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L1 ##
1.1.1 WS FE R 3R A E B ( Beauveria
bassiana ) Bb0062 Tk, /0 B H B UL i 32 75 W ( Pieris
rape) , PRAF T VU B R A W) HOAR G s MU AR AT TE
(Agrobaterium tumefaciens AGL1) F T Bk 70 (9 18 & /Y
AL B AL B AR, B A 3L R WM 52 KA Mark
Guiltinan 18 - 24
L1020 = 2550 A0 A - 6 e [ml i 20 Al iR &
RNA PCR Kit (AMV) ik 7 & . pGEM-T Easy Vector
G & L R R M D) g X B R A TR (R
) ABRA T BEAH Bio-RAD 24w 7 i o
1.2 SEHERTHHKSSE T-DNA MEFF]
HITEBE

FIH w8 W30 09 7 2k 54T T-DNA 58 42 14 1y fifi
2" T-DNA {3 ¥ 51 i 7o B 7 1 A 48 25 19 O i

1.3 Bbmpd BI&RE S

Sl EmMIE RN RA O EE T AERKS
Bbhog! ¢ 7€ A8 1R S &f B 22 KRR T &
0.8 mol/L NaCl (% ¥ 1K #r [T K; 5% &, T 26°C.
180 r/min Z&5 4 F 43175 F 0.6 F1 12 h, #R Ji5 $2 HU
RNA,#] | RNA PCR Kit (AMV) ik % & ¥E47 RT-
PCR, R4 Bbmpd ) %i 1% )3 51 % i 51 ¥ mpd-F/

®1 XHFASIMFS

Table 1  Primers used in this study

Primer  Sequence (5'—3") " RestrictioAn
enzyme site

mpd-F CAAGGCTGTTCATTTCGGTG

mpd-R GATGAACTCGGCAAGGGTGT

LF ATAGTCGGCAAAGTCAGG

LR ATCGGCAAATACGACCTC

RF TGACTAGTCACGACTGAGTCCAAGAT Spe 1

RR CCCAAGCTTTCAAGGTCTAGACAGCCA  HindIlI

Purp TCATCGTAGGTATAAACCTC

Dp TGCATACCATAGCCACTCTG

mF CATCATCATGGCTCCCAAGG

mR ACCAAAGAAAACCTCACAGC

" Underlined sequences are protection bases and restriction sites.

mpd-R(WLZ& 1), DL 3-8 B2 H il i it &l 55 5 Bepd
HAFRIEA N 43 Hr Bbmpd (3 IR
1.4 RIEZEHFBTEEE

FIH 5149 LF/LR (RF/RR 43 51| LA EK A 11 5 5 J
DAL DNA Sy AR 7 36 15 21 6] 5 55 41 1) 22 B 5 4
F Bt LB fil RB, LB 35 [ %] pGEM-T Easy # & |,
JE 1, pGEM-LB, H Spe 1 /Hind Il fili 4] PCR /=4 RB
JE i B F| pUC-bar 21k I, JE it pUC-bar-RB; EcoR
[ ¥l Y) pGEM-LB, [5 4 LB 3f 52 & | pUC-bar-RB
I, J% i pUC-LB-bar-RB, Spe 1 /Hind T E§ 4] pUC-
LB-bar-RB, [f]f LB-bar-RB Jf ¢ f& %] 11 i i br ic
pZPtk """ B 7] 95 2 K AR pZPtk-LB-bar-RB,
AR I P o0k 1,
1.5 EEREEAELFHFESRKIE

1 7] 95 8 4 4 4& pZPik-LB-bar-RB ] i 1 &
AMRBEAKFT I AGLL, R HIAR i AR AT 1 A =2 19 38t %
S A TJ7 V5 84T Bbmpd J DR () W) 2 A BRI IR
LA AL T B 0 e R AR Ma 25T 7 sk AT
JIE A B B H IR B R Y B A TR B S A S AR
PR (5-fluoro-2’-deoxyuridine , F2du ) 2 [ 55 3% 3
HEAT O BE , 6 BB MR B Ak - 19 B 41 DNA, R 4
bar FikJofF b B & Ik 5 TupC 5 Bbmpd B RB |
)P 1514 PupC #1 DP, L &% 514 mF #il mR,
FIH] PCR J5 ik 4T Bbmpd K& A [R] I 8 20 5% 4k 1 19
i 1% 55 $0IE .
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2.1 HmAEE I-MBREEEHESBERR L
FIIH=ES S

FIH] YADE 97 34 153 2 BR ] (1 {#  T-DNA 4
AR Je H B P 51 3037 bp, @81 40 #r 3k
W, 978 5k [R5 4 ) Bk 960 190 4 T ) 1 -0 PR i e
SURGEHE P (ACU32784) A DL S 98% , Ay FF
v R 1 s PR Ay G A K A 1 R T T - TR T R T
A il Bbmpd, % 2 K #) ORF ( Open Reading
Frame) &+ & 1334 bp, & A —- 158 bp BN & F,
AR GT. . AG 15, it se By 3037 bp J¥ 418
fi4% Bbmpd E IR T (ATG) Ll 541 1332 bp Al
LR (TGA) Fi#IF 41 371 bp,

1E Bbmpd FL R ) ATG i 1332 bp ¥ 3| Hp &
A — BB HEN B IR P o0 o A7 AE 3 438 TATA-box Al
4 >~ CCAAT 45t B (¥ 3 3 + oo . ATG | -
966 bpkt & A —A & Jy e sefF STREs (CCCCT)
OCIE T B8 W w8 s IR R A L SR SR LR
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XTI RE AR OCHE K ) 5% S B0G . ATG |
Ji#-813 bp F1-341 bp 4b % & A —4> 5 ih &5 09 o A
W & H CREA £545 /75 (SYGGRG ) #H—3 1Y T
{1} GTGGAG #1 CCGGAG,
2.2 Bbmpd HRIESH
TE BRI AR TR B AR TR T R & B IR R i

T (RIS 0 h) ,Bbmpd B3R EKF-85A%, — H 32 3|
FB I NIE T (S 6 h 112 h) , H KKK

EZHE (W E 1 BT a8 )., Hogl ( high-osmolarity
glycerol pathway ) {55 ik 12 ] IZ A 7E T 2R E W
HFEZ m e AR 85 S5, 8@ ik Hogl % 12 4
5 M P B e DA N 0 e AR OG . S WA Bbmpd
(1) e 3K 42 75 52 BK A6 1 45 7 7Y Hogl MAPK [m] Y 55 A
Bbhog! By5Z M, ] HH RT-PCR K5l T Bbhogl 2k
AT Bbmpd FEIEH FMH NS5 RBIESAMEHT
(FIEAKF . G5R WK, 78 Bbhogl B 5Bk,
Bbmpd B)RIKBE TR, ESBHRENHES T, H
FEIRACEAF BN — 5 19 LR, EAT B S A T R R A AR
H SR IR (g 1 R o

WT Bb/ogl mutant
6h 12h Oh 6h 12h

B —
ey — - —

B 1 RT-PCR 4 #f Bbmpd B3R &4
Fig. 1  Analysis of Bbmpd expression by RT-PCR.

2.3 Bbmpd ElIEEAHEN FHIIGIESREIE

Vg JT ) i 1 () 95 2 A T AR i AR AT T A F ik
SN A R BRI R A, B OB M AR A R
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TFRAN—20( 2y 1.7 kb) By | B, Ak + M9 M13
M17 REed™ 3415 BAH 0 A9 R Be (il 2-A iR 5 #l
ﬁFJ TupC/DP HEAT4" 1S 55 4IF , B A 18 ik 5 5% i+ M18

REY 3815 B4 5 v B, i % Ak 1 M9 M13 M17 7]
u?ﬁi FEZ) 1.7 kb R/ A B (&l 2-B firR ),
S — 8. 1% R B Oy 25 JE S8 E Ak T
M9 M13 M17 #5544 T [RFEE L .
2.4 Bbmpd EBEARENLFHSHF

XoF JT AR A5 1 [) 9058 20 2 A 0 B A TR R A T 0T
oo &3 Bbmpd [R5 5 2 % 1k 7 76 4 Q15 9%
B R IE A W A R AR AL (&l 3-A,B IR ) .

RAE = B 38 25 T, Bbmpd [R] I8 5 20 5% 4k 1 (9 28
T B A TR B A P4 AR A 1 (I 3-CL D B
N) o FEA R IR S b, IR E AR AL T R 2R RO
JE A RE L L ESS R R, Bbmpd

5 ER IR B TR A e B A AT G, HE R AR O R BR
R R A IE R AR R (R 2) .

MIS1 2 3 4 5§

E 2 Bbmpd RREAENLTH PCR fFik 5101E

Fig. 2 Screening of Bbmpd-disrupted transformants by PCR. The
putative transformants (lane 2-5) and wild type strain (lane 1) were
first screened by PCR with primers mF/mR (A) or with specific
primers PrpC/DP (B). Lane 2,3,4 and 5 were respectively the
transformants M18 , M9 ,M13 and M17.

Bbmpd mutant

3 Bbmpd SREREFREERS
Fig. 3 The colony morphology of wild type strain and Bbmpd-
disrupte mutant. Wild type strain Bb0062 ( WT ) and Bbmpd-

CZM
+0.8 mol/L NaCl

disrupted mutant were respectively incubated on Czapek medium ( A
and B) or Czapek supplemented with 0. 8 mol/L NaCl at 26°C for 2

weeks.

3 aHb

H B BT A R 22 R BB 0 2R LT AT A A
J7 i BA EEAE A, B Al AR AR — R A7 Bk R o
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BN, LR R I S A AR O R
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FR B R JE LB RRALTE M H B BE , X 2R H T A
HEEm ) — & R AR Ruijter 554 2l 55 (1
V- T 55 B3t S B D) mpd RRCRR S, 28 8 A 43 2R
R RL NS A AT o N N e SRR S O S
Vi R S 0 1 3 N B R R AR AR BT
K BRI AR L-BA TR H S 1 ML <80 2 DA R B, DA TG
REL 0BT 85 I 5 ) Sk — i A2, T 5 Bt A BRI 1 i A
H A A A L B BR A 1 5 R ) 0 5 TR 52 4 ) G
AATFTRE— B0

K2 BEHNTRSEK
Table 2 Conidia yield and growth of wild type strain,

ecotopic integration and Bbmpd-disrupted mutants

Conidial yield/
Strain * . P Diameter/ mm
(conidia/mm” )

Wild type 4.04 +0.44 x 10’ 32.5 +0.84
M9 4.20 +0.37 x 10’ 32.8 £0.75
M13 4.13 £0.40 x 10’ 32.0+0.63
M17 4.04 +0.38 x 10’ 33.0 +0.63
M18 3.96 +0.48 x 10’ 32.0 =0. 89

" M9,M13 and M17 are the Bbmpd-disrupted mutants, and M18 is the

ecotopic integration.

1-BE IR H &5 i B &0 55 Y Bbmpd 19 )3 3 1 X
BCEA LA RO Te A, I 2 B PR Y 3R 5k AT g
55300855 W38 R AT G, RT-PCR 45 2R 8 75, Bbmpd
(3K 32 B = 8 R B 1915 5 Bbmpd FER RBR
RARTE R B G T A KW A AR S . A
T LA B30T, HEM Bbmpd 5 BRAD AR X 5 5 BR Y
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gz mpd 7877 LT 22 vh R K OK - B
T ESR L, T N MPD {5 P SR 24
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M FCIE AR A S R T, BRGNS R RE

0 AT WL mpd FE R R 220K B R D g
ARANE o 55 B AR AR A L, BR 98 B AR Bbmpd i
ROBIRTE A OB AR Y - 0 B T 35 2
(W32 2) , JeE 1 B SR 8 R I I AE A7

AT a2 3k R R o0 A 5 2 DR e BR R S -
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Cloning and expression of the osmotic tolerance gene
Bbmpd of Beauveria bassiana

R 1# s oge 1,2# . 1 . 1 +1 4
Zhibing Luo " ,Kai Jin "™, Yongjun Zhang ,Zengqiang Wu , Yan Pei *
('Key Laboratory of Biotechnology and Crop Quality Improvement of Ministry of Agriculture of China, Biotechnology
Research Center,Southwest University , Chongqing 400716, China)
(*Genetic Engineering Research Center, Institute of Bioengineering, Chongqing University, Chongqing 400030 , China)

Abstract: [ Objective ] We isolate the gene involved in osmotolerance of Beauwveria bassiana for investigation the
adaptation mechanism of the fungus to adversity. [ Methods] T-DNA tagging and genomic DNA walking were carried out
by using Y-shaped adaptor dependent extension ( YADE) method. RT-PCR was used to analyze the transcription profile of
Bbmpd. [ Results] A gene ( Bbmpd) encoding mannitol 1-phosphate dehydrogenase in B. bassiana was identified. The
transcription of Bbmpd was induced by osmostress (0.8 mol/L NaCl) in wild type strain,while significantly decreased in
Bbhogl mutant, indicating that the transcription of Bbmpd was regulated by Hogl pathway in B. bassiana. Bbmpd-
disrupted mutants showed sensitive to osmostress on Czapek’s medium containing 0. 8 mol/L NaCl. However, the growth
and sporulation of the Bbmpd-disrupted mutants in vitro were not significantly different from that of wild type strain.
[ Conclusion ] Mannitol 1-phosphate dehydrogenase gene was isolated by T-DNA tagging,and was found to be involved in
the osmostress of B. bassiana. The transcription of Bbmpd was induced by osmostress and regulated by Hogl pathway.

Keywords : Beauveria bassiana ; mannitol 1-phosphate dehydrogenase; osmostress; Y-shaped adaptor dependent extension
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