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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 SUMO was obtained by random sequencing. The eukaryotic ex-
pression vector was constructed to detect cell apoptosis and senescence activity. Result: The gene of SUMO was cloned
with 606 bp and 103 amino acid residues. The expression in HeLa cells could induce the cell apoptosis instead of se-
nescence. Conclusion: SUMO from medicinal fungus worth to be investigated for the discovery of new antitumor
medicine.
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40%M, HEHALISE, A R E a2 e, CDNA SCEEM I 75 7%, o B 31 26 B B 18 A% W 226
HE2HERER BRI WG HTEEEI. Agrocybe aegerita /NZ FZFEEMYI(Small Ubiquitin-
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like Modifier, SUMO)JEK, i@ Al H Rk 7E B %
20t rh 5] AR 40 B R T AN 2 AR A, Wb e Hob
i 8 v e

2. MBI EE*E
2.1. ¥R

MW % (Agrocybe aegerita) F SEAR B 4 AL K
PEMEMAREE, SN 35, REZE
TRTHA VR T HE R R AT - RNA $2EUR 7T &2 Qiagen
/~ ] ff) RNeasy Plant Mini Kit, SMART cDNA Library
Construction Kit 4T Clontech /A, EA%ZEIERAE
PGEFP-C1 R A S % £R 47, Hela 40y [E 75
R F= P 0 (CCTCC), #3RXFA Invitrogen 2
] 1) Lipofectamine 2000, %3 #H>% p-galactosidase i
W & B Bl SE AN A R, UL N EE P T
PR EARG IR A

2.2. cDNA X EE R ZEMFF

18 Fl RNeasy Plant Mini Kit 2Bz 5 1S4 5
RNA, %% SMART cDNA Library Construction Kit i
B F5H6 2 cDNA SCHE . 0 SCRERFATBENLINFY, 1530
FF %1l CodonCode Aligner #4237 5. #
). EEFHZE, F Phrap PHEFVE EST, 35
NCBI JETUA & H FE AT (BLASTX).

2.3. ABRRIERNMBRIER

JEt 5% Forward: ccgaattccatgtctgacaccgage, re-
verse: acgcgtcgacctaatgagggacatgaag, K SUMO 3£ [K 77,
P 2 A% R IEH A pGEFP-CL . HeLa 41 i %45 £L.2)

3 x 10* /MR T 6 FLANIRE 77, 37 CREFR I,
P20 %5 2 2 80%~90%1 H Lipofectamine 2000 %% 4
FAZRIB TR

2.4. Pl 36 X R B 5 4

F 8 IR VR YR kL, dkaRRESE 48 hr. ff
eI AU AG I i e R AN PBS BB i 1K,
75% Z.FEE £ 5, h RNase A (& 0.25 mg/ml) 37°C
BE 1hr, ZIKFF 50 mg/ml FIRLLL PIE 4°CREYE Y
30 min, ¥t =4 AL T ECSORTIN 5 O B BE 43 A (UK
488 nm).

2.5. ®EHX p-oalactosidase il

Fo 8 ER TR YRR, ] p-galactosidase E
AR S N A AT e, 20 B S IR AT
DR S 2 A S T I (-1 L ) i 1A R

3. &R
3.1. SUMO EEFFI R HESH

Pt i cONA SRR i i 2y, BENLIN 7 3R 45 4 4
1% Agrocybe aegerita SUMO J7 51 (Wi 1 fiT7R), £ 606
bp. I NCBI ] ORF Finder 243 41 3 5 e 2 HE
5'- 4R @R X Y 137 bp, 3’-AREHIEIX 157 bp, HHAKRE
£ 30 bp ] poly-A. &A1 312 bp HIT B AR (ELHE
—ANIEERS ), i 103 NMEIERR, AEER T4
PR H &4 SUMO HIFFIET 41

Pt a5 SUMO 2R 751 i BLASTP #4R4k H
MR m R4, 25 M Clustal W2 X
5], & 2 Bz « Agrocybe aegerita SUMO 5 Coprinopsis

1 gggggacaccgaccteccaacatcgectegtetetecectaaatecgettecatcactcaatttageggttetaaaa

1

M S D T E

76 gctagtctgcctettettetectetgaaatcaagtttttecccaccgegaccttggacaacgATGTCTGACACCG

6 @ NQ S HVEZPIEKAEDANATTINTIIKUVV S ST
151 AGCAAAACCAGAGCCATGTTGAGCCAAAGGCTGAGGACGCCAATGCCACCATTAACATCAAGGTGGTGAGCTCAA
31. G D EV FVFIEKII KR RSTI KTILSI KTLAZGQGATYASTZ KV
226 CTGGCGATGAAGTTTTCTTCAAAATCAAGAGAAGTACGAAGCTCAGCAAGCTGCAGGGGGCGTACGCGAGCAAAG

5%6 G KDV GS IURFTLY

DGTRISDDDTUPZQSL

301 TAGGGAAGGACGTTGGGAGCATTCGATTTTTGTACGATGGGACACGGATAAGCGACGATGACACCCCACAATCGC

8t DMDDNDTTIDV MYV

EQ VGGHILHV P H

376 TCGACATGGACGACAACGATACTATTGATGTCATGGTAGAACAGGTTGGAGGCCATCTTCATGTCCCTCATTAG
451 tactggtaccccgtagaatcecctcaatccaaattgecctecaactgeaatgggecagtgtetgtacatttettget
526 getttgtattatetttttgtetatgataategetttttgaccttacaaaaaaaaaaaaaaaaaaaaaaaaaaaasa

601 acatgt

Figure 1. The SUMO gene from Agrocybe aegerita and the deduced amino acid sequence
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Agrocybe aegerita SUMO
Coprinopsis cinerea SUMO
Bigelowiella natans SUMD

MSDTEQNQSHVEPKAEDANATINIKVVSSTGDEVFFKIKRSTKLSKLQGAYASKVGKDVG 60
MSDEEQNNATQEVETEDANAPINVEVY
————————— MEETEDQKPNEHLNLKVESQDGNEVFFKVEKTTPFKRLMEAYCQEVGAEKS 51

SGEEVFFEIKRSTELSKLQGAYASKVGKDVN 60

Paracoccidioides brasiliensis SUMO MDTTPQ-—-ENTSAAQPPSEHLNIKVTDNN-NEVFFKIKRSTQLEKLMEAFCQRQGKDMT 56

Agrocybe aegerita SUMO
Coprinopsis cinerea SUMO
Bigelowiella natans SUMO

SRR e HEEEET R B CEPP -

SIRFLYDGTRISDDDTPQSLDMDDNDTIDVMVEQVGGHLHVPH 103
SIRFLYDGSRIQEDDTPASLDMEDNDTIDVMVEQVGGARP-—— 100
SVRFLFDGDRISGDQTPADLDMQDEDE IDAMVQQTGGSW——— 90

Paracoccidioides brasiliensis SUM0 @VRFLFDGTRVRQDDTPDTLDMADGDTLEVHQEQIGG—————- 93
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Figure 2. The amino acid sequence comparison of SUMO. “*” meant identical residues, “:” meant conserved substitutions, “.” meant semi-
conserved substitutions

@ 2. JL# SUMO S EBFIILLMER. " ReeSERNERERRE, " REFRTER, . REERTHR

cinerea SUMO(E 3¢5 BAF64517.1). Bigelowiella natans
SUMO(E 35 AAP34642.1)F1 Paracoccidioides bra-
siliensis SUMO(E 35 XP_002794493.1) fIAHALL: 43 5]
N 76.7%. 43.7%7F1 45.6%.

3.2. ARFRIERNAE RIS

PCR ¥ H4i%E7E cDNA LM R34k pDNR-
lib /) SUMO &K, F#84k i unE 3(a), KHEHw
W %] pEGFP-CL #ifk -, b s R 3(b). K
RIE AR SIS, Tl pEGFP-CL 25 8 A At
B, CAMRIMEEE e N 6 FLAR Y Hela 40, 48 /N
R AR GFP 7E 76 WA ML Je e, K
3(c) K L Yess R nl ik 80%LA L.

3.3. Pl & X R 4N Hela AR AT

8 FH A TR I e £, DL R 34 A 3 A R B
SUMO K214 1] 512 Hela 40 i i — % 1A 1§41 filg
BB RR M TR E M2, wE 4@QFTR. fEY
25 RN R T2 H A 2.47% + 0.13%, 1] SUMO 3
B (255 SN LI 23.76% + 0.96%f — %14
U, PLEH SUMO FJ 75 40 th B JE T

3.4. WEHB % p-galactosidase FE1ESLLE

YL IIRL 48 /NI S, A 5 A 5K B-galactosidase
For MR TR ST A0 B AT e, Jet BB IEE,
5(a) AT~ FEANEE S BEALIEEL 4 MLETF, 115 SA-p-Gal
SRR BRG], goitas RuE sbh)Fn,
%t SUMO :[4](4.06% + 1.5%) 5 %} H2H,(3.86% + 0.32%)
FHELE W 2 5

14

4. Wi

SUMO A2 —FKEA TR R, iR E
FIfeE S I RE 7 TH H oG E . ASCribE T2 E R
Bk g SUMO 2K, RIL SUMO RIATEH % HelLa
4 ] S R AR R T (B 4), ST 2R
PESZ M (B 5) o M 1 (R IR A Agrocybe cylindracea
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Figure 3. The construction and the transformation of the plasmid
pEGFP-C1-SUMO. (a) The PCR result of SUMO; (b) The result of
enzyme digestion of the plasmid pEGFP-C1-SUMO; (c) The
transformation of the plasmid pEGFP-C1-SUMO. The plasmid
with GFP-tag was transformed into HeLa cells, and after 48 h the
result was observed and pictured by fluorescence microscope
(PEGFP-C1-C was the control)

3. pEGFP-C1-SUMO A#RNMERFES. (a) SUMO EREY"
#; (b) pEGFP-C1-SUMO RHNEEIEELR; (c) pEGFP-CL-
SUMO R¥FESR, 8 GFP FRFERIFRIEESR Hela 4/, 48 /B
REHEMFENEH B (PEGFP-C1-C AZHikxtHE)
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Figure 4. The pro-apoptotic effect of the expression of SUMO on
HeLa cells. (a) The plasmids were transformed into HelLa cells,
and after 48 h, the cells were detected by PI staining and flow cy-
tometry. pEGFP-C1-C was used as blank control, and the left line
indicated the sub-G1 peak; (b) The statistical data was collected by
three experiments performed. * indicated that P value < 0.01
B 4. RRAARBEM SUMO EE S HeLa ZAMAT . (a) %
SLRRAL 48 /NBTIT, PI B LS RA AR AR NZRE . pPEGFP-C1-C
RENEFRRAR, BhEUEERRE_FEE; (b) SRRE
HZEt E R, ~RR P<0.01
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Figure 5. The senescence-induced effect of the expression of SUMO
on HelLa cells detected by SA-g-Gal staining. (a) The plasmids
were transformed into HeL a cells, and the cells were stained for 16
h by the senescence associated #-galactosidase detection Kit. Blue
cells indicated the positive signals which were senescence cells; (b)
The percentage of positive cells was statistically collected in the
four microscopic fields random selected, and P > 0.05
5.SA-p-Gal £ERMFEZMM. (a) HHRE, EAFREHEX
p-galactosidase ¥R FI& S 16 oBF, KFERE 200x, He
BEAMEREN, BMHARZHMEM; b) SMERRENHLE 4
MEF BRI GEITREE. P>0.05
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