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NETCHEM

NETCHEM Remote Access Laboratory Guide

Monitoring the cell signal transduction pathways
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In this exercise, you will:

. Get familiar with applying immunoassay
methods in monitoring signal transduction
pathways of proliferation and apoptosis
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e Signal transduction assays are aimed to explore how cell communicates each other

NETCHEM

e A cell-cell communication occurs through different signal molecules which can recognize,
interpret and respond to signals endogenous and exogenous source

e The signals are different molecules, growth and death factors

* In cell signal transduction processes, the number of proteins and other molecules
participating in these events is known as a “signal cascade” where a relatively
small stimulus is capable of eliciting bigger response.
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Protein kinases

e Features of protein phosphorylation

e Each kinase phosphorylates particular sequence motifs in
order to amplify the signal

e Phosphorylation is not restricted to one site on the
polypeptide chain, there are usually many phosphorylated
points

e Proteins can be phosphorylated by more than one kinase
making the convergence of several signaling pathways
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Kinases

e There are 11 structurally different families of eukaryotic
kinases, having a similar active site (activation and
catalytic subunits)

e Eukaryotic cells have predominantly cytoplasmic Ser/Thr
kinases, while membrane bound are Tyr kinases.

e These include the membrane-receptor Tyr kinases and the
cytoplasmic Src kinases.
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For this lab exercise, you will need the following material:

Equipment

Technical balance (0.1 g)

No. 40 (425 um) sieve
blender

measuring cylinder of 100 mL
Glass of 400 mL

Magnetic stirrer and magnet
volumetric flask of 500 mL
Funnel

No. 42 size filter paper

Glass pipette (20 mL)

0.45 um filter Centrifuge
Vials, 5 mL, and caps for auto sampler.

Reagents

pooooopoo0ooC

] Deionized water
J Standard solution of chloride ions @
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Procedure:

Immune tests for kinase assays

NETCHEM

a) The samples are usually fluids (plasma, serum, urine, cell culture extracts, cell
homogenates)

b) The immune reaction is antigen-antibody reaction with recognizing specific epitopes
c) The detection may be by using fluorescent dyes or colorimetric
d) Microplate reader or Flow cytometry can be used for detection
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NETCHEM
Procedure:
-
Determination of cell signaling kinases via ELISA assays
{A) Indirect ELISA
Wash Washi
_ — —
Antigen- Specilic antibody Enzyme-linked Substrate is added and
coated well binds to antigen antibody binds 1o comverted by earyme into
specific antibody colored product; the rate
of ¢olor farmation is
proportional to the amount
ol specific antibody
(B) Sandwich ELISA
Wash Wash £
= A A
Monocdonal Antigen binds A second monoclonal Substrate & added and
antibody- to antibody antibody, linkad to comverted by enzyme into
coated well enfyme, hinds to colored product; the rate
immobilized antigen of color formation i
proportional to the
amount of antgen
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Microplate reader detection

a) Detect sample in microtiter plates.

b) Microtiter plates can vary from 6-1536 wells, the most common used are 96 well-
plated

c) A chemical detection is based on antigen-antibody reaction (direct or indirect), where
the assays may be based on colorimetry (absorbance) ELISA assays, fluorescence,
chemiluminescence, and fluorescencent polarization.

NETCHEM
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Procedure:

Flow cytometry

Induce ) L
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DESCRIFTION CF REMOTE ACCESS

1. NMETCHEM CORMMUNICATION SIDES
'MOTE METCHEM Communication iz definad ac event that involves sl kinds of internet interactions (in real time
and Aot in real time) betwoon participonts via devices {PCs, lapTops, tablet: gpdmehilzahanzsl) '

nnsr side

\MOTE Host side of NETCHEM Comrunication s

d=lined e PC whio iorviles olber users Lo join Lz lepﬂﬂs PCisHusroam
_session)

Zdosiside

HOTE Guest side of NETCHEM Commruricetion s participant’s PC in lzboratory
[sdnstae U WD oms e abem to mevion)
i 2. COMMUMNICATION SOFWARE -

Meeting: Na
T2am Virker Ramate nontrol: IF"E

Meeting and Remote control simultaneously: No |
£al 1L Ves |

| Conlerence Zall: No

a4ype

an hinst side 1 P1. finr each participant, headsetr, microphone,
el Ll
on guest side 1 PC tor participant, headset, microphone,
A
A. INFORMATION EXCHANGE TYPE
i
AR _Plece of Educstor partizipant: guest side
Mumoer of educator(s): 1

lone side is dominartly receptive) :
i ’ | Piece o” student 2articipant: hast side

| Numocr of student part cipant(s): up to 5

Consultative Ma
[l sides dre eyug] in giving- eceiving | Mg of bt side parlicipantis): [ :
Infarmation| | Number of guest side participant(s): /
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NETCHEM

Remote Access Connection Instructions

What makes these labs different and unique from other classroom experiments is that we have
incorporated a section in each activity to remotely characterize your samples from your classroom.

Request a remote lab session specifying information such as: the day, the time, and the instrument
you are interested in using by visiting our web site:

http://netchem.ac.rs/remote-access

You will see the list of partners with the instruments provided to chose from.

You will be contacted by a Remote Access staff member to set up a test run to ensure you are set up
properly and have the required infrastructure.

Send samples or verify the in-house sample you would like us to prepare and load for
characterization.

Send your samples to the Remote Access center that you chose on your request.
There are two communications soft-ware packages, that will allow us to communicate instructions and
answer questions during the session.
- TeamViewer: You can obtain a free download at:
https://www.teamviewer.com/en/index.aspx
- Skype
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Remote Access Connection Instructions

You will need:
a) Computer with administrator access to install plug-ins and software
b) An internet connection
c) Speakers
d) Microphone
e) Projector connected to the same computer
) Web browser (Firefox preferred)

NETCHEM

During the test run you can refer to this guide to perform the following steps, but it's very important that you only proceed with
these steps during your scheduled times. You may interfere with other remote sessions and potentially damage equipment if you
log in at other times.

a) Open and logon to your Zoom/Team-viewer account. You will be given the access code to enter
at the time of your test and then again during the remote session.

= If you are using the Zoom software, Remote Access staff will give you the access code.
= If you are using the Team-viewer software, Remote Access staff will give you the ID & password.

b) You should soon see the Remote Access desktop and at this point you can interact with the
icons on the screen as if it were your desktop.

c) Switch to full screen mode by selecting the maximize screen option in the top right corner of
the screen.

d) Upon completion of the session, move your mouse to the top right corner of the screen, and
click on the X to disconnect the remote session. It will ask if you want to end the remote session.

Click Yes.
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Author, Editor and Referee References
This remote access laboratory was created thanks to work done primarily at University of NiS.
Contributors to this material were: Gordana Kocic¢
Date of creation: September, 2018.
Refereeing of this material was done by:
Editing into NETCHEM Format and onto NETCHEM platform was completed by:
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References and Supplemental Material

The NETCHEM platform was established at the University of Nis in 2016-2019 through the Erasmus
Programme.

Please contact a NETCHEM representatives at your institution or visit our website for an expanded
contact list.

The work included had been led by the NETCHEM staff at your institution.
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