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V. A A% e AE
O /\1}\]. /\]7@1‘4 /\];5‘/] 7H_g_

ot Z(F)ollA A AT FAAHE W GHBS112 hppdn336PF1Pa '3
2mepsps FRAAZE =dE ASR ofo|aASFEY FHYEAHE AXA WA

dde g
NEOEM AFY HE
B EE3 #ase] A8 A4

AR ABTE AR AL2ZAN L7EHE
WEA I EA A%E YEFHO

2zl WEes EdE tad 2o Q%QEHPJ ARGl FHEN A=AE

>
i

L FAAAGEE SR ALEH L o]y

SHrul T (F)oll A AAL 2133 GHB811-S Appdn336PF1Pa 2 2mepsps 27}
Edd Ao 77 ofo|nAEFE, SYEACIE AxA WS HEHIT.
oo AP B o] 8 Ve duk Wstet Fdsit

7h R 549, g9, ASER )

(Family) : Malvaceae

7

- %(Genus) : Gossypium
< (Species) : hirsutum
Q)
=

HFg (Common Name) : W3} (cotton)

oA 2 ESAZ A

- H3te 1 9 ¢ AAY ge AdeA FAEo stttk g W
AEFo] wiot g7l HHZ, of=Zg7l, FHoRA O FACAM =HHoE
A E Ak 7198 30008 o)A, BF|agtelA AujE s} AR E o
HHERE BEoiit WHEL 7Y F 800840 FHoE AdEIAoH,
15003 o= A AAl ZA e AA = JATHOECD, 2009).

- B3 A vEd 2O SrlARE A S fdEe it JhE A
22 W3l TA= WA (meal)oly AA I (hull)e] FEHZ F&5 AIEE AME

Ha o, T Fd AEQ dAf(ol)E AFoE LHlEH
- 2010358 20143714, A AAIH LR S, A, vl= B vy Agke] WA gl
A Al A F7Aen, 20139 55, vl=, 28k FoA FE FE,

H=, 3k, S, olgEof, A, dE T FE FYEHUATKFAO, 2016).



t} oln A Ye =4, Y=Y S9H == HYA AR #H
P L

- ®3oll= 3| E(gossypol)o] FfEof doH, o] i R vHE Ha
Aoz 542 THAY, AAFY AAl B2 g2 Fgoll A s AlAEH
H= FDAS] -7 QAo ARH= b4 &l & 3xFo] kg & 450mg o]
i3lA] == A $Hslar A th(Jones, 1981)

- WA e Ty a, 2H=2Fd4 qé}O]EiiEﬂE%%ﬂ% FE3et=
CPF A (cyclopropenoid fatty acid)7} &=l o] ©] CPFA #&o] ZAaHA

FgFo] Yehd & Utk wety AN E 7}

- Wk °‘fﬂl€7u Fo 719e® 8A YA FOW(CFIA, 2005), 71

NRE HATOZA 4E u]:;, HaRe & A i
]
4

ot Walfe] AFES A|@eka YTHOECD, 2009). ©leld CPFAE
A T 23 2 s24%A AZdAdA 2243 HAY AA"EH

o]

aElEE WE AEQ WA G4 FU2YE Qosle HFOR 1FHA

2=t} (Hefle, 1999).

3. T4
7b £7%4 &4
1) hppdPF W336 34 834
- ¥} (Family) : Pseudomonasdaceae
- % (Genus) : Pseudomonas

- & (Species) : fluorescens
- T 5 (Strain) : A32



2) 2mepsps R 27

- }(Family) : Praceae (Gramineae)

- % (Genus) : Zea
- & (Species) : mays
- Y1k (Common name) : %4-5~(Maize or Corn)

. e ABFEY /5, AFES ol =& B=E
- P fluaescense= B, & L 2FS X3 A gy EA5la doH, 5%,
A 1 2 AEA A5 T woklA] thket 84S 7HAaL JATHOECD, 1997)
- S HYd, 54 9 duErde] dvkal BaEA] dgten, AER AR R
de] o] &5 ) S MAA AL BE AeA kst 7|F A St
A= glow, & gstE, @id, A 2 & §F83 dF 229
ko] ol QlA|e} FEY GUol F 23 ZE o]t OECD, 2003).

O T94 € 2dFY =
O P fluarescens
- @70 £3 EASA Qlom, AT Algol
5

L.
48 A% 9 FEo

g?r.,
o
of
o2
g?r.,
1,
=
[
N
oX

Aoz &#z vl= gltk(Lebrun, 1997).
¥ hopd : 4-hydroxyphenylpyruvate dioxygenase
O Zea mays L.
- SsE AF gdza B4 ol
[e)

S55E U9
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fol
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_ol
rir
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™
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rl

- olarvHgsHoR FRMAS Sty FEAG HAol AH8E ol EutE
2% 7% (strain)2 C58CIgr]™, pGSC1700ZH-E #E T-DNA F24Y

o

W E pTSIHO9 % helper plasmid pEHA101°] ©]&=3Att. FHA XS H

s

Aol ~(allus)e FZAES EgE AN Ausigion], Aud
Az AAL Ty 2 ARHE T 24FAZ 48 F, HPPD
g AzA WAol Qe A AWy



2) WEo] g AR
7 714

- Zg2vE pTSIH09S ¥ E pGSC1700o. 2R E FEd A& FAASE
WE g 2709 AR HNES Tdstu Qo)

- A WA 3 THEE P Auxesaas®] AR ASOIA i€ 4hydroxyphenylpyruvate
dioxygenase(Appd S FE 33t FHAle @Y A7IAE Qo] FHIQ
hopdPAV336-1Pa RS E33ta 9ot

- F A BE JMNEE S5 (Zaa mays)e] 5-enolpyruvylshikimate - 3-
phosphate S 1&315h= 2mepsp fHARE EFSkL Utk

= rf’lgcl [251)
— ~—
Netl (116831) L RE
Agel (11427) ORIColE1  TMistonAl
| hppdPfW335-1Pa Bl (1889)
\'..:IE" TPolgY-1Pa - Neol (2212)
i P | ET ot (4738
|| L] |‘l.l i e F“I:E\-m |II 1 {2 1]
Matl (1034 '5'-4_,-" ORI pV51 e S5
f{ '|
f l “ao  PTSIHO9 PhdaTas ||
|| 13099 bp
\\ —— . EcoRV (3606)
'.I'- niron! h3AL X"a' (3752}
L TPotpC
Xbal (BT29)7 P
e ErEn 2mepsps Bgill (4682)
T
LE | hustonAl
e i III
Xbal (5982)
.d..:.‘nr (ES5g)

<Zet2v| = 9E pTSIH09>

) 349 8ol
- Southern blot &4 ZA3}, GHB811 W3&le] genomic DNA®+= pTSIH09
STAPESY 233 T-DNA A o] d@d 9fxjo AdEAen, ¥

T

backbone A &o] EA)5lA] ¥&& 3HelstHTh

o) =59 7s
- ZEfA~H| = pTSIH09= T-DNA Fiel F 719 A& f34 #d JMHES

ZFstn Aok



- A AA T JMAE= HPPD W336 @ AS 538l hppdPN336-1Pa
A2E ¥t lo], ofo]aAZFE AxA A e WS Fogioh
S99 2mEPSPS @A S 458l 2mepsps

eS| = 153
AAE Edsta o], SYEAE AxA N W3 WS =S o
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- FAlEING e EAEA e Ao FE YEgTh

uh) AgAde #3 JR
- ETAEE WY pTSIH09-S F 718 541 ¥4 (ORI pVSl, ORI ColEl)S
WAL Qlow, 74z} olazsetelEle, E il BAE H8] fEigk Aol
T 5 Axde 4R dEgol S5 MEAARE F24o] Thssith whebA

O A=A ded 7tede itk
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1) 74 FAAY 54, Q71X G, Adad DA E
7hH AEEA /AR
- OP|AEFEE E FEZACIE AZAY WS FBoAShs hpdPW336-1Pa 2
2mepsps T AAZE AL EAFRAAZA AHE-H AT



) 2389
O hppdPW336-1Pa 13X E2 Y3 22 AAY 24S weth

- Pcsvmv promoter : MM} Q¥ B x}o] = Hlo]# X~ (Cassava Vein Mosaic
Virus) -2

- TPotP T-1Pa : Zea mays <l RuBisco small subunit %12} transit
peptide(55H A o}H| =4t Try)

- ThistoneAt terminator : Aradibgsis thaliana 2l 3122 HA F73Ake] 37
UIR ¥9& F3h= AE

O Zmepsps LZA L T 22 Az 2dS Beth
- Ph4a748 promoter : Aradibopsis thaliana 2 histone H4 §317}e]
ITZEH BE
- intron 1 h3At : Aradibopsis thaliana 2} histone H3.1II ©1& #¥A5
T2 A A JEE

of

- TPotp C : Zea mays R Helianthus annuus 2 RuBisco small subunit
A} transit peptide

- histoneAt terminator : Aradibgsis thaliana ) 0]/\5 H4 f-71%}¢] 37 UTR
oz e dgshs e AEHes B o] A B 7=

th) DNAS] 715¢] G%& FE 78 A
- AAE 28 A% 9, T-DNA 71500 9% nE oW b Ax=
AHEEA ke



< Zg2av|= WE(pTSIH09)S F2 74 24 >

Nt Positions Orientation | Origin
1-95 RB: nght border repeat from the T-DNA of Agrobacterium tumefaciens
{(Zambryski, 1988)
26- 62 Synthetic polylinker derived sequences
83749 Counter ThistonAt: sequence including the 3" untranslated region of the histone H4
clockwise gene of Arabidopsis thaliana (Chabouté ef al., 1987)
750 - 765 Synthetic polylinker derived sequences
hppdPfW336-1Pa: coding sequence of the 4-hydroxyphenyipyruvate
766 - 1842 Counter dioxygenase gene of Pseudomonas fiuorescens strain A32 modified by the
clockwise replacement of the amino acid Glycine 336 with a Tryptophane (Boudec ef al.,
2001), adapted to cotton codon usage
TPotpY-1Pa: coding sequence of an optimized transit peptide dervative
1843 - 2214 Counter (position 55 changed into Tyr), containing sequence of the RuBisCO small
clockwise subunit genes of Zea mays and Helianthus annuus (Lebrun ef al., 1996),
adapted for cotton codon usage
2215-2273 Synthetic polylinker derived sequences
9293 - 7735 Counter Pcsvmv: sequence including the promoter region of the Cassava Vein Mosaic
clockwise Virus (Verdaguer et al., 1996)
2136 - 27595 Synthetic polylinker derived sequences
: lox: sequence including the 34bp recognition sequence for the Cre
628 Cleclense recomegnase of hacteﬁ%phage PF; {H[?gss and thremski, 1985)
2830-2833 Synthetic polylinker derived sequences
; Ph4ar48: sequence including the promoter region of the histone H4 gene of
A3 Clockwise | 4rbidopsis t?;afa’ana{Chabogté ) 1987) i |
3751-3788 Synthetic polylinker derived sequences
: intron1 h3At: first intron of gene 1l of the histone H3.1Il vanant of Arabidopsis
v Clockwise | 4y fiana (Chaubet et al, 1931?)
4256 - 4268 Synthetic polylinker derived sequences
TPotpC: coding sequence of the optimized transit peptide, containing
4269 - 4640 Clockwise sequence of the RuBisCO small subunit genes of Zea mays and Helianthus
annuus (Lebrun ef al., 1996)
: 2mepsps: coding sequence of the double-mutant 5-enol- shikimate-3-
-l Gloehie phosgfaﬂfe synthgse gene of Zea mays (Lebrun ef al,, 19;?5?”
5979 - 5998 Synthetic polylinker derived sequences
. ThistonAt: sequence including the 3" untranslated region of the histone H4
o - oo Clockwise | song of Amb:'d?:-psfs thaliana (%habouté etal., 193?)eg
G666 - 6663 Synthetic polylinker derived sequences
] lox: sequence including the 34bp recognition sequence for the Cre
B -G Cindonese recomegnase of bacten%phage PF; {Hzgss and Eqbfemsk'i, 1985)
6704 - 6831 Synthetic polylinker derived sequences
6832 - 6856 LB: left border repeat from the T-DNA of Agrobactenum tumefaciens
{(Zambryski, 1988)
6857 - 7161 Ti-plasmid sequences of pTiAchb flanking the left border repeat (Zhu ef al,
2000).
7167 - 8946 Counter aadA: fragment including the aminoglycoside adenyltransferase gene of
Clockwise Escherichia coli (Fling et al., 1985).
ORI pV$§1: fragment including the origin of replication from the Pseudomonas
8947 - 11736 plasmid pVS1 for replication in Agrobactenum tumefaciens (Hajdukiewicz ef
al, 1994).
11737 - 12893 ORI ColE1: fragment including the origin of replication from the plasmid

pBR322 for replication in Eschenchia coli (Bolivar et al., 1977).

12894 - 13099

Ti-plasmid sequences of pTiAchb flanking the right border repeat (Zhu et al.,
2000)




3) &4E TE HEW FAA F7IMEY AA R WIFA
- W W fAaA ALY fA B B 4, 71 2), 7hell AAE AT

il

4) T4 #+AAY 7F
- Znepgps TRAARE 5-enol  pyruvylshikimate-3-phosphate  -fr041e] HEE )|
2mEPSPS @S Fgststo], S EA|OlE A=A tgk WS Fofgth
- hppdPf W336 A= HPPD W336 @l dS 53}135le], ofo| AxEFE

AzAd W3 WS Z=s o

5) MBI ES 7
- HPPD W336 % 2mEPSPS ©® Aol théte] AOL(ver.16, 2016), NCBI(ver.
2016.0206, 2016), BCS(ver. 16.1, 2016) Hlo]EI W o] =5 o] g3l AEA KT}
Be Aow FAHAH

242 @ A%, FLel EASA B

6) AAAAANE AN FF% 1 WA 2 A
- GetORF(ver. 63.1 July 2010) T3S o]&3te] ORF Wdl 7F54S HAe
A8E FAES A, TYFARfA EolHog AL 2 Wy slsAo] e
ORF+= A=A ko

of

7) B FAA ol FVIMEY T
- A E W3 GHBS11 W ®E backbone &7]A]Ee] &) ARE F<215}7]
9)8F Southern blot 4 AE=2 AES A3, GHBSI1 W3l Yol= HE

=

backbone©] ZEA|3}A] &kS-o] Folx Q)

A 2= HPPD W336 Tz
ool AAZFEE A XA th HAS
- Zmgpyps FAARS 2mEPSPS W AS <F

AzAel et WAds Foi3i.

%
G
41 S o
ol
p‘L
a3
o,
r
1=
i

2) AR F
Southern blot #4 ZA8E5 HEZ A3, =4 FHAR] hppdPW336-1Pa
= A T-DNA %97} @d719 2 EA4 3o

2 2mepsps FAAE X TS

SRR

_10_



3) 74 AT AdFAAY 7A
7h A, 97144
- Southern blot ¥4 Z3, SJFAAQ ~AppdPW336-1Pa 'L 2mepsps
FAAS £3s= T-DNA 29971 GHBSI1T 38t ol ©d7luz EA)3to]
A= A

) olu] &HA e F2u FEEFLE ¢5Fde FAASLY FEA
- 71E FeiRl S4B dgdnte] fAMIE dohr] ffs] NCBI(2016)
G dHolEH o]~ & ol&sted on YR Fih R FIFLR
ob] =2t A @2 HPP 2mEPSPS ©H} A o] ofwit Mdg
Bl 243 A3, 4D FEA0 e Aew FAdEdn

»)
=
o
ot
o)
s

4) A9RAR F dHsE sF Aw AR JdAAA Sz A {7
1 AA R 2ETEA
- GetORF Z 21 (ver 631, July 2010)S ©]-&3}e] GHBS119] A4 A}t
5" B3 Y AVIMNES o E AEFRA B4 dA ARE HES
A7, SAshs o de] ddy Ba" A o9 A 2 Id sl
A= MZE s Ezg o] EA8HA e AeRE FAHU

5) kg BH AL

7hH BEFAd A 448 AR A8, 7]

- GHB8119 EAsl= 49 DNAQ <HgAS Hrlslr] sl 5Mde] 23l
Southern blot #4] A5 5 HAESE A¥}, 5M|td 234 =% DNAZ} FX|Ho]
= At

- GHB811 W 3}e] 54t th3k Eejn x5S 7 il H
mel 22 Blgo] #AFUSH W3 AE W IANAZ AYEA
= Ao

¢

) B4 AdA HHR), BEA Y], BAS

3AIT(T4, T5, BC2F4)ZHE ®2ld 9 2 WS o] 83l ELISA £4&
T8t
- HPPD W336 ©jdo] wraake QoM 367.05~497.82ug/g DW, H2loA
30.43~55.691g/g DWO]
- 2mEPSPS @& o] wuk

AL,
S
140.88~182.17ug/g DWo] 31T}

oA 1012.45~1604.85ug/g DW, T Aol A

_‘l‘l_



Y. FRAANEY B3 AR
1) FHAEY 3183 J4F
O HPPD W336 =

- HPPD W336 ©9j&d2 3587] ofmji=ito g FAEO Qlom, Hajzke
42 5kDao]th.

O 2mEPSPS ©Hl &
- 2mEPSPS @ A2 4457 ofw|Aito g A E|o] glom, KBS 47kDaolth

2) FRAARESY 7T

O HPPD W336 Tz

- HPPD W336 @& ofo]lax &7 A=Al izt WA= 7H P9
HPPD &4E A&3t7] 98l Pseudomonas HuorescensZ2H-E {2 ¥
native HPPD Tl & 9] 336 A o}n=2k] ZE]41S EFEROZ X3
skt

- HPPD @] w3 AHeoll= 3¢ 4
EFFE, tocotrienols(FIE}FIE) ¥ F2}2~E F] = (plastoquinone) 9] *3F
A1 homogentisate”} 101 Al WA 25 AFHIA717] 8] o-AELE
MEEAE olget]  71ES s, oleliAEFER 2
benzoylisoxazoles AlE AZxA] 2 AFAEZL, WREZ27 22 B-EAE
o&) JA|ATt. HPPD &49 Asie 7I2 ol AT A= A=
ojojAH, ol <lsf FeHdol EFSAAL slo] W} Figo] dojuk A=A7t
JTAFSHAl At

O 2mEPSPS ©u)

- S XA O]EZ} EPSPS B4E AMTo2ZA A=A 7E AASHA H=d,
2709 4 EdwolE WEE EPSPS(2mEPSPS)E @ EA0|ES
AgEs 7 loug, SYFACESY EX M= FEI &
24e 7H F U= S EAOIE A ZzA ol et WS FoAF

- g, TR B2 vl BES oprty e B ke 4 %"3
A A A= shikimate pathwayoll 4]  shikimate-3-phosphage(S3P)<}
phosphoenolpyruvate(PEP)E 5-enolpyruvylshikimate-3-phosphate=2 =%
Al71E WHe-S Fufete alolth

2% A 2 FUBAA BFHC

-

m OZZ

o o

=

B o =

J
ol
S
£ -
k9

mlo

3) dEGWM AL ofmiit AEe] MY F W] {F
- opu:bME B4 Az, GHBSI1 WSt g HPPD W336 ©zd Hl
2mEPSPS ©@¥l Ay} Ecdioll A HdE HPPD W336 ©d g 2mEPSPS
S opr)t MEE FUIROH, BT FENRES dojub] edo}
HY = Wol7t dojubA] o] I



4) HEGH A FxF W3 AF

- E coli 742} HPPD W336 ©@ 2 2mEPSPS © @3 GHBS110]14 A4k
Tl Z o] FS5 AL Western blot, B34, N-Z o
B4E Eslo] Flelith. SDSPAGE #4143y F 2]

40.3kDa ¥ 47.4kDaZ 3= a1, Eo] Ao HIHE-Alo] Elx|glom
PR Ay F did 2% gyt dojubr] g2 o] Fl HUuth N-gd
C-Zee] oluegt MES Hwg Az F 55
=k LC MS/MSol| o3 vAlE 2 A& 2 dde] ofux
5ol gE A

E
oft

=)
2y
D)

HB811-& HPPD W336 Tz o] k3
o]

2} k3] O
FE AlxA WA L 2mEPSPS @l o] Hg oz <l
Al

Folq AulE GHBS11 W3le] HPPD W336 o

A B PFS ELISA 48 T3l S439

- HPPD W336 ©ild wa=re o2 A A4 oA ddA Hd 956.75
ug/g DWo.2 7pg ol v =1, 4~6 7] @Al #e] AZo Ho
2542 ug/g DWO. 2 E A

- 2mEPSPS ©@ul o] W e Bod] v AR ©A QoA 1269.39 ug/g DW
o= 7P gol = oW, dettA|e] WA 15088 ug/g DWe.2 71 W&
Froz TdHAG.

ull
N
o
"
flo
+
MN
o
fru

FrAAAE] G EQ] Ff-
7H dddM Ao hHS AAFAY FF
- HPPD @91 X{RE X33 58, A5, At 23] 5 A ZE Aol
B3] EA3 53], g, =HA 2 A9 go] AFog HFAHE HE
A1¢] HPPD @& 54 =gt gl gt
- EPSPS Hhe AdAlCl £3] EAEH, A= -wds e AE A
Atg o= EA$TE 2mEPSPS @A S22 HE {3

W) dEg A ojm| g A e T4 L FIFES] obngt NE FAME
- NCBI non-redundant T & d]o]EH] o] 2 (ver. 2016.0206, 2016) ¥ nH}o]d

_13_



2016 =4 tlo]EjH] o]~ (ver.16.1, 2016)°14 FASTA €185 (ver. 35.04,
Jan. 15, 2009)< ©]-&3t 7] 4 B FPFaste] opv|gt NES
Bl Ak A%, HPPD W336 % 2mEPSPS ©¥d¥) fAldo] e AdS
AESHA FUH-

o) 2SN E5sE AYd A H+A4
O & #-ZHlAe kA

- M AE f3 HPPD W336, 2mEPSPS @l g o] <139
s}dol sl SDS-PAGE % western blot #4853l
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[FF4E £ AE]
1. FRFEAEE
Non-GM Tolerance Interval
Reference Non-GM
Non-GM GHBB11 Varieties Reference
Parameter Counterpart | Treated Range Varieties Comparison t-test

(Entry A) (Entry K) | (Entries B-G,N) | (Entries B-G.N)® AvsK*®

Mean + 5D | Mean + SD (Min-Max) (Lower-Upper) p-value
Moisture ) i ; ;
(% FW) 08+19 | 115+27 8.26-237 251-202 0177
Ash .

+ + 2 56 -4.9 o

(% DW) 380+029|379+042 307-516 2.66-4.99 0919
Catbohydigles 523+28 | 534426 | 463-610 465-63.0 0.084
(% DW)
Crude Fat i : y
(% DW) 205+28 | 206+22 137-244 136-256 0.939
——— 233+26 | 223+26 | 158-287 149-288 0.008
{% DW)
Acid Detergent Fiber) 40, 6 | 433437 | 366-54.1 331-542 0.721
{% DW)
Neutral Detergent o ; ; ;i S
Fiber (% DW) 456+32 | 469+30 41.2-586 392-577 0.048
E‘gﬁ'}e‘a” Fiber | 437488 | 476466 | 252-770 30.3-649 0.058

& Composition samples were derived from eight field trials conducted in the USA in 2014 and 2015.

b

99% of the population with 95% confidence.
¢ t-Testp-value: Pairwise comparison to the non-GM counterpart (Entry A).
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Non-GM Tolerance Interval
Reference Non-GM
Non-GM GHB&11 Varieties Reference Comparison
Parameter Counterpart Treated Range Varieties t-test
(Entry A) (Entry K) (Entries B-G,N) | (Entries B-G.N)*® AvsK¢®
Mean + SD Mean £ SD (Min-Max) (Lower-Upper) p-value

Alanine 0910+0088 | 0928+0088 | 0634-107 0607 -1.14 0.265
Arginine 243039 244 £0.35 1.45-3.18 1.33-329 0.969
Aspartic Acid 210+030 212 +0.31 132-258 122-278 0.650
Cystine 04390077 | 04080067 | 0271-0574 0.224 - 0.607 0.047
Glutamic Acid 453+ 063 455 +064 297-570 273-606 0.886
Glycine 10130103 | 1.009+0.106 | 0667-126 0.650 - 1.27 0.864
Histidine 0.680+£0083 | 0676+0.074 | 0455-0.969 0.417 -0.887 0.824
Isoleucing 0.743£0082 | 0.744+0.075 | 0.518-0.866 0.490 - 0.935 0.951
Leucine 1.38+0.15 1.39+0.13 0942 - 1.64 0910 -1.74 0.700
Lysine 105+0.10 1.07 +0.12 0.746-1.30 0693 -135 0.461
Methionine 03190047 | 0297 +0.047 | 0.188-0.384 0.191-0412 0.047
Phenylalanine 1292017 1.29£0.15 0.801-1.57 0.754 - 1.68 0.953
Proline 08770101 | 0884+0.089 | 0595-1.08 0.569 -1.12 0.665
Serine 1045+0.112 | 1035+0140 | 0707-166 0.626-139 0723
Threonine 0.777+£0071 | 0.776+0.074 | 0.556-0.894 0.537 - 0.954 0.928
Tryptophan 0241+0034 | 024620.034 | 0.177-0.293 0.156 - 0.310 0.460
Tyrosineg 0499+0.069 | 0487 +£0.068 | 0.176-0.608 0.250 - 0.688 0.443
Valine 10360121 | 104120111 0720-124 0671-132 0.808

& Composition samples were derived from eight field trials conducted in the USA in 2014 and 2015.

b 09% Tolerance Interval: Range of reference lines based on tolerance intervals specified to contain
99% of the population with 95% confidence.
t t-Testp-value: Pairwise comparison to the non-GM counterpart (Entry A).
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Non-GM Tolerance Interval
Reference Mon-GM
Non-GM GHBA11 Vaneties Reference Companson
Parameter Counterpart Treated Range Varieties Hest
(Entry &) (Entry K) (Entries B-G N) (Entries B-G N} b AvsKe
Mean + SD Mean + SD (Min-Max) (Lower-Upper) p-value
b 40Q <L0Q <.0Q-0.0377 NA NA
Lauric Acid
cl40 _ . .
L 0651 £0.150 0665 +0.138 0.470- 117 0217-1.1 0291
Myristic Acid
GInD 232418 24416 197-276 177-217 0.342
Palmitic Acid s Akt R SN '
4 0486£0049 | 052540043 0.392- 0.641 0.325-0618 <001
Palmitoleic Acid
CEy 00820400095 | 0.0808:00094 | 00653-0.4180 | 0.0517-0.1206 0.569
Heptadecanoic Acid
C17:1 o 00436:00121 | 00458+00095 | 00175-00821 | 0.0050-0.0937 0376
Heptadecenoic Acid
L 237016 2264015 200-297 175-307 <001
Steanc Aad
Cla:l .
i 142£10 142+10 134-208 92-213 0.956
cla2
e 573429 573428 46.3-607 452-678 0877
Linoleic Acid
C1a3 0229+ 0121 0210:0109 | 0.0301-0547 0-0.562 0.481
Linolenic Acid
clg4 <00-00653 | <0Q-00508 | <LOQ-0.0832 NA NA
Steandonic Acid
co0 0254 £ 0,032 0.244 £0.033 0.196 - 0.376 0.117-0.388 0.036
Arachidic Acid
ey 0066600154 | 0066300136 | 00396-00980 | 0.0289-0.1129 0.931
Eicosenoic Acid
cao2 40Q 4.0Q - 0.0451 <0Q NA NA
Eicosadiencic Acid
C20:5 e 40Q <L0Q <L0Q-0.0427 NA NA
Eicosapentaenoic Acid
LRI . . 0.148 £ 0.021 0.148 £ 0.023 0.110-0.212 0.074-0.224 0.903
Behenic Acid
G2z | <o00-00767 | <0Q-00712 | <LOQ-0.104 NA NA
N3 Docosapentaenoic Acid
G125 | <o0q-02 <.0Q-0.185 <.0Q-0277 NA NA
NG Docosapentaenoic Acid
cug 0117 +0.054 0,109 0.071 0.0295 - 0.285 0-0.285 0,603
Lignoceric Acid

3 Composition samples were derived from eight field trials conducted in the USA in 2014 and 2015.

b
95% confidence.

¢ tTestp-value: Pairwise comparison to the non-GM counterpart (Entry A).
NA=Not Applicable because more than 1/3 of the values are <LCQ. Minimum and maximum are reported instead of mean and

standard deviation.
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4 HEgY 9 Br)E F
Non-GM Tolerance Interval
Reference Non-GM
Nan-GM GHBB811 Varieties Reference Comparison
Parameter Counterpart Treated Range Vareties t-test
(Entry A) (Entry K) (Entries B-G,N) | (Entries B-G,N)® AvsK?®
Mean + SD Mean = SD (Min-Max) (Lower-Upper) p-value
Calcium 983 + 288 1039 + 270 702 - 1960 456 - 1930 0.263
Copper 6.19+235 6.15+227 1.99-115 0-13.3 0.835
Iron 7267 37.1+68 22.1-60.1 13.2-60.0 0.937
Magnesium 4013 +489 3917 £ 355 26848 - 5328 2380 - 5438 0.226
Manganese 129+£25 124+22 994-252 5.35-234 0.077
Phosphorus 6613+ 1298 | 6449+ 1277 3888 - 9333 3137 - 10251 0.381
Potassium 12287 £ 1158 | 12193 +943 | 10263 - 15727 9269 - 15027 0.684
Sodium 03x155 325249 10.0-148 0-749 0.626
Zinc 337+54 332+58 215-496 17.2-50.3 0.553
Alpha Tocopherol | 1216 +19.1 | 1091150 496 -141 37.0-157 0.001

2 Composition samples were derived from eight field trials conducted in the USA in 2014 and 2015.

b 09% Tolerance Interval: Range of reference lines based on tolerance intervals specified to contain 99%
of the population with 95% confidence.
¢ t-Test p-value: Pairwise comparison to the non-GM counterpart (Entry A).

Non-GI Tolerance Interval
Reference Non-G
Non-GI GHBE 11 (GHBE11 Varieties Reference Comparson | Companson
Parameter Counterpart | Nof Treated Trealed Range Varieties Hest Hest
(Entry A) (Entry J) (EnfryK) | (Entries BGN) |  (Enfries B-GN)® Avsd® AvsKe
Mean#SD | MeanSD | Mean£SD (Min-Max) (Lower-Upper) pvalue pvalue
Alpha tocopherol (mokg DW) | 12164191 | 1008+18.1 | 10914150 | 498-141 370-157 0002 0.001
Gamma focopherol (mgkg OW) | 1086+277 | 1140+277 | 1176200 | 342-167 16.2- 185 0.359 0133
Tolal tocapherol (ma/kg OW) 23043 2445 21+ 4 130- 260 107 - 268 0.208 (.585
Alpha tocotrienol (makg OW) | <LOQ-673 | <L0Q-481 | <L0Q-529 | <L0Q-437 NA NA NA
Totaltocotrienal (makg DW) | <LOQ-673 | <.0Q-481 | <L00-529 | <L0Q-437 NA NA NA
Vitamin A (mgkg DW) 0.248+0064 | 0237£0063 | 02650079 | 0.0992-00361 |  0.0520-0.368 0432 0641
Vitamin K1 (mg'kg OW) 01529 +0.0567 (0.1606 4 0.0626 | 0.1660 + 0.0678| 0.0621-0.230 | 0.0189-02341 0404 0.109
Homagentisic Acid (makg DW) | 1223+0484 | 120440411 | 1164+0345 | 0331-201 0122-212 0.365 0459

* Composition samples were derived from eight field rials conducted in the USA in 2014 and 2015,

U 09% Tolerance Interval: Range of reference fines based on tolerance infervals specified fo contain 99% of the population with 95% confidence.
¢ Test p-value: Painwise comparison fo he non-GM counterpart (Eniry A)

NA=Not Applicable because more than 1/3 of the values are <LOQ. Minimum and maximum are reported instead of mean and standard deviation
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Non-GM Tolerance Interval

Reference Nan-GM
Non-GM GHBS811 \arieties Reference Comparnson
Parameter Counterpart Treated Range Varieties t-test
(Entry A) (Enfry K)  |(Entries B-G,N)| (Entries B-G,N)? | AvsK¢®
Mean + 5D Mean + SD (Min-Max) (Lower-Upper) p-value
Free Gossypol (% DW) | 0591 0145 | 0526 £+ 0.118 | 0.273 - 0.941 0.106-1.15 0.002
Total Gossypol (% DW) | 0.804 £ 0.167 | 0.735£0.145 | 0.346-1.34 0.153-1.53 0.033

Cyclopropenoic Fatty Acids (% Total Fatty Acids)

Dihvdrosterculic Acid | 0.198 +0.052 | 0.169 +0.048 | 0.126-0.407 | 0.0972-0438 0.021

Malvalic Acid 0380+0.176 |0355+0.172 | 0.014 - 0.983 0-1.062 0.533

Sterculic Acid 0.146 x0.066 | 0.127 +0.062 | 0.014 - 0.366 0-0423 0.236

#  Composition samples were derived from eight field trials conducted in the USA in 2014 and 2015.

b 99% Tolerance Interval: Range of reference lines based on tolerance intervals specified to contain
99% of the population with 95% confidence.

¢ {-Testp-value: Pairwise comparson to the non-GM counterpart (Entry A).

NA=Naot Applicable because more than 1/3 of the values are <LOQ. Minimum and maximum are reported
instead of mean and standard deviation
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