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Abstract; Self-incompatibility in Citrus was controlled by the S locus gene, one self-incompatibility related
S-protein homologous gene (SPH ) was screened from SSH library in the early stage, but its function is
still unclear. In the study, the SPH gene was cloned from ¢ Wuzishatangju’ and ‘Shatangju’ by reverse
transcription PCR, named CrSPH. The expression level of the CrSPH gene was analyzed by qPCR. The
prokaryotic expression and pollen germination experiments were also conducted. The results showed, (1)

the CDS of SPH gene was successfully cloned from ‘Wuzishatangju’ and ‘Shatangju’, and the CDS was
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417 bp encoding a protein of 138 amino acids. There were three base pairs difference between ‘ Wuzisha-
tangju’ and ‘Shatangju’, which resulted in two amino acids mutation. (2) The southern hybridization ex-
periment showed there was one copy of CrSPH in the genomic DNA both Wuzishatangju’ and °Sha-
tangju’. (3) The qPCR showed that the expression level of CrSPH gene was significantly different in
flower organs of ‘Shatangju’, the highest expression level was found in ovary, and it was hardly expressed
in petals, filaments, anthers, stigmas, styles. The relative expression level of CrSPH gene was 16 times
higher in the ovaries of ‘Shatangju’ than that in ovaries of ‘ Wuzishatangju’. (4) The highest expression
of the CrSPH gene was detected at the 6™ and 7" d after outcrossing (‘ Wuzishatangju’ X ¢ Shatangju’)
pollination, and there were significant difference than the expression of the CrSPH gene at other periods,
the relative expression level of CrSPH gene at 6 d was 16 times higher than that at 1 d. (5) The prokary-
otic expression experiment successfully induced the CrSPH heterologous protein, and the pollen germina-
tion experiment in vitro showed that the pollen germination rate of * Wuzishatangju’ was significantly in-
hibited with increasing CrSPH protein concentrations from ‘Wuzishatangju’. The above results showed

that the CrSPH gene had tissue expression specificity. We speculated that the CrSPH gene may be related

to self-incompatibility of Citrus.

Key words: ‘Shatangju’; CrSPH ; expression analysis; pollen germination; self-incompatibility
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Table 1  Primers for experiment

EIR/EZS HAFFIG >3
Primer Primer sequence (5 —>3")
CrSPH-F CCGCATGAAGTGGTTGATGGTGA
CrSPH-R TCATCATCTCTGGCACTCCTGC
qCrSPH-F GCTCAACATTGGAAGCTCATTGC
qCrSPH-R CTGGTCATCAGGGCAGTAAACAT
Actin-F CCAATTCTCTCTTGAACCTGTCCTT
Actin-R TGACTGATGAGAACTGCCAGAAG

pET32aCrSPH-F  CGGAATTCATGAAGTGGTTGATGGTGA

pET32aCrSPH-R  TATATGTCGACTCTCTGGCACTCCTGC
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WG CeSPH 8 H s o 78 16. 05 kD, 3 PCR - i 25
SEHL SR 8. 48, SignalP 6. 0 43 AT 2R %R AR TE Fig.1 PCR product of CrSPH gene from
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‘Wuzishatangju’

STJ : ATGAAGTGGTTGATGGTGAGTTGCTTGGTGTTTTTAGTAGCTGCGTGTCAGGCGCCCATCACAAACTCACTTTTGAACCATTTCACAGAG
WZSTJ: ---

MKWLMVSCLVFLVAACQAPITNSLLNHFTE

STJ TAATCAATAATTTGAACAATAGCTCAACATTGGAAGCTCATTGCAAATCGATAGACGATGATTTGGGGCTTCGACGGCTGGCTGCT

WZSTJ: [-- -
HLINNLNNSSTLEAHCKSIDDDLGLRRLAA
\J

STJ GGCACAGAG ATTGGACATTTCGCGTCAACTTCTGGTCAACCACGCTTTTCTTTTGCGACTTGAGGTGGGCCAATGGCCATAAAGCG
WZSTJ: - v oe- A-

GTEINWTFRVN FCDLRWANGHKA

and ‘Shatangju’
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STJ : TTCGATGTTTACTGCCCTGATGACCAGTTTCTAGCCAAGAAATGTGCCTA TCTGCCGCAGGAGTGCCAGAGATGATGGCATTTAT
-G

T B e S S e e s s S S
L A K K C AY K

FWSTTLF
N

360

FCRRSARDDGIY

STJ ! GCATTTAGCGAGAAGAAAAACCATTATGTTCTTGCTCATAAATGGGATCCTAAGTGA

417

Y WERE N AT URERG T CrSPH 3% H X

Fig. 2 Sequences of the CrSPH protein from ‘Wuzishatangju’ and ‘Shatangju’
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Different lowercase letters indicate significant expression
differences in different parts of floral organ (P<C0.05).
Fig. 3 Expression analyses of CrSPH gene in different
parts of floral organ from ‘Wuzishatangju (WZST])’
and ‘Shatangju (ST])’
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EcoR TH Sac T LI KAFAE 1 ABEYIL 511 Cla 1
figxf F K 240 DNA WAL . 5 DIG #rid CrSPH %
PR B AT 2 e S e 25 SR LIl 5. iR 5 AT,
2 EcoR T Hl Sac T{HALT) DNA 2258t 1 554458
MW LMZ Cla 1TEEIHALIY DNA B 2 402850, %
Wl CrSPH FERIAE  TCHF VBRI VDA R A 4
W DL DU AT

401 OWZSTIxWZSTJ
35| WWZSTIXSTI

301
25T
20
1.5
1.0

YW RILE
Relative expression level

05

0
0 1 2 3 4 5 6 7

$2# B [8] Time of after pollination/d

HEAR T AN 7] /N S5 BE 3R 7R 52083 IS AN () B 1] Y
Fak Gk 22 5 13 (P<<0.05),
K4 CrSPH HMNTEA S MG A
Iy B 14 335 43 17
Different lowercase letters indicate significant expression
differences in different stage after pollination (P<C0. 05).
Fig. 4 Expression analyses of CrSPH gene in different

stages in ovaries after self-pollination and cross-pollination

EcoR1 Sacl Clal EcoR1 Sacl Cla

A

A. ‘Wuzishatangju’, B. ‘Shatangju’.
&l 5 CrSPH FERAE  TORF D WEAG I U WA
FE R 20 i Southern Z% 38 7 #r
Fig. 5 Southern hybridization analysis of the CrSPH

gene in ‘Wuzishatangju’ and ‘Shatangju’
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kD, i3 A3 H CrSPH 2924 16 kD, X 54E Y
5 AT AY 16, 05 kD 25 R AW & R R £
KRG SR IE N CrSPH .

¥ ER F U EK B R CrSPH & 1 # B 0. 4,
0.8,1.6,3.2,6. 4 pg/pL ¥ EEJ5 8 N3 468 55 37
B LB H G A6 H B K R I 5 L FF DLOR B i A R
CrSPH A A% e, 25 1 WLIE 7, @ & 7 Al %0,
CTCHFUDBERG CrSPH 2 FAX) 2 B 6K B & R —
E SR B A SR TCRF VD BEAG  CrSPH 2R 1 VR B 1
T TCRFUDREART " AR W R R 0 3 P R A E VD b
W AEMAE 0. 4,1, 6 pg/pl BYAR M B &b B B & R
BEERMAE 3.2,6. 4 pg/pl B E e AL PR By & R
R R, “VPHERG CrSPH 8 (A X TC kU B

S VB WA 1) A6 R 11 A 249 D0 W A 52 )

M CK 1 2

97.0kD
66.4 kD

443 kD

29.0kD

20.1kD

M. Marker; CK. His tags protein; 1. ‘Wuzishatangju’;2. °Shtangju’.
F6  JEA%R G IEFRIE CrSPH & 1
Fig. 6 Heterologous expression of CrSPH protein
from ‘Wuzishatangju’ and ‘Shatangju’

using prokaryotic expression
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* % 7N PO AR ] 22 57 38 B R B K (P<<0. 0D,

B 7 JREFEIEE CrSPH 2R F X 16 43 8 2R (14 5% i
Different lowercase letters on the bars indicate significant difference
between treatments with WZSTJ(P<C0. 05), * on the bars
indicate significant difference between WZST] and STJ(P<C0. 05).
Fig. 7 Effect of CrSPH protein on pollen germination

frequency of ‘Wuzishatangju’ and ‘Shatangju’
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