M1D7: Complete sub-nuclear foci assay staining and
data analysis
10/4/18

1.

Stats

Finish staining yH2AX foci

Visit microscope
YH2AX image analysis

Data analysis—ask questions

while you’re here!

Announcements
* Notebook due 10/5, 10pm
- Graded in detail: M1D5
e Regular office hours:
- Fri. (10/5) 2-3pm, 56-341c
e Extra office hours:
- Sat. (10/6) 10am-12pm, 56-302
- Mon. (10/8) 12-5pm, 56-302
- Prof Engelward: Wed. (10/10),
9am-12pm, 1-3pm
e Data Summary draft due 10pm,
Wed. 10/10




Practically using immunofluorescence:
YH2AX assay to detect double-strand DNA breaks

ODNTPKcs -DNI}PKcs
i Ll ) Formaldehyde

Al Fm) [zm] [Fa] [Faw] Fix cells ‘h. x ‘ ‘ .
e, @@@® 068

Triton-X

C | | [ouperimentar 1 ma H202 trestment | Permeablize l Secondary

Ab (Alexa 488)

+DNTPKCS -DNI}PKC&

I \ \
Experimental: 1 mM H202 treatment ‘ ‘ ‘ .

Block with l

Primary
Ab:yH2AX

' Q\ 35A
. (@VeleoYo\—




a

Complete yH2AX assay today

Phalloidin stain (F actin)
Together with Secondary Ab
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Mount on glass slide




VH2AX Data Analysis

What is the total amount of yH2AX
signal of each nucleus?

Use DAPI channel to
identify_nudad

Use Imagel to quantify total
FITC (_x2AY )
fluorescence in each
nucleus

Imaged using same o 2AX (FITC)

exposure times per [ s (30 min recovery)
channel across all 300 ms (60 min recovery)




YH2AX Data Analysis using Image)

* Pick a threhold value in the DAPI channel to identify Default i | Red
nUC|ei—typlca|ly gOOd to be COhSlStent, v Dark background Stack histogram
use same threshold on all images. Auto | | Apply | Reset | Set

Identify nucleus location using _ YAY\  channel, &
quantify fluorescence in £ITC  channel.

Normalize fluorescence intensity by Q&KX  of
nucleus




Perform analysis on #gosye o wie
resultant excel spreadsheet
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1 J_H202_001-0002 213 ‘87 021 497394

2 J_H202_001-0002 10249 591.748 0862 6064824 6064824
3 J_H202_001-0002 459.955 0811 3901340 3901340
4 )_H202_001-0002 12661 496.568 0838 5790485 5790485
5 J_H202_001.0002 10959 659.783 0.729 7230565 7230565
6 J_H202_001-0002 18645 595.773 0456 23023658 23023658
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Make stacked images

e Use Imagel to overlay and color the images
* Don’t forget a scale bar: 0.17 um/px

Actin (TxRed) Nuclei (DAPI) YH2AX (FITC)




Major assignments for Mod1

 Data summary draft

— due by 10pm on Wed., October 10
— revision due by 10pm on Sat., October 20

Summary content

1. Title
Abstract
Background & Motivation
Figures, Results & Interpretation
Implications & Future Work

* Mini presentation due by 10pm on Sat., October 13
* Lab notebook for Mod 1 due by 10pm on Fri. October 5
* Blog post for M1 due by 10pm on Thurs., October 11




20.109 Blog Post

You will receive an invitation to join the class blog
Possible topics listed on the blog

Details about use:
Do not publish MIT logo
Do not post photographs with names tagged

Do not write malicious comments
Do not plagiarize DONEWITH MY PRESENTATION

ME:WRITE THE REPORT NOW

-'

3.

‘, __NOW HAVETO ANSWER
ISNTEVENSIGNIFICANTRRS  INNER ME: WATGH NETFLIX S VUL 3UTL P ————




M1 Data Summary

Title: take-home message

Title | Abstract: the only page not in bullet points

>Abs"a°t< ALL bullet points:
Background and -background and motivation (include references)
ki e schematics

-Results and interpretation
Cell loading
Comet Chip analysis (team expt.)
Comet Chip repair data (Engelward lab)
H2AX assay (team & class data, images)

il Schematics?
Implications and . .
Future work Implications and future work

References References (see wiki for format suggestions)

Results and
Interpretatio




Background & Motivation

* |mpact statement
— general background
— describe previous work in the field

* Specific background (e.g. BER, DNAPKcs, CometChip)

— introduce topics, pathways and specific technologies necessary to understand
the experiment

— narrow focus to the specific question addressed in your study

O Knowledge gap/statement of problem
— what is unknown, therefore motivating your study

* Hypothesis¢Q o speiRC £ YA Ly AN

— what do you propose will be the outcome of your study
* A brief preview of your findings

— Here we show...

— end with broad implications of the study




The meat of your paper: Results & Interpretation

* Figures and captions
Decide on these first
Use subpanels
Text: limited on figure, explicit in caption
reasonable size
descriptive title
intro sentence in caption
caption descriptive of image, very light on methods

* Result bullets
— Goal /intent / purpose of experiment = intro topic sentence
What you did: experiments and expectations, including controls

What you found: quantitatively describe your result, referring to the figure

What does this indicate: interpret your result, what does it mean?
What does this motivate you to do next: transition to next experiment




Example Results slide (from Wiki)
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Figure 1 Developrrast of BRET assay 10 monitor LOFR and BHD doman nleracions CHO.K1
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BRET systom efMectively measures EGFR activation:

+  To determine f e BRET systom could be used to monitor EGFR activation, CHO.
K1 cals were ransfected with fucrescert EGIR and ucfersse-taggec 512
comans and a BRET assay was parformed afer growth facior stmulasion
CHO-K1 were Yansfectod with Citrine-EGFR in ol condtions as indicated by
cormect molecular weight band at 150 kDe (Figute 1A).

Several proten Dands are present in Mok ransfection lane suggesting off target
birdng of e R uc antbody (Figwre 10)

RLuc alone, RLUO-SH2 G2, and RLUVO-SH2 CTEN were successt Ay ransfocted
88 Indcated by comect molacular wekght bands (Figure 10)

RLuc-SQ-MLCg and RLLUC-SH2-SHhel dd not appesr By Wentem biot analysis -
bands Oferent Fom those In the Mock lane are not identifable. This oulcome could
be due 1o protein exprossion levels Bolow ™he detoction et by Weastom bict or 10
unsuccessiu ransfecton of CONA

BRET signal ncreasad in cels rarstected wiih Ctrine EGFR  and RLuo-SHQ2-
CTEN vorsus Citvno-lIGFR anc RLsc alone after EGF stimuiation. This dference
sQpests Mot the BRET signal is spechic for an SH2-EGFR hteraction versus
randormly locailoed L uc

1 sum, these data suggost tat the RLLC-SH2 constructs can De utined 1 montor
EGFR phosphonylaton, as SH2 doman EGFR association oocurs onfy at stes of
EGFR tysoaine phosphorylaton. Next, we delermined Twe dynamic range of he
BRET assay




Implications & Future Work > (o

s;qf
W W\’“@L QW iﬁ \b" g\\

Start with a very similar paragraph to the last paragraph in
your Background/Motivation (restate major results and broad
implications)
Follow same order as in Figures/Results

Describe your conclusions from your data

Describe caveats and suggest remedy

Identify unknowns and speculate within reason
Don’t make huge generalizations or overreach

Propose future experiments, identify new questions that arise

Come back to (the same) big picture topic introduced in
background

s




In lab today

Finish staining yH2AX coverslips
. Stats exercise
. YH2AX image analysis
Finish data analysis
Continue working on Data Summary




