L)
=
™
=
=

™M
W

SN
W

WO 2019/147753 PCT/US2019/014877

Rt
SN

1/27

" \\\\\\\\\\\\\w\\\\\\\\\‘k\\\\\\%\\\\

£

%,

%)

4
3

i,
i
;

w

L

//,//
o
%

4

;{/

NS
3
W

»

%,
4

%,

Pttty

7
%,

%
w

7

=
iy

4] —
S, £ o
= =
g4 3 e
m = “\\\

St s

W

RN \\\i\\\x
NN TR
N S

.

b7
V24
%

Worown
AHEBA
Synthase
Genes

§ N
X
§ N S H 8
St \\\\\\ NN NN
N \%\\ BN &t\§ o .
& BN \ a2 N &
s N NN X
U _\g\m\ w o SR A
o i N o> N
P S W - A S
N e T ¥ o X o) $
S R \ N B \ o$H B _—
§ N = Ny W N N
s T & W N an W & N .
N «~ S7% ) S N N R
N N R : B M 3N N R
} \§ R \\\2 N & E kA S Sy d x ‘Q \ N
Y NN NS Wk NS
S X&) 3 T E \\‘“\\\\\\m\\\
s ¢ N X ¢ T
R . R X
N L N T NN
S M N N
N \\ N EWN N
:‘t\h Q§\\\\\\\ §
& X 8
NS \\\\\\\\\\-«\\\\\\\\“‘“‘“\\Q

&

SUBSTITUTE SHEET (RULE 26) REPLACEMENT SHEET

Arirodehydmshikimate



PCT/US2019/014877
2/27

WO 2019/147753

SN Ik, |
wigsad Alcneinen REHS 480 VY PR RS SRR 1 aanusiicer v it 2

BB BUBL) (Vi

CRLIBIIBL, YOL 1Y BRI WO By, v RRcesa e Aueioig . eamsigng | AL s Bl
PRRIHBIRATY 8 VRGBT T BRGNS SNBSS 17 Blanwudsmg mlng 1 BRIy WU REELBA0
BERIBUBLIANSP] T Chatn BAGIIIOMAL 1 BE IR IRCI T DRV DVEYBURL,, T

SIBEBUAEDE PEY 7 BEELIAT DI 17 %1 T4 B el UBBEIB H YR LM BB Bl

gy iRy
seocid Chm | T S——— So————
77 % A A 4493 R T T g \@csu%mx«
DEUEE 7
4 SO 7

A L Vel
B4 BRI

wh WEEH
G A
A8 20
Z i sttt 5 WAL
A WO 8} & BT eN
A L G

v
vy o

BLEE L8 7 unmised .
% Wi
Aty sixtag i b 74 ki R 7]

N

resssse—

SUBSTITUTE SHEET ( RULE 26)

A E IR T
2 B

ok B 5ISE 4

G sk

BB RO

000 K i A 4 LA
R B ety | wnsbunsninkleisy
s L Lbisted
A s A )

R

§
$
&

%
Ak 17 WA wERA m
e s ¢

4 1 A 7

B 4 iz AR
sk gy, wabsizaesd
] P

Tpd. m.m .
L0 R—
i
YABGEY oo N
e \X\\
aor
B B v
LR
ATy oo

_ ;._ A vz 24n8i4

REPLACEMENT SHEET



WO 2019/147753

PCT/US2019/014877

3/27

€ aingdi4

Y
G
G TR Yot R O

b TR
AW

A RN

L K s ) SR
877
L7877 7

W §§
YL AU

B

L7177

G

G

Bty

B

Y,

VKA
DAV DY

G
GRS VI

% R

RO
asuonm 41
muoowd )
a1 usns
21 uomE
L TRTL 77 R
Piouangy]
94 HEOEE
2B HODRY
o uone ¢

brepatsesosmnsson ] upAvamines .
[ANTL e 1Y)

£ uog
R
% Lot
&b woss
2 uSDIM
7 M
A USGHE
2 uosa
71 uEDs

Refhd sasbasinbissdnes oy i uaateihins
P O
5 Lo

PPURAITEI ] WA

a8 unoHL

DR U9

Baptsapircuss gt} wnbusmeyy)

rssiipbogmy gl U
S LTS
F

9 uongH
& uongid
o LR

7,

H

P

-

& BT s
§ BEGHA
IR TEREAs ] MIRACRER P

N —

RULE REPLACEMENT SHEET

(

SUBSTITUTE SHEET



PCT/US2019/014877

WO 2019/147753

4/27

B EFAR oA
D9 BLUCTIH
G BT
EESS HLLES

O LSO -

Tl A2 Uiy
BEO VAN
oo ] S0 1Y

e

¥ L0 BRG]

(B IBURUTRER Y GRUD W)

SEUD FETLH

— P GROIH
SBHD SO

3 £ G

Iomyenredty 51 oy
IR arer 6 rERis
e 64 [0

LB OO
e ]

omaaweds 51 wyar

jat] _‘..H L1902 ZZUS TR

{epeats 5] Ui
o L4 BN

VELBVEBLED AN -

(245 QEVRDYH -

B9 SIMCTY
o LpsElwy -
EBAD QLUSTIE -

= B |G
e T T

J¥ 24814

GO0 LI
B0 F LU0
A0 G LU0 -

2Hz 5 g LSy
SR £ Ly
e UG
[ LI ARF g 172

W3 _H TR T LG HY us‘u

VGHO Bk
SUIE GRUOTSH
gy pmungosusyl g

BIINE BTUDMY -
R GRUCTH -
ZRyE0 GEUODIH -
e o ] Eemy
L BEETRBAON WK

v T ]
(R LA
P 1%

EHR LAY

18 G0 ZRUSTHY -
B0 CLIOTHE -

S PETNE

iy Bguing -

5142 ZZRIRG
iRy ] et i
Gl 1P

¥R SR

g L]

L7 S AT L
LPUD PLUDTH -
A5 SHODI -
G AR ] BRYG ) -

SH4I0 GEUNTII
BER0 gAY
s

PR RSO
R

g 24n3i4

Wik
BEE SRUOTHL
tgim (runlily -

GEn GBI -
BER ST
15

SR LU -

Vi 24n3l4

REPLACEMENT SHEET

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/014877

WO 2019/147753

5/27

3%@ g
nﬁr«&akr .

Ko st §L

sty ] a5k -
]

fpmennf

L R V2,

g5 aIn314

i3 fiis

Vrrsreeeershl L I WL,

VG 24n314

REPLACEMENT SHEET

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/014877
6/27

WO 2019/147753

39 aIn3l4 — 9 a.4n814

\§

i
¥ o
A o
\\\\\\\\\\\\\\\\ P
& om BADUEN
| Goag by
G T
WIS "L wdfapisn, ; ] H ] ., ma g
7P { 616 iy VI :
i BB = ik AL e ey  Jupd sddioim

s -Aanap phlm LA uphiusiBusy
P T

gfoonoooscoe

gEbisi
Lty
s ]
sefuy
gy
zafiuy
@8.@&%:_%3

Yd

sicessen | uiphuseivu
§§§§%

REPLACEMENT SHEET

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/014877
7/27

WO 2019/147753

Qs 21n814 — v/ a1n8i4

(Leu) pBueieasas,

e Uig

WeF VBT LR DR LR UEL OU% Q% BEL 4
* BAAE LR

Y A % ok

3

03 L

- Gl 30

{wu) walueiensan [l ok L
Uy OBk 0Ly 0B% OLE 08T 0BT OIT DRI 042 OBF OEF OI

S 3 i 4, i 3

- 504309

2

- 904301

A

a v

L a3y

REPLACEMENT SHEET

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/014877

WO 2019/147753

8/27

8 2.n314

9009001
Z/w puno-
8¥0¥' 9001
Z/u pale|nojed
(+BN~+IN) eN6*ON®°H%5D
B2|NWIo} Jejnd3ajonN
SISA[leue SIWHH

OodNH ==——

Suoneeiiod AN

REPLACEMENT SHEET

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/014877

WO 2019/147753

9/27

L611°966
Z/uJ puno4d
622+ 966
Z/w pejeinojed
GH+N) ®*ON®°H 'O
2|NUuLIOo) Je|NJ33|0ON
SISA[eue SWHH

6 94n314

ASOD I

odanNH = -—

suone=1105 UNN

SUBSTITUTE SHEET (RULE 26)

REPLACEMENT SHEET

T



PCT/US2019/014877

WO 2019/147753

10/27

0T 24n314

(4 Butmpaihsy w\\% LiGadiuAs g b

Em@h&m&ﬁmm& ] umAwsbuey

A

S

r Rﬁww.w\\m Nw
j
4

. WG W feﬁ\ "

K ’%
e

#iby

fm e i mﬁmmmmkm%m% qw m_umﬁmm_ﬁ

o,

REPLACEMENT SHEET

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/014877

WO 2019/147753

11/27

- V2O SR -
S50 0 RRY

EZH0 [Ty
bria g
iHa SRORBTHY -
B3O g0 -
Bepa 3100y
Beve sl
By e -
— {5HO gL -
BEpa Sowi -

W biescippois s g -
S000 G2

Eotaduiakin i B

g1T 24n314 — YT T a.n3i4

poifudortn 3 ge)0 Wy -
it g g1 -
et R o
7V B2 -
A0 ST
8400 S -
i -
D94 50N -
iy gy SRk -
(epmcptians'g] gt -
RO I - -

BEHa g1
oG S0 iy - -
e Loy -
BEpa 3oy
| PRERLERY

o -
G0 BEuty

SR -
SO -

O RN

[Bpomse 5] iy

pi

- GEEO IO -

450 10 -

SO0 -

GRS -

GRHOGIoN -
b g A

G4

EHOSUONNY -
DI -
- AU BT -

™ QSO LIOMY - -
QU0 U0y - -
5.} .

= §GH0 DLURCH
L0 2 -
a8y 40 uadpy -

SEl0 21 -
EHOGUITN ﬁ
- (apoe guelgy -

ERIROERY

rosomemal

LQ B &l

v

SUBSTITUTE SHEET (RULE 26)

REPLACEMENT SHEET



PCT/US2019/014877

WO 2019/147753

12/27

Sc0v'¢86
Z/w punod 1 m;:m_u_
€L017°c86
Z/w paje|naed
(+H+W) ®'ON"°H%°O
2|NwJoy} Jejnd3joN
SISAjleue SWHH

ASOO =

O4NH =——-—

sSuonePii09 HAIN

REPLACEMENT SHEET

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/014877

WO 2019/147753

13/27

0 0T 0z o

€ 0 05 09 O

g€T 24n814 — VET 24nSi4

(wdd) 74

08 06 00T OTT OZT OET O¥T OST 09T OZT 08T 061 00¢ 0 01

1 ! 1 I 1 I 1 1 I 1 I I I

T 0L

{dd) 7y

08

T -

06

P -

0a

L L

e

LA

|

REPLACEMENT SHEET

SUBSTITUTE SHEET (RULE 26)



WO 2019/147753 PCT/US2019/014877
14/27

"
2 (ppm)

[

(udd) 13

= OO0 O o O o o
o o o o 99 9 99O 9 © © 9 «HS &N M T i o K
i L L L L L - L T - T - L e B e e B e e e S e

g0

2 (ppm)

13

SUBSTITUTE SHEET (RULE 26)
REPLACEMENT SHEET

Figure 14A — Figure 14B



WO 2019/147753

PCT/US2019/014877

f2 (ppm)

SUBSTITUTE SHEET (RULE 26)
REPLACEMENT SHEET

Figure 15



WO 2019/147753

PCT/US2019/014877
16/27

T

f1 (ppm)

vmw il MWL# i WW Y

200 190 180 170 160 150 140 130 120 110 100 90 8 0 60 50 40 30 20 W 0

l i) ,,.ALMMMMWLU\MKLL WM%!LUMWWWWW

SUBSTITUTE SHEET (RULE 26) REPLACEMENT SHEET

Figure 16A — Figure 16B



PCT/US2019/014877

WO 2019/147753

17/27

oy g/T 24n314 — /T 24n3l4 (wdd) 7}
00 §0 0L SI 07 ST 0% St Ov S 05 S 09 §9 0L S 09 ¢8 _m_o_o___m__,o_m,m_N.o,m_m_m_o_q_m_q,o_m_m_m_o_c_m,m,Q_N.m_h,o_m_m_w

[

Y

I
SUBSTITUTE SHEET (RULE 2

\

REPLACEMENT SHEET

|

|

V

(uudd) L3

o




WO 2019/147753

PCT/US2019/014877

18/27
(dd) 14
°23388°83828 88888288
| 0
o
Q
alt
N
N
10
[
Q
(3]
1
(3]
e
<E
Q
Q
N
<
7 Q
[¢]
0
'¢]
L <
S ©
= e}
F©
L @
S
0
N
©
2]
L @
0
SUBSTITUTE SHEET (RULE 26) REPLACEMENT SHEET

Figure 18



WO 2019/147753

PCT/US2019/014877
19/27

0.0

0.5

1.0

15

2.0

25

3.0

55

6.0

6.5

7.0

75

8.0

L UMLJMMMMMMM

o
0

SUBSTITUTE SHEET (RULE 26REPLACEMENT SHEET

Figure 19



WO 2019/147753

PCT/US2019/014877
20/27

40

T
50

T
60

T
70

T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80
1 (ppm)

T
200

SUBSTITUTE SHEET (RULE 26) REPLACEMENT SHEET

Figure 20



PCT/US2019/014877

WO 2019/147753

21/27

(wdd) 13

00 SO0

ol

TZ 94n3i4

(wdd) z}
¢L 0¢ S¢ 0¢ ¢¢€ Oor Gy 06 G99 09 S99 0L S/ 08 &8

REPLACEMERT SHERT® >



WO 2019/147753 PCT/US2019/014877
22/27

(wdd) 14

-0.5

10 05 0.0

1.5

2 (ppm)
Figure 22

85 80 75 70 65 60 55 50 45 40 35 3.0 25 20

SUBSTITUTE SHEET (RULE 26,
REPLACEMENT SHEET



PCT/US2019/014877

WO 2019/147753

23/27

(wdd) 1}

S0

£ 2in814

(wdd) z4
00 S0 OL Gl 07 GC 0¢€ &€ OF S¥ 06 G§

08 69 0L 6G¢

REPLACEMENT SHEET

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/014877

WO 2019/147753

24/27

ajeydsoud-9
9S0jaNLAX03P--OUILY-

HOH)

0
HO 2o~

HO

H

9SBILIOS|

8]eydsoyd-g suiwesouey

HO

HO
N

H00-d"0H

—

(gvoybuy)
BSE|CjaNsU)|

A|
(NBuy)
aseuly

¢ 2In314

dHvaouwy =
=
drouuy H0-d0H DHQouLy SHaouuy ey m
] HO—H HO 2
Wo0-d"0H HO—H N, BN HE
(-
HO—-H T —— — S
oo L, (o0 @g (yBuy) 2
HO-TH aseuufs aseujuls aseleIphipp aseuufs =
HN=9H dHyqouy 0= DHqouwy  HOOD o_._ pHQouwy  HOOD VaHY H00J
- H00D
H009” "0-d'O
ULESOUEY SUILIBSOUBY-4 (N asoonjboley-£-dan 85000f-4qn
HO ddn-0 dn-0 dan-o
HO 0 o0 HO
: NH OH
0 ,MVH — ™No — ldw — Il
o () Do Dol o (A PHOH
asepydsoy (aseujuls ygHy) 8SEjONPRIOPIXQ

aseiajSUBLOULY

SUBSTITUTE SHEET (RULE 26)



PCT/US2019/014877

WO 2019/147753

ddN-0

25/27

as0x0uBp-C-daN QZ0RH-daN
dN-0 dN-0
v —
0 (gghuy)ggp OH awgv:
aWI0IyI0MY OSEINDRI0IN-H
“(rafuy) ~380KU-dN
osesjsuelkuiel

0 0
o, i w0, f o —
S S (@veiuy)
0 0

y09-HAuans

Ho' Yo y09-/fuojory

2500n)6--fx08pip-'7 asoonjf-q-Axosp ajeydsoyd
017 E-dON Q0-dN 850005-Q-daN -|-2500n]B-(
dIN-0 dN-Q daN-0 20d-0
HO
’ — \ o OH
Nmé 0 o (@) N SEIphuepgy 0 OH  aseuufs 0 OH
OSEJINPRICIOY asereIpiuep 0 -3S0X3Y-dQN 8500n[B-4 QN
~£-850X0U-dON 6205084 ON HO HO
Yoo Auoidosd pioe aiuoidold
00 00 0 0
Y00, < 100, “— w —
S OH  osewds S Y OH (ogbuy) ¥, *\ (egbuy) _._OF\
aseinw Yoo Auoewfio : o oseyvogeo BSEIRJSUBIF0)
yoo-{Auorewiuio Yoy jhuoidold
voo-fuofeuifie-(5e) yoy{Auojoss
0
mdn — m
Gz 9314 ASEJONDaY/aSeXO0/ED

O

REPLACEMENT SHEET

g

v

SUBSTITUTE SHEET ( RULE 26)



PCT/US2019/014877

g upAws|buey W upAws|Buey| D upAws|buey
N N N
—_— —_—
(02BuM) (rZbu)
0SPd BWOJYIOKD eseiejsuelALje o)
"(820ul)
0Sbd WOk
103%0 IOI:\VA@IO Ok/
o o

JAN—
(azBu>) 5 7
osesaysuen

o]
H
o
H [} OH
(o]

0\/ HO

HO

HO

HO

—
(46uy)

sseLjuAs SpIwY @. = e- = e-

-iksooA1D
[e) O,
2HN
HN H
—
0 © HO (286uy) 0 © HO
eseiejsuesfoy
HO H OH HO H
'OH
(e26ux)
05¥d dWoIYoolkD
(¢sBux)
9SEIONPaIOPIXO

(16u3)
SSEJOINPUCPIXO

°H (o]
OH - o o
o ZH o}
o] OH d H
o] OH 4
HO o OH
H HO
H HO HO!
H HO HO!
HO! HO!
o [e]

e

SUBSTITUTE SHEET (RULE 26)

REPLACEMENT SHEET

WO 2019/147753

oL ainpow 6 amnpow g ainpow £ @inpow
£ ] Ah ] hb
2 o v 36uy d abuwy v obwy
H _ -
HN_ O H SHN 2Hi °HN 2
OO OH H H O O O HO OH OH ZHN
oo OH HO HO HO HO OH ZHN
HO o= oH TToxg/ T o o= — o H OH 2HN
HO HO "o & o " o ol o HO
o o o © —2U3 ° —ZU3 ° —2U3 o o o
P R O - - e O e @
9 einpows  onpow # ampouws £ synpow 2 einpows t ompow
Ve ] 9gebuy P 1
A abuy ~ 2Z]

9z 2.n8i4



PCT/US2019/014877

WO 2019/147753

LT In3i4

24 Bupy soj peniaso ALGHH e

UBHEI 9008 ALIRG b ve o et o8, %wmwﬂ
wALGPH 18950
H18vH DLy HRgvD

Ligal  T198YS HveH TSYH QLLYY ALLPQ AOLYIN MBSYD dpeps

SUBSTITUTE SHEET (RULE 26)

REPLACEMENT SHEET

27/27

ZA Buey
LA buey
v Buey
Jiy

EXEARKERGRESSESRARAANRAAAGIISH S REN AU RAAAGES SRS EAANAN

neg

SRREHAKK REXXXFEISINE AERXRDES

S31610S1[EOLI0 Q1 SUOREANI 5534} J0 AYPLOURIOO JE0IPU I PU )

8 ny |

. . .




