[bookmark: _Toc125457345]Tn-Seq: Linear PCR (2 hours) 
1. Assemble the linear PCR reactions on ice 
	Sample #
	Template
	Concentration (ng/uL)
	Volume to add for 2 ug
	0.1x EB to normalize concentration

	1
	day 0 - Input
	1883.2
	1.06
	18.94

	2
	LVS gDNA
	100
	20.00
	0.00

	3
	(-) DNA
	-
	0.00
	20.00



	Total Reaction Vol
	100
	
	
	
	

	Total # of reactions
	3
	
	
	
	

	Factor
	3.5
	
	
	
	

	
	
	
	
	
	

	Component
	[Stock]
	[Final]
	1 rxn vol
	Master mix
	Added

	ddiH20
	 
	 
	52
	182
	X

	Platinum SuperFi Buffer
	5x
	1 x 
	20
	70
	X

	dNTPs
	10 mM
	0.2 mM
	2
	7
	X

	BioSamA
	1 uM
	0.05 uM
	5
	17.5
	X

	DNA
	 
	2 ug 
	20
	add individually
	X

	Platinum SuperFi Polymerase
	2 U/uL
	0.02 U/uL
	1
	3.5
	x

	
	
	Total Vol
	100
	
	


2. Prepare master mix without DNA, add 80 ul per 1 DNA sample in PCR strip tube, mix.
3. Portion 50 uL into second labeled PCR tube for each reaction, splitting reactions into 2 x 50 uL
4. Run on thermocycler using LIN_PCR program: 94°C for 2 min, followed by 50 cycles of 94°C for 15s and 68°C for 1 minute. 4°C hold ( ~1 hour and 40 minutes total)

While waiting, prep buffers:
“Bind and wash (B&W) buffer (2×) B&W buffer is prepared using 2 M NaCl, 10 mM Tris, and 1 mM EDTA; pH is adjusted to 7.5 with concentrated HCl.”
	2X B&W buffer

	Reagent
	[Stock] (M)
	[Final] (M)
	Volume (mL)

	Water
	 
	 
	17.64

	NaCl
	5
	2
	12

	Tris-HCl pH 7.5
	1
	0.01
	0.3

	EDTA
	0.5
	0.001
	0.06

	Total Volume
	30



“B&W buffer (1×) Dilute 2× B&W buffer to 1:1 with dH2O.”
“LoTE buffer Combine 3 mM Tris and 0.2 mM EDTA; adjust pH to 7.5 with concentrated HCl”
	LoTE buffer

	Reagent
	[Stock] (M)
	[Final] (M)
	Volume (mL)

	Water
	 
	 
	29.898

	Tris-HCl pH 7.5
	1
	0.003
	0.09

	EDTA
	0.5
	0.0002
	0.012

	Total Volume
	30



5. Pool the tubes containing the same DNA sample, run them over a QIAquick PCR cleanup column according to the instructions, and elute them in 50 uL of buffer EB.
[bookmark: _Toc125457346]Tn-Seq: Bind linear PCR products to beads (1 hour) 

6. Resuspend beads (Dynabeads™ M-280 Streptavidin) by shaking.
7. Add beads to microfuge tube, 32 uL per sample: 3 samples = 96 uL beads.
8. Place tube on magnetic particle concentrator (MPC) for 1 – 2 min.
9. Remove supernatant with pipette
10. Remove tube from MPC and add 1 mL 1x B&W buffer. Gently resuspend by pipetting.
11. Repeat steps 8 – 10 for a total of three washes. 
12. Remove final wash and add 52 uL 2x B&W buffer per sample (3 x 52 = 156 uL). Aliquot into PCR strip tube, 50 uL per tube, 1 tube per sample. 
13. Add entire volume of purified PCR to appropriate tube with beads
14. Mix at room temperature for 30’. Taped to vortex and kept at lowest setting (pretty vigorous!)
15. Place tubes on MPC for 2’
16. Remove all of supernatant with pipette
17. Remove tubes from MPC and add 100 uL 1x B&W buffer, mix by pipetting
18. Repeat steps 15 – 17 twice but use 100 uL of LoTE buffer.
19. Keep samples bound to beads in 100 uL LoTE buffer overnight, stored at 4°C. 
[bookmark: _Toc125457347]Tn-Seq: Second strand synthesis

1. Denature samples by heating in thermocycler: 95°C for 2 minutes, then 4°C.
2. Meanwhile, prepare second strand synthesis master mix:
				uL	x3.5
dH2O				16	56
10x hexanucleotide mix	2	7
10 mM dNTPs			1	3.5
Klenow (exo-)			1	3.5

3. Collect beads on MPC, discard supernatant, remove tubes from MPC
4. Resuspend beads in 20 uL second strand mix
5. Incubate in a thermocycler at 37°C for 30 minutes. Mix by gently tapping every 10 minutes
6. Add 100 uL LoTE buffer to sample, collect beads on MPC, carefully discard supernatant
7. Repeat step 6.
8. Resuspend beads in 100 uL LoTE buffer. 
9. Keep beads at 4°C until next step.
[bookmark: _Toc125457348]Tn-Seq: MmeI digestion

1. Prepare 50 uM double stranded M12 oligos by combining in a PCR tube:
M12_top (100 uM in EB)		15 uL
M12_bottom (100 uM in EB)	15 uL
1 M NaCl			1.5 uL

2. Anneal by running program ANNEALOL: 95°C for 5’, cool to 4°C with ramp speed of 0.1°C/second. 
3. Store M12 dsDNA in 5 ul aliquots at -20°C. If using aliquots, thaw on ice. 
4. Prepare MmeI buffer mix on ice:
	
	
	x 5

	dH2O
	15.8 uL
	84 uL

	10 rCutsmart
	2 uL
	10 uL

	M12 dsDNA
	0.2 uL
	1 uL


*Note that MmeI now comes with rCutsmart buffer instead of Buffer 4 +SAM, so modify protocol accordingly. Also increased volume significantly (x5 instead of x3.5) for ease of pipetting.

5. Collect beads from second strand synthesis on MPC, discard supernatant, remove tubes from MPC
6. Resuspend each sample in 19 uL MmeI buffer mix
7. Add 1 uL MmeI to each sample (lot 10151401 exp 5/24, shipped from NEB on 1/5/23).
8. Incubate in thermocycler at 37°C for 1 hour, gently mixing samples every 10 mins.
9. Add 100 ul LoTE buffer to samples, collect beads on MPC, discard supernatant, remove tubes from MPC.
10. Repeat step 9.
11. Resuspend beads in 100 uL LoTE and store at 4°C.
[bookmark: _Toc125457349]Tn-Seq: Linker Ligation

1. Prepare stocks of barcoded, double-stranded sequencing adapters by combining in a PCR tube:
LIB_AdaptT_(X) (100 uM in EB)	15 uL
LIB_AdaptB_(X) (100 uM in EB)	15 uL
1 M NaCl			1.5 uL

Resuspend oligos and prepare primers for indexes A, B, C, and D. 
2. Anneal by running program ANNEALOL: 95°C for 5’, cool to 4°C with ramp speed of 0.1°C/second.
3. Store adapters in 5 ul aliquots at -20°C. If using aliquots, thaw on ice.
4. Dilute adapters for use from 50 uM to 1 uM in 1x T4 DNA ligase buffer. For this experiment, only use adapter A. Don’t want to pipette less than 1 uL, so combine on ice:
44 uL of water
5 uL of 10x T4 DNA ligase buffer
1 uL of 50 uM adapter

5. Prepare ligation buffer master mix on ice:

Per sample:					x4
14.3 ul water					57.2 uL
1.7 uL of 10x T4 DNA ligase buffer		6.8 uL

6. Collect the beads from MmeI digestion on MPC, discard the supernatant, remove the tubes from the MPC
7. Resuspend the beads in 16 uL of ligation mix
8. [bookmark: _Hlk127359594]Add 3 uL of 1 uM dsDNA sequencing adapter (from step 4) to sample (typically, a different adapter for each sample to be sequenced! Here there is only one sample and two controls, so only use one adapter). Record here which barcode is used for which sample- all barcode A. 
9. Add 1 ul T4 DNA ligase (NEB M0202T, 2,000,000 U/mL) to each sample.
10. Incubate at 16°C in thermocycler for 1 hour. Gently mix every 10 minutes. 
11. Add 100 ul LoTE buffer to samples, collect beads on MPC, discard supernatant, remove tubes from MPC.
12. Repeat step 11.
13. Resuspend beads in 100 uL LoTE and store at 4°C.
[bookmark: _Toc127218723]Tn-Seq: PCR and final purification

1. Assemble PCR mix on ice
	Total Reaction Vol
	50
	
	
	

	Total # of reactions
	3
	
	
	

	Factor
	3.5
	
	
	

	
	
	
	
	

	Component
	[Stock]
	[Final]
	1 rxn vol
	Master mix

	ddiH20
	 
	 
	23.5
	82.25

	Platinum SuperFi Buffer
	5x
	2 x
	20
	70

	dNTPs
	10 mM
	0.2 mM
	2
	7

	LIB-PCR5
	5 uM
	0.2 uM
	2
	7

	LIB-PCR3
	5 uM
	0.2 uM
	2
	7

	Platinum SuperFi Polymerase
	2 U/uL
	0.02 U/uL
	0.5
	1.75

	
	
	Total Vol
	50
	



2. Collect the beads from Linker ligation on MPC, discard the supernatant, remove the tubes from the MPC
3. Resuspend the beads in 50 uL of the PCR mix.
4. Place tubes in thermocycler and run program:
1. 94°C, 2:00 
2. 94°C, 0:15
3. 60°C, 1:00f
4. 68°C, 2:00
5. Goto step 2, 17 times 
6. 68°C, 4:00

5. While PCR is running, prepare 2% agarose gel (2.4 g agarose and 120 mL fresh TAE). Pour a large gel  using the wide side of the widest combs available (12-well comb currently).
6. When PCR is done, collect the beads on the MPC and transfer PCR product to a new tube.
7. Add 10 uL of 6x orange-G dye to each 50 uL volume (final volume 60 uL).
8. Load gel:
a. Ladder (plus some 5x blue dye from Qiagen kits [contains Bromophenol blue])
b. Empty
c. Sample 1
d. Empty
e. Sample 2
f. Empty
g. Sample 3
h. Empty
9. Run gel at 200 V for 30 minutes
10. Using the blue light screen, visualize bands and take image.
11. Using a clean blade for each band, excise bands at ~130 bp. Minimize the amount of agarose per band (Band today was 290 mg). Image gel post-excision. 
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[bookmark: _Toc127218724]Figure 3. Gel of final Tn-Seq PCR, pre and post-band excision
Sample 1 is the Tn library input sample. Sample 2 is just LVS gDNA without a Tn, and sample 3 is no template. Looks great- we can see a clear band around 129 bp in sample 1, but basically primer dimers in the other lanes. 

12. Purify bands using QIAquick gel purification column. Elute in 40 uL of 0.1x EB. 
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