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Protein ModelingRegina Zibuckrzibuck@wayne.edu
What is Protein Modeling? Developed by the Milwaukee School ofEngineering Center for BioMolecular Modeling Understand basic features of protein structure Explore and manipulate protein structuresusing the online protein visualizationwebpages Create physical models using a foam coveredwire called a Mini-Toober
The Competition (3 parts) Pre-build model– Students will bring their pre-built models to theassigned impound Computer Exploration of Protein Structure– Students will explore a new protein structure,guided by visualization of 3-D coordinates fromthe RCSB PDB, using Jmol/JSmol program andanswer questions related to the structure Exam– Students will answer questions on a written test
Scoring Pre-build (40 %)– Rubric gets more detailed as the competitionprogresses InvitationalRegionalStatesNationals On-site Computer Exploration (30 %) Written Test (30 %)
What should the team bring? Pre-build model, fit within 61.0 cm X 61.0 cmX 61.0 cm Judges will pick up and rotate your model ONE 4 by 6 inch note card explaining theiradditions to the model, in the form of a tableheaded: what is displayed, how it is displayed,why it is important
What each STUDENT should bring?Three students on a team pens or pencils to write the exam ONE double-sided 8 ½ by 11 page of notes,may be in a sheet protector or laminated
What the event supervisor provides? For the On-site Computer Exploration– PDB file of a new protein– A computer connected to the internet The Exam
YOUR JOB:Be familiar with protein structure. Learn about levels of proteinstructure - primary, secondary, tertiary, and quaternarystructureProperties of amino acid side chains – which ones are acidicvs basic and hydrophobic vs hydrophilic etc.Interactions in protein structure – covalent (peptide bonds anddisulfide bridges) and non-covalent (hydrogen bonds,hydrophobic interactions, charge based interactions), metalcoordination.Learn to visualize and explore protein structures.Learn about the Protein Data Bank (www.rcsb.org)Learn to use Jmol/JSmol to visualize structures from the PDB
Practice protein modeling– Mark the toober (or other similar material) in2 cm segments. Each of these segmentsdenotes one amino acids in the protein. Thiscorresponds to the primary structure.– Visualize the different alpha helix and betastrand elements in Jmol/JSmol and foldcorresponding regions of the toober or othermaterial accordingly. This is the secondarystructure.
Practice protein modeling– Fold all secondary structural elements withrespect to each other so that they cometogether to form the 3-D shape of theprotein. This is the tertiary structure of theregion being modeled.– Identify functionally important structuralfeatures to answer questions and/or addcreative enhancements to your model.
How to determine the functionallyimportant structural features?– Read the manuscript describing the structure,review article or Molecule of the Month featureprovided. Pay attention to any specific amino acidresidues, secondary structural elements etc. thatare discussed in the context of the proteinfunction.
How to determine the functionallyimportant structural features?– Visualize the full molecule at the RCSB PDB. Payclose attention to all polymer chains in thestructure and how they interact with each other.Usually amino acid residues at the interactioninterface have important roles in the function ofthe protein. Also pay attention to chemicalprinciples in protein folding and stability –hydrophobic amino acids in the core of globularstructures, polar and charged amino acids on thesurface etc.
Start t1.phphttp://scioly.org/wiki/index.php/Protein Modeling
mpiad-Protein-ModelingEvent-Kits-p/sopb.htm?1 1&CartID 0The 2019-2020 Science Olympiad Modeling Event focuses on a modifiedCRISPR system that allows for correcting single base mutations in DNA.Teams will model a portion of the cytosine deaminase protein. This protein isused in conjunction with the CRISPR-Cas9 system to target a specific C-Gbase pair and convert it to a T-A base pair.
PDB for 5kegwww.rcsb.org
g-pdb-data/primary-sequencesand-the-pdb-format
Chain A residues 31-145
Background Fun posters and videos http://www.rcsb.org/pdb/101/static101.do?p education discussion/educational resources/index.html
Use amino acids 31145 of chain A
Something like this?
What do you see? There are 4 Alpha helixesOne of those is a short 3/10 helixThe other 3 α-helixes are about the same sizeThere are 6 beta sheetsThere are 2 beta bridgesThere are 7 turnsThere 3 S bendsCan you tell where each structure starts andends?
Jmol Training Guide gall.pdf A free manual you can download l/jmolTraining/started.html
ml
Jmol Book
OnSite Jmol Activity Can you manipulate the JMOL/SJMOL program to beable to answer questions about the bonding in theprebuild molecule? Can you point out some of the areas that arehydrophobic in the molecule? Can you point out some of the areas that arehydrophilic? Which are the important attach points? Where are the alpha helixes? Where are the beta sheets? What holds the structure of the molecule together?
This is a Chemistry Event Know the chemistry of amino acidsKnow structureKnow how to draw amino acidsKnow the bonding involvedKnow how to make an amide (peptide) bondCondensation reaction with water as the byproduct
Background info about 20 amino acids Backbone consist of:– Amino group (NH2 or NH3 )– Carbon atom, where the side chain isbound– Carboxyl group (COO- or COOH) Side chains are:– Hydrophobic Have only carbon and hydrogen atoms Usually buried inside the protein Non-polar or apolar– Hydrophilic have hydroxyl, carboxylic acid, or amine groups Are generally on the outside of the protein May be acidic or basic, or polar
Peptide Chemistry Peptides usually written with the aminoterminus on the left, proceeding toward thecarboxy terminus on the right
Primary Peptide Structures The sequence of amino acids in a peptide or protein gives theprimary structure Connections between chains or within the same chain areoften formed through disulfide bridges
Secondary Peptide Structure -helix, -pleated sheets, or random coil ofamino acids gives the secondary structure 
Secondary Structure of a Protein The 2 most common types of secondarystructure are the alpha helix and betapleat The alpha helix ONLY coils right-handed(if you are going up the stairs, your righthand rests on the outside banister goingup) The beta pleat should bend back andforth in a zigzag pattern of about 20 ateach start of a new amino acid
-helix or 310 helix
-helixAlpha helix: has 3.6 amino acids per turn of the helix, which places the C Ogroup of amino acid #1 exactly in line with the H-N group of amino acid#5 (and C O #2 with H-N #6).
3(10) helix 310 refers to a helix of 3 amino acids per turn,with hydrogen bonds from #1C O to H-N #4;the hydrogen bond closes a loop of 10 atoms.
Tertiary Peptide Structure Peptides have three-dimensional structures
Tertiary Structure of a Protein The tertiary structure of the protein is the finalfolding that is the result of the molecularinteractions formed by the primary andsecondary structure. This is determined using the JMol program. What a finished pre-build might look likePipe CleanerToober12 Gauge Wire
Past Competitions 2010, 2011, 2012, 2015, 2016, and 2019 dPastEvents.php
Sample Rubric SheetWhole Molecule OverviewN-terminusBeta-sheetAlphahelixCterminus
Rubric Details Blue cap on N-terminal amino acid (Pro4) (1 pt)– To receive this point, the blue cap should be positioned on the firstamino acid. This should be next to the beta-strand. See picture tothe right for correct placement of the blue end cap. Red cap on C-terminal amino acid (Gly31) (1 pt)– To receive this point, the red cap should be positioned on the lastamino acid. This should be next to the alpha-helix. See picture tothe right for correct placement of the red end cap. Alpha helix (amino acids 19-31) is located at C-terminus of protein(2 pts)– There should be an alpha helix located at the C-terminus of theprotein. See figure to right. On the model and in the figure, thealpha helix is colored magenta.
Alpha helix is right-handed (2 pts)– Alpha helices are right-handed. Check the alpha helix in the model to confirmthat the helix is right-handed. If the alpha helix is right-handed, the model isawarded two points.– To determine if the helix is right-handed, find one of the ends of the helix andimagine that the helix is a spiral staircase. Pretend that you are climbing thatstaircase and the helix is the hand-rail, which is always on the ourside edge ofthe staircase. If you would put your right hand on the toober as you go up thestaircase, you have a right-handed helix. If you would put your left hand on thetoober, you have a left-handed helix and the model would not receive thepoints. Alpha helix is properly formed (helix resembles a telephone cord) (1 pt)– The helix should be formed in such a way that it resembles a telephone cordstretched out slightly. The helix should not be compacted down so that there isnot any space between the turns. It should also not be so stretched out thatthere is a lot of space between the turns Alpha helix is appropriate length (13 amino acids; 3.5 turns) (2 pts)– The helix is 13 amino acids, and each turn in the helix is approximately 3.6amino acids in length. Therefore, the length of this helix should be 3.5 turns.
Rubric Details, Continued Beta strand #1 (amino acids 5-7) (2 pts)– To receive these points, the model should have a beta strandfrom amino acids 5-7 (3 amino acids in length). The first betastrand should be located near the blue end cap. The modeland the figure to the right have the beta strands coloredyellow. . Beta strand #2 (amino acids 14-16) (2 pts)– To receive these points, the model should have a beta strandfrom amino acids 14-16 (3 amino acids in length). The secondbeta strand is located 6 amino acids (12 cm) away from thefirst. The model and the figure to the right have the betastrands colored yellow. Beta strand is formed properly (1 pt)– To receive this point, the model should have properly formedbeta strands. The model can have the beta strands in a zig-zagshape (a bend every 2 cm) or it could have them berepresented as straight regions to the model. There shouldnot be any helical or coiled portions in this area
Rubric Details, Continued Helix is arranged next to beta sheet (protein should be compact with a2-stranded beta sheet lying next to an alpha helix; helix and sheetshould not be too far apart) (2 pts)– To receive these points, the beta sheet and alpha helix should belocated close to one another. There should only be enough spacebetween the two secondary structure to allow for a zinc ion tocoordinate between the 4 amino acids that bind the ion. In otherwords, there should not be much space between the alpha helix andthe beta sheetPlease notethat there isnot muchspacebetween thetwosecondarystructures.Nterminus 12. N-terminus (blue cap) and C-terminus (red cap) are pointed inopposite directions (2 pts)– To receive these points, the N-terminus and C-terminus of the proteinshould be facing away from each other. If you hold the model so thatthe beta sheet is facing the left and the helix is on the right (like thepicture shown to the right), then the N-terminus should be pointingupward and the C-terminus is pointing downward.Cterminus



View more...





Rubric Details, Continued Model should be flat in that the beta strands and alpha helix are occupying the sameplane (2 pts)– To receive these points, the alpha helix and beta sheet should be in the same plane(please see figure to the right). The model should be “flat” in that neither the helix northe sheet protrudes upward or downward form the main axis. You should be able to lookthrough the beta sheet and see the alpha helix Creative Additions to model (2 pts each):– Zinc ion To receive these points, the model should have a zinc ion located between the alpha helix and betasheet closer to the C-terminus than the N-terminus. Please model and figure to the right (zinc ion iscolored dark red).– 2 Histidines (His 25 and 29) (coordinates Zn) 2 Cysteines (Cys 7 and 12) (coordinates Zn) Cysteine– To receive these points, the model should have 2 Cysteines at positions #7 and #12. If zinc ion is present, then these Cysteines should be connected to the zinc ion.– Arginine 18 (attaches to DNA) Arginine– To receive these points, the model should have an Arginine at position 18. If DNA is present on model, this amino acid should interact with the DNA. To receive these points, the model should have 2 Histidines at positions #25 and #29. If zinc ion is present, then these Histidines should be connected to the zinc ion
Rubric Details 6: To receive point(s) Creative Additions to model (twopoints each): Arginine 18 bound to DNA (2 pts) The model should have an Arginine at position 18. If DNA is present on model, this amino acid should interact with theDNA. Hydrophobic amino acids (Phe16, Leu22)(2 pts) These residues should face inward to create a stable hydrophobiccore stabilizing protein DNA attached to protein (2 pts) The model should have DNA bound to the zinc finger. Zinc finger should be in the major groove of the DNA.ArgininePhenylalanineLeucine
Rubric Details 7: To receive point(s) Creative additions are appropriate (2 pts)– The creative additions should be relevant to telling thefunctional story of the protein.– Any amino acid shown should play an important role in thestability (Zinc ion coordination, hydrophobic core) orfunction of the molecule (binding to DNA).– Models that have displayed all of the amino acids should notbe awarded these points. Creative additions are accurate (2 pts)– The creative additions need to be accurate and reflect thescientific information that has been provided in Goodsell’sMolecule of the Month, the PDB file or alternative resources. Students submitted a 3x5 card to explain model (2 pts)– A 3x5 card should be submitted along with the model,describing what additional features have been added to themodel and what they represents.
Alpha helix is right-handed (2 pts) – Alpha helices are right-handed. Check the alpha helix in the model to confirm that the helix is right-handed. If the alpha helix is right-handed, the model is awarded two points. – To determine if the helix is right-handed, find one of the ends of the helix an
 




Related Documents:















Protein:ligand standard binding free energies: A tutorial for ... 


protein:ligand, K eq [protein:ligand] [protein][ligand] (1) can be restated as, K eq 1 [ligand] p 1 p 0 (2) where p 0 is the fraction of free protein and p 1, the fraction of protein binding the ligand. Assuming low protein concentration, one can imagine an isolated protein in a solution of Nindistinguishable ligands. Under these premises .









9 Views




5m ago






















Quick Nutrition Guide for Bariatric Surgery 


MLO Super High Protein powder, MLO Brown Rice Protein powder, MLO Milk and Egg Protein powder, MLO Vegetable Protein powder UNJURY Protein bariatric surgery patients Optimum Protein Diet Shakes Bariatric Fusion Protein Supplement Bodytech Whey Pro 24 Premier
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Coomassie Protein Assay - G-Biosciences 


of protein assay for research applications. Protein assays based on these methods are divided into two categories: dye binding protein assays and protein a ssays based on alkaline copper. The dye binding protein assay s are based on the binding of protein molecules to Coomassie dye under acidic conditions.
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Identifying protein-protein interaction sites on a genome ... 


protein-protein interaction data and the protein sequences. In particular, our method as-sumes no knowledge of the 3D protein structure, or of the sites at which binding occurs. Our approach is based on the assumption that interaction sites can be described using a limited repertoire of conserved sequence motifs [11].
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Structural analysis of protein–DNA and protein–RNA ... 


biological signiﬁcance of protein complexation with RNA has been well recognized, the speciﬁc mecha-nism of protein–RNA interaction is not fully understood [10]. Measurement of sequence–speciﬁc DNA– protein and RNA–protein interactions is a key experimental procedure in molecular biology of gene regulation.
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Biuret Protein Assay - G-Biosciences 


x Determine protein concentrations using the Biuret Protein Assay. BACKGROUND The determination of protein concentration is an essential technique in all aspects of protein studies and proteomics. This lab activity is designed to teach students the principl es behind a common protein es
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High-Protein Diets and Weight Loss 


Furthermore, high protein diets may also be more likely to help keep the weight from coming back, improving weight maintenance, due to better compliance and increased satiety.3,4 Because high-protein diets gain intermittent popularity, it is likely that some patients and clients will seek guidance from RDs when considering whether to try a high .File Size: 379KBPage Count: 12Explore furtherNine Ways to Limit Fat Intake Healthy Eating SF Gatehealthyeating.sfgate.comHigh Protein Diet Plan for Weight Loss Protein Food Listwww.dietdoc.comHow to reduce your carbohydrate intake to lose body fatsteptohealth.comNutrition Management Guidelines – Ketogenic Diet Page 1 of 3www.kdheks.gov6.4: Protein Recommendations - Medicine LibreTextsmed.libretexts.orgRecommended to you b
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The Protein Debate - Catalyst Athletics 


Diets containing 20 % or more of their total energy as protein have been labeled “high protein diets” and those containing 30% or more energy as protein have been dubbed “very high protein diets” (18). Accordingly, a “high protein diet” for the aver
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MERRILL ALABAMA CAPITOL SECRETARY OF STATE 

Aug 24, 2018 · State House 38 Brian McGee state House 40 Pamela Jean Howard State House 41 Emily Anne Marcum State House 43 Carin Mayo State House 45 Jenn Gray state House 46 Felicia Stewart State House 4 7 1Jim Toomey State House 48 IAlli Summerford State House 51 Veronica R. Johnson State House 52 John W. Rogers, Jr. State House 53 Anthony Daniels
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Personal insurance - Car & Business insurance King Price Insurance

The king's insurance options 5 Things you need to know 7 The stuff you need to do 14 How to claim 16 Our commitment to you 20 Car insurance 22 Car warranty 37 Shortfall cover 45 Scratch and dent 46 Tyre and rim 48 Motorbike insurance 53 Trailer and caravan insurance 64 Watercraft insurance 68 Home contents insurance 77 Buildings insurance 89




1y ago




645 Views






















Gold Tier - MAPFRE Insurance

Foy Insurance of MA, LLC 198 Frank Consolati Insurance Agency, Inc. 198 County Insurance Agency, Inc. 198 Woodrow W Cross Agency 214 Woodland Insurance Agency, Inc. 214 Tegeler Insurance Services of CT, Inc. 214 Pantano/VonKahle Insurance Agency, Inc. 214 . Hanson Insurance Agency, Inc. 287 J.H. Slattery Insurance Agency, Inc. 287
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Consumer Guide to Auto Insurance - csimt.gov

consumer guide to auto insurance contents introduction to auto insurance 1 understanding your auto insurance policy 2 required auto insurance 3 optional types of auto insurance 4-5 getting the right coverage 6 accidents and violations 7 how to shop for auto insurance 8 shopping tips 9 frequently asked questions 10-11 insurance complaints/when you have a problem 12
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Industry Observations Insurance Industry

Jun 30, 2019 · 6/17/2019 Commercial Insurance Branch of Extraco Banks, N.A. Higginbotham Insurance Group, Inc. Insurance Brokers NA 6/13/2019 Links Insurance Services, LLC World Insurance Associates LLC Property and Casualty Insurance NA 6/13/2019 Abram Interstate Insurance Services, Inc. Risk Placement Services, 
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Life Insurance Buyer's Guide Life Insurance - National Association of .

Life Insurance uers uide Naional ssociaion of Insurance Commissioners Compare the Different Types of Insurance Policies There are many types of life insurance pol-icies. You should choose a policy with fea-tures that fit your individual needs. Some things to consider are: Term Insurance vs. Cash Value In-surance. Term insurance is intended to
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your guide to understanding auto ins in nh - New Hampshire

Hampshire Insurance Department does not mandate or set Auto Insurance Rates. Auto Insurance Rates will vary by insurance company. This guide is intended to give New Hampshire consumers basic information on auto insurance. It suggests ways to: Lower the cost of your auto insurance, shop for Auto insurance and, file an auto insurance claim.
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18.01.41 - REPLACEMENT OF LIFE INSURANCE AND ANNUITIES - Idaho

Department of Insurance Replacement of Life Insurance and Annuities. Page 3. 04. Existing Life Insurance or Annuity. "Existing Life Insurance or Annuity" means any life insurance or annuity in force, including life insurance under a binding or conditional receipt or a lif e insurance policy or annuity that is within an unconditional refund period.
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EXAMINATION REPORT OF THE ADMIRAL INSURANCE COMPANY AS OF . - Delaware

Berkley Regional Specialty Insurance Comp 31295 DE Carolina Casualty Insurance Company 10510 IA Clermont Insurance Company 33480 IA Continental Western Insurance Company 10804 IA Firemen's Insurance Com pany of Wash, D.C. 21784 DE Gemini Insurance Company 10833 DE Great Divide Insurance Company 25224 ND
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American International Group, Inc. - Federal Reserve

American General Life Insurance Company AGL U.S. Life Insurance Company AGC Life Insurance Company AGC Life U.S. Life Insurance Company The United States Life Insurance Company in the City of New York U.S. Life U.S. Life Insurance Company The Variable Annuity Life Insurance Company VALIC U.S. Life Insurance Company
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Japan's Insurance Market - Toa Re

with 61.6% of net premiums written, of which automobile insurance totaled 48.8% and compulsory automobile liability insurance totaled 12.8%. Fire insurance accounted for 13.7%, miscellaneous casualty insurance including liability insurance accounted for 11.6%, accident insurance accounted for 9.8%, and marine insurance accounted for 3.2%.
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List of Insurance Companies by Insurance Manager - Cayman Islands dollar

2447 Batan Insurance Company SPC, Ltd. 29-Sep-03 1307714 BBG Insurance Services, Ltd. 09-Aug-16 1254 BCHS Insurance, Ltd. 07-Oct-98 1168 Bearacuda Re 01-Aug-97 2639 Bedrock Insurance Limited 24-Nov-05 2150 Bom Ambiente Insurance Company 14-Jun-00 2565 Boundless Insurance Company, Ltd. 01-Dec-04 769 Bucap Limited 03-Mar-89
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Insurance Certificate 713705-3 and Assistance Program

Name of insurance product: Purchase Protection and Travel Insurance for National Bank of Canada Mastercard credit cards, group insurance policy no. 713705 (Schedule A Certificate number 3)/713705-3 Type of insurance product: Purchase insurance and extended warranty and travel insurance (group insurance) Assistance provider contact information
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Policy - Kiwibank

House Insurance is provided by The Hollard Insurance Company Pty Ltd. The Hollard Insurance Company Pty Ltd is the only organisation responsible for claims under this cover. Administration of House Insurance and claims handling services are managed by Ando Insurance Group Limited on behalf of The Hollard Insurance Company Pty Ltd.
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House insurance - Tower

insurance in New Zealand. We've included limits and exclusions to your house cover throughout this policy wording and on your certificate of insurance. What your house policy does and does not cover What we cover We cover your house, meaning the domestic buildings you own at the situation shown on your certificate of insurance including its: 1.




1y ago




137 Views
















 





















ZBOOK





Free Books library and manuals.




	
	
	
	
	











Contact Us


	Home
	About
	Contact
	DMCA











Mobile






















Copyright ©2024 All rights reserved  by zbook.org



	Terms of Use
	Privacy Policy
	Cookie Policy





















It looks like you're using an ad-blocker

×




Our website is made possible by displaying online advertisements to our visitors.

Please consider supporting us by disabling your ad blocker.





I've disabled it
Close






























About this dialog

Our systems have detected unusual traffic from your computer network. This page checks to see if it's really you sending the requests, and not a robot.

















