Head to Head Experiment – Q Metrics
Goal: Perform 42 assemblies (manual and automated) and directly compare all results.
Material
· BsaI: R0535 (NEB)
· T4 HC DNA Ligase: M179A (Promega)
· T4 DNA ligase Buffer: C1263 (Promega)
· Competent Cells: NEB C2987P 1 x 96 well plate (20 µl/well)
· Destination Plate: MicroAmp Optical 384-Well Reaction Plate with Barcode – Life Tech #4309849

1) Part 1: Assembly Design
a) Populate and run Puppeteer to get human and robot instructions for the 42 combinations
i) Start Time:
ii) End Time:

2) Part 2: Samples Preparation
a) Dilute the samples to 20 fmol/μl (2 nM)
i) Start Time:
ii) End Time:

3) Part 3: Manual Assembly - (total of 20 μl per reaction)
a) Start Time:
b) Prepare the mastermix (42 assemblies + 2 controls = 440 μl mastermix – make 500 μl):
i) 1 μl of BsaI x 50………………………………………………………….………50 μl of BsaI
ii) 0.5 μl of T4 DNA HC Ligase x 50………………………………………….25 μl of T4 DNA HC Ligase
iii) 2 μl of T4 DNA Ligase Buffer x 50……………………………………….100 μl of T4 DNA Ligase Buffer
iv) 6.5 μl of H2O x 50……………………………………………………………….325 μl of H2O
c) Pipette all the parts and vector (2 μl each) following Puppeteer instructions
d) Pipette the controls:
i) Ctrl 1 – 20 μl of pUC19 (10 pg/μl)
ii) Ctrl 2 – 2 μl of Positive Control 1 (J162mE40_AE – 20 fmol/μl); 2 μl of T4 DNA Ligase Buffer (see “Material”); 16 μl of H2O.
iii) Ctrl 3 – 2 μl of DVK_AE (20 fmol/μl); 8 μl of H2O; 10 μl of mastermix
iv) Ctrl 4 – 2 μl of DVK_AE (20 fmol/μl); 2 μl of T4 DNA Ligase Buffer (see “Material”); 16 μl of H2O.
v) Ctrl 5 – 2 μl of J23106_AB; 2 μl of B0032m_BC; 2 μl of E0040m_CD; 2 μl of B0015_DE; 2 μl of H2O; 10 μl of mastermix (all parts 20 fmol/μl)
vi) Ctrl 6 – 2 μl of T4 DNA Ligase Buffer (see “Material”); 18 μl H2O.
e) Pipette 10 times up and down it to mix with 250 μl pipette. Do not vortex and avoid introducing bubbles.
f) Distribute 10 μl of mastermix to each assembly well and controls 3 and 5 ONLY
g) End Time:
h) Place target plate into a thermocycler following the program:
i) 37⁰C…………..120 min
ii) 50⁰C…………..5 min
iii) 80⁰C…………..10 min
iv) 4⁰C……………..Hold 
i) Observation: set the lid to heat up to 90⁰C.

4) Part 4: TECAN / Spotter Assembly – Robot Set Up
a) Set up TECAN / Spotter software using Puppeteer instructions
i) Start Time:
ii) End Time:
b) Prepare robot by flushing the system and running test protocol to ensure liquid handling will be successful
i) Start Time:
ii) End Time:

5) Part 5: TECAN / Spotter Assembly – Reaction Set Up
a) Start Time:
b) Populate a 96 well plate with parts and vectors (“source” plate), accordingly with Puppeteer instructions.
c) Prepare the mastermix and populate the “reagents” plate. Place the plate in a 4⁰C cold block.
d) Pipette the controls on the “destination” plate:
i) Ctrl 1 – 20 μl of pUC19 (10 pg/μl)
ii) Ctrl 2 – 20 μl of Positive Control 1 (J162mE40_AE) – 20 fmol/μl
iii) Ctrl 3 – 2 μl of DVK_AE (20 fmol/μl); 8 μl of H2O; 10 μl of mastermix
iv) Ctrl 4 – 2 μl of DVK_AE (20 fmol/μl); 18 μl of H2O
v) Ctrl 5 – 2 μl of J23106_AB; 2 μl of B0032m_BC; 2 μl of E0040m_CD; 2 μl of B0015_DE; 2 μl of H2O; 10 μl of mastermix (each part 20 fmol/μl)
vi) Ctrl 6 – 20 μl of H2O
e) Place the “destination” plate on deck.
f) End Time:

6) Part 6: TECAN / Spotter Assembly – Reaction
a) Run TECAN / Spotter program 
i) Robot start time:
ii) Robot end time:
b) Cover target plate with sticker (seal tightly)
c) Place target plate (see 3.h) in the thermocycler. 
d) Remove from thermocycler and place it into -20oC freezer.

7) Part 7: Transformation – Accordingly with NEB instructions
a) Start Time: 
b) Remove the cells from -80°C freezer and put them directly on ice for 5 minutes to thaw the competent cells.
c) Carefully remove the cap from the strips. 
d) Add 2 μl of each reaction to the cell mixture using a multichannel pipette. Carefully swirl the tips to mix cells and DNA.
e) Seal the plate with a tape.
f) End Time:
g) Incubate the plate on ice for 20 minutes.
h) Start Time:
i) Heat shock the cells at exactly 42°C for exactly 10 seconds by transferring the plate to a pre-warmed thermocycler.
j) Place on ice for 2 minutes.
k) Pipette 180 μl of room temperature SOC into each well.
l) End Time:
m) Place at 37°C for 60 minutes (use a pre-warmed thermocycler for this). Shaking is not necessary.
n) Start Time:
o) Warm selection plates to 37°C. Selection plates: LB + agar + 30 µg/μl of kanamycin + X-Gal + IPTG.
p) Pipette the transformation reactions up and down to homogenize them.
q) Plate 20 μl (10%) of each reaction + 30 μl of LB.
r) End Time:
s) [bookmark: _GoBack]Incubate the plates, upside down, in a 37⁰C incubator, for 16 hours.
t) Once completed, sequence 10 random assemblies (plates), 3 colonies each.



