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Abstract. The protein was extracted from Physalis alkekengi L. var. franchetii ( Mast.) Makino fruit by

using water extraction and acid precipitation methods and it consisted of 188 mg/g of protein on dry ba—
sis of the extract. Among 18 amino acids eight essential amino acids for human account for 31% were
found in this extract. Based on shotgun proteomics method the protein extracted from Physalis fruit was
analysed by nanoflow reversed-phase liquid chromatography-tandem mass spectrometry ( nano-RPLC-MS/
MS) system. Combined with database searches and bioinformatics analysis the protein species and six
molecular functions were identified including with catalytic activity antioxidant activity enzyme regular
activity nutrient reservoir activity transporter activity and binding activity. And three antioxidant activi—
ty—related proteins were identified. These results may lay the foundation for further study of the functional
properties of the proteins in Physalis fruit.

Key words: nanoflow reversed-phase liquid chromatography-tandem mass spectrometry ( nano-RPLC-
MS/MS) ; protein; Physalis alkekengi L. var. franchetii ( Mast.) Makino

( Physalis alkekengi L. var. franchetii N N N o
( Mast.) Makino) . . N ¢ » e
12 3-s 6 7 8
9
10-13

* . Tel: (0411) 84379576 E-mail: yanjin@ dicp. ac. cn.
: ( XBXJ2011-034) .
120124128

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



4 - * 363
o N 20 h 10% TFA o
( SPE) o
- ( nano-RPLC-MS/MS) 1.5 RPLC-MS/MS
5 pm
CI8AQ 12 em
A 0.1% B ( 0.1%
1 ) 200 nL/min, 10 ~2 min
1.1 98%A; 2 ~92 min 98% A ~65% A; 92 ~95 min
65% A ~20% A; 95 ~105 min 20% A; 105 ~107 min
-80 C o 20% A ~100% A; 107 ~120 min 100% A. 1.4
( trypsin) . ( TFA) . 0.1% 0.1¢g/L
(ACN) . ( BSA) Sigma o 10 pL o
( dithiothreitol DTT) | ( iodoac— 200 C
etamide TAA) BioRad o 1.8 kV 35. 0%-
o ( data-dependent mode) ~ MS ~ MS/
Milli-Q ( Millipore ) . MS ( m/z 450. 00
( IKA RW20) ( ~1800. 00) 6
) UV/vis— (V550 JAS- MS/MS ( dynamic ex—
CcO ) nano-RPLC-MS/MS Finnigan Sur— clusion) ( repeat count) 2
veyor LTQ ( Thermo— ( repeat duration) 30 s
electron Finnigan ) Magic C18AQ ( exclusion duration) 90 s. Xcalibur
(5 wm 10 nm) Michrom BioResources ( Version 1. 4) ( Thermo )
(120 mm x75 pm) Polymicro o
Technologies o ( Solanace—
1.2 ae) ( Solanaceae. fasta)
http: //www. ncbi. nlm. nih. gov/pro-
m( Y:m( ) =1:20 tein/? term = solanaceae SE-
2 mol/L NaOH pH 7.0 30 QUEST.
5 h. 1 mol/L HCI pH ; Cys( C)
4.0 4°C 9500 r/min 20 min. ( +57 Da) . Met( M)
. +15.9949 Da.
1.3 2 Da 1 Da.
14
GB/T 5009. 124-2003.GB/ ° ( FDR) .
T 5009. 52003 FDR = 2n(rev) / n(rev) +
. n( forw)  n(forw)  n(rev)
1.4 1%
1.2 1 0
mL 100 mmol /L. NH,HCO, (pH 8.2 8 2
mol /L, ) 1 mol/L.  DTT
20 mmol /L 60 °C 1h 2.1
TAA TAA 40 mmol /L
40 min. 100 mmol /L. NH,HCO, m( Yim( )
1 mol/L, m( ): =1:20 pH=7.0 30 C 5 ho
m( ) =1:25 37 C pH 4.0



e 364 » 31

° A 100
0.187 g/g.
( ) < 80 B
L L
188 mg/g 1 . g oo
g i
N ° = 40
e
1 g L
Table 1 Amino acid composition of the extract from & 0r
Physalis  alkekengi L. var. franchetii ol
(Mast.) Makino T
X - " 0 20 40 60 80 100 120
Amino acid Content” /( mg/g) 4/ min
Asp 7.74
Thr 353 1 MSIMS) - ( nano-RPLC-
Ser 4.08
Glu 12.49 Fig. 1 Base peak chromatogram of protein trypsin
Gly 4.78 degradation from Physalis alkekengi L.
Ala 3.76 var. franchetii ( Mast.) Makino by nano-
Cys 2.80 flow reversed-phase liquid chromatography—
Val 3.82 tandem mass spectrometry ( nano-RPLC-
Met 1.09 MS/MS)
Ile 2.95 - ) o
Leu 4.09 ® Catalytic activity
Tyr 3.03 ® Antioxidant activity
Phe 3.35 ® Enzyme regular activity
Lys 2.98 ™ Nutrient reservoir activity
His 1.72 4 Transporter activity
Arg 8.14 m Binding activity
Pro 6.91
Trp 2.93 2

Fig. 2 Distribution of the protein in Physalis alkekengi

L. var. franchetii ( Mast.) Makino fruit ac—
2.2 cording to the classification of the function in
Universal Protein database

Contents were based on dry extract.
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Table 2 Distribution of the proteins with catalytic activity in the extract from Physalis alkekengi
L. var. franchetii ( Mast.) Makino
Protein function Protein name
Oxidoreductase activity NCED Lox malic enzyme LeSSADH TAP2 anionic peroxidase MDH grase suberization-associated an—

Hydrolase activity

ionic peroxidase 1 GR
pme CHTB2 endochitinase chitinase CHN-B CHTB4 CHN-A CHI9 alpha-mannosidase aspartic pro—
tease betad 3-glucanase stsl5 PR4b-Cc  Wound-induced protein tomQ-a alpha-galactosidase A43

TBGS GNI
Transferase activity UPTG2 UDP-glucose: protein transglucosylase-ike
Lyase activity THDI_NICAT
( 3) . Mitsutomi '
10 (ion binding) chitinase N-
N N : 8 chitinase chitinase
DNA( DNA binding) ;
( lipid binding) . ( carbohydrate bind-

ing) ( organic cyclic compound ? chitinase
binding) ( cofactor binding) o
chitinase o

3
Table 3 Distribution of the proteins with binding activity in the extract from Physalis alkekengi
L. var. franchetii ( Mast.) Makino

Protein function

Protein name

Ton binding

Lipid binding

DNA binding

Carbohydrate  bind—
ing
Organic cyclic com—

pound binding

Cofactor binding

Lox malic enzyme TBGS betaglucanase GNI tomQ-a CT148 BACI9.3 TF betad 3-glucanase putative
uncharacterized protein integrase core domain containing protein PGPS/NH21 alpha-mannosidase anionic peroxi—

dase TAP2 glp suberization-associated anionic peroxidase 1 CT148
ATP9 non-specific lipid-transfer protein
EEF38 squamosa promoter binding proteindike protein histone H3 B34 H3 MPF2-ike integrase core domain

containing protein TF
TBG5 wound-induced protein PR4b-Ce alpha-mannosidase CHI9 CHN-A endochitinase 4 CHN-B chitinase

mMDH GR grase ATP9 malic enzyme actin42 disease resistance protein RX4 SH-RGH7 disease resistance
protein RGH4 Rx2. acl5 disease resistance protein RGH9 resistance protein PSH-RGH7 RGCI disease resist—

ance protein RGH3  Disease resistance protein RX3 Disease resistance protein RXS disease resistance protein RX6

malic enzyme grase GR THDI1_NICAT

Pestl .CDM1.STC. Sts15.SPIla

- putative vici—

lin. putative uncharacterized protein. BAC19. 13.¢glp 4

o ATP9.TIL 3
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