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Abstract

Experimental Methods

Motivation:
Data Collection

Conclusion and Future Steps

Conclusion:
Before enzymes are used to perform chemical reactions within molecules for The analyzed data helps to improve the accuracy of the
biological and industrial uses, their molecular interactions and reactivity have to

researched. The goal of the lab 1s to classify and categorize enzymes 1n a database.

This information will then be used to create a model to predict substrates and

- Using PDB, enzymes containing the FMN or NAD+ cofactor were prediction of substrates, inhibitors, and cofactors for enzymes.

researched to determine their substrate(s) and cofactor(s). Molecular interactions between substrates and the protein

reactions that the enzymes can perform. There will also be applications to see if Data Analvsis Figare 1: YN EE Figure 3: — (example structure were also documented to foster a deeper understanding
these enzymes can carry out specific chemical reactions under the presence of light. y O~ of an enzyme Vfﬂ; the FMN of the enzymes containing the FMN or NAD+ cofactor. For
coractor

- Information collected was transferred onto the FMN and NAD+ enzymes that were found to include more than one cofactor, a

Personal Objectives:
Excel Spreadsheets.

- Analyze enzymes extracted from the Protein Data Bank (PDB) with the FMN
(Flavin Mononucleotide) or NAD+ (Nicotinamide Adenine Dinucleotide)

new database was created for further research regarding their

intermolecular interactions and reactivity.

- A new database was created using Excel to document enzymes that = | Broader Tmolicat;
cofactor : Eis SRS SRR ERE f roader Implications:
Det ' th bstrat d fact for th d date the FMIN WCTC fOllIld to contain more than one COfaCtOI'. i R s = = p
- Determine the substrate(s) and cofactor(s) for the enzymes and update the - | o s o As future data is collected, these enzymes can be used in
and NAD+ Excel Spreadsheets - Statistical analysis was then performed to determine differences Figure 4: Enzymes with Multiple Cofactors Excel Spreadsheet

- Create a new database for enzymes that contain more than one cofactor

between the number of cofactors, substrates, and the types of

Analyze intermolecular
interactions within

FMN/NAD+

RCSB Protein

Input enzyme name with
the FMN/NAD+ cofactor

biological and industrial ways. The information published will be
helpful for any future researchers as well as for students to

- Develop a deeper understanding of enzyme catalysis and molecular interactions : protems andenIIMEs | T Greadsheet | | Dat3BaNk(PDB) | T | e cofactor
R | cofactors for the enzymes with the FMN cofactor. P forthe specifc enzyme understand the necessary conditions needed for enzymes, with
esults: . . . .
, , _ , Granhical Representation Conduct statisical Update the specific cofactors, to carry out certain chemical reactions.
Enzymes with the FMN or NAD+ cofactor were analyzed to 1dentify their p p analysis onthe data | . PMN/NAD+ Excel | one cofactr (FUN/NAD Fut S¢
substrates, inhibitors, and cofactors. For the 662 enzymes containing the FMN - : o actor birate® | uture Steps.
- After statistical analysis was performed, the data was converted

The next steps would be to continue to look through the enzymes
— with the NAD+ cofactor and the other five cofactors to identify
- substrates and describe their intermolecular interactions. Steps

cofactor, 1t was found that 74.2% of the enzymes had only one cofactor and
25.8% of the enzymes contained more than one cofactor.

Background

Create new
database/spreadsheet to
Spreadsheet and input its <—— | document enzymes found to
information onto the new contain more than one

database cofactor

Extract the enzyme from
the FMN/NAD+ Excel

into tables and pie charts through Google Sheets to provide a

L

visual representation of the information collected.

Figure 5: Flux Diagram for FMN/NAD+ Cofactor

will also be taken to research the chemical reactions that these

enzymes can carry out.

Enzymes are proteins that catalyze biochemical reactions.
Within the protein structure, there are chemical substances
(organic or inorganic) that substrates can bind to. Enzymes
have specific functions 1n organisms, creating products not
casily synthesized 1n the laboratory under mild temperature,
pressure, or pH conditions. There are efforts to use enzymes
to perform chemical reactions within molecules for
biological and industrial uses as they assist with cellular
metabolism, drug delivery, diagnosis of i1llnesses, and
manufacture of medicine. However, in-depth structure
description and understanding of the enzymes 1s necessary
prior to such applications. Because of this, we focused on a
group of photoenzymes extracted from the Protein Data Bank
(PDB) that contains two organic cofactors, either Flavin
Mononucleotide (FMN), or Nicotinamide Adenine
Dinucleotide (NAD+).

This research will improve the accuracy of the prediction of
substrates, inhibitors, and cofactors for enzymes while
contributing data toward creating a model to predict the
chemical reactions that different enzymes can perform. Some
enzymes with the FMN cofactor were also characterized as
having the potential to carry out reactions under the presence
of light and further research will be conducted 1n this area.

Cofactor Analysis

Overall Substrate Analysis
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545 (82.3%)

Figure 6: The pie chart shows the number of enzymes with 1 cofactor vs. multiple cofactors.

Substrate Analysis: Multiple Cofactors
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Figure 9: The pie chart shows the number of enzymes containing one substrate vs.
multiple substrates.
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Figure 7: The pie chart shows the number of enzymes containing multiple cofactors with one
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Figure 10: The pie chart shows the number of enzymes containing organic
cofactors vs. inorganic cofactors.
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Figure 8: The pie chart shows the number of enzymes containing the FMN cofactor with one substrate vs. multiple substrates.
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