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Abstract: Two pairs of degenerate primers were designed according to the conserved amino acid se-
quences of several mitogen-activated protein kinase kinase kinases (MAPKKK) from basidiomycetes.
Based on the conserved DNA sequence, which was obtained by nested degenerate PCR, a whole DNA
sequence of MAPKKK of Volvariella volvacea (VV-MAPKKK) was obtained by blasting with Vol-
variella volvacea genome. VV-MAPKKK gene, containing 4 introns and codeing for a 1405 aa protein
(VV-MAPKKK), is 4434 bp in length. The similarity of VV-MAPKKK compared with Hog-MAPKKK
protein from Cryptococcus neoformans, Paracoccidioides brasiliensis and Cochliobolus heterostrophus
is 58%, 57% and 56%, respectively. Phylogenetic analysis showed that VV-MAPKKK and
Hog-MAPKKK protein homolog belong to the same clade. These data supported that VV-MAPKKK

EETH: L AREE 2008 4F 5 & 3 4 [No. MR BIBEAFL A 2008(16)]; RG24 B 5 BT H (No. P AR 2007 26 6-2
), RN FBA 25 MEAT I BB T 55 H (No. nyhyzx07-008); b #E T i T A A 3+ %1 5 H (No. 08PJ14087)

*EIRAEE: Tel: 86-21-62201090; P<: baodp@hotmail.com © hER M ST TR S SEEES http://journals. im. ac. cn
Wis B . 2010-05-10; #% HH#A: 2010-08-25



TENT A Boah MAPKKK [R) IR K Y v b K 51 o3 A

1607

protein is a Hog-MAPKKK protein homolog from Volvariella volvacea.

Keywords: Volvariella volvacea, Mitogen-activated protein kinase kinase kinase (MAPKKK), Clone, Se-

quence analysis
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Table 1 Primers used in this study

sty MEK 27
Primer number Sequence (5'—3")
VV-MAPKKK-F1 20 GARGTNCAYMGNGAYAARGT
VV-MAPKKK-R1 18  CCAYTCRTTRTCNARRTT
VV-MAPKKK-F2 20 GTNCAYMGNGAYATHAARCC
VV-MAPKKK-R2 18 CATRTACATNGGNGTNCC

GAAC'AGAACAA'CGTC CGCCT TAA
GG'T'ACAGG CGGTGATTGGGCAT'T

VV-MAPKKK-F 23
VV-MAPKKK-R 23
T *: BEUILA.

Note: *: Restriction enzyme cutting site.

1.5 FISRGHLS T

A5 1) DNA JF51 4 Fl NCBI ®J 3 1 BLASTx
PR P48 R H gt 1) [R) I8 = LR 7 51 . 27510
FEXT i Clustal W F2IF5e L, f A& Xk M PHY 4%
K, SRIGHE N PHYLIP k{441 SEQBOOT.
DNADIST, NEIGHBOR #il CONSENSE 7 ¥ #4) & it
AR, AT LU Treeview BAFFT IS5 H

2 iR

2.1 E3E VV-MAPKKK EERI=ESFES 94
FIF S ICHE JF PCR M F 75 LK 4] DNA iy it

© FERFERMEMARTATIKSHIEST http://journals. im. ac. en

http://journals.im.ac.cn/wswxtbcn



1608 wehGEHR

2010, Vol.37, No.11

th—2% 268 bp 1Y Jr Be (&1 1), 7813 #r & B 1% R B
1 7= ) 5 1 4 2 3K B (Candida albicans). 45
B (Aspergillus nidulans) 53 € 61 5 2 (Cochliobolus
heterostrophus)i) MAPKKK [R Y8 55 1 A9 AH LI PE 2
WH 63% . 57% Fl 55%, eI 3% JF 5 O AL g
VV-MAPKKK R Ryl oy o HI% )7 5 Fgk s
1) R 75 3 TR LM B AT U XT3RS T VI-MAPKKK
WK )FH, Ry e LK 2, JtsHE
Wi B2 0 5 Nz P AN i T T R AT . Akl
BLAST ## & 25 v W /s AR U FAR R 750, DL
MG N & 7 Wi 87 4 U P 91 (GT-AG FLN), #HExE
HgE VV-MAPKKK 3L ) 4Kk 4434 bp, % H 4
AMHNE T, KESS N 52, 58, 53 F153 bp, N
it 1405 2 FEMR 5% B 1) £ Ik (GenBank accession
number: HM366445),
2.2 VVMAPKK %3S £ HI4FES T

FIH] NCBI [ ufi ) BLAST k{1 2> #r % W1,
VV-MAPKKK 1t 5& W) & 5L B )7 51 55 8 7 B BR 1A
B v 2 A W
brasiliensis) Fl 5 JiE 8 K
(Cochliobolus heterostrophus)i) MAPKKK [F]JF 4K F
FHABME 33 h 58% . 57%H01 56%, AHIF 2518 38%
38%FI 37%, E {H(E values)}J Ky 0., % VV-MAPKKK
WRGER AT NE R R VV-MAPKKK 5
Hogl-MAPKKK [A] ¥ & 4 %A [ — ik 3 1 (A
3) o X AR AR X FF VV-MAPKKK 4 Hogl-
MAPKKK [A] 2 (14 E -

(Cryptococcus  neoformans) .

(Paracoccidioides

bp M 1

250

100

1 @3 PCR ¥ 18555 MAPKKK B ERFH &

Fig. 1 Conserved fragment of Volvariella volvacea
MAPKKK gene amplified by PCR using degenerate primers
Note: M: Marker; 1: Conserved fragment of Volvariella volvacea
MAPKKK gene.
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Fig. 2 Volvariella volvacea MAPKKK gene amplified by
PCR using specific primers

Note: M: Marker; 1: Volvariella volvacea MAPKKK gene.
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100
z —
100
N
100
T 0.1
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Paracoccidioides brasiliensis (EEH41466)
Aiellomyces dermatitidis (XP002629000)

Aspergillus nidulans (CBF87987)

Aspergillus flavus (EED50037)

—

Aspergillus clavatus (EAWO0774)
Aspergillus fumigatus (EAL90421)
Neosartorya fischeri (EAW22777)

Talaromyxes stipitatus (XP 002341540)
Penicillium marneffei (EEA20422)
Cercospora zeae-maydis (AAP723037)

Coohliobolus heterostrophus (BA148022)

Schizosaccharomyces pombe (CAAT2718)

Schizosaccharomyces japonicus (EEB08241)

Zygosaccharomyces rouxii (XP002496789)

Saccharomyces cerevisiae (EDN62836)

Volvariella volvacea (HM366445)

Cryptococcus neoformans (XP 568092)

3 B3I MAPKKK EE¥EZERS/LMHAZ AR MAPKKK RIRERMEM AR L EH
Fig. 3 Phylogenetic analysis of Volvariella volvacea MAPKKK protein and other fungal MAPKKK homologs
Note: Data in parentheses are the GenBank accession numbers. The numbers at the branches indicate the bootstrap values based on
Neighbor-joining analysis of 100 resampled datasets.
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