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Program Overview

% The program is designed to answer the question “How can modeling
using protein visualization software and 3D printing best
demonstrate links between protein structure and function?”

% Donein collaboration with CREST and Center for BioMolecular
Modeling

> Undergraduate students across the nation will explore the

research topic and create a physical model of a protein involved
in the scientist’s research



Program Overview

» A 3-Dstructure is developed by utilizing Jmol, a computer software
for molecular modeling chemical structures.

% Travel to the annual American Society for Biochemistry and
Molecular Biology (ASBMB) conference and participatein a “CREST
Conversation” with researchers studying the modeled proteins.

% By the end of the year, students will have created a useful teaching
tool about something relatively unknown in fields such as
biochemistry.
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Introduction

(1Gichlicytation ks a post trarelational modificason simiar in

the: mecharism of inits ability o afiect
sigrl wansduction. This process s mediated by he enzyme,
O-GleMlA ranslerase (DGT) OGT catalyzes he addition of the
suger, N-acetyighcosamine (GlcHAC) fom the carier molkeode
undine diphosphate N-acetylglucosamine (UDP-Gichic) to certain
serine of threcnine residues i more an 3 thousand @rge: sEsTate
proteins’. The TABT {iransforming orowsh actor-beta-achvaled kinase
1 binding protein) substrate was fused in OGT. GlchAc was shown
birdieg 10 three senine resicuess in TABA. Six tewalricopepade (TFF)
repeats were denfiied These alpha helical paired repeals fokd
Ingeshier o produce & single domain called fe TFR demain nesr the
N terminus of OGT. Withn the TPR domain, five Asparagne (Asp)
residues were identified that are invotved in holding the substrate
place. Beta sheets in OGT were also indcaled. ¥ TAB1 does not
tecva Clalic & il o b able o ignal e proper esganse of the
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01Ty oGT
haTFR and catahdic demains in grery and blua, repacihly. The susias
peptides, UDP and the CheNAC residuas ar shown i yallow, Black and pink
wticks, mespectively. The Sy inker in the fusion consiuchs is shown as green

sticks. OGT mesidues. th ane of the pepl

s mngenin scks and resdues inecing wih stk chain are shown
as oranga stichs. Tha catahtcally imporiant KBAZ rasicus is shown as or
aticks. Tha grean labsis Righight tha stat and end rasidues of the subatrale
part af the lusion consinict

Methods

The Protein Database Fie (PDE) of OGT, 5LV, was found in the:

Department of Biological Sciences, Nova South
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Discussion

ue,»q meding tocks, mgsl Tealures within OGT were highbghted in
the mechanism of O-GiciAcylation. This
modd was then 30 Drmlm 50 that these features could be even mone
saudied and manipated in this model the connection between
UOP and GlctlAc can be sasily seen as well as other key features of the
boured subsiate witin e enzyme. By examining the model, sudents and
uihers are belier sk o vsualize T O-Glcbciaton process (Figure B)
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Figura 4: UDP in complise with Glchlbe: Madal
deainad and prowdad by the Centir for :
Biomokacular Wodaling (M} fcbm. iscs: adk) Figure B Remediated GLVY sequence’

Results

Figure B Synthesis of UIDP-H-Acetyighscosamine and the (-GlcHAG Cyck®

Applications

3.0 mokecular models:

+ Help provide a wisual representation of molecular processes, which
may be porticuary useful in patient and studer education

= Tocommunicane ickas 1 others in the scientific community

= Supplement teatusl echicaion a5 a visual ade

= Offer a hands-on learming experence for sudents in oder 1o
suppemant lesbons

+ Are amore cost-efiective opfion compared to tradtional teaching
modes used i teaching
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Figure 7: Final 3.0 printed OGT mokcusa from
1o BioWlacuar Modaing

Model Information

Transtorming growth factor.beta-activated kinaze 1 binding pratein 1 (TAB1) 1 Dol Transtiase. Prtsin Data Bank Wkl of the Manih Raicd
+ Within the backbone, a histidine tag (blue) as well 28 a glyone-inker ssgment Jight from 1011

Purple] were rested fo help fuse the subsirale io the enzyme Lo oo s O Feveoadh AT B VS, Kapurin . v e M. 2017
« The thies targes serines. (297, 298, and 301) are shown in CPK i 2 deosision oy he! PR
+ The thies sugars (GlHAC) that bind fo these residues are shown in yelli B Tha Jmd Davelcomen Taam |mv| el
« Uridine diphosphate (UDF)is shown in pale CRK M. BLVY: Human OGT in compes wih LIDP and fusss sutsiam pepeide (Tab1 |
+ UDP is akso shown bound to GichiAc (Figure 4) DO:_30.220pd 5LV Vi,

Sanioyo-Feomas. P._ ot al (20121 The Rl of O-Linked-HAcstyighicosa
&lmmmnmmmsgmm Gheasylafon, DO 1057 T24TTE

OGN A transferase (OGT)

crline Prolein Data Bark, which is based on research
its crystal structure (Figure 3) This fle depics the sructurs of OGT
complexed wih TABT, indudng UDP in complex with GlchAc [Figure
41. The fle SLVY was Turher siudied Frough the 3-D mokecuar
wiewing program Jmal, in conjunciian with the gane sequence Figure
5} of the amino acd sequence. Commands in Jmol were used 1o
aniplate the file inta 3 digially-vewable format (Figre 8 that was
later 3.0 printed to oreae an nstrucional molecular model {Figure 7).
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* The tetiaricopepiide (TPR domain] & shown inslate blue

« Five asparagne (ASF) residues in this domain (hat are important tor holding the
subaale in place are colomd in CPK. One of fese (Asp 420] ineracts with the
sibsaie’s Serine 306 and another of these (Asp 386) interacts with the substrate's.
Threcnine 308 residue.

+ The beta sheets are shown in kgt pink along with their hydragen bonds.

+ The C-terminus of the model is: redl.




Application & Contact Information

% Students with a genuine interest in biochemistry are encouraged to
participate. Underclassmen are encouraged to join!
» A maximum of 10 students can be on the team.
» |If interested, contact the program director
> eschmitt@nova.edu
% Visit http://cbm.msoe.edu/crest/index.php
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