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CINCS full length (SEQ D NO:68)

MRMEVVLVVELMET

61 PRLGLHLPDLLPAGIFAKEE LTGDGGEGS.

121 EQIDGDE

181 EAIAKVVLENKHKSSE

£1-40 |
INETR.
A1-34
2132 |

A1-28

A1-22

CiNCS truncation

GTINCERLIPNGRPLLERVIREDTVMLYHELEVAASADEVWSVEGS

DLGVIYYMDTIRVVATGPDSCVIKSTTEYHY

A1-26

INRER
ISEPR
CINGS |

22242828 323436 40
B REEEETE.

>

[}

MUEPPGQEFPHHYREREVEFDHRNRYRLY 120

CFAKIVKPLIDIVPLAIME 180

196

0.5 1 1.5 2 2.5
Reticuline Fold Change

FIGURE 24
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SEQID ND: 89 CJNCS full fength
SEQIDNO: 70 NCS parent
SEQIDNQ: 73 NCS3

SEQIDNO: 68 MR 60

SEQIDNO: 76 M LEVAASADEVWSVEGS 37

SEQIDNO:?S o ELEVAASADEVWSVECS 37
61  PELGLHLPDLLPAGIFAKFEITGDGGE ’ PHHYREKEVFFDHRKNRYKLV 120
38 PELGLHLPDLLPAGIF PPGQF! a7
38 PELGLHLPDLLPAGIFY wFF ITGDGEEGS] PPCQ“P IHYREKFVFEDEXNRYKLY 97
121 IKSTTEYHVKPEFAKIVKPLI IMS 180
98 YHVKPEFAKIVKPLI s 157
98 WYHVKPEFAKIVKFLL s 157

181 EATIARVVLENKHKSSE 196
158 EATARVVLENKHKZSSE 173
158 FEAIAXKVVLENKHKSSE 173

18

i ek e
L R

Reticuline (uil)
o0

-

CINCS full  NCE& NCSt NCE82 NCE3
fength  parent

NCS variant Description
SEQIDNO: 68 (CINCS full length  Native sequence, yeast codon oplimized
SEQIDNO: 70 NCS parent A1-24
SEQIDNG: 71 NCB1 Al1-24, 185N
SEQIDNG: 72 NCS2 A1-24, 185N, B149T
SEQIDNG:78 NCS3 Al-24, 155N, D14GT, M701

FIGURE 27
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Thebaine titer and final tyrosol, phenviethanol, and methionol concentrations of AF03234 (YA2087,
parent) and AFO3237 (YA2696, arogenate strain) in a fed-batch fermentation process. Thebaine
production was similar but methionol was significantly lower for the arogenate strain due to deletion of
ARCS and AROS.

FIGURE 36
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(D and thebaine titer of a fed-batch fermentation process comparing the parent strain YAT158
{AFD1863) to the improved strain with additional copies of SAH1 and SAM2 YA1669 {AFQ1877).

FIGURE 38
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Figure 40
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