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Waksman Student 
Scholars Program

(WSSP)
Student & Teacher Meeting 

12/7/20



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.  



The WSSP
was initiated 28 years ago

by the late
George Pallrand

(of the Graduate School of 
Education)

and Bill Sofer
(Waksman Institute) 



Bring genuine research directly
into the high school.

Students will learn science 
best by actually doing science



In previous years, in the students and teachers 
participated in a summer Institute



Students and teachers learned the background information 
and techniques necessary to carry out a real research 

project in molecular genetics



During the academic year, 
they go back to their 

schools and carry out the 
project there,

recruiting additional 
students – You!!!

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.



At the end of the academic year, you will 
present a poster on your research findings



Publish the DNA 
sequences in the public 
databases

Student's & Teacher’s Names



WSSP Goal: 
Encourage students to 
continue their education 
and careers in the sciences  



So how are we conducting the 
program this year?  

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



20/21 Research Project:

DNA Sequence Analysis of the 
Duckweed Landoltia punctata 



Duckweed:
• Smallest flowering plants,
• Grow in slow moving fresh water -world wide,
• 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

https://sakai.rutgers.edu/portal


To Access Files from the WSSP site:

To access 
lab and 
lecture 
files



To Access Student Files from the WSSP site:

Powerpoints 
(have hard copies)

Labs
(have hard copies)

Lecture Notes

Videos

Use your DSAP
Username and 
Password to 
download files

Videos



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

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 gel 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

Flowchart of labsIf you are allowed:



In person: Select clones from cDNA Library

Bacteria

Students will pick bacterial 
colonies to purify plasmid DNA 
containing the duckweed genes



Determine the size of the Landoltia cDNA by PCR and gel 
electrophoresis, purify the DNA and verify the insert size 
by restriction digests  

cDNA



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



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



Conduct Bioinformatic Searches of the Databases 



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



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 2020-2021 DSAP)

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



BLASTN
Report



PDB Sequence Search is Currently Not Active

Graphic Search 
Sequence Interface
(Not Active)

p. 12-2



Use the PDB Advanced Search to perform the search



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

To use the PDB Advanced Search



Best 
Match

2nd

Match



Fair E-value

First match on list (best match)

OK if over 30%
Would like better match

p. 12-2
Does not show the alignments



To perform the BLASTP Alignment:
1. Select the Sequence link in Tabular Report pull down menu
2. Copy Sequence



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 top text box. 

#5 

#6 

#7 



Output of Directed BLASTP



p 9-3

Toolbox: DNA Sequence Translation Program –
NOT Functional without FLASH

© 2019 WSSP



p 9-3

NCBI ORFfinder: DNA Sequence Translation Program 

© 2020 WSSP



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



ORFfinder Output

Longest 
ORF 
first



BLASTx

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



Enter in data 
from 
ORFfinder into 
DSAP Define 
ORF page



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

Stop codon



M Protein

Possible
cDNA
Clones

C

Possible types of clones in the cDNA library 

ORF

AAAAAA

A AAAAAA

DNA

mRNA

Full length cDNA

*

B AAAAAA

D AAAAAA

Partial cDNA
(not fully extended)
Partial cDNA
(not fully sequenced)
Noncoding cDNA
(not fully extended?)



BLASTX results of a partial coding sequence

© 2020 WSSP

Frame Starts at the beginning of DNA



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



ORFfinder output for a partial 

Frame 



X AG CAC CCG ATC AG 
H    P    D

The first bases of a partial clone are part 
of the reading frame

© 2020 WSSP

Correct 
Start



Protein Interaction Searches 

Interactome
Requires FLASH

BioGRID



BioGRID Interaction Database

Enter in At Gene Name

Select Arabidopsis from 
the pull down menu



BioGRID Output 



Interaction summary



BioGRID Network



Unknown Clones will not be released for analysis until: 

1. PC1 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)



Timeline of the 2020/2021 WSSP Project

???



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!!


