FRI

Research Group Meeting,
Week 2.0

Reading and Searching Scientific Literature, Skill
Development 1.0: Solutions, Dilutions, Buffers, pH



Inspiration

If we all worked on the assumption that what is accepted as true
were really true,

there would be little hope of advance.
Orville Wright

Anyone who has never made a mistake

has never tried anything new.
Albert Einstein

Every artist was first an amateur.
Ralph Waldo Emerson

In other words: It is OK to make mistakes! It is expected. | expect you all NOT to be
professionals at this point! An “A” is not received in this class based on your lab being
successful, but did you learn from it? | can tell by the effort in the Skill Developments
and your engagement in the lab.



Administrative

* Itis important that we get to know each
other. (3 minutes)

» Availability between 11-noon on
Mondays.

| have three time slots for “sub-group
meetings”: Signh up, maximum 12 per
time slot. Meet once/3 weeks. Counts

for 1 lab hour.

Group Delta: Tuesdays 1-2pm, Jan 31, Feb21, March20, April 10 (Kevin, Kenera,
Whitney, Mignote, Monica, Alexander, Reagan, Jesus, Sarah, Hollan, Justyn)
Group Echo: Tuesdays 2-3pm, Feb7, Feb28, March27,April17 (Divya, Varsha, Steven,

Kimberly, Diana, Grace, Arjun, Johnson)
Group Foxtrot: Wednesdays 11-noon, Feb8, March?7, April 4, April 18 (Morgan, David,

Huy, Duy, Ivy, Rachel, Uyen, Anjali, Hwang, Kathryn, Jonathan)



Chalkboard Basics

 Lab Notebook: look at Jen La’s
Some definitions

* Micropipettors

Volume measurements

« Solution make up

* pH and Buffers

In class, | reviewed the following on the chalkboard: Molarity: M vs. mM; Stock
silutions and dilutions. Single component vs. Multiple componet solutions, Derived the
Henderson-Hasselbach equation in my review of buffers (next slide) and drew a graph
to illustrate buffering capacity. Highlighted that buffers are important to living
organisms to maintain stable pH even though the solution may have a number of
reactions occurring (e.g. metabolism), components in it etc. (blood, for example is
bufferedat ph of 7.4)



Chalkboard basics

* Brief pH/buffer summary, highlighting
Important equations.

HA+H 20 (L) H3OJr + A” Weak acid dissociates to a strong
conjugate base by Equilibrium constant Ka

[H30+][A_] Solve for Ka, which equals moles of
- roducts over moles of reactants
’ [HA] g

A-
—log[ H3O+] =—log K, — log A ] Rearrange and take the —log of both sides

[HA]
[HA] Recognize that the log of [H+] is pH and
pH — pKa + |()g — rearrange, you have the Henderson-
A ] Hasselbalch equation. pKa is characteristic

of acids (e.g acetic acid pKa is 4.74).



Chalkboard basics

* Brief pH/buffer summary, highlighting
Important equations. Cont’'d.
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At [A-] = [HA] the pH = pK,(because log [A-] / [HA] =log 1 =0 in the
previous equation). This solution will be equally effective as a buffer
towards either H;0* or OH" because equal amounts of acid and conjugate
base are present.



Journal Literature
The textbook of science

* Never too early to start thinking about
your proposal

o Start with literature searches

» Looking for an anti-bacterial? Start with
a LOCAL plant that has anti-bacterial
properties

We did not get to go over this in class, | will review briefly next time!



The Problem

« Students have been taught to
read cover to cover, or entire
articles/chapters

« Scientific literature i1s dry and
boring

« Scientific vocabulary is
complicated

* Students do not know how to
find relevant literature for their
questions

« Students have no time to read
and less to think or write about it




Must Overcome the Problem Because

Scientific Literature ...
... Sparks creativity

.. Is critical to development
as a scientist

.. provides insight into own
research

.. helps to fully appreciate a
topic

.. Informs what colleagues
have been up to

... allows scientists to get
funded
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The Innovative Temporal Encyclopedia

« Scientific Literature is like a constantly

updated history encyclopedia.

— Don't read through spatially
— Always re-read for depth

 Temporal relevance

— Research not done in vacuum
— Many groups contribute
— What happened, What's next?

 State of the field

— Find main researchers

— Know where the field is by
putting results from
everyone together.
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Where To Start?

. Skim Wikipedia (Grand overview)
. Search Online (Current/Past)

— Foundations/Youtube/Pubmed/WOS/Google
Scholar

— Follow linking structures
Read Review Article (specialized overview)

. Read Primary Literature

— Find References from Intro
Look at publishers websites for collections
— High impact journals

. Flip through hard copy journals — go to the

library

. Colleagues

— Journal Clubs, Professional Societies/Meetings, On
campus lectures and seminars

Books (expensive but comprehensive)
— Textbooks or focused topic books



FRI Pubmed

eneo PubMed home

- Limits Advanced search Help
Pl.lmed.gov Search: ruowes 4]
U.S. National Library of Medicine I m Clear

Mational Institutes of Health

Welcome to PubMed

PubMed comprises more than 19 million citations for biomedical
articles from MEDLINE and life science journals. Citations may
include links to full-text articles from PubMed Central or
publisher web sites.

Using PubMed PubMed Tools More Resources
PubMed Quick Start Single Citation Matcher MeSH Database

New and Noteworthy B Batch Citation Matcher Journals Database
PubMed Tutorials Clinical Queries Clinical Trials

Full Text Articles Topic-Specific Queries E-Utilities

PubMed FAQs LinkOut

NLM/NCBI HiN1 Flu Resources: FLU.GOV

Newest H1N1 influenza sequences
Submit flu sequences to GenBank Know what ‘-“‘hd“ﬁ
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JORGE CUAM @ 2009

Structure of an Actual Journal

FOUNDED: 1869 1880
Published by: Nature Publishing Group  American Association
(a Ldi;isicf)ri of yacmmag qublish?rs for the Advancement
| . ;
Ve?lag?;gruogpg ézo-"'r'g i of Science (AAAS)
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Perspectives Views
Articles Research Articles
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submit your paper to? If only you had that problem.
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open innovation challenges

Mitigating Zinc Corrosion

ﬂ Deadline: Aug 23 2009

Reward: $20,000 USD

The Seeker is looking for novel
methods to mitigate zinc

carresion/aassing in alkaline media.
This ...
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Do Not Read it Like a Book

« Spatially Parse the information

- Tite

— Abstract _ Title 100
— Introduction
— Methods Abstract 50
B F|gures , _ Figures 20
— Results/Discussion
— COHC|USiOﬂ Conclusion 10
— References

: : Full Paper 5
— Supplementary information

* Organize the important stuff

— Writing a figure/results outline with main result

— Writing a subheading outline




Learn how to Read, Again

Title
Abstract

Last paragraph of
ntroduction
+ take home message

igures
« graphical story

Conclusions

Introduction
* again if needed

Results and
Discussion

Methods

& 2008 Maiure America, Inc, All dghis reserved.
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Rapid and systematic analysis of the RNA recognition
specificities of RNA-binding proteins

Debashish Ray'#, Hilal Kazan sther T Chan®, Loundes Peiia Castillo®,
Shaheynoor Talukder!, Benjamin | Blencowe'=, Guaid Morris

dharth Chaudhry?,
& Timothy B Hughes'?
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Learn how to Read, Again
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Make Notes (always!)

*Take Notes

selection are positively charged groups (e.g. primary amino
groups), the presence of hydrogen bond donors and acceptors
and planarity (aromatic compounds) (Wilson and Szostak,
1999; Rimmele, 2003). The aptamer selection is more difficult
for targets with largely hydrophobic character and for
negatively charged molecules (e.g. containing phosphate
groups). These target requirements are caused by the basic
principles of the intermolecular interactions in an aptamer—

target complex. lThe aptamers bind to their targets by a

combination of complementarity in shape, stacking interactions
between aromatic compounds and the nucleobases of the
aptamers, electrostatic interactions between charged groups or
hydrogen bondings (Patel, 1997; Patel et al., 1997; Hermann
and Patel, 2000)) In presence of the target, and on formation of

e binding complex, the aptamers undergo adaptive con-
formational changes. The folding into defined three-dimen-
sional structures permits the aptamers to completely
encapsulate small target molecules by generating a specific
binding pocket. In higher molecular weight targets like
proteins, different substructures on the molecule surfaces are
involved in aptamer binding. For example, side chains of basic
amino acids (lysine, arpinine) are often responsible for
intermolecular hydrogen bondings.

The binding complexes of aptamers targeting nucleic acids

—In the margin, common notebook or gdocs
—Use a pen or highlighter, box important info

—Summarize the figures and main findings with page numbers or figure numbers

—Circle the important references
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Understanding Journal Types

JBC - Top Rated

Science

Nature

JACS - Society Journals
Biotechniques — Methods!
Natural Product Research

Cell

Journal of Natural Products - Reutatlon
continues to grow! -

Chemistry of
= Natural

I I CELEBRATING 75 YEARS OF ADVANCEMENT |
Bi OCh em IStI‘y IN NATURAL PRODUCT RESEARCH |

&mwm'e
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The Problem

How To...
.. find relevant literature?

.. prepare time to read,
reread and read again?

. hot fall asleep when
reading?
.. store (un)read articles?

.. organize knowledge
gleaned in an easily
accessible manner?

.. reduce time needed for all
this?

Mumber of journals

L 1,000,000 |
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o
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#
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5
'|. T | |
1700 1300 1900 2000



Keeping Up With the Jones

Pubmed/WoS

« Search weekly

Your (real) Impact Factor

# citations the edito
& cital hat # times # times you were pressured the
; ciiations tha you cited cited just to pad thor to include t
Podcasts ok s dush = acuaytash - Yoursel - theinoduclon = “cease e o
Impact Factor _ your wor K (nice try) gaction nal’s impact fJaI:!or
(corrected) —
# original # articles you were # not-so-onginal
e e e rS atticles you've T includedinoutof t  aricles you've
written pity or politics wiittenr
copied and pasted
_I: JORGE CHAM & 2008
- RSS eedS Wi'W, PHDCOMICS, COM

Flip through hard copy journals or look
at publishers websites regularly
— High impact journals

Others

— Journal Clubs, Professional Societies/Meetings, On campus
lectures and seminars
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