wednesday, 10:10 – 11:35 a.m. 
Instructor: Mr. David Graves (dgraves@uab.edu) 
Graduate TA: Ms. Katherine Hayden (klanier@uab.edu) 
Undergraduate TA: Mr. Michael Longmire (Longmire@uab.edu) 
Office Hours: Monday & Wednesday, 3:00 - 6:00 p.m., by appointment. 
Text:  Handouts to be provided by the instructor. 

GROUP PROJECTS AND GRADES 

Your grade in this class will be calculated based on your laboratory notebook, lab and class participation, 

literature review discussions, peer reviews, and one end of term poster presentation. Throughout the 

semester students will work in groups of three on a term project and will prepare a poster to present at 

the annual Undergraduate Research Fair at the end of April. 

Item Possible Points 

Weekly Notebook Checks (12 X 25pts each) 300 

Peer Reviews (5 X 10pts each) 50 

Weekly Participation (15 weeks X 20pts each) 300 

Literature Review Discussions (2 X 25pts each) 50 

Poster Presentation 100 

Total Points Possible 750 

 

 

mailto:dgraves@uab.edu
mailto:klanier@uab.edu
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Group Member Names/Contact Information: 

 1. 

 2. 

SCHEDULE 

Date Topic / activity 

January 6 Course and student introductions. 

The elements of a great experiment 

January 8 Searching and evaluating peer reviewed literature. 

Jigsaw Paper 

January 13/15 Formulating a hypothesis 

Literature Review Discussion 

January 20 Holiday – MLK day 

January 22 Lab basics 

Making a buffer and sample preparation 

January 27/29 UV-Vis spectrometry- Beers Lambert Law and Determining Concentration 

Introduction to experiment design 

February 3/5 Thermal Denaturation of DNA by UV-Vis 

Literature Review Discussion 

February 10/12 Thermal Denaturation of DNA by DSC – Part I: DNA  

How to be a team player 

February 17/19 Thermal Denaturation of DNA by DSC – Part II – DNA/Ligand Complex 

Research Ethics 

February 24/26 Spectroscopy – Analyzing the effects of binding on spectroscopic properties of 

DNA. 

The role of collaboration in science 

March 3/5 Isothermal Titration Calorimetry  - Measuring the binding affinity of ligands to 

macromolecules  

Presenting scientific data – Posters and Papers 

March 10/12 Group Project: _______________________________________________ 

How to write an “Abstract” 

March 17/19 Group Project  :_______________________________________________ 
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 “Abstract” peer reviews & how to write “Methods and Materials” 

March 24/26 Spring Break 

March 31/ April 2 Group Project :________________________________________________ 

Methods and Materials peer reviews & how to write “Discussion/Conclusions” 

April 7/9 Group Project :________________________________________________ 

 “Discussion/Conclusions” peer reviews 

April 14/16 Undergraduate Research Expo 

 poster peer reviews 

April 21/23 Mock NIH review panel 

Course review and reflections 

 

LAB NOTEBOOKS 

There will be total of seven experiments in this course. Some experiments will only take one lab session 
while some will span two lab sessions, in that case, the pre-lab preparation will encompass both 
meetings. You are expected to write in paragraph form, using proper grammar and complete sentences. 
In instances, such as parts of the method section, a bullet point list for procedural steps may be used, but 
note that the methods section should be written clearly enough that anyone not familiar with the 
experiment should be able to repeat it.:  
 
• Prelab: It is expected that every student come to lab fully prepared 

 Clearly state lab objectives and goals 

 Rewrite a methods section in your own words, leaving spaces for notes 
and observations (such as actual weights or temperatures) to use while 
performing the lab 

 State all safety concerns and proper techniques for avoiding an accident 
•  During Lab: First and foremost: Participate in the lab with your lab members and pay attention 

 Record all necessary observations such as actual weights or 
instrumental parameters used. 

 Record personal notes/observations that may help you to perform this 
experiment better in the future 

 Affix any raw data such as spectra directly into your notebook using tape 
and label appropriately. Each individual is responsible for having his 
or her own data before leaving the lab. 

 Note sources of error such as the error stated on glassware and 
balances, or manmade error from the sometimes unavoidable spill or 
bump. 

•  Post Lab: The post lab is made up of a calculations/result section and a discussion section. 
Simply restating the results in the discussion will not give you full credit, you must strive to find the 
implications of your results as they pertain to the real world. Feel free to research outside sources such 
as textbooks or peer reviewed journal articles to help you form a thoughtful discussion. This is also a 
good place to discuss error in the experiment, where it came from and how to avoid it. Feel free to also 
address problems in the experiment, or sections that were confusing so that we can strive to address 
these issues for future classes.  
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 Perform all required data analysis and calculations, clearly state results 
using a variety of means such as a tables or figures. 

 Clearly discuss the results as they pertain to the experiment and draw 
conclusions on the physical meaning of your results. Address any 
additional questions that may appear in your handout, as these are 
meant to guide you in your discussion. 
 

A composition notebook is required for a laboratory notebook.  Keep all handouts in a ring-binder.  Use 

pen with BLUE INK for your written portion of your notes.  Date all pages.  The copy of the notebook that 

you present to your TA is very important. Your notebook is the primary way you have to convey that you 

understand the laboratory exercises.  All raw data should be handwritten directly into the notebook with 

BLUE INK and not onto scrap paper for later recopying into the notebook, if something was written in 

error, simply mark out the error with a single slash and rewrite the correct value next to it. Of course, 

legible handwriting is a key to effective communication. If we can’t read it, it’s wrong, should you prefer to 

type your pre and post lab sections you may, just cut and paste the sections into your physical notebook 

but remember to leave space for handwritten notes during the lab. Please note that while these 

experiments are performed while working in groups, your lab notebook should be your own personal work 

and not a team effort. Your TA will perform weekly lab notebook checks. 



Appendix II 

Example Lab Report Rubric  

 

 

Sc
or

e 
Le

ve
ls Prelab 

(20 pts) 
Data 

(25 pts) 
Calculations and Results 

(35 pts) 
Discussion 
(20 pts) 

Ab
ov

e  
Av

er
ag

e 

 Clearly and precisely 
states all of the lab 
objectives 

 Fully describes all 
background 
theory/concepts and their 
relationships pertaining 
to the lab. 

 Includes all necessary 
equations and sample 
calculations along with 
descriptions and 
relationships specific to 
the lab. 

 Includes known literature 
values with proper 
referencing 

 Includes multiple 
references cited properly 

 Clear tables with proper 
descriptions, units, and 
format for recording of 
data. 

 Includes instructions 
(including safety 
precautions if necessary) 
and calculations for lab 
preparation that are clear 
and concise. 

 Proper significant figures 
used 

 Typed neatly with no 
grammatical, spelling or 
punctuation errors.  

 Information is clearly 
focused in an organized 
and thoughtful manner. 

 Turned in on time and 
has all necessary TA 
initials 

 Data tables are clearly 
labeled with a concise 
description using proper 
units and significant figures. 

 Data is clearly focused in an 
organized and thoughtful 
manner 

 Data is directly recorded 
neatly in the notebook using 
pre-constructed tables 

 All data includes the correct 
units and significant figures 

 Instrumental error recorded 
for each measurement.  

 Measurements are 
accurately read 

 Method of data collection is 
clearly stated 

 Typed neatly with no 
grammatical, spelling or 
punctuation errors. 

 If an appendix is used, data 
is properly cited and 
referenced within the text.  

 Raw data has all necessary 
TA initials 

 

 Calculations are performed 
neatly and correctly with 
easy to follow example 
calculations using the 
correct units and significant 
figures 

 Associated error is 
calculated correctly using 
the correct units and 
significant figures 

 How and why calculations 
are performed clearly 
explained 

 All figures are properly 
labeled with clear and 
concise figure legends, with 
proper units and significant 
figures used. 

 Information is clearly 
focused in an organized and 
thoughtful manner. 

 Information is constructed in 
a logical pattern to support 
the solution. 

 Typed neatly with no 
grammatical, spelling or 
punctuation errors 

 Results are discussed 
and compared with 
known literature values. 

 Theory and concepts 
introduced in the prelab 
are discussed clearly 
and concisely to support 
the results. 

 Any associated error 
with measurement and 
calculation is discussed 

 Proper use of references 
and citations 

 Goes above and beyond 
to draw out possible new 
concepts and 
conclusions not 
discussed in the prelab 

 Information is clearly 
focused in an organized 
and thoughtful manner. 

 Information is 
constructed in a logical 
pattern to support the 
solution. 

 Typed neatly with no 
grammatical, spelling or 
punctuation errors 
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Sc
or

e 
Le

ve
ls Prelab 

(20 pts) 
Data 

(25 pts) 
Calculations and Results 

(35 pts) 
Discussion 
(20 pts) 

Av
er

ag
e 

 Clearly and precisely 
states most of the lab 
objectives 

 Describes most of the 
background 
theory/concepts and their 
relationships pertaining 
to the lab. 

 Includes all necessary 
equations and sample 
calculations along with 
descriptions and 
relationships specific to 
the lab. 

 Includes known literature 
values with proper 
referencing 

 Includes few references 
cited properly 

 Clear tables with proper 
descriptions, units, and 
format for recording of 
data 

 Includes instructions and 
calculations for lab 
preparation that are clear 
and concise. 

 Proper significant figures 
used 

 Typed neatly with few 
grammatical, spelling or 
punctuation errors.  

 Organization of 
information could use 
improvement. 

 Turned in on time and 
has all necessary TA 
initials 

 Data tables are clearly 
labeled with a concise 
description using proper 
units and significant figures. 

 Data is directly recorded 
neatly in the notebook using 
pre-constructed tables 

 All data includes the correct 
units and significant figures 

 Instrumental error recorded 
for each measurement.  

 Measurements are 
accurately read 

 The method descriptions 
are stated but need 
clarification, either not 
enough information, or too 
detailed. 

 Typed neatly with few 
grammatical, spelling or 
punctuation errors. 

 Organization of data could 
use improvement 

 If an appendix is used, data 
is properly cited and 
referenced within the text.  

 Raw data has all necessary 
TA initials 

 

 

 Calculations are performed 
neatly and correctly with 
easy to follow example 
calculations using the 
correct units and significant 
figures 

 Associated error is 
calculated correctly using 
the correct units and 
significant figures 

 Description of how and why 
calculations are performed 
could be improved 

 All figures are properly 
labeled with clear and 
concise figure legends, with 
proper units and significant 
figures used. 

 Typed neatly with few 
grammatical, spelling or 
punctuation errors.  

 Organization of information 
could use improvement. 

 

 Results are discussed 
and compared with 
known literature values. 

 Theory and concepts 
introduced in the prelab 
are discussed clearly 
and concisely to support 
the results. 

 Any associated error 
with measurement and 
calculation is discussed 

 Proper use of references 
and citations 

 Does not attempt draw 
out possible new 
concepts and 
conclusions not 
discussed in the prelab 

 Typed neatly with few 
grammatical, spelling or 
punctuation errors.  

 Organization of 
information could use 
improvement. 
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Sc
or

e 
Le

ve
ls Prelab 

(20 pts) 
Data 

(25 pts) 
Calculations and Results 

(35 pts) 
Discussion 
(20 pts) 

Po
or

 

 States only a few or no 
lab objectives 

 Poorly describes 
background 
theory/concepts and fails 
to define their 
relationship pertaining to 
the lab 

 Missing necessary 
equations and sample 
calculations and fails to 
give proper descriptions 

 Does not include known 
literature values 

 Does not make use of 
proper citations and 
references 

 Tables are not properly 
formatted, missing proper 
units and descriptions, or 
not included. 

 Does not include 
instructions and 
calculations for lab 
preparation, or directions 
are not clear 

 Does not use proper 
significant figures or units 

 Typed with many 
grammatical, spelling or 
punctuation errors.  

 Information is not 
organized. 

 Either turned in late or 
not turned at all and 
missing proper TA 
initials. 

 Tables are not properly 
formatted, missing proper 
units and descriptions, or 
not included 

 Data is not organized 

 Data is not directly recorded 
in the notebook or is 
illegible. 

 Missing correct units and/or 
significant figures 

 Instrumental error not 
recorded for every 
measurement 

 Measurements are 
obviously not read/taken 
properly 

 Method of data collection is 
unclear and sketchy 

 Typed with many 
grammatical, spelling or 
punctuation errors.  

 If an appendix is used, the 
data is not properly cited 
and referenced within the 
text 

 Raw data is missing proper 
TA initials. 

 Missing calculations and 
results, and\or contains 
math errors 

 Associated error is not 
calculated or calculated 
incorrectly 

 Sample calculations are 
hard to follow, or using 
improper units and 
significant figures 

 Using the wrong 
formula/approach 

 No or poor descriptions of 
how and why calculations 
are performed 

 Figures and tables are not 
properly formatted with poor 
descriptions or are missing. 

 Information is not organized 

 Typed with many 
grammatical, spelling or 
punctuation errors.  

 

 Results are not 
discussed and 
compared to known 
values, or are discussed 
poorly. 

 Does not draw back to 
theory and concepts 
introduced in the prelab. 

 Poorly or does not 
discuss error calculated 
in the results or from 
data collection. 

 Does not reference 
outside sources or does 
not reference properly 

 Poor explanation or 
grasp of the significance 
of the results 

 Information is not 
organized 

 Typed with many 
grammatical, spelling or 
punctuation errors.  
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Teaching Evaluation   
Course: CH201 

Semester: Spring 2012 

Teaching Assistant: Kate 
 

All responses are confidential, and will be used for improvement of instruction in this course.   

 

Please use the space provided to indicate your level of agreement with each of the following statements: 

 

A = strongly agree B = agree C = neutral D = disagree E = strongly disagree 

 

1. My lab instructor was on time                                          ________ 

2. My lab instructor was well prepared                                ________ 

3. My lab instructor was helpful to me                                 ________ 

4. My lab instructor is knowledgeable in chemistry             ________ 

5. My lab instructor communicated well.                             ________ 

6. My lab instructor was fair                                                ________ 

7. I would take another lab from this TA.                            ________ 

 

The following questions are related to the laboratory: 

 

A = strongly agree B = agree C = neutral D = disagree E = strongly disagree 

 

10.  The experiments required me to figure things out on my own.                                        ________ 

11.  There was enough equipment available for me to finish labs in a timely manner.          ________ 

12.  The equipment available was in good working order when I got to lab.                          ________ 

13.  I could repeat some of the experiments without a laboratory manual.                             ________ 

14.  This course has improved my understanding of concepts and principles in this field     ________ 

15.  Overall, this was a good course                                                                                        ________ 

 

In the space below, please give any additional comments about the laboratory or instructors that you feel would be valuable 

in evaluating the laboratory activities or teaching assistants.  
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Mentoring Evaluation   
 

2011-2012 
 

All responses are confidential, and will be used for the improvement of my teaching and mentoring methodologies.   

 

Please use the space provided to indicate your level of agreement with each of the following statements: 

 

A = strongly agree B = agree C = neutral D = disagree E = strongly disagree 

 

1. My lab mentor was on time                                          ________ 

2. My lab mentor was well prepared                                ________ 

3. My lab mentor was helpful to me                                 ________ 

4. My lab mentor is knowledgeable in chemistry             ________ 

5. My lab mentor communicated well.                             ________ 

6. My lab mentor was fair                                                 ________ 

7. I would work with this mentor again                            ________ 

 

 

In the space below, please give any additional comments about your mentor that you feel would be valuable in evaluating his 

or her methods. You may also comment on how you feel this experience has or will help you in the future. 
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In order to be successful in research, the student must master laboratory basics such as formulating a 

solution, accurately weighing material, pipetting, and measuring the pH of a solution. In order to practice 

these basic techniques, students will be preparing a buffer and stock solutions of DNA that they will use 

throughout the remainder of the semester.   

 A buffer is a type of solution commonly used in biochemistry labs that is composed of a weak acid 

and its conjugate base. 

𝐻𝐴 ↔ 𝐴− + 𝐻+ 

The properties of the conjugate acid/base pair allow the buffer to maintain a desired pH even if small 

amounts of strong acid or base are added to the solution, allowing the researcher to maintain a desired pH 

within the solution throughout an experiment. Maintaining a constant pH is crucial to the analysis of 

biological macromolecules such as DNA and proteins since the structure and function of biological 

macromolecules is highly dependent on pH. Take for instance the activity of the enzyme lysozyme, 

thermodynamic analysis of lysozyme at a range of pH’s from 4 to 10 showed that as the pH decreased, the 

melting temperature (Tm or the temperature at which 50% of the macromolecule is unfolded) increases. At 

first glance, this would lead the researcher to conclude that at lower pH’s, lysozyme has a high melting 

temperature and is therefore more thermal stable and probably more active.  However, after an activity assay 

using fluorescence, it was shown that lysozyme was most active at the physiological pH of 7, and least active 

at both pH 10 and 4. So even though at the lower pH, the protein had a higher thermal stability, its activity 

was significantly decreased when compared to the sample at pH 7. 

 Buffers are prepared on the basis of the Henderson-Hasslebach equation, which states that the pH of 

a solution is dependent on the pKa of a weak acid as well as the concentration of the weak acid and its 

conjugate base in the solution as seen in the equation below.  

𝑝𝐻 = 𝑝𝐾𝑎 + log(
𝐴−

𝐻𝐴
) 

A buffer works best when the desired pH is within +/- 1 

unit of the pKa as can be seen in figure 1 which depicts the titration 

of phosphate buffer with base. Phosphoric acid (H3PO4) is actually 

a polyprotic acid meaning that it can donate more than one proton, 

and therefore has multiple pKas, allowing it to be a good buffer for 

multiple pH ranges. In making a buffer with a desired pH of 7.0, a 

conjugate acid/base pair with a pKa of 6 thru 8 would be ideal.  

Tables of conjugate acid/base pairs and their pKa’s can be found in 

most general chemistry text books such as the one seen below.   

FIGURE 1. TITATION OF PHOSPHORIC ACID WITH 

BASE. 
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Based on this table, if we wanted to use phosphoric acid to make a buffer at pH 7.0, calculate the ratio of 

HPO42- to H2PO4- that would be required: 

 

 

 

 

 

Now that we know the ratio of conjugate base to acid that we need, calculate, in grams, the amount of 

Na2HPO4 and NaH2PO4 that would be required for 1L of 10mM sodium phosphate buffer at pH 7.0: 

 

 

 

 

Because DNA requires counter cations to stabilize its 3D structure, 100mM NaCl must be added to the buffer. 

Calculate, in grams, the amount of NaCl that is needed: 
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To minimize bacterial growth, 1mM of Na2EDTA should be added to the buffer. Calculate, in grams, the 

amount of Na2EDTA that should be added (MW Na2EDTA: 372.2g/mol): 

 

 

 

 

Based on the previous calculations, 1L of 100mM sodium phosphate buffer at pH 7.0 with 100mM NaCl and 

1mM EDTA will be prepared in lab. Record the actual amount that was weighed for each component and add 

to a 1L volumetric flask. Partially fill the flask with ~500mL of DI water and mix till all solid has dissolved. 

Then QS (fill) to the line with DI water, mix well and filter through a 0.45 μm nylon filter into a 1L reservoir 

glass bottle, label and store on the lab bench at room temperature.   

 

______________________________g Na2HPO4                                                                 ______________________________g NaH2PO4 

 

______________________________g NaCl                                                                         ______________________________g Na2EDTA 

 

Based on the actual weights of components, calculate the theoretical pH of the solution: 

 

 

 

To confirm the pH of the solution, a Fisher Scientific Accumet pH meter will be used. The pH meter 

must first be calibrated against pH standards. First rinse the probe with DI water and gently wipe dry with a 

kim wipe. On the pH meter screen, select standard to enter the standardization mode. The instrument will 

give you two options: a. Press clear to clear previous buffers or b. Press standard to add a new standard. At 

this point we will press clear to erase all previous buffers. Once the previous buffers are cleared, the probe is 

submerged into pH 7 buffer (yellow solution). Select standard on the instrument to begin calibrating the 

probe. Once the probe has settled, it will automatically set the reading to pH 7. Rinse and dry the probe and 

submerge the tip into pH 4 buffer (pink solution). Select standard on the instrument to enter the 

standardization mode and select standard again to standardize a new buffer. After the instrument settles, it 
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will calibrate the probe to pH 4. Near the bottom of the instrument screen, you should take note of the 

instrument slope reading, FDA and GMP standards for acceptable slopes range for 90-110%. Should the slope 

fall above or below, you will get an error message stating “Bad Probe”. If this occurs, simply follow the 

instruments protocol for thoroughly cleaning the probe and replace the current buffer solutions with fresh 

buffer.  Repeat the process for calibrating the pH 4 buffer with the pH 10 buffer (blue) so the probe is 

calibrated for the pH range of 4-10.  Record the slope value: ______________________________. 

  Now that the pH meter is efficiently calibrated to measure pH’s from 4-10; clean, dry and submerge 

the probe tip into the BPES buffer while stirring on a stir plate.  

Record the pH _________________________________________ 

How does this pH compare to your theoretical pH? 

 

 

If the pH is too low, add NaOH drop wise to the solution till the correct pH is reached. If the pH is too high, add 

HCl. *Caution – NaOH and HCl are both caustic and can cause severe burns if contact with skin or eyes occurs. 

Wear gloves, lab glasses and work with both solutions in the hood. Should contact occur, immediately rinse 

effected area with water for 15 minutes and contact your instructor.  

 

Record final pH of the buffer _________________________________ 

 

 

 

 

Now that the buffer is prepared, a stock solution of calf thymus DNA may be prepared for each group. 

Starting from a solution that is 7.5mM ctDNA , calculate, using M1V1=M2V2, how much volume you need from 

the initial solution to make a 25mL solution at 1mM ctDNA:  

 

 

 

Preparing this solution will require using volumetric pipettes. Before preparing the solution, practice using 

the volumetric pipettes by pipetting known amounts of DI water into a zeroed beaker on a balance. Record 

the weights and calculate the %accuracy: 

Table 2.  Recorded weights of DI water delivered by pipettes compared to theoretical weights. 
Theoretical weights were calculated based on the density of DI water at 25⁰C (0.99705g/mL).  

Volume delivered Actual Weight (g) Theoretical weight % accuracy 
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(mL) (g) 
0.1  0.09971  

0.55  0.54838  
1.0  0.99705  
3.0  2.99115  
5.0  4.98525  

Now that you have practiced with and assured that the pipettes are working properly, prepare your stock 

solution. 

Record the initial ctDNA concentration: ______________________________________ 

Calculate how much volume of the initial solution you will need to prepare 25mL of a 1mM stock solution: 

 

 

 

Record the actual volume of initial solution added to a 25mL volumetric flask: ________________________ 

QS to the line with your BPES buffer and mix well. Transfer the solution to a 50mL falcon tube, label and store 

at 4-8 ⁰C till use. Based on the initial concentration, the actual volume delivered and the final volume, 

calculate your theoretical concentration of ctDNA in your stock solution: 
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Prelab Quiz 1 

Determination of Concentration by UV-Vis 

Name:______________________________ 

Score: _____/10 

 

 

1. Write the equation for Beer-Lambert Law: 

 

 

 

2. Describe Beer-Lambert Law in words: 

 

 

 

 

3. At what wavelength will we monitor the concentration of EtBr? What is the molar absorptivity of EtBr at 

this wavelength? 

 

 

4. At what wavelength will we monitor the concentration of ctDNA? What is the molar absorptivity of ctDNA 

at this wavelength? 

 

 

5. Rearrange Beer-Lambert Law to solve for concentration. 

 

 

 


