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pLO405 (8898 bp)

gttacagagatgttacgaaccactagtgcactgcagtacacggtttccttgaaatttttttgattcggtaatctccgaacagaaggaagaacgaaggaaggagcaca

SpeI

ScURA3 PromoterConE scar

20 40 60 80 100

gacttagattggtatatatacgcatatgtagtgttgaagaaacatgaaattgcccagtattcttaacccaactgcacagaacaaaaacgtgcaggaaacgaagataa

ScURA3 Promoter

120 140 160 180 200

atcatgtcgaaagctacatataaggaacgtgctgctactcatcctagtcctgttgctgccaagctatttaatatcatgcacgaaaagcaaacaaacttgtgtgcttc

URA3
URA3

Ura3-marker

220 240 260 280 300 320

attggatgttcgtaccaccaaggaattactggagttagttgaagcattaggtcccaaaatttgtttactaaaaacacatgtggatatcttgactgatttttccatgg

NcoIEcoRV

URA3
Ura3-marker

URA3

340 360 380 400 420

agggcacagttaagccgctaaaggcattatccgccaagtacaattttttactcttcgaagacagaaaatttgctgacattggtaatacagtcaaattgcagtactct

BstBI

URA3
Ura3-marker

URA3

440 460 480 500 520

gcgggtgtatacagaatagcagaatgggcagacattacgaatgcacacggtgtggtgggcccaggtattgttagcggtttgaagcaggcggcagaagaagtaacaaa

ApaI
PspOMI

URA3
Ura3-marker

URA3

540 560 580 600 620 640
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ggaacctagaggccttttgatgttagcagaattgtcatgcaagggctccctatctactggagaatatactaagggtactgttgacattgcgaagagcgacaaagatt

SapIStuI
BspQI

URA3
Ura3-marker

URA3

660 680 700 720 740

ttgttatcggctttattgctcaaagagacatgggtggaagagatgaaggttacgattggttgattatgacacccggtgtgggtttagatgacaagggagatgcattg

URA3
Ura3-marker

URA3

760 780 800 820 840

ggtcaacagtatagaaccgtggatgatgtggtttctacaggatctgacattattattgttggaagaggactatttgcaaagggaagggatgctaaggtagagggtga

URA3
Ura3-marker

URA3

860 880 900 920 940 960

acgttacagaaaagcaggctgggaagcatatttgagaagatgcggccagcaaaactaaaaaactgtattataagtaaatgcatgtatactaaactcacaaattagag

URA3
URA3

Ura3-marker

ScURA3 Terminator

980 1,000 1,020 1,040 1,060

cttcaatttaattatatcagttattacccgagtagagcacttgaatccactgccccgggaatctcggtcgtaatgatttctataatgacgaaaaaaaaaaaattgga

URA3 3' HomologyScURA3 Terminator

1,080 1,100 1,120 1,140 1,160

aagaaaaagcttcatggcctttataaaaaggaactatccaatacctcgccagaaccaagtaacagtattttacggggcacaaatcaagaacaataagacaggactgt

URA3 3' Homology

1,180 1,200 1,220 1,240 1,260 1,280

aaagatggacgcattgaactccaaagaacaacaagagttccaaaaagtagtggaacaaaagcaaatgaaggatttcatgcgtttgtactctaatctggtagaaagat

URA3 3' Homology

1,300 1,320 1,340 1,360 1,380

gtttcacagactgtgtcaatgacttcacaacatcaaagctaaccaataaggaacaaacatgcatcatgaagtgctcagaaaagttcttgaagcatagcgaacgtgta

URA3 3' Homology

1,400 1,420 1,440 1,460 1,480



9/6/2019 12:02:29 PMpLO405 (8898 bp) (from 1499-2461 bp)

https://benchling.com/lindseyo/f/lib_xVBBNkZe-optopus/seq_rWh6BSsj-plo405/edit 3/11

gggcagcgtttccaagaacaaaacgctgccttgggacaaggcttgggccgataaggtgtactggcgtatatatatctaattatgtatctctggtgtagcccattttt

URA3 3' Homology

1,500 1,520 1,540 1,560 1,580 1,600

agcatgtaaatataaagaccgagcggccgcgtgttacaaccaattaaccaattctgattagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcag

NotI

KanRKanR Terminator

1,620 1,640 1,660 1,680 1,700

gattatcaataccatatttttgaaaaagccgtttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccg

KanR

1,720 1,740 1,760 1,780 1,800

actcgtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaag

KanR

1,820 1,840 1,860 1,880 1,900 1,920

cttatgcatttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcga

KanR

1,940 1,960 1,980 2,000 2,020

ggcgaaatacgcgatcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcagga

PvuI
AsiSI

KanR

2,040 2,060 2,080 2,100 2,120 2,140

tattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaa

KanR

2,160 2,180 2,200 2,220 2,240

ttccgtcagccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaatc

KanR

2,260 2,280 2,300 2,320 2,340

gatagattgtcgcacctgattgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctggagcaagacgtttcc

NruI

KanR

2,360 2,380 2,400 2,420 2,440 2,460
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cgttgaatatggctcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgatgatatatttttatcttgtgcaatgtaacatcagagatt

KanR PromoterKanR

2,480 2,500 2,520 2,540 2,560

ttgagacacaacgtggctttgttgaataaatcgaacttttgctgagttgaaggatcagtcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcaga

KanR Promoter ColE1

2,580 2,600 2,620 2,640 2,660

ccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccgg

ColE1

2,680 2,700 2,720 2,740 2,760 2,780

atcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttcttctagtgtagccgtagttaggccaccacttcaagaac

ColE1

2,800 2,820 2,840 2,860 2,880

tctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttacc

ColE1

2,900 2,920 2,940 2,960 2,980

ggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaa

ColE1

3,000 3,020 3,040 3,060 3,080 3,100

gcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctt

ColE1

3,120 3,140 3,160 3,180 3,200

tatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacg

DrdI

ColE1

3,220 3,240 3,260 3,280 3,300

gttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtgcggccgccaatgctaaattcgagtgaaacacag

NotI

ColE1

3,320 3,340 3,360 3,380 3,400 3,420

gaagatcagaaaatcctcatttcatccatattaacaataatttcaaatgtttatttgcattatttgaaactaggcaagacaagcaacgaaacgtttttgaaaatttt

URA 5' hom in our plasmids (pTMP136)

3,440 3,460 3,480 3,500 3,520
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gagtattttcaataaatttgtagaggactcagatattgaaaaaaagctacagcaattaatacttgataagaagagtattgagaagggcaacggttcatcatctcatg

URA 5' hom in our plasmids (pTMP136)

3,540 3,560 3,580 3,600 3,620

gatctgcacatgaacaaacaccagagtcaaacgacgttgaaattgaggctactgcgccaattgatgacaatacagacgatgataacaaaccgaagttatctgatgta

URA 5' hom in our plasmids (pTMP136)

3,640 3,660 3,680 3,700 3,720 3,740

gaaaaggattaaagatgctaagagatagtgatgatatttcataaataatgtaattctatatatgttaattaccttttttgcgaggcatatttatggtgaaggataag

URA 5' hom in our plasmids (pTMP136)

3,760 3,780 3,800 3,820 3,840

ttttgaccatcaaagaaggttaatgtggctgtggtttcagggtccataaagcccacatggataacattacccctgaattcgcatctagactgaactggccgataatt

XbaI

URA 5' hom in our plasmids (pTMP136) ConS scar

3,860 3,880 3,900 3,920 3,940

gcagacgaacgaagaggatgtccaatattttttttaaggaataaggatacttcaagactagattcccccctgcattcccatcagaaccgtaaaccttggcgctttcc

ScRPL18B Promoter
Sc pRPL18B

3,960 3,980 4,000 4,020 4,040 4,060

ttgggaagtattcaagaagtgccttgtccggtttctgtggctcacaaaccagcgcgcccgatatggctttcttttcacttatgaatgtaccagtacgggacaattag

ScRPL18B Promoter
Sc pRPL18B

4,080 4,100 4,120 4,140 4,160

aacgctcctgtaacaatctctttgcaaatgtggggttacattctaaccatgtcacactgctgacgaaattcaaagtaaaaaaaaatgggaccacgtcttgagaacga

ScRPL18B Promoter
Sc pRPL18B

4,180 4,200 4,220 4,240 4,260 4,280

tagattttctttattttacattgaacagtcgttgtctcagcgcgctttatgttttcattcatacttcatattataaaataacaaaagaagaatttcatattcacgcc

ScRPL18B Promoter
Sc pRPL18B

4,300 4,320 4,340 4,360 4,380

caagaaatcaggctgctttccaaatgcaattgacacttcattagccatcacacaaaactctttcttgctggagcttcttttaaaaaagacctcagtacaccaaacac

ScRPL18B Promoter
Sc pRPL18B

4,400 4,420 4,440 4,460 4,480
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gttacccgacctcgttattttacgacaactatgataaaattctgaagaaaaaataaaaaaattttcatacttcttgcttttatttaaaccattgaatgatttctttt

ScRPL18B Promoter
Sc pRPL18B

4,500 4,520 4,540 4,560 4,580 4,600

gaacaaaactacctgtttcaccaaaggaaatagaaagaaaaaatcaattagaagaaaacaaaaaacaaaagatctatgggttctgttgataataagtttaataaaga

ScRPL18B Promoter
Sc pRPL18B

Zdk1

4,620 4,640 4,660 4,680 4,700

gaaaacaagagctggagccgaaatacactctttgcctaacttaaatgtagaacagaagttcgcttttatagtatctttgtttgatgatccatcacaatctgccaatt

Zdk1

4,720 4,740 4,760 4,780 4,800

tgttggcagaggctaagaaattaaacgacgctcaagcaccaaaaggttctgtatcaaaaggcgaggcggtcattaaagagttcatgaggtttaaagtccatatggaa

mScarletZdk1

4,820 4,840 4,860 4,880 4,900 4,920

ggaagcatgaatggtcacgagtttgagatagagggagagggtgagggaaggccgtacgaagggacgcaaactgcgaagttgaaggtaacgaaaggcggccctctgcc

mScarlet

4,940 4,960 4,980 5,000 5,020

attctcttgggacatcctttcaccgcaatttatgtacggctctagggccttcacaaaacaccccgccgatattccggattactataaacaaagttttcctgagggct

BspEI Bsu36I

mScarlet

5,040 5,060 5,080 5,100 5,120

tcaagtgggaaagagtaatgaacttcgaggatgggggagctgtgacggttactcaagacactagcctggaggacggtactcttatatacaaggtaaaactaagaggg

mScarlet

5,140 5,160 5,180 5,200 5,220 5,240

acgaattttccgccagacggccccgtgatgcaaaaaaaaactatggggtgggaagcatccaccgagaggctgtaccccgaagacggggtcctgaagggtgatattaa

mScarlet

5,260 5,280 5,300 5,320 5,340

aatggcattaagattaaaagatggcgggagatacttagctgacttcaagactacatataaagccaaaaaacctgtacagatgcctggagcttacaatgtggatcgta

mScarlet

5,360 5,380 5,400 5,420 5,440
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agctggatattacatcccacaacgaagattataccgtggtggagcagtacgagcgttcagaggggcgtcactccaccgggggtatggatgaattatacaagagcggt

BsaHI

mScarlet

5,460 5,480 5,500 5,520 5,540 5,560

cttagaagcagggcgcaagcgtcaaattcagcggtagatggaacagcaggtccaggtagtactggcagcagaggatcccccgaattcggcattgatctgagcggcct

AloI

mScarlet
yeLANS1

NESLOVNLS

NES Yum2015

PEF

5,580 5,600 5,620 5,640 5,660

gaccctgcagggttctggaagtgggtcgttggctactacacttgaacgtattgagaagaactttgtcattactgacccaagattgccagataatcccattatattcg

SbfI

NESLOVNLS
yeLANS1

5,680 5,700 5,720 5,740 5,760

cgtccgatagtttcttgcagttgacagaatatagccgtgaagaaattttgggaagaaactgcaggtttctacaaggtcctgaaactgatcgcgcgacagtgagaaaa

NESLOVNLS
yeLANS1

5,780 5,800 5,820 5,840 5,860 5,880

attagagatgccatagataaccaaacagaggtcactgttcagctgattaattatacaaagagtggtaaaaagttctggaacctctttcacttgcagcctatgcgaga

PvuII BstAPI

NESLOVNLS
yeLANS1

5,900 5,920 5,940 5,960 5,980

tcagaagggagatgtccagtactttattggggttcagttggatggaactgagcatgtccgagatgctgccgagagagagggagtcatgctgattaagaaaactgcag

NESLOVNLS
yeLANS1

6,000 6,020 6,040 6,060 6,080

aaaatattgatgctgctgctaagagatcttggtctatggctttcgagctcggatcctaactcgaggcgaatttcttatgatttatgatttttattattaaataagtt

SacI
TliI
XhoI
PspXI
PaeR7I

Eco53kI

NESLOVNLS
yeLANS1

ScADH1 Terminator
Sc tADH1

NLS #11

6,100 6,120 6,140 6,160 6,180 6,200
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ataaaaaaaataagtgtatacaaattttaaagtgactcttaggttttaaaacgaaaattcttattcttgagtaactctttcctgtaggtcaggttgctttctcaggt

ScADH1 Terminator
Sc tADH1

6,220 6,240 6,260 6,280 6,300

atagcatgaggtcgctcttattgaccacacctctaccggcatgccgagcaaatgcctgcaaatcgctccccatttcgctgccaaaccagatgtcaacacagctacaa

SphI

ScADH1 Terminator
Sc tADH1

Con1 scar

6,320 6,340 6,360 6,380 6,400 6,420

cgaagaggatgtccaatattttttttaaggaataaggatacttcaagactagattcccccctgcattcccatcagaaccgtaaaccttggcgctttccttgggaagt

ScRPL18B Promoter
Sc pRPL18B

6,440 6,460 6,480 6,500 6,520

attcaagaagtgccttgtccggtttctgtggctcacaaaccagcgcgcccgatatggctttcttttcacttatgaatgtaccagtacgggacaattagaacgctcct

ScRPL18B Promoter
Sc pRPL18B

6,540 6,560 6,580 6,600 6,620

gtaacaatctctttgcaaatgtggggttacattctaaccatgtcacactgctgacgaaattcaaagtaaaaaaaaatgggaccacgtcttgagaacgatagattttc

ScRPL18B Promoter
Sc pRPL18B

6,640 6,660 6,680 6,700 6,720 6,740

tttattttacattgaacagtcgttgtctcagcgcgctttatgttttcattcatacttcatattataaaataacaaaagaagaatttcatattcacgcccaagaaatc

ScRPL18B Promoter
Sc pRPL18B

6,760 6,780 6,800 6,820 6,840

aggctgctttccaaatgcaattgacacttcattagccatcacacaaaactctttcttgctggagcttcttttaaaaaagacctcagtacaccaaacacgttacccga

ScRPL18B Promoter
Sc pRPL18B

6,860 6,880 6,900 6,920 6,940

cctcgttattttacgacaactatgataaaattctgaagaaaaaataaaaaaattttcatacttcttgcttttatttaaaccattgaatgatttcttttgaacaaaac

ScRPL18B Promoter
Sc pRPL18B

6,960 6,980 7,000 7,020 7,040 7,060
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tacctgtttcaccaaaggaaatagaaagaaaaaatcaattagaagaaaacaaaaaacaaaagatctatgaagagaacattgttgaaggattggaaaaccagattatc

K
1

R
2

T
3

L
4

L
5

K
6

D
7

W
8

K
9

T
10

R
11

L
12

S
13

ScRPL18B Promoter
Sc pRPL18B

Hs_RGS2(33-67)

7,080 7,100 7,120 7,140 7,160

atacttcttacagaactcatctacacctggtaagccaaagacaggtaagaaatctaaacaacaaggcggtggcggaagtggcggaggaggttcgggcggaagtggtt

Y
14

F
15

L
16

Q
17

N
18

S
19

S
20

T
21

P
22

G
23

K
24

P
25

K
26

T
27

G
28

K
29

K
30

S
31

K
32

Q
33

Q
34

G
1

G
2

G
3

G
4

S
5

G
6

G
7

G
8

G
9

S
10

G
11

G
12

S
13

G
14

Hs_RGS2(33-67) Hs_RGS2 GS-Linker

7,180 7,200 7,220 7,240 7,260

ctgctgaaggttctgttgctagacaaccagacttgttgacttgtgacgacgaaccaatccacatcccaggtgctatccaaccacacggtttgttgttggctttggct

CspCI

S
15

iRFP713 (irfp)

7,280 7,300 7,320 7,340 7,360 7,380

gctgacatgactatcgttgctggttctgacaacttgccagaattgactggtttggctatcggtgctttgatcggtagatctgctgctgacgttttcgactctgaaac

iRFP713 (irfp)

7,400 7,420 7,440 7,460 7,480

tcacaacagattgactatcgctttggctgaaccaggtgctgctgttggtgctccaatcactgttggtttcactatgagaaaggacgctggtttcatcggttcttggc

iRFP713 (irfp)

7,500 7,520 7,540 7,560 7,580

acagacacgaccaattgatcttcttggaattggaaccaccacaaagagatgttgctgaaccacaagctttcttcagaagaactaactctgctatcagaagattgcaa

iRFP713 (irfp)

7,600 7,620 7,640 7,660 7,680 7,700

gctgctgaaactttggaatctgcttgtgctgctgctgctcaagaagttagaaagatcactggtttcgacagagttatgatctacagattcgcttctgacttctctgg

iRFP713 (irfp)

7,720 7,740 7,760 7,780 7,800

tgaagttatcgctgaagacagatgtgctgaagttgaatctaagttgggtttgcactacccagcttctactgttccagctcaagctagaagattgtacactatcaacc

iRFP713 (irfp)

7,820 7,840 7,860 7,880 7,900



9/6/2019 12:02:29 PMpLO405 (8898 bp) (from 7919-8881 bp)

https://benchling.com/lindseyo/f/lib_xVBBNkZe-optopus/seq_rWh6BSsj-plo405/edit 10/11

cagttagaatcatcccagacatcaactacagaccagttccagttactccagacttgaacccagttactggtagaccaatcgacttgtctttcgctatcttgagatct

iRFP713 (irfp)

7,920 7,940 7,960 7,980 8,000 8,020

gtttctccagttcacttggaattcatgagaaacatcggtatgcacggtactatgtctatctctatcttgagaggtgaaagattgtggggtttgatcgtttgtcacca

iRFP713 (irfp)

8,040 8,060 8,080 8,100 8,120

cagaactccatactacgttgacttggacggtagacaagcttgtgaattggttgctcaagttttggcttggcaaatcggtgttatggaagaaggatccttagctacta

iRFP713 (irfp)

8,140 8,160 8,180 8,200 8,220

cgctagagcgtatagaaaaaaatttcgtgatcaccgatccaagattgccggacaacccaatcatatttgcttccgattcctttttacaactgaccgaatacagtaga

asLOV2(404-546)

8,240 8,260 8,280 8,300 8,320 8,340

gaggagattctgggtaggaattgcaggttccttcagggtcccgagactgatcgtgcaacagttaggaaaattagagatgcgatagacaaccagacagaagttaccgt

KflI

asLOV2(404-546)

8,360 8,380 8,400 8,420 8,440

gcagttgatcaattataccaagagcggaaaaaaattctggaacttatttcatttacagccaatgcgtgaccagaagggcgacgtacagtatttcattggtgtgcaac

asLOV2(404-546)

8,460 8,480 8,500 8,520 8,540 8,560

tagacgggacagagcacgtacgtgacgcagcagaaagagagggcgtgatgttgataaaaaaaactgcagagaatatcgacgaggctgcgaaagagctataatggcat

AleI BcgI

asLOV2(404-546)

8,580 8,600 8,620 8,640 8,660

tgaattgaattgaaatcgatagatcaatttttttcttttctctttccccatcctttacgctaaaataatagtttattttattttttgaatattttttatttatatac

Sc tPGK1
PGK1 Terminator

8,680 8,700 8,720 8,740 8,760

gtatatatagactattatttatcttttaatgattattaagatttttattaaaaaaaaattcgctcctcttttaatgcctttatgcagtttttttttcccattcgata

SnaBI

Sc tPGK1
PGK1 Terminator

8,780 8,800 8,820 8,840 8,860 8,880



9/6/2019 12:02:29 PMpLO405 (8898 bp) (from 8882-8898 bp)

https://benchling.com/lindseyo/f/lib_xVBBNkZe-optopus/seq_rWh6BSsj-plo405/edit 11/11

tttctatgtgctgagca

BlpI

8,890


