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o b

t

iE

s

Orange Team:
Catherine & Joshua

Diamond & Sheikh

Kate & Nathan

Blue Team:

Harley & Sean

Alisha, Emily & Tyler



M1D1:
Complete in silico cloning of protein expression plasmid

Laboratory Orientation quiz

Prelab discussion

Build protein expression ,
olasmid - virtually o

4. Confirm protein expression - B
plasmid - actually

02/08/24



Mark your calendars!

* Data summary (15%)

e completed in teams and submitted via Canvas
o draft due 3/16, final revision due 3/25

e Research talk (5%)
 completed individually and submitted via Gmail
e due 3/2

e Laboratory quizzes
* scheduled for M1D4 and M1D8

* Notebook (5% and part of 5% Participation score)
* one entry submitted via Canvas 24 hr after M1D8

* Blogpost (part of 5% Participation score)
e due 3/18 via Slack




Overview of Mod 1 experiments:
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D1: clone pET-28a_MAX-6xHis D2: purify MAX-6xHis D3: check purify and concentration of MAX-6xHis
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D8: analyze data D5 - D7: complete functional assays D4: review SMM results




It all starts with DNA...

replication
transcription translation
DNA RNA .protein
reverse
transcription

Joshua Smith BMS110: Central Dogma of Molecular Biology Ch. 20(l), Ch. 1(S), & Ch. 12 (S) Study Guide



How do we engineer DNA?

1. Prepare insert

2. Digest insert and vector

3. Ligate insert into vector

pET-28a
gBlock Synthesis
Ncol _ BamHI & Restriction
MAX-bxHis Enzyme Digest

L 8

& Restriction
Enzyme Digest Ncol BamHI
Ncol BamHlI
—

Ligation

Ncol

¢

pET-28a_MAX-6xHis



1. Prepare insert by designing gBlock




2. Digest insert and vector using restriction
enzymes

How do restriction enzymes recognize DNA sequences?
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Cleavagel EcoRl

Sticky ends
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Restriction enzymes cleave DNA at specific
sequences

. 1 Recognition Site
Function as homodimers DNA / ‘Resmcﬁon
[HERRRRRRRRRRRRRERRRRRRERNRE o Enzyme

* Fach dimer cleaves backbone at / \.Homo.nmer

site of palindromic recognition

Non-specific binding Specific binding
Sequence — [T
Linear Diffusion l

Why are most restriction sites
palindromes?

Coupling

<« e e Cee ey

Cleavage .

www.idtdna.com



What are we digesting?

What should we consider when performing a double digest?

Ncol BamHI
gBlock Synthesis pET-28a
Ncol BamHI
| MAX-6xHis |

Restrictipn 4 Restriction

 Enzyme Digest Enzyme Digest
Ncol BamH| s
—

Ncol BamHI



3. Ligate insert into vector using ligase
enzyme

How are compatible DNA ends paired prior to ligation?

DNA backbone Sticky End DNA insert

YOO FIDOOC
iLigation

Recombinant DNA
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www.addgene.org



DNA ligase catalyzes formation of covalent
phosphodiester bonc

DNA ends from 3’ OH acceptor and T /\
Y/ . . - I
5" phosphate donor joined - i, A
* Requires ATP for adenylation of lysine /L I--\ﬂ/p/l// P/I» Yo /M/p/
residue in active site of DNA ligase 7 pon &) 7 o &)
c cT — C CT
 AMP then transferred to 5’ phosphate of
—G G-A -G G-A

DNA base
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bitesizebio.com



What are we ligating?

Ncol BamHI
Ncol BamHI

_l

Ligation

Ncol

‘ BamHl ’

pET-28a_MAX-6xHis



How are ligation reactions prepared?

Kilobases Mass (ng)

Vector Ladder Insert 80: 4
(5ul)  (10ul) (5uL) =50 i
o il e |deally, want 3:1 molar ratio
| — L A 30 125 . .
— of insert:backbone

- 2.0 48

T e Calculate molar amounts

. from concentrations and

sizes of DNA molecules

- 05 42



Ligation calculations

1. Determine volume of backbone
. Use backbone concentration = [provided in exercise] ng/ulL

. Want 50 — 100 ng

2. Calculate moles of backbone
* \ector = [determined during exercise] bp, MW bp = 660 g/mol

3. Calculate moles of insert
. Insert = [determined during exercise] bp, 3:1 ratio of insert:backbone

4. Calculate volume of insert
. Use insert concentration = [provided in exercise] ng/ulL



How do we confirm cloning products?

1. Transform plasmid into
competent cells

2. lIsolate plasmid from
cultured cells

3. Digest plasmid using
restriction enzymes

(80) BlpI 6xHis

(5539) DralII
(5411) Psil

PaeR7I - PspXI - Xhol (158)
Eagl - NotI (166)
HindIII (173)
Sall (179)
Eco53kI (188)
~____———SaclI (190)
— ——— EcoRI (192)
———— BamHI (198)

6xHis

(4838) AsiSI - Pvul

(4712) Smal

BfuAI - BspMI - PaqCI (421)
(4710) TspMI - Xmal

SbfI (550)
" Ncol (708)
RBS
Xbal (747)
(4529) BspDI - Clal
(4495) Nrul\}

T7 promoter
BgIII (813)
SgrAl (854)
SphI (1010)
BstAPI (1218)
:?:\j Mlul (1535)
e - Bell* (1549)
(4184) Acul —

BStEII (1716)
PspOMI (1742)

Apal (1746)
(3809) BssSI - BssSal

EcoRV (1985)

Hpal (2041)
(3636) Pcil

(3520) BspQI - Sapl

|
(3440) Tatl
(3381) PfIFI - Tth111I

PshAI (2380)

\
| FspAI (2617)
PpuMI (2642)



1. Transformation used to promote uptake of
foreign DNA in bacteria

Why do we transform the ligation product?

1. Incubation
Recombinant
2. Heat ShOCk. Plasmld\/ E. coli
* DNA taken in by competent cells Host Cell
4. Selection
Transformed
Cell

blog.opentrons.co



2. Purification used to isolate plasmid DNA

DY,

Why do we purify (mini-prep) the Q °o\
ligation product? -

1. Resuspend cells ! m m

2. Lyse Cr Y win YNz )
3. Neutralize A &
 Separates chromosomal DNA from Q@ @ g@

plasmid DNA % l
4. Wash @
5. Resuspend or elute DNA \__/ @ @



3. Digestion, another one

Ncol (450bp)
Xbal (500bp)
Ncol (550bp)

* Initially a digest is required to
prepare components for cloning

reaction Pstl (1250bp)

e Confirmation digest is used to
confirm cloning success

* |deally, will cut once in insert and
once in vector

Pstl (4250bp)

EcoRI (2000bp)

Should we digest with Xbal and
EcoRI? Pstl? Ncol?

oNLL-PCR (6000bp)



For today...

* VVirtual cloning exercise to build pET-28a_MAX-6xHis expression plasmid
e Confirmation digest of pET-28a_MAX-6xHis

For M1D?2...

* Answer prompts regarding M1 background information

 Complete in class exercises from M1D1



