27 28

GM
H27 RNA-Seq
H28
GM GM
B.
1.
GM 2
GL 3494
OAC Kent Jack
Williams Green Fluorescent
Protein GFP SYNC1
Williams GM
GM GM 5




20

mL

6% 100 mL 35

2006-345708 24 27

40

40

28

RNA

24 27

40
24

Qiagen RNeasy Plant Mini Kit 2

1

DNase
RNA

Integrity Number

RNA
DNA RNase-free
Bioanalyzer
RNA
RIN

RNA 4 ug oligo
dT MRNA TrueSeq
Stranded mRNA Sample Prep Kit

RNA-Seq

HiSeq2500

high output mode 100-base
paired-end
3.

Nature, 463, 178-183, 2010
V1.0.29,
ftp://ftp.ensembl genomes.org/pub/rel ease-29/p
lants/fasta/glycine_max/dnal

Empirical Anaysis of
Digital Gene Expression Biogtatistics,
9, 321-332, 2008, Bioinformatics, 26, 139-140,

2010

80
35% 6 8
FAO/WHO
FARRP AllergenOnline



4. PCR

RNA-Seq

ABI7900HT

PCR
500 ng
RNA SuperScript 1l reverse
transcriptase  Invitrogen oligodT20
20 pL
cDNA
2 ul  cDNA
QuantiTect SYBR® Green PCR  QIAGEN
PCR
exon-intron
PCR
2xQuantiTect SYBR® Green PCR

master mix 10 uL

50 pmol/L 0.2 puL
cDNA 0.5 uL
20 pL PCR
50 2 95 10
95 15 60 1
1 50

Actin

Feature 1D The Samuel Roberts Noble
Foundation  HP
Legumel P
CDS
URL
http://plantgrn.noble.org/Legumel Pv2/index.js

p RT-PCR

500
3000 bp
primer3
no.2
6 nol 3
Actin
Actin  BMC Mol Bial, 10, 93, 2009

5-ATCTTGACTGAGCGTGGTTATTCC-3
5-GCTGGTCCTGGCTGTCTCC-3

no.2:
5’-CGGAAAGGAGGAGATTGTGG-3’,
5’-CACCTGCCGCTTCTATCCTC-3’

no.3:
5’- ACATTGCCTTGCACCCTTG-3’,



5’- GATCTTTGTCCCCTTTTTCCAC-3’

no.4:

5’- GGCTTCCAATCCAAGAACGA-3,

5’- TCCCATGTTGATCCCTTTGA-3’
no.5:

5’- ACCGACGCCGACTGTTTTAC-3’,

5’- TGCTTCGCTCTCGTCAGAAC-3’
no.6:

5’- CTCGATGCTGCTGGAAACAC-3’,

5’- TGTTTTGATGCCTGCTCTGC-3’
no.l:

5’- GAAAAGGTGATTGGAGGGGTA-3’,

5’- GCTAATTGGATTTGTGATGTCG-3’
no.2:

5’-TGACTTCAAGAACCCCAACC-3,

5’-GACAAGGTCACATCATCCTCAA-3’
no.3:

5’- TGACTTCAAGAACCCCAACC-3,

5’- GGTCCAGCTTCACAATATTTATCA-3’

no.2 6 27
1 40

nol 3

5. PCR DNA
DNA

10 MM 200 Retch

20 mg
QIAGEN DNeasy plant mini kit

2 PCR
500 1500 bp PCR 25
puL/well
10xExTagBuffer Mg?* 10 uL
50
umol/L  3puL 25mM dNTP5uL DNA
50 ng ExTag 1U
25 uL
50 2 95
10 9%5 15 60
1 1 50
2000 3000 bp PCR
25 uL /well
10xLATagBuffer Mg?* 2.5 uL
50
umol/L  3puL 25mM dNTP4uL DNA
50 ng LAtag HS 1U
25 ulL
94 1 98
10 50 30 72 1
kb 1 40
6.1.



GM Williams

Jack GM Williams

-80
6.2.

1
10% 0.07%
2_
8 mL 10-mL
-20 45

35000x¢ 0 15

0.07% 2-
3
6.3.
3mg 15mL
6M 2M 60 mM
DTT 100 mM
pH 8.8 100 uL
37 1

15,000xg 20 15

6.4.

Bradford

6.5.

50 ug
1.5-mL

DTT 37 30

100 mM
2M
2.5 ug 37
16
C18 STAGE Tip
Anal. Chem., 75,
663-70, 2003

6.6. LC-MSMS

98:2.0.1
200 ng

LC-MSMS LC-MSMS

LC Ultimate3000



C18 Tip column  Nano
HPLC Capillary Column 3 um
75 um 15 cm

A [ 11
] [ ] =98:2.0.1

B [ 11 ]

[ ] =5:95:.0.1
, %B, %

0,2,386 — 5,2 386
— 120,33,32.69 — 120.01, 95, 90.35
— 130,95,9035 — 130.01,2,38 —
145, 2, 3.86
350 nL

MSMS Q Exactive

250
FullScan m/z Scan range
300 1,500
Resolution 70000 MS ,
17500 MS/MS

Lock Mass On Reference m/z = 391.28429,
445.12003
Top 10 Method
FullScan m/z 300
1500
10 MSMS

FullScan MSMS

3
6.7.
/
MSMS
Matrix Science Mascot  ver. 2.5
http://www.matrixscience.com/
4
CDS Glycine max CDS
73,319 3

Biaaphosresistant gene bar
Enhanced green-fluorescent protein  eGFP

lysyl-tRNA synthetase SYNC1

Uniprot  Glycine max Uniprot
http://www.uniprot.org/
Glycine max
reference proteome set 66,206

http://www.uni prot.org/proteomes/UP00000
8827 3 bar



eGFP SYNC1

Uniprot/SwissProt  Green Plants
Uniprot/SwissProt  http:/ftp.ebi.ac.uk/pub/
databases/uniprot/current_rel ease/knowl edgeb

ase/ 2016 01 550,299 Green
Plants

37,228

NCBI/Genome Glycine max NCBI
Genome
https://www.ncbi.nlm.nih.gov/genome/
Glycine max
71,526
3 bar eGFP

SYNC1

Enzyme, Semi Trypsin

Maximum missed cleavage, 2

Peptide tolerance, = 5 ppm

MS/MS tolerance, + 0.02 Da

Mass, monoisotopic mass

Fixed Modification, Carbamidomethyl (C,

+57.021)
Variable Moadification, Okxidation (M,
+15.995)

False discovery
rate FDR

FDR 1%

6.8.

LC-MSMS
Nonlinear Dynamics Progenesis
Ql for proteomics ver. 2.0;

http://www.nonlinear.com

1. RNA-Seq

2006-345708
27 40

RNA



RNA
RNA

1 10 75ug 5 140 411

ug

Azeo /Ao nm 210 218 Ao

mfAzomm  1.32 2.26

RNA
RIN
7 RNA

RNA MRNA

MRNA RNA-Seq

oligodT
5 plex

RNA-Seq

Genomic Workbench

ver.8.5.1

GL349%4
78,843,604 27
72,260,274 40
OAC Kent
76,550,425 27
71,928,417 40 Williams
71,209,645 40

101

base 99.6% 7

99.7 base
RNA-Seq
RNA
GM GM
5
Jack Williams
GM Williams
2 1
RNA
229 37.69 ug RNA
RNA

A2eo/A202.06 224  Azeo/A2z 0.37

2.06 RIN 71 84
RNA
RNA
RNA-Seq
Oligo dT
RNA MRNA
cDNA
[llumina HiSeq2500
Raw read
Q20

97.64 98.38%



98.62 98.89% 44,034,849
60,574,989

Scheme 1
Scheme 2
RNA-Seq

V1.0.28
5 27
140 27 140 Williams
40

local realignment

3. RNA-Seq
RNA-Seq

27
2,115,935 40
2,123,999

27 1,998,598
40 2,057,249

Williams 40

2,146,500
16 GLYMA16G04770.3
27
40
16
GLYMA16G08570.1 27
40
4.
4.1 GM
dispersion

Genomic Workbench
Empirical Anayss of DGE
proportional test



27
2 p<0.05
12,722

7 5,415,828 5,421,767

GLYMAOQ07G06750.2 1,174

P 9.42x10%
BLASTnN BAG
family molecular chaperone regulator 6

BAG6A , mRNA GenBank accession no.

XM_006583196.2 100%

40

40 2
p<0.05 8,418
9
19,201,064 19,203,101

GLYMAO09G16090.1 6,852 p

2.41x10%%#
BLASTN F-box/LRR-repeat
protein 3-like LOC100820469  GenBank
accession no. XR_415935 100%

GM

Williams Jack

GM4
600 p<0.05
VS 32
=15,220.93 p
9.58x10% vsWilliams
14 =
6,920.15 p 3.72x10°%
vs Jack 24
= 8,765.89 p  524x10%
Williams
600 p<0.05
Williams VS
1 =
9,818.73 p 293x10%  Williams
VS 15
=12,060.30 p 1.68x10%2
Williams vs Jack 16
=21,151.66 p
7.7210%
42. GM GM
GM Lys-tRNA

Syncl

BAR ever green fluorescent protein



EGFP

GM
Williams GM
GM
1
GM GM
RNA-Seq 2
GM
G, 43,843,369 H, 53,372,808
GM I, 56,974,554
J, 49,153,651
v.1.01
2 p<0.05
GM
20
GM GM
20
6
47071378 47075313
GLY MA06G44091.1 GM
613.48 p
=1.76x10™° GM

GM
1 10078670
10082298
GLYMA11G14040.2 519.19 p

=9.72x10*?

613.48

edgeR

600

5. RI- PCR

RNA-Seq
27 40

GLYMAOQ1G43460.2 [ No.2]
GLYMA15G08420.1[  No.3]

GLYMA19G34031.1 |
No.5] RT-

PCR
No.2 No.3 No.5

PCR
RNA-Seq



No.2 No.3 No.5

7516 9298 363.66
RT-
PCR
No.2 No.3 No5
26.21+ 5.35 556.42+ 364.59

666.37+ 880.91

RT-PCR
RNA-Seq No.2 35 No.3
598 No.5 183
RNA-Seq
637.96
GLYMA17G18930.1 RT-
PCR
55327.40  Williams 28452.20
RT-PCR
RT-PCR
cDNA PCR

Actl
GLYMA17G18930.1

RNA-Seq
GLYMA12G09400.1

1403.12
2070.67
GLYMA12G09400.1
RT-PCR
RT-PCR

RNA-Seq

mMRNA
cDNA
RT-PCR
cDNA
No5
RNA-Seq
Williams
3565.85 Jack
Williams



cDNA V1.0.30 FASTA
Ensembl Plants
http://plants.ensembl.org/Glycine_max/In
fo/lndex cds
ftp://ftp.ensembl genomes.org/pub/plants/
release-30/fasta/glycine_max

cds

Glycine_max.V1.0.30.cds.al trandations

Sequence CSV
export
Ensembl Plants
80
35% 6 8
FAO/WHO
University of

Nebraska-Lincoln
AllergenOnline
ADFS AllergenOnline

FASTA format

7.
RNA-Seq
40
CTTGTA
RNA-Seq Analysis
Un-mapped
reads Unmapped

RNA-Seq Analysis

Also map to inter-genic regions

FASTA
reading frame +1
+3 -1 -3

Genomic Workbench Sequence CSV

Export

) 3

8 LC-MSMS



16

8.1. LC-MSMS GLYMA_02G03250.1,
LC-MSMS GLYMA _0892S50.1,
Total ion current TIC GLYMA_03G07121.1,
1ic GLYMA_ 02 G10320.1,

GLYMA_12G13090.1,
GLYMA_01G30060.1,

GLYMA_11G15310.1,

GLYMA_12G09400.1,

GLYMA_02G03230.1,

8.2. GLYMA_18G08015.1,
MS/MS GLYMA_03G05730.2,

4 GLYMA_13G37101.1,
GLYMA_16G24590.1,

GLYMA_08G03381.2,

GLYMA_20G27410.1,

GLYMA_03G06976.1

GLYMA_02G10320.1

LC-MS/MS

CDS Glycinemax Uniprot Glycine max

53.
NCBI Glycine max
Uniprot Green plants
2
Uniprot Glycine max
GM
3 :
Jack/Williams
Bidaphos resstant gene  Bar
Enhanced green-fluorescent protein  eGFP
lysyl-tRNA synthetase SYNC1
Y i Jack/Williams

eGFP
SYNC1 RNAseq

Jack/GM
Fold -



Jack/Williams GM/Williams
4 1/4
GM/Williams SYNK1
300.11 eGFP 54.61
RNA-Seq 16
GLYMA02G10320.1
1.06
D.
GM GM
RNA-Seq
RNA-Seq
1 7,000
DNA RNA
RNA

DNA  RNA
RNA-Seq
MRNA
RNA
RNA DNasel
DNA
DNA RNA
RNA-Seq
RNA-Seq 27 40
2
p<0.05 12,722
GLYMAO07G06750.2 1174  p
9.42x10% 75 364
3 RT-
PCR RNA-Seq



p<0.05 8,418

AllergenOnline

RNA-Seq FASTA format
PCR
RNA-Seq
LC-MSMS GM
edgeR
600
GM GM

600
GM GM

RNA-Seq RT-PCR

GM GM
>600
RT-PCR
RNA-Seq
RNA-Seq
RNA-Seq
RNA-Seq
RNA-Seq
RT-PCR
LC-MS/MS

eGFP GM



GM2 GM 100 1 RNA-Seq
HPLC
RNA-Seq
1
1 RNA
Scheme 3
RNA-Seq
1 RT-PCR
LC-MSMS
GM Williams
Jack  Williams RNA-Seq

RNA-Seq LC-MSMS LC-MSMS
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