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1.2.2 Se-GL-P %5 HL fidll 2. KN BAIE 5 HIZR Ml
VKVE(CIEF) I 32 Se-GL-P 145 H g1, 45 gk #E
BN PRI A(ribonuclease A), pl = 9.45;
B PR I i (carbonic anhydrase), pl=5.89; i
JK(CCK peptide), pl=2.75.

1.2.3 Se-GL-P 2 AE R 41 Bl 5 . R H 55 [ Waters
ON ) BAT DRI #% 1) HPLC K % F 5 vk 470
SEM, LR 28 ik ali A i Al 2 1A R o) R R i A B
KATAETTI 9 Waters 28] BRI .

1.2.4 Se-GL-P f#] N din 2 JE R A HE P 2 E . S H
RN i [ 28 35 2 5% 3 7 41 38 3 Edman 5 1) 5
150, AE & [ WUT 51X (Protein Sequencer - 491,
Applied Biosystems 2w, & [H) EREATIE.

1.2.5 Se-GL-P IkJFt 45 SU &SN 2 . RHAIHE 5l Bl
WO AR BT L 25 AT IS 1R] 5T 1% (MALDI-TOF-MS) X
Se-GL-P [ Jik Jit 12 4% £ & i (PMF) 2 47 %5 & 70 47 »
Wk vk I N BRI A4 i 3 A A0 R,
TR T 25 5L H Mascot 870 AH N (1) £ 28 gk
AT IKFR S i R R 11,

1.2.6 Ziil oy M. KRB AF SAS 9.0 (SAS Institute
Inc, USA)EAT HLIKIZ= 7 224341, Microcal Origin 7.5
(Microcal Software, Inc., USAVE K, 2 &K 1-H
0.05. Ay HSEEAE 3 AN A 3 AN 14T

P
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Fig. 1 SDS-PAGE analysis of Se-GL-P

M: Protein molecular mass marker; /: Se-GL-P.
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Fig. 2 Overlay of a size exclusion chromatogram of
Se-GL-P and size exclusion standards

— : Size exclusion standards; /: B-Amylase (200 000); 2: Yeast

alcohol dehydrogenase (150 000); 3: Bovine serum albumin (66 000); 4:

Carbonic anhydrase (29 000); 5: Horse heart cytochrome C (12 400).

————: Se-GL-P.
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Fig. 3 Chart of CIEF of Se-GL-P
(a)Se-GL-P. (b) Mixture of Se-GL-P and standards. /: Ribonuclease A,
2: Carbonic anhydrase; 3: CCK peptide.

Table 1 Result of determination of pI of Se-GL-P by CIEF

Number Sample Retain time p!/
1 Ribonuclease A 8.90 9.45
2 Carbonic anhydrase 14.32 5.90
3 CCK peptide 20.81 2.75
4 Se-GL-P 18.26 4.01
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K 3a j& Se-GL-P ] CIEF &, Ml LA H
HE R0, R0 UH T Se-GL-P [W4lifE; K
3b AL S SRR AE SR AN S I CIEF K, B F N AE
A i O I TR 56 S5 HE 81 R 4K Kl Ribonuclease
A, Carbonic anhydrase, Se-GL-P Fll CCK Peptide.
Kl 3a, b WIEEKE T Se-GL-P KL # KB H fr =
S, X R Gk 22 . AR s B 3a S HY
Se-GL-P 21 J& DA ¢ &l 3b 1 JUAT 4 AN QU 1) 45 SR ]
B, 3K S R FEAN R N 1 R AR R
R PE1F 21 (1) 55 i sbR e th 26 T U5 Se-GL-P 1) 5%
MOl 4.01, & —MitEa .

Se-GL-P il & & (il 4 R 2o, BB
HOREEE A R S N 19.8%.

23 Se-GL-P BIREERLARK

Se-GL-P [ % JE R 41 sl e 45 R <& 2 P,

[FJ 4 T A % LZ-8 12 LR 21 R ) £ s,

M 2 i LLFE H, Se-GL-P 1 [ K & & R
(Asp). HZIR& (Gly). %% (Glu). WZIR (Ala).
22 5 18 (Ser) ) & &= W W by, I Asp
(13.5%) & w e m . 9F H, B2 IE R (Asp,
Glu) & & ) W LU v, it E 20 R I 2 S A L
BAK, K2 R AU R 1) BE 2R A 3 3 & i A
2.69% Al 3.29% . A t, M & IR 4l ok F
Se-GL-P s — MR 1 L.

i A% A% 2 R (Se-Met) I a2 &5 FL 4N 2 3 iR,
Se-GL-P JIRFE M 11, Se-Met FIH 4 12.47 mg/L,
T e 6 R S 1.501 /L, JiT LA Se-GL-P
i Se-Met [1) 75 & 4y 8.308 mg/g. i #M M i Se-Met
15> 1 B (196.1), W LAFG H Se-Met H (1) Se
Se-GL-P & fifi & & (4.87 mg/g ) [ 11 4> K N
68.725%, FITLLILANIR 31.275% 42 LAARAR 2 e 2 12
(Se-Cys)JEAAFAEM.

Table 2 Amino acid composition of Se-GL-P

Amino Se-GL-P LZ-8™) Amino Se-GL-P LZ-8™ Amino Se-GL-P LZ-8™
acid (Mol %) (Mol %) acid (Mol %) (Mol %) acid (Mol %) (Mol %)
Asp 13.52 18.37 Ala 10.86 6.77 Ile 331 5.31
Glu 10.85 5.43 Arg 2.69 3.40 Leu 4.42 5.56
Ser 8.37 5.78 Tyr 5.17 5.23 Lys 3.29 5.24
His 1.25 0.00 Val 6.03 9.79 Pro 4.59 4.58
Gly 11.56 7.61 Met 2.80 0.00 Trp . 2.64
Thr 7.86 8.24 Phe 3.39 5.98 Cys 0.27 0.00

YNot detectable.

Table 3 Results and related information of determination of Se-Met

Number Item Value
1 Content of Se-Met in solution detected 12.47 mg/L
2 Total amino acids amount detected 1.501 g/L
3 Content of Se-Met in protein 8.308 mg/g
4 Mr of Se-Met 196.1
5 Selenium content of Se-GL-P 4.87 mg/g
6 Percentage of Se (Se-Met) in total Se 68.725%
7 Computing percentage of Se (Se-Cys) in total Se 31.275%

2.4 Se-GL-P I N i S BB 75

I 22 Ik 28 5L 1 > 91l 5 AX 24T Se-GL-P 1] N
St 20 NS IEIRRIE AL, FLHEBURE . Asp
(D). lle(I)» Asn(N). Gly(G). Gly(G). Gly(G).
Ala(A). Thr(T). Leu(L). Pro(P). GIn(Q). Lys
(K)- Leu(L). Tyr(Y). Leu(L). Thr(T). Pro(P).
Asp(D). Val(V). Leu(L).

2.5 Se-GL-P RIBKIELWEIE (PMF)
MALDI-TOF-MS #ll 5& Se-GL-P [¥] PMF &5 {1
Kl 4 Pr7x. Se-GL-P £ Ji i i i b1 U) L4521 22
KB OB, HARK 2> 7 U S B 4 k.
MALDI-TOF-MSid ‘Bl 5 A1 X} 431 B & AE 500
PAE2r7, 2L T LA BT e AER LR v, TR I A
X i KT 5000 MR B R R A IR KT
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Fig. 4 Peptide mapping of Se-GL-P degestion by trypsin

Table 4 Molecular information of peptide fractions of Se-GL-P hydrolyzed by trypsin

Number Mr (peptide) Number Mr (peptide) Number Mr (peptide) Number Mr (peptide)
1 1005.75 7 1320.73 13 1968.09 19 2759.28
2 1100.63 8 1367.78 14 1994.06 20 2872.28
3 1115.69 9 1698.10 15 2039.05 21 2922.25
4 1143.68 10 1774.90 16 2044.06 22 3516.38
5 1219.80 11 1786.97 17 2163.10
6 1314.94 12 1826.28 18 2188.09
(a)
" (c) i ULl asET L MU KITIE N
E 10 ° pemman 22 ] o oo o moe
‘-05 AN 14 2 @ @ 3 3 3
5 R T uel B o
'g 5 ® poLsm O+ i e -
= ¢ pammns 29229 =)
Z H H LTI i) .9 & <4 &
0 Hallam s I > R of fo St
48 52 56 60 64 68 SRRl oplo b0 oloolol | lof b
Probability based mouse score : :t::: alalola o HA - ool | lale gy
. . . El ETRAETIR €141 2399 =] > @ 9
(b) Accession Mass Score Description 5 e o
. RNA-dependent RNA polymerase =8 et r RS -t
1 gi73919906 40111 67 [Crimean-Congo hemorrhagic fever virus] = :::E" R I
. RNA-dependent RNA polymerase L “lols g
2 gi73919908 40217 67 [Crimean-Congo hemorrhagic fever virus] et -
. RNA-dependent RNA polymerase i =2
3 gi73919910 40211 67 [Crimean-Congo hemorrhagic fever virus] * amamas o B Bl 8 8
. RNA-dependent RNA polymerase ° maaman 2 ol
4 gi73919901 40453 64 [Crimean-Congo hemorrhagic fever virus] ° mmamos 27 s x -+
5 gi34482395 81153 GUANOSINE-PYROPHOSPHOHYDROLASE - M::: = -

[Wolinella succinogenes]

Fig. 5 The Mascot search result of Se-GL-P
(a) Score distribution; (b) Description of five kinds of protein with higher score; (¢) Overview of matching with peptides (1st~20th).
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2.6 Se-GL-P B N ui & EEL 75 Blast 12 R 45 R
F4 Se-GL-P 1) N iy J¥* 51 7 NCBI ¥ 7 v A
Blast % 1F 17 17 41 bb Xk 6 & oL 7 i) 4 1
Protein-protein Blast; N Jij; JFik J5URA: 20 M2
BRI RAAF MR RGEEIEITRAR, Malifh
KIS SRR RS T AT (RIS R &, K&

TR BEE WA R, B BUEAR PR R A
I EE T+ BB BUAAL I + EC A BT P+ AR
Fl+EL B

TR 2R 45 T AT oy B I AT 3 A (130 AR 1
AF B 1T ] SR BN 5 TR,

Table 5 Results of Blast Research in NCBI

Different limit Sequences producing significant alignments: Score (Bits) E Value
[Segment 3 of 5] Synovial stimulatory p 45.6 2x10™
Sequence in organism Phosphate ABC transporter, perip... 45.6 2x10*
COG0226: ABC-type phosphate tr... 45.6 2x107
Hypothetical protein [Neurospora.. 26.9 70
Sequence in fungi Acetyl-CoA carboxylase [Aspergillu.. 26.5 94
Conserved hypothetical protein [Gi... 26.1 127
Thioredoxin reductase 1 [Rattus nor 15.1 1.5
Sequence in antioxidant + )
) Selenoprotein W, muscle 1 [Rattus n 10.4 38
selenoprotein
Selenoprotein P precursor (SeP) 9.5 68
Selenoprotein W, putative [Cryptoc... 10.0 28
Sequence in selenoprorein + fungi Hypothetical protein CNBB0320 [Cry... 10.0 28
Hypothetical protein FG07234.1 [Gi... 9.5 38
Sequence in antioxidant + fungi Thiol peroxidase that functions a... 15.0 7.9

Sequence in antioxidant+

selenoprotein + fungi

No sequences corresponding to the entrez query antioxidant

selenoprotein fungi were found in the nr database

The Expect value (E) is a parameter that describes the number of hits one can  “expect” to see just by chance when searching a database

of a particular size. It decreases exponentially with the Score (S) that is assigned to a match between two sequences. Essentially, the £

value describes the random background noise that exists for matches between sequences.

39 #
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WX PR R EE IR R PR 22 e b ng DL
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far, AHACLRE A My, R R A5 B AR vy TR
Se-GL-P [ PMF fa &4 b, 90 mm I HA 67
g FTLA, 48 Mascot Fr R 45 WK, Se-GL-P 4&—
FB A T, SRR AR O E B TR



. 304 - L R

Prog. Biochem. Biophys.

2007; 34 (3)

AR JPYIME BT AR WARIE.
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Primary Analysis of Biochemical Characters of a Selenium-containing
Protein From Se-enriched Ganoderma lucidum (Se-GL-P) *

DU Ming"?, HU Xiao-Song"”, WANG Cong®, ZHAO Guang-Hua"™
("College of Food Science & Nutritional Engineering, China Agricultural University, Beijing 100083, China;
?College of Food Science & Engineering, Harbin Institute of Technology, Harbin 150001, China;
YFood College, Northeast Agriculture University, Harbin 150030, China)

Abstract As a basic work of illustrating the relationship between the structure and function of a kind of protein
purified from Se-enriched Ganoderma lucidum (Se-GL-P), the primary biochemical characters of Se-GL-P were
characterized. Molecular mass was determined by two methods of sodium dodecyl sulfate polyacrylamide gel
electrophoresis and size exclusion chromatogram. Amino acids composition, isoelectric point, peptide mass
fingerprint, and the sequence of N terminal amino acids were determined by high performance liquid
chromatography, capillary isoelectric focusing method, in-gel digestion, and Edman digestion method respectively.
Results showed that, the Mr of Se-GL-P was 36 600, p/ = 4.01, and the sequence of N-terminal amino acids was
DINGGGATLPQKLYLTPDVL. A conclusion was drawn that Se-GL-P was a kind of new selenium-containing
protein, and it was one member of DING protein family.

Keywords Se-enriched Ganoderma lucidum, selenium-containing protein, Se-GL-P, character, analysis
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