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1. 16S rRNA gene library 		
a. 27F-1492R bacteria;  21F-958R for Archaea
b. Vector PCR 4.0 for sequencing has both T7 and T3 promotors that flank the insert.  Also has M13f/r primer sites. 
2. Identify clades of interest and controls for each group
a. Clade in culture (ideal)
b. rRNA containing plasmid to which RNA transcripts can be made
3. Design capture probes, ideally within 100 bp of a signal probe (see guidelines)
4. Material for testing capture probes.  
a. rRNA containing plasmid (see Generating RNA transcript Protocols)
i. Which RNA polymerase promoters are on vector
ii. M13 forward and reverse primers include the RNA promoters?
b. Culture
i. Grow cultures, enumerate, and filter on duropore filters for testing (1e6-1e8 cells per filter)
c. Environmental Samples
i. Collect on 25mm filters.  Store in liquid N2 or -80°C until use.
Filter types: (Have been used in ESP) 
Duropore:  GV 0.22um GVWP02500
     HV 0.45um HVLP02500
Nitrocellulose-based:    GSWP 0.22um GSWP02500 
     HA 0.45 HAWP02500




Probe Development:
Note:  Only Guidelines---  sometimes probe that do not fit any of the criteria will still work well.….  

1. Signal probes are Universal (currently have Eub338 and Univ519ab)
2. Ideally want captures to be w/in 100 bases of signal probe.  The further you move away you run a great risk of a break in the RNA where the signal and capture are no longer on the same strand. 
3. Design captures that are >65°C or up to 70-75°C if you can get it.  It allows longer stretches to trim down to optimal Tms.  Many of the BAC array probes are 65-71°C.  
4. Avoid homodimers and stable stem loop structures
5. GT are not mismatches in GuSCN do not rely on those for specificity
6. Ideally mismatches are in the middle of the probe.  
7. We use an Oligo Etc Program (OligoTech) for our final probe Tm determination.  Other calculators are a good start (IDT good one).  

Generating RNA transcripts:

1. Determine Orientation of Insert in Plasmid to determine the promoter to use to generate the TARGET RNA.  
1. Via sequence:  orientation of M13f/r  or T7/T3 promoter to forward or reverse primer used to generate cloned inserts.  
a. For Topo 4.0 vector for sequencing 
i. M13R, T3---Insert---T7, M13F
ii. T3 Kit:  M13F/T7 & Reverse OR M13R/T3 & Forward 
iii. T7 Kit:  M13F/T7 & Forward OR M13R/T3 & Reverse
2. Via PCR:  Use M13f and Reverse Primer used to generate the insert.  Length amplified determines the orientation.  
2. Kits:
a. Ampliscribe T7 High Yield Transcription Kit (Epicentre)- T7 only, T3 kit discontinued.  This kit produces 10X the amount of Transcript than the Maxiscript kit.  Do NOT order Durascribe Kit.  
b. MaxiScript Kit (Life Technologies)- includes both T7 and T3 enzymes
3. Make Freezer stocks of Clones 
a. Grow overnight in LB + 7% Glycerol with appropriate Antibiotic
b. Freeze and store in -80°C
4. Preparation of Template for Transcription (regardless of Kit selected)
a. Plasmid Miniprep (Qiagen, QiaPrep Spin Miniprep Kit) per manufacturer’s protocol (Any miniprep system should work fine)
b. Amplify Insert with M13F/R (40ul PCR Reaction, Anneal Temp=55°C, 30 cycles.  I use Platinum Taq but any PCR enzyme system should be fine)
c. Load 5ul on 1% Agarose Gel
d. Add 100 ul TE buffer to remainder of PCR reaction
e. Add equal volume of Phenol:Chloroform:1AA ph 8.0 (130ul) , spin 5 minutes, transfer aqueous phase to a new epi tube.  
f. Add equal volume of Chloroform:1AA, , spin 5 minutes, transfer aqueous phase to a new epi tube.
g. Add 13ul of 3M NaOAc pH 5.2 and 1 volume of Absolute Ethanol.  Hold at -20°C for at least 20 minutes.  Spin for 30 min.  to pellet DNA.  Decant off liquid
h. Wash with 500ul 70% Ethanol
i. Air dry and resuspend in 15ul water.  Quantify with nanodrop (use only 2 ul)

Protocol Ampliscribe T7 High Yield Kit (follows manufacturer’s instructions)
1.  Add in order: (Bring all components to Room Temperature except T7 enzyme)
        20ul Reaction Volume
	X ul Template (range:  300 to 1ug max)
	Xul Water
	2 ul 10X buffer
	1.5ul 100mM ATP
	1.5ul 100mM CTP
	1.5ul 100mM GTP
1.5ul 100mM UTP
	2ul  100mM DTT
	0.5ul RiboGuard RNAse Inhibitor
	2ul Ampliscribe T7 enzyme
2.  Incubate 2hrs at 37°C
3.  Add 1ul RNase Free DNAse, incubate 15min at 37°C
4.  Add 100ul water
5.  Add equal volume of Phenol:Chloroform:1AA ph 8.0 (130ul) , spin 5 minutes, transfer aqueous phase to a new epi tube.  
6.  Add equal volume of Chloroform:1AA, , spin 5 minutes, transfer aqueous phase to a new epi tube.
7.  Add equal volume of 5M Ammonium Acetate, incubate on ice 15 minutes.  Centrifuge 15min., Wash with 70% Ethanol
8.  Air Dry.  Resuspend in 50ul Water and determine concentration of RNA with nanodrop. (protocol give ~2ug/ul RNA)
9.  Dilute a working stock of ~ 20ng/ul store at -20°C.  Store the remainder at -80°C

Protocol MaxiScript Kit (Life Technlogies):  Follows Manufacturer’s instructions
1.  20ul Reaction Volume
	X ul Template
	X ul Water
	2ul 10X buffer
	1ul ATP
	1ul CTP
	1ul GTP
	1ul UTP
	2ul Enzyme (T3 or T7)
2.  Incubate at 37°C for 1 hr
3.  Add 1ul TurboDNase 37°C 15min
4.  Add 1ul 0.5M EDTA
5.  Add 30ul Water
6.  Add 5ul 5M Ammonium Acetate
7.  Add 3 volumes Absolute Ethanol.  Incubate 30 min at -20°C. Spin 15 minutes.  Wash 70% ethanol.
8.  Air dry and resuspend in 50ul water.  Determine concentration of RNA with nanodrop.  (Protocol gave ~100s ng/ul).  
9.  Dilute a working stock of ~ 20ng/ul store at -20°C.  Store the remainder at -80°C
SHA reagents for Plate Use: (Order in Bulk or  Development 96 Well Plates)
	Bulk order
		Buffer E 
1 Step Ultra TMB Solution (Thermo Scientific #34038)
1:400 Conjugate
		 *2M Signal Buffer
		*Signal Diluent 
		*3M GuSCN pH 8.9
		*Lysis Diluent pH 8.9
		*Probe Assay Wash
*Strepavidin (Thermo Scientific #21125)
		Prongs
		Evergreen Untreated Sterile 96 well plates (222-8050-KIK)
			
	Development plate without Signal or Capture Probes
You will need * products in bulk to run these plates

	Additional supplies:
		10% H2S04
		300ul 12-channel multi-pipet
		300ul barrier pipet tips
		Reagent Boats

Upon Arrival of Probes. 
1. Resuspend probes in water (Sigma, W4502) to 1ug/ul
a. Use the ug/OD constant and OD of yield to determine re-suspension volume
b. Probes remain at 4°C until dried down (within 1-2 days).
2. Dry in 25 to 50ug aliquots of probe.  Store at -80°C until use.



Capture Probes for SHA in plate format
1. For SHA plate analysis:  resuspend to 100-200ng/ul in TE buffer, quantify on nanodrop.  Store resuspended probes at 4°C.  
2. Dilute streptavidin (Sigma) in water to an OD of 3.44 (good only for the day)
a. If Strepavidin not yet suspeneded follow manufacturer’s instructions:  add 0.5ml Water and let sit at least 2hrs before first use.  Concentrated stock solution is only good for 1 month.  Store at 4°C 

For 20ml of 400ng/ml Capture probe solution (scale appropriately for greater volumes)

10 ml Probe Assay wash + 25ul of Strepavidin (OD 3.44)
10 ml Probe Assay wash + 400ng/ml Probe for 20ml (as determined from Nanodrop readings, i.e add 40ul 200ng/ul probe for 20ml of 400ng/ml)

Combine two solutions, vortex gently and let sit 10 minutes before use.  
Store Capture probe solutions at 4°C.




Signal Probe Solution for Bacterial and Archaeal SHA
	Resuspend dried down signal probes in TE buffer to ~100ng/ul.  Store resuspended probes at 4°C.  
1. Signal probe solution for Plate Format
a. Each Signal probe added to a final concentration of 100ng/ml in 0.5M Signal Buffer
2. Signal probe solution for use on ESP
a. Each Signal probe added to a final concentration of 100ng/ml in 0.7M Signal Buffer (Also include Alex-Alt at 3.25 ng/ml)

Signal solution is stored at Room Temperature. 


SHA Plate Run Protocol:  
Each column is a SHA reaction.
Each well of reach row contains 250ul of reagent as specified below
	
	A  Substrate
	B  Buffer E
	C  Buffer E
	D  1:400 Conjugate
	E  Buffer E
	F  Signal Probe
	G  Capture Probe	
	H  Lysed Sample

Notes:  
I. In set up, no less than 3 replicates are performed for a Signal-Capture-Lysed Sample combination.  
II. Typically run a single transcript or sample against a whole plate(s) with a number of different capture probes.  
III. Pooling environmental sample filters will minimize sample to sample variation.  For one plate you will need 2 filters.  
IV. Cross Reactivity testing using transcripts is done at 50ng/ml lysate.



Protocol for Bacteria and Archaea ONLY!!!!:  
(Lysis procedure for HAB and LARV is different)

1. Turn on SHA  machine and  heater,  and 85°C water bath
2. Let plate come to room temperature
3. Add appropriate Signal and Capture probes to wells F and G respectively (see above).  
4. Lyse Material for analysis.  
a. Transcripts:  
i. Add transcript to final testing concentration to appropriate volume of 3M GuSCN (1/2 the final volume, see #5)
ii. Incubate at 85°C for 5 min.  Vortex at start, 2.5min and end
b. Environmental Samples on Filters 
i. Need two filters per plate. 
ii. If sample was frozen, wait 1 min before adding lysis buffer
iii. Add 1ml of 3M GuSCN per filter
iv. Incubate for 10 min at 85°C.  Vortex at start, 5min and end
v. Pull lysastes from same filter and push lysate through 0.2um 13mm (SLGVX13NL) or 25mm (SLGV033RS) syringe filter (Millex GV)
5. Dilute to 1.5M GuSCN with Lysis diluent
6. Apply to 250 ul to each well of Row H on Plate
7. Place prong on plate machine.  Support the arm at the free end.
8. Add plate
9. Push start.  
10. Upon completion, push start again and remove plate.
11. Read in Plate Reader at OD650
12. Add 50ul of 10%H2SO4 mix well, wait till all bubbles pop
13. Reread on Plate Reader at OD450 
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