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7(14 (67

1:1 Mixture of 16A:Reference

ANALYSIS OF COMPETITION
AN e — T

Population Size Fract. of Population
0oD600 Counts Initial Final Total Gen. 16A Ref, log Ratio
Start 0.89 28556 ---- 473080000 0 68.16 31.85 0.7608205
12 h 0.85 47308 946160 473080000 8.96578428 75.31 24,7 1.11480968
24 h 0.87 40112 946160 401120000 17.6935183 80.98 19.02 1.44871115
36 h 0.97 51200 802240 512000000 27.0114125 84,91 15.1 1.72689713
1:2 Mixture of 16A:Reference
Population Size Fract. of Population
0D&00 Counts Initial Final Total Gen. 16A Ref. log Ratio
Start 0.95 36320 ---- 399320000 0 5272 47.3 0.10848459
12 h 0.79 39932 798640 399320000 8.96578428 59.74 40.27 0.39439504
24 h 0.76 29798 798640 297980000 17.5092387 66.47 33.54 0.68401196
36h 0.83 38908 595960 389080000 26.8598743 72.74 27.27 0.98110424
All 16A
Population Size Fract. of Population
oD6e00 Counts Initial Final Total Gen. 16A Ref. log Ratio
Start 1.04 40940 --== 741240000 0 100 0 m—
12 h 1.02 74124 1482480 741240000 8.96578428 100 0 S
24 h 11 61218 1482480 612180000 17.6555837 100 0
36h 1.25 81740 1224360 817400000 27.0384544 100 0
All Reference
Population Size Fract. of Population
0D600 Counts Initial Final Total Gen. 16A Ref. log Ratio
Start 0.89 25644 ---- 259420000 0 2.15 97.86 -3.818B07004
12 h 0.7 25942 518840 259420000 8.96578428 2.78 97.24 -3.55473122
24 h 0.59 19002 518840 190020000 17.4824301 2.46 97.54 -3.6801012
36 h 0.56 16642 380040 166420000 26.256892 4.1 95.92 -3.15252754
|- |
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1 11
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Harvesting for RNA

Filtering the cells is the quickest way to collect them for later RNA processing. 1 don't
recommend spinning cells because of the chance you'll get a stress response or a temperature
shock.

The following protocol is intended for ~108_1010 cells. If the filtering seems slow, harvest less
culture or divide the cells over multiple filters. If you're harvesting less than ~108 cells, you
should use 25 mm filters in 2 ml tubes with a smaller filter support (09-753G, Fisher).

Plug the filter support (K953805-0000, Fisher) in a sidearm flask hooked to vacuum. Center a
0.45 micron nylon filter (RO45P04700, GE Osmonics) on the filter support. Place the funnel on
top and carefully clamp it all together. Start the vacuum. Listen for any whistling noises that
may indicate a leak in the seal. If you do get whistling, make sure that the filter is centered and
free of wrinkles. Some fraction of the filters have cracks or holes that will interfere with the
harvest. Replace the filter with a new one if this seems to be the case.

Remove the top from a labeled 15 ml Falcon tube. Put the tube in a bucket of liguid nitrogen.

Once everything is ready, remove the culture from the shaker. Turn on the vacuum. Pour
desired amount of culture into the funnel of the filter apparatus. Watch to make sure it is
filtering properly and that no cells are making it into the flask. You can refilter if you have this
problem, but try to avoid it.

Once the culture has completely filtered through, remove the clamp and then the funnel. Pull the
vacuum hose off the sidearm. This order is important to keep cells from sticking to the funnel.
Use forceps or a spatula to lift the edge of the filter, avoiding the cells in the center. Carefully
roll up the filter. Dump out the liquid nitrogen in the 15 ml tube, pop the rolled up filter inside,
loosely cap it, and dunk it back into the liquid nitrogen. Store the tubes at _80.
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RNA prep

Hybrid of the DeRisi protocol (www.microarrays.org) and a standard acid-phenol prep
circulating around the Brown/Botstein labs circa 2001

Use the small prep if you've used 25 mm filters and the large prep for 47 mm filters.

Use RNase free reagents and glass-/plastic-ware throughout! Remember to use glass pipets with

chloroform.

Lysis buffer

(100 ml)

2ml 0.5 M EDTA
Sml 10% SDS

1 ml I MTris pH 7.5
92 ml RNase-free water

Small RNA prep

Remove a manageable set of samples from the _80. They should be in 2 ml eppendorf tubes.
Before they thaw, add 750 pl lysis buffer. Vortex, trying to get all the cells off the membrane.
Add 750 pl acid phenol. Vortex.

Incubate | hour 65C, vortexing every 20 minutes.

Fish out the filter and discard.

lee 10 min.

While they are incubating, spin the 2 ml heavy phase lock gel tubes (made by Eppendorf, sold
lots of places) for 30 see full speed in a room temperature microcentrifuge. Set aside.

Spin lysate 5 min.

With a pipet, transfer the top aqueous layer to the PLG tube.

Add 750 pul chloroform. Invert to mix. Do not vortex!

Spin 5 min,

Pour aqueous layer into a new 15 ml Falcon tube.

Add 75 pl (or 1/10 volume if you lost some) 3 M sodium acetate. Mix.

Add 1.5 ml (or 2 volumes) ethanol, Mix.

Incubate _20C >30 min (preferably overnight).

Spin 3000 rpm 10 min.

Wash pellet 2X with 70% ethanol, with 2 min 3000 rpm spins between washes.

Air dry inverted on the bench 30 min.

Dissolve pelletin 25 pl water. You can speed up the dissolution by heating the sample or by
pipetting the pellet up and down, but I prefer a gentler room-temperature-with-frequent-flicking
approach.

Measure the concentration with the spectrophotometer or nanodrop.

Check the quality of the RNA on the Bioanalyzer or a gel.
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Label RNA RNA labeling

The amplification/labeling is done per Agilent instructions with half volume reactions and a quarter amount of
: 3 (”cOf(tﬂC(

recommended dye.
) (6 w1z ‘) _ Make a 100 ng/ul stock of total RNA,

=
=

S
5

Aliquot 3.25 l (325 ng) total RNA into a PCR tube.
Add 2.5 ul T7 Promoter Primer.

¥ 65C 10 min
£ N ice S min
.
E Warm 5X first strand buffer at 100C, with occasional vortexing, until it completely dissolves (~1 min).
= Prepare cDNA master mix, in this order at RT:
Z IX
E 2 ul 5X first strand buffer
z 1 pl 0.1 MDTT
- 0.5 pl 10 mM dNTP mix
s 0.5 pl MMLV RT
i 0.25 ul RNaseQUT
-
Z Add 4.25 ul to each reaction. T
= 40C 2 hours
= 65C 15 min . (
’ ice 5 min P }'LN. AL
" mﬂn
5 Add 0.8 ul Cy3 CTP to each reference reaction. ! ‘H'\‘ widcvo
= Add 0.6 ul Cy5 CTP to each experimental reaction. {JLA‘,—
=

Warm 50% PEG at 40C until it's resuspended and easy 1o pipet.
Prepare transcription master mix, in this order at RT:

1X
8.25 ul water
10 pl 4X transcription buffer
3 pul 0.1 MDTT
4 ul NTP mix
3.2 50% PEG
0.25 pl RNaseOUT
0.3 ul inorganic pyrophosphatase
0.4 pul T7 RNA polymerase
T | Mix by pipetting.

Add 29.4 pl to cach reaction. Mix by pipetting.
40C 2 hours in the dark

Purify with an RNeasy column.
Nanodrop 1 ul to check yield and dye incorporation.
Store RNA at -80C.
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Inhibiting Star Activity (from NEB) | = | == | S -
If you are concerned about star activity, we recommend the following guidelines.

1. Use as few units as possible to get a complete digestion. This avoids overdigestion and reduces
the final glycerol concentration in the reactien.

2. Make sure the reaction is free of any organic solvents such as alcohels which might be present i ey | ———— —_
in the DNA preparation.

3. Raise the itonic strength of the reaction buffer to 1007150 mM (provided the enzyme is not
inhibited by high salt).

4. Lower the pH of the reaction buffer to pH 7.8, [
5. Use Mg++ as the divalent cation.
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CAGAAARAATTGCTATTTTTCTTCTCCATTAGAGTCTATGACCEAATGCCARATGAARRAAGCCATT TIGTTCARCAG
TICTTGATCTCETTAARTCGTTCGATCCCCGGGTTARTTAAGGCGCGCCAGATCTETTTAGC TTGCCTCGTCCCCGE
CGGGTCACCCGGCCAGCGACATGGAGGCCCAGAATACCCTCCTTGACAGTCTTGACGTGCGCAGCTCAGGGECATGA
TGTGACTGTCGCCCETACATTTAGCCCATACATCCCCATGTATAATCATTTGCATCCATACATTTTGATGGCCGCAC
GGUGCGAAGCAAAAATTACGECTCCTCOCTGCAGACCTECGAGCAGGGAAACGCTCCCCTCACAGACGCGTTGAATT
GTCCCCACGCCGCGCCCCTGTAGAGAAATATAAARGGTTAGGATT IGCCACTGAGETTCTTC TTTCATATACTTCOT
TTTARAATCTTGCTAGGATACAGTTCTCACATCACATCCGAACATAARCAACC IS NN N TR el e

TTACCGGTACCGCACCAGTGTCCCCCGEEGEACGCCGAGGCCATCGAGGCAC TGGATGGGTCCTTCACCACCGAC
CCGTCTTCCECGTCACCGCCACCGGEGACGGCTTCACCT TGCGGEAGGTGCCEGTGGACCCAGCCCCTGACCARGET

AGCAATG GATCTTGTTTGAGGATGARAGAGTGAACAGAAT GCATGAATCAATAATGCTATT

S TCAGTACTGACAATAAAAAGATTCTTGTTTTCARGAACTTGCTCATTTGTATAGTTTT T TATATT
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AACGCCGCCATCCAGTGTCGARAACGAGCTCGAATTCATCGATGATATCAGATCCACTAGTGGCCTATGCCCGGETT
TTCAATTGAARANCAAGGGTAATARAATCGCATGAGAARAAAAAGCTCCAGACACT T TTTAGAAGARARACTCTTG
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541 600
GAGTGAATACGACCAGATGTTGTT TGAGGATGAAAGAGTGAACAGAATGCATGAATCAAT
TGTTGTTTGAGGAGAAGAGTGAACAGAATGCATGAATCAAT
TTTGAGGAGAAGAGTGAACAGAATGCATGAATCAAT
AGAGTTGTTTGAGGATGAAGAGTGAACAGAATGCATGAATCAAT
AGTTTGAGGAGAAGAGTGAACAGAATGCATGAATCAAT
GGGATGAGGAGAAGAGTGAACAGAATGCATGAATCAAT
GGGGTTTGAGGAGAAGAGTGAACAGAATGCATGAATCAAT
TTGAGGAGAAGAGTGAACAGAATGCATGAATCAAT
GAGATGTTTGAGGAGAAGAGTGAACAGAATGCATGAATCAAT
GAGTGAATACGACCAGATGTTGTT TGAGGATGAAAGAGTGAACAGAATGCATGAATCAAT
GAGTGAATACGACCAGATGTTGTT TGAGGATGAAAGAGTGAACAGAATGCATGAATCAAT
GAGTGAATACGACCAGATGTTGTT TGAGGATGAAAGAGTGAACAGAATGCATGAATCAAT
GAGTGAATACGACCAGATGTTGTTTGAGGATGAAAGAGTGAACAGAATGCATGAATCAAT
GAGTGAATACGACCAGATGTTGTTTGAGGATGAAAGAGTGAACAGAATGCATGAATCAAT
GAGTGAATACGACCAGATGTTGTT TGAGGATGAAAGAGTGAACAGAATGCATGAATCAAT
GAGTGAATACGACCAGATGTTGTTTGAGGATGAAAGAGTGAACAGAATGCATGAATCAAT
GAGTGAATACGACCNGATGTTGTT TGAGGATGAAAGAGTGTACAGAATGCANGAATCAAT
T TgaGGatgaAAGAGTGAACAGAATGCATGAATCAAT

601 660
AATGCTATTTGACACGTTATT-GAACTCTAAGTGGTTCAAAGATACACCGTTTATTTTGT
AATGCTATTTGACACGTTATN-GNTCTCTNAGTGGTTCAARGATACACCGTTTATTTTGT
AATGCTATTTGACACGTTATN-GNTCTCTNAGTGGTTCAAAGATACACCGTTTATTTTGT
AATGCTATTTGACACGTTATT-GANCTCTAAGTGGTTCAAAGATACACCGTTTATTTTGT
AATGCTATTTGACACGTTATN-GNTCTCTAAGTGGTTCAAAGATACACCGTTTATTTTGT
AATGCTATTTGACACGTTANC~-GTTTTCGGGGTGGTTCAAAGATACACCGTTTATTTTGT
AATGCTATTTGACACGTTATCTGNTCTCNAAGTGGTTCAAAGATACACCGTTTATTTTGT
AATGCTATTTGACACGTTANC-GNTNTCTAAGTGGTTCAARAGATACACCGTTTATTTTGT
AATGCTATTTGACACGTTANC-GTTCTCNAAGTGGTTCAAAGATACACCGTTTATTTTGT
AATGCTATTTGACACGTTATT-GAACTCTAAGTGGTTCAAAGATACACCGTTTATTTTGT
AATGCTATTTGACACGTTATT-GAACTCTAAGTGGTTCAAAGATACACCGTTTATTTTGT
AATGCTATTTGACACGTTATT-GAACTCTAAGTGGTTCAAAGATACACCGTTTATTTTGT
AATGCTATTTGACACGTTATT-GAACTCTAAGTGGTTCAAAGATACACCGTTTATTTTGT
AATGCTATTTGACACGTTATT-GAACTCTAAGTGGTTCAAAGATACACCGTTTATTTTGT
AATGCTATTTGACACGTTATT-GAACTCTAAGTGGTTCAAAGATACACCGTTTATTTTGT
AATGCTATTTGACACGTTATT-GAACTCTAAGTGGTTCAAAGATACACCGTTTATTTTGT
ANTGCTNTNTGACACGTTATT-GAACTCTAAGTGGTTCAAAGATACACCGTTTATTTTGT
AATGCTATTTGACACGTTATT GAaCTCTAAGTGGTTCAAAGATACACCGTTTATTTTGT

661 720
TTTTAAATAAAATTGATTTGTTCGAGGAARAGGTAAAAAGCATGCCCATAAGAAAGTACT
TTTTAAATAAAATTGATTTGTTCGAGGAARAGGTAAAAAGCATGCCCATAAGAAAGTACT
TTTTAAATAAAATTGATTTGTTCGAGGAAARGGTAAAARGCATGCCCATAAGAARAGTACT
TTTTAAATAARATTGATTTGTTCGAGGAAAAGGTAARAAAGCATGCCCATAAGAAAGTACT
TTTTAAATAAAATTGATTTGTTCGAGGAARAGGTAAAAAGCATGCCCATAAGAAAGTACT
TTTTAAATAAAATTGATTTGTTCGAGGAAAAGGTAAAAAGCATGCCCATAAGAAAGTACT
TTTTAAATAAAATTGATTTGTTCGAGGAAAAGGTAAARAGCATGCCCATAAGAAAGTACT
TTTTAAATAARATTGATTTGTTCGAGGAAAAGGTAAAAAGCATGCCCATAAGAAAGTACT
TTTTAAATAAAATTGATTTGTTCGAGGAAAAGGTAAAARAGCATGCCCATAAGAAAGTACT
TTTTARATAAAATTGATTTGTTCGAGGAAAAGGTAAAAAGCATGCCCATAAGAAAGTACT
TTTTAAATAAAATTGATTTGTTCGAGGAAAAGGTAAAAAGCATGCCCATAAGAAAGTACT
TTTTAAATARAATTGATTTGTTCGAGGAAAAGGTAAAAAGCATGCCCATAAGAAAGTACT
TTTTAAATAAAATTGATTTGTTCGAGGAAAAGGTARAAAGCATGCCCATAAGAAAGTACT
TTTTAAATAAAATTGATTTGTTCGAGGAAAAGGTAAAAAGCATGCCCATAARGAAAGTACT
TTTTAAATAAAATTGATTTGTTCGAGGAAAAGGTAAAAAGCATGCCCATAAGAAAGTACT
TTTTAAATAAAATTGATTTGTTCGAGGAARAGGTAAAAAGCATGCCCATAAGAAAGTACT
TTTTAAANAAAATTGATTTGTTCGAGGAAAAGGTAARAAGCATGCCCATAAGARAGTNCT
TTTTAAATAAAATTGATTTGTTCGAGGAAAAGGTAAAAAGCATGCCCATAAGAAAGTACT
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721 780
TTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGCTCTAAAATATTTTGAGAAGA
TTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGA
TTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGA
TTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAARAATATTTTGAGAAGA
TTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGA
TTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGA
TTCCTGATCACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGA
TTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAXATATTTTGAGAAGA
TTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGA
TTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGA
TTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTARAATATTTTGAGAAGA
TTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGA
TTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTARAATATTTTGAGAAGA
TTCCTGATCACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGA
TTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGA
TTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAARATATTTTGAGAAGA
TTCCTGATTCCCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTCAAATATTTTGAGARAGA
TTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGA

781 840
TATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCG
TATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCG
TATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCG
TATTTTTGAGCTTGAATAAGACARACAAACCAATCTACGTGAAACGAACCTGCGCTACCG
TATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCG
TATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCG
TATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGARACGAACCTGCGCTACCG
TATTTTTGAGCTTGAATAAGACARACAAACCAATCTACGTGAAACGAACCTGCGCTACCG
TATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCG
TATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCG
TATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCG
TATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCG
TATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCG
TATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCG
TATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCG
TATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCG
TATTTTTGAGCTTGAATAAGACAAACAAACCAATCNACGTGAANCGAACCTGCGCTACCG
TATTTTTGAGCTTGAATAAGACAARACAAACCAATCTACGTGAAACGAACCTGCGCTACCG

841 900
ATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACC
ATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACC
ATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCARRACC
ATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACC
ATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACC
ATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCARAACC
ATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAARACC
ATACCCRAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACC
ATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACC
ATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACC
ATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACC
ATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACC
ATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCARAACC
ATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACC
ATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCARAACC
ATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACC
ANACCCNAACTATGAAGTTCGTATTGAGNGCAGTCACCNATCTAATCATCCAGCANANCC
ATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACC
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TTAAAAAAAGTGGTATTATA?EEEGGAACTGTATAATTAAAGTA-GTGTTTAGATACGTA
TTAAAAAAAGTGGTATTATATGAAGGAACTGTATAATTAARAGTA~-GTGTTTAGATACGTA
TTAAAARAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA-GTGTTTAGATACGTA
TTAAAAAAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA-GTGTTTAGATACGTA
TTAAAAAAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA-GTGTTTAGATACGTA
TTAAAAAAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA-GTGTTTAGATACGTA
TTAAAAAAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA-GTGTTTAGATACGTA
TTAAAAAAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA-GTGTTTAGATACGTA
TTAAARARAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA-GTGTTTAGATACGTA
TTAAAAAAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA-GTGTTTAGATACGTA
TTARAAAAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA-GTGTTTAGATACGTA
TTAAAAAAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA~GTGTTTAGATACGTA
TTAAARAARAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA-GTGTTTAGATACGTA
TTAAAAAAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA-GTGTTTAGATACGTA
TTAAAAAAAGTGGTATTATATGAAGGAACNGTATAATTAAAGTA-GTGTTTAGATACGTA
TTAARAAAAAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA-GTGTTTAGATACGTA
TTNNAAAAAGTGGTATTCTATGAAGGANCTGTATNATTAAARGTACGTGTTTAGATACGTA
TTAAARAAAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA GTGTTTAGATACGTA

961 1020
AATTCTGTTTCCGAAGATGCAAGAAGGAGCAG-CAGCACCAGAAAAAATTGCTATTTTTC
AATTCTGTTTCCGAAGATGCAAGAAGGAGCAG-CAGCACCAGARAAAAATTGCTATTTTTC
AATTCTGTTTCCGAAGATGCAAGAAGGAGCAG-CAGCACCAGAAAARATTGCTATTTTTC
AATTCTGTTTCCGAAGATGCAAGAAGGAGCAG-CAGCACCAGAAAARATTGCTATTTTTC
AATTCTGTTTCCGAAGATGCAAGAAGGAGCAG-CAGCACCAGAAAAAATTGCTATTTTTC
AATTCTGTTTCCGAAGATGCAAGAAGGAGCAG-CAGCACCAGAAAAAATTGCTATTTTTC
AATTCTGTTTCCGAAGATGCAAGAAGGAGCAG-CAGCACCAGAAAAAATTGCTATTTTTC
AATTCTGTTTCCGAAGATGCAAGAAGGAGCAG-CAGCACCAGAAAAAATTGCTATTTTTC
AATTCTGTTTCCGAAGATGCAAGAAGGAGCAG-CAGCACCAGAAAAAATTGCTATTTTTC
AATTCTGTTTCCGAAGATGCAAGAAGGAGCAG-CAGCACCAGAAAAAATTGCTANTTNTC
AATTCTGTTTCCGAAGATGCAAGAAGGAGCAG-CAGCACCAGAAAAAATTGCTATTTTTC
AATTCTGTTTCCGAAGATGCAAGAAGGAGCAG-CAGCACCAGAAAAAATNGCTATTTNTC
AATTCTGTTTCCGAAGATGCAAGAAGGAGCAG-CAGCACCAGARAAAATTGCTATTTNTC
AATTCTGTTTCCGAAGATGCAAGAAGGAGCAG-CAGCACCAGAARAAATTGCTATTTNTC
AATTCTGTTTCCGAAGATGCAAGAAGGAGCAG-CAGCACCAGAARAAATT
AATTCTGTTTCCGAAGATGCAAGAAGGAGCAG-CAGCACCAGAAAARA
AANTCTGTTTCCGAAGATGCAAGAAGGAGCANGCAGCTCCAGAAANANNNGCTANTGGTG
AATTCTGTTTCCGAAGATGCAAGAAGGAGCAG CAGCACCAGAAAAAATTGCTATTT TC

1021 1080
TTCTCCATTAGAGTCTATGACGGAATGCCAAATGAARAAAGCCATTTTGTTCAACAGTTCT
TTCTCCATTAGAGTCTATGACGGAATGCCAAATGARARAGCCATTTTGTTCAACAGTTCT
TTCTCCATTAGAGTCTATGACGGAATGCCAAATGAAAAAGCCATTTTGTTCAACAGTTCT
TTCTCCATTAGAGTCTATGACGGAATGCCAAATGAAAAAGCCATTTTGTTCAACAGTTCT
TTCTCCATTAGAGTCTATGACGGAATGCCARATGAAARAGCCATTTTGTTCAACAGTTCT
TTCTCCATTAGAGTCTATGACGGAATGCCAAATGAAAAAGCCATTTTGTTCAACAGTTCT
TTCTCCATTAGAGTCTATGACGGAATGCCAAATGAAAAAGCCATTTTGTTCAACAGTTCT
TTCTCCATTAGAGTCTATGACGGAATGCCAAATGAARAAGCCATTTTGTTCAACAGTTCT
TTCTCCATTAGAGTCTATGACGGAATGCCAAATGAAAAAGCCATTTTGTTCAACAGTTCT
TTCTCCATTAGAGTCTATGACGGAATGCCAAATGAAAAAGCCATTTGTCAACAGTCTG
TTCTCCATTAGAGTCTATGACGGAATGCCAAATGAARAA
TTCTCCATTAGAGTCTATGACGGAATGCCAAATGAAAAAGCCATTTGTC
TTCTCCATTAGAGTCTATGACGGAATGCCAAATGAAAAAGCCATTTGTCAACATCTG
TTCTCCATTAGAGTCTATGACGGAATGCCAAATGAAAAAGCCATTTGTCAACATC

TTCTCCCTTAGAGTCTATGACGGAATGCCAAATGARAAAGCCATTTGTCAACTGT

Consensus TTCTCCATTAGAGTCTATGACGGAATGCCAAATGAAAAAGCCATTT

&
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y /2[ /09 SEQUENC ING GPAL::NAT TRAMNSEORMANTS

1 60
GPAl _NAT AAGCTTAGCAATGAGTGAATACGACCAGATGTTGTTTGAGGATGAAAGAGTGAACAGAAT ‘ F A
GPAl1-04-Pr AGAGTGTTGAGAGAAGAGTGAACAGAAT4—!'*""
GPAl-02-Pr AGAGTTGTTGAGGAGAAGAGTGAACAGAAT * rr 4
GPA1-03-Pr AGAGTTGTTGAGGAGAAGAGTGAACAGAATE— ” c
GPAl-01-Pr NAANNGTTGTTTGAGGATGAAGAGTGAACAGAATe— " P
GPAl-05-Pr GNNNAGNGGGATTGAGGAGAAGAGTGAACAGAATG—  #¢ E
CONSENSUS  ..uerececaasansansansss-asss.-agagtttttgaggagAAGAGTGAACAGAAT
61 net a veal tuservfmn : 120
GPAl NAT GCATG+AATCAATAATGCTATTTGACACGTTATTGAACTCT---AAGTGGTTCAAAGATA
GPAl-04-Pr GCATG+AATCAATAATGCTATTTGACACGTTATTGAACTCT---AAGTGGTTCAAAGATA
GPAl-02-Pr GCATG+AATCAATAATGCTATTTGACACGTTATTGAACTCT---AAGTGGTTCAAAGATA
GPA1-03-Pr GCAT TCAATAATGCTATTTGACACGTTATTGAACTCT--~-AAGTGGTTCAARAGATA
GPAl-01-Pr GCATqﬁhATCAATAATGCTATTTGACACGTTNCTGTNCTCT———AAGTGGTTCAAAGATA
GPAl-05-Pr GCATG-AATCAATAATGCTATTTGACANGNCCCCCTNNNNAGGGNAGTGGTTCAAAGATA €« T oo ’1“'""-)—
Consensus GCATG.AATCAATAATGCTATTTGACAcGttattgaactct...aAGTGGTTCAAAGATA
121 180
GPAl_NAT CACCGTTT-ATTTTGTTTTTAAATAAAATTGATTTGTTCGAGGAAAAGGTAARAAGCATG
GPAl-04-Pr CACCGTTT-ATTTTGTTTTTAAATAAAATTGATTTGTTCGAGGAAAAGGTAAAAAGCATG
GPAl-02-Pr CACCGTTT-ATTTTGTTTTTAAATAAAATTGATTTGTTCGAGGAAARAGGTAARAAGCATG
GPAl1-03-Pr CACCGTTT-ATTTTGTTTTTAAATAAAATTGATTTGTTCGAGGAAAAGGTAAAAAGCATG
GPAl-01-Pr CACCGTTT-ATTTTGTTTTTAAATAAAATTGATTTGTTCGAGGAAAAGGTAAARAGCATG
GPAl1-05-Pr CACCGNTTTATTTTGTNCCCTTNTANAANTGATTTGTTCGAGGAAAAGGTAAAAAGCATG1:——-raaw-scium~:}~
Consensus CACCGtTT.ATTTTGTttttaaaTRaAAtTGATTTGTTCGAGGAAAAGGTAAARAGCATG
181 240
GPAl NAT CCCATAAGAAAGTACTTTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTA
GPAl-04-Pr CCCATAAGAAAGTACTTTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTA
GPAl-02-Pr CCCATAAGAAAGTACTTTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTA
GPAl-03-Pr CCCATAAGAAAGTACTTTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTA
GPAl-01-Pr CCCATAAGAAAGTACTTTCCTGATTACCAGGGACGTGTCGGCGATGCAGAAGCGGGTCTA
GPAl-05-Pr CCCATAAGAAAGTACTTTCCTGATTACCAGGGA GTCGGCGATGCAGAAGCGGGTCTA
Consensus CCCATAAGAAAGTACTTTCCTGATTACCAGGGACYTGTCGGCGATGCAGAAGCGGGTCTA
241 o ol 300
GPAl_NAT AAATATTTTGAGAAGATATTTTTGAGCTTGAATAAGACAAACAARACCAATCTACGTGARA
GPAl-04-Pr AAATATTTTGAGAAGATATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAA
GPAl-02-Pr AAATATTTTGAGAAGATATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAA
GPAl-03-Pr AAATATTTTGAGAAGATATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAA
GPA1-01-Pr AAATATTTTGAGAAGATATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAA
GPAl-05-Pr AAATATTTTGAGAAGATATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAA
Consensus AARATATTTTGAGAAGATATTTTTGAGCTTGAATAAGACAAACAAACCAATCTACGTGAAA
301 360
GPAl_NAT CGAACCTGCGCTACCGATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTA
GPAl-04-Pr CGAACCTGCGCTACCGATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTA
GPAl-02-Pr CGAACCTGCGCTACCGATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTA
GPAl-03-Pr CGAACCTGCGCTACCGATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTA
GPAl-01-Pr CGAACCTGCGCTACCGATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTA
GPAl-05-Pr CGAACCTGCGCTACCGATACCCAAACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTA
Consensus CGAACCTGCGCTACCGATACCCARACTATGAAGTTCGTATTGAGTGCAGTCACCGATCTA
361 SNP  4TOP 420
GPAl_NAT ATCATCCAGCAAAACCTTAAAAAAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA
GPAl-04-Pr ATCATCCAGCAAAACCTTAAARAAAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA
GPAl-02-Pr ATCATCCAGCAAAACCTTAAAAARATTGGTATTATATGAAGGAACTGTATAATTAAAGTA
GPAl-03-Pr ATCATCCAGCAAAACCTTAAAAAAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA
GPAl-01-Pr ATCATCCAGCAAAACCTTAAAAAAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA
GPAl1-05-Pr ATCATCCAGCAAAACCTTAAAAAAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA
Consensus ATCATCCAGCAAAACCTTAAAAAAAGTGGTATTATATGAAGGAACTGTATAATTAAAGTA
421 480
GPAl_NAT GTGTTTAGATACGTAAATTCTGTTTCCGAAGATGCAAGAAGGAGCAGCAGCACCAGAAARA
GPAl-04-Pr GTGTTTAGATACGTAAATTCTGTTTCCGAAGATGCAAGAAGGAGCAGCAGCACCAGAAAA
GPAl-02-Pr GTGTTTAGATACGTAAATTCTGTTTCCGAAGATGCAAGAAGGAGCAGCAGCACCAGAAAA
GPAl-03-Pr GTGTTTAGATACGTAAATTCTGTTTCCGAAGATGCAAGAAGGAGCAGCAGCACCAGAAAA
GPAl-01-Pr GTGTTTAGATACGTAAATTCTGTTTCCGAAGATGCAAGAAGGAGCAGCAGCACCAGAAAA
GPAl-05-Pr GTGTTTAGATACGTAAATTCTGTTTCCGAAGATGCAAGAAGGAGCAGCAGCACCAGAAAA
Consensus GTGTTTAGATACGTAAATTCTGTTTCCGAAGATGCAAGAAGGAGCAGCAGCACCAGAAAA

1yg



ur. -

GPAl_NAT

* GPAl-04-Pr

GPAl1-02-Pr
GPAl1-03-Pr
GPAl-01-Pr
GPAl1-05-Pr

Consensus

GPAl_NAT
GPA1-04-Pr
GPA1-02-Pr
GPA1-03-Pr
GPA1-01-Pr
GPA1-05-Pr

Consensus

GPA1l_NAT
GPA1l-04-Pr
GPA1l-02-Pr
GPA1-03-Pr
GPA1-01-Pr
GPA1l-05-Pr

Consensus

GPA1l_NAT
GPAl-04-Pr
GPAl-02-Pr
GPAl-03-Pr
GPAl1-01-Pr
GPAl-05-Pr

Consensus

GPAl_NAT
GPAl-04-Pr
GPAl-02-Pr
GPA1-03-Pr
GPAl-01-Pr
GPAl-05-Pr

Consensus

GPAl_NAT
GPA1-04-Pr
GPAl1-02-Pr
GPAl1-03-Pr
GPAl-01-Pr
GPAl1-05-Pr

Consensus

GPA1l_ NAT
GPAl-04-Pr
GPAl-02-Pr
GPAl-03-Pr
GPAl-01-Pr
GPAl1-05-Pr

Consensus

GPAl_NAT
GPAl1-04-Pr
GPAl1-02-Pr
GPAl1-03-Pr
GPAl1-01-Pr
GPAl1-05-Pr

Consensus

481 540
AATTGCTATTTTTCTTCTCCATTAGAGTCTATGACGGAATGCCAAATGAAARAGCCATTT
AATTGCTATTTTTCTTCTCCATTAGAGTCTATGACGGAATGCCAAATGARAAAGCCATTT
AATTGCTATTTTTCTTCTCCATTAGAGTCTATGACGGAATGCCAAATGAAAAAGCCATTT
AATTGCTATTTTTCTTCTCCATTAGAGTCTATGACGGAATGCCAAATGAAAAAGCCATTT
AATTGCTATTTTTCTTCTCCATTAGAGTCTATGACGGAATGCCAAATGAARAAGCCATTT
AATTGCTATTTTTCTTCTCCATTAGAGTCTATGACGGAATGCCAAATGAAAAAGCCATTT
AATTGCTATTTTTCTTCTCCATTAGAGTCTATGACGGAATGCCAAATGAAAAAGCCATTT
541 : 600
TGTTCAACAGTTCTTGATCTCGTTAAATCGTTGGATCCCCGGGTTAATTAAGGCGCGCCA
TGTTCAACAGTTCTTGATCTCGTTAAATCGTTGGATCCCCGGGTTAATTAAGGCGCGCCA
TGTTCAACAGTTCTTGATCTCGTTAAATCGTTGGATCCCCGGGTTAATTAAGGCGCGCCA
TGTTCAACAGTTCTTGATCTCGTTAAATCGTTGGATCCCCGGGTTAATTAAGGCGCGCCA
TGTTCAACAGTTCTTGATCTCGTTARATCGTTGGATCCCCGGGTTAATTARGGCGCGCCA
TGTTCAACAGTTCTTGATCTCGTTAAATCGTTGGATCCCCGGGTTAATTAAGGCGCGCCA
TGTTCAACAGTTCTTGATCTCGTTAAATCGTTGGATCCCCGGGTTAATTAAGGCGCGCCA
601 660
GATCTGTTTAGCTTGCCTCGTCCCCGCCGGGTCACCCGGCCAGCGACATGGAGGCCCAGA
GATCTGTTTAGCTTGCCTCGTCCCCGCCGGGTCACCCGGCCAGCGACATGGAGGCCCAGA
GATCTGTTTAGCTTGCCTCGTCCCCGCCGGGTCACCCGGCCAGCGACATGGAGGCCCAGA
GATCTGTTTAGCTTGCCTCGTCCCCGCCGGGTCACCCGGCCAGCGACATGGAGGCCCAGA
GATCTGTTTAGCTTGCCTCGTCCCCGCCGGGTCACCCGGCCAGCGACATGGAGGCCCAGA
GATCTGTTTAGCTTGCCTCGTCCCCGCCGGGTCACCCGGCCAGCGACATGGAGGCCCAGA
GATCTGTTTAGCTTGCCTCGTCCCCGCCGGGTCACCCGGCCAGCGACATGGAGGCCCAGA
661 720
ATACCCTCCTTGACAGTCTTGACGTGCGCAGCTCAGGGGCATGATGTGACTGTCGCCCGT
ATACCCTCCTTGACAGTCTTGACGTGCGCAGCTCAGGGGCATGATGTGACTGTCGCCCGT
ATACCCTCCTTGACAGTCTTGACGTGCGCAGCTCAGGGGCATGATGTGACTGTCGCCCGT
ATACCCTCCTTGACAGTCTTGACGTGCGCAGCTCAGGGGCATGATGTGACTGTCGCCCGT
ATACCCTCCTTGACAGTCTTGACGTGCGCAGCTCAGGGGCATGATGTGACTGTCGCCCGT
ATACCCTCCTTGACAGTCTTGACGTGCGCAGCTCAGGGGCATGATGTGACTGTCGCCCGT
ATACCCTCCTTGACAGTCTTGACGTGCGCAGCTCAGGGGCATGATGTGACTGTCGCCCGT
721 780
ACATTTAGCCCATACATCCCCATGTATAATCATTTGCATCCATACATTTTGATGGCCGCA
ACATTTAGCCCATACATCCCCATGTATAATCATTTGCATCCATACATTTTGATGGCCGCA
ACATTTAGCCCATACATCCCCATGTATAATCATTTGCATCCATACATTTTGATGGCCGCA
ACATTTAGCCCATACATCCCCATGTATAATCATTTGCATCCATACATTTTGATGGCCGCA
ACATTTAGCCCATACATCCCCATGTATAATCATTTGCATCCATACATTTTGATGGCCGCA
ACATTTAGCCCATACATCCCCATGTATAATCATTTGCATCCATACATTTTGATGGCCGCA
ACATTTAGCCCATACATCCCCATGTATAATCATTTGCATCCATACATTTTGATGGCCGCA
781 840
CGGCGCGAA~GCAAAAATTACGGCTCCTCGCTGCAGACCTGCGAGCAGGGARACGCTCCC
CGGCGCGAA-GCAAAAATTACGGCTCCTCGCTGCAGACCTGCGAGCAGGGARACGCTCCC
CGGCGCGAA-GCAARAAATTACGGCTCCTCGCTGCAGACCTGCGAGCAGGGAAACGCTCCC
CGGCGCGAA-GCAAAAATTACGGCTCCTCGCTGCAGACCTGCGAGCAGGGARACGCTCCC
CGGCGCGAA-GCAAAAATTACGGCTCCTCGCTGCAGACCTGCGAGCAGGGARACGCTCCC
CGGCGCGNAAGCAAAARATTANGGCTCCTCGCTGCAGACCTGCGAGCAGGGAAACGCTCCC
CGGCGCGaA . GCAAAAATTACGGCTCCTCGCTGCAGACCTGCGAGCAGGGAAACGCTCCC
841 900
CTCACAGACGCGTTG-AATTGTCCCCACGCCGCGCCCCTGTAGAGAA~—-ATATAAAA——
CTCACAGACGCGTTG-AATTGTCCCCACGCCGCGCCCCTGTAGAGAA-—-~-ATATAARA -~
CTCACAGACGCGTTG-AATTGTCCCCACGCCGCGCCCCTGTAGAGGA~~-~-AATATARAAG
CTCACAGACGCGTTG-AATTGTCCCCACGCCGCGCCCCTGTAGAGAA~---ATATAAAA-~
CTCACAGACGCGTTGAAATTGTCCCCACGCCGCGCCCCTGTAGAGAA~~-~--ATATANAAG
CTCANAGACGCGTTGGAATTGNCCCCACGCCGGGGCCCCCTGNAGAAGGAAATATARAAG
CTCACAGACGCGTTG.AATTGECCCCACGCCGeGeCCCtgTagAGaA. . .aaaaahah. .
901 960
GGTTAGGATTTGCCACTGAGGTTCTTCTTT-CATAT-ACTTCCTTTTAAAAT-CTTGCTA
GGTTAGGATTTGCCACTGAGGTNCTTCTTT-CATAT-ACTTCCTTTTARAAT-CTTGCTA
GGTTAGGATTTGCCACTGAGGGTCTTCTTT-CATAT-ACTTCCCTTTTAAAATCTTGCTA
GGTTAGGATTTGCCACTGAGGTTCTTCNTTTCATAT-ACTTCCNTTTAAAATCCTTGCTA
GTTAGGGATTTGCCACTGAGGTTCTTCTTTCATAN-~-ACTTCCTTTTAAARATCTTGCCT
GTTAGGATTTGCCNNTGNAGGTTCTTCTTTTNANATANTTTCCTTTTNAAAATCNTGGCT
GgTtaGgaTTtgCcactgAGGttCTTCtTT.catat.acTTCCLtTTTaRAARatCtTGecta
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GPALNAT
GPAl-1l1l-pr
GPAl-12-pr
GPAl-13-pr
GPAl-14-pr
GPAl-15-pr

16
L7
18
19
20
Consensus

GPA1INAT
GPAl-11-pr
GPAl-12-pr
GPAl-13-pr
GPAl-14-pr
GPAl-15-pr

16
17
18
19
20
Consensus

GPALNAT
GPAl-11-pr
GPAl-12-pr
GPAl-13-pr
GPAl-1l4-pr
GPAl-15-pr

16
17
18
19
20
Consensus

GPALNAT
GPAl-11-pr
GPAl-12-pr
GPAl-13-pr
GPAl-14-pr
GPAl-15-pr

16
17
18
19
20
Consensus

GPALINAT
GPAl-11l-pr
GPAl-12-pr
GPAl-13-pr
GPAl-14-pr
GPAl-15-pr

16
17
18
19
20

! 60

AGTCCGNGCGNGNGGGC-GCGTTCTGAACGTAAGAAGT
GNNCGCGC-NGNGGGC-GCGTTCTGA~CGTAG--AGT
GNCC-CGGGGGC~-GCGTTCTGA-CGTAAGAAGT
AGNCCGCGC-GGNGGGC-GCGTTCTGA-CGTAAGAAGT
AGTCCGCGCTGGGGGGC-GCGTTCTGA-CGTAAGAAGT
TCGGCTCGTCCAAATTCAAGGTTCTCGACGCTGGTGGGCAGCGTTCTGAACGTAAGAAGT
GGCTCGTCCAAATTCAAGGTTCTCGACGCTGGTGGGCAGCGTTCTGAACGTAAGAAGT
GGCTCGTCCAAATTCAAGGTTCTCGACGCTGGTGGGCAGCGTTCTGAACGTAAGAAGT
GCTCGTCCCAAATTCAAGGTTCTCGACGCTGGTGGGCAGCGTTCTGAACGTAAGAAGT
GCTCGTCCCARATTCAAGGTTCTCGACGCTGGTGGGCAGCGTTCTGAACGTAAGAAGT
cesssssssnscassassaasatC..cgCtgG.GGGC,. GCGTTCTGAACGTAagaAGT
61 120
AAGCTTAGCAATGAGTGAATACG
GGATTCATTGTTTCGNAGGANTTACAGCAGTTTTATTTGTTTTAGCNATGAGTGAATACG
GGATTCATTGTTTCGAAGGAATTACAGCAGTTTTATTTGTTTTAGCAATGAGTGAATACG
GGATTCATTGTTTCGAAGGAATTACAGCAGTTTTATTTGTTTTAGCAATGAGTGAATACG
GGATTCATTGTTTCGAAGGAATTACAGCAGTTTTATTTGTTTTAGCAATGAGTGAATACG
GGATTCATTGTTTCGAAGGAATTACAGCAGTTTTATTTGTTTTAGCAATGAGTGAATACG
GGATTCATTGTTTCGAAGGAATTACAGCAGTTTTATTTGTTTTAGCAATGAGTGAATACG
GGATTCATTGTTTCGAAGGAATTACAGCAGTTTTATTTGTTTTAGCAATGAGTGAATACG
GGATTCATTGTTTCGAAGGAATTACAGCAGTTTTATTTGTTTTAGCAATGAGTGAATACG
GGATTCATTGTTTCGAAGGAATTACAGCAGTTTTATTTGTTTTAGCAATGAGTGAATACG
GGATTCATTGTTTCGAAGGAATTACAGCAGTTTTATTTGTTTTAGCAATGAGTGAATACG
GGATTCATTGTTTCGaAGGAaTTACAGCAGTTTTATTTGTTTTAGCAATGAGTGAATACG
121 180
ACCAGATGTTGTTTGAGGATGAAAGAGTGAACAGAATGCATGAATCAATAATGCTATTTG
ACCAGATGTTGTTTGAGGATGAAAGAGTGAACAGAATGCNTGAATCAATAATGCTATTTG
ACCAGATGTTGTTTGAGGATGAAAGAGTGAACAGAATGCATGAATCAATAATGCTATTTG
ACCAGATGTTGTTTGAGGATGAAAGAGTGAACAGAATGCATGAATCAATAATGCTATTTG
ACCAGATGTTGTTTGAGGATGAAAGAGTGAACAGAATGCATGAATCAATAATGCTATTTG
ACCAGATGTTGTTTGAGGATGAAAGAGTGAACAGAATGCATGAATCAATAATGCTATTTG
ACCAGATGTTGTTTGAGGATGAAAGAGTGAACAGAATGCATGAATCAATAATGCTATTTG
ACCAGATGTTGTTTGAGGATGARAGAGTGAACAGAATGCATGAATCAATAATGCTATTTG
ACCAGATGTTGTTTGAGGATGAAAGAGTGAACAGAATGCATGAATCAATAATGCTATTTG
ACCAGATGTTGTTTGAGGATGAARAGAGTGAACAGAATGCATGAATCAATAATGCTATTTG
ACCAGATGTTGTTTGAGGATGAAAGAGTGAACAGAATGCATGAATCAATAATGCTATTTG
ACCAGATGTTGTTTGAGGATGAAAGAGTGAACAGAATGCATGAATCAATAATGCTATTTG
181 240
ACACGTTATTGAACTCTAAGTGGTTCAAAGATACACCGTTT-ATTTTGTTTTTAAATAAA
ACACGTTATTGAACTCTANGTGGTTCANAGATACACCGTTT-ATTTTGTTTTTAAATAAN
ACACGTTATTGAACTCTAAGTGGTTCAAAGATACACCGTTT-ATTTTGTTTTTAAATAAA
ACACGTTATTGAACTCTAAGTGGTTCAAAGATACACCGNTTTATTTTGTTTTTAAATAAA
ACACGTTATTGAACTCTAAGTGGTTCARAGATACACCGTTT-ATTTTGTTTTTAAATARA
ACACGTTATTGAACTCTAAGTGGTTCAAAGATACACCGTTT-ATTTTGTTTTTAAATAAA
ACACGTTATTGAACTCTAAGTGGTTCARAGATACACCGTTT-ATTTTGTTTTTAAATAAA
ACACGTTATTGAACTCTAAGTGGTTCAAAGATACACCGTTT-ATTTTGTTTTTAAATAAA
ACACGTTATTGAACTCTAAGTGGTTCAAAGATACACCGTTT-ATTTTGTTTTTAAATAAA
ACACGTTATTGAACTCTAAGTGGTTCAAAGATACACCGTTT-ATTTTGTTTTTAAATAAR
ACACGTTATTGAACTCTAAGTGGTTCAAARGATACACCGTTT-ATTTTGTTTTTAAATAAA
ACACGTTATTGAACTCTAAGTGGTTCAAAGATACACCGTTT ATTTTGTTTTTAAATAAA
241 300
ATTGATTTGTTCGAGGAAAAGGTAAAAAGCATGCCCATAAGAAAGTACTTTCCTGATTAC
ATTGATTTGTTCGAGGAAAAGGTAAAAAGCATGCCCATAAGAAAGTACTTTCCTGATTAC
ATTGATTTGTTCGAGGAAAAGGTAAAAAGCATGCCCATAAGAAAGTACTTTCCTGATTAC
ATTGATTTGTTCGAGGAAAAGGTAAAAAGCATGCCCATAAGAAAGTACTTTCCTGATTAC
ATTGATTTGTTCGAGGAAAAGGTAAAAAGCATGCCCATAAGAAAGTACTTTCCTGATTAC
ATTGATTTGTTCGAGGAAAAGGTAAARAAGCATGCCCATAAGAAAGTACTTTCCTGATTAC
ATTGATTTGTTCGAGGAAAAGGTAAAAAGCATGCCCATAAGAAAGTACTTTCCTGATTAC
ATTGATTTGTTCGAGGAAAAGGTAAAAAGCATGCCCATAAGAAAGTACTTTCCTGATTAC
ATTGATTTGTTCGAGGAARAGGTAAARAAGCATGCCCATAAGAAAGTACTTTCCTGATTAC
ATTGATTTGTTCGAGGAAAAGGTAAAAAGCATGCCCATAAGAAAGTACTTTCCTGATTAC
ATTGATTTGTTCGAGGAARAAGGTAAAARAGCATGCCCATAAGAAAGTACTTTCCTGATTAC
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W “—

4%



56

Consensus

GPALNAT
GPAl-11-pr
GPAl-12-pr
GPAl-13-pr
GPAl-14-pr
GPAl-15-pr

16
17
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19
20
Consensus

GPAINAT
GPAl-11-pr
GPAl-12-pr
GPAl-13-pr
GPAl-14-pr
GPAl-15-pr

16
17
18
19
20
Consensus

GPALNAT
GPAl-11-pr
GPAl-12-pr
GPAl-13-pr
GPAl-14-pr
GPAl-15-pr

16
17
18
19
20
Consensus

GPA1INAT
GPAl-11-pr
GPAl-12-pr
GPAl-13-pr
GPAl-14-pr
GPAl-15-pr

16
17
18
19
20
Consensus

GPALNAT
GPAl-1l-pr
GPAl-12-pr
GPAl-13-pr
GPAl-14-pr
GPAl-15-pr

16
17
18
19

ATTGATTTGTTCGAGGARAAGGTAAAAAGCATGCCCATAAGAAAGTACTTTCCTGATTAC
301 360
CAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGATATTTTTGAGC
CAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGATATTTTTGAGC
CAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGATATTTTTGAGC
CAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGATATTTTTGAGC
CAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAARATATTTTGAGAAGATATTTTTGAGC
CAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGATATTTTTGAGC
CAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAARAATATTTTGAGAAGATATTTTTGAGC
CAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGATATTTTTGAGC
CAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGATATTTTTGAGC
CAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAAAATATTTTGAGAAGATATTTTTGAGC
CAGGGACGTGTCGGCGATGCAGAAGCGGGTCTAARATATTTTGAGAAGATATTTTTGAGC
CAGGGACGTGTCGGCGATGCAGAAGCGGGTCTARAATATTTTGAGAAGATATTTTTGAGC
361 420
TTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCGATACCCAAACT
TTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCGATACCCAAACT
TTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCGATACCCAAACT
TTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCGATACCCAAACT
TTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCGATACCCAAACT
TTGAATAAGACAAACAAACCAATCTACGTGARACGAACCTGCGCTACCGATACCCAAACT
TTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCGATACCCAAACT
TTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCGATACCCAAACT
TTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCGATACCCARACT
TTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCGATACCCAAACT
TTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCGATACCCAAACT
TTGAATAAGACAAACAAACCAATCTACGTGAAACGAACCTGCGCTACCGATACCCAAACT
421 4

ATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACCTTAAAAARAAGT
ATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACCTTARAAAAAGT
ATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACCTTAAAAAAATT
ATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACCTTAAARARATT
ATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACCTTAAAAAAAGT
ATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACCTTAAAARAAGT
ATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACCTTAAAAARAGT
ATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACCTTAAAAAAATT
ATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACCTTAAAAARAATT
ATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACCTTAAARRAAGT
ATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAARACCTTAAAAARAGT
ATGAAGTTCGTATTGAGTGCAGTCACCGATCTAATCATCCAGCAAAACCTTAAAAAAAGT
481 STo?P 540
GGTATTATAT GGAACTGTATAATTAAAGTAGTGTTTAGATACGTAAATTCTGTTTCC
GGTATTATATGAAGGAACTGTATAATTAAAGTAGTGTTTAGATACGTAAATTCTGTTTCC
GGTATTATATGAAGGAACTGTATAATTAARAGTAGTGTTTAGATACGTAAATTCTGTTTCC
GGTATTATATGAAGGAACTGTATAATTARAGTAGTGTTTAGATACGTAAATTCTGTTTCC
GGTATTATATGAAGGAACTGTATAATTARAGTAGTGTTTAGATACGTAAATTCTGTTTCC
GGTATTATATGAAGGAACTGTATAATTAAAGTAGTGTTTAGATACGTAAATTCTGTTTCC
GGTATTATATGAAGGAACTGTATAATTAAAGTAGTGTTTAGATACGTAAATTCTGTTTCC
GGTATTATATGAAGGAACTGTATAATTARAGTAGTGTTTAGATACGTAAATTCTGTTTCC
GGTATTATATGAAGGAACTGTATAATTARAGTAGTGTTTAGATACGTAAATTCTGTTTCC
GGTATTATATGAAGGAACTGTATAATTAAAGTAGTGTTTAGATACGTAAATTCTGTTTCC
GGTATTATATGAAGGAACTGTATAATTAAAGTAGTGTTTAGATACGTAAATTCTGTTTCC
GGTATTATATGAAGGAACTGTATAATTARAGTAGTGTTTAGATACGTAAATTCTGTTTCC
541 600
GAAGATGCAAGAAGGAGCAGCAGCACCAGAARARATTGCTATTTTTCTTCTCCATTAGAG
GAAGATGCAAGAAGGAGCAGCAGCACCAGAAAAAATTGCTATTTTTCTTCTCCATTAGAG
GAAGATGCAAGAAGGAGCAGCAGCACCAGAARAAATTACTATTTTTCTTCTCCATTAGAG
GAAGATGCAAGAAGGAGCAGCAGCACCAGAAARAATTACTATTTTTCTTCTCCATTAGAG
GAAGATGCAAGAAGGAGCAGCAGCACCAGAAARAAATTGCTATTTTTCTTCTCCATTAGAG
GAAGATGCAAGAAGGAGCAGCAGCACCAGAAAARATTGCTATTTTTCTTCTCCATTAGAG
GAAGATGCAAGAAGGAGCAGCAGCACCAGAAAAAATTGCTATTTTTCTTCTCCATTAGAG
GAAGATGCAAGAAGGAGCAGCAGCACCAGAAAARATTACTATTTTTCTTCTCCATTAGAG
GAAGATGCAAGAAGGAGCAGCAGCACCAGAAAAAATTACTATTTTTCTTCTCCATTAGAG
GAAGATGCAAGAAGGAGCAGCAGCACCAGAAAAAATTGCTATTTTTCTTCTCCATTAGAG
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20
Consensus

GPA1NAT
GPAl-11-pr
GPAl-12-pr
GPAl-13-pr
GPAl-14-pr
GPAl-15-pr

16
17
18
19
20
Consensus

GPAL1NAT
GPAl-11-pr
GPAl-12-pr
GPAl-13-pr
GPAl-14-pr
GPAl-15-pr

16
17
18
19
20
Consensus

GPALNAT
GPAl-11l-pr
GPAl-12-pr
GPAl-13-pr
GPAl-14-pr
GPAl-15-pr

16
17
18
19
20
Consensus

GPA1NAT
GPAl-11-pr
GPAl-12-pr
GPAl-13-pr
GPAl-14-pr
GPAl-15-pr

16
17
18
19
20
Consensus

GPALNAT
GPAl-11-pr
GPAl-12-pr
GPAl-13-pr
GPAl-14-pr
GPAl-15-pr

16
17
18

GAAGATGCAAGAAGGAGCAGCAGCACCAGAAAAAATTGCTATTTTTCTTCTCCATTAGAG
GAAGATGCAAGAAGGAGCAGCAGCACCAGAAAARATTGCTATTTTTCTTCTCCATTAGAG
601 g Noncoding SNP 2L 660
TCTATGACGGAATGCCAAATGAAARAAGCCATTTTGTTCAARCAGTTCTTGATCTCGTTARA
TCTATGACGGAATGCCAAATGAAAAAGCCATTTTGTTCAACAGTTCTTGATCTCGTTAAA
TCTATGATGGAATGCCAAATGAAAAAGCCATTTTGTTCAACAGTTCTTGATCTCGTTARA
TCTATGATGGAATGCCAAATGAAAAAGCCATTTTGTTCAACAGTTCTTGATCTCGTTAAA
TCTATGACGGAATGCCAAATGAAAAAGCCATTTTGTTCAACAGTTCTTGATCTCGTTAAA
TCTATGACGGAATGCCAAATGAAAAAGCCATTTTGTTCAALCAGTTCTTGATCTCGTTAAA
TCTATGACGGARATGCCAAATGAAARAAGCC

TCTATGATGGAATGCCAAATGAAAAAGCC

TCTATGATGGAATGCCAAATGAAAAAGCC

TCTATGACGGAATGCCAAATGAAAAAGCC

TCTATGACGGAATGCCAAATGAAAAAGCC

TCTATGAcGGAATGCCAAATGAAAAAGCCattttgttcaacagttcttgatctecgttaaa
661 720
TCGTTGGATCCCCGGGTTAATTAAGGCGCGCCAGATCTGTTTAGCTTGCCTCGTCCCCGC
TCGTTGGATCCCCGGGTTAATTAAGGCGCGCCAGATCTGTTTAGCTTGCCTCGTCCCCGC
TCGTTGGATCCCCGGGTTAATTAAGGCGCGCCAGATCTGTTTAGCTTGCCTCGTCCCCGC
TCGTTGGATCCCCGGGTTAATTAAGGCGCGCCAGATCTGTTTAGCTTGCCTCGTCCCCGC
TCGTTGGATCCCCGGGTTAATTAAGGCGCGCCAGATCTGTTTAGCTTGCCTCGTCCCCGC
TCGTTGGATCCCCGGGTTAATTAAGGCGCGCCAGATCTGTTTAGCTTGCCTCGTCCCCGC

tcgttggatcceccgggttaattaaggecgegecagatectgtttagettgectegteeecge
721 780
CGGGTCACCCGGCCAGCGACATGGAGGCCCAGAATACCCTCCTTGACAGTCTTGACGTGC
CGGGTCACCCGGCCAGCGACATGGAGGCCCAGAATACCCTCCTTGACAGTCTTGACGTGC
CGGGTCACCCGGCCAGCGACATGGAGGCCCAGAATACCCTCCTTGACAGTCTTGACGTGC
CGGGTCACCCGGCCAGCGACATGGAGGCCCAGAATACCCTCCTTGACAGTCTTGACGTGC
CGGGTCACCCGGCCAGCGACATGGAGGCCCAGAATACCCTCCTTGACAGTCTTGACGTGC
CGGGTCACCCGGCCAGCGACATGGAGGCCCAGAATACCCTCCTTGACAGTCTTGACGTGC

cgggtcacccggccagcgacatggaggcccagaataccctecttgacagtecttgacgtge
781 840
GCAGCTCAGGGGCATGATGTGACTGTCGCCCGTACATTTAGCCCATACATCCCCATGTAT
GCAGCTCAGGGGCATGATGTGACTGTCGCCCGTACATTTAGCCCATACATCCCCATGTAT
GCAGCTCAGGGGCATGATGTGACTGTCGCCCGTACATTTAGCCCATACATCCCCATGTAT
GCAGCTCAGGGGCATGATGTGACTGTCGCCCGTACATTTAGCCCATACATCCCCATGTAT
GCAGCTCAGGGGCATGATGTGACTGTCGCCCGTACATTTAGCCCATACATCCCCATGTAT
GCAGCTCAGGGGCATGATGTGACTGTCGCCCGTACATTTAGCCCATACATCCCCATGTAT

gcagctcaggggcatgatgtgactgtcgeccgtacatttagecccatacatccccatgtat
841 900
AATCATTTGCATCCATACATTTTGATGGCCGCACGGCGCGAAGCARAAATTACGGCTCCT
AATCATTTGCATCCATACATTTTGATGGCCGCACGGCGCGAAGCAARAATTACGGCTCCT
AATCATTTGCATCCATACATTTTGATGGCCGCACGGCGCGAAGCAAAAATTACGGCTCCT
AATCATTTGCATCCATACATTTTGATGGCCGCACGGCGCGAAGCAAAAATTACGGCTCCT
AATCATTTGCATCCATACATTTTGATGGCCGCACGGCGCGAAGCAAAARATTACGGCTCCT
AATCATTTGCATCCATACATTTTGATGGCCGCACGGCGCGAAGCAAAAATTACGGCTCCT
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GPA1NAT
GPAl-11-pr
GPAl-12-pr
GPAl-13-pr
GPAl-14-pr
GPAl-15-pr

16
17
18
19
20
Consensus

GPAINAT
GPAl-11-pr
GPAl-12-pr
GPAl-13-pr
GPAl-14-pr
GPAl-15-pr

16
17
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19
20
Consensus

GPA1NAT
GPAl-11-pr
GPAl-12-pr
GPAl-13-pr
GPAl-14-pr
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20
Consensus

GPALINAT
GPAl-11-pr
GPAl-12-pr
GPAl-13~-pr
GPAl-14-pr
GPAl-15-pr

16
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20
Consensus

aatcatttgcatccatacattttgatggccgcacggcgcgaagcaaaaattacggetect
901 960
CGCTGCAGACCTGCGAGCAGGGAAACGCTCCCC-TCACAGACGCGTTGAATTGTCCCCAC
CGCTGCAGACCTGCGAGCAGGGAAACGCTCCCCCTCACAGACGCGTTGAANTGTCCCCAC
CGCTGCAGACCTGCGAGCAGGGAAACGCTCCCC-TCACAGACGCGTTGAATTGTCCCCCC
CGCTGCAGACCTGCGAGCAGGGAAACGCTCCCC-TCACAGACGCGTTGAATTGTCCCCAC
CGCTGCAGACCTGCGAGCAGGGAAACGCTCCCC~-TCACAGACGCGTTGAATTGTCCCCAC
CGCTGCAGACCTGCGAGCAGGGAAACGCTCCCC-TCACAGACGCGTTGAATTGTCCCCAC

cgctgcagacctgcgagcagggaaacgctccee tcacagacgcgttgaa.tgtecce.c
961 1020
GCCGCGCCCCTGTAGAGARATATAAAAGGTTAGGA-~-TTTGCCACTGAGGTTCTTCTTT
CCCGCGCCCCTGTAGAGAAATATAARAAGGTTAGGAATTTGNCCNCTGANGGTTCTTCTTT
GCCGCGCCCCTGTAGAGARATATNAAAGGTTAGGA-~-TTTGCCNCTGGAGGTTCTCCTTT
GCCGCGCCCCTGTAGAGAAATATARAAGGTTAGGA-~-TTGCCACT--GAGGTTCTTCNTT
GCCGCGCCCCTGTAGAGAAATATAAA-GGTTAGGA-~TTGCCACT--GAGGTTCTTCNTT
GCCGCGCCCCTGTAGAGAAATATARAAGGTTAGGA~--TTTGCCACTGGAGGTTCTTCTTT

.ccgecgecectgtagagaaatat.aa.ggttagga .t..........ggttct.c.tt
1021 1080
C-ATATACTTCCTTTT-AARAATCTTGCTA--~GGATACAGTTCTCACATCACATCCGAAC
CCATATACCTNCCTTTTAAARATCCTTGGCTAGGGANACNGGTTCCTCACCATCNCA

C-ATATACTTCCTTTT--AAATCTNGCTA--—GGATACAGTTCTCNCATCNCATCCGAAC
C-ATATACTTCCTTTT--AAANCTTGCTA---GGATACAGTTCTCACATCNCATCCGAAC
C-NTATACTNCCTTTT--AAATCTTGCTA---GGATACAGTTCTCNCATCNCATCCGAAC
C-ATATACTTCCCTTTTAAARATCTTGCTA~---GGATACAGTTCTCACATCACATCCN

@ Jtatad...C.ttE..888.C v waws gga.aC. gt €000 vv s Cuewin
1081 1140
ATAAACAACCATGGGTACCACTCTTGACGACACGGCTTACCGGTACCGCACCAGTGTCCC

ATAAACANCCNNN

ATAAACCACCNTGGN
BT B B N TS TR0 it o i i
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AVERAGE 0.83%
STDEV 0.12%
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AVERAGE 0.84%
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Competitive Mating Assay
For comparing the mating advantage in MATa

MATa and MATu strains should have complementary auxotrophies and the diploids formed by the two MA Ta strains must
be distinguishable. For instance:

Experimental strains:

E] MATa, GPA1-W303, his3, trp1, LEU2, ade2, can1-100

E2 MATa, GPA1-RM::NatMX, his3, irp1, LEU2, ade2. CAN1T

Tester strains:

T1 MATw, GPA1-W303, HIS3, TRP1, leu2, ADE2, can1-100

T2 MATw, GPAT-RM:NatMX, HIS3, TRP1, leu2, ADE2, can1-100

Diploids can be selected on minimal media. E1 diploids are Can® Nat®; E2 diploids are Can® Nat®

Grow overnight cultures of both MATa strains and the tester MA T in YPD + Ade (extra adenine is necessary since
experimental haploids are ade2).

Coulter count. Mix 5x10° E1 cells, 5x10° E2 cells in 10 ml YPD + Ade.
Dilute cells 1:500 in Hz0. Plate 200 7 onto —leu (~400 cells/plate). Label plates “pre-mating.”

Add 2x10° Tester cells. Filter onto a 25 mm 0.45 micron nylon filter. Place filter onto a YPD + Ade plate (four filters per
plate).

Incubate 30° C for 5 hours.

Remove filter from plate and wash off cells with 1 mi H;0 (Concentration of diploids should be ~10%),
Dilute cells 1:10° in H:O. Plate 200 & onto and minimal. Label plates “post-mating.”

Incubate plates 30° C for two days.

Replica plate “pre-mating” —leu plates and “post-mating” minimal plates to Canavanine and ClonNat.
Incubate plates 30" C overnight.

Count colonies on Canavainine and GlonNat plates. Determine the ratio of Can" Nat® to Can® Nat™ pre- and post-mating.
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Quantitative Mating Assay

= For determining the efficiency and kinetics of mating in MATa —= i

MATa and MATu strains should have complementary auxotrophies and the diploids formed by the two MA Ta strains must
be distinguishable. For instance:

Experimental strains;

E1 MATa, GPA1-W303, his3. trp1, LEUZ, ade2, can-100

E2 MATa, GPAT-RM:NatMX, his3, trp1, LEU2, ade2, CANT
Tester strains:

T MATe, GPA1-W303, HIS3, TRP1, leu2, ADE2, can1-100

T2 MATe, GPA1-RM::NatMX, HIS3, TRP1, leu2, ADE?2, cani-100
Diploids can be selected on minimal media.

Grow overnight cultures of both MATa strains and the tester MA T in YPD + Ade (extra adenine is necessary since
experimental haploids are adeZ2).

Coulter count, Mix 2x10" Experimental cells with 10° Tester cells in 100 ml YPD + Ade. Put 1 miintoa 1.5 mi microfuge
tube—this will be time point 1

Dilute cells 1:1Rin H20. Plate 200 i onto and minimal and -leu.
Filter 10 ml of cells onto eight 25 mm 0.45 micron nylon filters. Place filters onto YPD + Ade plates (four filters per plate).
Incubate 30° C

At1h,15h,2h.25h, 3h,35h,4h, and 5 h remove a filter from the plate and wash off cells with 1 mi H;0
(Concentration of diploids should be ~10%). Dilute and plale as above,

Incubate plates 30° C for two days. Il Jd B

Count colonies to determine the mating efficiency.
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Competitive Mating Assay (7/22/08)

For comparing the mating advantage in MATa

MATa and MA T strains should have complementary auxotraphies and the diploids formed by the two MATa strains must
be distinguishable. For instance:

Experimental strains;
E1 MATa, GPA1-W303, his3, trp1, LEUZ2, ade2, can1-100
E2 MATa, GPA1-RM::NatMX, his3, trp1, LEU2, ade2, CAN1

Tester strains:
T1 MATwe, GPA1-W303, HIS3, TRP1, leu2, ADE2, cani-100
T2 MATw, GPA1-RM:NatMX, HIS3, TRP1, leu2, ade2, can1-100

Diploids can be selected on minimal media = adenine.
E1/T1 diploids are Can® Nat®; E2/T1 diploids are Can® Nat®.
E1/T2 diploids are Can® Nat™ E2/T2 diploids are Can® Nat®.

Grow overnight cultures of both MATa strains and the tester MATw in YPD + Ade (extra adenine is necessary since
experimental haploids are ade2).

Coulter count. Mix 5x10° E1 cells, 5x10° E2 cells in 10 ml YPD + Ade.@onicale]

Dilute cells 1:500 in HUN Plate 100 & onto —leu (~200 cells), -leu+canavanine, and ClonNat. Label plates “pre-mating.”

Add 2x10° Tester cells. Filter onto a 25 mm 0.45 micron nylon filter. Place filter onto a YPD + Ade plate (four filters per
plate).

Incubate 30° C for 5 hours

Remove filter from plate and wash off cells with 1 ml H;O (Concentration of diploids should be ~105}.LSonical]
3

Dilute cells 1:2x10% in Hz{:J.J Plate 100 ) onto and minimal+ade. and minimal+ade+can. Label plates “post-mating.”

Incubate plates 30° C for two days.

Replica plate “pre-mating” —leu plates and “post-mating” minimal plates to Canavanine and ClonNat. ~—

Incubate plates 30° C overnight.

Count colonies on Canavainine and ClonNat plates, Determine the ratio of Can® Nat® to Can® Nat® pre- and post-mating.
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Plate counts from second attempt at competitive mating assay (7/29/08)

Expt.plate
1.1
1.2
21
2.2
3.1
3.2
4.1
4.2

-leu
182
137
176
186
167
235
166

194

-leu CAN
22
30
23
22
22
12
1
23

-leu Nat
118
112
70
107

127
91
123

-leu Nat (rep)
110
90
94
104
96
127

min
340
412
378
371
239
251
220
230

min CAN

32
32
31

18
14
L7
20
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