1/9

Glucose

-} serilAle/

Tryptophan Indole-3-lactic acid -

PLP and amino acceptor
or NAD(P)
‘or H,0 and O,and FAD NAD(P)

or H,O and O, and FMN

Indole-3-pyruvate

+C3 molecule '

iPLP

Y

2-hydroxy 2-(indol-3 —Ylmethyl)—4—ketb
glutaric acid (MP)

PLP and amino donor

- or NAD(P)H +NH3 "

A 4

Monatin

FIG. 1



Re—_

Glucose

l U.S. Patent No. 4,371,614

Tryptophain '

EC 2.6.1.27 tryptophan aminotransferase

EC 1.4.1.19 tryptophan dehydrogenase
EC 1.4.1.2-4 glutamate dehydrogenase
EC 1.4.1.20 phenylalanine dehydrogenase

EC 2.6.1.1 aspartate aminotransferase
EC 1.4.3.2 L-amino acid oxidase
tryptophan oxidase (no EC number)

EC 1.4.99.1 D-amino acid dehydrogenase
EC 1.4.3.3 D-amino acid oxidase
EC 2.6.1.21 D-alanine aminotransferase

Y

Indole—B-pyruvate

- BC4.1.3.-, 4.1.2.- lyase, synthase

Chemical aldol condensatmn

Y.

2-hydroxy 2-(indol-3-ylmethyl)-4-keto glutaric acid

EC 2.6.1.27 tryptophan aminotr’ansférase

EC 1.4.1.19 tryptophan dehydrogenase

EC2.6.1.1 aspartate aminotransferase -

EC 1.4.1.2-4 glutamate dehydrogenase

EC 1.4.1.20 phenylalanine dehydrogenase

EC 1.4.99.1 D-amino acid dehydrogenase
- EC 2.6.1.21 D-alanine aminotransferase

Y

-+ Monatin

FIG 2

EC 2.6.1.5 tyrosine (aromatic) aminotransferase

EC 2.6.1.28 tryptophan-phenylpyruvate transaminase
EC 2.6.1.- multiple substrate aminotransferase

D-tryptophan aminotransferase (no EC number)

'EC 4.1.3. 16 4-Hydroxy-2-oxoglutarate glyoxylate-lyase
EC 4.1.3.17 4-Hydroxy-4-methyl-2-oxoglutarate pyruvate-lyase

EC 2.6.1.5 tyrosine (aromatic) aminotransferase

EC 2.6.1.28 tryptophan-phenylpyruvate transaminase
EC 2.6.1.- multiple substrate aminotransferase

D-tryptophan aminotransferase (no EC number)



3/9

FIG. 3

‘Indole-3-actic acid

‘EC 1.1.1.110 indolelactate dehydrogenasié | |

| EC 1.1.1.222 AR—4—hydroxyphenyllactate dehydrog‘éﬁas'e, X
EC '1 1.1.237 3- (4)—hydr0xyphenylpyruvate- reductase

| EC1.1.1.27, 1 1.1. 28,1.1.2.3 lactate dehydrogenase

| EC1.1.1. 111 (3- imidazol- 5-yl) lactate dehydrogenase

EC1.1.3.- lactate oxidase

- Chemical oxidation

Indole-3-pyruvate

Enolate chenﬁsuy o , ' '

Ry = Boc, Chz, etc.

- Ry and Ry = Alkyl, Aryl, etc.



4/9

i
]

L G

20

i

(]

I
AR W *
L Y e !

TIC
i
mjz = 293

l
T
3

0/....:1.1)....\.1.11‘;.!. B s - A

p—
N =
.,w L m lm £7u,n.
e ) N
s . M~ .
=, T - £ &
i= N

- FIG. 5A

oO.

" FIG. 6

T
) o
o

400

. 380

300

mfz-

250

200

JGNOJSTY ¥O19313d JAIVTIY

100-

O

- AONVANNEY JALVYIIY

150

o o -



5/9

- FIG.7A

o
[72]
6 100
g . |° |
g 50 -
0 .
% 0 ] ' R R | | R R
o 0 4 8 . 12 16 20 24
o2 . -
' Time (min)
. FI1G. 7B - | !
Q 100— |
2 7|8 s -
- Q. 158
L .
2 5o
- — 130 :
@ 174 299
£ 2 212 \230 27
S 18 l 144 194 | ' ~
Q 0 1 l.....) P T . i . 275 293
- 1 I [ l
100 150 200 250 - 300
mjz : '

FIG. 8

+TOF MS: 124 MCA scans from Sample 7 (293jjd_with Tryptophan) of car0709a.wif... Max. 9.3e4 counts.
a=3.56970808537750280e-004, 10=-1.24626879588351 58_0&*002 R; : .

293.1144
9.0e4

8.0e4

Cargill Sample

7.0e4 :
Sample 293 with Tryptophan as Internal Std |,

6.0e4 4
5.0e4 4
' 4.0e4 -
3.0e4 4
‘2.0e4 - , A _ ' 294.1210

1.0edy:

0.0 , ; : - — - LA . - ,
: 284 286 - 288 290 202 - 294 . 296 298
mizyamu ’



6/9°

vB342

o 0j202a
100+

FIG. 9A 7 ﬁmim“ﬂ

1; Scan ES+
208
1.21e8

(4 SEREE
071002012

w  FIG. 9B

R NN AL SRS AEERERARLS REREE RANEE LSRR LEARE ALLE RALAE REARE R

T
1. Scan ES+

205
1.24e8 -

i T T TR R T T I e T T T P T

e
071002083

| FI1G.9C

%

AR
1: Scan ES+

293
1.02ed

 FIG. 10

T TP TP PR ...,.,,....,.,ﬁw,.|
200 400 6.00 800 000 | 1200 = 1400 1600 1800 2000 . 2200 2400

1.40E+05

1.20E+05

1.00E+05

8.00E+04

6.00E+04

S
N
)Y
W =
Wiy
<

" 4.00E+04

2.00E+04

4hr 24hr 24hr 48hr 48hr

0.00E+00 |-yl et

70hr_70hr

SIS

Peak height divided by 0OD600

4.00E+04 900
. Time

i Time



| 7/9
FIG. 11 |
| tryptophan

tryptophan oxidase or @ O, § catalase
amino acid oxidase | H.0 |

indole-3-pyruvate

| Prod aldolase

pyruvate

monatin precursor (MP)

- aspartate aspartate
aminotransferase -
oxaloacetate
- monatin _ oxaloacetate
- - decarboxylase
g .

| pyruvate + COZ' '



8/9

FIG. 12
tryptophan

tryptophan oxidase or O, § catalase
amino acid oxidase H,0/

indole-3-pyruvate

pyruvate4 Prod aldolase

monatin precursor (MP)

lysine
s-aminotransferase

lysine
allysine

monatin % spontaneous, - H20

1-Piperideine *6—carboxy1ate



99
F_I«G-' 13 tryptophan

: | pOs
iryptophan oxidase @ g catalase.
or amino acid oxidase H.O7 | -

- indole-3-pyruvate

Prod aldolase

pyruvate
‘monatin precursor (MP)
| o CO,
dehydrogenase | _NADH . ‘
. (reductive aminati'oiz“)_“___ﬁ_____._._-,_,;_..,w @ . §
A NH3 N_- v~ | N AD .:::._‘,.’
monatin

7 Formate
dehydrogenase

ammonium formate



