Short Communication R E

WY 23R Acta Microbiologica Sinica
50(7):962 —968; 4 July 2010
ISSN 0001 -6209; CN 11 -1995/Q

http://journals. im. ac. en/actamicrocn

INE FEEE PsNCS1 K F R 5 B2 K 3 R R IAFRE

WEKE, T, REE,RAR, BHE, FWW, IRk E"
(P AR KA R 525 B T A0l 5 A 02 TSR Bl 712100)

FEE [ B ] sa B /N7 255 v & 45 B F 8% 2 11 36 [ PsNCST, 43 B HE 76 95 B A R & & ) 309 1 & 3k 7K -
[ 75 )R FH S B 26 A RT-PCR 4% R 5 PsNCST () cDNA JE 51, 5% FH A= 9045 5 25 57 AR T30 43 07 12 52 ] 4 7%
1 DR ST 45 4 S S B AR B R G K B 5 as T SR I 9O a8 it RT-PCR AR 43 #r PsNCST 7 9% T A [+
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SeWF 5% T R B B (Saccharomyces cerevisiae ) H |
NCS #H 1 Frglp, & iz & H N R i B A 2% 1k
FRAE, [5] I 2 55 B 7 45 4 /9 0 5 8 . Saitoh
2 NREIL T (Magnaporthe grisea) 52 B 148 — 4~
NCS 2K [ K Mg-NCS-1, %if 1% 5 K 0 %% 56 745 1k 1] vk
MR AT THESE . BF5E R B I B I el e 7%
TR R BE % 1E W AR K B9 2R AR TR AR B0l M Sk A JE 22
S, (B R 5 VR BE I B 2 R R M R R TR S o o8 A
W MR A K, 7E R W A M MR
( Schizosaccharomyces pombe ) W1, Hamasaki-Katagiri
SR SE R W] Neslp BLAT 45 485 8 F Al N K 3
St R AL AR AL, O L F AT I 77 S0 2458 I B 10 6 1P
IR 5 4 A 30 T P 4 DB . Mota 25T A i B
(Aspergillus fumigatus) ) NCSA W55 % 1 , nesA X4
it 2 AT 22 T 55 A 14 2 A1 DL K 2R T iR Y
YERT, T R 25 09 B PRS2 AN R L SR, 6 TR
LR T P AR DG 5 , BRI AR UL ARGE

AW 5 v B B — AN F K W NCS Sk A
PsNCS1, 3% 12 3% [H g 6% 09 85 1 647 1 1000 53 47, #4
BT RGEHAR o0 T HORGOC R ML R 1, O
FIFH 92 1} 98 5 72 5 RT-PCR (%05 BRI 1 1% 3L X 78
9o T AN [ 7 I 390 1 6 38 KK, ik o Sy it — A 5T
R R TE /N 22 25 5 TS 15 5 i A2 A B0 i A b i AR
FHBE 7 BeAilh

1 MopAn 7 %

1.1
1.1.1  FEF K AL EL . Biozol ik F| M B BioFlux

/N ), M-MLV reverse transcriptase & ¥ & W [
Invitrogen 7\ 7] , ¥ % SZ [iff Al Tag DNA RAE 43 ) W
H TaKaRa 7\ @] #1 Fermentas /3 &), pGEM-T easy %
K1 Promega 22l FIf JHAXLAS ABI 3730XL il /7
1 A1 ABI PRISM 7500 3£ i} %€ # PCR X ¥y H
Applied Biosystems 2\ ] .

L1.2 G R AI /N R B/ 22 iR o
B 1697 /A 285 T O CYR32 A= B/, 2 ¢ P L
RAMBHE R AR 7 B ) S e S g s 4R 4t . /N
4 ¥ ) B F S5 BRI B 4 B R IR Kang 19 07 12 E
A1 N S T CYR32 32 Fh 8 N 22 < Bt
169” &,/ 5l FHaRb S 12.24 .72 .96 168 216 264 h
IFIRCRE , B IO ol i BT A T, - 80°C fRAF &
Mo NEZRE R A BT W & M2 EIES R

Zhang %" {438
1.2 £%E 2 RNA [IZELAI cDNA &5

K 1 Biozol 125 £ MU 4% 45 T 2 48 1 L W & A
T N [ B2 R i ] A4 3 RNA %5 —4% cDNA & %
R M-MLV reverse transcriptase i& 77 &5 #2 F 144 B 3F
17, W 51k oligo d(T) 46
1.3 £45 5 PsNCS1 # cDNA F 5| 5= &

ARSI EMERN/PNEFBER AR T K
cDNA SCPERUNE Z5 85 18 5/ & 2R MU EAE ¢DNA 3
JETH AR B PIAS 5 NCS 8 AR 805 /19 EST 7 41
Ps_5158 ( Genbank % 3¢5 ES322819) Fil WRIS_5545
(Genbank % 5% 5 GR304801) ., M AT 4R 47 1Y F A ¢
JEE v 4R 3 S TR 2R AT BORE B2 L, il D) 48 8 R R
T7 F1 SP6 5| Wyt 45 XL M 7y o 4R 45 19 )5 91) 2 444,
H1 DNAStar £ 4 58 @ Df 4% 3K 43 & [ PsNCS1
cDNA 2 K. 2 59 ik % F H T ik Bd 332 A€ ( Open
Reading Frame, ORF) {9 IE 14 , F| | Primer Premier
5.0 B A A W B i — X518 PRI (57-
ACAGAACCACAACACTACGAG-3") #1 PR1 ( 5'-
GCAGATAGGAAAACGAATTC-3") . DL/ 4 55 Wi
H T cDNA it , ¥ 1445 8] PCR 4. PCR
J¥ 5 :95C 4 min;94°C 30 5,52°C 30 s,72°C 2 min,
40 MR ;72°C 10 min, 1. 5% 35 g A BE i FL Uk A
M, PCR 7™ 4y Ji¢ 101 W J5 1% 4% 25 pGEM-T easy K,
M13 + Fl M13-5| #4700 )5
1.4 FISH

FIH ORF finder ( http://www. ncbhi. nlm. nih.
gov/ gorf/ gorf. html) X J 51 f) F Tk [5) 152 4 34 47 A5 4%
— 2% 25 ¥ F ProtParam 2 ¥ ( http://www. expasy.
ch/tools/protparam. html) FU il ; &% 1 J5z 30 4f Jfd & ff
H Psort (http://wolfpsort. org/) Fil Il 5 {5 5 M R
FH SignalP # {2} (http://www. cbs. dtu. dk/services/
SignalP/) ; JF 5] i Ht Ak 4% 2L 7500 5% A NetGlycate 1.0
( http://www. cbs. dtu. dk/services/
NetGlycate/) ; & F& B2 J5° 5] 8 B2 Ak 057 s B0 % HH
NetPhos 2.0 server ( http://www. chs. dtu. dk/
services/NetPhos/ ) ;& il ExPASy ffJ ProtScale & ¥
*f & % B2 ¢ 4] (http://www. expasy. org/cgi-bin/
protscale. pl) BEAT B K P23 BT 5 3 H BU4S 14 2 BE Bl H]
( http://www. ebi. ac. uk/
InterProScan/) # J¥ i#f 17 # M, | ] Megad. 0 Fi
DNAMANG. 0 45 3 {1 E 47 2 11 19 2 57 471 LL X il &

server

InterProScan
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SRl A R IR
1.5 SLEZE¥xE= RT-PCR 5317

RIE PsNCS1 XK1 ¢cDNA J¥ %, ] H Premier
5.0 B AF it & RT-PCR 514 ( L5 #:5'-
AGCAACAGCCAAAGCCAACC3'; T W 51 % 5'-
CTCGTAGTGTTGTGGTTCTGTGCC-3") , /N 4
B WL (Actin) FERAE R NS ( EES 9.5 -
TTGGATTCTGGAGATGGTGTC-3"; T ¥ig 5l ¥y: 5'-
CTCTTCGGCGGTGGTAGTGA-3") ., W i ABI PRISM
7500 SEm)AE i PCR X, DL 46§ (i & 54 1 M 4%
AHURE S cDNA B AR, #47 RT-PCR §7 3% . &
MAKZJ70.5uL 50 x SYBR Green,0. 1yl ROX, 1
pL 10 x ¢DNA,2.5 wL 10 x Taq buffer,2. 5 mmol/
L MgCl,,0. 16 mmol/L dNTP,0.2 wmol /L B[#), #h
Bk 2B SAARFL 25 pL, RN RF R :95C 1 min;
95°C 10 5,60°C 20 s,72°C 40 5,40 NMEH ., Jx i 4E
WS 53 AT 9B AR Ak il £ A i it £k, PCR 7= 9
KA B R sk, AR ESR 3 K, C{E
BOF{E . R A Delta Delta Ct 32 43§17 52 55 £ 4l , o4
SE R R A X gk

2 HERFAT

2.1 PsNCS1 EE£K cDNA T [E

X Ps_5158 F1 WRIS_5545 J5t ki I /¥ & B0 W 4%
JP5N ¥ A polyA 4544, Ps _5158 4fi A ki Bt 998bp,
WRIS_5545 #fi A K& 4 1010 bp, DNAStar [t Xf %
LW E AE ORF XAFEAE 2 /M g 3 2 5% . 7F NCBI
R ORF Finder %4, & 8 W 2% )5 91 ¥ — A
573 bp M 5E%E ORF X, B0 5 (A P~ E LR T 51 1)
ZE5 . AT E LR 1) 2% 5 0T RE SN I OR o i
B, R T i — 2 i cDNA J3 41 i e v, R
/N SR T A cDNA #idi, L PF1 Al PR1 5]
Y#EAT PCR 47318, J5 s B IF P L 10 A Boki il )7, Jf
5545 1P 5 BF 32t B 43845 1007 bp B9 & K
c¢DNA JF %] ( Genbank % 3 %5 GU134621) ., PsNCS1
HEP Y cDNA JF 51437 573 bp (09 FF 5 W2 HE | g i
190 IR, a5 8 115 /N 22 1 55 18 ( Puccinia
gramins, GU134621) X {4 14 B& ( Laccaria bicolor,
XP _ 001876627 ) . # J& B ( Postia placenta, XP _
002470324 ) 1 B B2 BK T8 ( Cryptococcus neoformans,
XP_774284) BRIE B hi (A 1/ ( Malassezia globosa, XP
_001731888) . £ K& B2 ) B ( Ustilago maydis, XP_

756667) () NCS 2 H B A7 8 i 09 A1 8L BE, 235
96% 84% .80% .79% .77% .72% .
2.2 PsNCS1 B EBKF 524

PsNCS1 % i 85 1 45 W sl 4.96, 73 F & 8
22.17 kDa, Vg Kt - 0. 617, #E M i2% 4 11 52 R 1
HEE . ERFIASES IR, B R, A T
AL I A Y TT BE 1 B K, Sl T4.8% . PsNCSI fF
15 8 AL BOME BE A AL i, 20 B AE S 3 05 7 AL
5525 60 V55 53 AL 55 100 i 5 130 i 5 163 £
55 174 i RN AEAE 7 D 22808 2 A AR M 2 A
P G PR W PR AL A o 5 Al L T R AT R 8 A0
FIEEXS, & B PsNCST 5 HAl 2L NCS #E H —FE, H
A 4 B LG E AR ST S5 EF-hand, JF H A
AN R S S EBEAL AL (& 1), 3BT H AR 8 o i
RUMESEE G H M . it — 2Dk PsNCST #7325 4
B2 L 5 HABAEY) NCS 8 Ry BEAL G 5 1B T 25
ANk HAH TR AR ) L DL K sh Y i NCS
AT T HE AP IIRAL, FEFH] MEGA 4.0 84, 5k H]
L2 5 (neighbor joining method, NJ) ¥ & T £ 4t i
e (B 2) o RGN, PsNCST 58 FETTHY
INFEFF 45 1 ( Puccinia gramins) W8 b B8 ( Laccaria
bicolor) . #5 Ji& Wi ( Postia placenta ) . 3 B & Bk
( Cryptococcus neoformans) FRIE S 4 B ( Malassezia
globosa) . T K I B AN B ( Ustilago maydis) it) NCS 25
PR B i, M 1 — R0 3, TR T T4 1) LT
9 NCS WG R T 75 — 43 3¢, B AT 3[R Al i T EL B T
Rt KEZYM NCS MM BL T 11 250, dEfL R
I3, PsNCST 52k {0 7 1 ] H & 1Y NCS 3%
GRFRE, 5STRFEITNCS EHAFILRKZ,
5 3 4 1 NCS B B AH X .
2.3 PsNCS1 fLBtEE RT-PCR 43 #f

SE G E # PCR 43 #r 17 PsNCS1 78 5 4 ¥
A WA T 228 8 (12hpi ) AR B B (24hpi) ek
A2 T 2298 T e (72 hpi) A7 46 (168 hpi, 216 hpi,
264hpi) % B 2 FE AN [H] B B iy kK (B 3)
i R W, PsNCS1 1 2481 LA B A= G 2 )5 A [F] iy
) A B AT e 3k, H v 7 BB A0 1 R 2E A I R A R
e, M A R GR Y 2 A, TER PN
72 WA, [8] 2 76 5 iy B ek AR LG, iR R SR Gk AL
A TR A, KR RH EI5 72 h Rk &R,
I B A7k H 1) 0.06 475,12 h H1 24 h iif 3Kk
AN E T RIKERNO0.17 A0.13 /5, 72 h J5
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N-myristolation EF-hand 1
PsNCS1 DCPSGV D 60
PgNCS DCPSGW D 60
UmCNS DCPSGF D 59
MgCNS1 DCPSGF D 60
AfNCSA DCPSGF D 60
SpNCS1p 1 D 60
ScFrqlp 60
PsNCS1 120
PgNCS 120
UmCNS 119
MgCNS1 120
AfNCSA 120
SpNCS1lp 120
ScFrqlp 120
PsNCS1 151
PgNCS 151
UmCNS 179
MgCNS1 151
AfNCSA 151
SpNCS1lp 151
ScFrqglp 151
PsNCS1 190
PgNCS 190
UmCNS 218
MgCNS1 190
AfNCSA 190
SpNCS1lp 190
ScFrglp 190
1 /INEZEE PsNCS1 5EHM AR NCS S E BT 5 Lk Xt
Fig.1 Multiple sequence alignment of PsNCS1 and NCS proteins of other fungi. Amino acid residues identical among seven NCS proteins are

shaded in light grey while residues identical above 3 are shaded in black. EF-hand calcium binding domains and N-myristoylation motif are

indicated. PsNCS1 ( Puccinia striiformis, GU134621), PgNCS ( Puccinia graminis, PGTT_09250), UmCNS ( Ustilago maydis, XP_756667) ,

MgCNSI ( Magnaporthe grisea, XP_363624 ), AfNCSA ( Aspergillus fumigatus, XP _751298 ), SpNCSlp ( Schizosaccharomyces pombe, NP _

592879), ScFrqlp (Saccharomyces cerevisiae, AAB64809).

PsNCS1 R ik R R EREES b 264 h SR 3%k i
ThiEg 7 BT I 0. 27 £
3 4t

A T YN AR 5 B 1 4 ) A 205 5
BRI AR (1R PSNCS1, 2 15 91 Wt 22 0, 1238 14 4
WHHY B8 117 9UAE S, AR ER (14 47 EF-hand
ARV K N R TR AL AR OE B 1A F R
22.17 kDa, 3% 15 CL R 3 ) RIECH T NCS-1 28 F14824
L AR AT S R, AR (LA
—EO RS A B A A LB S AT T B
VAT 4 ) OB LD L sh Wy g NCS 3 e 4% A it
ety ot B TR 9 e

INEZRBHRAN EG, — k4 h R4,
12 Wi W) A TR 22,24 h B W) A 4%, 48 =72 h
WA TR 2231 I K 43 S e I PR 40 L TR R 4 e
Ja 4 =5d P RRE 22 n] L /N Z2 it b PR IR RO Y
TEBE ; 75 12 Y& o W18 D B8 )= FL 4544 ,8 d TR IR 7
INZE U i R B IE LR B AT HE L 10 d S JF B R AR R
BT EASHEAEKET SRS, AR L F
SR B 2 M BT B Ca’ T MR AL SEmE Ak
s RT-PCR &5 B/~ , PsNCS1 e i F . & LA
B Az Y 75 R AR e ) 5 ¥ ek, Kb e Z 1
MZEE IR B E . LRSS T A5H
L0710 TV S8R 2R 45 1 S A, 7F SR 2450 18 B R
A, R AR & B Neslp F1 NesA 23 551 5 A i 5
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Aspergillus niger (XP_001390945) \
Aspergillus fumigatus (XP_751298)
Aspergillus oryzae (XP_001826975)
Aspergillus nidulans (XP_662945)
Coccidioides immitis (XP_001249092)
Sclerotinia sclerotiorum (XP_001597725) >
Gibberella zeae (XP_389767)
Magnaporthe grisea (XP_363624)
Neurospora crassa (XP_957456)

84 - Fungi
Yarrowia lipolytica (XP_503971)

100

3100AWO00S Y
I ssejoqns

Class I

Schizosaccharomyces pombe (NP_592879)

J\.

Cryptococcus neoformans (XP_774284)
Malassezia globosa (XP_001731888)
Ustilago maydis (XP_756667)

96 Laccaria bicolor (XP_001876627) >'
_|i Postia placenta (XP_002470324)
,—— Puccinia striiformis (GU134621)
100 = Puccinia graminis (PGTT_09250) -
Saccoglossus kowalevskii (NP_001158495)

Nematostella vectensis (XP_001639303)
Trichoplax adhaerens (XP_002109846)

9)a0AwoIpiseqg
11 Ssejoqns

100

Class 11

Tetraodon nigroviridis (CAG05167)
[[ Danio rerio (NP_001018350) Animal
100 Xenopus tropicalis (NP_988973)
Mus musculus (NP_062655)

0.05 90" Homo sapiens (NP_055101)

B2 NEZEHPNCSI 5HAYHRE NCS FiREE A F 5 #3257
Fig.2 Phylogenetic tree comparsion of PsNCSI in Pst with NCS proteins in other organisms. Names of organisms and gene accession numbers are
shown at the branches. Bootstrap support values above 80% are indicated at the nodes. The scale bar indicates 0. 05 amino acid replacements per

site. The PsNCSI from Pst is underlined.
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us 24 168 216
Developmental stage of Pst

B3 FAELXERBEEEN PsNCS1 ERFKIAKFEHLI K EE PCR 47
Fig.3 Real-time PCR analysis of PsNCS1 expression at different developmental stages of Pst. Actin was chosen as the reference gene and US

is used as a calibration for relative quantification. US: urediospore; GT: germ tube; hpi: hours post inoculation.

o5 T8 B LA R AR 3 2F A AR R T AR L kM TR ARAUIN, AR B T N B I 2R AR O
AU S 1o o A% R T N IR S Ca“’ﬂéﬁﬁﬁ%% oAl XIAR 55 UM A B o X gt — 20 U, A f=
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SRR AP A5 TR B AR 2R A I U B Ca W
FHE i T 5 PsNCSL By 254, NI 5 7 PsNCS1
SRR

WAL AR, AN TR Itz
PEHAR  MEF AT 3L o0 B . H T/ ZZ 545 W i =
R R B L e AR R R, BB WF 5 B TH 1Y T B A
FEEBRKIFAME, ST PsNCS1 16 45 45 i 80w 1o 7

HRRE )2 8L T JS0R 2R A S Ao e ) D) RE (LA 2t — 2
AIBESE Jtl:,ﬁIL‘MHEJJ?FHMZIS/?*%E’M‘%JCE%
s FHHF W8 R B R 2T PsNCS1

H I #

triticina {. sp.

U0 E, B 8 WF 5% £ W /N & M55 B ( Puccinia
writici ) MAPK. JE A B 85 1050 1 b K
I B 1 (Ustilago maydis) 1) R JRIE N . A BE5E N
EHT PNCST i 485 1895 £ 2 {4 3 2 R B0 i
T EVE I ZEE T AL

%% Xk
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Cloning and transcriptional profiling of PsNCS1 from
Puccinia striiformis f. sp. tritici

Jun Guo, Hong Zhang, Ke Ding, Xiwei Dai, Yueying Chen, Yinghui Duan, , Lili

Huang, Zhensheng Kang”
(College of Plant Protection and Shaanxi Key Laboratory of Molecular Biology for Agriculture, Northwest A&F University,
Yangling 712100, China)

Abstract: [ Objective | We cloned PsNCS1 encoding neuronal calcium sensor from Pst and analyzed its transcriptional
profile. [ Methods] A full-length ¢cDNA of PsNCS1 was cloned by using RT-PCR in combination with ¢cDNA library
screening, the sequence was analyzed with different bioinformatic tools and the gene expression pattern was characterized
via real-time RT-PCR. [ Results | PsNCS1 ( Genbank accession no. GU134621) encoded 190 amino acids, with a
molecular weight of 22.17 KDa and a pl of 4.96. PsNCS1 contained four conserved EF-hand domains and was N-
terminally myristoylated. Phylogenetic analysis indicated that PsNCS1 was highly similar to the NCS from Basidiomycetes
and the highest similarity was with that from Puccinia graminis (96% ). Real-time RT-PCR analysis indicated the amount
of PsNCS1 transcripts of urediospores and of germinated urediospores were doubled or more comparing with those of fungal
bodies at other different developmental stages. [ Conclusion] PsNCS1 might be involved in the process of urediospore
formation and germ tube elongation. The present results may provide basic data for further analysis of the role of PsCNS1
in pathogenesis process and calcium signaling.
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