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Abstract: Objective: The antitumor-associated gene of Agrocybe aegerita was cloned to identify the bioactivity.
Method: cDNA library was constructed and the gene 1C10 was obtained by random sequencing. The differential ex-
pression of the gene was analyzed by high-throughout sequencing. The eukaryotic expression vector was constructed to
detect cell apoptosis and senescence activity. Result: The gene of 1C10 was cloned with 728 bp and 107 amino acid
residues. The high-throughout sequencing analyse showed that 1C10 was highly expressed in the fruiting body. The
expression in HeLa cells could induce the cell apoptosis instead of senescence. Conclusion: 1C10 was identified to
have antitumor activity by cDNA library and sequencing, which was fundation for further study.
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O+ 2 T 25 F 5 0 H B A T HAR 5 0 470 i e v
(M PO, imEE R R RIRE . R
RN, 2R REA. PIEEEAS, RnEaE
i A P — R E B PO RS 4L
AN T 208, 25 BB RE S E P A
ARE, nrRg i TAHRERERAFEEHRZ, A
Gy Ll B B T A &l . H RTRE S s =07 4
AP, P Ah 2 AR T 24 B B R DR 4
R LAE. 2006 4, RHE 19 MKW TN A
J T ] BAFF 46 B IR 6B 1 P % Pleurotus ostreatus
FERII 7 4 Iy, 2007 -4 %5 XL 4 Agaricus
bisporus FIFENM T, HATXLLI H 5 258 b,
WK HES) T 25 FH e B A 7S AR . 2
R A2 2 Ak A A R S o B R T
F PRI, A SCE A cDNA S
Jiik, SLEZ VM 4 Agrocybe aegerita ELAUT
RGP AR RN BE DR, R AT VI b iE R e .

2. MREAHE
2.1. ¥H

M % (Agrocybe  aegerita) F SEAR B 42 F b K
FRREMIREE, WA G 35, REZE
TRGHE VA5 T G P ARAF - RNA FEEGA T £ /2 Qiagen
/~ ][] RNeasy Plant Mini Kit, SMART cDNA Library
Construction Kit 4T Clontech A, EFEHA
PGEFP-C1 R ALY % R A7, HeLa 21l T~ v [ i 7
By 0 (CCTCC), #4404 invitrogen 2
][ Lipofectamine 2000, %3 #H % p-galactosidase
W & B Bl AR SE AT A R, UL N EE P T a0
WK RAEDFEARAIRA A

2.2. cDNA X EER EEMFF

18 Fl RNeasy Plant Mini Kit Bz 25 1S4 5
RNA, #%/% SMART cDNA Library Construction Kit 5
4514 2 cDNA SCFE . BITES i cDNA I s ot
AR 3K Oligo (dG)H) SMART 514, HiT-il
gLl mRNA ARG cDNA, 7E3]E mRNA
f) 5 3 B 31 FA% mRNA B 1) “i8 145497, Bl
AL G I 2 IELAEA AU cDNA K b 1A
(dC), SMART 5|#5ff) Oligo (dG)5 & % cDNA 7 ¥ 5

LA C B E T CDNA PR ZEHRE R , 3505 S il
2 H B AR, LA SMART 51 91E R 2B A i 4k 252
JEfH cDNA FUBE B2 51 PR A i, X FEAS B T A
cDNA 8% [l — 345 4 Oligo (dT)IELA S M7 41, 5
— A CHI SMART 5190551, & Rss — 8 5 m] LA
FIFHIE 51 Pid A48 . T4 58 145 H 1 mRNA
A RERI XA R SLAS BIRed 91 cDNA, it 15
FI| ) cDNA Hi/2 4K cDNA.

X SCEEHEAT BEALI S, 752009751 CodonCode
Aligner B 24K TR T4 #E 751 175155,
H Phrap $f#[FIJE EST, 5 NCBI FETUREHEL
% (BLASTX).

2.3, #EFEMF

SEHURE S RNA J5, HH A Oligo (dT) ik s
£ mRNA. A fragmentation buffer ¥ mRNA FJ /&
F2 v BL, L mRNA y#EiR, H7SBEEREHL 5] 4 (random
hexamers) & i 25 —%% cDNA 4§, ZRJGE I ZE i
dNTPs. RNase H #1 DNA polymerase | & B4 %
cDNA 5, 7E£ it QiaQuick PCR il &4tk j: i EB
GEIPIRBE I 5 IR B 12 52 N poly (A) I 46 /42
3k, AR JE R NRRE IR vk # AT B BOR/Ng B, e
AT PCR ™3, @R aFAIIF S A lumina HiSeq™
2000 #EATW P . P A4S 300 R 46 KR E i &2 base
calling %464 7 1, 455K UL fastq SO A7
£.45 reads ¥17 51 DL K reads 75 )i &

24. ARFRIERNAIE RIS

iH it 51 %) Forward: ccgaattccatggtcagttctgteg ,
reverse: cggggtacctcatgcgatccatggtg, K¢ 1C10 A7
W 3| A% #7544k pGEFP-C1 | . Hela 4l i #4453 4L2)
3 x 10" AN B F T 6 FLANARRE 7- 4R, 37°C 7 7,
Rr 20 0 2 £ 9 80%~90% it ] Lipofectamine 2000 #% 4
HAZRIL L

2.5. Pl 3 X R g 5 4

F 8 IR VR YR kL, dkaRRESE 48 hr. ff
U TG A e R L 0 FH PBS LRI 1K,
75% CZFEEEJE, /il RNase A (Z&iKkE 0.25 mg/ml)
37°CHEHE 1hr, 4 50 mg/ml IRLL PHIE 4°C iYL
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Gett, 30 min, i A BT BRI 7R S i FE 43 AT (R
K 488 nm).

2.6. RE % p-galactosidase #i

Fo 8 ER VR YRR, {8 p-galactosidase T
A SR B N A AT e, 4 S I €T
DR S 2 A S T T (-1 L ) i 1A R

27. GtFERZE

NGttt SPSS13.0 AT EHE A4, HIE B
BRI BN R T 00, PR HLECE ] LSD-t #4556,
p <0.05 H5H25E Lo

3. &R
3.1. 1C10 EARFF R K|S

b i cONA SCPERS SR Dy, BEALIN P 345 1
%% Agrocybe aegerita 1C10 FH|(WE 1 i), £
728bp. F NCBI (] ORF Finder 2743 #r FL T el 1
HE, 5°-FERUF[X A 28 bp, 3’-IEFHIFIX 376 bp, Hirh
KB 18 bp 1 poly-A. & £ 324 bp [T S AE
(B —ANEIEEET), WD 107 NEAERE. FH
BLASTP R ¥ 22, AR BIARL LR & R Y
FiX— &5 LB 1C10 F7 515 i o rp 4 L A

3.2. 1C10 A EHNERLAEMFIENESR
Tk

3 LU AR 05 T 22 PR 1 SEAAR IR AL RNA, 7E4E
KR & e E A llimina HiSeq 2000 34T FE
JE GG 7 25 AT LB A A e b 3, 15 IR AT RE
KHIFETLAT Unigene. K 1C10 341K 5 Unigene #E47 EL
XFs 31 B HAE B 2 R SR TR ) reads 05331
95 M1 342, WIER 1 Fram. A R AR G FE AT P &
2SR EIE R FE R, ] RPKM x5t
Unigene MRIEEFITGIE, 16 LRS54 55

524 0.7471 F1 50.8093 . 1X 13t ] 1C10 & [F 7F B 22 14 Al
TR RIE, BETFEARF A RmEE.

3.3. AERRIERNE RIS

PCR ¥ 1 i 7f cDNA C & #J & Jii ki 3% 14
pDNR-lib F ) 1C10 £:[H, #3845 R K 2(a), #k
[H] v % 31 pEGFP-CL #44 L, filg 1) % 52 45 Rl 2(b)
HERIEEBRE TG, H pEGFP-CL T #ARAE R
XTI, DUAH R 5 G N 6 FLAR 1) Hela 41, 48 /)
i JE i AR 2E GFP TR RAUse AL Yk, I
2(c) R YL T IA 80% LA L.

3.4. 1C10 F3£ %t HeLa ZARRBYELM

A FH AILAY P W e 8 DA R I 24 B o0 i B
1C10 FE K] () 35 7T 51 HelLa 20 B 37— A5 44 I 4 o Bt
Wt R T E E G 2, WK 3@ R, g
RN R To0E A 2.24%, 1 1C10 FEK ()KL
FYIM I 24.6% 8. —fi4RIE, 38 1C10 [HFRIE
Al S A I T

LR 48 /NS, R 32 AH G p-galactosi-
dase MRG0 4 ML EAT Be 0, D B LA,
FEAFE A BEALIE R 4 NPLEF, THE SA-p-Gal R %
MARLEE], goitds R ()R, #4 1C10
FH S xR LA B .

4. i

HHEE P ERAAD MR A L, EEER
ZAETHEERE B Z o i TS R (A TR
TP, WLRRIRES &, AREAEE RN w24
LTSRS ), ARSI TE AR IR A, TRl #
# cDNA SUESEELRIBFFIRRRE N HTRA BTG A
BERIEE, MIHESI 245w UM 2 IR 7.

1C10 kPRI Hiodfs o v R Ao 2R 21 AR ADURE 5 s 1) 2k
L s gk . i @ B Y Y Unigene &

Table 1. The differential expression of 1C10 in mycelium and fruiting body of Agrocybe aegerita
& 1. 1C10 ZEEEMRETEELAF(M) M FEEF)PRERRIESHT

Identity (%) E-value Unigene length M rawreads

F rawreads

M_RPKM  F_RPKM Log2 (F_ RPKM/ M_RPKM)

95.61 0 808 5 342

0.7471 50.8093 6.08

M: mycelium, F: fruiting body.
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gggactgetcaaacccaaaccacgaccATGGTCAGTTCTGTCGTCGCTGTTGACCCCGCCCGCCCGAAGCCAGG
Y P AAT M EETDTTINVHTL
6 ATATCCTCGCACAAACGCTGGAAACCAACGCATGTCCGCCACCATGGAAGAAACTGACACAATCAATGTCCACCT
L ALLQULTLSPVDPHYTAWIQF&PTZCETRTYZK

151 GTTGGCTCTTCTCCAACTTTTGTCGCCCGTGGATCCCCACTATACGGCGTGGCAGTTTCCCTGCGAGAGGTACAA
67 N C ST K S AHSZ KATSPNCSPCSTTYNW
226 G%%CTGC%GC%CG%%%TC%GCGC%CTCG%%GGCG%CCTC%CCG%%CTGCTCCCC%TGCTCG%CC%CTT%C%%CTG

92 W M T S E F S R E S W

WoIA

301 GTGGATGACGTCGGAATTTTCAAGAGAATCGTGGACACCATGGATCGCATGAgggatagaatctatgagecagege
376 accaagatatccgagatagaggacgttgttegegetetttgcaccacaacacaggeggcccagatgeaacactet
451 acttagcecatcgectecgecaaaagaaacgtagteggacccatgateccttatgeeeggetetagacegaagaa
526 gaatttttttcggcggttgtttcggaagtacgtcecatataagtacaggegecacaaaageectegtttetetette

601 ttccctgacatccgetttectggggttgattetecataattcatgttaaagtecttgtgtaattactetagagtectt
676 cgcaactcaagatcgeettcatccacaaaagaaaaaaaaaaaaagaateatgt

Figure 1. The gene from Agrocybe aegerita and the deduced amino acid sequence
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pEGFP-C1-1C10

(©

Figure 2. The construction and the transformation of the plasmid
pEGFP-C1-1C10. (a) The PCR result of 1C10; (b) The result of
enzyme digestion of the plasmid pEGFP-C1-1C10; (c) The trans-
formation of the plasmid pEGFP-C1-1C10. The plasmid with
GFP-tag was transformed into HelL a cells, and after 48 h the result
was observed and pictured by fluorescence microscope (PEGFP-
C1-C was the control)

[E 2. pEGFP-C1-1C10 Bf% RNAE K 45 5 . (a) LCL0 EERIH; (b)
PEGFP-C1-1C10 FRRIBE Y1 £ B4R (c) PEGFP-C1-1C10 %%
3, % GFP FRZEMIBRIFE S Hela 4108, 48 RIS EREMN
BH B (PEGFP-C1-C) AR Hi kxR
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Figure 3. The effect of the expression of 1C10 on HelL a cells. (a)
The plasmids were transformed into HeL a cells, and after 48 h, the
cells were detected by PI staining and flow cytometry. pEGFP-
C1-C was used as blank control, and the statistical data was col-
lected by three experiments performed. ** indicated that p value <
0.01; (b) The cells was stained for 16 h by the senescence associated
p-galactosidase detection kit, and the percentage of positive cells
was statistically collected in the four microscopic fields random
selected

3. M 1C10 EEFRIAR Hela FAPEEIRIIN. (a) EELRRAT 48

NG, PlRaEARAERIRNMA. pEGFP-C1-C AN

ZRUNE, ZXRRRENGETFERE, ~*RRp<0.01L; (b) &

FATEE% p-galactosidase MANKFIE R 16 /B, BEHLBHEE 4
AN REFHH A & B BN 2 R EE M e iR

(R EE R o A SCA I 3E T SMART AR EE SCE 715,
PRI LR EE N 1% 4K ) cDNA. il P45 1AL 3
AR S5 h R ) CDNA SCEE EL A R, DNy 45 31 1) 246
% EST J#51, KEBor(>70%#H AT LA E] ORF, LK 5
IR E RS T LK 31 polyA 51, 5B SMART
FOAR S LA S IE TR 4K cDNA SCEERI T
%o

SIS cDNA SCPER S, AR 0 2
KEFEEE AT, Rt — D@l iz Ris
Jiki, #YLN HelLa 4ifgH, ¥IPiiEs|ZANHAH
R AR, R REE ARG T, K
AR 1C10 55501, W BHIZ 7 V2R BRos K 2 Hh A 71
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R R BB 035 P B S B IR 3, (AR A
5. Bt

S E X SRR 5E 42 (No. 81102850), | AR K =
PRI G (A2011434),  ZRSETH = 45 B RORHIT I H
4x(No. 2011108102049) K" #x = % Bt - 3 Bl i 4 1
H (XB1106)%5 T A B 5 [ S HF
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