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a: 6AL/6VS; b: ITZEHEIN & c: 11411,
a: 6AL/6VS; b: near-isogenic lines(NIL); c: Jing 411.
Bl 6AL/6VS. NILFIZR411%S B #s B 1 2 L
Fig.1 The response of 6AL/6VS, NIL and Jing 411 to
powdery mildew
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FATDH BB, 70 F90% 0 8 (A 5 BE 445 e o W i
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A: 5411; B: 6AL/6VS; C: IE 5 5L K &
A:Jing 411; B: 6AL/6VS; C: near-isogenic lines(NIL).
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El2 /EG6AL/6VS. R [EIFEARAIFINILA F2-DESRERL
Fig.2 Sliver-stained two-dimensional electrophoresis profiles of leaves proteins from 6AL/6VS,

recurrent parent type Jing 411 and NIL in 7. aestivum
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A: 5{411; B: 6AL/6VS; C: T3 & .
A:Jing 411; B: 6AL/6VS; C: near-isogenic line(NIL).

kDa

E3 /INEZ6AL/6VS. #[E5FKAT4IFINILEEIR2-DEREAL
Fig.3 Sliver-stained two-dimensional electrophoresis profiles of roots proteins from 6AL/6VS, recurrent parent

type Jing 411 and NIL in 7. aestivum
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&8 %, NIL{W6AL/6VS; Bf 56, 7. 10, 11, 164w
6AL/6VS, D 115w 51411(&12).
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ATLFINILH 47 AR, NILfW 324115 BERi2, 3. 4. 9.
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Table 1 Expression characterization of special protein spots in 6AL/6VS, Jing 411 and NIL

414 B e HE BB i R R it 41
Tissue Spot No. Expression characterization of special protein spots Tendency
6AL/6VS Jing 411 NIL 6AL/6VS  Jing 411
Leaves 1. 2. 3.9 much little little N
4, 8, 13, 14 little much much N
5. 12 little much little N
6. 7. 10, 11. 16 much little much N
15 much little little N
Roots 1 inexistence existence existence N
2.9 little much little N
3. 11 much little much N
5. 6. 7. 8 little much much N
10, 12 much little little N

23 HEMARIEEE
TEPE T NILFH F R AR Fp 284N 7 2 (A BT A,
HEAT T R AR A AL IIMALDI-TOF MS/3#fr, Hrh

R H R BE A7 SRR 2, 4. 8= ANBE s A
RS 23N ER (A RBE S I T 75 2 % 0. 4
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Fig.4 Identification of spot 1 of NIL leaves
2 BEARMABIRIGER
Table 2 Identification of protein spots by MS/MS
4 EH FAE TR SEHLA HA AR HAR PRI s
S 5 HE%)
Tissue  Spot Accession Molecular  Isoelectric ~ Protein name Protein  Sequence Taxonomy
No. weight point score  coverage(%)
Leaves 1 2i|2792202 55192 7.7 NBS-LRR resistance protein 52 33 H. vulgare
2 2i|3327870 26388 5.29 COPI-interacting protein 7 27 28 A. thaliana
3 2i[77963974 78444 5.35 Cryptochrome la 50 24 H. vulgare
4 2i[289599801 6456 11.93 Ribosomal protein L16 34 57 H. dentata
5 gi|255583916 23105 5.03 Transcription initiation factor TFIID subunit 31 27 R. communis
6 2i[168034819 24155 5.21 Rab7/RabG-family small GTPase 42 33 P. patens subsp
9 gi|25555104 68497 8.51 Transcription factor 43 13 R. communis
10 2i|226503992 67226 5.90 Serine/threonine-protein kinase Haspin 40 8 Z. mays
11 2i|195628050 27782 4.83 F-actin capping protein beta subunit 50 18 Z. mays
12 gi|255073599 14238 8.26 Mitochondrial protein translocase family 41 29 M. sp. RCC299
13 2i[71891344 31506 9.36 Maturase K 48 17 H. barbata
14 2i[45594108 41029 8.71 NADH dehydrogenase subunit F 45 10 Q. indica
15 gi[116000410 13483 11.74 Chloroplast Tha 4-2 46 72 O. tauri
16 2i|223527418 110058 6.86 Mitochondrial translational initiation factor 64 13 R. communis
Roots 1 2i|147225062 23557 4.89 23.5 kDa heat-shock protein 44 56 T. monococcum
3 2i/10720233 43623 9.2 POR 50 60 D. carota
5 gi|226461913 33453 9.46 Glycosyltransferase family 2 protein 52 51 M. pusilla
6 2i[30685713 24182 9.89 RIC1 45 65 A. thaliana
7 2i[255582911 60003 6.01 ATP synthase beta subunit 42 54 R. communis
9 2i[223539111 20984 8.63 ATP binding protein 40 19 R. communis
10 £i[25990319 2900 9.69 SNF-1 related kinase 43 100 H. vulgare
11 gil163311872 7399 4.96 Heat shock protein 70 36 82 C. annuum
12 gi|77548668 43111 6.99 Lipase family protein 46 24 O. sativa
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Table 3 The partial amino acid sequence of protein spots which were identified by MS/MS

H 5]l
Tissue Sequence
M- Leaf

Spot 1: NBS-LRR resistance protein
1
101
201
301
401 HLNLSHTHIM R
Spot 2: COP1-interacting protein 7
1 DPRTR
101
201
Spot 3: Cryptochrome 1a
1 TVV WFRR
101
201
301
401
501
601 EQVASDGTA AR
Spot 4: Ribosomal protein L16
1 ICFGRYA LQALEPAWIT SRQIEAGRRA
Spot 5: Transcription initiation factor TFIID subunit
1 MTVFIKSRAM K
101
201 PR
Spot 6: Rab7/RabG-family small GTPase
1 MSARK
101
Spot 9: Transcription factor
1 AS VNVALSEHSS R
101
201
301
401
501 DFLN RLITCGSIK
601 ALLPIGN GEVNPENK
Spot 10: Serine/threonine-protein kinase Haspin
1
101
201
301
Spot 11: F-actin capping protein beta subunit
1 ESLKEYIL
101
201 MIEEME GKLRNSLDQV YFGK
Spot 12: Mitochondrial protein translocase family
1 EQTVFNRAL
Spot 13: Maturase K
1
101 RIYFYGK
Spot 14: NADH dehydrogenase subunit F
1 SQNM' VLMGGLKK
101

SRSKLILTSR YQEVCFQMNA QRSLIKMQIL GNDASWELFL SK

L PRISIMSNNI TELSFSPKCK
HLDLSVT VALEDTLNNC SKLHK

SVS
STALSKTKG ETDGDTVEEN
MWVDQITAMQ AFPRP

LREYSR TGYPLVD

ELDR IDNPQFEGYK FDPYGEYVRR

YESFRR SALQKANMRR LLVSITGSQK

KFSNQYKAT IGADFLTKEV

VDVDGG NSRVVSEK

YCECFQ

MDMQPGGD DNR

GMGQNLIIHD

YQGKF ILSSK

LE DVGIPTSDTN
S CGGLPLALNV IGTAVAGLEE SEWK

TMSSLKVL DLSYTAITSL PECDTLVALE

DQISK

SK VLE NRKAALCKEQ AMAYAR

WWLSQ SLK RLGASR
CLCMVDPPAP MLPPKRINSG DLTR
KVF HQVRMKQLTW SNESNR
AGMRELWATG WLHDR VVV SSFFVKVLQL PWR

SIG

RADQMVPST TSSLVR
LMNWNQL SQSS

MTRN

FPS TADPDK

IVMTE R RSV

QVEDR
GGI PYFETSAKED FNVDAAFQVI AKNALK

ANILCSENCK
S PLAGILQPQD VKK

LPAILER
KL GEGTYGEAYR
VCQGPY DPFLISAWED YDAKR

CEYNR
QSGTFNL SGSIRR

DK VT VRVGTPMTGY GR QHVPHVVHVD GAGR

KSIYIFSQS NPR VFLE

HSLDFLGY LSSVR

NM IRPFITIPRF GPQK




586 WL
B3
ML il
Tissue Sequence
201 HWNLLNLEV
301 KR
Spot 15: Chloroplast Tha 4-2
1 ATATSTPA SLRSTTRRTH RERTVRPSRT SAPRAVAHK DRVVVRGLFG LGLPEIVVIG GVAAVLFGPQ K
101 MGWGETDASR SVSCGGDIAR ER
Spot 16: Mitochondrial translational initiation factor
1
101
201 LESQSSFPLR PVQPPLRPQP K
301 QPILVDKF ARK
401 MICK EHDVEVIDVA PVRFEEMAR
501 VLT PVDGKMQPCV FLDTPGHEAF GAMRARGAR
601
701 AEARAELL RNERITAKAG DGK
801
901 AV FSSGSGRVAG CMVTDGKVVK TIHVGVLDS LR
JRAR Root
Spot 1: 23.5kDa heat-shock protein
1 MASAVDCKGE DSAPASLLK EVSR YDDDDDYSAR
101 WVAKEDDD AVYLKVPMPG LTKEHVEVRA DKNILVIKGE GEKQPWDGDD DDSKVPRYNR RIEVPAADAY KMDKIKAEMK NGVLWVTLLK
Spot 3: POR
1 MALQAASFLP SSFSINKEGK TDFSSLRTRR GCRQISQTGA IRSQAVATTP SVNRATGEGK K GSVIT TGASSGLGLA
101 TAKALAETGK WHVIMACRDF LK SA GMPKENYTIM HLDLASLDSV R
201 LLLDDL NKSDYPSKR GLA GGLNGMNSSA MIDGAEFDGA KAYKDSKVCN MLTMQEFHR
301 EHIPLF RTLFPPFQKY ITKGYVSEAE SGKRLAQVVS EPSLTKSGVY WSWNK KVWEV SEKLVGLA
Spot 5: Glycosyltransferase family 2 protein
1 MSSTRRSPRV GDAAAAR RLDVDA FVAFARASTR EIRDRAPA GAVEILADRA
101 NVGKAEAVRR GLR L FRDVFETRPE IDIVFGARVG LLGRDISRSM TRHYMGR M
201 FK TRWVFDVEML ARFHALAVAD GSAPVRERVY EFPLLRWK ASDV VK DDDS
301 S
Spot 6: RIC1
1 ATTMKGLLK EQEMQIG FPTDVK GQVVSR GNSNKYNPQG TNQRGAGLK
101 QKTRRKPGG AASPNHNGSP PRKSSGNAAS SDEPSKHSRH NRSAHGSTDS SNDQEPSVR GGIPAPDT EVPNQIPDGS APPR
201 KSSKG KPENSVDTTC NDIT
Spot 7: ATP synthase beta subunit
1 MASRRLLSSL LRSSTRRSVS K LSTPSPISTR TSEYATSAA AAAAPPSTSE GVKGSGGGK GAI GQVCQVIGAV
101 VDVRFDEGLP PILTALEVLD HSIR T TAMDGTEGLV R AT LGRIINVIGE PIDEKGDLKT DHFLPIHREA
201 PSFVDQATEQ QILVTGIKVV DMLAPYQRGG K TVLIMELT NNVAKAHGGF SVFAGVGER ~ EGNDLYREM TESGVIKLGD KQAESKCALV
301 YGQMNEPPGA R IPSA VGYQPTLATD LGGLQERITT TK
401 KIQK
501 ESV ASFQGVLDGK YDDLPEQSFY MVGGIEEVIA KADK
Spot 9: ATP binding protein
1 MAAPGKCLLV SGPPGVGKTT LIMR
101 EDTDLF IIDEVGK
Spot 10: SNF-1 related kinase
1 MDRNNRGGGH SEVLKNYNLG KTLGLGT
Spot 11: Heat shock protein 70
1 QTTIEIDSLY EGIDFYSTIT RAR CMEPVE KCLRDAKMDK STVHDVVLVG GSTR
Spot 12: Lipase family protein
1 T CYPSAAVARR GGGGGRCCSV VRSSLATSSP ATCKPSGMMR AAY ASFDFDGGAP
101 SSYGSCR VTGIL HAASTSAPGW LSCR DVVI AFRGTATCGE WVDNFK
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FE2R 357 ) FENILI 5 IR AR w25 500 1) 2
F SO 2R RS Sy 2 LR 3 51 o i %60 1 2 1 ey,
A HRe B 651, NBS-LRR resistance protein; B &2,
COP1-interacting protein 7; B fi3, cryptochrome la;
P 54, ribosomal protein L16; B y55, transcription ini-
tiation factor TFIID subunit; BF /&6, Rab7/RabG-fam-
ily small GTPase; Hf 1519, transcription factor; B 2110,
serine/threonine-protein kinase haspin; ¥ /11, F-actin
capping protein beta subunit; HF #7112, mitochondrial pro-
tein translocase family; B f513, maturase K; B 14,
NADH dehydrogenase subunit F; 515, chloroplast
Tha 4-2; B 116, mitochondrial translational initiation
factor. FRARH: BT 51, 23.5 kDa heat-shock protein;
B #.3, POR; B 155, glycosyltransferase family 2 protein;
B 556, RIC1; B 117, ATP synthase beta subunit; B 1
9, ATP binding protein; B 510, SNF-1 related kinase;
BT 511, heat shock protein 70; B £512, lipase family
protein,
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Cultured and Proteomic Evaluation of Resistance Powdery Mildew

Near-isogenic Line Contained the H. villosum 6VS

Duan Shuang, Wang Lian, Gan Fu, Liu Xiaoying, Wang Zhenying, Peng Yongkang*
(College of Life Science, Tianjin Normal University, Tianjin 300387, China)

Abstract In this study, we cultured a near-isogenic line (NIL) of Jing 411 and we are also evaluation the
selection effects of near-isogenic line by proteomic techniques. Jing 411, which is a fine wheat variety but suscep-
tible to powdery mildew pathogen, was crossed with wheat (H. villosum) chromosome translocation line 6AL/6VS.
The donor of the resistance gene, F, individuals then were back-crossed with Jing 411 seven times and selfed to
produce progenice (NIL). The proteome of leaves and roots were investigated and the results indicated that 43.8%
protein spots changed had a tendency to 6AL/6VS and 56.2% had a tendency to recurrent parent Jing 411 in leaves
of NILS. In roots, 41.7% protein spots changed had a tendency to 6AL/6VS and 58.3% protein spots changed tend-
ed to recurrent parent Jing 411. 23 protein spots were identified by MS/MS. They were ATP synthase beta subunit,
glycosyltransferase family 2 protein, Rab7/RabG-family small GTPase, COP1-Interacting protein 7, cryptochrome
la, ribosomal protein L16, transcription initiation factor TFIID subunit, 23.5 kDa heat-shock protein, POR, RIC1,
NBS-LRR resistance protein, transcription factor, serine/threonine-protein kinase haspin, F-actin capping protein
beta subunit, mitochondrial protein translocase family, maturase K, NADH dehydrogenase subunit F, chloroplast
Tha 4-2, mitochondrial translational initiation factor, ATP binding protein, SNF-1 related kinase, heat shock pro-
tein 70 and lipase family protein. The identified proteins were found to de involved in diverse biological processes,
covering energy pathway, glucose-metabolism, signal transduction, photoreaction, DNA and RNA synthesis and
defense response. Proteome technique can be used to evaluation the selection effect of NIL.

Key words near-isogenic; 6AL/6VS; proteome; MALDI-TOF-MS; powdery mildew
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