( )
25
25 1) 2)
1) 14-16 kDa
o-amylase/trypsin RNAI
RA14-pANDA (GM ) (non-GM )
/ / GC-MS GC-MS
( )
GM non-GM
52
GM non-GM
GM 14 ( 2 7 : 2
1 2 ) ( 1
1 ) GM RNAI
o -amylase/trypsin
2) GH
GH (GM ) (non-GM )
(100 g, 125 g, 150 g)
/ / GC-MS GC-MS
GM non-GM
GM 72
4 (cis-aconitate, GABA, glutamate,
phosphate) LC-MS/MS
GM non-GM
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GC-MS

LC-MS
B.
14-16 kDa
RNAI
RA14-pANDA (GM )
(non-GM )
(GM )
(non-GM
) GM non-GM
100 g, 125¢g, 150 g 3
3 (
) 5 mm
1. GC-MS
1-1.
= 3:1:1 (v/v/v)
reserpine ( 125
1g/mL) stigmasterol (
50 pag/mL)
2.0 mL
50 mg 500
ML / /
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300 mg

10
MM400 (Retsch ) frequency 30 /
2 (
) 10 (16,200 =<
g,4<C) 500 L 2.0mL
100 pL 2.0
mL CC-105
(TOMY ) 3
FDU-1200 (EYELA ) 12
1-2.
MSTFA

[N-methyl-N-(trimethylsilyl)trifluoroacetamide]
2.0 mL
40 pL MSTFA
30 2.0 mL

Thermomixer comfort (Eppendorf )

1,000 rpm, 37=C 45
2.0 mL 37=C
2 (16,200 >=< g,
) 35 pIL
1-3. GC-MS
GC-TOF/MS

(Autosampler, PAL GC-xt, JASCO
6890N, Agilent

; GC, Agilent
; MS, GCT premier, Waters )

MSTFA 1 L
GC-MS
230<=C (cold trap splitless mode)
GC HP-5MS capillary column (30 m >

0.25 mm > 0.25 pam) (Agilent Technologies )

1.0 mL / min GC 70=C (1
min), 1= C/min, 76<C (0 min), 6= C/min, 350=C
(1 min) GC-MS
250=C, MS 250=C
electron-ionization (EI) (70 eV)
m/ z 40-650
1-4.
GM non-GM
4 1
GC-MS GM
non-GM
1 1 GC-MS
MassLynx
(Waters ) 93
in house
(
)
1-5.
GM non-GM
Student’s t-test
(Principal component
analysis) GM non-GM

Student’s t-test Microsoft Excel
(Microsoft )

Pirouette (Infometrix )

2. LC-MS
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Folch

method ¥
= 2:1 (v/V)
2.0
mL 50 mg (wet weight)
500 pL /
300 mg
10
MM400 (Retsch ) frequency 30 /
2 (
) RT-50 (TAITEC
) 15 10
(16,200 >< g, ) 450 L
2.0 mL
500 pL
10 (16,200 =<
g, ) 450 L
180 pul 0.9% NaCl (0.2 >
volume) 10 3
(16,200 >< g, )
1 mL
30
3 (16,200 >=< g, )
0.22 pum  PTFE
(Millipore )
2-2. LC-MS

LC-iontrap TOF/MS (Nano
Frontier LD, Hitachi HighTechnologies )
/
5 pL LC-MS LC

YMC-Pack Diol-120-NP column (150 x

2.0 mm, 5 pm, YMC )
A( ,0.1% ) B( , 0.1%
) 0.2 mL/min
40=C 0 min, 3% A; 20

min, 35% A; 20.1 min, 50% A; 25 min, 50% A; 25.1 min,
3% A; 37 min, 3% A

2-3.
LC-MS full MS
MS/MS
Full MS m/z 100-1500
m/z 400-1500
( 2 )
2-4.

LipidBlast 2) LipidBlast

12

(http://fiehnlab.ucdavis.edu/projects/LipidBlast)
LipidBlast
9 NIST Mass Spectral Search
Program (version 2.0) LipidBlast

LC-MS

Mascot Generic Format (MGF)
NIST Mass Spectral Search Program
1 MGF 1
~100

LC-MS

NIST Mass Spectral
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Search Program

LipidBlast
dot product
Dot product 0-1000
2
dot product
dot product
600
3
GM  non-GM
C.D
1.
GM non-GM
/ / GC-MS
GC-MS
(Fig. 1A) GC-MS
52
52
(Fig. 1B)
GM
adenine, glycerol
non-GM

threonine, 3/ -tocopherol (3-,

vy -tocopherol RT

) (Fig. 1C)

GM non-GM

Student’s t-test (Table 1)

( 52 ) GM
2 (quinate, tyrosine)

(erythrytol glucose myoinositol fructose

mannitol galactose, malate), 2
(ascorbate pantothenate) (glycerol) 2
(adenine cytidine) 14
2
(threonine, [3/y-tocopherol)
(Table 1)
GM 14-16
kDa
o-amylase/trypsin inhibitor
family
o-amylase
Western-blot GM
14-16 kDa
( )
GM 14-16 kDa
(ax-amylase/trypsin inhibitor)
, o-amylase
(Table 1)
2.
GM non-GM
GS-MS LC-MS
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GC-MS

(Fig. 2)

GC-MS 72
Student’s t-test
GM 4 (cis-aconitate,

glutamate, GABA, phosphate)

(Table 2)
LC-MS/MS
LipidBlast
Fig. 3

GM 21-25

(Fig. 3)

GC-MS LC-MS/MS

GM
non-GM
GM non-GM
E.

1) Folch J., Lees M., Sloane Stanley G.H.: A simple
method for the isolation and purification of total

lipides from animal tissues. J Biol Chem 226(1):

497-509 (1957)

2) Kind T., Liu K.H., Lee do Y., DeFelice B.,
Meissen J.K., Fiehn O.: LipidBlast in silico tandem
mass spectrometry database for lipid identification.
Nat Methods. 10(8): 755-758 (2013)

3) Takumi O., Takeshi F., Atsushi O., Rai N.,
Masami N., Tobias K., Oliver F., Shigehiko K.,
Masanori A., Daisaku O.: Exploration of polar lipid
accumulation profiles in  Euglena gracilis using
LipidBlast, an MS/MS spectral library constructed in

silico. Biosci Biotechnol Biochem (in press)

1)
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2)
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threoninel®
- betal h OPI
ﬁ n ‘gamma-tocopherol
a non-GM
=]
o L R I 02 —
) a
5 m @ g
& o o
. 01. - ..‘ e tyrosine
myo-inositol
a =] «
- .. 8 ..‘_%ntoﬂmnate
o
Factor 1(43.3%) 4e 23 22 o8 h 8 g Joz malygese
8 g azcorbate, cytidine
B a fructose / .
. 2| malate > mmannitol
-
- = s galagtose
m, .quinate
02 T
-
E
™
2 glycerol
& 03 =
155 -
adenine
s - nin:
B GM A TraE L TLLE
X @ non-GM A = TraE&EL TL LS

Factor 1 (68.6%)

Fig. 1. GM A RHEFHBLMD X BR 1 LB (ERS 7). A GCMSHITEHBIL =24 F 4K 2ER
Sorthfs®. B.RE - BEBLUZDEAMOERNHHh. C. BTRUELIALAMOERSFHOR 51 0

v b,

Factor 2 (13.9%)

A

NT125-3

® NT100-3 ® NT100-1

B NT150-2
ONT100-2

® TF100-3
TF160-1 ® TF100-1

m NT150-1

A TF125-1

A

NT125-1

A TF125-3
m NT150-3

ANT125-2
A TF1252

TF150-3
W G TF100-2
w TF{%0-2

Factor 1 (17.3%)

Fig. 2. GM 7 = diBEMOGCMS A 2Rt — 2 @3 h (XRS5 55 8h).
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>

Number of MS/MS spectia

-
o o
PR

@]

B8R &S

N
o m o O
1

Relative number (%)

A 15

B8&838 38

NA

25-2

05 B
610
1-15 ™
16-20

&
&

Score 800 L1 L

uNT150-1
=NT150-2
#NT150-2
u GM150-1
u GM150-2
GM150-3

Carbon chainlength
Fig. 3. LC-MSH TR 2GM7 7 d & non-GM7 < dOIEE T 12 77 A LD ELER.

JO0yb IU7
(Fowh 297 ]

w

B8 &8 83

Relative number (%)

o

\\"00‘&30“‘39 L S Rt L

O

Relative number (%)
coudaBR8RESES

Lipidspecies ¢

2 3 4 5

e 7 8 9

Unsaturated-bond number

10-

0en{@fF (GM7 < & non-GM7 = dE3(EE) M5 @5NIMIMS 7 - 2t BEREUIIEES 7 25D

ERHOELE. CRFRRILICHAL THEU/ER. D TRIMGEH I LICHIALIIER. * ttestp<0.05. [ :non-

GM. [l : GM.
Ratio Ratio
s (GMin (GMin
per Pathway Sub Pathway Name on- | ttest Super Pathway Sub Pathway Name on- | ttest
GM GM
Amino 20K Aromatic amino 30| quinate - Cofactors, Prosmetic | Asooroase metaoolism | ascorbate .
metanolism (PEP tyrosine . Groups, Electron YT Santothenate —
wnypophane Nicotnate a7
) 138 niootnamice
Asparae @mily (OAA | threonine : metavolism niootnase 19
cerved) 3spanae Oxicate
Branched Chan Amino | lsoleuchne prosprorytation prospnace 02
Acis (OAA cenved) Tooopnerol meaoolem | betaigamma- - K
Branched Chan Amino | lewcine 4
ACKs (pyrace —— 3lpha-1000pnerol 09
cend) e 14 Tois Free amy 200 [—— 16 *
Gizamae amily argnine
(ana-ketookiae oca0ecaTienok 30k 12
cened " | negtacecancate 19
Sere amil serme o -
iy CRroIDIcs eerol
%; 11 I 1-paimoyighycerol 14
Caroomorae ATING S0gar 370 envnritol PROSPROIPIS giyoerok-2-pnospnate 14
NuSiegtice sugar - Sterois Campesterol 03
Giycolysis ghicose - soualene 13
ghuoose-E-pnosonae :: N Burie meEoolem ‘acenine -
TOC0SeB-POSIaR
Boe 09 guznne 12
gioo0se-1-pnosonae (B adesosine 10
oeml metaolem | mo-nositol - Pyrimidine meaoolism | cybidine c
Sucrose, gluoose, fructose = Tymigine 13
fruciose metaooliem [ = ——— o5
palactose - Secondary metadolism | Amine cenved tryptamine 19
Sophorose Terpenoics shosterol 15
manose 12
TKeswse 13 stgmasier i
1
—— B M TR
Trenanee 2 i
oY adaasss = [l non-GM - F TradE ik
Cls-300nka% 10

[ X: t-test p< 0.05, X X: t-test o< 0.01

Table 1. GM o £ & non-GM A FOIEFHHEMHFOEAMEER OLLE
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[l cM 77 TEEHE, [ non-GMT7IITHEE,

Ratio Ratio
Name (GM/non-GM) t-test Name (GM/non-GM) t-test
malate 0526] *& itaconate 0592
gamma-aminobutylate (GABA) k& agmatine 0739
adenine m * cholesterol
elutamate o maltose 1.167
myo-inositol 1566] serine 0703
phosphate * ornithine 078
pantothenate 1533[ * ribitol 0768
cis—aconitate * thymidine 073
pyruvate m sucrose
be ta-slanine alpha-tocopherol 0764
5-oxoproline 0505 fructose-6-phosphate 0552
glycerol 0588 histidine 1216
heptadecanoate 0338 lactate 1311
putrescine 0509 valine 1263
galactose 1034 threonine 1414
glucose 1034 arginine 0308
erythritol 0647 isoleucine 1.199
lysine -_ 1-palmitoyielycerol 0876
glycerol-2-phosphate ascorbate 0787
ribose 0513 leucine 1.159
glucose—1-phosphate 0745 tyrosine 1.186
fructose 0556 glucose-6-phosphate 0521
| tryptophsane 1457 ribose-5-phosphate /RSP 0328
glycine phenylalanine 087
cyano-slanine tryptamine 0728
| oxaloscetate proline 1396
cystein 072 cytidine 1034
nicotinate 0724 sophorose 0313
glycerate 05639 fumarate 0303
glutamine octadecadienoic acid _:
mannitol 3-me thy-2-oxovalerate 0779
ethanolamine be ta/gamma-tocopherol 079
succinate 1832 adenosine 0346
hexadecanoate 0503 guanine 1064
squalene 0818 quinate 0363
uridine _ aspartate 1023

X t-test £ < 005, X X; t-test p< 001

Table 2. GM 7 ¥ 3 & non-GM 7 v Jd O HE#EHEY R DL &Y SEE O L.
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