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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
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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
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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 .
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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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Grammar as a Foreign Language - List of Proceedings

Grammar as a Foreign Language Oriol Vinyals Google vinyals@google.com Lukasz Kaiser Google lukaszkaiser@google.com Terry Koo Google terrykoo@google.com Slav Petrov Google slav@google.com Ilya Sutskever Google ilyasu@google.com Geoffrey Hinton Google geoffhinton@google.com Abstract Synta
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Attention is All you Need - NIPS

Google Brain avaswani@google.com Noam Shazeer Google Brain noam@google.com Niki Parmar Google Research nikip@google.com Jakob Uszkoreit Google Research usz@google.com Llion Jones Google Research llion@google.com Aidan N. Gomezy University of Toronto aidan@cs.toronto.edu Łukasz Kaiser Google Brain lukaszkaiser@google.com Illia Polosukhinz illia .
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GSA Implementation of Google (G) Suite

Google Meet Classic Hangouts Google Chat Google Calendar Google Drive and Shared Drive Google Docs Google Sheets Google Slides Google Forms Google Sites Google Keep Apps Script D
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Google Drive (Google Docs, Google Sheets, Google Slides)

Google Drive (Google Docs, Google Sheets, Google Slides) Employees are automatically issued a Kyrene Google account. Navigate to drive.google.com. Use Kyrene email address and network password to login. Launch in Chrome browser for best experience. Google Drive is a cloud storage sys




2y ago




369 Views






















Quick Guide of Using Google Home to Control Smart Devices

Configuration needs Google Home app. Search "Google Home" in App Store or Google Play to install the app. 3.1 Set up Google Home with Google Home app You can skip this part if your Google Home is already set up. 1. Make sure your Google Home is energized. 2. Open the Google Home app by tapping the app icon on your mobile device. 3.
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Elaboração de Provas Online usando o Formulário Google Docs

2 Após o login acesse o Google Drive ou o Google Docs e selecione a ferramenta Google Forms (Formulários). Clique na caixa de Ferramentas do Google, localizada no canto direito superior da tela e selecione o Google Drive. Na tela do Google Drive clique em New , opção More e selecione Google Forms. OBS: É possível acessar o google
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ACS WASC Templates

File upload, Folder upload, Google Docs, Google Sheets, or Google Slides. You can also create Google Forms, Google Drawings, Google My Maps, etc. Share with exactly who you want — without email attachments. Search or sort your list of files, folders, and Google Docs. Preview files and Google Docs.
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Google Drive - San Bernardino City Unified School District

Google Apps All of the Google applications that are available upon logging into Google.com (G , Gmail, Gphotos, Gdrive, etc.). Google Suite Google’s online cloud based office companion applications (Docs, Sheets, Slides). Google Drive Google’s online cloud storage and file sharing/collaboration application.
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Single Sign On for Google Apps with NetScaler Unified Gateway

Google Apps for Work is a suite of cloud computing productivity and collaboration applications provided by Google on a subscription basis. It includes Google’s popular web applications including Gmail, Google Drive, Google Hangouts, Google Calendar and Google 
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Serviceteil
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Best practices for managing identities when you move to Google Cloud

Google Cloud. To provide t he informat ion an organizat ion would ne e d to transfer data and ownership from one Google Account to anot her for s ome of t he noncore Google s er vice s, such as Google Ads, Google Analyt ics, or DV360. Intende d audience Organizat ion administrators. Sta planning Google Cloud / Google Wor kspace migrat ion. Key .
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LIST OF EXHIBITORS

jec world 2020 list of exhibitors / updated on november 20, 2019 company name country corelite inc usa coriolis composites france corso magenta france new cousin composites france covestro deutschland ag germany cpic international co.,limited hong-kong cqfd composites france creaform (ametek sas - division creaform) france crepim france ctmi france
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Introduction - Google Earth User Guide

Google Earth Community: Learn from other Google Earth users by asking questions and sharing answers on the Google Earth Community forums. Using Google Earth: This blog describes how you can use some of the interesting features of Google Earth. Selecting a Server Note: This section is relevant to Google Earth Pro and EC users.
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Using Google Forms to Manage Officials Signups

Google Sheets, deleting a response from the form or sheet will not affect the other. Once the Google Form is linked to a Google Sheet, clicking on the spreadsheet icon will open the linked Google Sheet. Google Responses Sheet Google automatically creates and populates the sp
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Google Cheat Sheets - Shake Up Learning

Google Slides Cheat Sheet p. 15-18 Google Sheets Cheat Sheet p. 19-22 Google Drawings Cheat Sheet p. 23-26 Google Drive for iOS Cheat Sheet p. 27-29 Google Chrome Cheat Sheet p. 30-32 ShakeUpLearning.com Google Cheat Sheets - By Kasey Bell 3
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