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1.1 EmbR

L1 FEARE: 2RI E T 56 AU
TR L, RSN 5 ATCC200183, HilR . N =
BE. TR . =5 R KR 3R I A Y R IR T [ 24
B IR . R SRR SR(PMSF) . % S
W G-250, 2D HLUKAE R ERBURK 1L, 30% (W/V)IN

S I JHg / HR SOOOU TN s TG I V5 (29 = 1) . el R
Bradford # ¥ & I 3055 & . UNIQ-10 #1:x(

Trizol & RNA fili#2 11 & \M-MuLV 25— cDNA
B R R & K 51 YGRS A A TR
PRl IRE . ZEMVEE(DTT) . MLABHZIAM),
SRS e (Tris) . T e FERR IR EM(SDS)
HERR . WP . IR (APS) WL —
JHe(TEMED) Ik 5507 55 BB M S IPG I 55(24 em,
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DY R B Life Technologies 23 Fl o
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Isoelectric Focusing Unit) . I B H JK 1% 7% (Ettan
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Fre Bk (g/L): Fi%IHE 20, EEERY 1.0, KH,PO, 3.0,
MgSO, 1.5, pH 4.5, KMERiFRHE(g/L): HAE b
20.0, #EEH) 2.0, KH,PO, 3.0, MgSO, 1.5, pH 4.5,
VTR : IR 36 g, SDS 2 g, Hill 20 mL,

1.5 mol/L Tris-HCI (pH 8.8) 25 mL, L) ddH,O E%
£ 100 mL, F-20 °C {RAfF. FHR 1. A
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FEFE K. 100 V 40 min, 250V 1.0 h, 500V 1.2 h,
1000 V 1.5 h, 5000 V 2.0 h, 10000 V 2.0 h, 10000 V
8.5 h, AT, RUT-Hm 1 K-F-#rik 11
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Wit RT-qPCR 519, 519751 W% 1.
1.6 RT-qPCR

A6 B TR I A RNA ok B o o
(1.8<OD140/OD15y<2.0) I Fi #% B 1& B ¥k &,
M-MuLV 25 —%% cDNA & ik &b 5%,
15 cDNA it , RT-qPCR JZ WA Z K. SYBR
Yekl 8.5 uL, 1EMEF[H 0.5 uL, IA54 0.5 uL,
cDNA ## 1.5 uL, ddH,0 6.0 uL; S LR N
50 °C 2 min, 95 °C 10 min; 95°C 15 s, 60 °C 60 s,
45 MIEFR . LIFEE 18 IRNA KL FEH NS, R
B & BORE A RE S X R, T 274 iR R
R A, BRI 3 N E A

2 ERFpH

2.1 MEETHFEE AR E
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W & T RAEERIR, KN @3 pmx(4-10) pum,
Bl B A AT, R . 5557 24 h
B2 FE A 5N 36.17%.

F 1. LHRAEE PCR3IY
Table 1. Primers used for RT-qPCR

Gene names Forwards (5'—3") Reverses (5'—3’) Sizes/bp
gerO AGAAGTTGAGGAGCAGAT CACATTGAGCAGTTAGCA 92
ubcl TTCGCACTGTACTCTTATC GCTCGTTCTCCTTGTAG 99
cat-1 GCAGATTCACTTCATCAAG TACCATAGTCAGGATTATCAC 89
chaperonin GAATCGTCGGTCATTGT TTGCTCGCATCATATCC 80
tyrosine-p ATGCTATCCTGCGTATTG GTGGTGTGGAACTGGTA 91
snfl CACCTCCGAAGCAACTC TTCTCCACACCCTCCAT 100
chiA CAGAGCACCGAGCAATG GCGAATGAGCACGATGT 90
cas?2 GCAGACGACAACATCCT GTTCTCCTCGACGAGCT 228
sfaD ACCTGTGCCTACTCACCATCC CTTGACATTGTTGCCTTCCTTCG 102
fads GTCCAGGTCAAGAAGAAG GATAACAGGTCCGTATGC 117
18S rRNA GCTGGTCGCTGGCTTCTTAG CGCTGGCTCTGTCAGTGTAG 123
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El1. $EF 0h (A)F124 h B)REZHRTRE
Morphology of Antrodia camphorata arthroconidia after 0 h (A) and 24 h (B) of incubation.

Figure 1.
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BN P51 & NCBI 2L el 2 EST Jy 1tk
i, 15 24 MEAR ARG . 2/
BioEdit R AR5 2 1 s A B R 7 91 5 S A AR
MBS P A T LR, BRATHAR 2 At B R AH DG HE A
1047, 5K gerO. ubcl. cat-1. snfl. cas2.
sfaD . chaperonin . fad5 . tyrosine-P J}¢ chid (3% 2).
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BGR2), FEw ke R Ey e, 4
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8035
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Figure 2. 2-DE maps and identification spots of the proteins extracted from arthroconidia after 0 h (A) and 24 h

(B) of incubation.
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Table 2.

Mass spectrometric analysis of differentially expressed proteins

Gene name  Protein ID  Genome ID Accession No. Gene description E-value
gerO 3513 ACg007192 CAC17476.1 Alpha tubulin le-102
ubcl 3007 ACg007554 CAA39812.1 Ubiquitin-conjugating enzyme 2e-032
cat-1 7704 ACg008952 XP_956234.1 Catalase-1 2¢-089
chaperonin 3511 ACg005546 XP_007371274.1 Chaperonin GroL 0
tyrosine-p 4013 ACg000101 013632.1 Tyrosine-protein phosphatase 1e-094
snfl 3516 ACg008567 XP_011318803.1 Carbon catabolite derepressing 1e-019
chid 7403 ACg003863 BAA36223.1 Chitinase 1e-008
cas2 0112 ACg002103 CAT00781.1 Beta class carbonic anhydrase 2e-027
sfaD 5715 ACg002995 AAC33436.1 G-protein beta subunit le-157
fads 8707 ACg003460 AAC72755.1 Delta-5 fatty acid desaturase le-011
- 0041 ACg001210 KZT54586.1 Galactose-1-phosphate uridyl transferase 8e-23
- 0603 ACg000543 OCHS88307.1 RNA-binding domain-containing protein 7e-152
- 1313 ACg006078 0OJT10567.1 Ran-specific GTPase-activating protein 1e-098
- 2504 ACg000216 EMD41187.1 Acyl-CoA dehydrogenase mitochondrial 0
- 3407 ACg008919 KYQ38588.1 Cytochrome b-c1 complex subunit 2 0
- 4615 ACg004531 KZT73975.1 Pyruvate decarboxylase 0
- 5013 ACg008396 KZT65455.1 Nucleoside diphosphate kinase 7e-104
- 5609 ACg003161 KZT01185.1 Enolase 0
- 5801 ACg002270 KZT07582.1 Thiamin diphosphate-binding protein 0
- 5819 ACg006349 EMD34998.1 Aconitate hydratase 0
- 8002 ACg003890 OKY66263.1 Cytochrome c oxidase polypeptide 5 le-83
- 8035 ACg006010 AAKS82369.1 Manganese superoxide dismutase 2e-128
- 8703 ACg000739 KZT07931.1 ATP-dependent DNA helicase 0
- 9311 ACg007343 OCH93422.1 Polyadenylate binding protein 0
Py AT  ATP AR ) DNA A Jie il e 8 IR V25 M o
R S S A T, U RNA S IRGS 4 e A B
ML RIRAF ML A E 115 [ =
2.3 RT-qPCR 437 % 4 <
o 3
MR BP9 I BE A 4 2R, R St 24 25
(]
FH R 10 DL, HRYEIL cDNA FFHI BT T = — =
SIMIH#EAT RT-qPCR, B A AH G HE R %% 4% 0%ev0 P ot o ot g i @a;.\“@f o
K TAEA T 22 B (Sl (] 3). 45 e S

6 M R AHKIEK (gerO . ubcl | cat-1. chaperonin .
fads . chid){E 24 h mRNA Fik/KF- 5% i, i
HEH snfl. cas2. sfaD } tyrosine-p Wik KI-
TR
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Figure 3. The expression levels of the relative genes of
Antrodia camphorata arthroconidia at 24 h. Expression
levels of germination-related genes in the control group
(Antrodia camphorata arthroconidia at 0 h) is 1.
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BB P RE BRI S & B AHSE . Tyrosine-p
REXS R T L3 2 1 A s A PR A T R Ak, IR 2
LB & A L oA Y 67, TR B 38 i 4 UL
BhER IR AL 22 ) AT — 8 (IR [mlit, A%
SLIG K 2] 4 F1115 Chaperonin GroL, #ii Keiko
Sacgusaa SFHE, ZrFIHBAMAE ERFNS)E
TS s, Sah, KR IEH snfl | fads
Ko cas2 SREACHIAIC . A-5 JENTARINE AL [
TE LA R 16 A IR R Rk, A ABAE
SR R PSR ALY S mE T Snft 7 815 4 2 4
BHLE & DR e s 0 T R A5 B AR, BRI R
P Xt i 05 ) Y 23 B AT 9 A0 3R 4 ke AR 1Y
Cas2 TEHLTE P ONLKLIRBRIRETIE, Al fEfL — %A1k
WA PR 3 B AZ , T 4R N pH, HiBhRE =
R E R H#AT, TERMIFESTH T Cas2 SBIK TEL
fo 5w &R, fER i E s, JUT R
(Chitinase)7E 461 ¥~ 1 K W R] K HE Rk, ik 5 € 18
22 IO, L 40 SRV & B RS UL T BT
7 L DA 240 M B T A B R Y. Cat-1 i AL AR

BEM, LR SRR AR AR, X H,0, 1Y
R i TR A ) Ubel 12 RS AL E K E
PR U SR 8 & ) 2 1k o Rl

BEXF 10 N7 R AH ORI RE S, SR
RT-qPCR FARRS HH s EA T 1407, R
8 AL Y ik K- (gerO . ubcl . cat-1. cas2.
chaperonin . fads5. tyrosine-P. chiA){E#ik 24 h
mFEIE, T safl A sfaD BYFRIKAKFEAER & 24 h
B V. gerO. ubcl. cat-1. chaperonin. fad5 &
chid WE A K mRNA ik 1E7 i L m %
R B, X SRR — U0 S 4h
cas2 N tyrosine-P 5 FiR/KF i, {H mRNA
RIXKFAT I, PSR IE , RNA 58
F ) B — 0 [A]IE B)aR (R, HOGIRME L 2 AR
T 50%2Y, BB AR, ATRE RNA f4% %
KBNS (FATE auto feedback loop). HRIE AT
R S BAm A R, HE SN 8 35 25 A i 2wl ol
WZARMBIEER GanB(Ga). SfaD(GB) & GpgA(Gy)
A=A, FHE LT cCAMP/PKA 34298 15 7 F 1
Ko BeWimR i 2 MG fadS AT A FH WA A g i 1R A 1
TH R PEHERE Y, TSR (4 Tk PR I It P 9
REFLACH ™ LR A A A pH i, 2o a0 Ab S0l ]
PR A R ™ A 1Y 3 AL S BT B, AT A
DR Rt B A AT . AT ki, 25
15 B W U B TR S A B R 0 Y AR R R R
ik, 40 gerO ASHIHAE RN . MTTMEEATE
(1953148 S chiA Ff i FH T4 s i e iy JL T
T, ok SEAR 0 R i R R R A T R
ol FZ5A A BEE T W o A

Z % 3 W
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Analysis of germination-related proteins in Antrodia camphorata
athroconidia by two-dimensional electrophoresis and mass
spectrum

Qing Zhu, Zhenming Lu", Huaxiang Li, Jinsong Shi, Zhenghong Xu"

National Engineering Laboratory for Cereal Fermentation Technology, Key Laboratory of Industrial Biotechnology of Ministry of
Education, School of Pharmaceutical Science, Jiangnan University, Wuxi 214122, Jiangsu Province, China

Abstract: [Objective] Germination-related proteins in Antrodia camphorata athroconidia were analyzed by
two-dimensional gel electrophoresis (2DE), mass spectrum, and real time fluorescent quantitative PCR (RT-qPCR).
[Methods] We used 2DE to analyze total proteins of Antrodia camphorata arthroconidia after 0 h and 24 h of
incubation. We identified differential proteins by PDQuest software and MALDI-TOF-MS. Then, we obtained
germination-related proteins in Antrodia camphorata arthroconidia by matching the amino acid sequences of
identified proteins to a local protein database. Finally, we used RT-qPCR to quantify relative expression levels of
germination-related genes. [Results] A total of 32 differential expressed proteins, of which 25 up-regulated and 7
down-regulated, existed between non-germinated (0 h) and germinated (24 h) arthroconidia. Among these
differential proteins, 24 proteins were successfully identified, and 10 proteins were involved in arthroconidial
germination including GerO, Ubcl, Cat-1, Snfl, Cas2, SfaD, Chaperonin, Fad5, Tyrosine-P, and ChiA.
[Conclusion] The results provide a theoretical basis for understanding of molecular mechanisms of athroconial

germination of Antrodia camphorata.

Keywords: Antrodia camphorata, arthroconidial germination, 2D gel electrophoresis, RT-qPCR
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