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Cloning and bioinformatic analysis of PGIP gene from
Brassica juncea in Tibet

PANG Bo, LIU Hechun

Abstract The best way to prevent Sclerotinia is to cultivate varieties against Sclerotinia. PGIP is an important an-
ti-Sclerotinia protein. The full-length of PGIP CDS (1 048 bp) was cloned from Brassica juncea No. 6 in Tibet
based on sequence homology, showing 99% similarity with PGIP from B. napus. The protein sequence contained
8 LRRs (leucine-rich repeats). Previous studies showed that B. juncea had higher resistance to S. sclerotiorum
than B. napus and B. campestris, but the underlying mechanism was unknown, though it was known that S. scle-
rotiorum genes were mainly distributed in B. juncea. The PGIP gene in B. juncea is conservative, hydrophobic,
and stable in structure with several signal peptides, which has the potential for resistance to S. sclerotiorum and
disease resistance breeding.
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S1000 Thermal Cycler PCR ¥ 34% . & % %
BOAL SIGMAL-14 /N RUELC AL BRIR W E I A 14
ARG K B TEIRKI R B TAE G BRI
HS—HLUUK A, LUK AL, TaKaRa ExTagDNA 45
fiff 10X Ex Tag Buffer (20 mmol/L. Mg*" plus) .dNTP
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TCCTTATTCTTC, 5| ¥y fy 4t 5t 4 K2 v & .
Pi/Pr iy H Y i Be K EEN 1 048 bp, 4 i 4 K Y
PGIP A, DLHE B i 32 5 DNA Ry B4R #F 17
PCR §##, MK FR (25 pl) 2 ddH,O 16 pl;10X
PCR Buffer (Mg"" Plus)3 pL; dNTP(£% 2. 5 mmol/L)
2 yL,J:dﬁﬂ]?ﬁﬁ%l%(lO gmol/L)ﬁ 0.5 pLL; Taqg
DNA RA&H# (5 U/pl) 1 pL; DNA Templet 2 pl.,
4 PCR 8 N BY SOV IBTAR SRR 52 A TR 2 HI/NAY
ELDALBER 0 1, CE T PCR AN T 1,
PCR S WS- 94 CHUEHE 3 min; 94 C 221 30 s;
55C iRk 30 s,72°C ZEfH 1 min;35 WAFH ;72 CL
ARIEAR 10 min, 38 3k Byt Jig W e JG P, DA 00 4 34 7
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2 HRESH

2.1 PCRERSHEILXF

PAIF SRR 3E DNA A PCR SOV AR M54
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i (E D

M: 100 bp DNA Marker; 1: Pf/Prifj# 87 4y; CK: 25 AN 1R
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B 1 PCR ¥ IGEETFREHEDR PGIP EHF
Fig. 1 PCR amplification of PGIP gene from Brassica juncea
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The red box indicates the LRR conserved sequence of PGIP protein sequence
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Fig. 2 Comparison of PGIP amino acid sequences between Brassica juncea and other species

= 1 PGIP EE FFIINEES T
Table 1 Functional analysis of PGIP gene sequences

GO ZF I SVM GO & F S SVM

term Name reliability term Name reliability
GO:0007166 2 i 3 T 52 A5 5 it 0. 819 H GO:0019538 A R 0.921 L
GO:0043413 Koy Rl 0. 777 H GO:0048856 RIS IERS 0. 854 L
GO:0019222 AR Y P 0. 756 H GO:0007165 F9%% 0. 842 L
GO:0006508 EE K 0. 730 H GO:0051716 2 X Y e i 0. 833 L
GO:0006955 GPiE 2 o 0. 720 H GO:0007275 ZHRKE 0.798 L
GO:0002376 gl R Gl e 0. 700 H GO:0006807 RAR TR 0. 762 L
GO:0016192 ok 0. 673 H GO:0032502 KE R 0. 757 L
GO:0002682 o R G A 0. 660 H G0O:0023052 KAEE 0. 737 L
GO:0005975 2 R /AW i PUE 0. 596 H GO:0048513 WEEH 0. 731 L
GO:0009056 SRR A 0.535 H GO:0050790 FEALTE PR A T 0.711 L
GO:0009101 WA 1 A4 6 i 0. 521 H GO:0007154 41 g E IR 0. 705 L
GO:0002684 g R G B IE R 0.514 H GO:0009893 AR LR A I A 0. 701 L
GO:0006952 53760 J52 7 0.512 H GO:0009653 A PSS 0. 686 L
GO:0050896 XoF T Py S i 0. 937 L G0O:0030154 A5 1k 0. 677 L
G0O:0008152 (AN ipuE 0. 937 L
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2.3 %% DNAstar 33 PGIP ZE A K E B F 5 547
gER

P13 201 PGIP JE F 4% 19 85 1AL 75 342 4>
QAR (G 2) IR/ 38. 2 kDa, 5 HL sl
8.2, pH Ny 7 B, LK 4. 5, Bl E 3L R (KR) 36
A SR 12, 7%, HEREE R 10.53% . R
PSR (DE) 32 4>, 5 B FHIW 9. 9100, &5k
MR ik JE R 9. 36 %0, i K Z BE R (ATLFWV) 119
A, 5T 35,6500, AU SLIRIR AL AL 34. 8%,
HePEZ IR (NCQSTY) 108 4, i B F-H 11 30. 76 %0,
i SRR L BB 31, 58%, HirhEn R 1 LL 15
. A TR 16, 25%, A LR AR 3L
16. 08%6, 4 FL R 77 41) ) BEAL 4 5 43 A7 3¢ B, PGIP
EHMNREREN.

*2 PGIP EESEBFTIEAK
Table 2 Amino acid sequence composition of PGIP

i B TR
AR Kt B4/ % W/ %
Amino acid Number Ratio of molecular Frequency
weight

R R ILR Acidic(DE) 32 9.91 9. 36
WA AR Basic(KR) 36 12.70 10. 53
Wt 2R

Polar(NCQSTY) 108 30.76 31.58
K A HER

Hydrophobic(AILFWV) 119 3965 3480
HABER Ala(A) 13 2. 41 3. 80
2K aER Cys (O) 8 2. 16 2.34
REF R Asp(D) 24 7.21 7.02
BAEMR Glu (E) 8 2.70 2.34
FRINABR Phe(F) 14 5. 38 4. 09
H&mR Gly(G) 18 2.68 5. 26
HE MR His(H) 5 1.79 1. 46
S G R le(D 18 B, 32 5. 26
AR Lys(K) 27 9. 04 7.89
SRR Leu(L) 55 16. 25 16. 08
H L iR Met(M) 4 1.37 1.17
RAWENE Asn(N) 24 7.15 7.02
&R Pro(P) 20 5.07 5.85
AR GIn(Q) 11 3. 68 3. 22
K& Arg(R) 9 3. 67 2.63
2282 Ser(S) 32 7.28 9. 36
&R Thr(T) 22 5. 81 6.43
HREIR Val(V) 13 3.37 3.80
A5 iR Trp(W) 6 2.92 1.75
B BER Tyr(Y) 11 4. 69 3.22

2.4 SignalP 4. 1 Server 3f PGIP S EBF I 55
MO ER
G Ik—A FEA RN N 5. SEA R EN

A KA BT BB A B 1 A0 N R E X3RS 3l 78 2R
FURC A B R Z AT bR — R 16~26 424 3%
R  H A LB K% O X AE S IIKEYT C 3wl N i
i1 SignalP 4. 1 Server 4314281, PGIP #5 -5 22
PMREERRETE SR, X5 SRS S PGIP I
GRSt e VA B 2 e

1.0 —— C-score
S-score
0.8 —— Y-score

VA
Peak value
S
= o>

S
)
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’\‘HHHIH\HIH\HHﬂ|Iﬂl'['[l"I’WIIWHA

KD LCHK " PKDDCCTWYSVECGNANRYT|

MGKTTTLLLLLFALLFTTSLS

0 10 20 30 40 50 60 70
i & Position
# Measure Position Value Cut off signal peptide
max.C 22 0.855
max.Y 22 0.899
max.S S 0.982
meanS 1-21 0.946
D 1-21 0.925 0.450 YES

B3 ESKoHm
Fig. 3 Signal peptide analysis

2.5 PGIP ERRFRKMEFGKES

{fi FHTE R B Protscale M AR (H i 43 T W) 36
AKPERIEE K PE (B O, 38 H AR S 2 A 5K (E
(GRAVY) R it5 8 1 By SR K PR K PE. GRA-
VY {ETE 3~ —2 Z ], K Aa br by 2 11 ot 22 i R e 2
HIT5 » AL BR 7R 5% 58 i B 7K K B R . A
TEAER WA F o K 8 L FARBOCGBEK 4 2
TUER W R SRR 1 AR K. M Protscale
TR g R, GRAVY (k0. 45 (/b
fB: —2. 127 8 KM 3. 027) . LI 4E 1 EA B9 1Y
Bk ME . HAE N R i A — S8 B g K X 58, iK1
TERE I BT AS 14 i 5 S5 HAh 28 1 5 A ELAE
S EAREEEN, IFHYOA S 5 E A AT 6E
PR VA G . PGIP (s /K P 5 & 1 o 8] 79 A B
YERT B S B DRSS A8 4E 45 PGIP 8 H it =%
G5 B A5 BRI LA G
2.6 PGIP E Q4B E i

it ProtComp Version9. 0 #{:Fiil PGIP &
F1) S 20 6 % o7 4 FF 35 30 77 7 (LocDB, NEu-
ralNes, Pentames. Integral) A E{H i = H Y B8 2
HaAb o R e AR A TR, BB R 2 A
MLor B A IF5 PG 456G, ORIPAE 4 40 M RE AN
FEff (R 3D,
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*3 PGIP ZHILAEN
Table 3 Subcellular localization of PGIP protein
ENALEE Location weight LocDB PotLocDB NEuralNes Pentames Integral
ZMiA% Nucleus 0.0 0.0 0. 02 0. 00 0.01
Jfi ik Plasma membrane & B 0.0 0. 05 0. 42 3. 65
a4k Extracellular 6.5 0.0 2. 65 1.75 6. 25
ffiJii Cytoplasm 0.0 0.0 0.12 0. 00 0. 00
Zeifk Mitochondrion 0.0 0.0 0. 05 0.13 0. 03
5 Endoplasm reticulum 0.0 0.0 0. 04 0. 24 0. 00
B AL Peroxisome 0.0 0.0 0. 00 0.13 0. 00
EREIER Golgi 0.0 0.0 0. 02 0. 06 0. 00
444 Chloroplast 0.0 0.0 0. 05 0. 64 0. 00
V&I Vacuole 0.0 0.0 0. 00 0. 00 0. 05
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Fig. 4 PGIP protein hydrophily and hydrophobicity analysis
2.7 PGIP EE_ . ZREMHH

i FE A SOPMA X H S 250 yEAT A0 prt

45 WoR PGIP AR 7 9 /R 75 — R a5ty vh 4
H 29. 53 Y01 o RTE 22. 8 6 BYLE A X 1 41. 82611
TCHLI s 4 2o o™ T 285 T O T RN A it 2R
90 P FE TR 1 I ¢ LxxLxxLxLxxLxxL” Xt #R [T 41|
(& 5, I3 A3 PGIP BA 8 MR E K 75
(& 6),LRR #2251 PG HH Y PGIP 4
IR U A LA A DX ke 3 41 A
HE T Ir s Btse PGIP iy HhaE . i HAE 5 PG HAER
AEARFREE E TG M e @ M. {3 Swiss-Model i
‘MHEEE& FRh AR o BEE N AT B
Loop REHIE — A B BHIE /37 (8 7.

10 20 30 40 50 S0 70
I | | J | I

MGKTTTLLLLLFALLFTTSLSKDLCHEDDENTLLE IKEAMNNPYTIISWDPKDDCCTWVSVECGNANRVT
- hhhhhhhhhhhhhhhhhhhhh thheeshhhht eccccectttt cecceccett -
SLDISDDDVSAQIPPEVGDLPYLQYLTLREKLPNLTGEIPPTIAKLKYLKSLWLSWNSLTGPVPEFLSQLK
coe hhhhhhhh o 3 hhhhhhhhhhhhhhhh hhhhhhhh
N’LEYINLSFN’KLSGSIPGSLSLLPKLDFLELSRN’KLTGPIPESFGSFKRAAYG IYLSHNQLSGSIPKSLG
hhhheeoceo hhhhhhht hhhhhhhhheeceoo

NVDFNTIDL SRNKLEGDASMLFGAKK TTWHIDLSRNMFQFDISKVEVAKTVNFLDLNHNSLTGSIPDQWT

ccccecce hheeet ecechhhtecece heech - ecccecece thce

QLDLQTFH’VSYNRLCGRIPQGGDLQRFDWA'Y'L}M(CLCDAPLPSCN’VK IQATDLYLNLPSK
eccehhheeechhhht t t eeehhhhhht cccece heecee
Segquence length : 342
SOPM :

Alpha helix (Hh) = 101 i= 29. 63%

310 helix Gg) = 0O ai= 0. 00%

Pi helax (Xi) = 0 1= 0. 00%

Beta bradge (Bb) = 0O i= 0. 00%

Extended strand (Ee) T8 a= 22.81%

Beta turn (Tt) = 20 is 5. 856%

Bend region L4 J B 0O i= 0. 00%

Random coil < > 143 is=s d1. 81%

Ambiguous states=s (?) 0O is=s 0. 00%

Other s=tates H 0 is= 0. 00%

B 5 PGIP BB ZREMHI
Fig. 5 Analysis of secondary structure of PGIP
1 50 100 150 200 250 300 342
leucine-rich repeat leucine-rich repeat leucine-rich repeat
leaging-rich repeat > lewcint-rich repeat leucing-rich repeat

Teucine=rich repest >  lewcine-rich repest

AL
LPR_8 superfanily

E6 =SESREEX
Fig. 6 Leucine repeat region
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Fig.7 Predicted PGIP three-dimensional model in

Brassica juncea
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