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$AAHY =2 MS11
A AAA BI1A

e
FEHlaZ(F)E FRZAYOIE A2A WY 2 $ARY B3P v
W3 sHset Ms1lel tha) 2 FoleEtA A el A AAE AFEAT, A
AYAES AR AAALE (08 AR ArhEs T HFRARG A EFS
WA AL Sl AFE A (el8h “AARTA ol Ay o meh kS Ak,

MS112 far 32 =4S 58 PAT O d HP0 2 A2AR] SFEA 0| Eq
WAS YJeERN 1, harnase 34 =US 53 Barnase T @ wldo g 4 £
g2 1/]']:/]'1’]]‘1:‘ Fhsdtolth. T3 JAAS §&S =o|7] 93l Barstar B E S
WASHE barstar A7 =Y EH A

MS119| E=U% har, barnase 2 barstar 7 A= southern blot= F3l 54|l AA
dAFA R FAEHE= Aol AU

Z1E ¢l H4& W ISRt FAES dotR7] 98 NCBI(22016) ¥
BCS(2016) ©@Hd dHolEHulo]2E o]&3st o|r] I FiA W FFFAi9
ofu] -4k A €3} PAT, Barnase ¥ Barstar 9|4t AES Hw 4% A3 AE
AEAol e HoeZ EFAFEHRAT. =3 PAT, Barnase ¥ Barstar T o) o sk
-2 @3l Fd 544 Frt A5E AES 27, 540 gl A2 FAFSIT

710l ¢Ed gE 2] FAES dolrr] 93] NCBI(2016) 3 AOL(2016)
Holg o] 2~E ©]8, PAT, Barnase ¥ Barstar ©}H| =4t A & o W'S}Oq o] w
U LHEY] FLEAS UFoE 8071 o)/ ofniAal AHA 35% ©F
FE8e THAEA ARt 871e] ALEAQ ofH|inite] A=A ARE é Eis
A, 71E dE 27 8 2243 Aol gleol A

=

MS11 7bEehsl 71E sheehe] FaPPAR, DFIFR, FIYL 5o FIS
HMas Az, AEEA Felst Gtk FAE HLE MSIL HEerE 429 B
Fol A@e A}, 712 shimeret GFAol Zol}t gl 2ol el ek

AEA R FAAEE 7hset MS112 AS7HA AFo2 AFse 7hzeket vlal
ghof kAol EA17F flFol &AH A

{



o. AAA 4

O VFuAE(F)E

SFEAHCIE AxAURAY 2 SHEYS HEle 7=t
MSI11E 2 FA4H xﬂlszoﬂ & ?_P 4 AAE B7] 9t 2016 9€ 8
A FolepEtdA ol AATACAM g% BE AEE sk Ak AAskH:
ojof] A Fo|ofFIAAGE B F&Ho] AR wet kg HIE7E o] Fo
AeA o Fol tiste] AAI A3l AA o] F3tar,

A L3 = AHde] A= A FASA offo o] AAFE whet
A H 7L o] FAHEA ARE FAA

A el=re] A

&= A1 A} 70 =} 2ol A

o U

FRAAREY Fh=et S (2 BASF Agricultural u)=-(2017), &5/ 742
MS11 - == Solutions Seed US LLC 7N h(2018), o=t (

O AAHE
- 20161 9¥ 8Y : kA AA} Al
- 20179 4€ 18 : 13 kA AlALS 3
- 2018 3€ 19% : 23 kA AIALS Y3
- 20183 8€¥ 21¥ : 3a hHA AU
- 2018 10€¥ 169 : 43 kA AALS Y3
V. AAFGH

O B EE} #dste] AN AFE GAANY BHFATO] AATFAHY A )i

V.

@)

o
f

AEY ARA AN ABT AAFRAN LTHE ARE RFUEAES
@ F Ane W EUR A4 A4 ARE AASAT.

_1 (0

AN A AR HE

AAF A E AFe e

e ul AT (Fyol A AAE AAHZ FAAME b=t MS112 PAT, Barnase,
Barstar ©¥ 2 & ASt= bar, barnase B barstar A7 =dHE o=
AzAR] SFZAFIE WS YelH, sAEY 2S5 Ueida 4

O



O HEomel AP AE
- B EEy st AZE A4 A4 AE7F AATFA Azdd aTeis

d

=X
O BIUAE(F)NA AA ARF FAANG A= MSI11S bar, barnase 2
7 ZRZAVOIE WA, $4EYL Lehyd,

1 |
o] Uutk et} FAsio,

(Family) : Cruciferae
(Genus) : Brassica
< (Species) : napus
- FFH : N90-740
Y1t (Common Name) : 7=}

. Aul 2 FEAMFEY JA
- FAE oF 4000 Aol A=A AFoz AAHJT 1 F HA2 A
FrAfel Fdo] FHEH FHA AHUTrlA FA ALkl 5453 SrlekA
A Hdl AL 2k T = E 2 Auteln diF, 3 tEoE AA A
SWAZ 583 A A&olth 4802 ARHE fAlle @2 e o FAl 2
ZEIAANEY|ES Faate, o9 e EXNS AUE 3| (Brassica napus)<}

E
<= %-(Brassica rapa) ‘2] Brassica &°] 7}&th(canola) FEE A HTH

o oln A e A4, €d=27] A28 B B YA} AEA
- 3 (Brassica napus)Es EFshe= ARSI A E9] FA 9 oM A4S
YR 7heAol e EFIAEUE B RS At 24 AYe
AN RS TPAE Ao YA Jou, UE e AEU
Aol AgHE Wolsd A fAlfl o FAL FRF F1Zo] A H o]
Now, FIAANE



@

% dde 449 #¥
- 7hEdre ek el olof AlAA 3R R ®o] AHEEH= FAZ =
ojth. AEA 7IFol HEoE AEH olHE, JhEdRolAe ASTHA A F
A SHA ofdl fHENF HE WHHA gkt
- ThEdre AR FE, FEREAFE, AR, tdY £EY, AR Eg)
FHRLY, ntevz, Medx] 2xzge, 283 AAETAHY Az
A& T
A
7 ERNE B4
O bar 37
- ¥} (Family) : Streptomycetaceae
- %(Genus) : Streptomyces
- & (Species) : hygroscopicus

O harnase 7 A}
- ¥}(Family) : Bacillacea
- &(Genus) - Bacillus

- & (Species) : amyloliquefaciens

O bharstar T+ A}

- ¥}(Family) : Bacillacea
- %(Genus) : Bacillus

- & (Species) : amyloliquefaciens

g, bd A4 #F, AES o9 xF A=

hygrascopicus= ESFOlA &3] TAE= FATOIY Srepanmyees?} A0l ==
© A2 Az do] o, o] HE|g] ok A AAECR A ] #aEH o
o o] "rH ol Fof =Foll osf Aud Faid dFe 7Ivde A=
o, T ARE o]Ho] e Ao HIHIIT

amy]o]zquefaczezw 7l EFo A &AM, a-amylase ¥ protease®} -
HgE E4aSS Artsker WIWe] ARRETH

o T9A B AT 54, I, &H=4

S. hygroscopicus= AFAAC) d8] XS W FA4AFY Streptomyces 51O
A7Y, 5= % A& B¥dvd ABAY. AS7A S hygrascgpicuse A= WA
oz FAHYAL oA L S| B2 Ao WA gtk



4.
7h BAAE AAA P AR

- B amyloliquetaciens= V1=73} EU & €% =71e] wAE /A HEAA
wre gl ot2 B/ = Ao B amyloliquefaciens= V= (FDA) A b=
1

gelol GRAS E50 SAENoH, Al MY Aoz d3A UAA Foh

FRAHY

1) FAAE I

- ofamutH gl ARSI

- A FF NO-7405AHE LA oA TobrRl & FHEHE EEE Hjo}
e 2~o] T-DNA clonig vector pTCO113 % helper plasmid pGV4000&
zh= olazutH gl % AlE CS8CIRIFE AHE3te] FZ W3 3kt helper
plasmid2 ©]-&% pGV4000> disarmed vir genes 3t FAZXSH
Aeizs SFEAUCIEZE 299 wiAolA Add 5, widA 5l AE3E
ol A=AE fFEHo Vs, T4 A 2 FUHEAE EE fd 2d=
ol FH o AFHAH.

2) AEd 3 AR
7hH 714
- FAAZ = pTCO113 HMEIS AR 0, pTCO113-S W E pGSC1700
C2RY fF=9 AE FAATE HEZA, barnase TAA EH THAE,
barstar A2 BA FHNE, bar A2 EATMAETL 23E o] QTh

‘{11'|In.2 4]
”),- ’PF_ I!B “—
A7 oricaEr Y bar R
¢ o, fpal {1887)
I
e L -l'(_
4 PSSUAL - Ay
/ ,_ \
// 12000
'f / 2000 A\
Fnas | *
." -'r Jvamase Lo
ORI pEV1 pTCO"I 13 barnase
10000 A
!
| 13540 bp 4000 ;I i
\ T R melaa
\ \ Plaz9 f_; EcoR\ E.m,]
\\ /.
\ _ §
O BOGY S todl (4183)
AN / 6300 4 £/
b \ nos ¢
: A aadA barstar [73
L) Darstar Fqf ‘J
LB e
\x__ aagh oy @ L8
~— | Nl (561

fbal (ER4 T

< Egt2v= ¥9H pTCO113 >



) 349 g

- Southern blot ¥4, PCR ¥ 47|Ad BAS 53 F4xHE 7=}
MS11ol= @ 7199 T-DNAZF A= dor #HEoxe dA7|E

F9%L sFelstsict.

th &FA9 7%

WHe et

- bharnase T3 A= W A < IJEIFY gHEHEF Oﬂf‘i Eol;—%
s A

ribonuclease?] Barnase TH#Zl

Shue 348 255 a0

- harstar -7 A= ribonulease inhibitor$] Barstar TH# -8 WE

T2 ZZ] A Barnase @@ o] &S A, FAAS &

B AREL WY AR
AREL AR AR AAH A,

A9 AL
Al Age A48 gl 40w kit

Hhy A FH AR

- EgavE 9 pTCOI3S Eadi B olazute e e-s 23
o

r
o
riet
oL
2 L
2 Lo

W o} 47 AE 9 B ol A} ¥ T FE A )

sS40l EVbssteg, tE AeAld AeE 7teAd S itk

3) F5F UEd AR

- Agrobacterium tumefaciens A%< C58CIRif7} 7t <F2 AHE-H A sl
HEkeHY ol a2 ubEE R A Eol TUE dodle FAAE £3eA ¥
T-DNA W FAARRRES 32 E dgsoh

U =EY-FAAe g AR
1) 74 FAAY E4, 471448, AdEA AIA=E

7hH AgEAFHAA

- far: S hygrascpicusoll A 71 93F o PAT TS Walste] SFZAU0|E

AzAel e WA= 7HAA d

) -
O har 3= a3 22 AR =8 & gt



- PssuAt promoter : Arabidopsis thaliana <2l rubisco subunit F-2ke] 43
ZEREHE, &40 AN F4e UEd
- 3 g7 terminator : Agraactaium tundadens o TL-DNA 791 321e] $4 3=
O harnase FAAE U 28 Ao =4S wheth
- Pta29 promoter : Nicotiana tabacunftobacco) @l anther-specific gene
TA299] promoter=, Z4(anther) #d ZFollA] FEAE Eold I &
- NOS terminator : Arabidopsis tumefaciens -2l nopaline synthase %1412
3 UTR #91%l $4 97144
- 3’ barnase terminator : B. amyloliquefaciens @l barnase 77k A 9
T4 947144
O harstar fTRAAE T3t 22 A 2de v
- Pnos promoter : Agrobacterium tumefaciens <@ nopaline synthase
TA72Le] promoterZ, A §&5 =ol7] A&l £3
- 3 g7 terminator : Agrdbadterium turedens 2 TL-DNA 79 24ke] $4 S+

) DNAS 7I5e] &< F+= 7Ie A
- FAAS WE pTCO11391E DNA 7|50 9FS F= gE zdAAr}

A e

2) 27 9 §3
SwlE ) $14 249 27 2 WA tgel w2 AAHA.

<Zgtxn = HE(PTCO113)2 F8 74 24>

o3 Z7I(bp) A (bp) 4 9 7F

RB 25 1-25 A. tumefaciens 2 +Z 74 DNA A€
Polylink
olymer 72 26-97 DNA Z2o] ALed Ad
sequences

A, tumefaciens T octopine Ti FTF2F|E U

3'g7 212 98-309
& TL-DNA 79 §xz+e] 37 vl B9
Polylinker
Y 2 310331  DNA 224o] A88 ~d
sequences
5. hygroscopicus 2 phsphinothrici ltransf
bar 552 332-883 Iygre F cus 2l phsphinothricin acetyltransferase
fARel A% A
PssuAt 1730 8842613 A. thaliana 2| ribulose-1,5-biphosphate carboxylase

small subunit FZ2}2] T2 RE F9




o3 Z7I(bp) A (bp) T8 2 7%
Polylinker
y 45 26142658 DNA 224 Agd A%
sequences
A. tumefaciens 52 pTiT312] T-DNA li
3'nos 261 2659-2919 oo el pTiT31S Hl nopaline
synthase 72+2] HIHS F.9
Polylinker
Y 16 29202935 DNA Z2Yo] ALg® Ad
sequences
3’ barnase 98 2936-3033 B anyldiquefacians -2 barnase A1) 3 HIH S H-9]
barnase 336 3034-3369 B anwldiquefaciens fr2l| barnase -F7ke] 3= A E
Polylinker
y 2 33703371 DNA 224 A48 A
sequences
Pta29 1508 3372-4879 N tabacum +2 SHE 5o|& A} 7429 2 FE]
Polylinker
y 41 4880-4920 DNA Z24o] Atg® Nd
sequences
A. tumefaci & li th. A Ao
Pnos 294 49215214 ciens ¥ nopaline synthase 31742]
TZanE 2o
Polylinker
y 2 5155216 DNA Z2Yo] A48 A
sequences
barstar 273 5217-5489 B amwldliquefaciens 2l barstar F32-2] 35 A E
Polylinker
y 65 5490-5554 DNA Z2yo] ALg® A4
sequences
A. tumefaciens 3 octopine Ti ZT2H|= U
3g7 212 5555-5766 o ocopme =
TL-DNA 7% f+x#4e] 37 By 79
Polylinker
y 74 57675840 DNA Z2Yo] A48 A
sequences
LB 25 5841-5865  A. tumefaciens 3 = 737 DNA A&
Ecoli 3 aminoglycoside adenyltransferase --32-&
aadA 1880 5866-7745 .
=eks A
barstar 436 77468181 B anyldiquefaciens -2} barstar A4S E3sh= A
E. coli fr¥ aminoglycoside adenyltransferase
dA 224 8182-8405
aa #7449 Ade ZFehs DNA 27
P 7 o7 ZgAuE pVs1o EA Y-S
ORI pVsl1 3772 840612177 - cemEmesa P e
Zgsh= A
E coil A EAE 9138 Zek2n| = pBR3222] EA]
ORI ColE1 1363 1217813540 P

AHe s AH




3)

4)

a4 2d e $HA4 QAL 9A R FEs

71
- B W 5 Ade fX B BES 4, 7 2), 7hel AAE AR,

T4 FARY A%
Lar FPRA7R= PAT @& st SFZA0|E AZzA ol thak WA

o
= .
- larnase §-AA = Z20F Eo]|A 0 F Barnase THHE S WSty SAEQ] AL

U ERHT
barstar ¥ A= Barnase @A 9] #A]S 4|8} Barstar @ E-S 23 s
FAHZ &S =o7] 98 =UHATH

5) FAA ALY /T

PAT, Barnase % Barstar T & o) t)sle] oju] <¢HR {33k A&
AibstE AE3 /o3 Asds Uetli=A st 9@ AOL(2016)
NCBI(2016) @ BCS(2016) BlolElmo] o] A] FASTA Zz a8
AEARS E45 3 23, AY #44 el oud {8 Ads A A
e Ao E YEth

6) A S 7 I FA 2 EE 7HsA

= AR thal GetORF(2010) Z2 1S o] &3t 4 oz AAL
N 5ZH Y(ORF, Open Reading Frame)= AAstal &1E ORFO o3|
AOL(2016) % NCBI(2016) THuld wo]E{mo] 2ol A] FASTA ZE2I1%-& o] &
ste] oln] &Rl A ving A, EX3ie gz w3y B
AME o9 AN H HE JFsAo] e MEE ORFZF EAI8HA] s Ao
LERSETE,

7) BHSE #3409 471499 £
NG BHE B BASE FA4 olsle] @rIMdel EUEA eheled
3154l oh.

1) FAAEY FEFLE Asl WYY FAA 54 4 %

bar TA7R= PAT ©HiE-S WHsle] SFEAUO|E A=A ol tig WS Zh=t
barnase %787\]-?_—‘ 0 BolX 02 Barnase TS S| SAHEY S VERAT
1A= Barnase T 9] A4S A= Barstar TS W& s},



2 RS &
- Southern blot
barstar +RAAE
SIS,

A Ax MS11 7hsEdtele =Y AR bar, barnase 3
X33 pTCO113 3l T-DNA7F g 7 =d= 20l

=1

3) &4 AYE-He AdrAze] 74
7h EAle, 97144
- AdHAANA Fh=Et AlEe] 40bp €71 AAo]l WA o™, T-DNAS
FE7AA L} ZS7AANA 2H2E 26bp, 61bpe] @7] AAo] WAst AlH
T-DNA®] =71+ 5778bp7t HATHA ] T-DNA ©He| H7]= 5865bp).
bar, barnase 2 barstar FAAQ] WHE N EE 9AS ez AAF AT
W) ol &R e Fa&Y FIFEE dEFes AR 3EA
- PAT, Barnase ¥ Barstar TH o) t)sle] o] IR F4 L g gasel
Tt FE = ek =A Fdstr] 98l NCBI(2016) 31 BCS(2016)
gl o] ] ]i‘ﬂ]/ﬂ FASTA Z21#3& o]g3le] MEAYRS FA A},

A R Wl W@ f8l AdE EASA dE Ao =

3L r9~'

o

5 HARAA 2 AHHE $F AF FAAY JAAANSZAA)
S 2 AA B BEASA
- 2Ase wulde] was BAn AQ o9 WA 2 BE sbsAel s
SERNEEERE EEE BRI

5) ¢ B AR

7hH EFAddA AdE AR AY, 27
- MS11ell EAl3l= A9 DNAC| MEAS H7hstr]l 98] MS11 DNAE
ALgELe] 5A o] Z X Southern blot 42 AAI$ 23, =% DNAZ}
A"l A=A
- MS11°] 54t 747'@] Ao WA wel fFHAES FAsty] fls Al
Eguls 25 JgaEE 2 o
Jr(IOCI)i FrAgo] SHEEA.
W) B AdjeA E@R9], i), TdF
- MS119 A4 23 =+ PAT, Barnase % Barstar ¥ 2 o] @d =2
3AITH ol A A4 =(BBCH 30-39 A& TA), 713} ©A(BBCH 57-65 A&
E}ﬁ])gl A AAE X—]xﬂ/\l‘:’(BBCH 57-65 ’@7(“;}74])0“ i3] ELISA =
Ho g =43 A, Barnase THZI} Barstar THE-2 3A|Ojo| A 5 F
2ATFEA oletE HEHUTE PAT 9@ e Aol Az <t og
dgo] A=A

s
i)
R
i
‘I
1%
_L
-Vi
Ll
=
il
rr
PRY

ok

2

i

2
AV
e

o F°{'
r_>.i

_,d
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< HA2AFIA(LLoQ) &k >
(=1 ug/g)
A A=
AA A= AR Sk o)z BH
Ny (BBCH (BBCH B4 &= #e
30-39, BBCH (raceme) (grain) (root)
13-15)
57-65)
Barnase 0.03 0.05 0.04 0.03 0.05
Barstar 0.05 0.03 0.03 0.05 0.25
U FAAMEEC B AR
1) FAALLES HokH 42
- PAT @922 183719 ofr|4to g FAF o glow, A& 21kDaclth.

PAT @ dol g4 7]d Bold& FAHs A3std EAS E48 A0
dl" B4 phosphinothricin acetyl transferase®, acetyl coenzyme A<
acetyl-group= DL-phosphinothricin(PPT) 2. & o] A|# acetylphosphjnothriciniﬂ-
coenzyme A(CoA)E AAATOZH, S FEZAUCIE AlzA|o FHFER
phosphinothricin(PPT)< HI&/d3}d oY FEAZ el s Eﬁ:olﬂr.
ERF 71d BolAdo] - gof SFEAMCIEAT A&, FFEAUC|ES}
FaHoE SAY ZReblo|EdE F8aha e

- Barnase @& & 11071 9] ofu|xtto g 4 ﬂ of om FAFL
12.5kDa°]t}. Barnase @™ Z&-& ribonuclase®, 4k d(GpC)2t 37 GMP£}

Ags] 29 4 AT 2ol §HEA A EL] RNAE E3ste g
ZZ]}\ﬂué v} 3 ghc},
- Barstar T L 897] 2] oln|Ato g FAE O] Qlom ExgFe 10.3kDa|th.

Barstar ©¥ &2 qg-helixe} 917
B At g4S Ao

1P HE$E o] &3] Barnase T Ao A

2) #AALES A%

- MS11 7h=etol AYE far FAAE SFZAUCIE AzAd WAES 713
PAT @9 d & gt o] PAT @A S S FZAYE AxAE
H&4std opde A2 Hgetes 485 3ok

- harnase A= ribonuclase T2 Q1 Barnase
Z2MZE st AL 7hs3E 3REo] A9 §iA Ho 5

- barstar A= Barnase @A 9] &4 S A3t Barstar ?}B e ;ﬂ}_x_}
IR RE S 2 sl oA wdstH, PHAAS B8-S =

;{E]

11



3) HEGAA L olmi4l AEY WY ¥ WHo| {§F
- ThEete Earnto] sl A FLE TEE AREEE F9lolth. western
A4S 53 SAEAE SdF A A, MS11 7= €ol= Barnase
Wo] MR P Aow FHAHT wEka G A
ANEA EdE = Gide PATH E4]¢.
- MS11 2 PAT @ e] MY § Ho|f-75 Fshr] fls) N-2t opv]ieat
Hn g gsliEdo] Fa=glon, MSI1 7hsgtoA EdE = PAT
A3t Ecdidll A E@E PAT @A 9 ojmieglt A& A= Fd3t o
G d oA BFEEEge dojubA] ol MY F o7l YojuHA
o] El= .
4) TGN AY FxA W3 AR

o]

)

o]

1

§& =
oo rgb (2 2

- SDS-PAGEE &% EAF E24, Western blot2 53 Y wh-gA E4,
UPLC-UV-MS &4, B3} £4 3 &4 &4 4& 5 T3 9ido
T2 W37t gle Ao FAFHIH.

- AEA YD far FAAE PAT SIS B@Se] FSRZAE AZA o

- bamase TRARE 24} Bol4 0% Barmase YRS 51| 398 F2S UERATE
- barstar -7 A= Barnase T2 o] A4S A A|5}= Barstar TS WS,
FHAHZ &5 =o]7] H8 =UHAUT

6) FRAANES] BAFS 2 AIAF

- MS11 7F=koll A 9] PAT, Barnase 2 Barstar T2 Hhg 2Fo] ELISA £41&
s SAHHAAS

- PAT ©2e 7] A% SA|(BBCH 13-15)2] AA 21 Eol A B 3540ug/g DWE
71 ol WHEE o, 7] 4% ©A(BBCH 30-39)2 A A &EdA H
21.89ug/g DW, Be]olA H 039ug/g DW, =7] 7138 ©@A(BBCH 57-65)<]
AA 2EolA B 14.82ug/g DW, o4 037ug/g DW, 3hAellA
23.8%ug/g DW, A% TA(BBCH 89-99)2] &ollA 049ug/g DWOZ WA

- Barnase ©¥ A2 BE MEZA FHAEAHZFIA(LLOQ) °lst= AZH Ut

- Barstar @A 7] 7HE} @AY SpAoll A H 0.68ug/g DWOE 71 ol
RN, &7 AR dAe HYolA H 050ug/g DW, =71 713t
Ale] A 2EolA Bt 0.21ug/g DW, HejollA B 0.39ug/g DWo =
HAoH, d=E vIRg A 22olx= HAAFIALLOQ) olstE HE= Ak

12



o =4
1) FAALHEC] SAEQ] 3§
7hH e A HFF &
- PAT T2 acetyl-transferase ﬂ]oﬂ d s, AA Yol FRsHA Ak
TRE, 42 3 sEols SAlshe Dol 11 7Iso] & duA ot AA= 1%
ZAs] 3?*7&7‘401 IS HRITh= 7152 glom B 4k W3 AkEol =9dEe] o
713 EASHAl AREEO] AL AAIA] o] Bae] FAde thste] Hard v Qlth
- Barnase 3 Barstar ©¥E 2 A A o] £3] EAst= EY A=
PBacillus amyloliquefaciens®l| <1 frefstAth. aild FoAExE HAddo] glom,
AU s=oll fsidel vy Eud Ae itk =3 Barnase %
Barstar Tijdo] thsl Abgolu F=o] A st hdAd A7 oA
B ¥l ok
W G ojn] dHA e Fh D FIEALGY oA AE AN
- PAT, Barnase % Barstar T3 & o] oo NCBI(2016) ¥ BCS(2016)
tlo]Efu]o] 2ol A FASTA ZE2IE o]&3dle ojn LA JYe Z&
2 FdSs Edae] gAES AN A9, dE 544 »9E Fel
A Fo|d Aol FAHA eIt
‘4) AR A e 2353 Ao d A
O PAT
- Ecoli +2 PAT @de] dAg], A9 3 Aol kAl
3] SDS-PAGE 2 Western blot2 53l &<2lsl¥th
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4) FAAFEC] 14 D8 AHZFY] FoAT &S AAs L J=A 97
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1 FLIIHE

Table 29. MS11 JH=cie HIRELHY (ISE Y20A FRESAED dR4E U
(Comparison of Proximates and Fiber in Grain of MS11 B. napus with its Non-GM
Conventional Counterpart)

-

Tolerance
Non-GM Interval
MNon-GM Reference Non-GM Companson
Conventional Variebes Reference t-test®
Counterpart MS11 Range® Vanetes ©
Parametar Mean + 5D Mean + SO {Mn-Max) | {Lower-Lipper) pvalus
Moisture (% FW) 9.73+278 1154+420 | 416-1450 1.32-17.3% 0.010
Ash (% DW) 4 87 +0.86 54T+ 09 0.77 - 10.60 1.36-7.99 0.001
Tnlalmcl:rarbnhyﬂaies 297+23 MN2:33 227-432 207 -373 0.ov8
% DW)
I::at{% DW ) IT1:46 338247 263 -467 264 -497 <.001
Protain (% DW) 284423 NVE£13 232-334 210-356 0.006
Acid Detergent Fiber 21319 0127 162-246 140-254 0.023
(% DW)
Nm.dur:: Detergent Fiber | 250+£19 234425 189-291 17.1-294 oon
(%= DW)

? Composition samples were denived from nine field tnals conducted in Canada and the USA In 2014,

b Range of results from six reference lines,

¢ 99% Tolerance Interval: Range of reference lines based on tolerance intervals specified to contain 89%
of the population with 5% confidence,
o |-Test p-value: Pairwise comparison of the nen-GM conventional counferpart to MS11,
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2. obml:mat

Table 30. MS11 FH=cl% HIREIBE HEE2 230 AH 00l & A& Hl W (Comparison
of Amino Acids in Grain of M511 B. napus with its Non-GM Conventional Counterpart” (%

DWj))

Tolerance
MNon-GM Imterval
Non-GM MS11 Reference Non-GM Comparison

Conventional Varieties Reference t-test®

Counterpart Range ® Varieties ©
Parameter Mean £ 5D Mean £ 5D (Min-Wax) (Lower-Upper) p-valus
|Alanine 1.27 £0.10 1.32:006 0938- 144 0.96-153 0.005
(Arginine 1964017 20101 1.51-234 1.38-243 0.064
\Aspartic Acid 225+023 229:015 1.63-249 146-267 0.227
[Cystine 062720064 | 06440056 | 0539-0849 | 0474-0910 0.039
Glutamsc Acid 4911046 503+£030 409-594 357-628 0.057
Glycine 1432012 145+008 1.16- 1.68 1.06-1.7T5 0.1156
Hishdine 0.697 = 0.058 0720 +0048 0.585 - 0.880 0522 -0910 0.061
|soleucing 1.19+010 121 +006 0914 -1.39 0.84 - 1.46 0239
ILeucing 206 +017 210+010 1.64-236 1.51-2.49 0107
ILysine 1652+ 0.11 159+009 138-190 1.20-198 0.002
Methionineg 0.505 + 0.037 0522 + 0035 0.399-0.644 0379 - 0 657 0021
Phenylakanine 1.19+£0.10 1.2+ 006 093 -1.37 087-144 0044
Proline 173zx0.1 1832026 146-228 1.22-2.32 < 001
Senne 122+0.10 1% +006 099- 142 0.92-147 0.043
[ Threonine 122+ 009 124+ 006 0g99-139 0.93-1.47 0.205
ITryplophan 0416 +£0.033 0428 £ 0.028 0.320-0.499 0283-0534 0.050
Tyrosine 0.899 £ 0.067 0.911 £0.040 0.715-1.020 0.669 - 1.072 0.187
Valne 1.4510.12 1.47 £ 007 1.15- 1.67 1.06-1.77 0.126

* Somposition samples were derived from nine field trials conducted in Canada and the USA in 2014,
& Range of results from six reference lines.

* 00% Tolerance Interval: Range of reference lines based on tolerance intervals specified to contain 9%

of the population with 25% confidence,

9 {.Test p-value: Pairvise comparison of the non-GM conventional counterpart to MS11.
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3. A4k

Table 31. M511 =2 HIREUMHE HSE2 2H0MH UL 82 bl u(Comparison of
Fatty Acids in Grain of MS11 B. napus with its Non-GM Conventional Counterpart® (%

Total Fatty Acids))

Tolerance

Non-GM Interval
Non-GM MS511 Reference Non-GM Companson

Conventional Vaneties Reference test®

Counterpart Range® Varieties ©
Paramater Mean + SD Mean + SD (Min-Max) | (Lower-Upper) p-value
16:0 Palmitic 417 +0.18 434+ 020 353-503 1M -512 0.013
16:1 Palmitoleic 0226 +0.018 | 0.235+0.021 | D.194-0295 | 0.179-0.302 0175
18.0 Stearic 2164026 227 +0.34 1.62- 266 1.40-272 0.009
18:1 Oleic 631420 616125 543.662 522-693 =001
18:2 Linolec 1B84+10 188+13 160-252 139-266 0.207
18:3 Linolenic 905+ 140 955+149 | 682-13.10 | 406-1437 0.053
20:0 Arachidic 07310068 | 0.782£0.103 | 0.530-0.909 | 0.436-0.936 <00
20:1 Eicosenoic 1.34 £0.10 142£012 0:933-3.33 0.11-295 0.0M
20:2 Eicosadiencic <L0Q - 0.0861 [ <LOG - 0.0857 | <LOQ-0.124 NA, NA
220 Behenic 0408 + 0042 | 0452+ 0060 | 0.215-0487 | 0.183-0547 = 001
221 Erucic =L0OQ <|0Q-0.166 | <LOQ-1.96 hA NA
4.0 Lignocenc 0.198+0039 | 0.224+ 0055 | D.114-0319 | 0.075-0.314 <001
24-1 Nervonic 0.195+ 0,043 | 0221+ 0052 | D.121-0337 | 0.057 -0338 0018

2 Composition samples were derived from nine field trials conducted in Canada and the USA in 2014,
B Range of results from six referance lines,

299% Tolerance Interval: Range of reference lines based on tolerance intervals specified to contain 99%

of the population with 85% confidence.
4 {-Test p-value: Pairvise comparison of the non-GM conventional counterpart to MS11.

MNA=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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4. 714

Table 32. MS11 JHmcl2 HIRENHY WSS LA0A DgAALE H 2 (Comparison
of Minerals in Grain of M511 B. napus with its Non-GM Conventional Counterpart® (mglkg

DW))
Tolerance
Non-GM Interval
Non-GM MS11 Reference Non-GM Companson
Convenbonal Yanebes Referance t-test?
Counterpart Range® Vaneties ©
[Parameter Mean £ SD Mean £ SD (Min-Max) | (Lower-Upper) p-value
ICalcium 4885+ 1102 | 5277+ 1361 | 3540-7200 | 2359-7211 0078
Copper 433:079 | 4682091 291-725 157-6.27 < 001
firon 1316851 | 1585:+96 | 464-8440 0-4619 0264
nesium 36591438 | 3938+560 | 2210-4610 | 2126-5060 < 001
ﬁzﬂ 394:75 | 384254 | 2717-559 | 203-605 0.148
Ifrmph:nms 7947 £ 1450 | 867441253 | 487012100 | 2316- 13044 0003
Potassium BSTT £1374 | 95164 1667 | 4770 - 11400 | 3672 - 12636 = 001
| Sodium <LOQ - 416 <LOQ-530 | <LOG-955 MNA, NA,
Zinc 484288 541293 295-68.1 218-703 <001

* Composition samples were derived from nine fisld tials conducted in Canada and the USA in 2014,

® Range of results from six reference lines.
© 99% Tolerance Interval: Range of reference lines based on tolerance intervals specified to contain 99%

of the population with 95% confidence.
9t-Test p-value: Pairvise comparison of the non-GM conventional counterpart to MS11.

MA=Not Applicable because mare than 1/3 of the values are <LOQ, Minimum and maximum are reported

instead of mean and standard deviation
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5. HIEFR]

Table 33. M511 Hscl2 HIREIHY HSS2 YA0A HEE 42 Hlx{Comparison of
Vitamins in Grain of M511 B. napus with its Non-GM Conventional Counterpart® (% Total

Fatty Acids))

Tolerance
MNon-GM Interval
Man-GM MSi1 Reference Mon-GM

Conventional Vanehes Reference f-test @

Counterpart Range® Vanelies ©
|Parameter Mean + SD Mean £ SD (Whir-Max) {Lower-Upper) |  p-value
Tnnaprgm
| Alpha Tocopherol B8z 118 812+ 109 47T 8- 1510 480-1549 0.426
Beta Tocopherol 00 =L00 <L00-903 NA NA
Gamma Tocopherol 171 £29 163+ 29 96 - 381 44 -12% 0.028
itamin K 129740410 | 1.702+0604 | DRGB8-2050 | 0168 -2 140 0002

2 Composition samples were derived from nine fizld trials conducted in Canada and the USA in 2014,

® Range of results from six reference lines.
¢ g% Tolerance Interval: Range of reference lines based on tolerance intervals specified to contain 88%

of the population with 95% confidence,
9 {-Test p-value: Pairwise comparison of the non-GM conventional counterpart to MS11,

MA=Not Applicable because more than 1/3 of the values are <LO0. Minimum and maximum are reported

instead of mean and standard deviation.
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6. FFYA

Table 34. MS11 Fsal2 HIRENEHE HS32 Y304 22+ 42 Hlu(Comparison
of Anti-nutrients in Grain of MS11 B. napus with its Non-GM Conventional Counterpart).

Tolerance
Non-GM Interyal
MNon-GM MS11 Reference MNon-GM
Conventional Vareties Reference t-fest @
Counterpari Range® Vanetias

Parameter Mean £ 5D Mean £ SD (Min-Max) |(Lower-Upper)| p-value
Glucosinolates (umol’g DW)

4-Hydroxyglucobrassicn| 393+ 0352 419107 258-7.00 196-728 0.264

Epi-progoinn <L0G-0238 | <LOQ-0294 | <LOQ-0.283 MNA NA

Glucoalyssin <LOG-0337 | <LOQ-0.315] <LOQ-0631 MNA N&

Glucobrassicanapin <LOGQ-109 | <LOQ-0643| <LOQ-104 NA NA

Glucobrassicin 039140222 (047920219 0.106-1.230 0-1364 0177

Gluconapin 2094085 2991116 0723-483 0-526 <001

Gluconasturtiin <{00-0293 | <LOD-0342 | <LOQ-03M MNA MA

Glucoraphanin <LO0 -0579 | <LOQ-0T706 | <LOO - 0668 MNA WA

Neoglucobrassicin <LO0 -0525 | <LOQ-0426| <LOO-0574 MA, NA

Progoitrin (umolig DW) 4B+ 275 738+351 149-14.10 0-1367 0.001

Total Glucosmolales 12341 158148 625-249 0673-266 <001
Phytic Acid (% DW) 2.11+£043 229:030 1.04-348 031-378 0.051
Sinaping (% DW) 0717+0060 | 0701 £0.087| 0.351-0.894 |0.337-1.022 0.739
Insoluble Tannms (% DW) | 040340095 (045820125 | 0043 -0.604 0-0.749 0.109
Soluble Tannins (% DW) 0099+0038 (013440081 |00204 -02500| O-0.194 0.051
Total Condensed Tannins | 050340121 (0591 +0.189| 0021-0.773 0-0923 0.060
(% OW)

3 Composition samples were derived from nine field trials conducted in Canada and the USA in 2014,
® Range of results from six reference lines.
¢ 88% Tolerance Interval: Range of reference lines based on tolerance intervals specified to contain 8%
of the population with 85% confidence.
#4-Test p-value: Pairvise comparison of the non-GM conventional counterpart to MS11.

MA=Mot 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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