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We hope that you are all
staying safe for yourself
and everyone else.

We are here to support

you in how you want to
run the WSSP this year.
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The WSSP
was initiated 28 years ago
by the late
George Pallrand
(of the Graduate School of
Education)
and Bill Sofer
(Waksman Institute)
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Bring genuine research directly
info the high school.

Students will learn science
best by actually doing science




In previous years, in the students and teachers

ipated in a summer Institute

partic




Students and teachers learned the background information
and techniques necessary to carry out a real research
project in molecular genetics




During the academic vyear,
they go back to their
schools and carry out the
project there,
recruiting additional
students - Youll!

Different then most other
outreach programs




Students come back to the
Waksman several times during
the academic year to review
their progress, pick up supplies,
learn new techniques, and to
share data and ideas.
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At the end of the academic year, you will
present a poster on your research findings

NADH Dehydrogenase  Iron-Sulfur

Protein 4,  Mitochondrial




Publish the DNA
sequences in the public
databases

Student's & Teacher’ s Names

AUTHORS
TITLE

& NCBI  Resources ¥ How

Nucleotide Nucleotide [

Advanced

GenBank ~ Send to: ~

Landoltia punctata clone 06SET1.19 beta-carotene isomerase D27,
chloroplastic-like, mMRNA sequence

GenBank: JZ981283.1
FASTA Graphics

Go to: (V)

Locus Jz981283 737 bp mRNA linear EST 01-SEP-2019

DEFINITION Landoltia punctata clone 06SET1.19 beta-carotene isomerase D27,
chloroplastic-like, mRNA sequence.

ACCESSION Jz981283

VERSION Jz981283.1

DBLINK BioProject: PRJNA521257
KEYWORDS EST.

SOURCE Landoltia punctata

ORGANISM Landoltia punctata
Eukaryota; Viridiplantae; Streptophyta; Embryophyta; Tracheophyta;
Spermatophyta; Magnoliopsida; Liliopsida; Araceae; Lemnoideae;
Landoltia.
REFERENCE 1 (bases 1 to 737)
AUTHORS Tobia,S., Dang,M. and Mead,J.
TITLE Transcript profiling of the Duckweed Landoltia punctuata
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 737)
AUTHORS Tobia,S., Dang,M. and Mead,J.
TITLE Direct Submission
JOURNAL Submitted (11-AUG-2019) Waksman Student Scholars Program, Rutgers
University, 190 Frelinghuysen Rd, Piscataway, NJ 08854-8020, USA
FEATURES Location/Qualifiers
source 1..737
/organism="Landoltia punctata"”
/mol_type="mRNA"
/strain="RDSC-9264"
/db_xref="taxon:50518"
/clone="06SET1.19"
/clone_lib="WSSP Duckweed cDNA library"
feature <1..>737
/note="similar to beta-carotene isomerase D27,
chloroplastic; involved in strigolactones biosynthesis"

misc

ORIGIN

1 agatacgttc tgcaaattcc gcttcttttc cccagtcgtg gtttecttte tccecgggtte
61 cgcccagatg ggttcttctc tctatctgcg ccatcctctg caaatcccgt taccatcttce
121 cgcccggecge cttatcctcec gcoccacgcce aattcgecgtc ggattccgee ccgtctccege
181 cgcacttgat cgatcccggec cgggagatgt ttcggagagt aactaccagce ctggacctat
241 cgatgatctc ctcctcaatt tcttccggeg ccagatggtg gaggaggttg gatgggactc
301 gcagaagcat gggtatgatg ggctaatgga agttgtcaat catctcatga tgaaagggag
361 caagcaagaa gttgagcaat cagcggtccg agtacttaga tctctcttce ccccactget
421 gctggaactc tattagatgc tcatcacacc catcaataag gggaaaccag ccgctctaat
481 gcttggcaag ctagtttctc tctctctctc tagaaaactg aaacttgtag tgggtgatga
541 tatttatctt ccatcgcccc catcaacaag ggaaaaccag ctgctgtgat ggatggctcg
601 ccagtttctc tttctctctc cggaaaactc aaacctctta gaggccaggg cgacagctct
661 gttgtgccag tggttgatgg ggaaatgcac ggtcaactcc attgaccttc cagatgggtc
721 ctcttccaca accgggg

Tobia,S., Dang,M. and Mead,J.
Transcript profiling of the Duckweed Landoltia punctuata



WSSP Goal:
Encourage students to

continue their education
and careers in the sciences



So how are we conducting the
program this year?

Virtual summer Institufe
Virtual and In person (at schools) Academic Programs



Waksman
Student Scholars
Program

20/21 Research Project:

DNA Sequence Analysis of the
Duckweed Lando/tia punctata
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Duckweed:

e Smallest flowering plants,
® Grow in slow moving fresh water -world wide,
e Fast growing - double in a few days




Duckweed:

» Potential biofuel source
» Can accumulate 40%-70% starch
» Sink to bottom of ponds

» Starch can easily be converted to sugar for
fermentation

* Will not compete with food crop production
 Bioremediation
» Grows in contaminated water

» Sequesters or degrades contaminates such as lead,
arsenate, halogenated compounds

» Extract nitrogen and phosphate from waste water



WSSP site Same link: https://wssp.rutgers.edu

Waksman Student Scholars Program

learning science by doing science

Current Project | Previous Projects | Resources | WISE

The Waksman Student Scholars Program (WSSP) provides opportunities for high school students and
their teachers to conduct an authentic research project in molecular biology and biocinformatics and
publish their findings. This is a year-long program that begins each year with summer Institutes for
teachers and one or two of their students. It continues back at each high school during the academic
year, when more students can become involved in the research project. In the course of these studies,
students, teachers, and research scientists work together on a genuine research problem. By actually
doing science, students gain an understanding of how science operates and are encouraged to
continue their education and careers in a science discipline. A video of an overview of the WSSP can
be found here.

Access to the files and videos on this web site now require the username and password you used to

register on the 2016-2017 version of DSAP. Login information for the 2015-2016 will no longer work. If you are participating in the 2016-2017

WSSP please use the 2016-2017 WSSP Project version of DSAP to register. If you are still working on clones from 2015, please go to the 2015 version of
DSAP. We will continue to review and submit sequences from 2015-2016 over the next four months.

Read more

3]
Announcements In the Media Programs
12/2/16 - 2016 Third Academic Year Follow Up Mtg 2013 Waksman Forum Poster Session Waksman Institute Summer Experience (WISE) for High
8/4/16 - 100 New 2016 Sequences Posted Old Bridge student finds unknown gene in duckweed School S'UQQ"‘S: Two week summer research programs
(June Session 6/19/17-6/30/17 or August
7/1/16 - 197 New Sequences Posted!!

Session 7/31/17-8/11/17) in molecular biology and

6/23/16 - 200 Sequences posted on NCBI bioinformatics for high school students.

6/16/16 - 100 Sequences posted on NCBI
Publish a cDNA Sequence (PACS): An online
more bioinformatics research project for students at schools

who can not participate in the WSSP or WISE (Available
in late fall 2017)

Alumni Waksman Institute, Rutgers University DSAP

Parents John Hopkins University Lecture & Lab Notes

Students Lawrence Livermore National Laboratory PACS

Teachers



https://sakai.rutgers.edu/portal

To Access Files from the WSSP site:

Waksman Student Scholars Program

learning science by doing science

Home
Current Project OVeNIeW

DSAP-16 The 2017-2018 WSSP research project focuses on the
DNA sequence analys's of genes from the duckweed

DSAP-17 plant Landoitia punctata, and how these genes compare

Toolbox 2 to those found In other species. Duckweed, a fresh-
water aquatc plant, s of interest to the scientific

SMART Protein ccommunity because of its use in bioremediation, and its

Modeing potential use as a biofuel

I
S';ZO:‘”" Labs and AmANA population of Landattia punctata will be used
{

t0 explore the research question: Which genes are

WSSP16 Published expressed in this organism, and how do they compare

DNA Sequences with expressed genes from other species?

2016 Summer Institute

= Students in the project wil isoiate and sequence genes from a cDNA library (a collection of mANA's

copied into DNA's). These sequences have never been determined before. If a student successfully
analyzes a sequence, it will be published in GenBank, the international repository of all known DNA
sequences, for other scientists to study. Each published sequence will bear the student's name and
Resources for Research his/ner teacher's name. In the course of ther analyses, WSSP students wi

compare Landoitia sequences with those from other eukaryotes to determine the evolutionary

: ‘L':cb‘:':‘::‘“ relationship of Landoitia 1o other organisms. In addition, if their sequence codes for  protein from
o Teacher Notes another organism and the three-dimensional structure of that protein has been soived, students may
o Videoe : be able to use their sequence information to design a mode! of that protein and see how it differs from
o Equipment the same proten in Landoitia.
* Supplies
A video overview of the WSSP and the research project here
The Summer Institutes
A teacher and one or two students from 44 high schools commute to the Waksman Institute at
Rutgers Unersity in Piscataway, NJ da'y for a three-week session in July. Two week summer
Institutes are also held at the Johns Hopkins University, Battmore, MD, the Lawrence Livermore
National Laboratories in Livermore, CA, and Waipahu High School, HI. At each summer Institute
students and teachers learn about a research project in molecular biology. Both the background
material and the laboratory skil's necessary to canry out the project are presented.
The Academic Year
Teachers and students retum to their classrooms in September and begin working on the research
project. Additional students will be recruted. Some schools offer a research course for high school
credit; others offer the research as an after-school activity. The students return to the sites of the
summer institutes for meetings during the academic year. At the end of the year, in May or June, a
forum is held where students present the results of ther studies at a poster session.
Amino Acid Game (For student competition)
Click here to participate in the amino acid game.
In the Media Programs.
2013 Waksman Forum Poster Session Waksman Institute Summer Experence
Old Bridge student finds unknown gene (WISE) for High School Students: Two
in duckweed week summer research programs (June

Session 6/19/17-6/30/17 or August
Session 7/31/17-8/11/17) in molecular
bioiogy and bioinformatics for high
school students.

Publish a cONA Sequence (PACS): An TO access

online bioinformatics research project for

e lab and
lecture
files

Lawrence Livermors Nationa?
Laboratory




To Access Student Files from the WSSP site:

B v [ s | e | s | e | v | S

Home » Resources

Resources for Students

Resources
Lab Notes 2017-2018 WSSP Lecture Notes, Presentations, and Videos
Lecture & Lab Notes: This web page provides links to materials for the Waksman Student Scholars Program for 2017. This information is
Shaert intended for the students and faculty participating in the program during the 201. summer institute and through the
Lecture & Lab Notes: 2017-2018 academic year. It is not intended for general public use and access is password protected. The material on
Teachers

these pages is provided for educational purposes only. Unauthorized use of this material is prohibited. If you are not a
Videos member of the WSSP and wish to download the files or have comments or questions about the material please
contact Sue Coletta, Waksman Institute, Rutgers University.

Toolbox 2
Download 4Peaks 2017 Lecture Topics Student Links Videos | Figures Figures
Oouricad ey s e e Lecture Notes
0 Introduction and overview of project

DNAApp 4

. 0 Polymers and DNA Structure ChO0.ppt
Equipment

) 1 Vectors: Plasmids, Libraries, and DNA preps Ch.1 Ch1.pdf Ch1.ppt

Supplies

Background on Vectors Ch.1a H T
Publications Background on Libraries Chi.b PO w e r P O l n S

Media Links Plasmid DNA Minipreps Chic h h d .
Amino Acid Game 2 PCR, Mapping the size of an insert Ch.2 Ch2.pdf Ch2.ppt ave ar CO P I e s
Background on PCR Ch.2a
RotRions Analysis of an agarose gel of the PCR samples ch2b
My Name is Charles Darwin 3 Restriction enzymes, Mapping the size of an insert Ch.3 Ch3.pdf  Ch3.ppt
Background on Restriction Enzymes Ch.3a
Analysis of an agarose gel of the Restriction Digest samples Ch.3b
4 DNA Sequencing, Ch. 4 Ch.4 Ch4.pdf Chd.ppt
5 Logging onto DSAP, Sequence quality, crop ends Ch.5 Ch5.pdf Ch5.ppt .
Determine waveform quality Ch.5a < v l d eo S
Analysis of a poor waveform Ch.5b
Determining where the cDNA insert starts Ch.5¢c

Use your DSAP "ef""" - Labs
Username and =" — (have hard copies)

0 Introduction to the WSSP laboratory - Overview of the laboratory experiments (video) Lab0

1 Pipeting and weighing (video) Lab 1

p a s s wo I d I o Lab 1D - DNA Spotting Assay (optional) Spot Template.ppt Google Docs Spot Assay Sheet

Sterile technique and setting up ON cultures (video)

° Entering information into Google Docs Clone Report Sheet (video)
o w n o a ' e s Setting Up a PCR Reaction with Bacterial Cultures - (New!)

Lab 3-Bead
3 NOTE: Some schools will be using PCR beads while other schools will be using a 2X PCR Mix. Please be sure Lab 3- Mi
- Mix
that you are using the correct protocol!
4 Running an Agarose Gel on the PCR Samples Lab4

Pouring an agarose gel video. .

Loading an agarose gel video. Examples of gel loading video. 4 v l d eos
Mocking up a gel image in Powerpoint video.

PCR Gel template (PCRG-Template.ppt)

Uploading a gel image to Google Docs Report sheet video.




If you are allowed: ¢\ chart of labs

Day 1: Lab 2 Pick colonies and set up ON cultures

v

Day 2: Lab 3A - Set up PCR on ON cultures to amplify insert
Lab 3B - Do first step of minprep

Day 3: Lab 4 - Run agarose ge+ to size select clones >300 bp
Day 4: Lab 5 - Miniprep plasmid DNA
Day 5: Lab 6 - Set up restriction digests
Day 6: Lab 7 - Run agarose gel to verify prep & insert size

Send DNA to be sequenced



In person: Select clones from cDNA Library

Chromosomal DNA

Transcription ‘ ‘ ‘ ¢
mRNA AAA —AAA — AAA
Make cDNA (RT) ‘ ¢ ‘ ¢
cDNA

Plasmid

Vest, O ~—a l Ligate fragments into plasmid
estor

O O O O

Transform Plasmids

sacteria (f o) @ ) @ ) @ ©) @ )

Students will pick bacterial

colonies to purify plasmid DNA
containing the duckweed genes

2 b & g
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Determine the size of the Lando/tia cDNA by PCR and gel

electrophoresis, purify the DNA and verify the insert size
by restriction digests

Pvull
AL (55 Nhel o oo ) 20PCRG1.10 (6/6/10) by Janet Mead, Andrew Vershon
s e Wogfl(laA a. pTripl- 20JM 20JM 20JM 20JM |20AV 20AV 20AV 20AV
C EX2
AlwN | M 1 2 3 4 1 2 3 4
(3036 MCS
- (523638
IacZ’!\ Pvull
pTriplEx2 772)
3000
Nael|1153) fggg
Clal(1338)
Cla l(1380) ¢ Region of multiple translation 1000
Xmnl start signals and slip site 850
11957) Aatll Eco0109 1(1577) *SUTR,, 650
(1638) —a T7 promater 500
i
slip site
ﬂ SUTR [ RBSATE,,, | RBS-ATG,; | (rocAGATCTBGACGAGCTTTTTTTTTTTIT

200

100
1 ATriplEx §' LD-Insert c D NA

Scroening Amplimer

CTCGGGAAG_Q_QQ_G_CCATTGTGTTQQ'IAQQCGGG_A_AILQGGCCA TATGGCCTGCAGGATCCG_M_QG_QCI_{;QE_C_CCA

BssHIl  BsX1 Aspl181 Xmal EcoR | SHIA Pst| Bamtl | SfilB
Kpnl Smal
= ATriplEx 3' LD-I .
:?7 o Sc;up;.\ning Aﬂp;:nD; 530
GTCGACTCTAGACTCGAGCAAGCTTATGCATGCGGCCGCAATTCGAGCTCACTTGECCAATTCECCCTATAGTGAGTCGTATTA
Sall Xbal Xhol Hindll  Sphl Notl Sacl Msel
Hinc |l/Acc | Nsil Ech36 1l
Ppuno | Rev

& RUTGERS



Enter all the data about every clone into the Google Docs Clone Report Sheet

20 Rutgers University Clone Report Sheet

File Edit View Inset Format Data Tools Help All chang aved
5o AL T 8 % 123~ | 1opt s BA&AvE‘vEEvgv gz-@]
A B Cc D E F G H | J K L M N (o]
1 - A red box indicates a problem that needs to be fixed. After
correcting, please change the background to no color
2 Box Location of -
Miniprep Insert size Sequence Actual Size
Clone (School #:Box PCR Gel PCR Gel Insertsize Restriction RDG .jpeg bydigest Clone? of Insert (by
Name Prepped By: ONdate  #-Position #) Name .jpeg Link by PCR (bp) Digest Gel Link (bp) (yes/no) Seq)
3 20JM2.11
(Example) Janet Mead 6/4/2011 20-1-2 20PCRG1.11 https://picasa 400 20RDG1.11  https://picas 400 YES - 432
4 20JM1.11 Janet Mead 6/4/2011 20-1-1 20PCRG1.11 https://picasa 400 20RDG1.10 https://picas 400 YES a3
5 20JM2.11 Janet Mead 6/4/2011 20-1-2 20PCRG1.11 https: I/picasa 1500 20RDG1.10 https://picas 1500 I
6 20JM3.11 Janet Mead 6/4/2011 20-1-3 20PCRG1.11 : 250 O
7 20JM4.11 Janet Mead 6/4/2011 20-14 20PCRG1.11 1000 20RDG1.10 | https://pica 900 1
8 20AV1.11  Andrew Vershon = 6/4/201 20-1-5 20PCRG1.11 250 I
9  20AV2.11  Andrew Vershon = 6/4/20/1 20PCRG1.11 1100 20RDG1.10 | https://picas O
10 20AV3.11  Andrew Vershon  6/4/2011 20PCRG1.11 contam. O
11 20AV4.11  Andrew Vershon = 6/4/2011 20PCRG1.11 700 20RDG1.10  https://picas ]
12 20JB1.11 John Brick 6/26/2011 20PCRG2.11 O
13 200B2.11 John Brick 6/26/2011 20-1-10 20PCRG2.11 [
14 20JB3.11 John Brick 6/26/2011 20PCRG2.11 ]
15 20JB4.11 John Brick 6/26/2011 0-1-12 20PCRG2.11 1 O
16 20JM5.11 Janet Mead 6/27/2011 20-1-13 20PCRG3.11  https://picasa | 300 20RDG2.11  https://picas [
17 20JM6.11 Janet Mead 6/27/2011 20-1-14 20PCRG3.11  https://picasa 20RDG2.11  https://picas O
18 20JM7.11 Janet Mea 6/27/2011 20-1-15 20PCRG3.11  https://picasa 20RDG2.11 | https://picas 1
19 20JM8.11 Janet Megd 6/27/2011 20-1-16 20PCRG3.11  https://picasa 20RDG2.11  https://picas I
2 I

400

Insert size: 0

20PCRG1.10 (6/6/10) by Janet Mead, Andrew Vershon
pTripl- 20JM 20JM 20JM 20JM |20AV 20AV 20AV 20AV

1500 250 900

250

1000 750
650

800

Insert size:



All gels and data have to be posted
for a clone or else we will not be
able to sequence the DNA.

Google Docs

Make sure the images are shared!!!



Evaluate DNA Sequence Data

e0e6 ~ BS9-SP.abl
JeakKs Qr~ search
Base C60
TTTTTTTTTTTTT CT CGGGAA GCGCGCCATTGTGT TGGTACCICGG/GARAAT T CGC GG C CGJGITAG CGGC CGCGAATTCGCGGCICGCTTTTA1
1 1
M‘ nn I
' l
|(“>_yr‘| I ’ ‘
|
|
| |
| Il I
[l
[ | I
\ N | |

o Lox 1
e 06 ~ BS9-SP.abl

T85 selected
TCATAACACTTTCATTTCCCATACACTCHA

A A
£

GATCCTCACGTTCGT TTAATAA

ATATAACACTTAAG

RUTGERS
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Conduct Bioinformatic Searches of the Databases

Score E
Sequences producing significant alignments: (Bits) Value
gi|66530079|ref|XP _623740.1| PREDICTED: similar to Forkhead box 226 2e-58
gi|32451944 | gb|AAHS54664.1| Forkhead box K1 [Danio rerio] >gil... 215 6e-55 K&
gi|47214330/emb|CAG00839.1| wunnamed protein product [Tetraodon n _214 le-54
gi|62657503|ref|XP 221212.3| PREDICTED: similar to forkhead b... 213 2e-54
gil51766585|ref|XP 126489.4| PREDICTED: forkhead box K2 [Mus mus 213 2e-54 K&
gi|33854|emb|CAA43200.1] transcription factor ILF [Homo sapiens) 213 2e-54

> 1gi|1388162|gb|AAB02821.1] G| interleukin enhancer binding factor 2 [Homo sapiens]
Length=609

Score = 213 bits (542), Expect = 2e-54
Identities = 109/162 (67%), Positives = 126/162 (77%), Gaps = 14/162 (8%)
Frame = +3

Query 96 DSASPEPEEA- === === RDDSKPPYSYAQLIVQAISSSIDROLTLSGIYSFITKNYPYYR 254
D++ PE E+ +DDSKPPYSYAQLIVQAI+ + D+QLTL+GIY+ ITKNYPYYR
Sbjct 232 DNSQPENEKEASGGDSPKDDSKPPYSYAQLIVQAITMAPDKQLTLNGIYTHITKNYPYYR 291

Query 255 TADKGWONSIRHNLSLNRYFIKVPRSQEEPGKGSFWRIDPQSEAKLVEQAFRRRRORGIA 434
TADKGWONSIRHNLSLNRYFIKVPRSQEEPGKGSFWRIDP SE+KL+EQAFR+RR RG+
Sbjct 292 TADKGWONSIRHNLSLNRYFIKVPRSQEEPGKGSFWRIDPASESKLIEQAFRKRRPRGVP 351

Query 435 CFRPPAYPGATARSAPVSPNALG=====- ADLIASDSYSREG 542
CFR P P ++RSAP SPN G + +S SREG
Sbjct 352 CFRTPLGP-LSSRSAPASPNHAGVLSAHSSGAQTPESLSREG 392

O RuTGERS
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Perform searches of the scientific literature to
determine the function of these genes

(A) MAMMALS (B) FRUIT FLIES
_~survival factor _~survival factor

receptor ﬁ receptor
plasma membrane g : .

|
&
(o)

Il

active Hid inactive Hid

K/‘ inhibitor of

apoptosis (|AP)
inactive gene -l-

regulatory APOPTOSIS

protein

active PKB —

JL

Bad Bcl 2
active Bel-2 active gene
regulalor
protein N

&

expression of cell
death-promoting genes

inactive Bad l

APOPTOSIS

Figure 17-47. Two ways in which survival factors suppress apoptosis. (A) In mammalian cells, the binding of
some survival factors to cell-surface receptors leads to the activation of various protein kinases, including protein
kinase B (PKB), that phosphorylate and inactivate the Bcl-2 family member Bad. When not phosphorylated. Bad
promotes apoptosis by binding and inhibiting Bel-2. Once phosphorylated, Bad dissociates, freeing Bel-2 to
suppress apoptosis. As indicated, PKB also suppresses death by phosphorylating and thereby inhibiting gene
regulatory proteins of the Forkhead family that stimulate the transcription of genes that encode proteins that
promote apoptosis. (B) In Drosophila, some survival factors inhibit apoptosis by stimulating the phosphorylation
of the Hid protein. When not phosphorylated, Hid promotes cell death by inhibiting IAPs. Once phosphorylated.
Hid no longer inhibits IAPs, which become active and block cell death.

RUTGERS




What do you do if you are not

permitted back at school to do the
labs?

Analyze clone sequences on-line!!

The WSSP will provide each
student with at least one clone
that can be submitted to NCBI



Log onto the DSAP (no Chrome)
(make sure that you are in the 2020-202}1\ DSAP)

. 2020-2021 WSSP Project
DNA Sequence Analysis Program (DSAP)

Welcome to the Waksman Student Scholars Program

Forgot your password | Register
The research project for the 2020/20210 WSSP focuses on the genomic analysis of the duckweed
Landoltia punctata, and how the genes in this organism compare to other species. Usemame:

Password:
Please visit Project overview and DSAP Demo.

~ | Remember me

Please do not use Chrome to work on DSAP. It often does not save the data..

PLEASE DO NOT RESET THE TAIR PASSWORD!

%,
About | DSAP Demo | Announcements | Contact | Links | Downloads | Privacy & Security | Terms of Service | Copyright® 2007-2020 Rutgers | WSSPF
Support

Students should be doing PCs
Do your own work!!!!




Changes for the 20-21 Program

NCBI has changed their interface
PDB has changed their interface

FLASH no longer works
Toolbox -> ORFfinder

Interactome -> BioGRID



BLAST ° » blastn suite » results for RID-CAVPGVTY014 Home RecentResults Saved Strategies Help

B L‘ t ST N SaveSearch  Search Summary v © How to read this report? 3 BLAST Help Videos DBack to Traditional Results Page

Job Title Nucleotide Sequence Filter Results
RID CAVPGVTY014  Search expires on 05-2201:54am Download All v
R e o r * Program BLASTN®  Citation v Organism only top 20 will appear D exclude
P Database nt See details v ‘ N e e ‘
Query ID cl|Query_48419 =+ Add organism
Description None Percent Identity E value Query Coverage

to to

Molecule type dna
yp ‘ -

Query Length 1060 ‘ ‘ ‘ ‘ ‘

Other reports Distance tree of results MSA viewer @ m

Descriptions Graphic Summary Alignments Taxonomy

Sequences produg ant alignments Download “ Manage Columns ~ Show

selectall 100 guences selected GenBank Graphics Distance tree of results

Max = Total Query E Per.

Accession
Score Score Cover value Ident

is vacuolar protein sorting omolog 2 (LOC105060508), transcript variant X2, mMRNA 552 552 63% 3e-152 77.88% XM_010944246.3

is vacuolar protein sorting. i protein 3: olog 2 (LOC105060508), transcript variant X1, mMRNA 552 552 63% 3e-152 77.88% XM_010944245.3

ICTED: Phoenix dactylifera vacuolar protein sorting-associated protein 32 olog 2 (LOC103723558), mMRNA 530 530 64% 1e-145 77.08% XM_008814511.3

U.S. National Library of Medicine SignintoNCBI

© Alignments
BLAST: > » biastn sulte » RID-W2CJPRITO16 H RecentResults ~ Saved Strategies  Help
BLAST Results [=IDownload v GenBank Graphics
Editand Resubmit ~Save Search Strategies > Formatting options > Download YoulfiT How to read this page  Blast repor PREDICTED: Elaeis guineensis vacuolar protein sorting-associated protein 32 homolog :
Job title: Nucleotide Sequence (1059 letters) X2, mRNA
Sequence ID: XM_010944246.2 Length: 1096 Number of Matches: 1
RID W2CIPRITO16 (Expires on 09-20 23:05 pm)
Range 1: 296 to 951 GenBank Graphics
Query ID Icl|Query_116297 Database Name nr -

Description None Description Nucleotide collection (nt) Score Expect Identities Gaps Strand
Molecule type nucleic acid Program BLASTN 2.7.0+ Citation 551 bits(610) 2e-152  528/678(78%) 25/678(3%) Plus/Plus
Query Length 1059

Query 137 196
TULU TELCUL . VEE T T UL F CTCU T T
Other reports: b Search Summary [Taxonomy reports] [Distance tree of results] [MSA viewer] sbjct 296 354
@ hi mm: Query 197 256
Graphic Summary TLCUCEE DT LT TL LT DT T LT L]
sbjct 355 414
" v T T T L T Lk T T, e
Mouse over to see the title, click to show alignments sbjct 415 474
Color key for alignment scores
<0 Wéo-so  HsoS0  Weo-200  W>-200 e e T L L] e
! . T nu-vl T T | Sbjct 475 534
1 200 400 600 800 1000 Query 377 436
. FLLCCEE LU T DU LLCEE L L EEH LT T T
Sbjct 535 594
Query 437 496
TECLCLLEE CEELLUCUE LCUETE O LTI LT LT T
Sbjct 595 654
Query 497 556
. FLCCLETLLL FITED L TLEEE LU TECULTT LT LT T
Sbjct 655 714
Query 557 616
PELLLUUEE LTV LT L T T T 1T T LILLILL
Sbject 715 766
Query 617 676
. TL LU T U T LU LCCLTTE LT LT
Sbjct 767 813
Query 677 736
PLLLLLCEE LU DL L T T T L TLLT L]
Sbjct 814 873
Query 737 793
. T L LT UL T T TE T
Sbjct 874 933

Gueny T M
|

Sbjct 934 ATTACAAGCAGARATGGC 951



PDB Sequence Search is Currently Not Active

RCSB PDB  Deposit + BEEEU R Visualize + Analyze v Download v Learn ~ More ~

Basic Search

=)

W P D l Advanced Search -5 Enter search term(s)
D

S Sequence Search f

PROTEIN DATA BI Advanced Search | Browse Annotations

nreleased & New Er¥

ORLDWIDE

§ PDB-101 @PDB

Worldwide
. Protein Data Bank
Foundation

Browse Annotations

Explore the Archive

PDB Statistics
Ligands June Molecule of the Month
Drugs & Drug Targets

o

RCSB PDB  Deposit + Search~ Visua. ~ Analyze v Download ~ Learn~ More ~

Search by Sequences

Choose Option A or B to search for protein and nucleic acid sed

Graphic Search | |
S e q u e n C e I n fe r Fa C e NOTE Parameters: BLAST method, E-value cutoff: 10.0, Mask Low CJ

Option A: Use PDB Sequence

(Not Active)

Select Associated Chain

or Option B: Paste Sequence

MLEGRARVEDTDMPRKMQAEAMNAASHALDLFDVADCKSLAAHIKKEFDKIYGPGW
QCVVGSSFGCFFTHKKGSFIYFRLETLHFLIFK(

Search by Ligands hao T o
Search ligands bound to macromolecules in the PDB by: v
« Identifier or Name f

« SMILES String, InChl or InChl Key
« Chemical Formula or Molecular Weight
« Chemical Substructure or Similarity

Right image: MarvinJS by ChemAxon for Ligand Search of Lipitor

Start Ligand Search

« -2 0vmwozaezxl



Use the PDB Advanced Search to perform the search

RCSB PDB  Deposit + Search ~ Visualize ~ Analyze + Download v Learn ~ More ~

(e an] 165422 Biological
N Macromolecular Structures Enter search term(s)
o= Enabling Breakthroughs in

PROTEIN DATA BAN K Researchand Education Advanced Search | Browse Annotations

Rress

‘P'D 101 w ORLDWIDE @ Worldwide
- uroe llll Protein Data Bank
Sl $PDE @nneareon: I 5 fr GICG)

RCSB PDB  Deposit + Search v Visualize v+ Analyze v Download v Learn v More v

(o' 165422 Biological Enter search term(s)
v Macromolecular Structures
o= Enabling Breakthroughs in

PR

OTEIN DATA BANK Research and Education | Browse Annotations

MyPDB ~

WO RLDVIDE Worldwide
NUGLEIC ACID Protein Data Bank
$PDE @ D (G s

Search History Browse Annotations MyPDB Help

Use the Advanced Search Query Builder tool to create composite boolean queries. See the Help page for more detailed information.

~ Advanced Search Query Builder ®
v Text @
a Sequence @

MTTQAPTFTQPLQSVVVLEG. Enter a sequence containing a minimum of 20 residues, OR enter a PDB ID in the text box below and select from the sequence list. The second option

Count | Clear
is useful for finding sequences that are similar to a sequence from a given structure and chain.

PDBID TMBN Target | Protein 4 @ E-Value Cutoff 1000000 @ Identity Cutoff 0 % (Integer only) @

~ Sequence Motif @
w Structure Similarity @

Display Results as @ | Structures

«

Count | Clear n



To use the PDB Advanced Search

1. Enter in your protein sequence info text box
2. Select "Polymer Entities”
3. Select the icon

Search History Browse Annotations MyPDB Help

Use the Advanced Search Query Builder tool to create composite boolean queries. See the Help page for more detailed information.

~ Advanced Search Query Builder ®

v Text @

4 Sequence © h
MFNRLFGKPKQETNALASLDKMNEALEMLEKKEKVLLKKAAAEVERAKEFARAKNKRAAKQCLKRKRLYEQQVEQLGNFQLRIHDQMILLEGAKATTETVDALRSGAAAMQAMHKATNIDDVD Count | Clear
KTMDEINEQTENMKQIQEALSAPIGAVADLDDDEL EAEL EEL EAEL EEL EGAELEEQLLQPATTAPAAPVHVPYARPVRPAAQKNTAEEDELAALQAVMAS

PDB ID 1MBN Target | Protein 4 @ E-Value Cutoff 1000000 @ Identity Cutoff O % (Integer only) @

¥ Sequence Motif @
w Structure Similarity @

Display Results as @ v Structures q Count | Clear n
Polymer Entities h

Assemblies
Non-polymer Entities

mAAR AR s N



[m e 165422 Biological Enter search term(s)
wN Macromolecular Structures
o= Enabling Breakthroughs in

PROTEIN DATA BANK Research and Education | Browse Annotations

-~ w RLDWIDE ‘Worldwide
PDB~-101 PDB EMDataResource ll Wetkeioi Protein Data Bank

PROTEIN DATA BANK Unified Data Resource for J0EM Foundation

Search History Browse Annotations MyPDB Help

QUERY: Sequence = MFNRLFGKPKQETNALASLDKMNEALEMLEKKEKVLLKKAAAEVERAKEFARAKNKRAAKQCLKRKRLYEQQVEQLGNFQLRIHDQMILLEGA Open In Query Builder | MyPDB Login
KATTETVDALRSGAAAMQAMHKATNIDDVDKTMDEINEQTENMKQIQEALSAPIGAVADLDDDELEAELEELEAELEELEGAELEEQLLQPATTAPAAPVHVPYARPVRPA
AQKNTAEEDELAALQAVMAS AND Target = Protein AND E-Value Cutoff = 1000000 AND Identity Cutoff = 0

~ Advanced Search Query Builder
v Text @
a Sequence @

MFNRLFGKPKQETNALASLDKMNEALEMLEKKEKVLLKKAAAEVERAKEFARAKNKRAAKQCLKRKRLYEQQVEQLGNFQLRIHDQMILLEGAKATTETVDALRSGAAAMQAMHKATNIDDVD
KTMDEINEQTENMKQIQEALSAPIGAVADLDDDELEAELEELEAELEELEGAELEEQLLQPATTAPAAPVHVPYARPVRPAAQKNTAEEDELAALQAVMAS

Count = Clear

PDB ID 1MBN Target Protein 4 @ E-Value Cutoff 1000000 @ Identity Cutoff 0 % (Integer only) @

~ Sequence Motif @
w Structure Similarity @

Display Results as @  Polymer Entities o Count = Clear n
Refinements @ ciear all n Summary Gallery Compact | -- Tabular Report -- 4 | | Score s Download Selected Files = Select All
ggﬁgg:EFI(():R"ée\“lGIES?AF Clear Displaying 1 to 6 of 6 Polymer Entities Page 1 of 1 Display 25§ per page
~| Saccharomyces cerevisiae S288C (4)
| Drosophila melanogaster (1) 5FD7: Ent|ty 1: Cha|n A Download File ' View File

Homo sapiens (1) ) i
X-ray Crystal Structure of ESCRT-IIl Snf7 core domain (conformation A) es

TAXONOMY Clear Tang, S., Henne, W.M., Borbat, P.P, Buchkovich, N.J., Freed, J.H., Mao, Y., Fromme, J.C., Emr, S.D.

| Eukaryota (6) m‘“‘”‘" 3 (2015 Elife 4: M a.l. C h

Released 2015-12-30
EXPERIMENTAL METHOD  Cjear Method X-RAY DIFFRACTION 2.4 A
) X-RAY DIFFRACTION (6) Organism Saccharomyces cerevisiae S288C
- Macromolecule Vacuolar-sorting protein SNF7
POLYMER ENTITY TYPE  Cicar © 90 View Sequence Match  Sequence Identity: 0.32, E-Value: 8.381e-12, Region: 1-140
| Protein (6)
5T8L- Entlty 1 . Chaln A Download File ' View File
RESOLUTION
e { Crystal structure of Snf7 under 350 MPa
1.5-2.0(1) Huang, Q., Szebenyi, D. 2n d

1 20-25(@ e
"1 25-3.0 21; ‘.“‘m To be published
—135-4.0(1) , N a-l-ch

Released 2017-08-16
Method X-RAY DIFFRACTION 2.2 A
el = Coay Organism Saccharomyces cerevisiae $288C
2010 - 2014 (1) Macromolecule Vacuolar-sorting protein SNF7

12015 - 2019 (5) ©3D View Sequence Match  Sequence Identity: 0.32, E-Value: 2.803e-11, Region: 3-139



First match on list (best match)

5FD7: Entlty 1: Chaln A Download File ' View File

X-ray Crystal Structure of ESCRT-IIl Snf7 core domain (conformation A)
Tang, S., Henne, W.M., Borbat, P.P.,, Buchkovich, N.J., Freed, J.H., Mao, Y., Fromme, J.C., Emr, S.D.

W ’ é (2015) Elife 4:

Released 2015-12-30
Method X-RAY DIFFRACTION 2.4 A
Organism Saccharomyces cerevisiae S288C

Macromolecule Vacuolar-sorting protein SNF7
Sequence Match Sequence Identity: 0.32, E-Value: 8.381e-12, Region: 1-140

OK if over 30% / \

Would like better match Fair E-value

© 3D View

Does not show the alignments
p. 12-2



To perform the BLASTP Alignment:

1. Select the Sequence link in Tabular Report pull down menu
2. Copy Sequence

Summary = Gallery = Compact B ElIVIETd 2T oleld | Score

Displaying 1 to 6 of 6 Polymer En

Primary Citation
Biological Details
Sequence Cluster:
Binding Affinity

L

Back to Search Results

Displaying 1 to 6 of 6 Polymer Entities

© 3D View

PDB IDs

Structure
Sequence

Crystallization
Data Collection
Refinement

Refinement Parameters

Unit Cell

Tabular Report | Sequence

Sequence Report

Entity
ID

5FD7_1

5T8L_1

5T8N_1

5FD9_1

R IANE 4

Entity Chain Database Accession Sequence

ID

1

1

1

1

ID

A

Name

UniProt

UniProt

UniProt

UniProt

1 1niDrAt

Code(s)

P39929

P39929

P39929

P39929

nNATNMA

Page 1 of 1

<>

Download Selected Files = Select All

Display 25 4 perpage

- Chain A Download File | View File
ics Center

ure of ESCRT-IIl Snf7 core domain (conformation A)
irbat, P.P.,, Buchkovich, N.J., Freed, J.H., Mao, Y., Fromme, J.C., Emr, S.D.

-12-30

\Y DIFFRACTION 2.4 A

haromyces cerevisiae S288C

olar-sorting protein SNF7

lence |dentitv: 0.32. E-Value: 8.381e-12. Reaion: 1-140

4 | | Score 4 csvi

GNAKNKESPTKAIVRLREHINLLSKKQSHLRTQITNQENEARIFLTKGNKVMAKNALKKKKTIEQLLSKVEGTMESMEQQLF
SIESANLNLETMRAMQEGAKAMKTIHSGLDIDKVDETMDEIREQVELGDEISDAISRP

NAKNKESPTKAIVRLREHINLLSKKQSHLRTQITNQENEARIFLTKGNKVMAKNALKKKKTIEQLLSKVEGTMESMEQQLFSI
ESANLNLETMRAMQEGAKAMKTIHSGLDIDKVDETMDEIREQVELGDEISDAISRP
NAKNKESPTKAIVRLREHINLLSKKQSHLRTQITNQENEARIFLTKGNKVMAKNALKKKKTIEQLLSKVEGTMESMEQQLFSI
ESANLNLETMRAMQEGAKAMKTIHSGLDIDKVDETMDEIREQVELGDEISDAISRP
NAKNKESPTKAIVRLREHINLLSKKQSHLRTQITNQENEARIFLTKGNKVMAKNALKKKKTIEQLLSKVEGTMESMEQQLFSI
ESANLNLETMRAMQEGAKAMKTIHSGLDIDKVDETMDEIREQVELGDEISDAISRP

CTNRCAINK! DETENIMI IWIKOECEI CAKIEDE NUADIKNIACKINIKDV\/AI OAl KIKKKDL EKODO! ODIDCTI CTIENMMODEAI EQANITANITA

Chain
Length

140

139

139

139

407

Display | 25 4 per pag
View GraphQL Que

Entity Molecular
Macromolecule Weight
Type (Entity)
polypeptide(L) 15.86
polypeptide(L) 15.803
polypeptide(L)  15.803
polypeptide(L) 15.803

nahmantidall

4N 7R



To perform the BLASTP Alignment:
4. Connect to NCBI BLASTP page
5. Select "Align two or more sequences” button

6. Paste in copy of PDB FASTA sequence in bottom text box
7. Paste your protein sequence in tfop ftext box.

blastn | blastp | blastx | tblastn | tblastx

BLAS
Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) & Clear

MFNRLFGKPKQETNALASLDKMNEALEMLEKKEKVLLKKAAAEVERAKEFARAKNKRAAKQCLK

RKRLYEQQVEQLGNFQLRIHDQMILLEGAKATTETVDALRSGAAAMQAMHKATNIDDVDKTMDEI
H7 —> NEQTENMKQIQEALSAPIGAVADLDDDELEAELEELEAELEELEGAELEEQLLQPATTAPAAPVHVP
YARPVRPAAQKNTAEEDELAALQAVMAS

Or, upload file
Job Title

Choose File no file selected 2

Enter a descriptive title for your BLAST search &)

# 5 q Align two or more sequences &

Enter Subject Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) &' Clear

H 6 mmm—fp 204508  S288c) (659292)

GNAKNKESPTKAIVRLREHINLLSKKQSHLRTQITNQENEARIFLTKGNKVMAKNALKKKKTIEQ

LLSKVEGTMESMEQQLFSIESANLNLETMRAMQEGAKAMKTIHSGLDIDKVDETMDEIREQVE
LGDEISDAISRP

Or, upload file

>5FD71|Chain A|Vacuolar-sorting protein SNF7|Saccharomyces cerevisiae (strain ATCC I

/.
Choose File no file selected 2



Output of Directed BLASTP

Range 1: 1 to 140 Graphics

Score Expect Method Identities Positives Gaps
71.6 bits(174) 8e-21 Compositional matrix adjust. 45/140(32%) 75/140(53%) 0/140(0%)

Query 7 GKPKQETNALASLDKMNEALEMLEKKEKVLLKKAAAEVERAKEFARAKNKRAAKQCLKRK 66
G K+ + ++ ++ E + +L KK+ L + + A+ F NK AK LK+K
Sbjct 1 GNAKNKESPTKAIVRLREHINLLSKKQSHLRTQITNQENEARIFLTKGNKVMAKNALKKK 60

Query 67 RLYEQQVEQLGNFQLRIHDQMILLEGAKATTETVDALRSGAAAMQAMHKATNIDDVDKTM 126
+ EQ + ++ + Q+ +E A ET+ A++ GA AM+ +H +ID VD+TM
Sbjct 61 KTIEQLLSKVEGTMESMEQQLFSIESANLNLETMRAMQEGAKAMKTIHSGLDIDKVDETM 120

Query 127 DEINEQTENMKQIQEALSAP 146
DEI EQ E +I +A+S P
Sbjct 121 DEIREQVELGDEISDAISRP 140




Toolbox: DNA Sequence Translation Program -
NOT Functional without FLASH

WSSP Translator Toolbox
élllllll%

Silllllis

aagagagaagalgliggaagagagagegagaglagaagacaccgacalgccgaggaagalgeaggeggaggecatgaacgeegcctoleacgegetegatelgticgacgtegeggacty
caagagectegeegegeatatcaagaaggaatttgataagatetacggteegagatggeagtgegtegteggetecageticggetgtitcticactcacaagaaaggeageticatetacttcegee
tggagacgctecactticcteateticaaaggegeggeegettgaatcegeegteegttcttgtacagettcatetacttceecgattagagetegatgaacggactgacgecttgategeccegtecegtt
cegitctggacacteogacgcaataceicagacaaagacgggacgggacgtogeataggaacgoegtcecttcegegtigggatgetitatatitataatacttagetatgggectaccagtctaagatt
= tititggtgaatatatiactagataagatagttitgtatigtatttitcgggeaattagaatticicctaaatatiagacatggtigigecgttagagegaatitgagataatiacatelcaccagacccaaaglc

§ aaaggaagaaaggacaggtclagetitictiaac
| |

GE Healthcare

[ Framen | Fome2 [ ramea | @ & RUTGERS

e

9-3
©2019 WSSP




NCBI ORFfinder: DNA Sequence Translation Program

NCBI  Resources

How To in to NCBI

ORFfinder PubMed <) ‘ ‘ m

COVID-19 is an emerging, rapidly evolving situation.
Get the latest public health information from CDC: https://www.coronavirus.gov .
o Get the latest research from NIH: https://www.nih.gov/coronavirus.
Find NCBI SARS-CoV-2 literature, sequence, and clinical content: https:/www.ncbi.nim.nih.gov/sars-cov-2/.

Open Reading Frame Finder

OREF finder searches for open reading frames (ORFs) in the DNA sequence you enter. The program returns the range of
each ORF, along with its protein translation. Use ORF finder to search newly sequenced DNA for potential protein
encoding segments, verify predicted protein using newly developed SMART BLAST or regular BLASTP.

.
This web version of the ORF finder is limited to the subrange of the query sequence up to 50 kb long. Stand-alone O R F f 1 N d er
version, which doesn't have query sequence length limitation, is available for Linux x64.

Examples (click to set values, then click Submit button) :
e NC_011604 Salmonella enterica plasmid pWES-1; genetic code: 11; 'ATG' and alternative initiation codons;

minimal ORF length: 300 nt
e NM_000059; genetic code: 1; start codon: 'ATG only'; minimal ORF length: 150 nt

Enter Query Sequence
& Enter i gi, or i in FASTA format:
|
Y From: C To: S

Choose Search Par ters

Minimal ORF length (nt): 75 @

©

©

Genetic code: 1. Standard (<]
& ORF start codon to use:
© "ATG" only

"ATG" and alternative initiation codons
Any sense codon

©

Ignore nested ORFs:

Start Search / Clear

Submit Clear

© 2020 WSSP



Paste in sequence and use the default options if you have a
the start of your protein

—— Enter Query Sequence

& Enter accession number, gi, or nucleotide sequence in FASTA format:

AGTGTTTGAAGCGGAAAAGGCTGTACGAACAGCAAGTTGAGCAGCTGGGAAATTTCCAACTGCGGATCCATGATCAGATGA
TACTCCTGGAAGGTGCAAAAGCCACTACAGAGACTGTTGACGCACTGAGAAGTGGAGCAGCAGCGATGCAGGCCATGCACA
AAGCCACTAACATTGATGATGTCGACAAAACCATGGACGAAATCAATGAGCAGACAGAGAATATGAAGCAAATTCAGGAGG
CACTGTCTGCCCCAATTGGCGCTGTAGCCGACTTAGACGATGATGAACTGGAAGCTGAGCTTGAAGAACTGGAAGCTGAGC
TTGAAGAACTGGAGGGAGCCGAATTGGAGGAACAGCTCTTGCAGCCTGCCACCACCGCGCCCGCCGCCCCTGTGCATGTCC
CCTATGCCCGACCTGTCCGTCCTGCTGCTCAGAAGAACACCGCAGAAGAAGATGAACTTGCAGCATTGCAAGCTGTAATGG
CTTCTTAAATCAATCAGATGGACTGAGAGGAAGTCATTGCCGCAGCGATTTGTCGTTGCTTCATAATGGACAGGTAAAACG
TTGCTTTCTAGTTCATCCTTCCACTCACTCCTTGTGTCGAAGCACGCTTTGTATCTATAGCTTATTCATAGGGTCATCATA
CGGGTGGfACATTTGTGGATCTTGGtGtgATTTCAATCTGTTGCTTCCTGTCTTGTTtCAAAAAAAAAAAAAAAAaaaaAA
AAAAAAA

To:

<>

¥ From:

<>

—— Choose Search Parameters

[

Minimal ORF length (nt): 75 &

(9

Genetic code: 1. Standard Y

OREF start codon to use:

(-

O "ATG" only
"ATG" and alternative initiation codons
Any sense codon

(9

Ignore nested ORFs:




ORFfinder Output

Open Reading Frame Viewer Help
Sequence
ORFs found: 6 Genetic code: 1 Start codon: 'ATG' only
) 21~ | Find: vi@plAal @ i = A Tools v | £ Tracks » 2 7 ~

|600 |es8 700 |7s8 |se8 |sse |s00 |58 [tk

[se 188 |200 |258 [398 |350 [488 450 |se0 |ss@

(U) ORFfinder_12.3.1453
ORF2

» > » »

ORF6 ORF1

ORF3 ORFS
ORF
i 58 |100 |t5@ |200 |250 300 [ 400 |450 |500 [ss@ |50a |50 700 |750 |se0 |sse |00 B [tk 1eed
1: 1..1.1K (1,060 nt) " ¥ Tracks shown: 2/8
Six-frame translation...

ORF2 (224 aa) Display ORF as... Mark Mark subset... Marked: 0 Download marked set as Protein FASTA B
>1c1|ORF2
MFNRLFGKPKQE TNALASLDKMNEAL EMLEKKEKVLLKKAAAEVERAKEF Label Strand Frame Start Stop Length (nt | aa)
ARAKNKRAAKQCLKRKRLYEQQVEQLGNFQLRIHDQMILLEGAKATTETV L ‘I‘
DALRSGAAAMQAMHKATNIDDVDKTMDEINEQTENMKQIQEALSAPIGAV ORF2 + 3 144 818 675|224 O n g e s
ADLDDDELEAELEELEAELEELEGAELEEQLLQPATTAPAAPVHVPYARP
VRPAAQKNTAEEDELAALQAVMAS ORF4 - 2 795 529 267 | 88 O R F

ORF1 + 1 607 807 201 |66

ORF6 - 3 395 228 168 | 55 Fi rs .|.

ORF5 - 3 725 600 126 | 41

ORF3 - 1 520 398 123140

V.
ORF2 Marked set (0 )
SmartBLAST SmartBLAST best hit titles... &
BLAST BLAST
BLAST Database:

UniProtKB/Swiss-Prot (swissprot) [



Does this ORF agree with the results from the BLASTx
matches?

ORFs found: 6 Genetic code: 1 Start codon: 'ATG' only
&1+ | Find: vi@aDl Qi @ i = A Tools ~ | ¥ Tracks » & 7~

it |s@ |160 m |20a |25@ |300 |35@ |400 |450 |Sea |s50 |60a |es@ |700 |75@ |s@0 |85@ |90a |950 1K 1,064

52896 e el
>

> > ORF2 »> > »

(U) ORFfinder_ 12.3.15(
ORF2

ORF3 ORFS
ORF

! [se 100
1: 1..1.1K (1,060 nt)

150 |200 |2se 300 |350 400 450 500 550 500 |50 700 |750 800

[sse |s00 B [tk 108¢

2 # Tracks shown: 2/9

Mark subset... Marked: 0 nload marked set a rotein FASTA B

Label Strand Frame Start Stop Length (nt | aa)

ORF2 + 3 144 818 675 | 224

BLASTXx

1 200 400 600 8

o

0 1000



ORF2 (224 aa) Display ORF as... Mark Mark subset... Marked: 0 Download marked set as Protein FASTA &

>1c1|ORF2 ‘
. MPNRLFGKPKOETNAL ASLDINEALENLEKKEKVLLKKAMAEVERAKEF Label lzad Al Start Stop Length (nt | aa)
ARAKNKRAAKQCLKRKRLYEQQVEQLGNFQLRIHDQMILLEGAKATTETV
E n 'I-e r | n d a'l'a DALRSGAAAMQAMHKATNIDDVDKTMDE INEQTENMKQIQEAL SAPIGAV ORF2 < 3 144 818 675|224
ADLDDDEL EAEL EELEAELEELEGAELEEQLLQPATTAPAAPVHVPYARP
VRPAAQKNTAEEDELAAL QAVMAS ORF3 - 795 529 26788
F ro m ORF1 + 607 807 201 |66
R . ORF5 - 395 228 168 | 55
ORFFlnder into ORF4 - 725 600 126 | 41
ORF6 - 520 398 123 ] 40

DSAP Define T,
ORF page

In this step you will §termine if there is an open reading frame (ORF) in your ediged DNA [Ny EJ

sequence
1 Paste the e DNA sequence into the Toolbox, Refeve sequence
where it can D translated in each of the reading
frames.

2 Which reading fraf§e is most likely to code for a O+1 (42 © +3 () None
protein? (+ stop cod@n)

3 Paste the most likely ein sequence or a portion of a protein sequence here:

MFNRLFGKPKQETNALASLDKMNEALEMLEKKEKVLLKKAAAEVERAKEFARAKNKRAA
KQCLKRKRLYEQQVEQLGNFQLRIHDQMILLEGAKATTETVDALRSGAAAMQAMHKATNI
DDVDKTMDEINEQTENMKQIQEALSAPIGAVADLDDDELEAELEELEAELEELEGAELEEQ
LLQPATTAPAAPVHVPYARPVRPAAQKNTAEEDELAALQAVMAS Y

Number of characters: 224 Cursor is on residue: 225 Range marked:




ORFE e T ORF4

Display ORF as ORF
ca 166 ) ISB‘B. ) ]4@8. ) ]4':}8. ) ]SQB L ]S'.-':B L ]6@8. ) ]6':':8 L [7@8. ) [7':}8. ) [8@8
Protein sequence
: 1..1.1K (1,059 nt) .
Nucleotide sequence
CDS translation
v
ORF2 (675 nt) Display ORF as... Mark Mark subset... Marked: 0 Download marked set as Protein FAST
>1cl|ORF2 (DS
ATGTTCAACAGGCTTTTTGGCAAGCCCAAACAAGAGACCAATGCTCTCGC Label Sland Bame Slan Stop Lenatyotia
TTGACAAAATGAATGAGGCTCTGGAGATGTTAGAGAAGAAGGAGA ORF2 + 3 144 318 675 | 2:
r
CAAAAGGGCTGCAAAACAGTGTTTGAAGCGGAAAAG
GTTGAGCAGCTGGGAAATTTCCAACTGCGGATCC ORF3 - 1 7 5 267 | ¢
GCGATGCAGGCCATGCACAAAGCCAC ORF1 + 1 6 8 201 | ¢
GGACGAAATCAATGAGCAGACAG
ORF5 - 2 3 2 168 | !
CTGCCACCACCGCGCCCGCCGCCCCTGTGCATGTC ORF4 ) 2 7 0 126 |-
GTCCGTCCTGCTGCTCAGAAGAACACCGCAGAAGAAGAT ORF6 3 5 8 123

ATTGCAAGCTGTAATGGCTTCTTAA
[ —

Stop codon

At which base does the ORF start? (e.g. A52)

At which base does the ORF end? Include the stop

codon (e.g. A255)

Al

A818

Enter in the range of the ORF (includes the Stop codon)



Possible types of clones in the cDNA library

ORF DNA
M % Protein
anaans MRNA
—

, A aranna - Full length cDNA
Possible
cDNA o iaanan PArtial cONA
Clones (not fully extende
C Partial cDNA
(not fully sequenc
D === nnaArA - Noncoding cDNA

(not fully extende



BLASTX results of a partial coding sequence

Il <40 [l 40-50 B 50-80 I 80-200 l>=200

1 100 200 300 400 500

Starts at the beginning of DNA F"i"‘e
Score pect Method Identities Positives Gaps Frame

262 bits(66 1e-85 Compositional matrix adjust. 123/132(93%) 131/132(99%) 0/132(0%) +3

Query 3 HPDHVIVIKYVPYVGDSKRAMDEYTSEIFMGGRSTIVLHNTCEDSLLAAPIILDLVLLAE 182
HPDHVIVIKYVPYVGDSKRAMDEYTSEIFMGG+STIV+HNTCEDSLLAAPIILDLVLLAE
Sbject 120 HPDHVIVIKYVPYVGDSKRAMDEYTSEIFMGGKSTIVMHNTCEDSLLAAPIILDLVLLAE 179

© 2020 WSSP



If you have partial sequence select the “Any sense codon”
option

—— Enter Query Sequence

& Enter accession number, gi, or nucleotide sequence in FASTA format:

AGTGTTTGAAGCGGAAAAGGCTGTACGAACAGCAAGTTGAGCAGCTGGGAAATTTCCAACTGCGGATCCATGATCAGATGA
TACTCCTGGAAGGTGCAAAAGCCACTACAGAGACTGTTGACGCACTGAGAAGTGGAGCAGCAGCGATGCAGGCCATGCACA
AAGCCACTAACATTGATGATGTCGACAAAACCATGGACGAAATCAATGAGCAGACAGAGAATATGAAGCAAATTCAGGAGG
CACTGTCTGCCCCAATTGGCGCTGTAGCCGACTTAGACGATGATGAACTGGAAGCTGAGCTTGAAGAACTGGAAGCTGAGC
TTGAAGAACTGGAGGGAGCCGAATTGGAGGAACAGCTCTTGCAGCCTGCCACCACCGCGCCCGCCGCCCCTGTGCATGTCC
CCTATGCCCGACCTGTCCGTCCTGCTGCTCAGAAGAACACCGCAGAAGAAGATGAACTTGCAGCATTGCAAGCTGTAATGG
CTTCTTAAATCAATCAGATGGACTGAGAGGAAGTCATTGCCGCAGCGATTTGTCGTTGCTTCATAATGGACAGGTAAAACG
TTGCTTTCTAGTTCATCCTTCCACTCACTCCTTGTGTCGAAGCACGCTTTGTATCTATAGCTTATTCATAGGGTCATCATA
CGGGTGGfACATTTGTGGATCTTGGthgATTTCAATCTGTTGCTTCCTGTCTTGTTtCAAAAAAAAAAAAAAAAaaaaAA
AAAAAAA

To:

<>

¥ From:

<>

—— Choose Search Parameters

& Minimal ORF length (nt): 75 &

€

2 Genetic code: 1. Standard Y

OREF start codon to use:

(-

O "ATG" only
"ATG" and alternative initiation codons

ﬁ Any sense codon

& Ignore nested ORFs:




ORFfinder output for a partial

ORFs found: 19 Genetic code: 1 Start codon: stop-to-stop

‘,‘81'| Find: vidaoplal @ i = S Tools v | F Tracks » 2 D~
(el 40 (60 |36 |00 120 [146 160 (180 [200 (220 [240 (260 (280 (300 (320 (340 (360 (380 [400 [420 (440 [460 (480 |50@ (520|540 (560 (580|600 634
U) ORFfinder 12.5.81723933 (NN X
> > > ORFS > > > ORF9
> > » ORF16 ORF7
< ) ORF19 ORFE SR » > »> -« -« -«
ORF1 « « « ORF11 ORF4
ORF13 ORF2 « « Ll ORF1S I S S ORF17
« « ORF18 « « « ORF18 I e
ORF12 ORF3 I
|20 |48 |60 |88 (108 [120  [140 [166  [180 [200 |220 [240 260 [280 (300 |320 (340 360 [380 |400 |420 (440 460 (480 (500 (520 [54@  [S6@ (8@ [60@ 634
1: 1..634 (634 nt) " ¥ Tracks shown: 2/7
Six-frame translation...
ORF8 (132 aa) Display ORF as... Mark Mark subset... Marked: 0 Download marked set as Protein FASTA &
>1cl|ORF8
HPDH\llIVIKYVPYVGDSKRAMDEYTSEIFMGGRSTIVL}-NTCEDSLLAAP Label Strand Bame Start Stop Length (nt | 2a)
LDLVLLAELSTRIQLKAEGESKFHTFHPVASILSYLSKAPLVPPGTPV
LSKQRAMLENIMRACIGLAPENNMLLEYK ORF8 + 3 <3 401 399 | 132 h
ORF18 - 3 500 174 3271108
ORF6 + 2 212 448 237 |78
ORF11 - 1 484 260 225 |74
ORF5 + 2 <2 205 204 | 67
ORF19 - 3 173 >3 171 | 56 Fram e
ORF1 + 1 25 177 1563 | 50
ORF9 + 3 444 590 147 | 48
Vz
\ ORF12 - 1 259 116 144 | 47
Score Expect Method Identities Positives Gaps Frame
262 bits(669) \ 1e-85 Compositional matrix adjust. 123/132(93%) 131/132(99%) 0/132(0%) +3

\
Query 3

HPDHVIVIKYVPYVGDSKRAMDEYTSEIFMGGRSTIVLHNTCEDSLLAAPIILDLVLLAE 182

HPDHVIVIKYVPYVGDSKRAMDEYTSEIFMGG+STIV+HNTCEDSLLAAPIILDLVLLAE
Sbjct 120 HPDHVIVIKYVPYVGDSKRAMDEYTSEIFMGGKSTIVMHNTCEDSLLAAPIILDLVLLAE 179



The first bases of a partial clone are part

of the reading frame

ORF8 (399 nt) Display ORF as... Mark

>1c1|ORF8 CDS

CACCCCGATCACGTCATCGTGATCAAGTACGTGCCGTATGTGGGGGACAG
CR&GAGGGCCATGGACGAGTACACCTCCGAGATCTTCATGGGCGGCAGGA
GCABCATTGTTCTTCACAACACGTGCGAGGACTCTCTCTTGGCGGCGCCC
CGATCTTGTACTCCTAGCAGAGCTCAGCACGAGGATCCAGCT
GGGGAGAGCAAGTTCCACACCTTCCACCCAGTGGCTTCCA

CTGCATTGGCCTGGCN CGGAGAACAACATGCTCTTGGAGTACAAGTGA

H

Correct

Start \

Mark subset... Marked: 0 Download marked set as Protein FASTA B
Label Strand Frame Start Stop Length (nt | aa)
ORF8 + 3 <3 401 399 | 132
ORF18 - 3 500 174 3271108
ORF6 + 2 212 448 237 |78
ORF11 - 1 484 260 225|74

P D

X AG CAC CCG ATC AG

AGCACCCCG ATC/

©2020 W

A

)



Protein Interaction Searches

Interactome
Requires FLASH
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BioGRID Interaction Database

BioGRID “*

Welcome to our Database of Protein,
Genetic and Chemical Interactions

BioGRID is a biomedical interaction repository with data compiled
through comprehensive curation efforts. Our current index is version

Q, Search BioGRID:

home help wiki projects tools contribute stats downloads partners aboutus W

By Protein/Gene

Search by Protein/Gene Identifiers ...

4.2.192 and searches 75,868 publications for 1,997,840 protein and
genetic interactions, 29,093 chemical interactions and 959,750 post

All Organisms

translational modifications from major model organism species. All
data are freely provided via our search index and available for
download in many standardized formats.

BioGRID Statistics [alil Latest Downloads (#

‘ BioGRID COVID-19 Coronavirus Curation Project

4

Advanced Search

Submit Identifier Search Q

Helpful Search Tips Featured Datasets

Search BioGRID for SARS-CoV-2 Protein Interactions | Download SARS-CoV-2 and Coronavirus-Related Interactions ‘

Related Resources i

BioGRID Themed Curation Projects

BioGRID themed curation projects focus on specific biological processes with disease relevance. Core
genes/proteins central to the process are assembled with expert input and relevant publications curated
for biological interactions. Themed curation projects are updated monthly and additional projects are
generated on a regular basis.

Learn more ©

BioGRID ORCS - An open repository of CRISPR screens
The BioGRID Open Respository of CRISPR Screens (ORCS) is a publicly accessible database of BioGRID
CRISPR screens compiled through comprehensive curation efforts. ORCS

Learn more ©

Gene Info eXtension (GIX)
GIX is a browser extension that allows you to retrieve information about a gene product directly on any
webpage simply by double clicking an official gene name, synonym or supported accession.

Learn more ©

Partners %

z
»n

=

Mount Sinai PRINCETON Université

Hospital UNIVERSITY ~ de Montréal
[more]
Latest Updates ¥
BioGRID
@biogrid

The @BioGRID #COVID19 #Coronavirus Project
has been updated to include 21,405 interactions,
47 PTMs, and 14 #CRISPR screens from 221
publications and prelim-reports including 127
publications specifically for #SARSCoV2
thebiogrid.org/project/3/covi... @NIH_ORIP
+#openscience #datasharing

Enter in Af Gene Name

By Protein/Gene

Q, Search Bir 4RID:

AT2G19830

v All Organisms

Coronavirus-Relate

Severe acute respiratory syndrome coronavirus 2
Homo sapiens

Severe acute respiratory syndrome coronavirus
Advang Middle-East Respiratory Syndrome-related Coronavirus

Popular Organisms (Alphabetical)

Arabidopsis ana (Columbia)

Bos taurus

Select Arabidopsis from
the pull down menu



BioGRID Output

SNF7.2 rmse o G

F6F22.14, F6F22_14, VPS32, AT2G19830

Proteins/Genes Publications
vacuolar protein sorting-associated protein 32-1 11 3

GO Process (1) GO Function (1) GO Component (3)

TAIRE' | Entrez Gene @' RefSeq(#  UniprotkB (2

& Download Curated Data for this Protein

O Physical Interactors (11)

Showing 1 to 11 of 11 unique interactors ‘ Filter Interactions. E

“4 | Organism / -
Interactor Ci al Type Aliases Description Evidence
SNF7.1 A. thaliana (Columbia)  VPS32, AT4G29160, F19B15.190, F19B15_190 vacuolar protein sorting-associated protein 32-2 3
View
SNF7.2 A. thaliana (Columbia)  VPS32, F6F22.14, F6F22_14, AT2G19830 vacuolar protein sorting-associated protein 32-1 3
View
VPS20.1 A. thaliana (Columbia)  VPS20, MGI19_8, MGI19.8, AT5G63880 vacuolar protein sorting-associated protein 20-1 3
View
VPS20, T2K12.4, AT5G09260, I tei rting- . . N .
VPS20.2 A. thaliana (Columbia) . . R e vacuolar protein sorting-associated protein 20-2 3
associated protein 20.2 View
AT1G15130 A. thaliana (Columbia)  F9L1_7, F9L1.7, AT1G15130 endosomal targeting BRO1-like domain-containing protein 1
View
AT4G32760 A. thaliana (Columbia)  F4D11_40, F4D11.40, AT4G32760 ENTH/VHS/GAT family protein 1
View
. . F27B13_60, AT4G29820, F27B13.60, ATCFIM-25, homolog of . . 1
CFIM-25 A. thaliana (Columbia) CFIM-25, ARABIDOPSIS THALIANA HOMOLOG .. more CFIM-25-like protein =
VPS2.2 A. thaliana (Columbia)  VPS2, MFC16_25, MFC16.25, AT5G44560 vacuolar protein sorting-associated protein 2-2 1
View
VPS2, F21M11.12, AT1G03950, F21M11 8 i . . " .
VPS2.3 A. thaliana (Columbia) ; . ) ~12, vacuolar protein . otar protein sorting-associated protein 2.3 1
sorting-associated protein 2.3 View
VPS24.1 A. thaliana (Columbia)  VPS24, MRN17.18, MRN17_18, AT5G22950 vacuolar protein sorting-associated protein 24-1 1
View
VPS60.1 A. thaliana (Columbia)  AT3G10640 vacuolar protein sorting protein 60.1 1
View



Interaction summary

SNF7.2 #AT - SNF7.1 PREY

F6F22.14, F6F22_14, VPS32, AT2G19830 F19B15.190, F19B15_190, VPS32, AT4G29160
vacuolar protein sorting-associated protein 32-1 vacuolar protein sorting-associated protein 32-2
GO Process (1) GO Function (1) GO Component (3) GO Process (2) GO Function (1) GO Component (2)
TAIRZ EntrezGene @ RefSeq( @ UniprotKB (£ TAIREZ  EntrezGene @' RefSeq( ' @ UniprotKB (£
Arabidopsis thaliana (Columbia) Arabidopsis thaliana (Columbia)
PCA

&

A Protein-Fragment Complementation Assay (PCA) is a protein-protein interaction assay in which a bait protein is expressed as fusion to one of the either N- or C- terminal
peptide fragments of a reporter protein and prey protein is expressed as fusion to the complementary N- or C- terminal fragment of the same reporter protein. Interaction of
bait and prey proteins bring together complementary fragments, which can then fold into an active reporter, e.g. the split-ubiquitin assay.

Publication E

The Arabidopsis ESCRT protein-protein interaction network.
Shahriari M, Richter K, Keshavaiah C, Sabovljevic A, Huelskamp M, Schellmann S

In yeast, endosomal sorting of monoubiquitylated transmembrane proteins is performed by a subset of the 19 "class E vacuolar protein sorting" proteins. The core machinery
consists of 11 proteins that are organised in three complexes termed ESCRT I-1ll (endosomal sorting complex required for transport I-11l) and is conserved in eukaryotic cells.
While the pathway is well understood in yeast and ... [more]

Unknown Mar. 26, 2011; 0(0); [Pubmed: 21442383]

Throughput |~
e Low Throughput

Related interactions

Interaction Experimental Evidence Code Dataset Throughput Score Curated By Notes
SNF7.1 & SNF7.2 PCA Shahriari M (2011) Low - BioGRID -
SNF7.2 & SNF7.1 Two-hybrid Braun P (2011) High - BioGRID -
SNF7.2 9 SNF7.1 Two-hybrid Richardson LG (2011) Low - BioGRID -
SNF7.1 & SNF7.2 Two-hybrid Richardson LG (2011) Low - BioGRID -
Curated By &s

¢ BioGRID



BioGRID Network

EFILE ~ Y FILTERS ~ QZO0.00% v «$ MINIMUM EVIDENCE: 1 @ @LAYOUTS v Gy RESOURCES ~ ?HELP ~

&

AT4G32760
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Unknown Clones will not be released for analysis until:

1. PCl1 to PC3 are completed and reviewed.
i.e. Clone Status = "Reviewed and correct”

2. The Post Survey is completed.
Please do not email until these are done. Send a message

requesting the release of your unknowns to
wssp@waksman.rutgers.edu

Students should include their name, school and clone names

E-mail links on DSAP or
WSSP web site



mailto:wssp@waksman.rutgers.edu

All caught up!!

Most of the 2020
summer sequences
already published!!

(Using old sequences)

Alea HS, HI (134)
Columbia HS, (117)

Dougherty Valley HS, CA (65)

East Brunswick High School, NJ (04)

Elmwood Park Memorial HS, NJ (104)

Fair Lawn High School, NJ (47)

Granada HS, CA (90)

Hackettstown High School, NJ (38)

Hamburg Area High School, PA (116)

Hillsborough High School, NJ (06)

Holmdel HS, NJ (96)
Jackson Liberty HS, NJ (136)

Jackson Memorial, NJ (137)

James Caldwell High School, NJ (07)

Jefferson High School (120)

John P. Stevens High School, NJ (09)

Jose Martin STEM, NJ (95)
Kinnelon High School NJ (112)
Metuchen High School (130)

Middlesex County Academy of, NJ (94)

Modesto HS, CA (66)

Monroe Township HS, NJ (118)

N

106TG3.15, 106TG4.15

107SMC2.15, 107SMC4.15

109LB1.15, 109MX1.15

108ALR8.15, 108LA11.15, 110RGC1.16

109CC7.15, 109JS2.16

108AL1.15
108LA5.15, 108LA7.15, 130SM5.19

109SP2.15, 109XZ2.16

106TTM6.14, 107MS1.15



Timeline of the 2020/2021 WSSP Project

Complé Recruit Teacher/ Teacher/ Teacher/ Teacher/ Teacher/ Teacher/ Protein- Teachg GE
analysis o additional  Partner Student Student Student Student Student Modeling Sig€nt Poster
summer dents Mtg Mtg Mtg Mtg Mtg Mtg Scripts tg Forum
clones Pickup  Progress  Progress DSAP Review RasMol Duggl” Progress
equipment reports reports Protein Protein Report
upplies Structure Structure- Review
Subcloning workshg Posters
Primer
Walking I

July  Aug. Sept. Oct. N Feb. Mar. Apr. May June
#

Summer PCR/Miniprep of clones

v
Institute A

Analysis of UnkiMeygn Clones

Protein Modeling "W ?

[{U TGERS




WSSP Summer Institute:

If in person: 7/6/21-7/16/21
One student per school
Students will be leaders back at
their schools

If virtual: 7/12/21-7/16/21
Two students per school
Students will be leaders back at
their schools



Waksman Institute Summer Experience
(WISE), Open to any student, Fee

Spring Session (virtual): 1/25/21-3/25/21
(Mon/Wed 7:00-8:30 PM)

Virtual:
June Session: 6/21/21-6/25/21
August Session: 7/26/21-7/30/21

In person:
June Session: 6/21/21-7/2/21
August Session: 7/26/21-8/6/21



Have fun
Send us your data!!

Update your Google Docs Supply sheet on
your plans

Stay safe!!



