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Biochemistry 426

e Each student laboratory group is assigned a “Project” folder

e Students add entries to Benchling for each experiment

o Benchling Notebook Entries are automatically saved every few seconds
o Faculty and TAs (“Admins”) have access to all projects for grading
m Feedback may be given in the Notes section where you entered your data

e Protocols can be found in a labeled Folder or Project

e Tools used in Blochem 426 experiments

o Amino acid sequence alignment o Virtual digests

o DNA sequence alignment o Vlrtual gel electrophoresis
o Primer design o Cloning



Amino Acid Sequence Alignment



Amino Acid Sequence Alignment

What is it?

e Compare Amino Acid Sequences to identify regions
of similarity between sequences of interest

e Find information about conserved regions that may
have an important role in the protein’s structure or
function



Amino Acid Sequence Alignment

Uploading the protein sequences

Projects / S| +
Example Sequence Alignment

e First, add the Amino Acid

Sequences to Benchling
o + — AA Sequence — New
AA Sequence
e Import a file from your s N seqce
computer, or import from a S

Entity from Schema

database using the protein

.
accession number isica We curenty suppor ASTA, GnPept. Urigct X0 N0
Locati
Mor:
I EXAMPLE SEQUENCE ALIGNMENT
AA Sequence Files
LA Choose files




Amino Acid Sequence Alignment

Creating the Alignment

Projects / . > B o
Example Sequence Alignment °® N ext’ create a New AI |gn ment

o + — AA Sequence — New Alignment

Type v = Filters =

— e Add proteins to be aligned by searching for the
proteins you have added to Benchling

Protacol
DNA Sequence —
AA Sequence New AA Sequence s " Create protein alignment
o Create protein alignment 3 9
Oligo New Alignment Aad proteins 10 your akignment:
Add proteins to your alignment:
CRISPR Import AA Sequences [ MDH
Proteins
Entity from Schema | Wambh; ) HUCytoMDHipro
Example Sequenc
{ WGMDH
Mixture «1»  HuMitoMDH
B R e i AT HuMitoMD}
igMitoMDI
Dashboard o1 PigMitoMDH
. Exampla Saque lignmen
More H o HuCytoMDHipro m




Amino Acid Sequence Alignment

Creating the Alignment - cont'd

e Name your Protein Alignment and add it to the desired project folder
o Click “Create Alignment”
o Alignments are computed using the web program Clustal Omega

e A notification indicating the alignment was successfully created will

appear in the bottom left corner.
o Click “Open” to open the alignment in a new tab

Create protein alignment

Consensus AA Sequence Name Folder il
Example Alignmen 1 EXAMPLE SEQUENCE... _>
NH

AMINO ACIDS 352  START1 END 352 LENGTH 352 MW 386273 Py 4

Alignment computed using Clustal Omega.

Back Create Alignment

<




Amino Acid Sequence Alignment

Viewing your alignment

e Your alignment will look something like this
o Each AA has a distinct color
o Red highlighted regions = mismatches

4 Example Alignment 4 HuCytoMDHipro I HuMitoMDH &' PigMitoMDH i WgMDH
SEQUENCE MAP HUCYTO! WGMDH, HUMITO. BIOCHEMICAL PROPERTIES DESCRIPTION METADATA [ D H Share '
. Consensus

HuCytoMDH1pro,
WQMDI. HuMoMDH. RLTLYDIAHTPGVAAGYL DLSHIETCAAVKGYLGPEQLPDALKG DVVIIPAGYPRKPG TRODLFKTNATIVATLTAA AKH PDAVIY @
PigMtoMDH
2 49 68 30 180 120 148 168
. HuCyloMDHipro  f==-=-=====~ RR SYFPKOVI==========VFDKODKSEPTRVLVI AA L TAYSLLYSTCEVE 00PTILVLLDIES VLD VL ELUD =ALSLLKDVIAIDKEDVAFKDLOVAILN. S PRRE - ERKOLLKANWKIFKS AALOKYAKKEVKVE: =
2 40 60 30 160 120 140 168
« |WgMDH PIPDVNORTARES AHIHPFKE o BES s ALRRAN RAKITABRTRKVATL CAA G To0PLRTLIK NP vE==22 s UL AL YOWWIIRe VIAS==20T sH0 T AWVRC L BBOLERAL T TolTx¥racverPc TRODUFKENARIVRTLIEREAKY PRATVEE  ©
2 49 ] 30 180 120 149 168
v |} { 2SSV ES0 L FEIE==FA s TS AONNAKVAVLGABCCTCOPLSLLLKNSPLVES==m SRLTLYDIAHTPGVAARS==DL SHTETRAAVKGYLGPEQLPDILKG DVWIIPAGYPRKPC TRODLFITNATIVATLTAA Al PEA 12
2 40 68 3 180 120 148 160
+ PgMioMDH 1salarod Halr2=Pif s B sxrrAKVAVL AR CTCOPLSLLLKNSPLV=====SRL TLYDIAHTPGVAAS===DL SHIE TRARVKGYLGPEQLPDILKC - DVVIIPAGYPRKPC TRODLFITNATIVATLTAA ABH PDA 12
22 40 6@ a0 1ee 120 140 168
Length: 392
Number of Proteins: 4
Identical Sites: 50
Pairwise Identity: 40% W NN VNN O NI R -

AMINO ACIDS 392  INSERT 1

SPLIT WORKSPACE




Amino Acid Sequence Alignment

Interpreting your alignment

e Toggle features on and off for individual /
AA Sequences using the drop-down arrow

next to the sequence name

e Toggle features on and off for the whole
alignment using the gear icon at the top
right corner

Cgnsensus
HYCvtoMDH1pro,

ﬁis

Annotations

-

L

‘ Identity
: ) Hydrophobicity
Oet
| ¥ Expanded Mini-Map
l () Antibody Numbering
| [J CDR Annotations
[ Liability Sites

Show Compact View

A N

e Identity is shown at the top of the

Axis
| €2 Annotations
| Mismatches
" Coloring Scheme ~ f
| [ Identity
| B Summary Identity £
| [J Hydrophobicity
| Oel
| P2 Expanded Mini-Map
| [ Antibedy Numbering &
| [) CDR Annotations &
| () Liability Sites y3

Show Compact View

\$

alignment
o 1.00 = the same amino acid is found in

Identity: 1.00

T HTHIT

[ rfl

that same position in each sequence
I
40

|
60

FDSDSAQNNAKVAVLGAAGGIGOPLSLLLKNSPLVCK]

DOPSRLTLYDIAHTPGVAAGY

|

80

For more:

https:/www.benchling.com/2016/12/14/introducing-protein-alignments-on-benchling/
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DNA Sequence Alignment



DNA Sequence Alignment

Uploading the DNA sequences

e First, add your DNA Sequences to Benchling
o + — DNA Sequence — New DNA Sequence

e Import a file from your computer, import from a database, or input the raw
sequence (copy and paste)

A € Al & HUCytoMDH1pro O HuMDM1
L b Convert Files Search External Databases Select Chromosomal Region Input Raw Sequence
Copy PO
Folder CTGACTCTCTGAGGCTCATTTTGCAGTTGTTGH
GACTGAGAGACTCCGAGTAAAACGTCAACAACT Entity Name”® Topology
. T T T
Entry 30 40 5 Example Sequence Linear v
Protocol GGGCCCCGEET TCCTGCCCACCTCTGECCCTC
" - Folder

DNA Sequence New DNA Sequence W Example Sequence Alignment
AA Sequence > Import DNA Sequences ) Create

Reimport DNA
Oligo y

g Sequences

CRISPR Bulk Import DNA from y Close

Genome 1
Entity from Schema ’ Bulk Assemble DNA b




DNA Sequence Alignment

Creating a new alignment

Alignment

e Next, create a new alignment using
the alignments tab on the right panel e ———
of the sequence

Upload sequence and trace files (.ab1 or .fiv), or choose an existing Benchling sequence.

e (Choose a sequence to align with a cnooserLs o
d e S i r e d .t em p I a.t e S e q u en C e Ane:mafively. enter bases directly to add a raw sequence to the alignment.

o Choose from existing Benchling files,
upload a file with the sequence, or ’
0 Sequences
paste in the raw sequence z

Algorithm

SEQUENCE ALIGNMENTS Alignments

MAFFT (faster, less precise, can reverse sequences) W ADJUST PARAMS
CREATE NEW ALIGNMENT

MAFFT v7 (Katoh, Standley 2013)

4

Saved Alignments A e

No sequence alignments. ENT \ CANCEL

13




DNA Sequence Alignment

Viewing the alignment

e Your alignment should look like this:

o The red highlighted bases indicate mismatches from the template
o This may be a different base or an insertion/deletion

SEQUENCE MAP EXAMPLE ALIGNMENT LINEAR MAP METADATA DESCRIPTION ‘El |:

Example Alignment Rename Find Mismatches < > Add Comment SortBy ~ Export ~ L

~ [dempiats —__- I Em m i ] [ ) | N Il N R NSNS | |

i - - . --—GAGTCAGTTCCGCGGTAGAGGTGACCTGACTCTCTGAGGCTCATTTTGCAGTTGTTGAAATTGTCCCCGCAGTTTTCAATCATGGTGAC

20 40 60 8@ 18@

~ |EHNOES * ACTTCCCCGTCACCAGCTCCTGTGCCTGCCAGTCGGTGCCCCTCCCGCTCCAGCCATGCTCTC===========~ CGCCCTCGCCCGGCCTGCCAGCGCTGCTCTCCGCCGCAG==~~
20 40 650 88 18e

. WgMDH PO B N S S A R R e N s o
20 4’0 60 8o 188

2,000 4,000 6,600 8,000 18,000

I [
12,000 14,000 16,000 18,000 29,000 22,000

14



DNA Sequence Alignment

Viewing the alignment - cont'd

~ [ e Toggle features on and ti J
O o o Add Comment Sort By ~ Export ~ (- d
___off forindividual DNA e S— g
1 TTTTGCAGTTGTTGAA2 () Translations
= Sequences using the e Zlowie il »
r— drop-down arrow next to |-—-coccercoceesst D resainsrrames £
| nnotations @ v L 8 - Primers
. P E the Sequence name _________________ 4 Alignment Axis ®
() Translations C : , ——— ([ Sequence Axis
| Amino Acid Indices j ° Toggle fea’[ureS on and £ e = - 4 DNA =
Primers @ / :::: Quality
Alignment Axis Off for the WhOIe —] 4 Votes #
() Sequence Axis alignment using the gear i
DNA icon at the top right SRR
Show Compact View

15



Primer Design

16



Primer Design

e Primers are short single-stranded nucleotide sequences used to provide a
starting point for DNA synthesis

o Used in Polymerase Chain Reaction, DNA Sequencing, Cloning Reactions, etc.

e Primers should flank the region of DNA you would like to amplify

o Forward Primer: anneals to the
5 3 5' 3
template strand < T —— T
moa T 5 3 AL : ;
. 5 s TITTTTT 3|5 3 5
o Reverse Primer: anneals to the AN Reverse rimer
ITJ!LU"L”’. Forward primer
complementary strand . " B o il .
) ) < 3 5’ T
o Each bind on opposite ends of the > UL
sequence being amplified with their

3’ ends pointing toward each other -



& HuCytoMDH1pro

Primer Design

CTGACTCTCTGAGGCTCATTTTGCAGTTGTT!
GACTGAGAGACTCCGAGTAAAACGTCAACAAC

In Benchling, you can add annotations for the e
primers you designed and save their sequences B
1. Add/open your DNA sequence —
2. Highlight the desired primer region in Entity from Schema Bulk Assemble DNA
your sequence
o Note: primer region depends on your I
. . . actggcttaactatgcggc} Copy \gtactgagagtgcy
eXperlmentaI goal, check with TAs if tgaccgalattgatacgccg CopySpecial. icatgactctcacg

‘ Change Case...

T Delete Bases T

so0]
%869 3,870 Invert Selection 3§50 3

you are unsure of the sequence

3. Right click and select Create Primer

o Select Forward or Reverse gagaaaataccgcatcagf o T
ctcttttatggcgtagtcg CresteDNASequence oo cgagtgact
= | Create Translation... B Pr_ggger
. . T T Create AA Sequence... T T
For more: https://www.benchling.com/primers/ 3,940 3,950 3,970 3,980 .



https://www.benchling.com/primers/

Primer Design

In the Design section:

o View primer details:
direction, sequence, and
location

In the Verify section:

o View information: melting
temperature (T _), GC
Content, and length

Strand

@ Forward () Reverse

Bases 5 GGATCCtaactatgeg gm e
3' Location 3878
Overhang 6
Cut Site BamHi v GGATCC '
Use the dropdown above to look up restriction sites.
Verify Check Secondary Structure  at
Tm & 47.9°C
GC Content 47.06%
Length 23 bp
Min AG -9.5 kcal  All Structures
Homodimer

Min AG Monomer

0 kcal All Structures

19



Primer Design

e To create a primer pair, choose Primer Pair Single Primer v
from the drop down menu at the top of the /
Design tab y

) LINFAR MAP DESIGN PRIMER X

. . - Single Primer
e If you have Benchlingin = seurworkseace mode,

you can select the region of the sequence you Jump to Primer |

| v
Nacinn

want the second primer to span, and click set

from selection in the top right T~

e Lastly, name your primers and save them to the

desired folder

20



Primer Design

PRIMERS PAIRS

AAC No primers attached to sequence
o q ©]
Another way to add primers to your Benchling i [———
ATTACH EXISTING 2
1. Open your DNA sequence —
2. Click on the Primers tool on the toolbar located  [pssien
on the right side and select Create Primers L
o Then, click “Manual” o |
3. The same “Design and Verify” window from the
previous slide will pop up with no fields filled in i
4. Paste your primer sequences into the “Bases” |
Verify Check Secondary Structure  at 1
field, then save
Tm & -
o Benchling will automatically generate the information in Ses :
the “Verify” section =

21



1) Restriction Enzyme Digest
followed by
2) Gel Electrophoresis



1) Restriction Enzyme Digest

Open DNA Sequence (Linear or Plasmid)

g B oo =

Click Digest Scissors (top right)

Search for and select Restriction Enzymes

Run Digest
Analyze Digest

Click Virtual Digest tab for gel results (next siide)

Enzymes

CspCl

Start

735

4266

LINEAR
Save
Cuts Temp. u 21
2 Eras 10 100
End Length Left Cutter Left Overhang Right Cutter
9 5 CpCl ¥ [
4365 3596 Cspcl ] Csac
4400 35 CspCl ¥ CspCl
734 4362 CepCl ¥ CspCl

31 acs
© 100
Right Overhang

Enzyme CspCl

¥ (N) CAANNNNNGTGG(NY
3 (GTTNNNNNCACC(ND 1

NEB v
Use HF @
Link: NEB
Inactivation: 65°C
Incubation: 37°C
Activity:
u 21 | 31 4/Cs

NEW DIGEST SAVED DIGESTS 1

Deduplicated Commercial L

Cut Sites Visible on Maps

Double Cutters i

Find Enzyme Clear Selected

10 100 10 100 2
Isos.: None
Jump to Cut Site:

735

440

3

Name Cuts Selected Color @
ClaJ 2 CspCI 2
CspCL 2
CviAII 31
CviKI-1 146
CviQI 12
Show enzymes that cut
anywhere in the sequence v

(7] Highlight enzymes with compatible sticky ends

W

RUN DIGEST

For more: hel

.benchling.com/en/articles/4577136-qgel-electrophoresis-and-restriction-enzymes

i

c]

&

23


http://help.benchling.com/en/articles/4577136-gel-electrophoresis-and-restriction-enzymes

2) Gel Electrophoresis

SEQUENCE MAP

Ladder Lifo 1kb Plus v

Highilghted Fragment

Ladder

LINEARMAP  PLASMID  DIGEST METADATA  DESCRIPTION

Change Ladder Here

36k

Life 1kb Plus
PBR322_EGFR - Psil
cfSGFP2-N - Psil

RC207515 - CepCl 1

1. Virtual Digest
2. View Simulated Gel

3. Select an individual band to:

A. Copy the DNA
sequence

B. Analyze the sequence
properties

ey
10.0 kb
9.0 kb
80kb
70 kb

6.0 kb
5.0 kb

4.0 kb
3.0kb

20kb
16 kb

1.0 kb
850 bp

650 bp

500 bp
400 bp

300 bp

200 bp

100 bp

Ladder 1 2 3

3

Click the sequence type you wouid like to copy.

DNA Sequence

CTCACGGGGATTTCCAAGTCTCCACCCCA
TTGACGTCAATGGGAGTTTGTTTTGGCAC
CAMATCAACGGGACTTTCCAAAATGTCG
TAATAACCCCGCCCCGTTGACGCAAATGG
GCGGTAGGCGTGTACGGTGGGAGGTCT!

AN

LTGISKSPPH*RQWEFVLAPKSTGLSK!
#*%PRPVDANGR*ACTVGGLYKQSSFSEPS
EFCNTTHYRAAGNSSTGSGTEEICRRDRH
GVSNVDTEETNSYPF*HNPNFQTPWGAMY
S*NSALACHSGCSKEPCDRGLHRQAFDRN %

RNA Sequence

CUCACGGGGAUUUCCAAGUCUCCACCCCA
UUGACGUCAAUGGGAGUUUGUUUUGGCAC
CAAAAUCAACGGGACUUUCCAAAAUGUCG
UAAUAACCCCGCCCCGUUGACGCAAAUGG
GCGGUAGGCGUGUACGGUGGGAGGUCUAU .

A

DNA Reverse Complement

GGCAACTTCCAGGGCCAGGAGAGGCACTG
GGGAGGGGTCACAGGGATGCCACCCGGGA
TCTGTTCAGGAAACAGCTATGACCGCGGC
CGGCCGTTTAAACCTTATCGTCGTCATCC
JGTAATCCAGGATATCATTTGCTGCCAG il

rse Translation

FQGQERHWGGVTGMPPGICSGNSYDRG
RPFKPYRRHPCNPGYHLLPDPLLR*VSAR
AAAYA=PFP*TPDYRPHDCLWPGRSLDTA
RSMGELAGLLATQGONSHRAFSGAGGTWT
SERASQEISR*SHQLFHP*ASDGTSKMLS b

RNA Reverse Complement

GGCAACUUCCAGGGCCAGGAGAGGCACUG
GGGAGGGGUCACAGGGAUGCCACCCGGGA
UCUGUUCAGGAAACAGCUAUGACCGCGGC
CGGCCGUUUAAACCUUAUCGUCGUCAUCC
UUGUAAUCCAGGAUAUCAUUUGCUGCCAG

BASES 8028

START 770 END 4365 LENGTH 3596 GC42.80%  MELTING TEMP 77.3°C

For more: hel

.benchling.com/en/articles/4577136-gel-electrophoresis-and-restriction-enzyme

S
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http://help.benchling.com/en/articles/4577136-gel-electrophoresis-and-restriction-enzymes

Cloning



e Cloning is the process of creating recombinant
plasmids by adding DNA fragments to vector backbones
for a wide range of applications.

e Tools such as Serial Cloner and NEBuilder can be used
to virtually assemble plasmids, but this can also be
done in Benchling with simple copying and pasting!

26



Cloning

Benchling Cloning Basic Steps:

e Select the desired region of DNA you want to insert into a plasmid by
highlighting and copy the sequence (Ctrl/Cmd+C or Right Click+Copy)

o If you are selecting a specific region between two enzyme cut sites, select both
cut sites while holding Shift

e Paste (Ctrl/Cmd+V) the DNA sequence into the desired location

o If between two cut sites on the target DNA, select the cut sites while holding Shift
and paste -- your copied bases will replace the existing sequence

For more: https://help.benchling.com/en/articles/671055-clone-by-copy-and-paste

27



https://help.benchling.com/en/articles/671055-clone-by-copy-and-paste

Cloning: Example

e If you wanted to insert a DNA sequence at a specific location in a plasmid,
you would first click on that location

O Copy of pRFHUE_MCS_mox

LNEAR MAP

““| e Inthis case, the

- aC + f POF &+ Q X » + - - POF 8- Q M

ATTTGT TG ATATT T TCCTOCTC T COCACCAGCTOC T TTT T T TTCTCTTTCTTT TCCCATCT TCAGTATATTCATCT TCCCATCCANGAACCTTTAT . . .
TARACANCGG TATARAAGEAC & TCTTGGAMTA 13k AccB1, Kpat, Fapt 2

T T T T T T T T T T SexAl
5,478 1400 5,43 8,59 2.5 1.5 £.5% 3,56 8.5 8,540

TTCCCCTAAG TAAGTAC TTTCCTACATCCATACTCCATCCTTCCCATCCCTTATTCCTT TGAACCTTTCAGT TCGAGC TTTCCCACTTCATORCAGETT
AAGGEGATTCATTCATGAACGATGTAGGT ATGAGETAGGAAGGET AGGGAAT AAGGAAML T TGGAAGTCAAGCTOGAAAGLGTGAAGTAGOGTCGAAC

. cut site for the

T T T T T T T T 1
558 3,568 3,508 b6 8.6 3,52 5,63 8,640 355 1,650 8,670 = . .

i : restriction enzyme
TARCAGETACCCOCTTGAGCRGAT 66T G GO GOTTCAGGT GEMOLGET TCAGTGTCCAMGGECGARAGC TETTCACCGGETOETRONCA
ATTGTCRATGEEEUGAMCTCERETAC CCACC JOCGCCANGTCCALCTOCGCCANGTCACAGET TOCCECTOCTCOACANGTGELCOCACTALTEGT Papil EcotY .

LS TOXGEP = Bt 1 e

| NheT +1

T T T T 1 T T
8680 ase 3,700 70 8,7 ERES 8,748 8,75 ERCIS 1)
Xan1
B ) Copy of pRFHUE_MCS_moxGFP

CCTORTCRAGCTOGAC GOLTACTTARCTGC CACANGTTC TCOGT R GGOO0GAGOL GAGGCOATGCCACCAMOIGLAAGCTRACCCTOMGTTCATCA G
MGGACCAGE TCACCTGLCECTGOATTTEO0GETGTT CAXGAGGCACGCCCOGCTCCOGCTOCCECTACGETEETTGOCGTTCGACTGEGACT TCAAGTAGT P
e : = e The DNA fragment

T T T T T T T T

8,738 .75 ERTY R0 B.E2 .83 ERTY 550 5,86 8,41 Bsex1
Bsinl
. .
GEALCACOGACAMCTGLCCOTGO0CTRE00CACCCTOGTOALCACOCTEACCTACGELGTGCAGACTTCTCCCOCTACCCCOACCACATGAAGLGICATS 203l
GTEGTGOHOCETTOON GEELACGGALT M TECTGAGAC TEOATGLCGECACGTCTCOMGABLEOGATGGEECTRATETACTTCECEETGE Psp¥ el n g C O n e I n O e
S oGP =3
T T T T T T T T T T AFLIT
LR »E90 5,9 2919 2520 5,93 .99 1.5% 5,50 8,970 PshAl, Zral, +1 Beivl . .
Hotl
i o asmida will replace
ACTTCT TCAABABOGLCAT BOCCGAAGGC T ACET CEAGGAGL ECACCATC TCCT TEAAGGACGACEECACE T ACAAGACCCECGE G TCBAGE Ascl,Fsel, Spel
TGAAGANGTTCTCOOGG TACBGECTTCCGATGCAGETCCTC L TCCTGETGLCGTGRATET TCTGRECOOGGETCCACTTCAAGCTCE Rsriz Ecoll
péRrevian Afel

b= “monlF = BstZ171

. .
T T T T T T T AFIIIL
590 .50 00 9,818 EXE) 5,090 ©,008 9,09 3,000 5,878 MluT

AT AT T AT RAM L ATC GG TRAAGAC AT A TTE ARG RRACAT A ATOC THARACAT AT TRGARTAT AL TTCAACTCLTACAACS
BASES 9449 INSERT 8458 ASSEMBLY WIZARD = SPUIT WORKSPACE 28




Cloning: Example

e Next, you would delete the restriction cut site, copy the bases of the desired

insertion sequence, and paste it at the site:

' v ' | v v v
sane 348 ERTY 510 B L] 1,540 5,550 b5t

TTCCCCTAAGTAAGTACTTTGLTACATCCATACTCCATCCT TOCCATOOCTTAT TCCTTTGAACCTT TCAGTTOGAGCTTTOOCACTTCATOGCAGCTTGAC
MGEEEATTCATTCATGARAL TTEEAAGTCANGLTCBAMGEGTEANGTAGCETCEANC TG

TARCAGLTAC C[(-(YYGWUGAYG!TGCAG"“”‘
ATTETCGATGOGECGAM TCGTETAC TCTASC LG5 GNGGLLETTEATS

GAGGTCGNGOCTCGLACTGGLEEOGGTANC MMM AGAGOCAGCAGGTTT G T
CICEARC] GCLGECGTTGIITY A

T T T T T T T
’me [ B,oee 831 ERE 5 5 585 R

CTCEEIGETTEL] TICTEC] \TGCLCC

T TEAGTGTCCA GEABCTGT
ACCTCOGICAAGTCCACC TCCOCCAAG TCACAGG T TCCOGC TECTOGACA

AACTETGTCAACCTTETC! i
TGACACAGT 1

"
Btl
Nhel

BstEll
Apal
PspOMT

AFLT
PshAL 2ral AstIT

TCALC CATCCTOGTCALCTOGACGECGACGTAAAC GO ACAAGT TCTC L ETOOGGAGCEATGEC CABGOOGAT ECCACCAALCECAAGE
TOCATTTOCCOGTOT TCARGAGOCACGLCOCELTOO0GCTCCORCTACOGTGATTOCCOTTOR

BASES 9773 START 498 END 9029 LENGTHI2E GC55M%  MELTING TEMP U2.3°C

) Copy ot pREHUE plasmc_pRFHUE_M PRFHUE_MCS_max PRFHLE_MCS_mox FOZG_12957 PREHLE_MCS_mox. PRFHUE_MCS_mox. MaKGEP-R_pAFHUE PRFHUE_MCS_ina
Ehce mep CMEARMAP  PLASWIO  METADATA  DESCHETION o)(c
- + ARl coor POF ®- Q4 =« + - - POF &- 8

M11 fud, Acc8SE,Kpnl, Fspl
SexAl

®
E
+
EcoRv
cspct °
Copy of pRFHUE_MCS_moxGFP
9773 bp
Bstx]
BsINT

Beivt
Notl
R T-0NA_repeat
Ascl,Fsel, Spel
CoNT

Ei
pBRCevEsn, AfeT

Rsril Bst2171

AFLITI

Miul

ASSEMBLY WIZARD = SPUT WORKSPACE

29



Cloning: Example

e You can annotate your cloned sequence by using the Annotation Tool on the side
panel OR by right-clicking the sequence and selecting “Create Annotation”

s y LNEAR AP METADATA  DRSCHIPTIO
D + EERRI BT | = « e - p—— i EGCTGCTCCCGCTCCCGGCAACTACGAGGTCGAGCCTCGCACTGGE
GACGAGGGCG copy GAGCGTGACCGC
Fator vsibla by type Now annotaion
» ;
ston codon S i Copy Special...
™ Name Locaton  Length
. Change Case...
{ 3 M3 fwd 3349 7 = = 8,750 8, 9 8,7%@
8.250 a.én x.;n l.éll 3.2»30 |l.;u xA'm l.‘m t.m’ G A 4351583 ne = Delete Bases
(¢} 4
; Invert Selecti !
sall KanR 1882-2676 795 = TTTGCTGCAC‘ nve election
GCTGLCACEGE OCAMCAAMMCCAGCCCGCETGE s il e
TACCGGCOGOGA GAGGGOGAGGGCCGT TRATGCTCCAGC TCROAGCGTRACCOOCGCOGTTRTTTTTGGTC! G + = .
B e MTDA et  SRAME 28 Create Annotstion
T T T T T T T T T pBRrevBam 40904708 20 = +
§ 740 8,050 8,760 8,70 .80 3, 1% 5.me 4, 8e o, T
8,840 8,1 Create New Part 8,880
TCTOCTCAGAGCCAGCAGGT TTGCTBCACCGGTCTCAGCTGTCTCGTOCAGST TCTOGGLOGT TECTOGACCAGCTCTTTCTGCTROGAG °
AGACGAGTCTCGGTCRTCCANACCALGTGRC CARAGTCRACAGAS CAGGT CCARGAGCCGLCAMCBAGCTGRTCRAGABACBACGLTE Copy of piiF Create DNA Seguence
B ————— 5. Nowamsaten ;agtaacccaggt Create Translation... actaactgttg
+1 1
5E0  sge  same s s g sae a0 soe |+l o aon 1 Ftcattgegtee create AA Sequence.. tgattgacaacy
1
ACTGATGLCOC GLTCTCGTCAACGTCGETCT Annctation type - =
CCG0G Run Primer3
T detrn * Poston 8698 9025 O " | — —
2 3,930 g, Oligo Analysis... 8,970
6320 3,93 654 4,950 5,56 8.7 5,500 5,09 9,000 e Solor =) NCBI BLAST
. i
- Fapot — Formsa v FTCTCTAATGGT| AnolyzeAs Translation  reAGTGTCCAA
CCTCAACTGTGTCAACCTTCTC GGTTC, GGTTCAGTGTCCAAGGGOGAGGAGCTGTTCACCOEEETGE |
elie MAGAGATTACC, AAGTCACAGGTT
PShAL,Zral,ABtI1 [ seve ornctston | Lo D Optimize Codons ‘
9.0 9,020 ] 9,030 9,040 9,050 9,060 9,070 9,088 9,05 Alss gansiate Edit feature libraries : i | ; ;
BASESS7/3 | START 8508 ENDS025 LENGTH 2328 GCS91S%  MELTING TEMP B23°C ASSEMBLY WIZARD ~  SPLIT WORKSPACE |9.ozo 9,030 9,049 9,050 9,060 |

30



Questions or Comments?

Fill out our Google Form to provide feedback:
forms.qle/92Q9vp6iYzSB8Z79i6

Benchling FAQ:
docs.google.com/document/d/1DkSHNZ6FX
8LAfORimYm_omzotnJHziTa587kfqtSiTO/edit

?usp=sharing

Benchling Feedback

Please provide feedback so we can improve these guides,

eeeeeeeee

What University do you attend? *

O uMass Amherst

QO other:
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