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1. Introductions & 20.109 Mission

|- Welcome to F15 20.109!

2. Intro to Wiki & Semester Overview

3. Daily Operations

. Lab Safety

5. Lab Notebook

6. Lab Tour (...your first protocol!)



20.109 mission

* Aim 1: Novel investigations

« Aim 2: Authentic communication

« Aim 3: Integrity-based collaboration
» Contributions to team assignments
» Independent completion of individual
assignments



Your new best friend: the 20.109 wiki

Welcome and details for Spring 2016 [edit)

Lecture: T/R 11-12 (16-220)
Lab: T/R 1-5 or W/F 1-5 (56-322)
People: Instructor and student web pages may be found at the linked People page.

Welcome to 20.108! For some of you this will be the first time in a research lab and for others it will not; either way, it is our goal to make
this class a useful and fun introduction to experiments and techniques in biological engineering. There is not time enough to show you
everything you'll need to know if you go on to do research, but after taking this class you should feel confident and familiar with some

- L e ! and lab nrotoeonls. You will develon nnad hahite at the hench. anes that will inarease the likelihoad

http://engineerbiology.org/wiki/20.109(516)
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Semester overview: schedule

MOD |DAY [DATE LECTURER |LABORATORY EXPERIMENTS |ASSIGNMENTS
TWFeb2/3 |NLL& Orientation
Lab orientati i
1 1 R/F Feb 4/5 NLL & In silico cloning s orientation quiz
Homework due
1 2 |TWFeb9/M10 (NLL@ Design mutation primers Homework due
1 3 R/F Feb 11/12 |NLL & Site-directed mutagenesis Homework due
T/W Feb 16/17 Presidents' day holiday
Lab i
1 4 R/F Feb 18/19 [NLL & Prepare expression system ab quiz
Homework due
1 5 T/W Feb 23/24 |NLL & Induce protein expression
1 6 R/F Feb 25/26 |NLL & Purify protein Homework due
1 7 T/W Mar 1/2  [NLL & Characterize protein expression |Homework due
Lab i
1 8 R/F Mar 3/4 NLL & Assess protein function ab quiz
Homework due
5 4 TWMargle |LDS® Intr?ductlon to cell strains and Homework due
plating
2 2 R/F Mar 10/11 |LDS & West'e.rn Shalyssa sid systom Protein engineering summary draft due Sat, Mar 12 at 5 pm
conditions
Wes " . . . |Homework due
2 3  |T/W Mar 15/16 |LDS & —— 20.109(S16):Complete Western and prepare eering mini-presentation due Tue/Wed, Mar
DN/ damaged DNA (Day3)
IIUI TV oL T ’)m
2 4 R/F Mar 17/18 Journal club | |Journal club | slides due Thu/Fri, Mar 17/18 at 1 pm

‘The secret to 20.109: Time Management




Assignments in 20.109

Major assignments (80%)

Module [Topic |Assignment % of final grade |Links to description and/or evaluation
1 Protein engineering summary 15 Assignment description
Protein engineering mini-presentation |5 Assignment description and evaluation rubric
Assi ipti icle sign-
5 Journal club presentation 10 ssugnment de§cr|pt|on and article sign-up
Evaluation rubric (PDF download)
System engineering research article (25 Assignment description
. Assignment description
3 Research proposal presentation 20
proposat pr Evaluation rubric (PDF download)
Biomaterials engineering mini-report |5 Assignment description and evaluation rubric

Daily Work (20%)

 Notebook
* Quizzes
« Homework
» Participation
» Blog posts




Homework

* Only 7% of final grade(?!)
* Give it your best:

—never gratuitous, building blocks toward big-point
assignment

—a lot of feedback will prove very helpful

—great tool to keep ahead of the game and pace your
work



Daily Operations:

® Hand in homework- receive graded homework
® Quizzes: 15 points, ~15minutes (2X per module)

® Pre-lab lecture & discussion

® The fun stuff = science! —/ 0\/@ VV\ i }’ﬁ (Mb
AV )Fﬁ\o 00 K-
The key to daily 20.109: The wiki is your friend



Lab Notebooks: Evernote (evernote.com

4/17/15 Tube #1: 40 mL of
supernatant Tube #2: 40 mL
of supernatant 269: .104
320: .037 Number of phage
particles/ml =
(6x10716)"(A269 - A320)/
(#DNA Bases in the geno...

M2D5: DNA Repair
Assays

4/10/15 April 3, 2015
Purpose: To prepare cells...

k1 \/ Kkt \/ xre6

|

\Drug 3 | Drug 4 | 1\ vehicle |

MARCH 2015

4/10/15 Mibefradil
dyhydrochloride Conc
Number of Colonies 0 129
2511510104 20 3 xrs6
12

M2D4

4/1/15

To biotemplate the M13 phage with TiO2 and prepare a TEM grid.

Protocols

Today in lab you will react your Au:phage with titanium isopropoxide, harvest a small aliquot to visualize with TEM next
time, and then wash the remainder of the nanowires several times — first with ethanol, and then with water. You will
have time during these steps to work on the FNW, a first step toward developing a research proposal idea. Next time,

you'll share your FNW findings with your partner.

Part 1: React AuNP:phage with Ti(l-pro)4

Today's lab has some safety hazards and you must work extremely carefully. Lab coats, gloves and goggles are a

must when you're at the chemical hood. The reaction of the complexed phage with the titanium will take place in the
hood at supercooled temperatures (a bath at ~ -40°C). Once the titanium has been deposited on the surface of the
phage, the solution is less hazardous, though you should still treat the materials with care since no reactions run to

completion.

For all groups:

Chill your complexed phage on ice on your bench until you are ready to

®0e0 Evernote Premium
< D £} LESLIEMM@MIT.EDU v & Q + New Note in 20.109(S15)_Jennifer v & New Chat Q
G Work Chat 20.109(S15)_Jennifer v 5] g B2el0oGisiemifer @ QR @ Oy swae v
Created: Apr 17, 2015 Updated: May 8, 2015 openwetware.org
MAY 2015 1
Recent Notes
F15 order list: M3D2: Biotemplating
20.109(F15) ToDo (Wiki &... on Phage Nanowires
20.109 enzymes in -20C (... 5/8/15 April 17, 2015 M3D2 Blotemplatlng on Phage Nanowwes
s Purpose To biotemplate t...
Deck staining
F15 DNA stocks l' \
—K }_\ A April 17, 2015
APRIL 2015 4
M3D1 M2D7 Purpose



Evernote Lab Notebooks:

Register for an Evernote account and create a 20.109
notebook.
Please use your name in the title of your notebook
» For example: 20.109(F15) Leslie
Read the wiki page called “Guidelines for maintaining

your lab notebook” (under Assignments tab)

IMPT: Share your evernote lab notebooks with:
* me (lesliemm@mit.edu)
« Maxine (jonas_m@mit.edu)
» Jing Zhang (jgzhang@mit.edu)




No PPE:from main lab,should go,to,the tissue ,culture, room (TC;room).

Item

Safety
glasses

Required Recommended

* At hood. -ﬁ\,\ W\QI * Large quantities of liquid
* When using ethano or powder (even if not

burners. strictly hazardous) due
* Add face shield at UV to chance of irritation by
transilluminator. splash, dust, etc.

* Athood. ~|jpne, * See above.
* InTCroom.

by » mat-en oA

Gloves

R \W wMg

* Working with * Working with any
hazardous materials material.
(w/r/t chem or bio). * Touching gloves-on
* Nitrile for greater equipment.

hazards (e.g., EtBr).

Department of Biological Engineering ~ BE



Manaqing Biological Waste:

Benchtop waste:

When ull, please empty into the biowaste burn box.
ABSOLUTELY NO LIQUIDS ARE TO BE DISPOSED IN THE BIOHAZARD
BURN BOX
E t d . I
—

-pipette

-pipetman tips
-kimwipes

-gloves

-tubes

-plastic pipettes (5ml,
10ml....)

Biowaste Box:

nGaAv \()0\¢-(QV;Q.

Sharps container:

-glass tubes
-glass pasteur.
pipettes
-razors

P,G\Jref




Today in the lab:

® Find your lab partner, pick your bench, check out
your space, and sign up on the lab map up front!

® Complete lab orientation

® Check out the homework for M1D1 (due on

Thursday, 2/4).

® Respond to the Office Hours doodle poll later today



