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£3. V1HRHK
>
s | %R v MENDb L ENET I BE
i B | TR /v | dRNA gRNA il
V1 To Rt
FAD
2 gRNA1(3~22 fif) gRNA2(532~551 {if)
FAD2/LOX3/ Aal’MGAGGR | Aal78 YVYHNPI
Nip | FATB1 Nt1/AT ATGACGG’ nt25 Nt532” TACGTGTACCACAACCCGATCGG! nt 554 MTE’aa9 G’aal8s
V1- | FAD2/LOX3/f WT
4 atbl WT WT WT
RALEELE 2 R
V1- | fad2/lox3/FA | A | NtI’ATGGGTGCCGGCGGCAGG | Nt533’TACGTGTACCACAACCC | Aal'MGAGGRI | Y ZHE L LT
7 TBI L1 | ATTGACGG’ nt26 CGATCGG nt556 DG’aa9 NA
KAREELE = R
A | NtI’ATGGGTG------mmmm- Nt518 TACGTGTACCACAA--- Aal’'MGDGEG | v ZHEfH& LT
L2 | ACGGntll GATCGG’nt537 AGG’aa9 NA
V1- | FAD2/lox3/F WT
12 | ATBI WT WT WT
KAEELE =2 R
VEBEHRELT
aal ' MGAGG*’a | NA
Vl1- | fad2/lox3/FA | K | ntI’ATGGGTGCCGGCGG-- nt519’TACGTGTACCACA--- as /Aal72’YVYHT-
13 TB1 D | ATGACGG nt21 CGATCGG’nt547 /aal’MTE aa3 1G’aal78
RAEEIE = R
K CGTACGTGTACCCAACCCAGA | Aal’'MGAGGRS | v Z#fE L LT
O ntl’ATGEETECCAECAGCAGZEAGTEACGE nt2é TCGG DG’aag NA
gooooao
LOX
3 gRNA3(31~50 {if) gRNA4(467~486 fif)
FAD2/LOX3/ j Aal ’DELRNLRG | Aal56’ACVQIRT
Nip FATBI nt3l’ GACGAGCTCCGCAACCTGCGCGG ntS53 NE467 7 D’aalS R,aa163
V1- | FAD2/LOX3/f
4 atbl WT WT WT
V1- | fad2/lox3/FA B
7 TB1 ALl | 400+bp K& H ~H
T+ EREZEHBELE L | R oREFIREZHEBA L LT EAH
Al2 | TFH TH 8
V1- | FAD2/lox3/F nt31’GACGAGCTCC------- Aal ’DELRAATT | Aa71’PIRTNSES’
12 | ATB1 AL3 | GCGCGG’ nt46 NE4s0 483 ’aal8 aa77
ALA( Aal ’DELRNLAR | Aa73’HRSGTRR
KO) nt31’ GACGABCTCCGCAACCTAGCECEE nt5d  wrggar camae 31| ’aal8 V’2a80
V1- | fad2/lox3/FA | AL5( | nt31’GACGAGCTCCGCAA-- Aal ’DELRNARR | Aa72’HRSGTRR
13 | TBI KO) | TGCGCGG nt51 HE465r 06 GAICCGGRACTCGG! ntdss *aa] § V’aa79
nt31’GACGAGCTCCGCAACC- | Nt466’CGTGCGTGCAGATCC-- | Aal'DELRNRA | Aa73’PIHSESRL’
AL6 | GCGCGG’nt52 ACTCGG nt487 A’aal8 aa80
FAT
Bl gRNAS(523~542 fif)
FAD2/LOX3/ Aal75’LNHVKTA | NA
Nl]) FATBI Nt(:E'CTC-AACCATG'IGA.RMCTGCTGG‘ntCél NA G’aal82
V1- | FAD2/LOX3/f l Aal7S’LNHVKTC | NA
4 aﬂ)l All MZ‘TGHCCRTSTwEAAAA?CTGEIGE' nts4e NA W’aalSZ
VI1- | fad2/lox3/FA NA
7 TB1 WT NA WT
V1- | FAD2/lox3/F NA
12 | ATBI WT NA WT
V1- | fad2/lox3/FA NA
13 | TBI WT NA WT
ogooooao
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F4. V2 T.%%
BT | Rk e (i 7 | gRNA fZRIEIS 7 2 EEECS
FATB1 eRNAG(323~342 {if)

Nip TTTCCTGGCAGCTGAGAAGCAGTGG FLAAEKOW

V2-2-2.3-4 fatb4 WT WT

V2-12-12-13 | fatbl/2 HE TTTCCTGGCAGCTGAGAA -CAGTGG FLARENSG

V2-12-12-12 | fatbl1/4 TTTCCTGGCAGCTGAGAA -CAGTGG FLARENSG

V2-8-4.1-3 fatb 2/3 WT WT

V2-12-1.1-4 | fatb1/3/4 A2 | TTTCCTGGCAGCTGAGAA -CAGTGG FLAAENSG

V2-26-1.1-3 | fatb2/3/4 WT WT

V2-28-4.4-11 f;};’/i et TITCCTGGCAGCTGAGAAGACAGTGG / WT FLAAERTV
FATB2 IRNAT (451~470 i)

Nip TTCATGATTCGGTCCTACGAGATTGG MIRSYEIGAD

V2-2-2.3-4 fatb 4 WT WT

V2-12-12-13 | fatb 1/2HE TTCATGATTCGGTCCTACGAAGATTGG /WT | MIRSYEDWC* / WT

V2-12-12-12 | fatb 1/4 WT WT

V2-8-4.1-3 fatb 2/3 All | TTCATGATTCGGTCCTACGAAGATIGG MIRSYEDWC*

V2-12-1.1-4 | fatb 1/3/4 WT WT

V2-26-1.1-3 | fatb 2/3/4 A2 | TTCATGATTCGGTCCTACGAAGATIGG MIRSYEDWC*
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V2-28-4.4-11 fa}trlr)s 34 156bp 4Kk 26/08/2020
FATB3 gRNAT7 (45]~470 {if)
Nlp TTCATGATTCGGTCCTACGAGATTGG MIRSYEIGAD
V2-223-4 | fatb 4 WT WT
V2-12-12-13 | fatbl/2HE WT WT
V2-12-12-12 | fatb 1/4 WT WT
V2-8-4.1-3 | fatb 23 All | TTCATGATTCGGTCCTACGAAGATTGG MIRSYEDWCH
V2-12-1.1-4 | fatbl/3/4 All | TTCATGATTCGGTCCTACGAAGATTGG MIRSYEDWCH
V2-26-1.1-3 | fath2/3/4 All | TTCATGATTCGGTCCTACGAAGATTGG MIRSYEDWC*
V2-28-4.4-11 ﬁ'{‘;_: e TTCATGATTCGGTCCTACGA - - TTGG MIRSY-DWR*
FATB4 gRNAS (674643 i)
Nip GCTGGGCTGCTAGGAGATGGTTTTGG GLLGDGFG
V2-223-4 | fatb4 All | GCTGGGCTGCTAGGAGAT - - TTTIGG GLLGDFWL
V2-12-12-13 | fatbl/2HE WT WT
V2-12-12-12 | fatbl/4 GCTGGGCTGCTAGGAGATGGTTTTTGG GLLGDGEW
V2-8-41-3 | fatb 2/3 A2 | GCTGGGCTGCTAGGAG AT- - -TTTGGC GLLGD-FG
V2-12-1.1-4 | fatb 1/3/4 All | GCTGGGCTGCTAGGAGAT - - TTTTGG GLLGDFWL
V2-26-1.1-3 | fatb 2/3/4 All | GCTGGGCTGCTAGGAGAT - - TTTTGG GLLGDFWL
V2-28-4.4-11 %’5 O GCTGGGCTGCTA - - - - - - - TTTTGG GLLFWLNA
ogooad
# 5. £ Ul FRROTRREOER,
END L e HA R
V1-7 FAD2-KO/KO To 49/49.100%
V1-13-1.5 FAD2-KD/KO T 10/43.13.5%
VI1-13-1.4 FAD2-KD/KO T 2/43.4.6%
V1-13-1.5-8 FAD2-KD/KO T 9/57.15.8%
V1-13-1.5-11 FAD2-KD/KO T> 7/59,11.9%
V1-13-1.5-10 FAD2-KD T 7/52,13.5%
V1-13-6.5-6 FAD2-KD T> 6/88.6.8%
V1-13-6.5-4 FAD2-KD T> 9/89.10.1%
V1-12-1.6-4 LOX3-KO T> 5/56.8.9%
V1-12-1.6-7 LOX3-KO T 8/98.8.1%
V2-8-2.2-1 [ad: o BR T2 2/63,3.2%
V2-16-2.3-1 EXE TR T, 4/69,5.8%
gooooao
oooaoao
T I e e e I e e 0 A R B A B e A O N R A
I 1 I I I O I A 6 B R B e e B A e e N e N N e N N N N N N
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Fz6. BRLET V2R FEIZCL-THEEINSfatb /v 77Uk (KO) BEED 30

fHAE Y,

B AnFY FATB-1 FATB-2 FATB-3 FATB-4

V2-2-2.3-4 fatb 4 WT WT WT KO

V2-8-4.1-3 fatb 2/3/4 WT KO KO WT

V2-12-1.1-4 fatb1/3/4 KO WT KO KO

V2-26-1.1-3 fatb 2/3/4 WT KO KO KO

V2-12-12-13 | fatb 1/2HE KO HE WT WT

Vv2-12-12-12 | fatb 1/4 KO WT WT KO 40

V2-8-2.2 Neg WT WT WT WT

F Bl FROMIL. BorRECL->THEENEZFATB#EGFE =T, WT., H
E. KON e gld. ZNFiv, AR ~FogEstE. ROEENETH S,
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6. VIERKOHREF, . B, ROURMMKICI T DRIEMEERER,

FRiRRF |C14:0 C16:0(% C16:1 C18:0 C18:1 C18:1d11 C18:2(C18:3
e (%) ) %) (%) (%) (%) %)  1n3(%)
i+
fad2-KO+lox3-KO  [V1-13-3.4 l0.16 10.73 030 3.21 82.19 0.00 1.55 035
fad2-KO/KD+lox3- [V1-13-1.4
KO 0.50 1642 0.18 248 68.13 1.02 9.99 0.73
fad2-KD+lox3-KO  [V1-13-1.4 {091 21.14 0.19 323 5531 1.02 1593 1.07
FAD2-WT+ lox3-KO [V1-12-1.6 |1.12 23.01 0.00 299 26.36 1.01 4395 1.57
FAD2-RNAi D 034 2003 024 260 53.26 142 18.89 1.11
Neg V2-8-22 1077 2266 0.15 271 28.51 221 40.18 1.20
fad2-KO+lox3-KO  |[V1-7 0.00 1548 0.00 5.11 61.92 0.00 0.00 9.98
fad2-KO/KD+lox3- [V1-13-1.4
KO 0.34 2122 0.00 9.65 1949 0.78 9.03 3725
fad2-KD+lox3-KO  [V1-13-1.4 1040 2501 0.00 1036 4.68 0.59 9.23 48.14
FAD2-WT+lox3-KO [VI1-12-1.6 |0.42 2622 0.00 12.17 123 0.54 8.58 49.08
Neg V2-8-22 1048 2624 000 10.68 1.14 0.49 8.49 50.19
3
fad2-KO+lox3-KO  |[V1-7 0.00 1033 2.16 0.00 43.03 0.00 2.50 37.29
fad2-KO/KD+lox3- [V1-13-1.4
KO 0.00 15.19 3.07 000 7.97 0.00 7.96 6253
fad2-KD+lox3-KO  [V1-13-1.4 [0.00 13.40 3.10 1.74 2.82 0.00 11.15 64.76
FAD2-WT+lox3-KO [V1-12-1.6 |043 1446 1.85 206 134 0.16 11.25 65.30
Neg V2-8-22 084 17.05 268 0.66 1.66 0.59 11.90 61.50
s
fad2-KO+lox3-KO  [V1-7 NA NA NA NA NA NA NA NA
fad2-KO/KD+lox3- [V1-13-1.4
KO 126 1763 029 250 31.36 0.72 22.05 9.30
fad2-KD+lox3-KO  [V1-13-1.4 1043 2405 0.10 122 14.64 0.54 3426 11.61
FAD2-WT+lox3-KO [V1-12-1.6-10.40 23.77 027 333 694 1.55 35.03 14.70
Neg V2-8-22 055 2475 023 196 595 046 43.13 11.15
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FAD2-WT+lox3-KO 57/68 83.8%

fad2-KD+lox3-KO 78/85 91.8%

Neg(#] f) 57/85 67.1%
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#8. V2ERERMOMEF R ORI 2 RIENEEAER,

R Gt Cl14:0 C16:0 Ci16:1 C18:0 Cl18:1 Cl18:1d11 C18:2 C18:3n3
i+

fatb4 V2-2-2.3-4 0.00 23.68 0.21 2.62 31.18 0.97 3891 132
fatb1/2he V2-12-12-13 0.00 15.14 0.30 3.02 31.84 1.18 4591 133
fatb1/4 V2-12-1.2-12 0.00 19.91 0.23 2.79 33.72 0.99 39.56 136
fath2/3 V2-8-4.1-3 0.00 14.94 0.27 3.18 37.57 1.10 40.23 1.34
fatb1/3/4 V2-12-1.1-4 0.00 21.23 0.25 285 31.08 1.02 41.02 1.33
fath2/3/4 V2-26-1.1-3 0.00 14.71 0.30 3.59 35.06 1.14 4265 134

fatb IHE/2/3/4 V2-8-2.2-1 0.00 9.48 0.00 4.64 4421 1.01 37.99 1.80

NEG V2-2-2.3-4 0.00 2136 0.23 243 35.94 1.04 36.23 1.24

1%

fatb4 V2-2-2.3-4 0.00 16.61 2.62 1.45 0.00 0.00 14.18 62.90
fatb1/2HE V2-12-1.2-13 0.00 13.60 3.03 1.24 0.00 0.00 16.30 63.50
fatb1/4 V2-12-1.2-12 0.00 15.53 325 0.49 0.00 0.00 11.39 67.06
fatb2/3 V2-8-4.1-3 0.84 14.42 2.60 1.13 1.68 0.00 15.74 61.31
fatb1/3/4 V2-12-1.1-4 0.00 15.77 2.89 1.40 0.00 0.00 14.69 63.30
fath2/3/4 V2-26-1.1-3 0.97 14.61 2.79 1.29 1.11 0.00 12.43 64.36

fatb IHE/2/3/4 V2-28-4.4-11 0.00 10.83 1.55 0.00 236 0.00 22.65 60.41

NC V2-8-2.2-1 0.82 17.14 2.72 1.67 0.59 0.00 11.84 61.34
*ZBWERSICTHEDIC, 1, 2. 3, R41E, #hFh, FATB1, FATB2, FATB3, RU'FATB 4z F&iE7,
ooooogad
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#£9. LFFOF1 (V1—-13&:V2—12L0E0RMH #EHDPOs FAD2 -1
g RN ATRIIZE T D#IEFRR T I/ BRES
mEND bl EINET I/
7 LV | gRNALI gRNA2 R 5|
: Nt 529’ CCGTACGTGTACCA Aal’'MGAGG Aal77’PYVY
CARACCCG DTW RMTEKEREE HNPIG’aal85
t42 aal4
NtI’ATGGGTGCC
TRl CGUGGES Nt529"CCGTA-——— Aal’MGAGG | Aal77’PYRP’a
------------ TCGGC nt538 RSSR’aa9 al80
GAGGAG'nt20
NtI’ATGGGTGCC
GGCGG--- Nt529°CCGTACGTGTA s : .
AL2-KD | ATGACGGGAGAA | CCACA~- O s | Al TPy
GGAGCGGGAGG | CGATCGGC nt552
AG’nt39
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®10. BRLELEFFHROEFENRT 27 711,
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Cl4: Clé6: Clé6: C18: C18:1d1 C18: C18:3n
ok 0 0 1 C18:0 1 1 2 3
A% e
TA2 0.5 217 02 3.3 452 25 254 12
ZHI11 1.1 246 03 2.9 328 1.8 355 1.1
F3 i+ LEF-KDI 0.1 115 04 3.1 56.7 24 242 14
F3 fi+ LEF-KD3 0.5 161 0.3 3.0 570 2.7 191 12
F3 ffi+ LEF-KD5 0.2 108 0.3 3.0 635 25 181 1.6
F4 i+ LEF-KDI-1 05 178 03 3.1 50.7 3.2 232 12
F4 ff+ LEF-KD1-2 02 105 04 3.0 579 2.7 238 15
F4 ff+ LEF-KDI1-3 0.2 109 04 3.0 586 2.6 227 16
F4 ffi+ LEF-KD1-4 05 164 03 3.1 532 2.0 231 13
F4 ff+ LEF-KDI-5 03 135 03 2.9 549 22 246 13
F4 fi+ LEF-KD1-6 0.2 107 04 2.9 609 23 208 1.7
F4 ff+ LEF-KD3-1 05 160 0.3 3.1 554 1.9 213 15
F4 i+ LEF-KD3-2 0.6 196 0.3 3.3 494 20 234 13
F4 ffi+ LEF-KD3-3 0.6 162 03 3.2 544 22 217 14
F4 ffiF LEF-KD3-4 038 180 0.3 33 531 1.8 212 14
F4 ffi+ LEF-KD3-5 06 156 0.3 3.3 547 2.5 217 13
F4 i+ LEF-KD3-6 0.6 161 03 33 551 24 209 13
F4 ff+ LEF-KD3-7 0.6 160 03 33 558 1.7 208 14
F4 ff+ LEF-KD5-1 02 104 0.3 2.9 602 2.0 224 1.6
F4 ff+ LEF-KD5-2 02 108 04 2.8 602 1.8 22 16
Bl
F4 ff LEF-KDI-
1#1 0.5 179 03 3.2 506 3.7 227 1.1
F4 ffi+ LEF-KD1-
1#2 0.5 181 04 3.5 532 3.1 198 1.5
F4 fff LEF-KD1-
1#3 0.6 187 04 33 502 2.8 229 12
F4 ffif LEF-KD1-
1#4 0.6 185 0.0 3.6 498 4.7 215 14
F4 ff¥ LEF-KD1-
2#1 0.1 106 0.3 2.9 53.1 3.1 286 1.3
F4 i+ LEF-KDI-
2#2 0.1 106 04 33 582 4.1 220 13
F4 ffi LEF-KD1-
2#3 0.2 112 03 3.5 572 3.1 233 12
F4 ffi+ LEF-KDI1-
2#4 0.1 115 04 35 574 3.1 226 13
F4 ffi+ LEF-KD1-
2#5 0.1 114 04 3.2 56.1 3.0 244 14
F4 ffi+ LEF-KD5-
1#1 0.2 109 04 3.6 645 32 160 1.3
F4 i LEF-KD5-
1#2 0.2 109 04 3.3 627 3.0 180 14
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F4 fii+ LEF-KD5-

1#3 0.2 103 0.3 3.3 63.5 3.0 177 1.6
F4 fii+ LEF-KD5-
1#4 0.2 114 04 3.1 595 3.1 207 16
F4 fii+ LEF-KD5-
1#5 0.2 127 04 2.9 56.6 2.8 226 1.7
F4 fii+ LEF-KD5-
2#1 0.2 110 03 3.0 550 2.8 264 14
F4 fii+ LEF-KD5-
2#2 0.2 113 04 3.2 592 3.2 207 19
F4 fii+ LEF-KD5-
2#3 0.2 120 04 2.8 557 28 242 19
F4 ffi+ LEF-KD5-
2#4 0.2 110 04 3.1 60.1 28 209 14
F4 fi+ LEF-KD5-
2#5 0.2 109 04 3.6 620 29 182 1.8
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#F11. CRISPRZEKEORNA i RfH 5D AFE ik O E B R,
Faw o8 Cl4:0 Cl16:0 C18:0 C18:1 C18:2 C18:3n3 fth
fad2-1 KD/KD+lox3KO 0.31  13.12 1.61 6243 19.77 1.04 1.71
FAD2WT+lox3KO 040 17.43 1.53 37.79 3999 1.19 1.66
NEG 038 17.66 2.13 3726 39.61 1.19 1.78
FAD2-RNAi 0.00 15.61 223 4991 2738 134 3.53
*NEG 033  16.87 2.22 3562 3925 155 4.16

*NEGIZ, LEIOF AD 2 —RNA i EFR) OOy L7 R B S ORRMETRTH
5 (WO2008/7006171),
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INTERNATIONAL SEARCH REPORT International application No.
PCT/AU2022/051328

A, CLASSIFICATION OF SUBJECT MATTER

AO1H 1/00 (2006.01) AOIH 1/04{2006.01} AOIN 5/10(2018.01) AOlH 6&/46(2018.01) C12N 15/82 (2006.02)
C12N 9/02 (2006.01) (C12Q 1/6895(2018.01) CO7K 14/415 (2006.01)

According to Intemational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentarion to the extent that such documents are inclnded in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PATENW, CAPLUS, MEDLINE, EMBASE, BIOSIS, AGRICOLA: Keywords used: FAD2-1, FAD2, LOX3, LOX and like terms.
GENOMEQUEST: SEQ ID NOs: 10-11 ¢ 95% sequence identity. CPC/IPC: C12Y114/19006. ESPACENET, GOQGLE SCHOLAR, Internal
databases: Applicants name.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to
claim No,

Documents are listed in the continuation of Box C

Further documents are listed in the continuation of Box C See patent family annex
*  Bpecial categories of cited documents:

"A"  document defining the general state of the art which is not *T"  later document published afier the international filing date or priority date and not
considered o be of panticular relevance in conflict with the application but cited to understand the principle ot theory

D" document ¢itee by the applicant in the intermational application underlying the invention

"E"  earlier application or patent but published on or after the "X"  document of particular relevance; the claimed imvention cannot be considered
international filing date novel or cannot be considered 1o involve an inventive step when the docament is

taken along

"L"  document which may throw doubts on priority claim(s) or "Y"  document of particular relevance; the claimed invention cannot be considered to
which is cited to establish the publication date of another itrvolve an inventive step when the document is combined with one or more other
citation of other special reason (a3 specified) such documents, such combination being obvious to a person gkilled in the att

o) dr;:ansumem referring (v an ol disclosure, use, exhibition or other "&"  document member of the same palert family

"P"  document published prior to the international filing date but
later than the priotity date claimed

Date of the actual completion of the international search Date of mailing of the intemationgl search report

30 January 2023 30 Jamuary 2023

Name and mailing address of the ISA/AT Authorised officer

AUSTRALIAN PATENT OFFICE Cara Mortimer

PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE

Email address: pet@ipaustralia,gov.au (120 9001 Quality Certified Service)

Telephone No. +51 2 6283 2661

Form PCT/ISA/210 (fifth sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT

C (Contimuation). DOCUMENTS CONSIDERED TO BE RELEVANT PCT/AU2022/051328

International application No.

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Bollinedi. H, et al. "Genetic and genomic approaches to address rapid rancidity of rice
bran." Critical reviews in food science and nutrition 61.1 (2020): pp.1-10, PUBLISHED
ONLINE 30 JAN 2020: https://doi.org/10,1080/10408398,2020.1718598

and lipoxygenases; enzyme deficient approach’, 'Strategy II. Development of low
linoleic and high oleic rice lines; subsirate deficient approach' and 'Future perspectives'.

1-21, 33-39, 47-51,

53-65

Bhmia, R.K, &t al. "A holistic view of the genstic factors involved in triggering
hydrolytic and oxidative mncidity of rice bran lipids.” Food Reviews
International (2021) pp. 1-26. PUBLISHED ONLINE 20 APRIL

2021: hitps://doi.org/10.1080/87559129.2021.1915328

Title, abstract and sections 'LOX: triggers oxygenation of PUFAg during rice bran
storage', FAD2: converts relatively stable 18:1 to exidation prone 18:2' and "
'Conclusion and future perspectives' last 3 senfences.

1-21, 33-39, 47-51,

53-65

US 2006/0005276 AL (FALCO ET AL) 05 January 2006
Title, abstract and paragraphs [0005], [0007], [0436-0440] and example 14.

1-21, 33-39, 47-51,

53-65

WO 20084006171 Al (COMMONWEALTH SCIENTIFIC AND INDUSTRIAL
RESEARCH ORGANISATION et al.) 17 January 2008
Title, abstract, example 5, page 7 lines 14-19 and SEQ ID NO: 15.

1-21, 33-39, 47-51,

53-65

WO 2006/073787 A2 (BASF PLANT SCIENCE GMBH) 13 July 2006
Title, abstract, paragraphs [0042-0050] and SEQ ID NQ: 23.

1-21, 33-39, 47-51,

33-65

Abe, K, et al. "Production of high oleic/low linoleic tice by genome editing," Plastt
Physiology and Biochemistry 131 (2018): pp. 58-62,
Title and abstract.

1-21, 33-39, 47-51,

53-65

Tiwari, G.J, et al. "RNAi-mediated down-regulation of the expression of OsFAD2-1:
effect on lipid accumulation and expression of lipid biosynthetic genes in the rice
grain." BMC plant biology 16.189 (2016): pp. 1-13. DOI 10.1186/512870-016-0881-6
Title and abstract.

1-21, 33-39, 47-51,

53-65

Suzuki, Y, et al. "Oxidative stability of bran lipids from rice variety [Oryza sativa (L.)]
lacking lipoxy genase-3 in seeds.” Journal of Agricuitural and Food Chemistry 44
(1996): pp. 3479-3483.

Title and abstract.

1-21, 33-39, 47-51,

53-65

Bai, §, et al. "Knock-down of OsLOX by RNA interference leads to improved seed
viability in rice" Journal of Plant Biolagy 58.5 (2015): pp. 293-302.
Title and abstract.

1-21, 33-39, 47-51,

53-63

Ma, L, et al. "TALEN-based mutagencsis of lipoxygenase LOX3 enhances the storage
tolerance of rice (Oryza sativa) seeds." PLoS One 10,12 (2015):

€0143877. doi:10.1371/journal pone.0143877

Title and abstract.

121, 33-39, 47-51,

53-65

Form PCT/ASA/210 (fifth sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/AUX22/051328

Box No.1  Nucleotide and/or amino acid sequence(s) (Continnation of item 1.c of the first sheet)

1. Withregaxd to any nucleotide and/or amine acid sequence disclosed in the international application, the international search
was carried out on the basis of a sequence listing:

a. forming part of the intemational application as filed.
b. D furnished subsequent to the international filing date for the purposes of international search (Rule 13fe».1(a)).

|:| accompanicd by a statement to the effect that the sequence listing does not go beyond the disclosure in the
internatipnal application as filed.

2, |:| With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this report has been
established to the extent that a meaningful search could be carried out without a WIPO Standard ST.26 compliant
sequence listing.

3. Additional comments:

Form PCT/I3A/210 {sccond sheet) (July 2022)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/AUX22/051328

Box No. Il Observations where certain elaims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain ¢laims under Article 17(2)(a) for the following
reasons:
L. |:| Claims Nos.:

becanse they relate to subject matter not required to be scarched by this Authority, namely:

the subject matter listed in Rule 39 on which, under Article 17¢2)(a)(i), an international search is not required to be
carried out, including

2, |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an ¢xtent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a)

Box No. Il  Observations where unity of invention is lacking (Continnation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

See Supplemental Box for Details

Ag all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.

As all gearchable claims could be searched without effort justifying additional fees, this Authority did not invite
payment of additional fees.

Ag only some of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.:

(1 = [

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees wete accompanied by the applicant's protest and, where applicable,
the payment of a protest fee.

I:l The additional search fees were accompanied by the applicant's protest but the applicable
protest fee was not paid within the timne limit specified in the invitation,

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {third sheet) (July 2019}
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INTERNATIONAL SEARCH REPORT International application Ne,
PCT/AU2022/051328

Supplemental Box

Continuation of: Bex IT1

This International Application does not comply with the requirements of unity of invention because it does not relate to one
invention or to a group of inventions so linked as to form a single general inventive concept. This Authority has found that there are
different inventions based on the following features that sepatate the claims into distinct groups:

s Invention 1: Independent claim 1, and claims directly dependent thereon, are directed towards genetically modified cells,
grain and plants. The features of genetic modifications comprising a modified FAD2-1 gene and a modified LOX3 gene;
wherzin said modifications reduce protein activity relative 1o the wild-type proteing, are specific to this goup of claims,
Methods of generating modified cells, grains and plants, methods for generating products from said cells grains and plants,
and products generated from said cells, grain and plants are encompassed within this invention.

¢ Invention 2: Independent claim 22, and claims direetly dependent theteon, are directed towards an extracted cereal grain
or bran pil. The features of an extracted oil having a total fatty acid content comprising between 50% and 80% (w/w dry
weight), and having an induction time of at least 25 hours as measured by Rancimat test conducted at 110°C at an airflow
rate of 20 L/hr, is specific to this group of claims.

s Invention 3: Independent claim 23, and claims directly dependent thereon, are directed towards an extracted cereal grain
or bran oil. The feature of an oil, which is more stable than cereal oil extracted from a cereal grain or bran lacking reduced
FAD?2-1 and LOX3 protein activity is encompassed within this invention.

s Invention 4: Independent claim 28, and claims directly dependent thercom, are directed towards a purified FAD2-1
protein. The feature of a substantially purified and/or recombinant mutant FAD2-1 protein with between 5% and 95% lass
A 12 desaturase activity than a corresponding wild type FAD2-1 protein, is specific to this group of claims.

+ Invention 5: Independent claim 40, is direcled towards a method of identifying a FAD2-1 protein with reduced FAD2-1
protein activity. The features of obtaining a polypeptide having an amino acid sequence which is at least 90% identical (but
not 100% identical) to the aming acid sequence set forth in SEQ ID NO's 1 to 9, assessing said protein for FAD2-1 protein
activity, and selecting a polypeptide which has some FAD?2-1 protein activity, but less than a protein encoded by SEQ ID
NO'sILto 9, is specific to this claim.

PCT Rule 13.2, first sentence, states that unity of invention is only fulfilled when there is a technical relationship among the
¢laimed inventions invelving one or more of the same or corresponding special technigal features, PCT Rule 13.2, second sentence,
defines a special technical feature as a feature which makes a contribution over the prior art. When there is no special techmical
feature common to all the claimed inventions thete is no unity of invention,

In the above groups of claims, the identified features may have the potential to make a contnbution over the prior art but are not
common 10 all the claimed inventions and therefore cannot provide the required technical relationship, Therefore, there is no special
technical feare common 10 all the claimed inventions and the requirements for unity of invention are consequently not satistied a
priori.

This Authority cortacted the applicant by telephone on 27 January 2023 ond received e-mail confirmation on 30 January 2023 that
the applicant was content jor the infernational search to be limited to invention 1.

Therefore, no invitation to pay additional fees was issued.

Form PCT/I3A/210 (Supplemental Box) (July 2019)
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INTERNATIONAL SEARCH REPORT Intemational application No,
Information on patent family members PCT/AU2022/051328
This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.
Patent Document/s Cited in Search Report Patent Family Member/s
Publication Number Publication Date Publication Number Publication Date
US 2006/0005276 Al 05 Jarmary 2006 US 2006005276 Al 05 Jan 2006
AR 048034 Al 22 Mar 2006
WO 2005089198 A2 29 Sep 2005
WO 2008/006171 Al 17 Jatwaty 2008 WO 2008006171 Al 17 Jan 2008
AU 2007272316 Al 17 Jan 2008
AU 2007272316 B2 09 Jan 2014
BR.PIO714711 A2 26 Mar 2013
CA 2693630 Al 17 Jan 2008
CN 101516181 A 26 Aug 2009
CN 101516181 B 30 Sep 2015
CN 105123532 A 09 Dec 2015
CN 105123532 B 18 Dec 2018
EP 2046108 Al 15 Apr 2009
JP 2014087347 A 15 May 2014
IP 6042791 B2 14 Dec 2016
TP 2009543561 A 10 Dec 2009
US 2009308041 Al 17 Dec 2009
US 8530724 B2 10 Sep 2013
US 2014120225 A1 01 May 2014
US 9351507 B2 31 May 2016
US 2016272919 Al 22 Sep 2016
US 10260021 B2 16 Apr 2019
WO 2006/073787 A2 13 July 2006 WO 2006073787 A2 13 Jul 2006
AR 052061 Al 28 Feb 2007
Al 2005323136 Al 13 Jul 2006
BR PI0O519724 A2 20 Jan 2009
CA 2591230 Al 13 Jul 2006
CN 101120091 A 06 Feb 2008
CN 101942480 A 12 Jan 2011
EP 1831380 A2 12 Sep 2007
EP 2163638 Al 17 Mar 2010
Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001,

Form PCTASA/210 Family Annex)July 2019)
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INTERNATIONAL SEARCH REPORT
Information on patent family members

Imiemational application No,
PCT/AU2022/051328

This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent Document/s Cited in Search Report Patent Family Member/s
Publication Number Publication Date Publication Number Publication Date
EP 2180056 Al 28 Apr 2010
JP 2008523821 A 10 Jul 2008
MX 2007007397 A 15 Aug 2007
US 2009276921 Al 05 Nov 2009
ZA 200704596 B 30 Sep 2009

End of Annex

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001,

Form PCTASA/210 Family Annex)July 2019)
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