June 5, 2017

Meeting Agenda:
Sterile technique, taught by Tisa, and first day inside the lab

Attendance (rough)

Seth Martinez

Kira Dzedzy

loannis (Yianni) Zerefos
Kathleen Wright
Madlen Can

Carissa Walkosak

Dan Owens

Kelsey Murray
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June 6, 2017

Meeting Agenda:
Plasmid Construct Discussion

Attendance (rough)
Kathleen Wright

Sara Leung

Maddie Callahan
Madlen Can

Kira Dzedzy

loannis (Yianni) Zerefos
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June 7, 2017

Emma Oskar and Sam one on one meeting.

June 9, 2017

Meeting Agenda:
Sterile technique, Second Session

Attendance

Seth Martinez

Sara Leung

Madlen Can

Kira Dzedzy

loannis (Yianni) Zerefos
Maddie Callahan

ok w



June 15,2017

One of our first meetings as University of Delaware’s iGem team members this summer
was to go over safety in the lab. Sam one of our team’s leaders thoroughly explained
micro pipetting and using aseptic technique to transfer bacterial cultures from agar
growth plates, a process we will later use in our experiments. Aseptic technique, as
Sam explained, is a sanitary way of moving bacterial so that their environments don’t
become contaminated by foreign substances. Even clean air carries microbes!

Figure 1 shows eager team members listening in the lab
(space provided by the University of Delaware) to
Sam’s lecture on aseptic technique. This is where much
of our experimenting will occur for our project.

Figure 3 is the work space of a group member
showing the proper way to clean up one’s space
after working in the lab. Notice that it was wiped
down and all beakers are tightly closed. Also the
Bunsen burner is detached from the gas nozzle
and turned off.

In Figure 2 a team member demonstrates the proper
way to handle goggles normally worn in the lab were
not necessary for this demonstration as no harmful
chemicals were used, just water for demonstration
purposes.

Figure 4 shows Sam explaining to fellow team
members the importance of keeping the box that
houses sterile pipetting tips. He explained that the
least amount of air exposure is essential to ensure
contaminates don’t interfere with experimenting.



June 23, 2017

Meeting Agenda:
Plate Streaking Practice

Attendance
Kira
Yianni
Madlen
Sarah
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June 29,2017

Meeting Agenda:

Our team met to go over proper streaking technique. This means that we learned how
to properly transfer a bacteria culture from one petri dish to another using sterile loops.
The point of transferring cultures from one petri dish to another is in order to grow new
cultures from one similar culture to obtain a greater volume for experimenting on. In
addition, we learned that we do not want too many clusters of bacteria growing on top of
each other because it would make it hard to identify individual cultures.

Figure 1 is a petri dish after some days of Figure 2 is a black board drawing that a
incubation that shows bacterial growth. student made to help other team members
Notice how the colonies grow further understand the proper way of streaking.

apart on the left compared to the heavily Quadrant 1 (top left of petri dish) will have
streaked right most quadrant. the most condensed amount of bacteria while

quadrant 4 will have the most diluted and
spaced out colonies.



Figure 4: A team member demonstrates the
proper way to handle a sterile loop when
transferring bacteria. It is essential that
nothing touch the loop in order to ovoid
contamination of the petri dish.

Figure 3: These are properly labeled petri
dishes before they have been streaked with
bacterial cultures.

Figure 5: Here is the team today all working hard and wearing goggles,
gloves, and long pants, the proper safety attire.



July 9, 2017

Today’s meeting focused on resuspending the DNA sequences obtained from iGem,
and measuring the concentrations to verify them. Following iGem recommendation we
resuspended the DNA in 10 ul of DI water, before adding 50 additional pls to the
solution. We used a spectrophotometer to analyze the concentration of this 60 pl
solution, with the following results:
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The results of this preliminary test showed a concentration below what was expected, to
be sure and eliminate any error, further trials were run in an experiment. In the first
section, three wells were resuspended and each moved into three centrifuge tubes
before being diluted to a total volume of 60 pls.

Above: Resuspension of DNA in 10 pl of DI



In the second section, six total wells were resuspended and

moved into three centrifuge tubes at two wells apiece, each tube was diluted to a total
volume of 120 pls. And in the third section a similar procedure was carried out, simply
resuspending and adding three wells worth of DNA to each tube before diluting each
tube to a total volume of 180 pls. A diagram of the wells taken and the corresponding
results of the experiment can be seen below (Note: The second of the 120 ul tubes
should be lower in concentration, accounting for a minor error):

(here post the photos of the design from the board and of the long results printout
sheet)

Figure 1: This is a package of dehydrated
DNA cells which is what we resuspended
in DI water.

Figure 3: Yianni writes on the board
while Sam dictates our data so that
the whole team is coordinated.



Figure 4: This is a diagram Sam made so that team
members knew which wells they were extracting
NA from and how much they were resuspending in

Figure 5: On the board is written the volumes and
coordinates for the wells that the DNA was
extracted from so that when the tests went though
the Spectrophotometer we knew which data was for
which test.

Figure 6: Maddie is bummed that when she was
extracting DNA she pressed too hard on the
bottom of the well with a pipette so that the tip



Figure 7: lan and Sam use a
Spectrophotometer to measure
concentrations of resuspended DNA. Figure 8: The

spectrophotometer
that we use in lab.

Figure 9: These are the results from the
Spectrophotometer for our DNA
concentrations (see Figure 5 to tell which test
number is for which concentration).

Figure 10: Ian properly disposes of used pipette tips when
cleaning up.



July 10, 2017

Attendance
Sam
Kira
Maddie
Sarah
Yianni
Seth
lan
Erin

ONOOTAWN

Today during our meeting we discussed and worked on logistics. We worked on the
team t shirt, wiki and logistics for the Mid Atlantic meet up. We also looked at the results
for the transformations that we ran yesterday.

Figure 1: Sam looks in good spirits while working Figure 2: Team members Sarah and Kira work hard
on the google doc. together on organizing for the website and preparing for
lab.

Figure 3: This is where we house some of our bacteria

cultures when we want to incubate. Figure 4: Before going into the lab team members read
through the protocol for the day.



Figure 5: Team members work side by side to efficiently
label and streak petri dishes for our bacteria cultures.

July 11, 2017

Meeting Agenda:

6pm today inoculations and plates were removed from incubator

8pm inoculations into incubator (lan has record of which plates had counts that team
members did, which ones moved and which ones in past for today’s work)

9:30pm July 10th inoculation put into shaking incubator

) ) ) Figure 2: Ian, Seth, and Sarah smile while working
Figure 1: Seth uses proper safety and sterile technique to together!

streak a plate with bacteria.
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Figure 3: Erin looks focused while labeling a petri dish. ~ Figure 4: The board that Sam drew up to keep teammates
organized when plating bacteria.

July 27, 2017

Meeting Agenda:
Today some team members met with Adam to go over the following week’s meeting
schedule.

Figure 1: This is our working calendar that Adam sketched out on the black board so
that all students could give their input on the meeting agendas and timing.



July 28, 2017

Meeting Agenda:

Review our presentation for the meetup.

Today Maddie, Jessica, Sarah, and Sam scheduled a video chat to finalize our
presentation and receive advice from team leader Sam. A link to our Mid Atlantic
Meetup presentation can be found here:
https://docs.google.com/presentation/d/
1DhsYRuUCD6L1dt75r2AW40DX4j4GzAlinG5J412ljH7o/edit?usp=sharing

July 29, 2017

Meeting Agenda:

= 1oday members of the team drove down to UVA to
: present our research and ideas for the future. As a
group we got to connect with other schools in
attendance which were:
1.William and Mary
2.University of Maryland
| 3.UNCA
a 4.UVA
5.University of Georgia
1 6.University of Delaware

' We learned from and were inspired by projects
' presented by other teams and got to talk to judges of
the Jamboree as well as hear from past iGem team
members who have started businesses based off of
» their iGem projects.



https://docs.google.com/presentation/d/1DhsYRuCD6L1dt75r2AW40DX4j4GzAIinG5J4l2IjH7o/edit?usp=sharing
https://docs.google.com/presentation/d/1DhsYRuCD6L1dt75r2AW40DX4j4GzAIinG5J4l2IjH7o/edit?usp=sharing

July 31, 2017

Meeting Agenda:

Gibson Assembly using G-blocks and suspended DNA and Transformation

Today we spend a long day in the lab. A brief summary of the following protocols was
that first we labeled reaction tubes, then added 100 microliters of TE buffer to G-Block
vials. Then we centrifuged at 5,900rpm for 10 seconds and solubilized at 50 degrees
Celsius to make a solution of DNA and TE buffer. We completed transformation for
reach of the 7 bacteriocins that we chose to test (Curvacin A, PelB-Pediocin, Sakacin
QC, Acidocin AD, Sakacin P, CvaAB) and then preformed Gibson assembly. Then we
streaked the bacteria that we hope accepted our plasmid onto petri dishes. And
incubated for 48 hours until our next meeting.

As a team we followed this protocol for DNA transformation except for the following two
variations:

* We added 5 minutes to the reaction time (20 vs 15 mins at 50 degrees C)

* We did not vortex our master mix

In addition, this is a schedule of the Gibson Assembly protocol that we preformed. Any
thing in green is an adjustment we made because we were running behind initially
scheduled timing.

University of Delaware iGEM team
Laboratory Instructions for Gibson Assembly and Transformation
Monday July 31, 2017

Overview:
The objective of these procedures is to assemble plasmid constructs, each containing a single

bacteriocin or accessory gene and use these constructs to transform competent E.Coli. The
double stranded DNA provided to us by IDT includes the following 13 components:



CvaA/Bbp 1-2140 ABC Transporter 1000ng** | CvaAB

CvaA/B bp 2116 - 4257 ABC Transporter 1000ng*™ | CvaAB
Curvacin A Bacteriocin 1000ng** | CurA
Enterocin A Bacteriocin 1000ng** | EntA
Pediocin PA-1 Bacteriocin 1000ng*™ | PedPA1
Sakacin P Bacteriocin 1000ng** | SakP
pSB1C3 linearized vector | Chloramphenicol resistant plasmid | 1000ng** [ pSB1C3
pSB1Ka3 linearized vector | Kanamycin resistant plasmid 1000ng** | pSB1K3
Col_5_Acidocin_Ad Bacteriocin 1000ng*™ | AcdAD
Col_5 Lactocin_705 beta | Bacteriocin® 1000ng** | LasBeta
Col_5_Lactocin_705 alpha | Bacteriocin* 1000ng** | LasAlpha
Col_5 Sakacin_QC Bacteriocin 1000ng** | SakQC
PelB_PediocinPA1 Bacteriocin 1000ng** | PBPedPA1

*Individual components of a 2 part system **Nominal mass

Except for the two Lactocins, all of the above bacteriocin and transport genes will be assembled
into constructs. Bacteriocins will be ligated into a chloramphenicol resistant backbone. The
ABC transporter will be ligated into a Kanamycin resistant backbone. Following assembly, the
reaction products will be used to transform competent e.coli. Transformed cells will be plated on
selective media and incubated for 48 hours. The final product of this day’s work will be a set of
master plates for a total of 8 transformed cell lines. Each plate will be labeled with the date,
gene symbol, plasmid, dilution level and operator’s initials. The lactocins may be used at a later
date.

Materials and Equipment for G-Block re-suspension
* TE Buffer 10 mM Tris, imM EDTA, pH 8
* Microcentrifuge, Vortexer
* Water bath heated to 50 degrees C

Materials and Equipment for Gibson Assembly:
* Microfuge tubes
* Gibson HiFI Kit reagents (Master Mix)
* Wetlce
* Water Bath at 50 degrees C (and floaty tube holders)

Materials and Equipment for Transformations
* Microfuge tubes -- labeled appropriately
* Competent Cells -- thawed on ice within 20 minutes of use
* Water Bath at 42 degrees C (and floaty tube holders)
* Shaking Incubator
* Dilution tubes, prepared in advance with 450 uL of SOC

General Procedure
5:30 pm -- 6:30 pm
1. Gather all required materials, turn on water baths and fetch ice



2. If Necessary, prepare TE Buffer.
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for gibson reactions, double checked by a second operator
4. Label 8 microfuge tubes for Gibson Reactions:
a. Prefix RX
b. Symbol, eg SakP, PedPA1 etc. . .
5. Label 8 microfuge tubes for transformation, and set aside.
6. Re-suspend GBlocks following procedure on package insert.
a. Add 100 uL TE buffer, vortex, incubate 50 C for 20 minutes

b. Vortex again and do a quick spin to collect all liquid at the bottom of the vial
7. Check DNA concentration on the spectrophotometer
a. Dilute 10 uL of each resuspended G-Block in 90 uL TE, measure absorbance at 260nm

and 320 nm



6:30 pm -- 8:00 pm

8. Set up Gibson reactions on ice, Taking care not to contaminate microfuge tubes
a. For Bacteriocins:

i.5 uL Bacteriocin + 5 uL pSB1C3 Vector + 10 uL master mix

b. For CvaAB

i.6 uL CvaAB-1 + 6uL CvaAB-2 + 3 uL pSB1KS3 Vector + 10 uL master mix

9. Incubate Reactions at 50 C for 15 to 60 minutes

a. Start time: 7:03 pm End Time: 7:23

8 :00 pm -- 10:00 pm

9. 10 minutes prior to the end of Gibson Assembly, fetch competent cells from -80 (on ice)
10. Transfer Competent cells ~ 50uL to sterile microfuge tubes

11. Follow Incubation procedure as described in NEB Protocol

a. 30 minutes onice. Start time: End Time:

b. 30 second heat shock at 42 C
C. Add 950 uL SOC
d. Shake and incubate for 60 minutes at 37 C, 250 rpm

12. At the end of incubation, prepare a 10x dilution of each transformation mixture

a. 50uL transformation mixture in 450 uL SOC

13. Prepare the following master plates for each trasnformation
a. 100 uL of transformation mixture, spread on plate

b. 100 uL of the 10 x dilution spread on selective plate

C. Streak a loop full of the transformatio mixture

14. Incubate plates inverted at 37 C for ~ 48 hours.

Work sheet for Gibson Reactions.

pSB1C3
0D260: OD320: Actual Mass: Fragment fm/ng:
pSB1K3
0D260: OD320: Actual Mass: Fragment fm/ng:

Curvacin A Reaction

0D260: OD320: Actual Mass: Fragment fm/ng:
Fragment Volume Added | Actual Mass | Actual Moles
pSB1C3 dsDNA 5uL 50ng 0.04pmol
Bacteriocin dsDNA | 5 uL 50ng 0.075pmol

Enterocin A

0D260: OD320: Actual Mass: Fragment fm/ng:
Fragment Volume Added | Actual Mass | Actual Moles
pSB1C3 dsDNA 5uL 50ng 0.04pmol

Bactericon dsDNA | 5 uL 50ng 0.074pmol




Pedicocin PA1

0D260: OD320: Actual Mass: Fragment fm/ng:
Fragment Volume Added | Actual Mass | Actual Moles
pSB1C3 dsDNA 5uL 50ng 0.04pmol
Bacteriocin dsDNA | 5 uL 50ng 0.071pmol

h;;2

Sakacin P

0D260: OD320: Actual Mass: Fragment fm/ng:
Fragment Volume Added | Actual Mass | Actual Moles
pSB1C3 dsDNA 5uL 50ng 0.04pmol
Bacteriocin dsDNA | 5 uL 50ng 0.0745pmol

Acidocin AD

0D260: OD320: Actual Mass: Fragment fm/ng:
Fragment Volume Added | Actual Mass | Actual Moles
pSB1C3 dsDNA 4 uL 40ng 0.032pmol
Bacteriocin dsDNA | 5 uL 50ng 0.0685pmol

Add 1 uL water

Sakacin QC

0D260: 0OD320: Actual Mass: Fragment fm/ng:
Fragment Volume Added | Actual Mass | Actual Moles
pSB1C3 dsDNA 5uL 50ng
Bacteriocin dsDNA | 5 uL 50ng 0.07pmol

PelB-Pediocin PA1

0D260: OD320: Actual Mass: Fragment fm/ng:
Fragment Volume Added | Actual Mass | Actual Moles
pSB1C3 dsDNA 5uL 50ng 0.04pmol
Bacteriocin dsDNA | 5 uL 50ng 0.073pmol

CvaAB

0D260: OD320: Actual Mass: Fragment fm/ng:
Fragment Volume Added | Actual Mass | Actual Moles
pSB1K3 dsDNA | 3 uL 30 ng 0.0225 pmol
CvaAB-1 6 uL 60 ng 0.0456pmol




CvaAB-2

6 uL

60 ng

0.0456pmol

15 uL of Master mix

This is the protocol we followed for Gibson Assembly:
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NEBuilder HiFi DNA
Assembly Master Mix/NEBuilder
HiFFi DNA Assembly Cloning Kit

Instfuction Manual
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NEBuilder” HiFi DNA Assembly Master Mix/

NEBuilder HiFi DNA Assembly Cloning Kit

Table of Contents:

‘ntroductian 2
Specification.. - |
Querview of NEBullaer HIF DNA Assembly Masner Mlxo

NEBuilcer HiFi DNA Assembly Goning Kit Pratoeol .4
Dasign and PCR Ampliication of Fragments 1or DNA Assemoly . .. ... .. .. 4
NEBuilder HiFi DNA Assembly Rezction. . b
NEBuilder HiFi DNA Assembly Transformation Protocol e 12
IJsage Notes .. .. e e e 13
Fraquen1yAsked Questlons (FA(B) P | |
Troudleshoating 18
AcpBNdiX A, .. .o e e 2
Quzlty Control Asszys 21
Ordering 'nformation ... . ... . .22
Components:

NEBuilder HiTi DNA Assembly Master Mix:
Important Mote. Upon arisal, store the kit componsnis at -20°C.
NEBuilder HiFi DNA Assembly Master Mix

Pasirive Contral:
2 vverlzpping dsDNA fragments for control assembly

NEBuilder HiFi DNA Assembly Cloning Kit:

Important Mote. Upon arn'val, store the kit componenis at =80°C. Bsfors use,
thaw and variex the master mix tharough!y and keep an ice. After first use,

stors the HiFi DNA Assembly Master Mix, SOC Quigrowth Medium and positivs
controls at —20°C. Stors the competant celis at —§9°C.

NEBRuilder HiFi DNA Assembly Master Mix
NEB 3-alpha Comperent F. eolf (High Efficiency)
SOC Ourgrowth Medium

Posicive Centrols:
2 overlzpping dsDMNA fragments for control assembly

pUC19 Control DNA for NEB 5-alpha Competent £, colf



Required Materials Not Included:

DNA Polymerase (for generaring PCR products):

For ganerztng PCR Produets, we recommend Q8™ Figh-Sdalicy ONA Folymarasa

[NEB #N0491) or related nraducts, such az 05 Hot Start High-Fidel 1y DNA Polyrerzs2
INEB #¥N0<083) or G5 Hot Stant High-Fidelity 2X Master Mx (NEE #M349<),

LB {Luria-Bertzni) plates with appropriate antibiotic.

For selsction of trangfarmad competant calls, we racammerd LB plates with approprista
ant biosic.

Introduction:

NEBuildar HiFi DNA Assembly Naster Mix was developed 1o improve the
eHeciency and accuracy of DNA assembly. This method allows for seamless
assemoly of mu'tipla DNA fragments, ragarclass of fragment [ength or end
compatibil'ty. Tris method has been usad to zssemble sither sing e-stranded
ol'gonuc eot'des or different sizes of DNA fragments with varied overaps
(15-80 bip). It mas utility for the syninetic biology community, as well as those
interested in one-step cloning of multiple frapments due to its ease of use,
flexbl 'ty and simp'e master-m i format. The reaction includes d fferant enzymes
that work tagether in the same outfar (see Figure 1):

= Tne exonucleass creates single-stranded 3" overhangs 1nat facilitate
the annealing of fragments thzt share complementzrity at one end
(the overlap reginn)

+ Tre polymerase fl's in gans within each annealed fragmant
= Tne DNA l'gase seals nicks in the assembled DNA

The end resu't is & double-stranded fully sealed DNA molecule that can serve
3s template for PCR, RCA or a variety of other melecular biology applications,
includ ng direct transformation of £ ¢oil.



Figure 1: Overvicw of the NFRuilder HiFI DNA Assembly Method
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Specilication:

10 il af 2X NERuilder HIFi DNA Assemby Mastar Mix was incuhzted with

6 DRA fragments [4 fragments of 1,000 bp and one fragmant of 1,152 bp

with 80 bo overlap, and a vector of 3,373 bp (20 bp overlap), 0.05 pmol each)
in & fina volume af 20 pl at 20°C for G0 minuies. NEB S-alpha Competznt

E ¢col (NEB #C2987) were transformed with 2 pl of the assemblzd products
according to 17e transtormation protacal. Succasstully assembled fragments
Procuce an 1ntact iacs gene In tne pACYC 154 vector, and vi2ls blue ¢olories
on an IPTGXpal’Crlorameohenical p at2 woen incubated ovarnight at 37°C aftar
trarsformation, Greater than 100 blue colonies werg observed whan 1410 of the
putgreth (200 ol vas spread oo & plate.



Overview of NEBuilder HiFi DNA Assembly
Master Mix/DNA Assembly Cloning Kit Workflow:

= Design ormars to amplify fragments (anc/or vector) with approgriate
overans (s22 naqes 4-10).

» Amplify fragments usirg a nigh-fidelity DNA po'ymeras2.

* Prepare |\naarizac vector by usirg a high-ficelity DNA polymerase ar by
restriction arzyme digestion.

» Determine concentretion of fragments &nd I'nearized vector using agarose
pel electraphoresis, a NanoDrop® instrument or cther method.

+ Acd frepments and linezrized vecmr to NEBuider HF DNA Assem by Master Mix
ard ‘ncudzte at 50°C for 15 minutes to 1 hour, depending an the numbar of
fragments deirg assemolac.

» Trarstarm inta NEB 5-apnz Competart £ coif (providad with claning «it ar
purchased from NEB) or use drectly in otner applications.

Design and PCR of Fragments for DNA Assembly:

Note: We highly recommend using our web tooi, NEBuiider Assembly Too!,
available at nebuilder.neb.com, to design PCR primers with ovenapping se-
quancss batween the adfacent DNA fragments and for their assembly ato

a cioning vector.

NEBuilder Assembly Tool is the fastest and easiest aporoach to obtaning ready-
to-use sequences for overlapping orirers. However, t does not gve details

about tha primer-design workflow. 'n soma cases, it might be aporoorate to
manually alter primer sequences in order to adagt them for 1"e use n more
compolex assemblies. such as those that include site-spec fic mutagenssis. For

this purpase, itis absolutely necessary 10 understand 1ne general requirements
ard rules that apply 10 FCR primers used in conjuncion with HiFi DNA Assembly

Mix. The sactions be'ow offer 180-0y-51a0 directions and recommendations for
the manual dasgn of primers for the assembly of two or more PCR fragments,
35 well as primer design for assemoly of POR fragments intd 3 cloring vector
praparad either by PCR or by restriction digesticn.

Structure of the Overlapping Primers
PCGR prmears for use n HiFi DNA assembly must have two sequence
components:

= an overlap sequence, required for 1e assembly of adjacent fragments;
» 3 qens-specilic sequence, required for 1emp&te priming durng FCR.



The non-priming over'ap sequence is added at the 5" end of the orimar. This
$20U2nce is homo'ogous f0 1he 57-terminal s2suence of the adjacent iragmant
10 be assemalad. Tre length of overlap sequenez is dependant on the GC
contart of the sequences.

The priming g2ne-spacif c sequence s added at the 3° end of the prirter after
the overlap secuanca. Tha priming secuanea should meet the critaria required
10r template anneaing during FCR.

The Tm of the 3° gene-specific sequane2 of tne primer can be calcu'ated using
the ™m celculator found on the NEE website at tmcalculator.neb.com.

General Recommendations for Design of Qverlapping Primers

7o achiave sfi'cent assembly of PCR fragments into a vector, w3 suggest
using a 15-25 mt overlap with a Tm eauzl t or greater than 48°C {assuming
A-T pair = 2°C and G-C pair = 4°C). To prevant errors in primer design 1is
high'y recommended to first cerform DNA fragment 2ss2mby i sifico and
create a fina' sequence fie displaying cotn DNA strands (Fig. 2A, Step |).
This virtual secuanca may then be usad as a templas to design overlapoing
primers, Figure 2A shows the worki'ow far overapping primer design by using
an [n silfco-creatad DNA sequence file. First, mark tha junctions batwaan the
adjacent fragments 1, 2and 3 (Fg. 24, Step 1) Next, &t or near each juncton
cn0ose 15-25 nucleot'da sequences to serva as the overlap region between
the two ad acart fragments (Fig. 2A, Step 117). For the best fit, in terms of
length and Tm, the overlap sacuanca can be composed of nuclectides when
belong to on'y one fragment (overiap $nown in dlue) or 't can oe split detwesn
the two ad acart fragmems ‘'n any combination (averlap shawn in orzange).
Mark the first 5" and the last 3" nuclaotide of 17 overlap sequence on both
ONA strands (boxed sequence). Finally, starting from the first 5" nueleotde,
copy the entira overlap sezuanca inthe 5 10 3" direction and, if necassary,
continue t0 acd nuclzotdes 10 the 3° end until the gare-spacific priming
saauence lengh is reached (Fig. 2A, Step V). The reverse overlapping orimer
is designed followirg the same steps as describzd above but copying the
s2auence from the complementary DNA strand in the 5™ to 3 direction. Keep
in mind that th2 twe orimers sharing the same overiap Sequence are aWays
used in separzte FCR reactions, each in combination with the primer which
primes the caomplementzry sequence on the epposite and of the respective
ONA fragment (Fp. 24, Step V).

(4}



Figuce 20 Primer design using zn in salive created [inal DNA sequence [ile.
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Figure 2B: Primer design for PCR-generated vector and insert using an
wt sifivo areated final DNA sequence [le.
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Primer Design for PCR-Generated Vector and Insert

Far the purpases of orimer design, the vector and the insert may be viewed
a3 two PCR fragrents that have to b2 assambled into a circular DNA mol-
axule. This means that the primer design rules described anove may 2150 be
anpled far genaration of t7e vactor fragmeant ard tha insert fragment sharing
overlaoping ends. Uss the ia silico-created final saquencs fie &s & tamplala to
design overappng orimers between the vector and the insert by accomgplish-
ing the same 51808 as descrided above, and as shown in Figure 2B.

I* you ‘ntend to us2 & PCR-genarated vector for one specific insertion, then
the overlap secuance may be split batwaan the vector and the insert in any
combination to maxa shorter primars (Figure 2B, Step |1, cverlap shown

in orarga). However, if tha sama PCR-ganerated vector will be usad for
assemoly of varous nserds, then the entire cverap seouence must originate
from the vector saquenca and must ba adced to primers that will be used to
amplfy tre insert [Figure 2B, Step |V, overlap shown in blue). The &tter case
is also llustrated in Figura 3 for 2ssemh'y of the /327 gene intn a pET21a
vector. The pET21a forward primer {orange arrgw) and 17e reverse primer
(Dlue arraw) start at t2e pastion where tre iacZ gene must be inserted.

Both vectar-specfic primers completely maten 1he vecior sequence on the
rasoective strands. This inverse PCR strateqy vields & I'near vectar fragment.
Generaly, 10-100 pg of a vector s recommended as a tempate in 1he ‘nverse
PCR rezactian.

To empify ths faeZ gane, both forward and reverse facZ-spacfic priming
saquencas (gray) at their 57 end are fused with the respective vector
s3quencas to 08 used &s ovar ap sequences in asssmbly with the vector.
Witnin the /acZ Forvard PCR primar, the overlag saquence (orange) is
ident.cgl to ths 20-nt tarminal sequence on the 10p strand (orange) of

the vactor’s lefi-arm (in the 5" 3" direction). Within 1ne JacZ Revarsa

PCR primer, the overlap saquence (blus) is identical to the 21-nt termiral
saquenca on the boftom strand (blue) of the vector's right-arm (in the 5'—=3°
direction). The lenpth of the overap seguence is determined ay 1he number
of nuclectides reeded to reach & Tm = 48°C. IF necessary, one may add
adcitional nucleatdes hatween the avarap saquenca and the acz-specitic
s2quence, for examgle, fo introduce & unique resiriction site.
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Figure 3: Primer Design tor Vecter pCT21a and iacZ Cene Assembly.
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Prime Design for Asscably ef Resuiction Enzyine Digested Vecwor and PCR-
Cienerated Inser

Restnction enzyme-treated vectars can hiave 3 overtangs, 37 overhangs or
Blunt ends. When vactor ¢ Inearzad by restriction digestion, the antire ovar-
lap sznuence must originatz from the vertor sequenca and must be acdan

10 primers that will bz used to amplify te insert. The overlap reglon of the
farzard primer for the gens of interzst |orange) stould Ina up veth 7 37 end
of the averhang on the vactor's left zrm and extend back usti the Tm = 48°C
(Fin.4A, Left side shawn ina, b and c). Ths primer a'so nelidas gene-speciie
sequence at the 37-end (gray). Keep in mind that the restriction site. woich wis
used to digest the vector, wi'l 2 lost in the assembled product, However, addi-
tional nucleatides may be addzd batwesn the dveras region a~d gens-specitc
seguznce reglon of Inszrted fragment to restore the pre-ex sting restrction site.
taintroduce a new restrctian site. or kzep the transkation of the fusian protzin
Intrame. A simiar arnciple ¢ zpplied to the design of the reverse primer tor the
qenz of interzst (Fin. 34, Eight side).

One of the unique features of the NEBuilder HiFi DNA Assembly Master

Mix is the ahility to remave both 3" and §” end fiap sequences upon frag-
ment assembly. As shoem In Flgurs 44, parel d. additonal 3" and 7 and

flap sequences after a particular restriction enzyme digestion can 2e r2movad
dzpanding an the design of the Insert 32a1ena2. This allaws tragments gensr-
ated by restriction gnzyme dipestion to assemblz whie elmnating the remzining
restiction site sequences an both the 57 &nad 37 enas ir the frsgment juncton,

Figure 4B shows primer design for assembly of 1he f2¢2 gena and pMAL-C3X,
digested with Neo! and Shil. |17 ths exampee, t7e fnrward ormar of the gane has
a *C' nuclzotide (underlined, nearly nvsibe in actual figure) ins2red between
the 18-nt overlap and the N-terminal sequence of the &c? pere to ensure e
a2 protein I3 In frame with the matose 2irding prot2in.



Figure 4A: Assemnhbly of Restriction Enzyme-Digested Vector and PCR-
daived Inscrt
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Uselul Recommendations [or Vector Digesticn with Resttiction Enzyines
In general, the ¢ onng vector can be lingarzed oy any restnction erdorucleas:

or by any combination of two restricton endonucleases disclaying unigue
site(s) at the desirad ‘ocations within 17e vector sequance.

Note: Ooubdle digestion of vector DNA wth two re3trioton enaoninieases is
198 DEST ANPIOACH 10 tedluce e LAcu! VEQIGT hackgronuni.

»  Some rzstriction 2adonuc eases cannot affic ertly dinest sunercailzd DMA
ard thus may leave o2ning different ameunts of uncut vector DA, If not
gel purfizd, the uncui vectoris transtormable, and wil' show uo after
trznsformation of 1he HiFi CNA asszmbly raaction, tharaoy, raducing the
overal fraction of recombinant clones. Tha table “C'aavage of Supercoied
DRA® found at wawwi.nab.comsocls-and-esources/selection-chans! may
be used as a refererce far caonsing the mast suitable restriction endo-
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nucleases ard the numoer of activity units required for complete digestion
of plasmid vector.

Restriction andonuc 'eases might nave a reduced activity on plasmid DNA
purified using various plasmid purification kits. In such cases, extenced
incubadon time or increased enzyme concentrat.on may be necessary to
digest plasmid vector to completicn (or as nezarly as possible ¢ compe-
tion). When appiicabla, NEB highly racommends using High-Fidelty (HF)
restriction andonucleasas 1o avoid star actvity, which may occur when
digesting DNA for extended pariods of time wit” glevated amounts of stan-
dard rasiriction endanuclease.

Puriiication of restriction endorucezse-digestec vector 's not necessary
unless 1he same restriction site Is present 'n insert DNA. |0 such cases,

aither neat inactivate 1"e resiction endonuclaase or purify te linearizac
vactar,

Useful Recommendations for PCR

NEB recommends using Q5 High-Fideiity DNA Poiymerase (NEG #M0451) or
related products (NEB #M0493 or NEB #140494) to amplify fragments of interest
pricr to assembly. The use of this hiah-fidelity DNA polymerase ylelds PCR
products with blunt ends, thersby reducing error rates at the fragmsni junctions.

When usirg circu/ar plasmid DNA as a template, it is important 10 use a
minimal zmaunt of DNA (e.0.. 0.1-0.5 ng of plasria template oer 50 ul
PCR reaction] in ordar 10 reduce the 18mplate background after ransfor-
mation. * higher amounts of plasmid templats must de used 'n the PCR
reaction or higher amounts of PCR product must be usec in 17e HiFi DNA
assembly reaction, it is recommended to cigest the PCR product wth Dgn
restriction 2rdanucleas2 in order to dastroy plasmid template betare settng
up the NEBuildar HFi DNA assambly reaction (for protocol, $88 delowr).

Verify PCR product purity and yia/d by gel elactropnorasis. I non-spacific
ONA fragments are obtained, you will ~eed o purfy the fargat fragment
irom the agarose ga! to ensure the correct product assembly is produced
during 1ne NEBuilder HiFi DNA assemoly reaction.



»  PCA procuct purfcation is not necassary as ‘ong as the product 's
> 90% pure. You can add ungurified PCR product diractly from the PCR
reaction into tre assembly reacton, 1or up to 20% of the iofa’ reaction
volume (2.9.. PCR oroducts should account for 4 p', or less, ina 20 p
NEBuildar HiFi DNA assambly reaction). Larger velumes of unpurified
FCR products cauld significantly inkiait both the assembly and the
transformation. |1 such cases, it is recammanded to column purify PCR
praduets and, if nacassany, to concantrata DNA hy ethanal orecipitztion.

(Optivnal) Dpnl Digestion Protocol

Whan higher amounts of plasmic template must be used in tha PCA reaction,
it is recommended that the PCR product be digestec with Dol (NEB #R0176)
in order to destroy the plasmid templaie before settng up the assembly reac-
tion. Dpnl cdeaves only £ eoli Dam methylass-methylated plasmi¢ DNA. but
doss not cleave the PCR product. since tis not methylated.

Dpnl Digestion Protocol:

1. In3 10 pl meaction, mix 58 pl of PCR product with 1 p' of 10X CutSmart™
Bufferand 1 pl (2C units) of Donl.

Incubate at 37°C for 30 misutes.
Hezt-inactivate Opn! by incubating at BO°C far 20 minutes.

4. Proceec with tha NEBuilder Hif ' DNA Assamoly Protocol, as dascr bad
balow.

NEBuilder HiFi DNA Assembly Reaction Ptotocol:
Optimal Quantities

NEB recommends & total of 0.03=0.2 pmo's of DNA fragments when 1 or

2 fragments are baing assembled into & vector, and 0.2-0.5 pmals of DNA
fragments when 4-6 fragments are being assembled. Effic ercy of assemby
decreases as tne number or [Ength of fragments ncreases. To caleu'ale the
number of pmols of each fragment for optimal assembly, based on fragment

length and weigt, we recommend 17e following iormula, or using the tool,
NEBioca'culator {nebiccalculator.nad.com)

prols = (waight in ng) x 1,000 / (hase pairs x 653 daltons)
50 ng of 5000 hp dSONA is about 0.015 omols
50 ng of 500 bp dsDNA < about 0.15 pmols

The mass of each fragment can oe measured using the NanoDrop instrumerr,
absorbance at 260 nm or estimated from agarose ga’ slectrophoresis fol'owsad
by sthidium bromids staining.

11
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HiFi DNA Asstrnbly Protocol
1. Set up the following reaction on cs:

Recmemended Amosst of Pragmenits Thed for Asscmibly

L5 Fragred Acenbd® A6 Fege! Amrn“y" Tesidve Commel!
Necemmender
TN Rarn wrmrineger = [ 2 verrarinasn = 11
Tota! Amcunt of 0C3 C2punk® G2 G5 pes™
Crapraznts XAl XA 1ol
NLDBuilder
110 DINA
Jazembly Mazer
Mix wal 10 40 104
Ceorad H.O X al 10X al 0
Tota!l Vohue EH T Mhart 20l

-

Optimizer: clonir) efficiercy is 50100 ng of vacte - with 2-fald sxrass o insarts.

Uge & clmas meoa Irsart F elon 2 lass hat 200 ap. Ttz we ama af uapurdfiad POR {-agmeats in ta
assenb y rzact on should not exceed £)%.

To achieve optiral asszmbly cHic cncy, desicn = 20 bp ever 2p ey ons beaween each frag-net with
el i alanty & ipgestec: 0.05 pral sach).

Coantrol reageris 2ra provicad for & axpaiments.

H graater numhe e of fragerants ars assemblad Incraase the oo ima af ba raset an and use
adcticnal NZBulcz- [IiT DNA Asszmoly Mastar Wik

2. Incudate samples in a tharmocyc er at 50°C for 15 minutas (when 2 or 3
fragments are baing assembled) or 60 minutes (when 4-6 fragments are
beng assembled). Following incubation, stora samples on ica or at=20°C
for subseguent transformation.

Nate: Extended incubation up ta 60 minutes may help to improve assembiy
gfficiancy in some casss (for further dstails ssa FAQ section an page 15).

3. Transform NEB 5-alpha Competent £, col cells (provicecd in the cloning kit
or purchased saparately from NEB) with 2 pl of the assambled product,
following tne transformation protocol on page 12.

NEBuilder HiFi DNA Assembly

Transformation Protocol

1. Tnaw chemically-competert cel's on ice.

2. Add 2 il of the chilled assembled product to the competent cells. Mx gently
by pipetting up and down or by flicking the tube 4-5 times. Do not vortex.

Place the mixture on ica for 30 minutes. Do not mix.
Heat shock at 42°C for 30 seconds. Do not mix.
Transfar tubes to ice for 2 minutes.

Add 950 yl of room-temperature SOC media to the tude.

® oA W



7. Incubate the tubs at 37°C for 60 minutes. Shake vigoroushy (250 rpm) or
motate.

3. Warm selection pates to 37°C.

9. Spread 100 pl of the cells onto tha sslection plates. Use Amp plates lor the
positive contral sample.

10. Incubate cvemight at 37°C.

Usage Notes:

Tn

ensure the successful assemh'y and subsaquent transformztior of 2ssemalad

ONAs, NEB recommends the following:

ONA. PCR product purification is not necessary if the total vo'ume of al PCR
pracducis is 207 or less of the assembly reaction volume. Higher valurmes of
PCR aroducts may reduce the efficiency af high-fidelity DNA assembly and
transformation dus to the elavatac carryover amounts of PCR raaction butfer
ard unused prmers gresent in the PCR preduct. Column purification of PGR
procucts may ncrease the eficiency of both high-fidelity DNA assembly and
trenstarmation by 2-10 told 2nd is highy recommended whan performing
assemhiias of taree or mora FCGR fragmants or ass2mbling langer 1#2n 5 kb
fragmants. Purifed DNA for assembly can be d'sso'ved in ddb 0 (Mili-GF
water or equivelent is preferzb’e), TE or othar dilrion buffers.

Insart. When directy assambling fragments into a clonng vactor, tha
concentration of assambly fragments should be at leas: 2 times nigher than
the concenaadion of vector. For assembly of 4 or more fragments into a
vector, we recommend using an equimolar ratia of fragments.

iranstormatiar: NEB S-alpha Competent E. 2ol (High Eficiency. NEB
+02587) pravided with the NEBui'dar HIF DNA Assembly Clon'ng Kit are
recommended for use for assemolad products of less than 20 kb. It is aso
possb'e to use other NEB compatent L. coif strains, with tha excaption of
BL21, BL21{DE3), Lermn21(DE3} and N'co21(DE3). For example. SHuffle®

T7 Express Competent E. ¢oli can be used for the expression of a diff cu't to
express protein. When us'ng competent £ coli from a vendor other than NEB,
wa hava sean decreased rooustnass of trarsformation with nigh-f delity DNA
assemb'ed products.

Cleciroporation. E'ectroporation can ircraasa transformaticn effic ency by
saverzl logs. When using the NEBuidar HiFi DNA Assembly Mzster Mix, use
1 ! of the assembled oraduct for @'ectraparztion, and plate multiple dilutians.

13
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Should you requirs the use of Clectrocompstsni cslis, pieass uss ths folfowing
profocol:

Flectrocompetent Cells Transformation Protocol:

1. Thaw electrocompetent ¢calls an ica.

2. Transiar 50 p' of elactrocompetent cells to a pre-chl'ed slectroporation
cuvette with 1 mm gzp.

3. Add 1 |l af the assambly product to plectrocompetent cel's.

4.  Mixgenty by pipetting up and down.

5. Oncz DNA is added ta the cells, electroporation can be carried out
immedztely. It is not necessary to incubaia DNA with cells.

6. Add 950 yl of room-temperature SOC media to the cuvettz immediately

alter electroporation.

7. Place the tube at 37°C for 60 mnutes. Shake vigorously (250 rpm) or
mtate.

3. Wam selection nlatas 0 37°C.

9. Spread 100 ulof the calls anto tha plaws.
10. Incudate overnight at 37°C.

» Binlogy: Some DNA structures, includng inverted and tandsm repaats,
are selectad against by £ coli. Some recombinant orotans are not wall
tolergted by E. caffand can rasult in poor transformaton or small coloniges.

Frequently Asked Questions (FAQs):

What are the advaniages of this melhod compared lo raditional cloning meods?

NEBuildar HIF DNA assembly allows insertion of ong ar more DNA fragments
into virtually any position of the I'nearzed vector and does not raly on the
presence of restretion sites within a particular seguence. Therefore, the usar
has complete conirol over whit is assemoled and irsertion of unwanted
addit onal sequence. often used to faciitata the marisu'ation of multple DNA
sequences, can be avoided. Furtrermore, the NEBuilder H'Fl DNA zssembly
mathod s 1ast, relat ve to standard restriction anzyrme=-dased cloning. _astly,
a greater number of DNA fragments can be ja'nad in a single reaction with
greater efficiency than conventional methads.

Are there any differsnces between NEBuilder HiFi DNA Assembly Master
Mix and NEBuilder HiFi DNA Assembly Cloning Kit ?

The NEBuilder HiFi DNA Assemby Master Mx in ooth products is the sare.
The NEBuilder HiFi DNA Assemby Cloning Kit includes additonal NEB 5-gloha
chamica'ly compstent £ coir.



What is the differsnce between NEBuilder HiFi DNA Assembly Master Mix/DNA
Assembly Cloning Kit and the current Gibson Assembly Mastar Mix/Cioning kit?

The NEBUIZer HiFi DNA Assembly Mastar Mix uthzas a high-fidelity
polymerase. While pratacols for these kits are similar, the assembled

products from NEBuilder HFi DNA Assemby Master Mix and NEBui'der

HIF Cloning Kit will typically result in mare colonigs with higher aceurzey.
When 'arga DNA (> 10 kb) ar mu'tiole fragments (4+) nead 10 be assambled,
increasing 1he cverlap regon to 30 bp ‘moroves the efficiency of assemoly and
ransformation. There ara also ro licensing faa requirements from NEB wth the
NEBuilder praducts.

What is the largest single fragment that has been assembled with NEBuilder
HiFi ONA Assembly Mastar Mix?

NEBuilder HFi DNA Assemby Maszer Mix has been used to clone a 12 kb
INA fragment into & 7.4 kb plasmic in £. cofi, totaling up to 12 %0 in ‘engin,
Far asserhied products greater than 10 kb. NEB recarmends NEB 10-
beta Campetent £ coff (Hign Efficiency, NEB $C3019) or NEB 10-beta
Elecrocompetent £ colf (NEB #03020).

How many fragmenis of ONA can be assembled in one reaction?

The number of DNA segments tr&t can be assembled in one reactan is
dependent on the ‘engt® and sequence of the fragments. NEBuilder HiF' DNA
Assembly Master Mix has been used to efliciently assembig up to eleven, 0.4 kb
Ingerts into a vactor at ona ame. Howaver, we recommend the asssmbly of five
ar fawer insers into a vacior in one reacton, in ordar te procuca a clore with
the correct insert. A strategy involving sequertia’ assembly can be used 1 all of
the fragmenis cannot be assembled 'n a single reaction.

Is this method applicable to the assembly of repetitive sequences?

Yes. Howaver, ore must ensure that each DNA fragmant includes a unique
cverlap so that ine sequences may anneal and are progerly arranged. The
repetrive seouence can also be nternalized in the first stage of a Two-stage
assembly strataqy. I having repattive sequences at the ands of each fragrent
is unavaidable, the correct DNA assembly may be producad, albeit at laveer
efficiency than other, unintended assemblies.

What are the shartesi overlaps lhat can be used with this assembly method?

Productive assemb'y has been achieved for DNA fragments with as little as

a 12 bp overlap, howaver. it deperds on the GG cartent of the overlap. We
recommeand using at 12ast 15 bp avedaps, or mora, for dASONA assambly with a
Tm = 48°C (AT pair = 2°C anc¢ GC pgir = 4°C). 'ncreasing the length of overlap
between fragments also reduces the amount of DNA needsd for assembly.
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What are Whe longast overlaps that can be used with this mathod?

Both the guantiy of 5" exanuclease in the NEBuilder HiF DNA Assembhy Mastar
Mix and a 15 minute assembly raaction time hava been ootimzed for tha
assemoly of DNA molsculss with s 25 bp ovarlaos. If assembly raaction time I3
increasac to 60 minutes, overlaps up tc 40 bp may be usec with the NEBuilder
HiFi DNA Assemb'y Master Mx.

Can < 200 bp dsDNA fragments be assambled by this method?
Yes. For aptimal resulis, use tese fragments in = 5-fold excess.

Can ssDNA oligonucieotides be assembled wilh dsDNA fragments?

Yes. Howaver, 17e optimal concantration of each cligenuclectide should

be detarmined. As a starting po/nt, wa racommend using 45 ! of each
nligonucleotice that is 1255 tan or 2aual to twelve 60-base nigonuclectides
cortaining 30-bass ovearlags.

Can longer or sharter incubation times be used?

Yes. For assembling 2-3 fragments. 15 minute incubation t'mes are suff'clent.
For assembling 4+ fragments, 60 m'nute incubation times are recommended.
Reaction imes lass than 15 minutes are generally not recommended. Exended
incunztiar times (up t0 4 hours) have been shown te imprave assembly

effic encies in some cases. 0o not incubate tha assembly raaction overnight.

Wili the reaction work at other temperatores?

The reacticn has been optmizec at 30°C, but it has oeen shown 10 work at
temperztures between 40°C and 50°C.

Is it necessary fo porify PCR products?

=wurification of PCR produets is generally not necessary. Yau can use unpurified
PCR products diract'y, &s long as the tota’ volums of PCR products in tha
reacton Is 20% or ‘ess. If greater amounts of PCR products are used. a column
clearup kit is sufficient. 't is advantagecus to gel purify the @rget DNA fragment
if tha PCR product is contaminated by either non-specit'c amplitication
products, orimer-dimers or large quantties of urused PGR arirers.

Is it necessary fo inactivate restriction enzymes afler vecior digestion?

nactivztian of restriction endonucleases is generally not necessary. but ir some
ceses it mgnt increase 1he transformation efficiency. [1the ‘nsert and firgl
assemolac product aso carry the restriction siie that was used to linearize the
VECtOr it ‘s necassary to heat inactivata tha restriction anzyme or purfy the cut
vectar it neat inactivation is not possiola.



! would like fo prodoce overlapping dsONA fragments by PCR. Do | need io
usé PCR primers that havs been purified by PAGE or HPLC?

No. Standard, deszltad primers can be used.

! would like to assemble ssINA oligonucieotides info dsDNA fragmenls.
Do | nead to use oligonucisalidss that have been purified by PAGE or HPLC?

No. Standard, deszhac primers may be usad.

Can | use a 15-ni averlap that is entirely composed of His-fag repeals
fi.e., CACCACCACCACLAL)?

No, you must fiang the His-tég sequence on beth sides with at least 2
nucleotices that are not part of the His-tag repeating sequence. Alternatvely.
intersparse CAC and CAT h's codons to interrupt 1713 repatitive 380usnes.
You shou'd avoid repeating s2auences at the end af an overlan.

Can | PCR amplily the assembled product?

Yas. The assembled DNA molecule is covalendy joned and can be PCR
amp'ified. Additianally, if the fina' product is a closad circulzr DNA molecu'e,
it can a'sn Be usad a8 atemplate in rolling-circ'e amplification (RCA).

The control reaction is not resulting in eny colonies. Why?

Dur testing ind cates that the choice af competent cells is critical. \We
recammeand the usa of figh-efliciency chemically-campetent cells such as
NEB S-alpha Competent L. coif (High Efficiency) (NEB #C2987).

What shovld | do it my assembly reaction yields no colonies, & small number
of calonies, or clores with the incorrect inserl size follawing iransformalian
into E. eali?

+ Assemb'e and trénsform the positive cemrol provided with the NECuilder
HF DNA Assembly Master Mx/Cloning Kit (see page 11,12). Successful
33sembly of a positive control will cemonstrate that the assembly mixture is
functionzl and the transformation carditions are sutzh'e.

* Analyze the reaction ¢n an aparcse ga'. An efficient assambly reacticn will
snhow assembled procducts of 1he comrect size and the disappearance of

fragments.

« Check the primer design of the cvarlaopng DNA fragments to ensura that
there is sufficie~t overlap 1o facilitate assemoly.

+ Consderwhether 1ne cloned insert may be toxic to E. coliard a low-copy
vactar, suen as a BAC, shauld ha used.

17
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How can [ redoce the nomber af vectar-anly background colonies?

7o significantly reduce the bacxground of unwaniad vecter-only colonies,

the vector shou'd be & PCR procuct, rather than a restriction fragment. If
background continues to be a problem. the PCR amplified vector can be treated
with Donl to remove the templats carry-over, | applicable, and axiractad from
an agarose gel fcllowing eectropnoress.

What type of competent cells are swilable for iransformation of DNA
conslruets crealed using NEBoilder HiFi ONA Assembly Master Mix?

The resulting DNA constructs are compatible with most £. coli competent
calls. NEB recommends using NEB 5-alpha Competent £. coli (High
Efficiancy, NEG #C2987). If the assembled producis are larger than 10 Kk,
NEB racammends using NEB 10-neta Competent £ codf (High Efficercy,

NEB #C3019) or NEB 10-beta Electrecompetant £. colf (NEB #53020). If the
assamolad genes contain repetitive seauances, NEB Stable Compatant E. calf
(NEE #C3040) should be used.

Can | use eleclroporstion inslead of chemical trensformation?
Yes, slactroporation can oe used in place of chemical transfonmation.

Are there any ditferences between the requirements for 2-3 fragmenmt
assemblies versus 4+7

The major difierences between the two are the length of overlapping sequences
between tne adjacant fragmants and the incubation Ima of the assemay reacton.
The 15 minute assembly reacdan protocal is recommendad far assembly of 2-3
fragments that are flanked by 15-25 ~t averizps. T7¢ 1 haur assambly pratacol

is recammended for the assemoly of 4* fragmerts, fanked by 20-40 nt overlaps.
(sae the chart an pzge 12).

Can !/ use PCR product amplified from Tag DNA polymerase?

Yes. The additional A base at the 3" end of PCR oroduct will be removed during
DNA assembly f it becomas a mismalcned residus 0nce fragments annsa’.



Troubleshooting

Positive Control Yields No Colonies Following Transformation into E. colf

Be sure 1o perform a positive control assembly reaction with NEBuilder
HIFi DNA Assembly Master Mix, as described o page 1.

Usa the compatert cells provided with the cloning kit (NEB 3-alphg, Com-
petant £. coli NEB £CZ987). The components of the NEBuilder HiFi DNA
Assema'y Master Mix may innbit the furctiora’ity of competert cells from
other companies.

Perform the transformation procedura exactly &s described or page 12.

Competent calls may be thawad only once and cannot be repeatadly frozen
and thawed without extreme '08s in competency. Cells are best thaved on
ice and DNA added as soon as the @st bit of ice in the tuda disappears.

Do not vortex competent ca'ls. Mix cells and DNA by gently pioatting

up and down. Check call compstercy by transforming 100 og of puUC19
pkesmid provided with the x1. Expect 1-3 x 10- colenies formed/ug DNA
after avernight incubatian on LB-ampiclin plates &1 37°C.

NEBuilder HiFi DNA Asscmbly Master Mix/DNA Assembly Cloning Kit
Reaction Yickds No Colonics Following Transformation
into E. coki.

Assambla and transform tha positiva control provided with the NEBuilder
HFi DNA Assembly Mastar Mix/Cloring Kit. Succassful assemoly of a

positive control wi'l demonstrate that the NEBulder HiFi DNA Assembly
Master Mix is functional, and the ransformatdon conditions are suitabla.

Check the primer design of the averlapprg DNA fragmeants to ensure that
thera is sufficient and correct overlap to facilitate assemoly.

Avoid overlaps with highly palindromic sequencas, as they may cause up
to a 10-fo'd reducton in recombinant calorias. When assembling frag-
ments intc a multiple cloning site (MCS) of a cloning vector, it is strong'y
recommendec that restriction endonuclease s1es be [ocated at the edges
of the MCS 1o avoid ovarlap regions with highly-paiindromc sequencas.
Plate higher amounts of transformat or raaction wher using rastriction
s/1es that are located in the midd e of the MCS of the cloring vector.

Repeat the NEBuilder HiFi DNA Assembly Master Mix/Glening Kt reaction
usng higher concentrations of fragments and/or vactor. Ma<e sure that
the total voluma of PCR-amolifiad products does not excead 20% of the
hign-figelity ONA assembly raaction. 'f nacessary, purify PCR fragments
and/ar PCR-amplified vector befare the assembly react on.

Some DNA structures, including inverted and tandem repests, are selected
aganst by £. coli. Some recombinant proteins are rot well to'erated by
L. coifand can result in poor transformation.
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Tast the success of the DNA assembly by performing PCR with primers
that fank the assembled product.

Considar whether the cloned 'nsart may be toxic o £. col, and whetner a
low-copy vector, such as a BAC, should e used.

NEBuilder 11iFi DNA Amcmhiy Master Mix Reaction Yields | ligh Number
of Clones with Incorrect Inserts

Maxe sure that your PCR preduct is a single band of the correct size. '
the PCR product is contamnatsd with non-specific bands. it is necessary
to gal purify tha PCR product to ensura clon'ng of the comrect insert.

Consider whether the ¢lored insart may oe toxic to E coli and whather a low-
capy vector, such as a BAG. should be used.

Consider using NEB S@ble Competsnt L. coli (NEB #C3040) for inserts
that contain repel Ive SEquUences.

NEBuilder HiFi DNA Asscmbly Master Mix Reaction Yiclds High Number
of Small Colonies

Some recombinant prote'rs are not well tolerated by €. cofiand car
resu't in poor transformation efficiancy or small coloniss. Use a low-copy
number vector (1.€., DACYC184] or & vector with tight contro! of proter
exprassion. Whan assembling nto the pUC19 vector, make sure that your
qene is rot in frame with [acZ alpha fragment.

NEBuilder HiFi DNA Assembly Master Mix Reaction Yields a High
Number of Clones without the Insert

PCR products may carry over ‘arge quamddes of uncut p'asmid template.
To remove plasmid template, treat PCR products with Dpnl restrict.on

endoruclezse before perferming kigh-fcelity ONA assembly. Pratocol for
Donl digestion can be faund an page 11.

Rastriction enzyme-digested vactor may carry ovar large quantit es

of uncut plasmic. Some restriction enzymes do rot cut supercoied
plesmids 1o como'eton. Tha bast way to reduce uncut vactor background
is 10 digast the vector with two different rastriction endonucleases. fa
sirqle enzyme must be used, avoid restriction enzymes that leave four-
base single-stranded overrangs rich in C/G (i.e., CCGG overhang). These
ovariangs may sali-annazal te form the transformaale form of the vector
molecule. A'so, increasa units and/or incubation tme and/or purify the
linear vector fram an ggarose gel.



Appendix A
NEB 5-alpha Competent E. coli (High Efficiency, NEB 7#C2987)
Store at -80°C

Genotype: MuA2 DfargF-lacZ)(1168 phod glaVa4 180D flacZM15 gyrd38 recAT
relAT endAT thi-1 hsdRi7

CAUTION: Tris product cortains DMS0, a ngzardous material. Review the
MSDS aefare handling.

Quality Control Assays
Transformation Efficiency:
1C0 pg o pUC19 plasmid DNA was usad o transform NEB S-gloka Competent

E. coli |Kigh Efficiency) following the protocol grovided. 1-3 x 107 colonies
formed/pg aftar an ovarnignt incubadion on LB-ampicillin plates at 37°C.

Untranstormed cells were also tested for resistance 1o phage 83, 2 stan-
dard 1ast for resistznce to onzge T1 2rd sensitivity ta ampieillin, chlor-
amghenicel, kanamycin, nirofurantoin, specanomycin, streptomycin anc
Btracycline. The cel's vere shown 10 ba suitacle for blug/white screening by
a-compementat on of the p-ga actosidasz gene using pUC19.

Transformation Pratocn] Vanablex

« Thawing. Cells are best thawed on ic2 and DNA added as socn as the
1ast bit of ice in the tube cisapoears. Cells can zlso be thawed by hand,
but warming above 0°C will dramatically decrease the transformation
efficiancy.

« Incubation of DNA with Csls on Ice: For maximurm iransfarmation
efficiency. cells and DNA should be incubated together on ice for 30
minutes. Expect & 2-fold ‘oss in transformat.on efficiency for every 10
minutes th's step Is shortened.

« Maat Shock: Bain the temperatura and tha timing of the naat shock stap ars
imporiam: ard specific to the transformatior velume anc vessel. Using the
trangformation tuba provided, 30 seconds at 42°C is ootmal.

o  Jutgrouth: Qutgrawth at 37°C far 1 a0ur is bast far call recovery and for
exprassicn of antibiotic resistance. Expect a 2-fo/c |oss in Transformation
efficiancy for every 15 minutes th's step is shortened. SOC g'ves 2-fold
higher transformation efficiency than LB mecium; and incubaton with
shaking or rotating 1he tube gves 2-fold highar ransformation efficiency
than incubatior without shaking.

* DPjating: Selecticn plates can 2¢ used warm cr cold, wet or dry, winhout
significantly atfecting the transformat on efficiency. However, warm, cry
plates @re easier to spread anc allow for the most rapid colony formaticn.
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Antibiotics for Plasmid Seleclion

Antibiolics Working Cancentration
Ampicillin 100 pg/mi

Carbenicillin 100 pa/mi
Chloramphenicol | 33 pg/ml

Kanamycin 30 pg/mi
' Strepramytin 25 pgfmi

Tetracycline 15 pg/mi

Ordering Information

PRODUCT
NEBuidder HiFi DNA Asserably Cloning Kit

NEButleer HIFI DNA Asscrably Master Mix
COMPANION PRODUCTS

QS5 High-Fidelity DNA Polymerase

Q35 Hot Start High Fidelity DAA Bolpnerus:
05 Higk Fidelity 2X Master Mix

Q5 Hot Start High-Tidelity 2X Master Mc

INEB 3-apha Comparal E celi (High Slcicncy)
NEB Sabk Comprwnt £ wh High Efficicney)

NEB 10 bete Cumpetent £ w0t [High Efficency)

NER 10 hets Fectracamperent £ ol

SOC Cutgrowth Modivm

E55108
E26215/L/X

MOSS157L
MOSYISSL
MOES2S/T.

MO0<345/L

C29871°H

C30401°H

C30L51'H

CI020K
BY0205

0 nos

L0SS0/250 ring

10O/ 30U undts
LCO/50U wits
L0O/AS00 rens
LCO/ 300 rxns

Ge 02 ml)
20 x 0.0% ml

G e 0.2 ml/
20 x 0.05 ml

6 x 0.2 ml/
20z 0.08 ml

G e 0.1 ml
4x25ml







FAACIANING
JNAAYFLINCANICNE LK
SMoLNVITCE
RAA ANAT VS
LISARY PRAF LT SLXT LN ALILNLING
PRIOTITN TERE 700N % ANAT YIS
[RREN B LN T M

UsA GERMANY K AUSTRIA
New Erngland Blolabs. lnc New Enpland Biolats Cmb=
240 Courry Road Telephone: +42/(0)62/305 23120
Ipswich, MA O1918.2713 Cree Call: 0800246 5227 (Germany)
Telephone (378) 927.5054 Eree Call: QUNUQS 240 52277 (Aastra)
Toll Fee (USA Ordems) L-300-632-3227 Fre FA9/(0)69.7305 23149
Toll Free: (USA Toch) 1-800-632-T799 Frex: Fax: QRO 244 5229 (Germany)
Fax- (978]921-1350 vrrsls infiude@nehcom
e-mad: infoneb comn wivwach-onlinede
wwwaehoem
JAPAN
CANADA New England Blolazs japan, Inc
New Englané Biolabs, Lté, Telephare: 181 [0)3 5669 6191
Telephone: [505) 6654632 Fax. 181 (0)3 5665 6192
Toll Free: 1-300-137-1095% e-mal infajpadwem
Fax: (90%) 665-163% wwwachjjp
Fax Toll Free 1-RUH)-561-37HY
eamail: infocai@rehenm SINGAPORE
vewwe e New England Blalass Pre 128,
'l’zlr:plmr«: FAS 6776 (H0E
CHINA, PEOPLE'S REPUBLIC Fax- +83 8778 0228
New Englanc Blolabs (Belleg). Led. v-nal subessgi@nehoom
Telephone OV0-H23TH2AS/BIITHIAG wwwachsg
Fax: OTOR237H262
e-mail: info@meh-ching.com UNITED KINCDOM
wwvanb-ching.com New England Blalazs (UK] 1rd.
Telephare: ((11467) 220616
FRANCE Call Frew: 030N 318436
New England Biolabs France Cac |01262) 421057
Free Call OA0K-10H)-632 Cac Free: 0800 435682
Free Fax: GEMNI100610) e-madl: lafoak@Enebcom
¢-mail: infofnamebeom wwwazhii com
vewwaack-online fr
z

PO

Vorsen12  Tans



Figure 1: Maddie writes the start and end Figure 2: Kira works on calculations to
time on the board for incubation. know the concentration of bacteriocin to
mix with the buffer.

Figure 3 and 4: Team members work side by side to mathematically calculate concentrations while
team leader Adam looks on.



August 2, 2017

Today team members met with the team advisors to discuss scheduling for next week.
Next we inoculated colonies from Monday’s transformations into flasks and tubes
containing LB broth.

1. We added the appropriate amount of antibiotics into each flask and each tube.
We added 1 uL of antibiotics in each container for every 1 mL of LB broth. The antibiotic
solution was 34mg/mL solution of antibiotic and ethanol.

2. We performed the inoculation. We used bunsen burners and sterile plastic loops
to transform colonies. We used a sterile loop to take 1 colony from each transformation
plate, for each bacteriocin and CvaAB, and put the colony into the tube. Then we used a
second loop to take 1 colony from each transformation plate and put the colony into the
flask to let more cells grow.

Figure 1: These are the agar plates that have bacteria
cultures growing. Notice how none have a red or purple
tint.

Figure 2: Team members work on organizing the
agar plates that have our bacteria with our bacteria
cultures growing on them.

Figure 3: Teammates Madlen, Yianni, and Kira look at
the cultures on the plates and count out loud the
numbers of cultures per plate which Adam wrote on
the board (pictures in Figure 4).

Figure 4: This is the tally of cultures per plate also
shown typed on the next page (Figure 5).



Colony Counts after First Transformation August 2,

2017
Bacteriocin Plate
1x 1x  10x
100 Q 100
AcdAD 0 0 1
PedPA1 6 0 0
EntA 6 0 0
Sak P 1 0 3
CurA 10 0 0
Sak QC 4 0 0
CvaAB 0 0 0
PB Ped PA1 0 1 0

Figure 5: Colony Counts Data Table

August 3, 2017

Today in the lab we broke up into two
groups. Maddie and Sarah used the
GeneJET Plasmid Miniprep Kit in order to
miniprep four bacteria cultures. They used 2
pellets that had been centrifuged and combined them. Following the protocol for the kit
buffer, lysis, and neutralization solution were added.
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August 8, 2017

Today at 5:30 we put 100 pL of cells from the liquid bacteria culture, that had been
incubating at room temperature in the lab for 5 days, into vials containing the antibiotic
(5 pL) and 5mL of LB solution. The liquid cultures that we used to inoculate were for
cultures of psB1K83, psb1C3, PedPA1, Ent A, and CurA. The cultures that we inoculated
from agar plate cultures were SakQC and Sak P because of a labeling error on the
flasks (we didn’t feel confident in using bacteria from the liquid cultures because of this
so instead we used bacteria from the original agar plates).

August 16, 2017

Cv'Sbl

fre modut '“

Today we met in Townsend Lobby on south campus to
go over medal requirements and fill in our new team
member Hannah on the Wiki since she will be our new
website designer. Also in attendance of today’s
meeting was lan, Adam, Seth, Yianni, Sarah, and Maddie. Sarah presented a short
powerpoint to delegate tasks that need to be done in order to move forward. We
planned on looking at a new lab space on the 18th.

August 18, 2017

Today Maddie, Sarah, and Yianni met with Mrs. Nemec to look at potential lab space in
the Anatomy teaching department. However after further communication with EHS it
was determined that the space is not fit for out bacterial strain. Further inquires of
potential lab space are being looked into.







August 21, 2017

The RSO meeting went well, and we should be set for the first recognition day which is
September 29th. At the meeting, Sarah and Yianni found out that Graduate students
aren't really allowed to be in the executive board of RSO's but can participate as non-
voting members. In figuring this out, we began talking about how we can better
establish ourselves as an organized undergraduate club. So end result is that we want
to meet sometime the first week of classes to have an "exec meeting" and start talking
about how we want to run the club so it’s successful and organized now and in later
years. Yianni is going to start a separate doc which will start outlining how we will bring
in students and how we can obtain a permanent research space and help from a
professor.

August 27, 2017

August 27, 2017
Morris Library
2:00pm-4:20pm
Attendance:
Maddie

Sarah

Adam

Sam

Kira

Phil

lan

Kelsey

Agenda:

-Main question: Do we have enough to present at the conference?

- Have we met all the medal requirements http://2017.igem.org/Judging/Medals

-Validated part?
-Sam suggests that we may not have a new part but instead we have red
fluorescence
-Our gibson assembly pieces have been frozen for 4 weeks
-Money situation: Money for conference vs.
We are using the money we have intelligently

-October 27th is our end all dead line


http://2017.igem.org/Judging/Medals

-What do we need done: lab space and at least 12 hours in the lab over 3 nights
-Why are our colonies not the correct color?
-We need to leave time for error
-We need to present to doctor Wu (show our sustainability)
-show her what we have done so far
-present a budget
-we have committed under grads
-While we are looking for lab space Dr. Biddle has offered us storage space
-Adam talked to Dr. Biddle on Saturday about what we should cover in the presentation
for Dr Wu
-We discussed team RSO positions and decided on the following for now:
President: Sarah
Vice President: Kira
Treasurer: Carissa
Historian: Maddie
Secretary: Maddie Temp fill in
Outreach Chair: Yianni
Website Manager: Hannah
PR Chair:
Education Coordinator: lan
-We may want to add logistics manager in charge of supplies (especially perishable

supplies)

Presentation for Dr. Wu discussion:
-we need to show our progress

-we have delegated positions for the RSO based on past experience of
participating team members

-include the protocols and kits that we used



-how have we thus far documented out lab time

August 29, 2017

presentation

August 29, 2017
Biology Technology Institute
5:00pm-7:00pm

Attendance:

Maddie

Yanni

Kira

Sarah



lan

Madlen

Jessica

Carissa

Sam (Grad Leader)
Adam (Grad)

Karen Hoober
Dr. Biddle

Dr. Wu
Agenda/Notes

Project Overview

Bacteriocins are toxins that bacteria produce to kill other bacteria

We are engineering E. coli to overexpress bacteriocins

Our bacteriocins have narrow killing ranges for targeted therapeutic value

Bacteriocins are typically small peptides

We chose our bacteriocins based on their narrow killing ranges

Budget

$10,000.00 : Initial Funds

-$4,500.00 :iGEM Registration

-$2,448.92 : Procard Expenses

$3,051.08 : Remaining Funds

$4,000 received from the Biology Department will be used for our project next year



e Chemicals ¢ Kits » Organisms e Enzymes e Etc
e Consumables

Procedures So Far
Gibson Assembly
Transformation
Inoculation

Mini-prep
Other procedures could not be performed due to the fire in McKinley Lab.

Background Knowledge We Have Gained
Sterile technique
o0 Bunsen burner practice
o Bac-down and gloves
o Sterile swabbing
DNA Basics
o Function of a plasmid
0 Restriction enzymes
o Using Ugene
Lab Safety
0 Sharps disposal
0 Waste disposal
o PPE



iGEM Meetup at UVA

We presented in front of 6 other teams

Collaborated with other teams by answering questions and brainstorming ideas
about how our project correlates to others

Learned about Medal Requirements to qualify our team as a participating iGEM
team

Learned more about the opportunities and potential with iGEM

Spoke with professionals about possibly bringing our projects into industry

Key iGEM Dates
August 31, 2017 -- Conference Registration -- Pending
September 1, 2017 -- Abstract Freeze -- Complete
September 8, 2017 -- Roster Freeze -- Complete
October 2, 2017 -- Safety Review -- Complete
Deadline for DNA Submission is October 27th. -- Pending
Judging Form Freezes October 27th. -- Pending
Register constructs with iGEM by November 1st. -- Pending

Wiki Freezes November 1st. -- Pending

Moving Forward

We have started the process to become a recognized RSO and research team at
the University of Delaware.

2017 Conference is in November

Project will continue through the fall and spring in preparation for the 2018

competition



~ Attend the Start a Team and
Giant Jamboree Begin Fundraising

Submit New
DNA Samples
e Brainstorm
Project
October Ideas
Prepare
Poster
Prepare and Determine
Practice Oral Team Goals
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Experiments

This fall we will recruit and train new members for following years.

Establishing A Registered Student Organization
+  President: Sarah Wenyon
o Run meetings and handle day-to-day affairs
o  Delegate assignments and manage the team

+  Vice President: Kira Dzedzy

o  Serve the role of President if the President is absent, help with delegation

and communication

. Historian/Documentarian: Maddie Callahan



o Maintain the official record of literature, protocols, experimental designs,

and results

Secretary: Kelsey Murray

o  Maintain laboratory calendar and meeting schedule, record minutes and
events

Treasurer: Carissa Walkosak

o  Responsible for all group expenditures and revenues

Training Coordinator: lan Pierce

o Organize protocols and training sessions for new students

Outreach & PR: Yianni Zerefos

o  Promote the team and our events

o  Organize outreach events and programs

Major Objectives Going Forward

Management

Forming an RSO

Student leadership roles

Goal setting



+  Scheduling / Calendar

+  Organizing Supplies

. Recruitment

Networking

Reaching out to our community (flyers, stickers, recruiting new members for next
year)

High school and camp presentation human outreach
Scientific
Construct validation
Double Transformation
Functional Testing
Product Purification

The Competition

Bronze Medal Requirements
Wiki:

+  Document project progress and findings on webspace provided by iGEM

. Team member who can code HTML

Attribution:



+  Distinguish between the work completed by undergraduate students, graduate

students, and professors

Characterization/Contribution:

. Document new or validate existing DNA parts -- Chromoproteins

Silver Medal Requirements
Validated Part / Validated Contribution:

Plan to redo mini prep and then run a gel electrophoresis to validate that our cells
accepted our plasmid
Plan to test whether the cells release bacteriocins

Human Practices:

Urban Promise (week of September 27th)
The Tatnall School (October 27th)

We will be teaching younger students so that they have a stronger basic

knowledge of STEM topics.

Collaboration:

Brief conversation with Harvard, but we are currently in the process of contacting

other teams

Possible Additional Costs for the Competition

Conference Registration: $695 per person



Transportation

Hotel Costs

Lab Space Needed

Enough space for 5-7 people is needed.

Our meetings in the lab would be in the evenings or early morning

Maddie’s Added notes:

-DBI outreach program reaches out to local high schools and could help sponsor an

outreach trip for us

- At today’s meeting we established that Dr. Amy Biddle professor in Animal and Food

Sciences is our faculty advisor

- Career innovation Grant

-Dr. Wu mentioned an award that would not only help fund our project but also give us
the recognition we need to be publicized in UDaily (she sent us an email about applying

for this grant)

-NIBO initiative is a new building project that we can apply for space in for lab space for

future years

-We need to coordinate a presentation directly to DBI

-We discussed if it was possible to hold our own iGem meet up at the University of

Delaware’

-UD incubator student project HORN program (this is a far in the future goal)



September 5, 2017

September 5, 2017
Morris Library
5:00pm-7:00pm
Attendance:
Maddie

Kira
Sarah
Adam
lan
Yianni
Kelsey
Emma
Phil
Agenda:

+  Make a list of jobs and delegate positions

list of metal requirements

o  wiki

o  collar with other team

o outreach

= politician

= community

=  presentations



Scheduling meetings
Faculty outreach
Labspace/lab equipment
Recruitment
RSO
Sponsor outreach (thank you notes)
Budget

conference budgets
Continuous training
New member training
CLC on the UD data base (UD developer)
Lab protocols

bioinformatics
Meeting minutes

Review of mins

-MAKE A GOOGLE DRIVE FOR COMMUNICATION






September 7, 2017

September 7, 2017
Morris Library
5:00pm-7:00pm
Attendance:
Maddie

Sarah

Sam

Yianni

lan

Phil

Adam (5:45)

Agenda
What we want to do before we get into our new lab

+ get the indicator strain and measure how much bacteria it takes

o dosage amount (toxicity curve) minimal inhibitory concentration

o  MIC literature—titrate and see what the smallest amount to inhibit growth

of bacteria

= what makes the smallest amount difference

= can we get liquid stage growth? important for culturing

+  Viability of indicator strain?

o  concern with transformed and assembled cells

o arrived from ATTC



+  Ultimate goal: measure bacteria’s effect we need a control

+  Big challenge— getting method to work

. Lactobacilicius coniferous

*  how narrow spectrum bacteriocins vs a broad spectrum antibiotic

+  Saliva and testing the micro biome

*  we need data to answer the over all question

1. ordering bacteriocin and getting minimum

2. successfully establish

+  moving items from Mckinly to DBI

+ goal of commercial bacteriocin is to work with our protein product

+ engineer cells while working

compote cells from NEB DNA for IDT and Gibson assembly to get info into plasmids
we want to test miniprep and gel

* we need to repeat gibson (another transformation)

+  measure DNA: we used biophotometer

o  Q-bit DR. Biddle’s dna measuring machine



o Question for Adam: did we save the bacteriocin tubes from gibson
assembly day?

o  Google doc under gibson assembly

o  during gibson assembly we used 5microliters of the bacteriocins

= the master plates we made may not be viable (no red)

= can we get DNA from them?

what we need to do?
look at constructs
Over all lab schedule once we get a lab space

. Inoculation

o over night

*  mini prep/ midi? (6hours)

. restriction

o if we have plasmid... in the mean time gibson assembly of CVAB
construct that works with all the bacteriocins that we have designed (about

8hours worth of work)

. 2x transformation—2hours

o 48 hours over night

. Inoculation



*  miniprep/restriction

o orcolor PCR

«  functional testing (molecular side vs. functional side will be starting ASAP)

*  prep cultures

. master plates

. pair wise tests

o  spot plating assay zone inhibit OD 600

o make plates (1-3 days before CFS)

o inoculate liquid cultures night before

o  prepare lysate

o  spread indicator

o  spot bacteriocins

if we only have an indicator strain what we are measuring is a titration curve
reach out to Dr. Biddle

BSL1
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September 11, 2017

September 11, 2017

Morris Library

5:00pm-7:00pm

Attendance:

Maddie

Sarah

Adam

Agenda

Together Maddie, Adam, and Sarah discussed the research component of the iGem
project. The idea for the meeting was so that Maddie and Sarah could further familiarize
themselves and better understand the protocols and processes of the science portion of

this year’s iGem team.






