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7 12 1.1.2 [16]
ORP CcM 6 g/L 6 g/L,
10g/L 25 150 r/min
.91 Beh OSH 7 TB3( 30 g/L
(41 ORP OSH 30 g/L 200 g/L
10 g),STC( 200 g/L  Tris-CL 50 mmol/L
ORPs (pH:8.0) CaCl, 50 mmol/L) DCM
Beh 1.7 g/L 2 g/lL
lipid raft NH;NO; 1 g/L  glucose 10 g/L Na,HPO, PH
35 M 6.0 18 g/L
endocytosis g ORPs  1.1.3 Taq
TaKaRa NEB
Sigma DNA
ORP Miracloth Merck-Calbiochem

Primer-a-gene Labeling System
Drosophila OSBP-Dm pGEM-T Easy Vector Systems Promega

ORP 12 ZEARFYIERERE
BLASTP ORP ORD
1l gip 90 [4]
Caenorhabditis elegans ORP http://www.broad.mit.edu/annotation/
B 111 OSBPa genome/magnaporthe_grisea/Blast. html
Dictyosterlium slug ClustalX E le-1
fruiting [12) 1.3 mRFREBIREYHE
ORP 1.3.1 PCR DNA
MGG_03047.5 1kb
(Magnaporthe grisea Hebert 400 bp ORP1-F 5~%AAG-
Barr Pyricularia grisea(Cooke) Sacc.) CTTCTTTAATCCGCCGCCCATTC-3“ ORP1-R 5%
- AAGCTTCGACCAACCAGAGCAGCAAC-3~
[13] ) ] Y34 DNA MgORP1
ORP PCR
ORP 50 uL 94 4min 94 1min
ORP 60 1min 72 6 min 30 72 10 min
MgORP1 1.3.2 : pGEM-T easy
pT-MgORP1 BamH
L /[ECORV  pCX62 1.4 kb
1 MR ik pT-MgORP1 BamH /EcORV
1.1 #§ 3581 bp pKO-MgORP1
1.1.1 Y34, 14 FEEERERKRH &ML
pCX62 1.4.1 Sweigard 171
4 pSULF.gfp pCAMBIA1300 2 CM 25
ILV1 [25] John 150 r/min 2d 10 mL 100 mL
Innes Sainsbury Anne E. Oshourn YEG 1 15d
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Miracloth 10 mg/mL
Lysing enzymes, 1 mol/L sorbitol
25 h 60 r/min 30
Miracloth
2700><g
STC 2
STC 1x10® 10°
200 uL -80
1.4.2
20 min
40 PEG3350
20 min 5 mL
TB3

5 min

/mL

10 pL
1.25 mL 40 PTC STC
TB3
47 55
100 pL/mL
TB3

5 7d
1.5 FLFRYTFIEFN S FIIE
1.5.1 PCR

12 h
200 300 pL/mL

12 h

CM 2d 28
Talbot (18]

150 r/min
DNA
HPH853 5%
ACAGACGTCGCGGTGAGTT-3~ MgORP1
ORP-DR 5~%ATGCATGTTTTGGCACCGG-
PCR PCR 20 ul
94 4 min 94 1 min 60
Imin 72 1min 35 72 5min
1.5.2 Southern
Primer-a-gene Labeling System Promega
a-B2ldCcTP 1
MgORP1 1065 bp PCR
P1-F 57AAGCTTCTGGCGATTTCATGTC-3~
P1-R 5% TTTCTTCCACACTTCCAATG-3~

C-37

2 819bp ( H1 5T-
CCCAAGCTGCATCAT-3“ H2 52TGAACTACCCG-
CGTCTGT-39 2
1.6 RTMFERBEE
1.6.1
0.5 mm 2 uL 1x10°
/L

1.6.2 CM 28
5-7 d
DAPI(100 ng/mL)
50 ACT-2U Nikon
1.6.3
OMA 7d
25 3 4d 5mL
Miracloth
ACT-2U 50
1x10° /mL 20 uL
Parafilm Pwchiney Plastic Packaging Inc.
25 3 4h
6 8h
1.6.4
1x10°  /mL
[19]
17 REEEZEEEL
1.3 pT-MgORP1 MgORP1
1.4 kb
400 bp HindlIl
pSULF-gfp!*®
T-DNA [20]
DCM 100 pg/mL

2 BERAnpH

21 TEEREREYES ORP REERFFIDH
ORP
C 150 200
——ORD Beh
(41 Arabidopsis thaliana
Candida albicans Caenorhabditis

elegans Homo sapiens Neurospora

crassa (Drosophila melanogaster)
Mus musculus Saccharomyces cerevisiae
39 ORP 90
ORP — the
consensus sequence ORP

le-1 7
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http://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi 7]
http://smart.embl-heidelberg.de/ 6 ORP ORD
ORP MGG_03047.5 MGG_
11490.5 MGG_057185 MGG_09949.5 MGG_ PH Ankyrin coiled coil
13935.5 MGG_00853.5 ORP 7l ORP 6
ORD “ORD” MGG_03047.5 MGG_11490.5 N
ORP PH 7 OSH
ClustX 1-A 3 PH Oshlp Osh2p  Osh3p
3 subdomains PH =
PH Ankyrin ORP
OSBP Oshlp  Osh2p Ankyrin
e 3 ORD MGG _
EQVSHHPP “ ” 03047.5 N
fingerprint sequence ORP PH 3 Ankyrin
(A)
consensus W FFNEPLSMLQRLTEDLYS——-—-—==——=-== YVLDY[AAFA
MGG _03047. ! N TFNERTSLLYRCGEDMEYADLLDLARERSDSIERLVY| (AAFA
MGG-11490, TV SSNEPISLLORMAEQLEYVASLLD TAAKQKLETDRLL Y| TARA
MGG 13935, ) rﬁm NFLAPCSVVEVCHCWAERPHIFAAPASEVDPARRALLAQRLY
MGG_05718. GULESIAPFILSGTSLTEFSSYWC EHPTLF AAPAKESD PEKRAL LIYLKWF
MGG_09949. ENasSIRSNRSTDDMKGEAAQ LD LV Efd= == == = = == = = o e e e e e e e e e
MGG_00853. LAAVRFELYSOLLEPTPNLEYWUN-YLDAPNTFIAIGT SDDPVD RMLE[L REW
1
*
consensus  WEGYAS--------- rnwcﬁn LS gecor- -
MGG _03047. ASEYAST------- vasﬁm PLISATIHEYVRPD - -
MGG-11490. QFSSTRA----KERATR 4 FUPL {SATIJEMLRTESECP e ————
MGG_13935. LEAQLYVAGAPGTSIK {4 Ll FINSEVHCASTSD EQNK -- --
MGG_05718. ISTLROQYASRSEQYGNEK SLUPFBILELCKWEDEAG =
MGG 09949, --HOGHEETHTCYWDFPDNT
MGG 00853,  FUKDLEYAR------ GRPC S CIBAFRCNWEAEDNAP RVNTRATLDGTPDGS RPCSCAS S LRSKKNYD
* *
CONSENsUSs ====== == DGRF IS Y IS"FHA.ESKNGUTFUGN--LKSKFUGKS
MGG 03047, ==--- -- KNYRFFI}:Y ) cﬂ VAESPN-WIYWGESAVKSKFYGRS
MGG-11490,  ----- - GGVRL TURLE GAS-WEFAQAPAPTQKFUGKS
MGG 13935, ASTRL AL $SCQGECHMVRADGYARVEMTEN
MGG_05718. TTELpSHY ATOYSITN--VPTGVRLEGYNAQRATES
MGG_09949, ----- -- REYTS THE RS SYFYMVP EHHI RVD GTLKPRSKELGN

MGG 00853, AALGVAAGDSRAASNLSVAQTGTNPONPYVRVSYATIHNTEG 19 WEFY ISCP-~ERGLHARGFDQITAKFT

(B) 1 100 200
—_
] » L
Oshlp -.—E._%_@ | gﬂz;_-
1 100 200
i€

MGG_03047.5

1 FEE®E 61 OSBP ElRF3I5H it OSBP 18X ¥ 5l #Y L3
Fig. 1 Sequence alignments of the 6 Magnaporthe grisea OSBP homologues compared to other related proteins. (A)Alignment of
amino acid sequences from all Magnaporthe grisea ORP homologues with the consensus sequence. the consensus sequence compiled
from 39 independent OSBP homologues'®!. Residues identified by an asterisk(*) signified invariant amino acids found in all 39 OSBP
homologes. The bars(1-3) indicated OSBP subdomains within which the greatest sequence identity between OSBP homologues was
located. (B)The acrchitecture analysis of Osh1, Osh2 from yeast and MGG_03047.5 by simple modular architecture research tool
(http://smart.embl-heidelberg.de/).

© FERZERMEDHARFATIKSHELL http://journals. im. ac. cn



1164 Chunhua Lin et al. /Acta Microbiologica Sinica (2008) 48(9)

Oshlp  Osh2p 1-B 2 3
ORD —— the consensus 5 4
sequence E 8e-31 6 AMQORP1-3 AMgORP1-103
2.2 FSEE MgORP1 £ F KB FNIEIE MgORP1
2.2.1 PCR MgORP1 DNA
111 DNA MgORP1 1065 bp
HPHB853/ORP-DR PCR 2 PCR probel 2-A Y34
kb 5 AMgORP1-3  AMgORP1-103 Southern
MgORP1-1  MgORP1-2 MgORP1-3 MgORP1- BamH , EcoR Xho
66 MgORP1-103 DNA (
2.2.1 Southern 2-A) 2-C BamH
probe2 2-A PCR 5 Y34 2649bp 124bp 12096 bp 3
2 6 124 bp
DNA EcoR | 12096 bp
2-B 1 Y34 2649 bp EcoR
2 4 6 6580 bp
(A) 2
[ I T L A |
MgORPI
H2 HI kb
\B p”:“ r>>< pKO-MgORP1
HPHE53 ORP-DR
T ¥ B ebeay  y © B i
Tiph
bow“ O‘N\Q“: Coﬁx‘iw B
(©) Q\ngg\ q Qg .Q\ Qg\ Q\
5 @%‘v O vh%% LW »‘*‘9 o
®) 12 304 5 6 BamH 1 EcoRV Xho]

- L2
-

B2 MyORPLEEMMETHMMEURS FETE
Fig. 2 The MgORP1 knockout construct and molecular confirmation. (A)Restriction map of the MgORP1 genomic region and knockout
construct. Thick arrows indicate orientations of the MgORP1 and phosphotransferase(HPH) gene. Arrowheads indicate the primers used in
this assay. Restriction enzymes are in abbreviation as B(BamH ), X(Xho ), EV(EcoR V). The MgORP1 knockout construct pKO-ORP1
was constructed by replacing the BamH /EcoRV 3581 bp fragment of the MgORP1 gene with the hph(about 1.4kp) gene. (B)Southern
blot analysis of total genomic DNA samples isolated from Y34 and transformants were digested with EcoR . The probe is a 819 bp PCR
fragment amplified from hph gene open reading frame(the probe 2). Lane 1 is Y34 genomic DNA , lane2-6 are transformants. lane 4 and
lane 6 are AMgORP1-3 and AMgORP1-103. (C)Southern blot analysis of total genomic DNA samples isolated from Y34(WT),
AMgORP1-3, AMgORP1-103 (two deletion mutants) and MgORP1-COM-1(complementation strain) were digested with BamH

EcoRV and Xho . The probe is a 1065 bp PCR fragment amplified from Y34 genomic DNA using primers p1-f and p1-r(the probe 1).
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1.4 kb 3581 bp _
6580bp  2.1kb y MgORP1-COM- |

3581 bp 1400 bp Xho
2428 bp 1295 bp

MgORP1 Xho
4670 bp 3
MgORP1
AMgORP1-3
AM o -3
AMgORP1-103 MgORP1 o
111
1.8 (B) g M
23 REFRRBLETERHBEELER 71
2.3.1
6 L
E 5t
AMgORP1-3  AMgORP1-103 Y34 ‘g a b Y34
3-A 3B CM 10d z ol —+— AMgORPI-3
=]
Y34 6.6 cm 5.2cm 8 L\ —=—AMgORP1-103
—n—MgORP|-COM-|
80 1L
80~85 o b— ey
3 4 5 6 7 8 9 1011 12 13
DAI
B3 FEREEK Y34, REHKAMIORPL-3 FIAMgORP1-103
RHEBiMk MgORP1-COM-1 EEH AR EFE EE K% E
Fig. 3 Colony morphology of wild-type strain Y34, AMgORP1-3,
16.96 pm 99.05 pm Duncan AMgORP1-103, and the complementation strain MgORP1-COM-
1were grown on complete medium(CM) for 6 days(A). Growth curve
of deleted mutants and complemented transformant (MgORP1-
1 MgORP1 COM-1) on CM for 13 days(B).
2.3.2
1 MgORP1
7.32x10°  /mL 4.42x10°  /mL
60 AMgORP1-3
AMgORP1-103 30 12
PCR Southern
2-C MgORP1-COM-1
#1 WEHE MJORPL BRT{KRIRE S
Table 1  Phenotypic analysis of MgORP1 mutants of M. grisea®
Strain Colony diameter/(cm) Conidiation /(x10°/mL)°  Length/width ratio of conidia’  Distance between two nucleus/um®
Y34 5.8+0.07 7.32+0.78 3.7420.46 57.73221.00
AMgORP1-3 4.92+0.13 4.42+0.38 3.6140.67 50.56+14.97
MgORP1-COM-1 5.66=0.11 6.230.49 3.63+0.58 52.43+17.54

3 Data provided in all columns were averages with standard deviations. ® Diameter of colony at day 9 after incubation on complete medium agar
plates under 28 . ©Average numbers of conidia harvested from a 9-cm oatmeal agar plate at day 10 after incubation under 28 . ¢ Conidial
length/width ratio; average of 50 measurements. © Average distance between nucleus of mycelia in 50 measurements; stained by DAPI.
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EcoRV Fusarium
(BamHI  Xhol ) acuminatum S.cerevisiae
Ashbya gossypii A.nidulans
MgORP1 C.albicans U.maydis
3
19 Bartnicki- Gatcia
63 6 50 the vesicle supply center model 2% 2°!
3 1 MgORP1-COM-1
6.23x10° Spitzenkorper®!
/mL 71
MgORP1 Spitzenkdorper vesicles
3 ﬁl@ sterol-rich lipid raft
ORPs
(261 Candida albicans  Aspergillus
nidulans Myriocin
[l ORP
ORP MgORP1
ORP
ORP ORD
6
ERG2
MgORP1 1 ORPs
WHE - Beh OSH OSH
OSH
80 L7
9cm MgORP1
15 ~20
OSH Rho
C.albicans

S.cerevisiae OSH3

227 Ry TP Bt AATR TAE R B A F KA Y AR AT

HEERFRE TR, HIRFETALPALEERE

osr Rho  CDCA% RNOID i fag osdn § i o Mo A3 46 i AR R 246

Oshd BE, 428 8 PEG A~ B A Sk AR S50 B B AR 4Y

Rho CDC42 AR, BRI R E AR B A3
24 KEHRELERTIZRARAAEE A #0045

T fEs— IR RS Y Bt
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Characterization of oxysterol binding protein homolog MgORP1 in the
rice blast fungus Magnaporthe grisea

Chunhua Lin*?, Fucong Zheng>**

(‘Environment and Plant Protection College, Hainan University, Danzhou 571737, China)
(Environment and Plant Protection Institute, Chinese Academy of Tropical Agricultural Sciences, Danzhou 571737, China)

Abstract: [Objective] To study the component of ORPs (Oxysterol-binding proteins-related proteins) family in the rice fungus
(Magnaporthe grisea), and the functions of MgORP1 gene with growing development of M. grisea, we constructed two MgORP1
deletion mutants and a complementation mutant. [Methods] All proteins of ORPs have a conserved OSBP-related ligand-binding
domain (ORD), which was compared by BLASTP with the sequences of M. grisea genomic DNA published in M.grisea database.
One of ORP gene, designated as MgORP1, was deleted by gene replacement and then the phenotypes of AMgORP1 were charac-
terized. [Results] Six putative ORP family proteins have been found in M. grisea, and the growth rate of hyphal colony in complete
medium and conidiation of AMgORP1 were lower, whereas the ability of conidia germination, appressoria formation and patho-
genicity were normal. [Conclusion] MgORP1 gene of M.grisea was probably involved in colony growth and conidiation.

Keywords: Magnaporthe grisea; sterol; oxysterol binding proteins; gene knockout
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