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Figure S1 Molecular docking model of OEW and lupeol using PyMOL software.

Figure S2 Molecular docking model of GgbAS and B-amyrin using PyYMOL software.



Figure S3 Molecular docking model of MdOSC1 and a-amyrin using PyMOL software.
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Figure S4 Influence of triple mutants on the activity of a-amyrin synthase from Malusxdomestica
(MdOSC1) on its activity.



20 [ a-amyrin

Titer (mg/L)
@ 3
N
[
1
1
specific titer
(mg/g biomass)

B-amyrin 5 | a-amyrin [] B-amyrin 25
4 _ 20
s
3 215
a
2 o 10
_
1 A‘ ‘ = 5
0 /1 —
& & $ & RN $ &
NS & S
g & & &
'59 "
2 o
& S

Figure S5 Influence of combinatorial mutagenesis of a-amyrin synthase from Malusxdomestica
(MdOSC1) on its activity.
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Figure S6 Representative chromatograms of (a) standard (b) sample.
Table S1 Plasmids used in this study
Plasmids and strains Description Source
Plasmids
SCIB2SS AmpR, pBR322 origin, Pprcki, Preri, Tapmi, Tever, (Jensen et al.,
URA3 2014)
p056-LOXP- pC{B255 derivative, Ppgki-GgbASI-TupHi, Preri,  This study
GgbAS1-URA Tcycr, URA3
p056-LOXP- pCfB255 derivative, Ppcki-GgbASM?*-T py;, This study
GgbASIM?A-URA  Prery, Tever, URA3
p056-LOXP- pCfB255 derivative, Ppgki-GgbASM**%“-T py;, This study
GgbASM25G.URA Prer1, Teyer, URA3
p056-LOXP- pCfB255 derivative, Ppcki-GgbASM*-T py;, This study
GgbASM2%I.URA Prer1, Teyer, URA3
p056-LOXP- pCfB255 derivative, Ppoki-GgbASM*L-T,py;, This study

GgbASM2L_URA

Prer1, Tever, URA3



p056-LOXP-
GgbASM256P_URA
p056-LOXP-
GgbASM256V_URA
p056-LOXP-
GgbASM>F-URA
p056-LOXP-
GgbASM256W_URA
p056-LOXP-
GgbASM256Y_URA
p056-LOXP-
GgbASM256P_URA
p056-LOXP-
GgbASM256E_URA
p056-LOXP-
GgbASM256R_URA
p056-LOXP-
GgbASM2S6H_URA
p056-LOXP-
GgbASM256K_URA
p056-LOXP-
GgbASM2565_URA
p056-LOXP-
GgbASM2S6T_URA
p056-LOXP-
GgbASM2S6C.URA
p056-LOXP-
GgbASM2N _URA
p056-LOXP-
GgbASM256Q_URA
p056-LOXP-
GgbASC258A-URA
p056-LOXP-
GgbASC2586_URA
p056-LOXP-
GgbASCS.URA
p056-LOXP-
GgbASC2L_URA

pCfB255 derivative,

Prer1, Teyer, URA3

pCfB255 derivative,

Prer1, Tever, URA3

pCfB255 derivative,

Prer1, Tever, URA3

pCfB255 derivative,

Prer1, Teyer, URA3

pCfB255 derivative,

Prer1, Teyer, URA3

pCiB255 derivative,

Prer1, Teyer, URA3

pCfB255 derivative,

Prer1, Tever, URA3

pCfB255 derivative,

Prer1, Teyer, URA3

pCiB255 derivative,

Prer1, Teyer, URA3

pCiB255 derivative,

Prer1, Tever, URA3

pCfB255 derivative,

Prer1, Tever, URA3

pCfB255 derivative,

Prer1, Tever, URA3

pC{B255 derivative,

Prer1, Teyer, URA3

pC{B255 derivative,

Prer1, Tever, URA3

pCfB255 derivative,

Prer1, Tever, URA3

pCfB255 derivative,

Prer1, Tever, URA3

pCfB255 derivative,

Prer1, Tever, URA3

PCfB255 derivative,

Prer1, Tever, URA3

pCfB255 derivative,

Prer1, Tever, URA3

Prxi-GgbASM P Ty,

Prxi-GgbASM-Typp,

Prcxi-GgbASM Ty,

Prxi-GgbASM> Y _Typp,

Prcki-GgbASM Y _T ipui,

Ppcx1-GgbASM?3P_T pyi,

Prck1-GgbASM?E-Tpuy,

Prck1-GgbASM? R T pu,

Ppcx1-GgbASM? T pyy,

Prcki-GgbASM K- T 1pm,

Prcki-GgbASM?5S_T ipm,

Prxi-GgbASM - Typuy,

Ppcxi-GgbASM - T pu1,

Prcxi-GgbASMN-T pp1,

Ppx1-GgbASM?%C-Tppi,

Ppxi-GgbAS“*-Tipui,

Prxi-GgbAS“*-Tupui,

Prck1-GgbAS T pui,

Prcki-GgbAS LT pp1,

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study



p056-LOXP-
GgbASC2S$P_URA
p056-LOXP-
GgbASC258V-URA
p056-LOXP-
GgbASC>SF-URA
p056-LOXP-
GgbASC¥$W_-URA
p056-LOXP-
GgbASC¥$Y-URA
p056-LOXP-
GgbASC¥$D-URA
p056-LOXP-
GgbASCPSE-URA
p056-LOXP-
GgbASC¥SR-URA
p056-LOXP-
GgbASC¥SH-URA
p056-LOXP-
GgbASC¥SK-URA
p056-LOXP-
GgbASC¥$5-URA
p056-LOXP-
GgbASC?ST-URA
p056-LOXP-
GgbASC?M_URA
p056-LOXP-
GgbASCPN-URA
p056-LOXP-
GgbASC?SSQURA
p056-LOXP-
GgbASC?0A _URA
p056-LOXP-
GgbASC?0G_URA
p056-LOXP-
GgbASC?OURA
p056-LOXP-
GgbAST?OL -URA

pCfB255 derivative,
Prer1, Teyer, URA3
pCfB255 derivative,
Prer1, Tever, URA3
pCfB255 derivative,
Preri, Tever, URA3
pC{B255 derivative,
Prer1, Tever, URA3
pCiB255 derivative,
Preri, Teyer, URA3
pCiB255 derivative,
Preri, Teycer, URA3
pCfB255 derivative,
Preri, Teycer, URA3
pCfB255 derivative,
Preri, Teyer, URA3
pCfB255 derivative,
Preri, Teyer, URA3
pCfB255 derivative,
Preri, Teycer, URA3
pCfB255 derivative,
Prer1, Tever, URA3
pCfB255 derivative,
Prer1, Tever, URA3
pCfB255 derivative,
Prer1, Teyer, URA3
pCfB255 derivative,
Preri, Tever, URA3
pCfB255 derivative,
Prer1, Tever, URA3
pCfB255 derivative,
Prer1, Tever, URA3
pC{B255 derivative,
Prer1, Tever, URA3
pCiB255 derivative,
Preri, Teyer, URA3
pCfB255 derivative,
Preri, Teyer, URA3

Ppxi-GgbAS“* - Tipui,

Prxi-GgbAS“?* -Tipui,

Ppxi-GgbAS“@* - Tipui,

Prcki-GgbAS“* " -Tipui,

Prcki-GgbAS YTy,

Prcxi-GgbAS“*P-T 1pmi,

Prcx1-GgbASC E-Typp1,

Prcx1-GgbASCP T pp1,

Prcri-GgbASC*U-Tpyy,

Prcri-GgbASC> ¥ -Typpy,

Prxi-GgbAS > ¥S-Typpy,

Ppcki-GgbASC* ¥ -Tapui,

Ppeki-GgbASC*™M-Tpuy,

Ppcki-GgbASC*N-Typui,

Ppcki-GgbASC*3-Tpy,

Ppcki-GgbASC*A-Tpuy,

Prcxi-GgbAS“"-Typui,

Prcri-GgbASC*-Tpu,

Prcri-GgbASC* - Tpui,

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study



p056-LOXP-
GgbASC?P_URA
p056-LOXP-
GgbASC?V-URA
p056-LOXP-
GgbASC?F_-URA
p056-LOXP-
GgbASC?OW_URA
p056-LOXP-
GgbASC?0Y-URA
p056-LOXP-
GgbASC?P_URA
p056-LOXP-
GgbASC?VE-URA
p056-LOXP-
GgbASC?R_URA
p056-LOXP-
GgbASC?ON-URA
p056-LOXP-
GgbASC?K URA
p056-LOXP-
GgbASC?95_-URA
p056-LOXP-
GgbASC?OT.URA
p056-LOXP-
GgbASC?M _URA
p056-LOXP-
GgbASC?N-URA
p056-LOXP-
GgbASC?0Q_URA
p056-LOXP-
ngAsM256Q/C258A_
URA
p056-LOXP-
ngAsM256Q/C258V_
URA
p056-LOXP-
ngASM256A/C258A_

pC{B255 derivative,
Prer1, Teyer, URA3
pCfB255 derivative,
Prer1, Tever, URA3
pC{B255 derivative,
Preri, Tever, URA3
pCfB255 derivative,
Prer1, Tever, URA3
pCfB255 derivative,
Preri, Teyer, URA3
pCfB255 derivative,
Preri, Teycer, URA3
pCfB255 derivative,
Preri, Teycer, URA3
pCfB255 derivative,
Preri, Teyer, URA3
pCfB255 derivative,
Preri, Teyer, URA3
pCfB255 derivative,
Preri, Teycer, URA3
pCiB255 derivative,
Prer1, Tever, URA3
pCfB255 derivative
Prer1, Tever, URA3
pCfB255 derivative,
Prer1, Teyer, URA3
pCfB255 derivative,
Preri, Tever, URA3
pCfB255 derivative,
Prer1, Tever, URA3

pCfB255 derivative,

Ppcxi-GgbAS“*®-Typp,

Ppeki-GgbASC*V-Typui,

Ppcx1-GgbAS“* " -Typp,

Ppcx1-GgbAS“*V-Tpui,

Prcri-GgbASC** Y -Typpy,

Prcri-GgbASC*P-Tppy,

Prcri-GgbASC* - Tpui,

Prxi-GgbASC*R-Tppy,

Prcri-GgbASC* 1T pyy,

Prcri-GgbASC* % T yppy,

Prxi-GgbASC*S-Typpy,

Ppcki-GgbASC**T-T1pu,

Ppeki-GgbASC**™M-Tpuy,

Ppeki-GgbASC*N-Tpuy,

Ppcki-GgbASC*-Tpyy,

PPGKJ—ngASM256Q/C258A—

Tupni, Preri, Teycr, URA3

pCfB255 derivative,

PPGK1-ngASM256Q/C258V—

Tupni, Preri, Tceycr, URA3

pCfB255 derivative,

PPGKJ—ngASM256A/C258A—

Tupni, Preri, Teycr, URA3
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This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study



URA

p056-LOXP-
ngAsM256A/C258V_
URA
p056-LOXP-
ngAsMZSGQ/C%OW_
URA
p056-LOXP-
ngAstséQ/C%OH_
URA
p056-LOXP-
ngAsMZSGA/C%OW_
URA
p056-LOXP-
ngAsMZSGA/C%OH_
URA
p056-LOXP-

ng 4 SC258A/C260W_
URA
p056-LOXP-
ngAs(lZSSA/CZéOH_
URA
p056-LOXP-

ng 4, SC258V/C260W_
URA
p056-LOXP-

ng 4, SC258V/C260H_
URA
p056-LOXP-
ngAsMZSGA/CZSSA/C%O
W-URA
p056-LOXP-
ngAstséA/C258V/C26O
W-URA
p056-LOXP-

ngASM256A/C258A/C26O

H.URA

pCfB255 derivative, Ppgk;-GghASM>0A/C258V_
Tupni, Preri, Tceycr, URA3

pCiB255 derivative, Ppgxi-GgbASM?30Q/C260W_
Tupni, Preri, Tceycr, URA3

pCfB255 derivative, Ppcx;-GghASM?30Q/C260H_
Tupni, Preri, Teycr, URA3

pCiB255 derivative, Ppgxi-GgbASM?36A/C260W_
Tupni, Preri, Tceycr, URA3

pCfB255 derivative, Ppcx;-GghASM?36A/C258H_
Tupni, Preri, Tceycr, URA3

pCfB255 derivative, Ppcki-GgbASC38AC260W.
Tupui, Preri, Tceycr, URA3

pCfB255 derivative, Ppgk1-GgbASC>8A/C260H_
Tupni, Preri, Tceycr, URA3

pCfB255 derivative, Ppcx;-GghASC?8V/C260W._
Tupni, Preri, Tceycr, URA3

pCfB255 derivative, Ppgk1-GgbASC>8V/C260H_
Tupni, Preri, Tceycr, URA3

pCiB255 Ppcri-GgbAS

M256A/C258A/C260W-TADH], PTEFI, TCYC], URA3

derivative,

pCiB255 derivative, Ppcki-GgbAS

M256A/C258V/C260W-TADH], PTEFI, TCYC], URA3

pC{B255 Prcri-GgbAS

M256A/C258A/C260H'TADH1, PTEFI, TCYC], URA3

derivative,

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study



p056-LOXP-
ngAsM256A/C258V/C26O
H.URA

p056-LOXP-
ngASM256Q/C258A/C26O
W.URA

p056-LOXP-
ngASM256Q/C258V/C26O
W.URA

p056-LOXP-
ngAsM256Q/C258A/C26O
H.URA

p056-LOXP-
ngASM256Q/C258V/C26O
H.URA
p056-LOXP-OEW-
URA

p056-LOXP-
OEWM256A_URA
p056-LOXP-
OEWM256G_URA
p056-LOXP-
OEWM256I_URA
p056-LOXP-
OEWM256L_URA
p056-LOXP-
OEWM256P_URA
p056-LOXP-
OEWM256V_URA
p056-LOXP-
OEWM256F _URA
p056-LOXP-
OEWM256W_URA
p056-LOXP-
OEWM256Y.URA
p056-LOXP-
OEWM256D_URA

pCfB255

derivative,

Ppoki-GgbAS

M256A/C258V/C260H-TADH1, PTEF], TCYC], URA3

pCfB255

derivative,

PPGKI-ngAS

M256Q/C258A/C260W—TADH1, PTEF], TCYCI, URA3

pCfB255

derivative,

Ppoxi-GgbAS

M256Q/C258V/C260W-TAD[—1], PTEFI, TCYC], URA3

pCfB255

derivative,

PPGKI-ngAS

M256Q/C258A/C260H—TADH1, PTEFI, TCYC], URA3

pCfB255

derivative,

Ppoki-GgbAS

M256Q/C258WC260H—TADH1, PTEFI, TCYC], URA3

pCfB255 derivative, Ppcoxi-OEW-Tapri, Preri,

Tcyer, URA3
pCfB255
Prer1, Tever, URA3
pCfB255
Prer1, Tever, URA3
pCfB255
Preri, Teycer, URA3
pCfB255
Preri, Teyer, URA3
pCfB255
Preri, Teycer, URA3
pCfB255
Preri, Teyer, URA3
pCfB255
Preri, Teyer, URA3

pCiB255 derivative,
Preri, Teyer, URA3

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

pCiB255  derivative,
Prer1, Tever, URA3
pCfB255 derivative,

Prer1, Tever, URA3

Ppexi-OEWMP 4Ty,

Prcri-OEWM?%C_ T pyy,

Ppexi-OEWMPSL Ty,

Ppexi-OEWMPSL T pyy,

Ppcxi-OEWMSP_T py,

Ppexi-OEWMX_Tpyy,

Ppcxi-OEWMPSE_T py,

Ppcxi-OEWMP Y Ty,

Ppexi-OEWMY T npy,

Prcri-OEWM?P T nyp,

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study



p056-LOXP-
OEWM256E_URA
p056-LOXP-
OEWM256R_URA
p056-LOXP-
OEWM256H_URA
p056-LOXP-
OEWM256K_URA
p056-LOXP-
OEWM2565_URA
p056-LOXP-
OEWM2S6T_URA
p056-LOXP-
OEWM256C_URA
p056-LOXP-
OEWM2S6N_URA
p056-LOXP-
OEWM256Q_URA
p056-LOXP-
OEWC2$A_URA
p056-LOXP-
OEWC2%G_URA
p056-LOXP-
OEWC2SLURA
p056-LOXP-
OEWC2SL.URA
p056-LOXP-
OEWC25$P_URA
p056-LOXP-
OEWC2V.URA
p056-LOXP-
OEWC2SSF_URA
p056-LOXP-
OEWC2SW_URA
p056-LOXP-
OEWC2$Y_URA
p056-LOX
P-OEWC2D_URA

pCfB255
Prer1, Teyer, URA3
pCfB255
Prer1, Tever, URA3
pCfB255
Prer1, Tever, URA3
pCfB255
Preri, Teyer, URA3
pCfB255
Preri, Teyer, URA3
pCfB255
Preri, Teycer, URA3
pCfB255
Preri, Teycer, URA3
pCfB255
Preri, Teyer, URA3
pCfB255
Preri, Teyer, URA3
pCfB255
Preri, Teycer, URA3
pCfB255
Prer1, Tever, URA3
pCfB255
Prer1, Tever, URA3
pCfB255
Prer1, Teyer, URA3
pCfB255
Prer1, Tever, URA3
pCfB255
Prer1, Tever, URA3
pCfB255
Prer1, Tever, URA3
pCfB255
Prer1, Tever, URA3
pCfB255
Preri, Teyer, URA3
pCfB255
Preri, Teyer, URA3

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,
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Ppcxi-OEWMPSET s,

Prexi-OEWMPR_T s,

Ppci1-OEWM?CH_T

Ppex1-OEWMK T pyy,

Ppexi-OEWM STy,

Ppexi-OEWMPST Ty,

Ppoki-OEWM?5C_T py,

Proki-OEWMN_T py,

Proki-OEWM%_T i pyy,

Ppexi-OEW 4T ppy1,

Ppxi-OEW 9T ypp1,

Prox1-OEW 3 T py,

Pprexi-OEW LT pyy,

PPGK]-OEWc”gP-TADHJ,

PPGK]-OEWczng-TADHJ,

PPGK]-OEWczng-TADHJ,

Prex1-OEWP_Tpp1,

Ppcki-OEW YT ppy,

Ppxi1-OEWP_Typp1,

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study



p056-LOXP-
OEWCZ8E_URA
p056-LOXP-
OEWC28R_URA
p056-LOXP-
OEWCZ8H_URA
p056-LOXP-
OEWC 23K URA
p056-LOXP-
OEWC2%S_URA
p056-LOXP-
OEW©%T.URA
p056-LOXP-
OEWC2M_URA
p056-LOXP-
OEWC2%¥N.URA
p056-LOXP-
OEW©2%Q_URA
p056-LOXP-
OEW©200A_URA
p056-LOXP-
OEWC2600G_URA
p056-LOXP-
OEWC2OLURA
p056-LOXP-
OEWC260L.URA
p056-LOXP-
OEWC260P_URA
p056-LOXP-
OEWC20V_.URA
p056-LOXP-
OEWC26F_ URA
p056-LOXP-
OEWC20W.URA
p056-LOXP-
OEW©2¢0Y_URA
p056-LOXP-
OEW©2¢D_URA

pCfB255
Prer1, Teyer, URA3
pCfB255
Prer1, Tever, URA3
pCfB255
Prer1, Tever, URA3
pCfB255
Preri, Teyer, URA3
pCfB255
Preri, Teyer, URA3
pCfB255
Preri, Teycer, URA3
pCfB255
Preri, Teycer, URA3
pCfB255
Preri, Teyer, URA3
pCfB255
Preri, Teyer, URA3
pCfB255
Preri, Teycer, URA3
pCfB255
Prer1, Tever, URA3
pCfB255
Prer1, Tever, URA3
pCfB255
Prer1, Teyer, URA3
pCfB255
Prer1, Tever, URA3
pCfB255
Prer1, Tever, URA3
pCfB255
Prer1, Tever, URA3
pCfB255
Prer1, Tever, URA3
pCfB255
Preri, Teyer, URA3
pCfB255
Preri, Teyer, URA3

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,

derivative,
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PPGK]-OEWCHSE-TADH],

PPGK]-OEWczng-TADHJ,

PPGK]-OEWCHSH—TADHh

Prexi-OEW? KT ypyi,

Ppexi-OEW_Tpuy,

Ppeki-OEW ST T ppy,

Ppcki-OEWPSM_T py,

Ppcxi-OEWN_Tpm,

Ppxi-OEW T pp1,

Ppxi-OEWT ppyy,

Ppxi-OEW*%_T yppy,

Prox1-OEWLT ipy,

Ppexi-OEWSL T pyy,

PPGK]-OEWCMOP-TADHJ,

PPGK]-OEWCMOV-TADHJ,

PPGK]-OEWCMOF-TADHJ,

Prex1-OEWS"_ T yppi,

Ppcki-OEWY T ypuy,

Ppxi-OEW*P_T yppy,

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study



p056-LOXP-
OEWC26OE_URA
p056-LOXP-
OEWC26OR_URA
p056-LOXP-
OEWC26OH_URA
p056-LOXP-
OEWC260K_URA
p056-LOXP-
OEWC260S_URA
p056-LOXP-
OEWC260T_URA
p056-LOXP-
OEWC260M_URA
p056-LOXP-
OEWC260N_URA
p056-LOXP-
OEWC260Q_URA
p056-LOXP-
OEWM256V/C260A_URA
p056-LOXP-
OEWM256L/C26OA_URA
p056-LOXP-
OEWM256C/C260A_URA
p056-LOXP-
OEWM256I/C260A_URA
p056-LOXP-
OEWM256Y/C26OA_URA
p056-LOXP-
OEWM256V/C26OG_URA
p056-LOXP-
OEWM256L/C26OG_URA
p056-LOXP-
OEWM256C/C260G_URA
p056-LOXP-
OEWM256I/C26OG_URA
p056-LOXP-
OEWM256Y/C260G_URA

pCfB255 derivative,
Preri, Tever, URA3
pCfB255 derivative,
Preri, Tever, URA3
pCfB255 derivative,
Preri, Tever, URA3
pCfB255 derivative,

Prer1, Teyer, URA3

AmpR, pBR322 origin,

Prer1, Teyer, URA3

AmpR, pBR322 origin,

Prer1, Teyer, URA3

AmpR, pBR322 origin,

Prer1, Tever, URA3

AmpR, pBR322 origin,

Prer1, Teyer, URA3

AmpR, pBR322 origin,

Prer1, Teyer, URA3

Prexi-OEWS% T puy,

Prcxi-OEWCR_ T py,

Ppx1-OEW" T pyy,

Prox1-OEWC?K_Typm,

Ppaxi-OEWC2S_ T p,

Prcx1-OEWST_Typu,

Ppcki-OEW™M_T iy,

Prcxi-OEW*N_Tpy;,

Ppxi-OEWC_T ppy,

AmpR, pBR322 origin, Ppgk;-QEWM?367/C2604.
Tupni, Preri, Tceycr, URA3
AmpR, pBR322 origin, Ppgx-OEW230L/C2604.
Tapmi1, Preri, Tcver, URA3
AmpR, pBR322 origin, Ppek-QEWM236C/C2604_
Tapmi1, Preri, Tcver, URA3
AmpR, pBR322 origin, Ppck;-QEWM?36/C2604_
Tapmi1, Preri, Tcver, URA3
AmpR, pBR322 origin, Ppox-OEWM2367/C2604_
Tapmi1, Preri, Tcver, URA3
AmpR, pBR322 origin, Ppgx-OEWM?36V/C2606.
Tapmi1, Preri, Tcver, URA3
AmpR, pBR322 origin, Ppck-QEWM236L/C260G_
Tapmi1, Preri, Tcver, URA3
AmpR, pBR322 origin, Ppgx;-OEWM256C/C260G_
Tapmi1, Preri, Tcver, URA3
AmpR, pBR322 origin, Ppgk;-OEWM?36/C2606.
Tupni, Preri, Teycr, URA3
AmpR, pBR322 origin, Ppgx;-OEWM237/C2606.
Tupni, Preri, Teycr, URA3
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This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study



p056-LOXP-
MdOSC1-URA
p056-LOXP-
MdOSC1M255A-URA
p056-LOXP-
MdOSC1M2556_URA
p056-LOXP-
MdOSCIM25SLURA
p056-LOXP-
MdOSCIM?5SL.URA
p056-LOXP-
MdOSCIM255P-URA
p056-LOXP-
MdOSCIM255V-URA
p056-LOXP-
MdOSCIM25SF-URA
p056-LOXP-
MdOSCIM25SW_URA
p056-LOXP-
MdOSCIM255Y-URA
p056-LOXP-
MdOSC1M255P_URA
p056-LOXP-
MdOSCIM25SE_URA
p056-LOXP-
MdOSC IM255R-URA
p056-LOXP-
MdOSC1M25SH_URA
p056-LOXP-
MdOSC1M25K_URA
p056-LOXP-
MdOSC1M2555-URA
p056-LOXP-
MdOSCIM255T_-URA
p056-LOXP-
MdOSCIM255C-URA
p056-LOXP-
MdOSCIM?5SN.URA

AmpR, pBR322 origin, Ppeki-MdOSCI-Tupui,
Prer1, Teyer, URA3

AmpR, pBR322 origin, Ppgki-MdOSCIM?334.
Tapu1, Preri, Tever, URA3

AmpR, pBR322 origin, Ppex;-MdOSCIM?36.
Tapui, Preri, Tever, URA3

AmpR, pBR322 origin, Ppgx-MdOSC 1ML
Tapui, Preri, Tever, URA3

pCfB255 derivative, Ppexi-MdOSCI* LT py,
Preri, Teyer, URA3

pCfB255 derivative, Ppki-MdOSCIM*3P-Tpy,
Preri, Teycer, URA3

pCfB255 derivative, Ppki-MdOSCIM33V-Tpp1,
Preri, Tever, URA3

pCfB255 derivative, Ppki-MdOSCIM3F- T py,
Preri, Teyer, URA3

pC{B255 derivative, Pprexi-MdOSCI*?> " T pp1,
Preri, Teyer, URA3

pCfB255 derivative, Ppexi-MdOSCIM> YT pp,
Preri, Teycer, URA3

pCfB255 derivative, Ppki-MdOSCIM?34- T py,
Prer1, Tever, URA3

pCfB255 derivative, Ppoki-MdOSCIME-T pyy,
Prer1, Tever, URA3

pCfB255 derivative, Ppoki-MdOSCIM R T py;,
Prer1, Teyer, URA3

pCfB255 derivative, Ppoki-MdOSCIMH-T pyy,
Prer1, Tever, URA3

pCfB255 derivative, Ppoki-MdOSCIM4-T py;,
Prer1, Tever, URA3

pCfB255 derivative, Ppgxi-MdOSCIM*5-Tipyy,
Prer1, Tever, URA3

pCfB255 derivative, Ppoxi-MdOSCIM 1T py;,
Prer1, Tever, URA3

pCfB255 derivative, Ppcx1-MdOSCIM*C-Tpp1,
Preri, Teyer, URA3

pCfB255 derivative, Ppcxi-MdOSCIM?>N-Tpp1,
Preri, Teyer, URA3
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This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study



p056-LOXP-
MdOSC1M255Q_URA
p056-LOXP-
MdOSC127A.URA
p056-LOXP-
MdOSC1€276.URA
p056-LOXP-
MdOSCI1C7-URA
p056-LOXP-
MdOSCI1¢5-URA
p056-LOXP-
MdOSC157P-URA
p056-LOXP-
MdOSC1¢57V-URA
p056-LOXP-
MdOSCI157F-URA
p056-LOXP-
MdOSC1¢7W-URA
p056-LOXP-
MdOSC1¢57Y-URA
p056-LOXP-
MdOSC1€27P-URA
p056-LOXP-
MdOSC1¢257E-URA
p056-LOXP-
MdOSC1C2R-URA
p056-LOXP-
MdOSC12™.URA
p056-LOXP-
MdOSC 127K URA
p056-LOXP-
MdOSC1€27S-URA
p056-LOXP-
MdOSC1¢27T-URA
p056-LOXP-
MdOSC1C™M-URA
p056-LOXP-
MdOSC1CN-URA

pCfB255 derivative,
Prer1, Teyer, URA3
pCfB255 derivative,
Prer1, Tever, URA3
pCfB255 derivative,
Prer1, Tever, URA3

pC{B255 derivative,

Preri, Teyer, URA3
pCfB255 derivative,
Preri, Teyer, URA3
pCfB255 derivative,
Preri, Teycer, URA3
pCiB255 derivative,
Preri, Teycer, URA3
pCfB255 derivative,
Preri, Teyer, URA3
pCIfB255 derivative,
Preri, Teyer, URA3
pCfB255 derivative,
Preri, Teycer, URA3
pCIfB255 derivative,
Prer1, Tever, URA3
pC{B255 derivative,
Prer1, Tever, URA3
pC{B255 derivative,
Prer1, Teyer, URA3
pCfB255 derivative,
Prer1, Tever, URA3
pC{B255 derivative,
Prer1, Tever, URA3
pC{B255 derivative,
Prer1, Tever, URA3
pC{B255 derivative,
Prer1, Tever, URA3
pCIfB255 derivative,
Preri, Teyer, URA3
pCfB255 derivative,
Preri, Teyer, URA3

Ppex1-MdOSC 1M C-T py,

Ppexi-MdOSCI1%-Tpy,

Ppexi-MdOSC1%7-Typuy,

Ppcxi-MdOSCI1“"-Tpp1,

Ppexi-MdOSC 1%L -Typpy,

Ppcx1-MdOSCI1%P-Tpu,

Ppcxi-MdOSCI1%""-Typu,

Ppcxi-MdOSCI1%F-Tpu,

Ppcxi-MdOSCI1*"" T pp1,

Ppcx1-MdOSC1%7Y-Typm,

Ppcx1-MdOSC1%7P-Tppy,

Ppexi-MdOSCI1%7E-Typpy,

Ppexi-MdOSCI%R- Ty,

Ppexi-MdOSCI1“H-Tppy,

Ppexi-MdOSCI1“ 78T ppy,

Ppcxi-MdOSCI175-Typpi,

Ppexi-MdOSCI1 T ypuy,

Ppcxi-MdOSCI1%™_T pp,,

Ppex1-MdOSC1%N-Typuy,
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This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study



p056-LOXP-
MdOSC1€27Q.-URA
p056-LOXP-
MdOSC1¢29A.URA
p056-LOXP-
MdOSC1€296.URA
p056-LOXP-
MdOSCI1C%-URA
p056-LOXP-
MdOSC1e2%L-URA
p056-LOXP-
MdOSC1¢25P-URA
p056-LOXP-
MdOSC1€2%V-URA
p056-LOXP-
MdOSC1C25F-URA
p056-LOXP-
MdOSC1€2%W-URA
p056-LOXP-
MdOSC1€2%Y-URA
p056-LOXP-
MdOSC1€2P-URA
p056-LOXP-
MdOSC1C2E-URA
p056-LOXP-
MdOSC12¥R-URA
p056-LOXP-
MdOSC1¢2¥1.URA
p056-LOXP-
MdOSC 12K URA
p056-LOXP-
MdOSC1€25-URA
p056-LOXP-
MdOSC129T-URA
p056-LOXP-
MdOSC1C%M-URA
p056-LOXP-
MdOSCI1CN-URA

pCfB255 derivative, Ppoki-MdOSCI1%7C-Tipuy,
Prer1, Teyer, URA3

AmpR, pBR322 origin, Ppgki-MdOSCIM?334.
Tapu1, Preri, Tever, URA3

pCfB255 derivative, Ppoki-MdOSCI1*S-Tipui,
Prer1, Tever, URA3

pCfB255 derivative, Ppexi-MdOSCI1“-Tipui,
Preri, Teyer, URA3

pCfB255 derivative, Ppexi-MdOSCI1%’-Typpi,
Preri, Teyer, URA3

pCfB255 derivative, Ppki-MdOSCI1P-Tpp1,
Preri, Teycer, URA3

pCfB255 derivative, Ppoki-MdOSCI1°"-Tpu1,
Preri, Teycer, URA3

pCfB255 derivative, Ppoki-MdOSCI1F-Tpp1,
Preri, Teyer, URA3

pCfB255 derivative, Ppcx1-MdOSCI1%°"-Typu1,
Preri, Teyer, URA3

pCfB255 derivative, Ppoki-MdOSCI*®Y-Typpi,
Preri, Teycer, URA3

pCfB255 derivative, Ppox;-MdOSCI®**P-T ppy,
Prer1, Tever, URA3

pCfB255 derivative, Ppexi-MdOSCI1“*°-Typpy,
Prer1, Tever, URA3

pCfB255 derivative, Ppox;-MdOSCI**R-Tppy,
Prer1, Teyer, URA3

pCfB255 derivative, Ppgki-MdOSCI1*8-Tppy,
Prer1, Tever, URA3

pCfB255 derivative, Ppgki-MdOSCI1*%-Tppy,
Prer1, Tever, URA3

pCfB255 derivative, Ppoki-MdOSCI1*°5-T ppy,
Prer1, Tever, URA3

pCfB255 derivative, Ppexi-MdOSCI1“*°T-Tppy,
Prer1, Tever, URA3

pCfB255 derivative, Ppoxi-MdOSCI™M-Tppy,
Preri, Teyer, URA3

pCfB255 derivative, Ppoxi-MdOSCIC*N-Tppy,
Preri, Teyer, URA3
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This study

This study

This study

This study

This study
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This study
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This study

This study
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p056-LOXP- pCfB255 derivative, Ppcki-MdOSCI1%R-T py;, This study

MdOSCI1¢»%URA  Prgrs, Tcver, URA3

Table S2 Strains used in this study

E. coli strains

XL10-Gold TetrD(mcrA)183 D(mcrCB-hsdSMR-mrr)173 endAl  This study
supE44 thi-1recAl gyrA96 relAl lac Hte [F’ proAB
laclqZAM15 Tnl0 (Tet’) Amy Cam']

Sp1 Saccharomyces cerevisiae BY4742-TRP, dDNA:: (Dai etal., 2014)
Prei-tHMG 1-Tapn1 -Preri-LYS2-Tcyc:

CTTI1 SP1 derivative; Preri-GgbASI-Tapri, URA3 This study

CTT2 SP1 derivative; Prer-GgbASI"4-Tpy;, URA3  This study

CTT3 SP1 derivative; PTEF]-ngAS1M256G-TADH], This Smdy
URA3

CTT4 SP1 derivative; Preri-GgbASIM0 Ty, URA3  This study

CTTS SP1 derivative; Preri-GgbASIML-T py;, URA3  This study

CTT6 SP1 derivative; Preri-GebASIM-Typy;, URA3 ~ This study

CTT7 SP1 derivative; Preri-GgbASI"%-Tpy;, URA3  This study

CTT8 SP1 derivative; Preri-GgbASI6 Ty, URA3  This study

CTT9 SP1 derivative; PTEFJ—ngASIM256W— Tapni, This Smdy

URA3
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CTT10

CTTI11

CTTI12

CTT13

CTT14

CTT15

CTTI16

CTT17

CTT18

CTTI19

CTT20

CTT21

CTT22

SP1 derivative; Preri-GgbASIM**%Y-T s, URA3

SP1 derivative; Prgri-GgbASIM?P-T puy,
URA3

SP1 derivative; Preri-GgbASIM?%E_Tpr;, URA3

SP1 derivative; PTEF]-ngAS1M256R-TADH1, URA3

SP1 derivative; Prgri-GgbASIM? T pyy,
URA3

SP1 derivative; Preri-GgbASIM*? KT pi1, URA3

SP1 derivative; PTEFJ—ngASIM256S— TADHI, URA3

SP1 derivative; Preri-GgbASIM**5T-Tpy;, URA3

SP1 derivative; Preri-GgbASIM* 5T pi1, URA3

SP1 derivative; PTEFJ—ngASIM256N— TADHI, URA3

SP1 derivative; PTEF]-ngAS1M256Q-TADH],
URA3

SP1 derivative; PTEF]-ngAS1C258A-TADH], URA3

SP1 derivative; P TEF]—ngAS 1 C258G_ T ADHI, URA3
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This study
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This study

This study

This study

This study

This study

This study

This study

This study

This study



CTT23

CTT24

CTT25

CTT26

CTT27

CTT28

CTT29

CTT30

CTT31

CTT32

CTT33

CTT34

CTT35

SP1 derivative; Preri-GgbASI1*%-Tpr1, URA3

SP1 derivative; PTEFJ—ngASIC258L— TADH], URA3

SP1 derivative; Preri-GghAS1?*%F-T py1, URA3

SP1 derivative; PTEF]-ngAS1C258V-TADH], URA3

SP1 derivative; PTEF]-ngAS1C258F-TADH], URA3

SP1 derivative; Preri-GgbASI %" -T pi1, URA3

SP1 derivative; PTEFJ—ngASIC258Y— TADH], URA3

SP1 derivative; Preri-GgbAS1?*%P-Tps;, URA3

SP1 derivative; Preri-GghASI“*%E-T py1, URA3

SP1 derivative; PTEF]-ngAS1C258R-TADH], URA3

SP1 derivative; Preri-GgbASI1 3T ps;, URA3

SP1 derivative; PTEF]-ngAS1C258K-TADH1, URA3

SP1 derivative; P TEF]—ngAS 1 C258S—TADH1, URA3
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This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study



CTT36

CTT37

CTT38

CTT39

CTT40

CTT41

CTT42

CTT43

CTT44

CTT45

CTT46

CTT47

CTT48

SP1 derivative; Preri-GgbAS1*%T-Tps;, URA3

SP1 derivative; PTEFJ—ngASIC258M— TADHI, URA3

SP1 derivative; Preri-GgbASI1?SN-Tpr1, URA3

SP1 derivative; P TEF]—ngAS 1 €2580_ T ADHI, URA3

SP1 derivative; PTEF]-ngAS1C260A-TADH], URA3

SP1 derivative; Preri-GghAS1?%C-Tps;, URA3

SP1 derivative; PTEF]-ngAS1C2601-TADH1, URA3

SP1 derivative; Preri-GgbAS1*°-Tps;, URA3

SP1 derivative; Preri-GghAS1?°P-Tpy;, URA3

SP1 derivative; PTEF]-ngAS1C260V-TADH], URA3

SP1 derivative; Preri-GghASI1?% - T py;, URA3

SP1 derivative; PTEFJ—ngASIC260W— TADHI, URA3

SP1 derivative; PTEFJ—ngASIC260Y— TADH], URA3
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This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study



CTT49

CTTS0

CTTS51

CTT52

CTT53

CTT54

CTTS55

CTTS6

CTTS57

CTT58

CTTS9

CTT60

CTT61

SP1 derivative; Preri-GghAS1?°P-T s, URA3

SP1 derivative; PTEF]-ngAS1C260E-TADH], URA3

SP1 derivative; Preri-GghASI“?°R-Tpy;, URA3

SP1 derivative; P TEF]—ngAS 1 C260H_ T ADHI, URA3

SP1 derivative; PTEF]-ngAS1C260K-TADH1, URA3

SP1 derivative; Preri-GgbASI1?"S-Tpr1, URA3

SP1 derivative; PTEFJ—ngASIC260T— TADH], URA3

SP1 derivative; Preri-GgbASI1“*™M-T 1pi;, URA3

SP1 derivative; Preri-GgbASI1?N-Tpr;1, URA3

SP1 derivative; P TEF]—ngAS 1 €2600_ T ADHI, URA3

SP1 derivative; Preri-OEW-Tupu1, URA3

SP1 derivative; Preri-OEW"? T spu1, URA3

SP1 derivative; PTEF]-OEWA/1256G- Tapr1, URA3
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This study

This study

This study
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This study

This study

This study
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This study

This study

This study

This study



CTT62

CTT63

CTTo64

CTT65

CTT66

CTT67

CTT68

CTT69

CTT70

CTT71

CTT72

CTT73

CTT74

SP1 derivative; Prgri-OEWM?% Ty, URA3

SP1 derivative; Preri-OEWM?5L_T py;, URA3

SP1 derivative; Prgri-OEWM?%P_T py;, URA3

SP1 derivative; Preri-OEW"?%V-Tpi;, URA3

SP1 derivative; Preri-OEW"?°F T pi;, URA3

SP1 derivative; Preri-OEWM2 % T p1;, URA3

SP1 derivative; Preri-OEW?5Y_T p;, URA3

SP1 derivative; Prgri-OEWM?%C_T 1py;, URA3

SP1 derivative; Prgri-OEWM?%E_T py;, URA3

SP1 derivative; Preri-OEW"? R T i1, URA3

SP1 derivative; Prgr-OEWM? 1T py;, URA3

SP1 derivative; PTEF]-OEWA/1256K-TADH1, URA3

SP1 derivative; Preri-OEWM?5S_Tpy;, URA3
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This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study
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CTT75

CTT76

CTT77

CTT78

CTT79

CTT80

CTTS81

CTTS82

CTTS83

CTT84

CTTS85

CTT86

CTTS87

SP1 derivative; Prgri-OEW"?5T_T py;, URA3

SP1 derivative; PTEF]-OEWA/1256M- Tipn1, URA3

SP1 derivative; Prgri-OEWM?N. T py1, URA3

SP1 derivative; PTEF]-OEWA/1256Q- Tapr1, URA3

SP1 derivative; Preri-OEWS?3-T i1, URA3

SP1 derivative; Prgri-OEW 5T py;, URA3

SP1 derivative; Preri-OEW LT py;, URA3

SP1 derivative; Prgri-OEW LT pr1, URA3

SP1 derivative; Prgri-OEW*SP_T 1py;, URA3

SP1 derivative; Preri-OEW?8 T pi1, URA3

SP1 derivative; Prgri-OEWSF T 1py;, URA3

SP1 derivative; Preri-OEWS"_T 1py;, URA3

SP1 derivative; Preri-OEW YT py;, URA3
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This study
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This study
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This study
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This study

This study
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CTTS88

CTTS89

CTT90

CTT91

CTT92

CTT93

CTT9%4

CTT95

CTT96

CTT97

CTT98

CTT99

CTT100

SP1 derivative; Prgri-OEW*SP_Tpy;, URA3

SP1 derivative; Preri-OEWSE-T pi1, URA3

SP1 derivative; Prgri-OEWC?SR.T 1py;, URA3

SP1 derivative; Preri-OEWH_T py;, URA3

SP1 derivative; PTEF]-OEWC258K-TADH1, URA3

SP1 derivative; Prgri-OEW*5S-Tpy;, URA3

SP1 derivative; Preri-OEW ST py;, URA3

SP1 derivative; Prgri-OEW?SM_T py;, URA3

SP1 derivative; Prgri-OEW?N-Tpy1, URA3

SP1 derivative; Preri-OEW%C-T py;, URA3

SP1 derivative; Prgri-OEWA_T 111, URA3

SP1 derivative; Preri-OEW*'S-T py;, URA3

SP1 derivative; Preri-OEW*L T py;, URA3
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This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study



CTT101

CTT102

CTT103

CTT104

CTT105

CTT106

CTTI107

CTT108

CTT109

CTTI110

CTT111

CTT112

CTT113

SP1 derivative; Prgri-OEW%L_T 1p11, URA3

SP1 derivative; Preri-OEWS?%P-T 1pi1, URA3

SP1 derivative; Preri-OEW" T 1pn;, URA3

SP1 derivative; Preri-OEWS?%C-T 1 pi1, URA3

SP1 derivative; Preri-OEW*"_T spy;, URA3

SP1 derivative; Prgri-OEW° T pr;, URA3

SP1 derivative; Preri-OEW*'P-T py;, URA3

SP1 derivative; Preri-OEWE_T 111, URA3

SP1 derivative; Prgri-OEWR.T 1py;, URA3

SP1 derivative; Preri-OEW*H_T 1py;, URA3

SP1 derivative; Prgri-OEW KT py1, URA3

SP1 derivative; Preri-OEW*%S_T ;py;, URA3

SP1 derivative; Preri-OEW'T_T ;py;, URA3
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This study

This study
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CTT114

CTTI115

CTT116

CTT117

CTTI118

CTT119

CTTI120

CTTI21

CTT122

CTT123

CTT124

CTTI125

CTTI126

SP1 derivative; Prgri-OEW*M_T py;, URA3

SP1 derivative; PTEF]-OEWC260N-TADH1, URA3

SP1 derivative; Prgri-OEW%C_T py;, URA3

SP1 derivative; PTEFJ—MdOSC]—TADH1, URA3

SP1 derivative; Preri-MdOSCIM?3A-T yppy,
URA3

SP1 derivative; PTEFJ—MdOSC]M255G— Tapni,
URA3

SP1 derivative; Preri-MdOSCIM> - Typpy,
URA3

SP1 derivative; PTEF]-MdOSC]M255L- TapHi,
URA3

SP1 derivative; PTEF]-MdOSC]M255P-TADH],
URA3

SP1 derivative; Preri-MdOSCIM?>"-Typp1,
URA3

SP1 derivative; PTEF]-MdOSC]M255F-TADH],
URA3

SP1 derivative; Preri-MdOSCIM?>"_Tpu;,
URA3

SP1 derivative; Preri-MdOSCIM?>Y-Typuy,
URA3
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This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study
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CTT127

CTTI128

CTT129

CTT130

CTTI131

CTT132

CTT133

CTTI134

CTT135

CTTI136

CTT137

CTT138

CTTI139

SP1 derivative; PTEFJ—MdOSC]M255D— TapHi,
URA3

SP1 derivative; Preri-MdOSCIM?E-T yppy,
URA3

SP1 derivative; PTEF]-MdOSC]M255R-TADH],
URA3

SP1 derivative; Preri-MdOSCIM?3H T py,
URA3

SP1 derivative; Preri-MdOSCIM?> KT py,
URA3

SP1 derivative; PTEF]-MdOSC]M255S-TADH1,
URA3

SP1 derivative; Preri-MdOSCIM?>T-Tpuy,
URA3

SP1 derivative; PTEF]-MdOSC]M255M- TapHi,
URA3

SP1 derivative; PTEFJ—MdOSC]M255N—TADH1,
URA3

SP1 derivative; Preri-MdOSCIM?3C-Tpy,
URA3

SP1 derivative; Preri-MdOSC1 C257A—TADH1,
URA3

SP1 derivative; Preri-MdOSCI%7°-Tpuy,
URA3

SP1 derivative; Preri-MdOSC1¢27-T opp1,
URA3
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This study

This study

This study

This study

This study

This study

This study

This study

This study

This study

This study
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CTT140

CTT141

CTT142

CTT143

CTT144

CTT145

CTT146

CTT147

CTT148

CTT149

CTTI150

CTT151

CTTI152

SP1 derivative; Preri-MdOSC1 C257L—TADH1,
URA3

SP1 derivative; Preri-MdOSC1%7P-Tspp,
URA3

SP1 derivative; Prer-MdOSC1 C257V—TADH1,
URA3

SP1 derivative; Prgri-MdOSC1%7F-Tspp,
URA3

SP1 derivative; Preri-MdOSC1%7W-Tapyj,
URA3

SP1 derivative; Preri-MdOSC1 C257Y—TADH1,
URA3

SP1 derivative; Preri-MdOSC1%7P_T spp,
URA3

SP1 derivative; Preri-MdOSC1 C257E_ Tapni,
URA3

SP1 derivative; Preri-MdOSC1 C257R_ Tapni,
URA3

SP1 derivative; Preri-MdOSCI 71T ypu;,
URA3

SP1 derivative; Preri-MdOSC1 C257K_ Tapni,
URA3

SP1 derivative; Preri-MdOSCI1%5-Typpy,
URA3

SP1 derivative; Preri-MdOSCI1% - Typu;,
URA3
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This study
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This study
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This study

This study

This study
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CTT153

CTTI154

CTT155

CTT156

CTTI157

CTT158

CTTI159

CTT160

CTT161

CTTI162

CTT163

CTT164

CTTI165

SP1 derivative; Preri-MdOSC1 C257M—TADH1,
URA3

SP1 derivative; Preri-MdOSCI1%N-Typpy,
URA3

SP1 derivative; Preri-MdOSC1 C257Q—TADH1,
URA3

SP1 derivative; Preri-MdOSCI1%*74-Typp1,
URA3

SP1 derivative; Preri-MdOSCI1%*7C-T ypu1,
URA3

SP1 derivative; Preri-MdOSC1 C25971—TADH1,
URA3

SP1 derivative; Preri-MdOSCI %L -T ypy1,
URA3

SP1 derivative; Preri-MdOSC1 C2597P—TADH1,
URA3

SP1 derivative; Preri-MdOSC1 C2597V—TADH1,
URA3

SP1 derivative; Preri-MdOSCI1%7F -Typps,
URA3

SP1 derivative; Preri-MdOSC1 C23597W_ Tapni,
URA

SP1 derivative; Preri-MdOSCI%**"Y-T ypu1,
URA3

SP1 derivative; Preri-MdOSCI1%*’P-T ypy1,
URA3
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This study

This study
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CTT166

CTTI167

CTT168

CTT169

CTTI170

CTT171

CTTI172

CTT173

CTT174

CTTI175

CTT176

CTT177

CTT178

SP1 derivative; Preri-MdOSC1 C2597E—TADH1,
URA3

SP1 derivative; Preri-MdOSCI %R Typp1,
URA3

SP1 derivative; Preri-MdOSC1 C23597H_ TapHi,
URA3

SP1 derivative; Preri-MdOSC1%7K-Typu;,
URA3

SP1 derivative; Preri-MdOSCI1%*75-Typuy,
URA3

SP1 derivative; Preri-MdOSC1 C2397T_ TapHi,
URA3

SP1 derivative; Preri-MdOSCI1%*™M-T py,
URA3

SP1 derivative; Preri-MdOSC1 C2597N—TADH1,
URA3

SP1 derivative; Preri-MdOSC1 €25979_ Tapni,
URA3

SP1 derivative; Preri-GgbAS 1M236QC28AT
URA3

SP1 derivative; PTEF]-ngAS 1 M256Q/C258V_ Tapni,
URA3

SP1 derivative; Preri-GgbASIM? 642584 T by
URA3

SP1 derivative; Preri-GgbAS1M236A/C258V_T \
URA3
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This study
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This study

This study
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CTTI179

CTTI180

CTT181

CTT182

CTT183

CTT184

CTTI185

CTT186

CTTI187

CTTI188

CTTI189

CTTI190

CTT191

SP1 derivative; PrEri- ngAS M256Q/C260W_T ADHI,

URA3

SP1 derivative; Preri-GghASIM? 02600 T 1y

URA3

SP1 derivative; Preri- ngAS M2564/C260W_T ADHI,

URA3

SP1 derivative; Preri-GgbASIM?64/C260H_T 1),

URA3

SP1 derivative; Prri-GghAS1 34 C260W T p,

URA3

SP1 derivative; Preri- ngAS ]C2384/C260H_T ADHI,

URA3

SP1 derivative; Preri-GghAS1? 8260 T ppy,

URA3

SP1 derivative; Preri- ngAS ]C238VIC260H_ T ADHI,

URA3

SP1 derivative; Prer;-

Tupu1, URA3

SP1 derivative; Prer;-

Tupu1, URA3

ngAS]M256A/C258A/C260W_

ngAS]M256A/C258V/C260W_

SP1 derivative; Prgr;-GghASM?364/C2384/C260H_

T4pu1, URA3

SP1 derivative; Preri-GgbAS 1M256A/C258V/C260H_

Tapni, URA3

SP1 derivative; Prgr;-

T4pu1, URA3

ngAS1M256Q/C258A/C26()W_
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CTT192

CTT193

CTT194

CTT195

CTTI196

CTT197

CTTI198

CTTI199

CTT200

CTT201

CTT202

CTT203

CTT204

SP1 derivative; Preri-GghASM?260/C238V/C260W_

T4pu1, URA3

SP1 derivative; Prer-GgbASM?360/C2584/C260H_
Tapmi, URA3

SP1 derivative; Preri-GghAS[M?260/C238V/C260H_

T4pu1, URA3

SP1 derivative; Preri-QEWM?3V/C2%4T 1)
URA3

SP1 derivative; Preri-QEWM?SLC294_T by
URA3

SP1 derivative; Preri-OF pyM233¢/C2594_ ADHI,
URA3

SP1 derivative; Preri-QEWM?VC294 T 1y
URA3

SP1 derivative; PTEFJ—OEWszjY/Czng—TADH1,
URA3

SP1 derivative; PTEFJ—OEWszjV/CngG— TapHi,
URA3

SP1 derivative; Preri-OEWM?3 L2396 T by
URA3

SP1 derivative; Preri-OF W M235V/C239G_T ADHI»
URA3

SP1 derivative; Prer-QEWM?331/C259G T ny.
URA3

SP1 derivative; Prgri-OEWM?36Y/C239G. T 1y
URA3
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CTT205 SP1 derivative; Preri-MdOSC1

This study
NI11T/P250H/P373A/M255T _ Tipu1, URA3
Table S3 Primers used in this study
Name Sequence Application Length
GgbAS1F ATGTGGAGATTAAAGATTGCTGAAGG
GgbAS1R TCAAGTCAAGCAAACTGGTGTAGATG
GgbAS1BBF CCATCTACACCAGTTTGCTTGACTTGAATC
GCTCGGCATGCCGGTA

GgbAS1BBR ACCTTCAGCAATCTTTAATCTCCACATACCT

GGTCTTAGATTAGATTGCTATGC

OEWF TTAAGTTTGTGCATGCAATATTCTTCT
OEWR CAACTTGATACCTCTATGGATAGGACC
OEWBBF GTCCTATCCATAGAGGTATCAAGTTGACCT

GGTCTTAGATTAGATTGCTATGC

OEWBBR GAAGAATATTGCATGCACAAACTTAAATCG
CTCGGCATGCCGGTAGA

MdAOSCIF ATGTGGAAGATTAAGTTTGGTGAAGGA

MdOSCIR TCAAGCAATTTTCTTAATTGGCAATG

MdOSC1BBF CATTGCCAATTAAGAAAATTGCTTGATCGG
CATGCCGGTAGAGGTGTGGT

MdOSC1BBR CTTCACCAAACTTAATCTTCCACATGGTATA

TCTCCTTCTTAAAGCTTAGATTAGATTGC

32



GgbAS1 M256AF

GgbAS1 M256AR

GgbAS1 M256GF

GgbAS1 M256GR

GgbAS1 M256IF

GgbAS1 M256IR

GgbAS1 M256LF

GgbAS1 M256LR

GgbAS1 M256PF

GgbAS1 M256PR

GgbAS1 M256VF

GgbAS1 M256VR

GgbAS1 M256FF

GgbAS1 M256FR

ATCCTGCAAAAGCTTGGTGTTATTGCAGAT
TGGTTTA

TGCAATAACACCAAGCTTTTGCAGGATGCA
TTG

ATCCTGCAAAAGGTTGGTGTTATTGCAGAT
TGGTTTA

TGCAATAACACCAACCTTTTGCAGGATGCA
TTG

ATCCTGCAAAAATTTGGTGTTATTGCAGATT
GGTTTA

TGCAATAACACCAAATTTTTGCAGGATGCA
TTG

ATCCTGCAAAACTTTGGTGTTATTGCAGAT
TGGTTTA

TGCAATAACACCAAAGTTTTGCAGGATGCA
TTG

ATCCTGCAAAACCTTGGTGTTATTGCAGAT
TGGTTTA

TGCAATAACACCAAGGTTTTGCAGGATGCA
TTG

ATCCTGCAAAAGTTTGGTGTTATTGCAGAT
TGGTTTA

TGCAATAACACCAAACTTTTGCAGGATGCA
TTG

ATCCTGCAAAATTTTGGTGTTATTGCAGATT
GGTTTA

TGCAATAACACCAAAATTTTGCAGGATGCA
TTG
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GgbAS1 M256WF

GgbAS1 M256WR

GgbAS1 M256YF

GgbAS1 M256YR

GgbAS1 M256DF

GgbAS1 M256DR

GgbAS1 M256EF

GgbAS1 M256ER

GgbAS1 M256RF

GgbAS1 M256RR

GgbAS1 M256HF

GgbAS1 M256HR

GgbAS1 M256KF

GgbAS1 M256KR

ATCCTGCAAAATGGTGGTGTTATTGCAGAT
TGGTTTA

TGCAATAACACCACCATTTTGCAGGATGCA
TTG

ATCCTGCAAAATATTGGTGTTATTGCAGATT
GGTTTA

TGCAATAACACCAATATTTTGCAGGATGCA
TTG

ATCCTGCAAAAGATTGGTGTTATTGCAGAT
TGGTTTA

TGCAATAACACCAATCTTTTGCAGGATGCA
TTG

ATCCTGCAAAAGAATGGTGTTATTGCAGAT
TGGTTTA

TGCAATAACACCATTCTTTTGCAGGATGCA
TTG

ATCCTGCAAAACGTTGGTGTTATTGCAGAT
TGGTTTA

TGCAATAACACCAACGTTTTGCAGGATGCA
TTG

ATCCTGCAAAACATTGGTGTTATTGCAGAT
TGGTTTA

TGCAATAACACCAATGTTTTGCAGGATGCA
TTG

ATCCTGCAAAAAAATGGTGTTATTGCAGAT
TGGTTTA

TGCAATAACACCATTTTTTTGCAGGATGCAT
TG
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GgbAS1 M256SF

GgbAS1 M256SR

GgbAS1 M256TF

GgbAS1 M256TR

GgbAS1 M256CF

GgbAS1 M256CR

GgbAS1 M256NF

GgbAS1 M256NR

GgbAS1 M256QF

GgbAS1 M256QR

GgbAS1 C258AF

GgbAS1 C258AR

GgbAS1 C258GF

GgbAS1 C258GR

ATCCTGCAAAATCTTGGTGTTATTGCAGATT
GGTTTA

TGCAATAACACCAAGATTTTGCAGGATGCA
TTG

ATCCTGCAAAAACTTGGTGTTATTGCAGAT
TGGTTTA

TGCAATAACACCAAGTTTTTGCAGGATGCA
TTG

ATCCTGCAAAATGTTGGTGTTATTGCAGATT
GGTTTA

TGCAATAACACCAACATTTTGCAGGATGCA
TTG

ATCCTGCAAAAAATTGGTGTTATTGCAGAT
TGGTTTA

TGCAATAACACCAATTTTTTGCAGGATGCA
TTG

ATCCTGCAAAACAATGGTGTTATTGCAGAT
TGGTTTA

TGCAATAACACCATTGTTTTGCAGGATGCA
TTG

ATGTGGGCTTATTGCAGATTGGTTTACATGC

TCTGCAATAAGCCCACATTTTTGCAGGATG

C

ATGTGGGGTTATTGCAGATTGGTTTACATGC

TCTGCAATAACCCCACATTTTTGCAGGATG
C
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GgbAS1 C258IF

GgbAS1 C258IR

GgbAS1 C258LF

GgbAS1 C258LR

GgbAS1 C258PF

GgbAS1 C258PR

GgbAS1 C258VF

GgbAS1 C258VR

GgbAS1 C258FF

GgbAS1 C258FR

GgbAS1 C258WF

GgbAS1 C258WR

GgbAS1 C258YF

GgbAS1 C258YR

ATGTGGATCTATTGCAGATTGGTTTACATGC

TCTGCAATAGATCCACATTTTTGCAGGATG
C

ATGTGGTTATATTGCAGATTGGTTTACATGC

TCTGCAATATAACCACATTTTTGCAGGATGC

ATGTGGCCTTATTGCAGATTGGTTTACATGC

TCTGCAATAAGGCCACATTTTTGCAGGATG

C

ATGTGGGTTTATTGCAGATTGGTTTACATGC

TCTGCAATAAACCCACATTTTTGCAGGATG

C

ATGTGGTTTTATTGCAGATTGGTTTACATGC

TCTGCAATAAAACCACATTTTTGCAGGATG

C

ATGTGGTGGTATTGCAGATTGGTTTACATGC

TCTGCAATACCACCACATTTTTGCAGGATG

C

ATGTGGTATTATTGCAGATTGGTTTACATGC

TCTGCAATAATACCACATTTTTGCAGGATGC
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GgbAS1 C258DF

GgbAS1 C258DR

GgbAS1 C258EF

GgbAS1 C258ER

GgbAS1 C258RF

GgbAS1 C258RR

GgbAS1 C258HF

GgbAS1 C258HR

GgbAS1 C258KF

GgbAS1 C258KR

GgbAS1 C258SF

GgbAS1 C258SR

GgbAS1 C258TF

GgbAS1 C258TR

ATGTGGGATTATTGCAGATTGGTTTACATGC

TCTGCAATAATCCCACATTTTTGCAGGATGC

ATGTGGGAATATTGCAGATTGGTTTACATGC

TCTGCAATATTCCCACATTTTTGCAGGATGC

ATGTGGCGTTATTGCAGATTGGTTTACATGC

TCTGCAATAACGCCACATTTTTGCAGGATG

C

ATGTGGCATTATTGCAGATTGGTTTACATGC

TCTGCAATAATGCCACATTTTTGCAGGATG

C

ATGTGGAAATATTGCAGATTGGTTTACATGC

TCTGCAATATTTCCACATTTTTGCAGGATGC

ATGTGGAGTTATTGCAGATTGGTTTACATGC

TCTGCAATAACTCCACATTTTTGCAGGATG

C

ATGTGGACTTATTGCAGATTGGTTTACATGC

TCTGCAATAAGTCCACATTTTTGCAGGATG
C
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GgbAS1 C258MF

GgbAS1 C258MR

GgbAS1 C258NF

GgbAS1 C258NR

GgbAS1 C258QF

GgbAS1 C258QR

GgbAS1 C260AF

GgbAS1 C260AR

GgbAS1 C260GF

GgbAS1 C260GR

GgbAS1 C260IF

GgbAS1 C260IR

GgbAS1 C260LF

GgbAS1 C260LR

ATGTGGATGTATTGCAGATTGGTTTACATGC

TCTGCAATACATCCACATTTTTGCAGGATGC

ATGTGGAATTATTGCAGATTGGTTTACATGC

TCTGCAATAATTCCACATTTTTGCAGGATGC

ATGTGGCAATATTGCAGATTGGTTTACATGC

TCTGCAATATTGCCACATTTTTGCAGGATGC

TGTGGTGTTATGCTAGATTGGTTTACATGCC

A

ATGTAAACCAATCTAGCATAACACCACATT
TTTGC

TGTGGTGTTATGGTAGATTGGTTTACATGCC
A

ATGTAAACCAATCTACCATAACACCACATTT
TTGC

TGTGGTGTTATATTAGATTGGTTTACATGCC
A

ATGTAAACCAATCTAATATAACACCACATTT
TTGC

TGTGGTGTTATCTTAGATTGGTTTACATGCC
A

ATGTAAACCAATCTAAGATAACACCACATT
TTTGC
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GgbAS1 C260PF

GgbAS1 C260PR

GgbAS1 C260VF

GgbAS1 C260VR

GgbAS1 C260FF

GgbAS1 C260FR

GgbAS1 C260WF

GgbAS1 C260WR

GgbAS1 C260YF

GgbAS1 C260YR

GgbAS1 C260DF

GgbAS1 C260DR

GgbAS1 C260EF

GgbAS1 C260ER

TGTGGTGTTATCCTAGATTGGTTTACATGCC
A

ATGTAAACCAATCTAGGATAACACCACATT
TTTGC

TGTGGTGTTATGTTAGATTGGTTTACATGCC
A

ATGTAAACCAATCTAACATAACACCACATT
TTTGC

TGTGGTGTTATTTTAGATTGGTTTACATGCC
A

ATGTAAACCAATCTAAAATAACACCACATT
TTTGC

TGTGGTGTTATTGGAGATTGGTTTACATGCC
A

ATGTAAACCAATCTCCAATAACACCACATT
TTTGC

TGTGGTGTTATTATAGATTGGTTTACATGCC
A

ATGTAAACCAATCTATAATAACACCACATTT
TTGC

TGTGGTGTTATGATAGATTGGTTTACATGCC
A

ATGTAAACCAATCTATCATAACACCACATTT
TTGC

TGTGGTGTTATGAAAGATTGGTTTACATGC
CA

ATGTAAACCAATCTTTCATAACACCACATTT
TTGC
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GgbAS1 C260RF

GgbAS1 C260RR

GgbAS1 C260HF

GgbAS1 C260HR

GgbAS1 C260KF

GgbAS1 C260KR

GgbAS1 C260SF

GgbAS1 C260SR

GgbAS1 C260TF

GgbAS1 C260TR

GgbAS1 C260MF

GgbAS1 C260MR

GgbAS1 C260NF

GgbAS1 C260NR

TGTGGTGTTATCGTAGATTGGTTTACATGCC
A

ATGTAAACCAATCTACGATAACACCACATT
TTTGC

TGTGGTGTTATCATAGATTGGTTTACATGCC
A

ATGTAAACCAATCTATGATAACACCACATTT
TTGC

TGTGGTGTTATAAAAGATTGGTTTACATGCC
A

ATGTAAACCAATCTTTTATAACACCACATTT
TTGC

TGTGGTGTTATTCTAGATTGGTTTACATGCC
A

ATGTAAACCAATCTAGAATAACACCACATT
TTTGC

TGTGGTGTTATACTAGATTGGTTTACATGCC
A

ATGTAAACCAATCTAGTATAACACCACATTT
TTGC

TGTGGTGTTATATGAGATTGGTTTACATGCC
A

ATGTAAACCAATCTCATATAACACCACATTT
TTGC

TGTGGTGTTATAATAGATTGGTTTACATGCC
A

ATGTAAACCAATCTATTATAACACCACATTT
TTGC
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GgbAS1 C260QF

GgbAS1 C260QR

GgbASIM256QC2

58V-F

GgbASIM256QC2
58V-R

GgbASIM256QC2
58A-F

GgbASIM256QC2
58A-R

GgbASIM256AC2
58A-F

GgbASIM256AC2
58A-R

GgbASIM256AC2
58V-F

GgbASIM256AC2
58V-R

GgbAS1IM256QC2
60W-F

GgbAS1IM256QC2
60W-R

GgbAS1IM256QC2
60H-F

GgbAS1IM256QC2
60H-R

TGTGGTGTTATCAAAGATTGGTTTACATGC
CA

ATGTAAACCAATCTTTGATAACACCACATTT
TTGC

AAACAATGGGTTTATTGCAGATTGGTTTAC
ATGCCAATGTCTT

AATCTGCAATAAACCCATTGTTTTGCAGGA
TGCATTGGCAAG

AAACAATGGGCTTATTGCAGATTGGTTTAC
ATGCCAATGTCTT

AATCTGCAATAAGCCCATTGTTTTGCAGGA
TGCATTGGCAAG

AAAGCTTGGGCTTATTGCAGATTGGTTTAC
ATGCCAATGTCTT

AATCTGCAATAAGCCCAAGCTTTTGCAGGA
TGCATTGGCAAG

AAAGCTTGGGTTTATTGCAGATTGGTTTAC
ATGCCAATGTCTT

AATCTGCAATAAACCCAAGCTTTTGCAGGA
TGCATTGGCAAG

AAACAATGGTGTTATTGGAGATTGGTTTAC
ATGCCAATGTCTT

AATCTCCAATAACACCATTGTTTTGCAGGA
TGCATTGGCAAG

AAACAATGGTGTTATCATAGATTGGTTTACA
TGCCAATGTCTT

AATCTATGATAACACCATTGTTTTGCAGGAT
GCATTGGCAAG
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GgbASIM256AC2
60H-F

GgbASIM256AC2
60H-R

GgbASIM256AC2
60W-F

GgbASIM256AC2
60W-R

GgbAS1C258AC26
OW-F

GgbAS1C258AC26
OW-R

GgbAS1C258AC26
OH-F

GgbAS1C258AC26
OH-R

GgbAS1C258VC26
OH-F

GgbAS1C258VC26
OH-R

GgbAS1C258VC26
OW-F

GgbAS1C258VC26
OW-R

ggbas
M256AC258AC260
W-F

GgbAS1
M256AC258AC260
W-R

AAAGCTTGGTGTTATCATAGATTGGTTTACA
TGCCAATGTCTT

AATCTATGATAACACCAAGCTTTTGCAGGA
TGCATTGGCAAG

AAAGCTTGGTGTTATTGGAGATTGGTTTAC
ATGCCAATGTCTT

AATCTCCAATAACACCAAGCTTTTGCAGGA
TGCATTGGCAAG

AAAATGTGGGCTTATTGGAGATTGGTTTAC
ATGCCAATGTCTT

AATCTCCAATAAGCCCACATTTTTGCAGGA
TGCATTGGCAAG

AAAATGTGGGCTTATCATAGATTGGTTTACA
TGCCAATGTCTT

AATCTATGATAAGCCCACATTTTTGCAGGAT
GCATTGGCAAG

AAAATGTGGGTTTATCATAGATTGGTTTACA
TGCCAATGTCTT

AATCTATGATAAACCCACATTTTTGCAGGAT
GCATTGGCAAG

AAAATGTGGGTTTATTGGAGATTGGTTTAC
ATGCCAATGTCTT

AATCTCCAATAAACCCACATTTTTGCAGGA
TGCATTGGCAAG

GCATCCTGCAAAAGCTTGGGCTTATTGGAG
ATTGGTTTACATGCCAATGTCTT

ACCAATCTCCAATAAGCCCAAGCTTTTGCA
GGATGCATTGGCAAGAAACTAG
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GgbAS1
M256AC258VC260
W-F

GgbAS1
M256AC258VC260
W-R

GgbAS1
M256AC2581C260
W-F

GgbAS1
M256AC2581C260
W-R

GgbAS1
M256AC258VC260
L-F

GgbAS1
M256AC258VC260
L-R

GgbAS1
M256AC258VC260
E-F

GgbAS1
M256AC258VC260
E-R

GgbAS1
M256AC258VC260
T-F

GgbAS1
M256AC258VC260
T-R

GgbAS1
M256HC258VC260
W-F

GgbAS1
M256HC258VC260
W-R

GgbAS1
M256PC258VC260
W-F

GCATCCTGCAAAAGCTTGGGTTTATTGGAG
ATTGGTTTACATGCCAATGTCTT

ACCAATCTCCAATAAACCCAAGCTTTTGCA
GGATGCATTGGCAAGAAACTAG

GCATCCTGCAAAAGCTTGGATTTATTGGAG
ATTGGTTTACATGCCAATGTCTT

ACCAATCTCCAATAAATCCAAGCTTTTGCA
GGATGCATTGGCAAGAAACTAG

GCATCCTGCAAAAGCTTGGGTTTATCTTAG
ATTGGTTTACATGCCAATGTCTT

ACCAATCTAAGATAAACCCAAGCTTTTGCA
GGATGCATTGGCAAGAAACTAG

GCATCCTGCAAAAGCTTGGGTTTATGAAAG
ATTGGTTTACATGCCAATGTCTT

CTAGTTTCTTGCCAATGCATCCTGCAAAAG
CTTGGGTTTATGAAAGATTGGT

GCATCCTGCAAAAGCTTGGGTTTATACTAG
ATTGGTTTACATGCCAATGTCTT

CTAGTTTCTTGCCAATGCATCCTGCAAAAG
CTTGGGTTTATACTAGATTGGT

GCATCCTGCAAAACATTGGGTTTATTGGAG
ATTGGTTTACATGCCAATGTCTT

CTAGTTTCTTGCCAATGCATCCTGCAAAAC
ATTGGGTTTATTGGAGATTGGT

GCATCCTGCAAAACCTTGGGTTTATTGGAG
ATTGGTTTACATGCCAATGTCTT

43



GgbAS1
M256PC258VC260
W-R

GgbAS1
M256QC258VC260
W-F

GgbAS1
M256QC258VC260
W-R

GgbAS1
M256QC258AC260
W-F

GgbAS1
M256QC258AC260
W-R

GgbAS1
M256QC258VC260
H-F

GgbAS1
M256QC258VC260
H-R

GgbAS1
M256QC258AC260
H-F

GgbAS1
M256QC258AC260
H-R

GgbAS1
M256AC258VC260
H-F

GgbAS1
M256AC258VC260
H-R

GgbAS1
M256AC258AC260
H-F

GgbAS1
M256AC258 AC260
H-R

CTAGTTTCTTGCCAATGCATCCTGCAAAAC
CTTGGGTTTATTGGAGATTGGT

CCTGCAAAACAATGGGTTTATTGGAGATTG
GTTTACATGCCAATGTCTT

AATCTCCAATAAACCCATTGTTTTGCAGGA
TGCATTGGCAAGAAACTAG

CCTGCAAAACAATGGGCTTATTGGAGATTG
GTTTACATGCCAATGTCTT

AATCTCCAATAAGCCCATTGTTTTGCAGGA
TGCATTGGCAAGAAACTAG

CCTGCAAAACAATGGGTTTATCATAGATTG
GTTTACATGCCAATGTCTT

AATCTATGATAAACCCATTGTTTTGCAGGAT
GCATTGGCAAGAAACTAG

CCTGCAAAACAATGGGCTTATCATAGATTG
GTTTACATGCCAATGTCTT

AATCTATGATAAGCCCATTGTTTTGCAGGAT
GCATTGGCAAGAAACTAG

CCTGCAAAAGCTTGGGTTTATCATAGATTG
GTTTACATGCCAATGTCTT

AATCTATGATAAACCCAAGCTTTTGCAGGA
TGCATTGGCAAGAAACTAG

CCTGCAAAAGCTTGGGCTTATCATAGATTG
GTTTACATGCCAATGTCTT

AATCTATGATAAGCCCAAGCTTTTGCAGGA
TGCATTGGCAAGAAACTAG
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OEW M256AF

OEW M256AR

OEW M256GF

OEW M256GR

OEW M256IF

OEW M256IR

OEW M256LF

OEWM259- RLR

OEW M256PF

OEW M256PR

OEW M256VF

OEW M256VR

OEW M256FF

CCCTGGTAAAGCTTTGTGTTACTGCAGATT
AG

CTGCAGTAACACAAAGCTTTACCAGGGTG
GATTGG

CCCTGGTAAAGGTTTGTGTTACTGCAGATT
AG

CTGCAGTAACACAAACCTTTACCAGGGTG
GATTGG

CCCTGGTAAAATTTTGTGTTACTGCAGATTA
G

CTGCAGTAACACAAAATTTTACCAGGGTGG
ATTGG

CCCTGGTAAACTTTTGTGTTACTGCAGATT
AG

CTGCAGTAACACAAAAGTTTACCAGGGTG
GATTGG

CCCTGGTAAACCTTTGTGTTACTGCAGATT
AG

CTGCAGTAACACAAAGGTTTACCAGGGTG
GATTGG

CCCTGGTAAAGTTTTGTGTTACTGCAGATT
AG

CTGCAGTAACACAAAACTTTACCAGGGTG
GATTGG

CCCTGGTAAATTTTTGTGTTACTGCAGATTA
G
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OEW M256FR

OEW M256WF

OEW M256WR

OEW M256YF

OEW M256YR

OEW M256DF

OEW M256DR

OEW M256EF

OEW M256ER

OEW M256RF

OEW M256RR

OEW M256HF

OEW M256HR

CTGCAGTAACACAAAAATTTACCAGGGTG
GATTGG

CCCTGGTAAATGGTTGTGTTACTGCAGATT
AG

CTGCAGTAACACAACCATTTACCAGGGTGG
ATTGG

CCCTGGTAAATATTTGTGTTACTGCAGATTA
G

CTGCAGTAACACAAATATTTACCAGGGTGG
ATTGG

CCCTGGTAAAGATTTGTGTTACTGCAGATT
AG

CTGCAGTAACACAAATCTTTACCAGGGTGG
ATTGG

CCCTGGTAAAGAATTGTGTTACTGCAGATT
AG

CTGCAGTAACACAATTCTTTACCAGGGTGG
ATTGG

CCCTGGTAAACGTTTGTGTTACTGCAGATT
AG

CTGCAGTAACACAAACGTTTACCAGGGTG
GATTGG

CCCTGGTAAACATTTGTGTTACTGCAGATT
AG

CTGCAGTAACACAAATGTTTACCAGGGTGG
ATTGG

46



OEW M256KF

OEW M256KR

OEW M256SF

OEW M256SR

OEW M256TF

OEW M256TR

OEW M256CF

OEW M256CR

OEW M256NF

OEW M256NR

OEW M256QF

OEW M256QR

OEWC258AF

CCCTGGTAAAAAATTGTGTTACTGCAGATT
AG

CTGCAGTAACACAATTTTTTACCAGGGTGG
ATTGG

CCCTGGTAAATCTTTGTGTTACTGCAGATTA
G

CTGCAGTAACACAAAGATTTACCAGGGTG
GATTGG

CCCTGGTAAAACTTTGTGTTACTGCAGATT
AG

CTGCAGTAACACAAAGTTTTACCAGGGTG
GATTGG

CCCTGGTAAATGTTTGTGTTACTGCAGATTA
G

CTGCAGTAACACAAACATTTACCAGGGTG
GATTGG

CCCTGGTAAAAATTTGTGTTACTGCAGATT
AG

CTGCAGTAACACAAATTTTTACCAGGGTGG
ATTGG

CCCTGGTAAACAATTGTGTTACTGCAGATT
AG

CTGCAGTAACACAATTGTTTACCAGGGTGG
ATTGG

GTAAAATGTTGGCTTACTGCAGATTAGTTT
ACATGC
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OEWC258AR

OEWC258GF

OEWC258GR

OEWC258IF

OEWC258IR

OEWC2580LF

OEWC258LR

OEWC258PF

OEWC258PR

OEWC258VF

OEWC258VR

OEWC258FF

OEWC258FR

CTAATCTGCAGTAAGCCAACATTTTACCAG
GGTG

GTAAAATGTTGGGTTACTGCAGATTAGTTT
ACATGC

CACCCTGGTAAAATGTTGGGTTACTGCAGA
TTAG

GTAAAATGTTGATTTACTGCAGATTAGTTTA
CATGC

CTAATCTGCAGTAAATCAACATTTTACCAG
GGTG

GTAAAATGTTGCTTTACTGCAGATTAGTTTA
CATGC

CACCCTGGTAAAATGTTGCTTTACTGCAGA
TTAG

GTAAAATGTTGCCTTACTGCAGATTAGTTTA
CATGC

CACCCTGGTAAAATGTTGCCTTACTGCAGA
TTAG

GTAAAATGTTGGTTTACTGCAGATTAGTTTA
CATGC

CTAATCTGCAGTAAACCAACATTTTACCAG
GGTG

GTAAAATGTTGTTTTACTGCAGATTAGTTTA
CATGC

CACCCTGGTAAAATGTTGTTTTACTGCAGA
TTAG
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OEWC258WF

OEWC258WR

OEWC258YF

OEWC258YR

OEWC258DF

OEWC258DR

OEWC258EF

OEWC258ER

OEWC258RF

OEWC258RR

OEWC258HF

OEWC258HR

OEWC258KF

GTAAAATGTTGTGGTACTGCAGATTAGTTT
ACATGC

CACCCTGGTAAAATGTTGTGGTACTGCAGA
TTAG

GTAAAATGTTGTATTACTGCAGATTAGTTTA
CATGC

CACCCTGGTAAAATGTTGTATTACTGCAGA
TTAG

GTAAAATGTTGGATTACTGCAGATTAGTTTA
CATGC

CACCCTGGTAAAATGTTGGATTACTGCAGA
TTAG

GTAAAATGTTGGAATACTGCAGATTAGTTT
ACATGC

CACCCTGGTAAAATGTTGGAATACTGCAGA
TTAG

GTAAAATGTTGCGTTACTGCAGATTAGTTT
ACATGC

CACCCTGGTAAAATGTTGCGTTACTGCAGA
TTAG

GTAAAATGTTGCATTACTGCAGATTAGTTTA
CATGC

CACCCTGGTAAAATGTTGCATTACTGCAGA
TTAG

GTAAAATGTTGAAATACTGCAGATTAGTTT
ACATGC
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OEWC258KR

OEWC258SF

OEWC258SR

OEWC258TF

OEWC258TR

OEWC258MF

OEWC258MR

OEWC258NF

OEWC258NR

OEWC258QF

OEWC258QR

OEWC260AF

OEWC260AR

CACCCTGGTAAAATGTTGAAATACTGCAGA
TTAG

GTAAAATGTTGTCTTACTGCAGATTAGTTTA
CATGC

CACCCTGGTAAAATGTTGTCTTACTGCAGA
TTAG

GTAAAATGTTGACTTACTGCAGATTAGTTT
ACATGC

CACCCTGGTAAAATGTTGACTTACTGCAGA
TTAG

GTAAAATGTTGATGTACTGCAGATTAGTTTA
CATGC

CACCCTGGTAAAATGTTGATGTACTGCAGA
TTAG

GTAAAATGTTGAATTACTGCAGATTAGTTTA
CATGC

CACCCTGGTAAAATGTTGAATTACTGCAGA
TTAG

GTAAAATGTTGCAATACTGCAGATTAGTTT
ACATGC

CACCCTGGTAAAATGTTGCAATACTGCAGA
TTAG

GTTGTGTTACGCTAGATTAGTTTACATGCC

GTAAACTAATCTAGCGTAACACAACATTTT
AC
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OEWC260GF

OEWC260GR

OEWC260IF

OEWC260IR

OEWC260LF

OEWC260LR

OEWC260PF

OEWC260PR

OEWC260FF

OEWC260FR

OEWC260WF

OEWC260WR

OEWC260YF

GTTGTGTTACGGTAGATTAGTTTACATGCC

GTAAACTAATCTACCGTAACACAACATTTT
AC

:GTTGTGTTACATTAGATTAGTTTACATGCC

GTAAACTAATCTAATGTAACACAACATTTTA
C

GTTGTGTTACCTTAGATTAGTTTACATGCC

GTAAACTAATCTAAGGTAACACAACATTTT
AC

GTTGTGTTACCCTAGATTAGTTTACATGCC

GTAAACTAATCTAGGGTAACACAACATTTT
AC

GTTGTGTTACTTTAGATTAGTTTACATGCC

GTAAACTAATCTAAAGTAACACAACATTTT
AC

GTTGTGTTACTGGAGATTAGTTTACATGCC

GTAAACTAATCTCCAGTAACACAACATTTT

AC

GTTGTGTTACTATAGATTAGTTTACATGCC
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OEWC260YR

OEWC260DF

OEWC260DR

OEWC260EF

OEWC260ER

OEWC260RF

OEWC260RR

OEWC260HF

OEWC260HR

OEWC260KF

OEWC260KR

OEWC260SF

OEWC260SR

GTAAACTAATCTATAGTAACACAACATTTTA
C

GTTGTGTTACGATAGATTAGTTTACATGCC

GTAAACTAATCTATCGTAACACAACATTTTA
C

GTTGTGTTACGAAAGATTAGTTTACATGCC

GTAAACTAATCTTTCGTAACACAACATTTTA
C

GTTGTGTTACCGTAGATTAGTTTACATGCC

GTAAACTAATCTACGGTAACACAACATTTT
AC

GTTGTGTTACCATAGATTAGTTTACATGCC

GTAAACTAATCTATGGTAACACAACATTTTA
C

GTTGTGTTACAAAAGATTAGTTTACATGCC

GTAAACTAATCTTTTGTAACACAACATTTTA

C

GTTGTGTTACTCTAGATTAGTTTACATGCC

GTAAACTAATCTAGAGTAACACAACATTTT
AC
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OEWC260TF

OEWC260TR

OEWC260MF

OEWC260MR

OEWC260NF

OEWC260NR

OEWC260QF

OEWC260QR

OEWC260VF

OEWC260VR

OEWM256LC260A

-F

OEWM256LC260A
-R

OEWM256VC260
A-F

GTTGTGTTACACTAGATTAGTTTACATGCC

GTAAACTAATCTAGTGTAACACAACATTTT
AC

GTTGTGTTACATGAGATTAGTTTACATGCC

GTAAACTAATCTCATGTAACACAACATTTTA
C

GTTGTGTTACAATAGATTAGTTTACATGCC

GTAAAATGTTGTGTTACAATAGATTAGTTTA
C

GTTGTGTTACCAAAGATTAGTTTACATGCC

GTAAACTAATCTTTGGTAACACAACATTTT
AC

GTTGTGTTACGTTAGATTAGTTTACATGCC

GTAAACTAATCTAACGTAACACAACATTTT
AC

TAAACTTTTGTGTTACGCTAGATTAGTTTAC
ATGCCAATGAGTTATTTG

TCTAGCGTAACACAAAAGTTTACCAGGGTG
GATTGGTGAG

TAAAGTTTTGTGTTACGCTAGATTAGTTTAC
ATGCCAATGAGTTATTTG
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OEWM256VC260
A-R

OEWM256IC260A
-F

OEWM256IC260A
-R

OEWM256YC260
A-F

OEWM256YC260
A-R

OEWM256CC260
A-F

OEWM256CC260
A-R

OEWM256CC260
G-F

OEWM256CC260
G-R

OEWM256LC260G
-F

OEWM256LC260G
R

OEWM256VC260
G-F

OEWM256VC260
G-R

TCTAGCGTAACACAAAACTTTACCAGGGTG
GATTGGTGAG

TAAAATTTTGTGTTACGCTAGATTAGTTTAC
ATGCCAATGAGTTATTTG

TCTAGCGTAACACAAAATTTTACCAGGGTG
GATTGGTGAG

TAAATATTTGTGTTACGCTAGATTAGTTTAC
ATGCCAATGAGTTATTTG

TCTAGCGTAACACAAATATTTACCAGGGTG
GATTGGTGAG

TAAATGTTTGTGTTACGCTAGATTAGTTTAC
ATGCCAATGAGTTATTTG

TCTAGCGTAACACAAACATTTACCAGGGTG
GATTGGTGAG

TAAATGTTTGTGTTACGGTAGATTAGTTTAC
ATGCCAATGAGTTATTTG

TCTACCGTAACACAAACATTTACCAGGGTG
GATTGGTGAG

TAAACTTTTGTGTTACGGTAGATTAGTTTAC
ATGCCAATGAGTTATTTG

TCTACCGTAACACAAAAGTTTACCAGGGTG
GATTGGTGAG

TAAAGTTTTGTGTTACGGTAGATTAGTTTAC
ATGCCAATGAGTTATTTG

TCTACCGTAACACAAAACTTTACCAGGGTG
GATTGGTGAG
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OEWM256I1C260G
-F

OEWM256I1C260G
-R

OEWM256YC260
G-F

OEWM256YC260

G-R

MdOSC1 M256AR

MdOSC1 M256GF

MdOSC1 M256GR

MdOSC1 M256IF

MdOSC1 M256IR

MdOSC1 M256LF

MdOSC1 M256LR

MdOSC1 M256PF

MdOSC1 M256PR

TAAAATTTTGTGTTACGGTAGATTAGTTTAC
ATGCCAATGAGTTATTTG

TCTACCGTAACACAAAATTTTACCAGGGTG
GATTGGTGAG

TAAATATTTGTGTTACGGTAGATTAGTTTAC
ATGCCAATGAGTTATTTG

TCTACCGTAACACAAATATTTACCAGGGTG
GATTGGTGAG

GTAACAAAAAGCTTTAGATGGATGGAAgtgT
AACAATGTTG

CCATCCATCTAAAGGTTTTTGTTACTGCAG
ATTAACTTATTTGCC

GTAACAAAAACCTTTAGATGGATGGAATGG
TAACAATGTTG

CCATCCATCTAAAATTTTTTGTTACTGCAGA
TTAACTTATTTGCC

GTAACAAAAAATTTTAGATGGATGGAATGG
TAACAATGTTG

CCATCCATCTAAACTTTTTTGTTACTGCAGA
TTAACTTATTTGCC

GTAACAAAAAAGTTTAGATGGATGGAATG
GTAACAATGTTG

CCATCCATCTAAACCTTTTTGTTACTGCAGA
TTAACTTATTTGCC

GTAACAAAAAGGTTTAGATGGATGGAATG
GTAACAATGTTG
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MdOSC1 M256VF

MdOSC1 M256VR

MdOSC1 M256FF

MdOSC1 M256FR

MdOSC1 M256WF

MdOSC1 M256WR

MdOSC1 M256YF

MdOSC1 M256YR

MdOSC1 M256DF

MdOSC1 M256DR

MdOSC1 M256EF

MdOSC1 M256ER

MdOSC1 M256RF

GTAACAAAAAGGTTTAGATGGATGGAATG
GTAACAATGTTG

GTAACAAAAAACTTTAGATGGATGGAATGG
TAACAATGTTG

CCATCCATCTAAATTTTTTTGTTACTGCAGA
TTAACTTATTTGCC

GTAACAAAAAAATTTAGATGGATGGAATGG
TAACAATGTTG

CCATCCATCTAAATGGTTTTGTTACTGCAGA
TTAACTTATTTGCC

GTAACAAAACCATTTAGATGGATGGAATGG
TAACAATGTTG

CCATCCATCTAAATATTTTTGTTACTGCAGA
TTAACTTATTTGCC

GTAACAAAAATATTTAGATGGATGGAATGG
TAACAATGTTG

CCATCCATCTAAAGATTTTTGTTACTGCAGA
TTAACTTATTTGCC

GTAACAAAAATCTTTAGATGGATGGAATGG
TAACAATGTTG

CCATCCATCTAAAGAATTTTGTTACTGCAG
ATTAACTTATTTGCC

GTAACAAAATTCTTTAGATGGATGGAATGG
TAACAATGTTG

CCATCCATCTAAACGTTTTTGTTACTGCAG
ATTAACTTATTTGCC
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MdOSC1 M256RR

MdOSC1 M256HF

MdOSC1 M256HR

MdOSC1 M256KF

MdOSC1 M256KR

MdOSC1 M256SF

MdOSC1 M256SR

MdOSC1 M256TF

MdOSC1 M256TR

MdOSC1 M256CF

MdOSC1 M256CR

MdOSC1 M256NF

MdOSC1 M256NR

GTAACAAAAACGTTTAGATGGATGGAATGG
TAACAATGTTG

CCATCCATCTAAACATTTTTGTTACTGCAGA
TTAACTTATTTGCC

GTAACAAAAATGTTTAGATGGATGGAATGG
TAACAATGTTG

CCATCCATCTAAAAAATTTTGTTACTGCAG
ATTAACTTATTTGCC

GTAACAAAATTTTTTAGATGGATGGAATGG
TAACAATGTTG

CCATCCATCTAAATCTTTTTGTTACTGCAGA
TTAACTTATTTGCC

GTAACAAAAAGATTTAGATGGATGGAATGG
TAACAATGTTG

CCATCCATCTAAAACTTTTTGTTACTGCAG
ATTAACTTATTTGCC

GTAACAAAAAGTTTTAGATGGATGGAATGG
TAACAATGTTG

CCATCCATCTAAATGTTTTTGTTACTGCAGA
TTAACTTATTTGCC

GTAACAAAAACATTTAGATGGATGGAATGG
TAACAATGTTG

CCATCCATCTAAAAATTTTTGTTACTGCAGA
TTAACTTATTTGCC

GTAACAAAAATTTTTAGATGGATGGAATGG
TAACAATGTTG
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MdOSC1 M256QF

MdOSC1 M256QR

MdOSC1 C258AF

MdOSC1 C258AR

MdOSC1 C258GF

MdOSC1 C258GR

MdOSCI1 C258IF

MdOSCI1 C258IR

MdOSC1 C258LF

MdOSC1 C258LR

MdOSC1 C258PF

MdOSC1 C258PR

MdOSC1 C258VF

CCATCCATCTAAACAATTTTGTTACTGCAG
ATTAACTTATTTGCC

GTAACAAAATTGTTTAGATGGATGGAATGG
TAACAATGTTG

CTAAAATGTTTGCTTACTGCAGATTAACTTA
TTTGCCAATG

AATCTGCAGTAAGCAAACATTTTAGATGGA
TGGAATGGTAAC

CTAAAATGTTTGGTTACTGCAGATTAACTTA
TTTGCCAATG

AATCTGCAGTAACCAAACATTTTAGATGGA
TGGAATGGTAAC

CTAAAATGTTTATTTACTGCAGATTAACTTA
TTTGCCAATG

AATCTGCAGTAAATAAACATTTTAGATGGAT
GGAATGGTAAC

CTAAAATGTTTCTTTACTGCAGATTAACTTA
TTTGCCAATG

AATCTGCAGTAAAGAAACATTTTAGATGGA
TGGAATGGTAAC

CTAAAATGTTTCCTTACTGCAGATTAACTTA
TTTGCCAATG

AATCTGCAGTAAGGAAACATTTTAGATGGA
TGGAATGGTAAC

CTAAAATGTTTGTTTACTGCAGATTAACTTA
TTTGCCAATG
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MdOSC1 C258VR

MdOSC1 C258FF

MdOSC1 C258FR

MdOSCI1 C258WF

MdOSC1 C258WR

MdOSC1 C258YF

MdOSC1 C258YR

MdOSC1 C258DF

MdOSC1 C258DR

MdOSC1 C258EF

MdOSCI1 C258ER

MdOSC1 C258RF

MdOSC1 C258RR

AATCTGCAGTAAACAAACATTTTAGATGGA
TGGAATGGTAAC

CTAAAATGTTTTTTTACTGCAGATTAACTTA
TTTGCCAATG

AATCTGCAGTAAAAAAACATTTTAGATGGA
TGGAATGGTAAC

CTAAAATGTTTTGGTACTGCAGATTAACTTA
TTTGCCAATG

AATCTGCAGTACCAAAACATTTTAGATGGA
TGGAATGGTAAC

CTAAAATGTTTTATTACTGCAGATTAACTTA
TTTGCCAATG

AATCTGCAGTAATAAAACATTTTAGATGGAT
GGAATGGTAAC

CTAAAATGTTTGATTACTGCAGATTAACTTA
TTTGCCAATG

AATCTGCAGTAATCAAACATTTTAGATGGA
TGGAATGGTAAC

CTAAAATGTTTGAATACTGCAGATTAACTTA
TTTGCCAATG

AATCTGCAGTATTCAAACATTTTAGATGGAT
GGAATGGTAAC

CTAAAATGTTTCGTTACTGCAGATTAACTTA
TTTGCCAATG

AATCTGCAGTAACGAAACATTTTAGATGGA
TGGAATGGTAAC
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MdOSC1 C258HF

MdOSC1 C258HR

MdOSC1 C258KF

MdOSC1 C258KR

MdOSC1 C258SF

MdOSC1 C258SR

MdOSC1 C258TF

MdOSCI1 C258TR

MdOSC1 C258MF

MdOSC1 C258MR

MdOSC1 C258NF

MdOSC1 C258NR

MdOSC1 C258QF

CTAAAATGTTTCATTACTGCAGATTAACTTA
TTTGCCAATG

AATCTGCAGTAATGAAACATTTTAGATGGA
TGGAATGGTAAC

CTAAAATGTTTAAATACTGCAGATTAACTTA
TTTGCCAATG

AATCTGCAGTATTTAAACATTTTAGATGGAT
GGAATGGTAAC

CTAAAATGTTTTCTTACTGCAGATTAACTTA
TTTGCCAATG

AATCTGCAGTAAGAAAACATTTTAGATGGA
TGGAATGGTAAC

CTAAAATGTTTACTTACTGCAGATTAACTTA
TTTGCCAATG

AATCTGCAGTAAGTAAACATTTTAGATGGA
TGGAATGGTAAC

CTAAAATGTTTATGTACTGCAGATTAACTTA
TTTGCCAATG

AATCTGCAGTACATAAACATTTTAGATGGAT
GGAATGGTAAC

CTAAAATGTTTAATTACTGCAGATTAACTTA
TTTGCCAATG

AATCTGCAGTAATTAAACATTTTAGATGGAT
GGAATGGTAAC

CTAAAATGTTTCAATACTGCAGATTAACTTA
TTTGCCAATG
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MdOSC1 C258QR

MdOSC1 C260AF

MdOSC1 C260AR

MdOSC1 C260GF

MdOSC1 C260GR

MdOSC1 C260IF

MdOSCI1 C260IR

MdOSC1 C260LF

MdOSC1 C260LR

MdOSC1 C260PF

MdOSC1 C260PR

MdOSC1 C260VF

MdOSC1 C260VR

AATCTGCAGTATTGAAACATTTTAGATGGAT
GGAATGGTAAC

ATGTTTTGTTACGCTAGATTAACTTATTTGC
CAATGTCTT

AAGTTAATCTAGCGTAACAAAACATTTTAG
ATGGATGG

ATGTTTTGTTACGGTAGATTAACTTATTTGC
CAATGTCTT

AAGTTAATCTACCGTAACAAAACATTTTAG
ATGGATGG

ATGTTTTGTTACATTAGATTAACTTATTTGC
CAATGTCTT

AAGTTAATCTAATGTAACAAAACATTTTAG
ATGGATGG

ATGTTTTGTTACCTTAGATTAACTTATTTGC
CAATGTCTT

AAGTTAATCTAAGGTAACAAAACATTTTAG
ATGGATGG

ATGTTTTGTTACCCTAGATTAACTTATTTGC
CAATGTCTT

AAGTTAATCTAGGGTAACAAAACATTTTAG
ATGGATGG

ATGTTTTGTTACGTTAGATTAACTTATTTGC
CAATGTCTT

AAGTTAATCTAACGTAACAAAACATTTTAG
ATGGATGG
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MdOSC1 C260FF

MdOSC1 C260FR

MdOSCI1 C260WF

MdOSCI1 C260WR

MdOSC1 C260YF

MdOSC1 C260YR

MdOSC1 C260DF

MdOSC1 C260DR

MdOSC1 C260EF

MdOSC1 C260ER

MdOSC1 C260RF

MdOSC1 C260RR

MdOSC1 C260HF

ATGTTTTGTTACTTTAGATTAACTTATTTGC
CAATGTCTT

AAGTTAATCTAAAGTAACAAAACATTTTAG
ATGGATGG

ATGTTTTGTTACTGGAGATTAACTTATTTGC
CAATGTCTT

AAGTTAATCTCCAGTAACAAAACATTTTAG
ATGGATGG

ATGTTTTGTTACTATAGATTAACTTATTTGCC
AATGTCTT

AAGTTAATCTATAGTAACAAAACATTTTAG
ATGGATGG

ATGTTTTGTTACGATAGATTAACTTATTTGC
CAATGTCTT

AAGTTAATCTATCGTAACAAAACATTTTAG
ATGGATGG

ATGTTTTGTTACGAAAGATTAACTTATTTGC
CAATGTCTT

AAGTTAATCTTTCGTAACAAAACATTTTAG
ATGGATGG

ATGTTTTGTTACCGTAGATTAACTTATTTGC
CAATGTCTT

AAGTTAATCTACGGTAACAAAACATTTTAG
ATGGATGG

ATGTTTTGTTACCATAGATTAACTTATTTGC
CAATGTCTT
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MdOSC1 C260HR

MdOSC1 C260KF

MdOSC1 C260KR

MdOSC1 C260SF

MdOSC1 C260SR

MdOSC1 C260TF

MdOSCI1 C260TR

MdOSC1 C260MF

MdOSC1 C260MR

MdOSC1 C260NF

MdOSC1 C260NR

MdOSC1 C260QF

MdOSC1 C260QR

AAGTTAATCTATGGTAACAAAACATTTTAG
ATGGATGG

ATGTTTTGTTACAAAAGATTAACTTATTTGC
CAATGTCTT

AAGTTAATCTTTTGTAACAAAACATTTTAG
ATGGATGG

ATGTTTTGTTACTCTAGATTAACTTATTTGC
CAATGTCTT

AAGTTAATCTAGAGTAACAAAACATTTTAG
ATGGATGG

ATGTTTTGTTACACTAGATTAACTTATTTGC
CAATGTCTT

AAGTTAATCTAGTGTAACAAAACATTTTAG
ATGGATGG

ATGTTTTGTTACATGAGATTAACTTATTTGC
CAATGTCTT

AAGTTAATCTCATGTAACAAAACATTTTAG
ATGGATGG

ATGTTTTGTTACAATAGATTAACTTATTTGC
CAATGTCTT

AAGTTAATCTATTGTAACAAAACATTTTAG
ATGGATGG

ATGTTTTGTTACCAAAGATTAACTTATTTGC
CAATGTCTT

AAGTTAATCTTTGGTAACAAAACATTTTAG
ATGGATGG
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