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Abstract: Objective In order to carry out the study on proteins from Poria cocos fermentation broth, the proteins in the fermentation
broth were separated and identified. Methods Proteins were obtained by organic acid precipitation from the fermentation broth and
the protein concentration was determined by Bradford method. The obtained P. cocos secreted proteins were separated on SDS-PAGE
electrophoresis, subjected to in-gel digestion, then identified by mass spectrometric analysis followed by database searching. Results
The protein concentration in the fermentation broth was around 74.01 pg/mL, with the apparent molecular weight ranged from 2.8 x
10* to 1.3 x 10°. A total of 52 P. cocos secreted proteins were identified, including catalase, protein kinase, alkaline protease,
glucoamylase, lysozyme, and so on. Conclusion P. cocos fermentation broth has abundant proteins, which could be a good material
for the study of P. cocos protein and also a potential healthy food and beverage.
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Fig.1 SDS-PAGE of proteins in P. cocos fermentation broth

1 mmol/L I EhI& T, Lk &N 1 ug/ul, —20 C
A7 WA HIHT, F 25 mmol/L NHHCO; ¥ H0EF
R £ I 1) 2% o B VR PE LI 0.02 pg/pLo [l REA
R NIIANZT 8 uL B IR AE L 78 K, AR5 ki %2
AHIEER, NN 50 pl 25 mmol/L NHHCO; ¥ 7
o 37 CIKBEEFLA (16 h). BEMEIE IIIK A B
WK 50 pL 75 0.1% TFA (1) 30%ZJEE B 50%
LITEFT 90% LG H BB LRI, SR RHOGR, T
Ja'E-20 CIRAF, #H.

1 P TR i (FORE i FH 10wl A IR (5% 2
i (KD TR AR J5 e NEREf, #E£ nano
LC-MS/MS 74T JBti % 4 4 [ Bruker 23 w] (1) FELIGE
S5 - VU AR AT~ R AT I ) B R % Mlicro TOFQ-II, Fic %
#2728 7) [ Ultimate3000 640 &5 A (414X (Nano
LC) FighJt (Nano) MiZgyi. KH IEE 7T,
H Glu-fib [ FR R JEATRC I, iRz £0.1.
SRR, WA, B U
150 °C, HEFLHLE R 1200 V. 121 MS F1 MS/MS
Ml i micro TOF control 3.0 355544 H 3h17)
e, BRAIZAT A MS 15 5K T 1000, HBhHEFE



* 2272

¢ % Chinese Traditional and Herbal Drugs 3f 47 % 28 138 201647 B

RYGER 1A Cig TilAE (5 mmX320 pm) F1 1 4
Cig BANEHE (15 emX 75 pm)o FF5H 28 TI0H: 560
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Table 1 MS identification of proteins from P. cocos fermentation broth
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1 4 EFTU PSEFS 109 43878 16 8 9 4 FEAHPR Y Tu
2 OPRI_PSEAE 91 8887 1 1 1 1 FEAMEREA
3 SUCC_PSE14 62 41494 2 2 2 2 BEHIME-CoA JEHENG [ADP B K] p WA
4 GLYA2 AGRFC 65 44919 2 1 1 1 22 5 i TP R FE G 2
5 CH60_PSEFS 49 56988 4 1 4 1 6X 10* R
6 ATPA_PSEFS 46 55416 4 1 4 1 ATP & 1 o M
7 DPO3A CHLPN 32 141354 1 1 1 1 DNA R4 11 o .5
8 HYAS3 XENLA 26 22879 1 1 1 1 FEWRRG e 3 (B
9 MFNA_META3 25 44240 1 1 1 1 LB SRR/ L- R A A TR 2
10 5 AMYG SCHCM 685 61189 19 14 8 7 BEILEE ARB_02327-1
11 ALP1 SCHPO 33 127676 3 1 2 1 W B AT B AR T D
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12 TFC5_SCHPO 30 59104 1 1 1 1 R F TFIID 405 B”
13 6 PSCR_SCHPO 42 30254 2 2 1 1 ML bR -5 - 1R R AL it 16
14 YDYB_SCHPO 35 106186 1 1 1 1 pH {E I SECT ZikgisiE 5 C11E3.11c¢
15 FCY1 YEAST 31 17838 1 1 1 1 e i 2
16 PEPA_ASPAW 26 41266 1 1 1 1 RAR R A PEPL
17 7 ATG9 CANGA 30 107516 3 2 1 1 B WA R A 9
18 YQ52_SCHPO 23 111089 1 1 1 1 ANEERE E T C162.02¢
19 CISY2 YEAST 23 51381 1 1 1 1 A BT R U
20 8 TOMI ASHGO 38 373992 5 3 2 1 FIRER E3 72 RGN H TOMI
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22 8 DENR DEBHA 22 21976 1 1 1 1 BENLRIACE A 22
23 RECI0O SCHPO 20 90561 1 1 1 1 A TR A recl0
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25 9 TAL1 SCHPO 56 35330 2 1 2 1 TR NN, G
26 CATB EMENI 47 79329 2 1 2 1 AN B
27 G3P1_YEAST 29 35842 1 1 1 1 HhiE-3- IR I A 1
28 CATA_YEAST 14 58804 1 1 1 1 pUKER AR/ I52E SURR NN
29 10 BUBI_SCHPO 40 118564 2 1 1 1 225 B2/ ) 2 IR -7 1R BUBL
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46 14 SPT6 NEUCR 91 163328 5 3 2 1 M SRIEAR KT SPT-6
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49 LYS_ARTBC 34 25319 2 1 1 1 N,0- LRV G
50 OMAIl SCHPO 27 38928 2 1 2 1 SR A4 TS P T OMAL
51 YG41_YEAST 23 45471 2 1 2 1 RFEAE GTP 4548 YGR210C
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saivee Mascot Search Results
User : huzhaotun
Email : huzhaotun@163.com
Search title : fuling 4
MS data file : FL-4.mgf
Database : SwissProt 2016_01 (550299 sequences; 196347838 residues)
Taxonomy  :Fungi(31747 sequences)
Timestamp  :27 Jan 2016 at 02:09:59 GMT
Protein hits : CATB ASPFU Catalase B OS=Neosartorya fumigata (strain ATCC MYA-4600 / Af203 ] CBS 101355 / FGSC A1100) GN=catB PE=1 SVv=1

CAT1 PENJA Catalase OS=Penicillium janthingllum PE=1 8V=1

CATB EMENI Catalase B 0S=Emericella nidulans (strain FGSC A4 fATCC 38163 /CBS 112.46 /NRRL 194 / M139) GN=catB PE=2 3V'=2
CATB AJECA Catalase B OS=Ajellomyces capsulatus GN=CATE PE=2 5V=1
DYHC FUSSO Dynein heavy chain, cytoplasmic OS=Fusarium solani subsp. pisi GN=DHC1 PE=3 SV=1

NAT1 YEAST M-terminal acetyltransferase A complex subunit NAT1 OS=Saccharomyces cerevisiae (strain ATCC 204508 / S288c) GN=NAT1 PE=1 8v=2
CATA PICAN Peroxisomal catalase OS=Pichia angusta GN=PXP2 PE=1 §V=1

CDC3 YEAST Cell division control protein 3 ©S=Saccharomyces cerevisiae (strain ATCC 204508 / S288¢) GN=CDC3 PE=1 8V=3

ALP1 SCHPO Tubulin-folding cofactor D ©S=Schizosaccharomyces pombe (strain 872 / ATCC 2484 3) GN=alp1 PE=1 §Vv=3

BUB1_SCHPO Checkpoint serine/threonine-protein kinase bub1 0S=Schizosaccharomyces pombe (strain 972 / ATCC 24843) GN=bub1 PE=1 8V=1

YD461 YEAST Uncharacterized protein YDR461C-A OS=Saccharomyces cerevisiae (strain ATCC 204508 / $288c) GN=YDR461C-A PE=4 3V=1

C0Q4 ASPFC Ubiguinone biosynthesis protein cog4, mitochondrial ©S=Neosartorya fumigata (strain CEA10/CBS 144.80 / FGSC A1163) GN=cog4 PE=3 V=1
ALG11 YARLI GDP-Man:Man{3)GlcNAc(2}-PP-Dol alpha-1,2-mannosyltransferase OS=Yarrowia lipolytica (strain CLIB 122/ E 150) GN=ALG11 PE=3 SV=1

2

&% 4 Mascot ¥ LR

Fig. 2 Mascot search library results of Strip 4
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Fig. 3 MS/MS spectrum of catalase B
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HE. © HANERE (catalase) fE—HZHE  rhmEEH 2R, @ Fik

T BN ST FE AR N B AR S A A IR i g,
B 2 HoOy KA SN A2 K T
THERIRA R HyO,,  ATTALAR I 56 T8 52 HL0, (17
S, REVPIER R G SRR " B,
BE2y. FrhhnL. 9528, ENGERIIAORAE T AT )
FA N HEN . @ WHERE (lysozyme) &
FICAEDNS 737 o PR /K g o XXMl P L)
TAEA R A0 M B A e R 2 0 B ) ORGP AR
W B IE R VE R NIRRT, SEIURBEH . %
PRI A Ay vy S5 AT LA () ZH R B AR B i K PRI B
FNZ—, FEAEDIIAS BTN i P 15 2 1) B2 By
T EAMNS GPRGRE,  [R]E AT A4 A e
PRI/ I, o 28 S AR AT G 1
B, CLHE T -3- IR I A . S-I ke e
PR KRG 22 B IR H R A0 i A H B I 20 o
© HhmE-3-EER AR (glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) JEWEIAMR B 57 A Fl-R /K
SRR AR NG, S SRR Ao 1 A
ATP JERE, e 4ERe A amiis 8 e i U U ZE A I 2R
22— @) SRR R R K R (S-adenosyl
homocysteine hydrolase, AdoHcyase) & 4441 iy
JIZAFAE ) MR UK . SLDhfe 2R A A
J S- i e e I 2 R vl AR A R R v e e
2o EH T 12 AT FE L) 40 i P P RO A TR A
WAER, AENZE. WELEh. M. EREAEAZ AR
Yh B i, @) e RS W R
(serine hydroxymethyltransferase, SHMT) & /A4Mi
Ll % L-22 BRI R . L-22 B IR 2 A Bl
Bg, AT 2@, EUUNEYAN
R KE 3, AV 2 EEW AR D RERIE N,
AT, W25, B, A EY R E T
MNP, sk, T R IR A
HAHomsh™), MELEREHRMA, £l
kBRI ARERE . @ 8RN
(mannitol dehydrogenase, MTD) JEALH). 41
RN G BCH B BEIOCHERE . B Rl Ay
PRI AL 2 T, IRl B2 AL T35
AP ATz N CO B = 2 R T,
FEAAWAEE AR, O HrkE AR
(alkaline protease) &) V2 A7-1E TN S i A
Wb, RO S N OK R R B SR AR . B
—RARFEEEMW T NG, fEfrhh . Yol S5

(glucoamylase) & H—RIMEY) s ), HATH

IR E M A o WAL b 2B = PROR)E B 2

HAEMEA R, T BN RGBT A

TobEgHIRZ P, SISO s S T, e

S LA IRV AR TG . 2R/ R IR

I (serine/threonine protein kinase) 7& 5 % [

SO, JE AR 2 B Th REER T IBEIR L, T

P4 2 P A AnE A BT g BT, IR

KRB AR, e IR 2 RELET 2y

ANE AN 02, XA A AR R 2

HRIFFAE N dh ORAEVCRH T A S A
JRBERT LT ELL T TAE: 158, TRARHRZS &

WA TP IR A L BCEA T B Al A I S R

TEVERGR IR A TIRA RGN G LK, AR

FER B R 2 U AT T SDS-PAGE 731,

Je ST DALE G IEAI EREAT X m) B UK S5y, T

S IR TR R T e LT e MR 2 .

Jeis AT B AT R TR SRR 74.01

ug/mL, HERAL, AT PRI R A E R AT TS,

RS SEAR I 1 7 0 v AR R R ™ Bl P E g AT

Pt AR A A IR L
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