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Protocol – Manual assembly
1. Material List

	Material
	Vendor
	Vendor #

	T4 DNA Ligase HC 
	Promega
	M179A

	BsaI Restriction Enzyme
	NEB
	R0535

	10X DNA T4 Ligase Buffer
	Promega
	C126B

	E. coli Competent Cells
	Bioline
	BIO-85027



1. Cloning – 5 parts

Sample A – 1 nM

1) Dilute the samples to 10 nM (10 fmol/µL).
a. Use the “Modular Cloning Level 1” Excel spreadsheet for calculations.
2) Use the protocol below for each assembly:
	Part
	Initial Concentration
	Volume
	Final Concentration

	Promoter (J23100_AB)
	10 nM
	2 µL
	1 nM

	RBS (B0034m_BC)
	10 nM
	2 µL
	1 nM

	CDS (E0040m_CD)
	10 nM
	2 µL
	1 nM

	Terminator (B0015_DE)
	10 nM
	2 µL
	1 nM

	Destination Vector (DVK_AE)
	10 nM
	2 µL
	1 nM

	10x Ligase Buffer (Promega - C126B)
	10x
	2 µL
	1x

	T4 DNA HC Ligase (Promega - M179A)
	
	0.5 µL
	

	BsaI restriction enzyme (NEB - R0535)
	
	1 µL
	

	H2O
	N/A
	6.5  µL
	N/A

	Total
	
	20  µL
	



3) Mix the reactions by pipetting up and down 10 times with the 20 µL pipette. 

Sample B – 2 nM

1) Dilute the samples to 20nM (20 fmol/µL).
a. Use the “Modular Cloning Level 1” Excel spreadsheet for calculations.
2) Use the protocol below for EACH assembly:

	Part
	Initial Concentration
	Volume
	Final Concentration

	Promoter (J23100_AB)
	20 nM
	2 µL
	2 nM

	RBS (B0034m_BC)
	20 nM
	2 µL
	2 nM

	CDS (E0040m_CD)
	20 nM
	2 µL
	2 nM

	Terminator (B0015_DE)
	20 nM
	2 µL
	2 nM

	Destination Vector (DVK_AE)
	20 nM
	2 µL
	2 nM

	10x Ligase Buffer (Promega - C126B)
	10x
	2 µL
	1x

	T4 DNA HC Ligase (Promega - M179A)
	
	0.5 µL
	

	BsaI restriction enzyme (NEB - R0535)
	
	1 µL
	

	H2O
	N/A
	6.5 µL
	N/A

	Total
	
	20 µL
	



3) Mix the reactions by pipetting up and down 10 times with the 20 µL pipette. 

Sample C – 4 nM

1) Dilute the samples to 40 nM (40 fmol/µL).
a. Use the “Modular Cloning Level 1” Excel spreadsheet for calculations.
2) Use the protocol below for each assembly:

	Part
	Initial Concentration
	Volume
	Final Concentration

	Promoter (J23100_AB)
	40 nM
	2 µL
	4 nM

	RBS (B0034m_BC)
	40 nM
	2 µL
	4 nM

	CDS (E0040m_CD)
	40 nM
	2 µL
	4 nM

	Terminator (B0015_DE)
	40 nM
	2 µL
	4 nM

	Destination Vector (DVK_AE)
	40 nM
	2 µL
	4 nM

	10x Ligase Buffer (Promega - C126B)
	10x
	2 µL
	1x

	T4 DNA HC Ligase (Promega - M179A)
	
	0.5 µL
	

	BsaI restriction enzyme (NEB - R0535)
	
	1 µL
	

	H2O
	N/A
	6.5 µL
	N/A

	Total
	
	20 µL
	



3) Mix the reactions by pipetting up and down 10 times with the 20 µL pipette. 
1. Cloning – 8 parts

Sample A – 1 nM

1) Dilute the samples to 10 nM (10 fmol/µL).
a. Use the “Modular Cloning Level 1” Excel spreadsheet for calculations.
2) Use the protocol below for each assembly:
	Part
	Initial Concentration
	Volume
	Final Concentration

	Promoter (J23100_AB)
	10 nM
	2 µL
	1 nM

	RBS (B0034m_BC)
	10 nM
	2 µL
	1 nM

	N- terminal Fusion (3xFLAG_CC1)
	10 nM
	2 µL
	1 nM

	CDS (E0040m_C1N)
	10 nM
	2 µL
	1 nM

	Peptide Linker (12 aa GS Linker_NO)
	10 nM
	2 µL
	1 nM

	C-terminal Fusion (6xHIS_OD)
	10 nM
	2 µL
	1 nM

	Terminator (B0015_DE)
	10 nM
	2 µL
	1 nM

	Vector (DVK_AE)
	10 nM
	2 µL
	1 nM

	10x Ligase Buffer (Promega - C126B)
	10x
	2 µL
	1x

	T4 DNA HC Ligase (Promega - M179A)
	
	0.5 µL
	

	BsaI restriction enzyme (NEB - R0535)
	
	1 µL
	

	H2O
	N/A
	0.5 µL
	N/A

	Total
	
	20 µL
	



3) Mix the reactions by pipetting up and down 10 times with the 20 µL pipette. 

Sample B – 2 nM

1) Dilute the samples to 20 nM (20 fmol/µL).
a. Use the “Modular Cloning Level 1” Excel spreadsheet for calculations.
2) Use the protocol below for each assembly:

	Part
	Initial Concentration
	Volume
	Final Concentration

	Promoter (J23100_AB)
	20 nM
	2 µL
	2 nM

	RBS (B0034m_BC)
	20 nM
	2 µL
	2 nM

	N- terminal Fusion (3xFLAG_CC1)
	20 nM
	2 µL
	2 nM

	CDS (E0040m_C1N)
	20 nM
	2 µL
	2 nM

	Peptide Linker (12 aa GS Linker_NO)
	20 nM
	2 µL
	2 nM

	C-terminal Fusion (6xHIS_OD)
	20 nM
	2 µL
	2 nM

	Terminator (B0015_DE)
	20 nM
	2 µL
	2 nM

	Vector (DVK_AE)
	20 nM
	2 µL
	2 nM

	10x Ligase Buffer (Promega - C126B)
	10x
	2 µL
	1x

	T4 DNA HC Ligase (Promega - M179A)
	
	0.5 µL
	

	BsaI restriction enzyme (NEB - R0535)
	
	1 µL
	

	H2O
	N/A
	0.5 µL
	N/A

	Total
	
	20 µL
	



3) Mix the reactions by pipetting up and down 10 times with the 20 µL pipette. 

Sample C – 4 nM

1) Dilute the samples to 40nM (40fmol/µL).
a. Use the “Modular Cloning Level 1” Excel spreadsheet for calculations.
2) Use the protocol below for each assembly:

	Part
	Initial Concentration
	Volume
	Final Concentration

	Promoter (J23100_AB)
	40 nM
	2 µL
	4 nM

	RBS (B0034m_BC)
	40 nM
	2 µL
	4 nM

	N- terminal Fusion (3xFLAG_CC1)
	40 nM
	2 µL
	4 nM

	CDS (E0040m_C1N)
	40 nM
	2 µL
	4 nM

	Peptide Linker (12 aa GS Linker_NO)
	40 nM
	2 µL
	4 nM

	C-terminal Fusion (6xHIS_OD)
	40 nM
	2 µL
	4 nM

	Terminator (B0015_DE)
	40 nM
	2 µL
	4 nM

	Vector (DVK_AE)
	40 nM
	2 µL
	4 nM

	10x Ligase Buffer (Promega - C126B)
	10x
	2 µL
	1x

	T4 DNA HC Ligase (Promega - M179A)
	
	0.5 µL
	

	BsaI restriction enzyme (NEB - R0535)
	
	1 µL
	

	H2O
	N/A
	4.5 µL
	N/A

	Total
	
	20 µL
	



3) Mix the reactions by pipetting up and down 10 times with the 20 µL pipette. 
1. Cloning – 2 parts

Sample A – 1 nM

1) Dilute the samples to 10 nM (10 fmol/µL).
a. Use the “Modular Cloning Level 0” Excel spreadsheet for calculations.
2) Use the protocol below for each assembly:
	Part
	Initial Concentration
	Volume
	Final Concentration

	CDS (E0040m_CD)
	10 nM
	2 µL
	1 nM

	Vector (DVK_CD)
	10 nM
	2 µL
	1 nM

	10x Ligase Buffer (Promega - C126B)
	10x
	2 µL
	1x

	T4 DNA HC Ligase (Promega - M179A)
	
	0.5 µL
	

	BsaI restriction enzyme (NEB - R0535)
	
	1 µL
	

	H2O
	N/A
	12.5 µL
	N/A

	Total
	
	20 µL
	



3) Mix the reactions by pipetting up and down 10 times with the 20 µL pipette. 

Sample B – 2 nM

1) Dilute the samples to 20 nM (20 fmol/µL).
a. Use the “Modular Cloning Level 0” Excel spreadsheet for calculations.
2) Use the protocol below for each assembly:

	Part
	Initial Concentration
	Volume
	Final Concentration

	CDS (E0040m_CD)
	20 nM
	2 µL
	2 nM

	Vector (DVK_CD)
	20 nM
	2 µL
	2 nM

	10x Ligase Buffer (Promega - C126B)
	10x
	2 µL
	1x

	T4 DNA HC Ligase (Promega - M179A)
	
	0.5 µL
	

	BsaI restriction enzyme (NEB - R0535)
	
	1 µL
	

	H2O
	N/A
	12.5 µL
	N/A

	Total
	
	20 µL
	



3) Mix the reactions by pipetting up and down 10 times with the 20 µL pipette. 

Sample C – 4 nM

1) Dilute the samples to 40 nM (40 fmol/µL).
a. Use the “Modular Cloning Level 0” Excel spreadsheet for calculations.
2) Use the protocol below for each assembly:

	Part
	Initial Concentration
	Volume
	Final Concentration

	CDS (E0040m_CD)
	40 nM
	2 µL
	4 nM

	Vector (DVK_CD)
	40 nM
	2 µL
	4 nM

	10x Ligase Buffer (Promega - C126B)
	10x
	2 µL
	1x

	T4 DNA HC Ligase (Promega - M179A)
	
	0.5 µL
	

	[bookmark: _GoBack]BsaI restriction enzyme (NEB - R0535)
	
	1 µL
	

	H2O
	N/A
	12.5 µL
	N/A

	Total
	
	20 µL
	



3) Mix the reactions by pipetting up and down 10 times with the 20 µL pipette. 
1. Parts Information

	Part
	Designation
	Size (part + vector)

	Promoter
	J23100_AB
	2143 bp

	RBS
	B0034_BC
	2111 bp

	CDS (No tags)
	E0040m_CD
	2828 bp

	CDS (N-term fusion + C-term peptide linker)
	E0040m_C1N
	2824 bp

	Terminator
	B0015_DE
	2237 bp

	Level 1 Vector
	DVK_AE
	2731 bp

	Level 1 Vector
	DVK_CD
	2731 bp

	N-terminal Fusion
	3xFLAG_CC1
	2176 bp

	C-terminal Fusion
	6xHIS_OD
	2126 bp

	Peptide Linker
	12 aa GS Linker_NO
	2146 bp

	2 parts level 0 assembly
	2 parts_Lv1
	2955 bp

	5 parts level 1 assembly
	5 parts_Lv1
	3152 bp

	8 parts level 1 assembly
	8 parts_Lv1
	3285 bp



1. Thermocycler Program

37⁰C……………….2 hrs
50⁰C……………….5 min
80⁰C……………….10 min
4⁰C…………………Hold

Lid: 90⁰C.
Keep the samples at -20⁰C until transformation.

1. Transformation
Thaw competent cells on ice (Bioline – BIO-85027).
Distribute 20 µL of competent cells in 1.5 mL microcentrifuge tubes.
Add 2 µL of MoClo reaction to the cells.
For positive control use 1 µL of a pUC19 vector, 10 pg/µL concentrated.
Let sit on ice for 30 minutes.
Heat shock using a water bath at 42⁰C, for 30 seconds. 
Let sit on ice for 2 minutes.
Add 180 mL of SOC media to each tube.
Recover the cells at a 37⁰C shaker, for 1 hour, 300 rpm.
Before plating dilute each sample:

	Dilution
	Amount of Transformation
	Amount of SOC
	Final Volume to be Plated

	1
	100 µL (50%)
	0 µL
	100 µL

	2
	10 µL (5%)
	90 µL
	100 µL



Plate them using the right antibiotic and the right antibiotic concentration:
· Level 1: Kanamycin – 
· 30 mg/mL (Stock Concentration).
· 30 µg/mL (Working Concentration).

Let them grow, upside down, in a 37⁰C incubator for 16 hours.
Use the Excel table “Publication_Results” to insert the results.


