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Abstract

This study aimed to understand the self-incompatibility mechanism in Citrus grandis var. Sha-
tinyu. The one day, two days and three days styles of Shatinyu after self-pollination and cross-
pollination were used to construct DNA libraries and the gene expression profiles were ana-
lyzed by Solexa sequencing technology. The results of solexa sequencing showed that a total of
271 different expression genes (DEGs) were obtained from the 1 d self-and cross-pollinated styles,
in which 244 up-regulated expression and 27 down-regulated expression. 265 up-regulated ex-
pressed genes and 244 down-regulated expressed genes were in 2 d self-and cross-pollinated
styles, 193 up-regulated expressed genes and 685 down-regulated expressed genes in compar-
ing 3 d self-and cross-pollinated styles. Moreover, statistics of differentially expressed genes
showed that there were 30 differentially expressed genes coexisted in SY1/SZ1, SY2/SZ2 and
SY3/SZ3. Gene Ontology analysis showed that the DEGs were mainly involved in responding to
all kinds of chemicals, plant hormones, the stimulation of endogenous and exogenous sub-
stances and signal transduction process. In sum, through this study some genes associated with
self-incompatibility in Shatianyu were discovered. These results will provide a theoretical ref-
erence for further exploration of self-incompatibility molecular mechanism in Citrus grandis var.
Shatinyu.
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1. 51§

) E A AR A (Self-incompatibility, ST)X T G it 5 EhE A R E EIER[1] [2], HAF ALY A
B 2 AN AT AR AR FH 45 7 T B A 25 B X 3 R0 S FH A

H R B S ASSEAET R EBE ATk Mk Skl ZSRAMBSERHED. ¥ kA
ZEHFH MBI, HAAEMPF G & ARSI T — el [3]-[9], [HH X
V0 BEATC 77 9 32 A S5 RAH 5 356 [R] R 08 0 4 72 77 THI IR ATF 90 10 AR A0 o

K B R AR AR L@ S0 2R, T TR IR 4 B A R RS R AN TR b e
ZSFRIXFER WAEAEEER[10], B, JEAER O 2N TV 28wt 7 11] [12] [13].

AW FELAYD HRh B AE B RIS 1 dy 2d. 3 d S ITER N SEIG AR, g S, 347
T HrF R FE N, RERIE S E RSN SE ARSI O 2 R R R, 3T A S B R A
A AR AN UL S5 TR 5 o

2. M EREE
2.1. MR IBS s
SEISHR TS Rl (Citrus grandis var. Shatianyu Hort)fEA% o 7670 RN F 8648 43 331 36k b T Rb A it 47
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N T EACEN O HAR x ¥ BRI S AR08 (Bl > ¥b H R, 285 23 R 5 B 28 1~3d (712 9 SZ1.SZ2.
SZ)FIFAZ Ry 1~3d (FRic N SY1. SY2. SY3)E e, LRUBMABRE, RAF T80 CiBIRIRIKF &
A

2.2. B RNA BREUR S EEHiE

B RNA IR TRIzol 57 & (Invitrogen 2 &) FF+5 BB EAEF M AT . BFE SN F e KB
R F AT,
2.3. MFHES T REFRIAERRNTEE

W FE¥E % ] RPM A1 RPKM [ 14{E S TAREAL AL TR . 328 1d/ER 1d 738 2d/E A8 2d FLRAE 3d/
H 28 3d fEFEAE A 2 a1 25 5 32k FE X R DESeq 79[ 15 8HTH 58 25 57 3k N i %8 2614 9 qvalue < 0.005
H. log2 (fold change) > 1.
2.4. ZRERAEFDIGEEREM KEGG RiEHEE T

70 HAh E 2SR S A2 R A 2 SRR R T GO TRt E &£ B MW 5 KEGG 1R E s & 4145
M4 53K R GO %08 E (hittp://www.Geneontology.org/)fl KOBAS (2.0) #4847

2.5. WHEE RT-PCR &7

AT PP 25 B AT SERR RS, BEMLEEIE 6 ANFERE T RT-PCR Mll%E . W3RN GAPDH (% 1). %
Y€ & PCR ) [ MAK R FIFE 7S W Fermentas 2> 7] ) SYBR Green master mix 3B 45, 51 #0108 K E A
56°C~60°C, M 27 2CERt Rk BT, L E 3 IREH.

Table 1. The primers of genes analysed by qPCR
#F* 1. ZRFIAEE qRT-PCR WIE5IHER

S A 2 47 ER3I4(5-37) RIEZIH(-3)
Unigene6484 All GAPDH ACTGTGGAAGCGAGCAGAAT ACTTCGGTGACTGCATCCTT
Unigene34907_All SLA ACGTTAACAGCGATGGCATC CTGATTCCGATCGCTTTGAG
Unigene2441 All SRA GCCTAATTACAACGACGGCT GGCCAGTTCTTTAGCATGCT
Unigene35613_All EBA GCCAAAACTGACAGCAGCAA TGCTGGCTGTTTCGATGATG
Unigene674_All RIH AGCTTTTAGTGGCGGTTGGA CCACGCACCAATGAAGCTTA
Unigenel5891 All UBP TGTGACTGATTGGCCATTCG ATTCAACTCCGGCAAGACGA
Unigene21248 All CBP ACTGCACTTTGGACAGAGCT TATGACGCTTTTTGGAGGTC

3. 58
3.1. MAFHEITE

SCEE A3 3 13815 1) Raw Data 22403143 51145 2] Clean Reads, HI XT84 SOAPaligner/SOAP2 [16]
# Clean Reads 5% 3[R 41 (FH ) BEAT ELXT . S5 E W SY 1. SY2. SY3. SZ1. SZ2 F1 SZ3 331 clean
reads 7354 11528402, 11334516, 11286963, 11414971, 11329671+ 11352636, 6 MFEAH clean reads
FT 5 1 LEBILE 92.69%~95.07%
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3.2. ERREEEIH GO FRSELRSTH

3.2.1. EREFERNTFE
A qvalue < 0.005 H. log2 (fold change) > 1 NAriEXT SY1/SZ1. SY2/SZ2. SY3/SZ3 =/MNHA Z [HIH

ZE BT IR L . A5 IRRH SY1/SZ1 h, 225 RIKFER S HCN 271 (RIARMEED 244 A4S, NIREZIEM
B[R 27 o SY2/SZ2 W ARIEFHE Y 509 (LA I 265 4>, NHEIAFER 244 4N). SY3/SZ3 (1)
ERRIBFERN 878, Ho FIARIEIER 193 4, FRREEFA 685 MN(E 1.
800 ngn
700
600
500
400
300
200
100

0

SY1-Vs-S71 SY3-VS-S§73

Figure 1. The statistics of differentially expressed genes in self-pollinated styles and cross-pollinated styles

L P HEBBEERNSRERMIERERREEENG T

322. ZERFEAEFEN GO kR EMEEI
£ SY1/SZ1 h, AWt #E . dH 73 F oy Dhee = A Thae & S TR R 50 741 4, 425 4,

198 /~o Horp, AW FRR 741 AR 19 DN DREEERRE: AR R 425 DNEEFG N 12 A Thig
BB o FIhREH I 198 NEEF /8 8 MNIhREIEFBE. SY2/SZ2 Hh AR, 4 7y T IhRE=
MIyREE R TR RN 00 1199 A4S, 797 A4S, 384 Ao Horb, AW FER 1199 AN 7308 21 A
THREFERIBE: 4UMuZH 3t 797 AR 4r 8 13 ANThERZEEBE; 12> T Thag i 384 ANEEFEN 4 12 A
ThRe R . SY3/SZ3 L, AW R AL 43 Rl F Th R & H AT IR AN 00 i o 2227 4, 1389
A 715 A Fodr, AR AR 2227 NEFEETA N 21 AN ThEEEERRE; M2 2 R 1389 MR 4 N
14 ANIHAEREIRRE: 0 FIhREF Y 715 DN A 10 D IhRER R

3.3. ERFIAEER Pathway BEMERE ST

SY1/SZ1 ZEFRIZFEFFERE] 146 % KEGG A H (% 2). H AR R A& s
(ko00500)iE I I FERHER L, A 10 18(6.85%), H IR A M AN 45 HE S R e 5 458 14(ko00040), LK
RHEBF A (k00051 1) 1%, FEIIN 6 (4.11%).

Table 2. Differentially expressed genes enriched of KEGG pathways in SY1-VS-SZ1
3 2.SY1/SZ1 EFFRIAEE Pathway BEMEEFKIT

o e P S HE KRR Qvalue Pathway ID
oA T it 6 (4.11%) 0.001404909 ko00511
AT 7 WS R G LA I 5 6 (4.11%) 0.019126583 k000040
VERD AR 10 (6.85%) 0.019696451 k000500

SY2/872 Z m IR FERERER] 251 A~ KEGG @M (5 3). H iR IR 12 (ko01100)8 #5 11)
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ERNEERE, 773 1M29.08%), HICNKAEARB =AY E B (ko0 1 O R E 5 3%
12(ko04075), FEHRIEE 7510 44 N(17.53%)F1 26 1 (10.36%).

Table 3. Differentially expressed genes enriched of KEGG pathways in SY2-VS-SZ2
3 3.SY2/872 EFFRIAEE Pathway BEMEEFKIT

pe 7k R R Qvalue Pathway ID
VERD AR 18 (7.17%) 0.0003874210 k000500
AR AR 22 W I IR T EL P L 4 10 (3.98%) 0.0004252822 k000040
RINFE R E R 14 (5.58%) 0.0004252822 k000940
RAARY =R A= 1 44 (17.53%) 0.0074408390 koO1110
GBI B AR 9 (3.59%) 0.0074408390 k000520
RN SR 7 (2.79%) 0.0074408390 k000360
FHEZ A 7 (2.79%) 0.0117669696 k000460
ik i 25 AR 10 (3.98%) 0.0129689933 k000565
HYHEFETHS 26 (10.36%) 0.0129689933 k004075
Rt 73 (29.08%) 0.0196072044 k001100
WEME . REEBAAERRAY 5(1.99%) 0.0204112822 k000250
B P B R AR A R 6 (2.39%) 0.0219457980 ko00944
IAN E AW ) 5 (1.99%) 0.0432683354 k000592
S MR AR DA ) 3 (1.2%) 0.0481040160 k000950

SY3/SZ3 %R RIAFLERF] KEGG Q@ N 481 25(GE 4). 5 SY2/SZ2 #HIA], BRI IRE
(koO1100);E I I FE B E R L, N 157 (32.64%), FHIARAERM =W 0D & i 1% (ko01110)FIFEY)
WS 55 F1818(ko04075), FEREE5T 00N 118 (24.53%)F1 47 (9.77%).

Table 4. Differentially expressed genes enriched of KEGG pathways in SY3-VS-SZ3
3 4.SY3/S73 EFRIAEE Pathway BEMEEFKIT

&% 7 R R Qvalue Pathway ID
AR A4 1k 118 (24.53%) 3.111726e-17 koO1110
BRSSP 33 (6.86%) 7.801713e-15 k000941
B TR R B TR B A 0 R 21 (4.37%) 1.799464e-11 k000944
RO TIPS MR I YG AL 28 (5.82%) 1.799464e-11 k000945
Rt 157 (32.64%) 8.988912¢-08 ko01100
RNRIAEDE K 26 (5.41%) 1.093121e-07 k000940
FrBM . TR AR 17 (3.53%) 2.702901e-06 k000903
TREEDE L 14 (2.91%) 9.886923¢-05 k000908
2 AR LAt ns iR A 4 B K 11 (2.29%) 1.350563e-04 k000130
A TR A 9 (1.87%) 7.671060e-04 k000511
HYHEETHS 47 (9.77%) 7.671060e-04 ko04075
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TR 10 (2.08%) 6.456259¢-03 k000460
ik g AR 15 (3.12%) 7.769444¢-03 k000565
RNERR . B A s R A& % 7 (1.46%) 9.855672¢-03 k000400
1150 A TR AR 8 (1.66%) 9.855672¢-03 k000073
TSR S AL 4 (0.83%) 1.048609e-02 k000905
TR R R R LRI 10 (2.08%) 1.057777e-02 k000040
VE R R HEA Gt 20 (4.16%) 1.133609¢-02 k000500
ViR YaEUY e g5 2 (0.42%) 1.882419¢-02 k000942
RN 2B 8 (1.66%) 2.536549¢-02 k000360
oV AR AR 7 (1.46%) 3.322518e-02 k000592
BRI 8 (1.66%) 3.731857e-02 k000052
RIFGERAE K 4(0.83%) 3.792505e-02 k000402
A H 18 (3.74%) 3.851186e-02 ko04144
£ 2 R =5 A= A R 4(0.83%) 3.854513¢-02 k000909
HEAE M RAEYE R 10 (2.08%) 3.935430e-02 k000906
B AR R 3 (0.62%) 4.441394¢-02 k000902
BUA I P98 2 1 AR 7 (1.46%) 4.441394¢-02 k000053

3.4. BXERZEHLFNERRIEEE

fE SY1/SZ1. SY2/SZ2. SY3/SZ3 H&ZFRILIEN A Giit iHEfit ., X{E SY1/SZ1. SY2/SZ2
M1 SY3/SZ3 43k 3 2 5 RIK WA BEATAZ 48, 25 RERWIILA 30 NMERITE B2 6HE 5 7 S e 1)is 3
FE R RKKF, HFEikE(Reads Per Kilobase per Million, RPKM) M INAEIEREN % 5. 7 30 MEFRILK
P H AT GO. KEGG. NR 4 e b AR Dy RET B (B 45T B A hypothetical protein. uncharacterized protein
5Y predicted protein)JFEEA 11 4, H oA R EE 4 4.

Table 5. Differentially expressed genes coexisted in self- and cross-pollinated styles
# 5 BRERXAHEZBERTREER

Gene ID SY1 Y2 SY3 Sz1 Sz2 SZ3 Function annotation
Unigene12309_All 0.00 0.20 0.41 1.13 2.78 2.18 hypothetical protein
Unigenel5891 All 0.92 6.72 2.08 10.49 20.99 11.71 protein serine/threonine kinase activity
Unigene30969_All 1.74 22.25 8.33 19.71 59.16 33.84 alpha-L-fucosidase; hydrolase activit;
Unigene27111_All 0.54 2.63 0.89 5.02 10.11 5.15 Ribonuclease H
Unigene21493 All 5.62 58.07 14.88 51.21 117.95 60.43 alpha-galacturonidase; polygalacturonase
Unigene32078_All 8.85 79.77 33.15 68.58  202.73 110.23 —
Unigene37536_All 1.62 1.26 0.85 12.61 11.30 3.02 cation-transporting ATPase activity

Unigene9477_All 1.82 13.47 5.07 13.72 34.81 19.28 predicted protein
Unigene27143_All 0.67 4.39 1.25 4.62 11.00 5.99 Xyloglucan galactosyltransferase
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Unigene24605_All 4.17
Unigene2299 All 12.18
Unigenel873 All 16.09
Unigenel7404_All 16.53
Unigene13392_All 14.58
Unigene34584 All 2.09
Unigene31258 All 2.68
Unigene21006_All 11.72
Unigene24125 All 10.88
Unigene5640_All 6.18
Unigene9582_All 3.20
Unigene20618 Al 4.24
Unigene23161_All 19.04
Unigene676_All 2.05
Unigenel7565 All 4.79
Unigene24843_All 7.00
Unigene5338_All 3.47
Unigenel5711_All 9.96
Unigene29154_All 6.21
Unigenel0706_All 1.58
Unigenel3515_All 42.37

19.20
36.84
43.79
14.05
55.81
9.05
7.98
38.32
31.69

19.11

13.65
6.45
3.48

13.54

18.23
0.09

27.57

20.08
3.92

96.34

22.90
20.06
487
27.44
4.62
4.66
23.09
11.12
10.75
3.89
4.05
19.58
0.90
4.74
6.05
2.97
16.36
7.53
2.03

47.84

26.50
58.40

73.69

10.41
45.11
40.51
22.14
10.41
13.61
56.51
5.44
12.45
17.19
8.22
21.14
0.00
0.00

13.03

44.38
117.90
145.29
35.95
136.27
29.28
28.54
108.25
70.47
64.04
22.10
3293
96.35
7.07
30.40
37.90
7.66
13.57
0.00
0.00

14.04

19.09
68.80
59.30
17.25
76.54
18.43
11.61
67.45
51.12
37.50
13.59
17.26
43.17
3.72
14.30
18.21

12.23

1.75
0.10

16.98

UDP-glucosy! transferase
cell wall modification
predicted protein
uncharacterized protein
cetate beta-D-glucosyltransferase
2-alkenal reductase activity

xyloglucosyl transferase;
uncharacterized protein
LOB domain-containing protein
conserved hypothetical protein
conserved hypothetical protein
ATP binding protein
predicted protein
hypothetical protein
adiponectin receptor
hypothetical protein
predicted protein

DNA binding protein

e — B T AR

3.5. qRT-PCR 434

I3 AR E S AFAL 1~3d FEAE 8 RNA, OFESR S HET 3 & PCR BAIE . 45 R W] 6 A2 57 RIAFE R (EBA.
SRA. UBP. RIB. RIH 1 CBP){f HAMRAT 1~3d FeAERIAIN FRIA & 5 RIETE T —8(H 2).

1.8 1.2
1 | KBA — - SRA
N 1 r
s Mr I S
8 12 2 08 | o
a 1 5 a 1 (] I— i S
x x
wl wl 06 L
0 08 t 0
5 5
o 0.6 F o 04 F
& &
04
0.2 F
0.2
0 1 1 1 1 0 1 1 1 1 1
Y1 Y2 Y3 71 72 73 Y1 Y2 Y3 71 72 Z3
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Figure 2. The relative expression between samples verified by gPCR

2. ERFTIAEE qPCR IHiE

4. e ELER

e BN RIR LB REPOEAMAE Y E AR AN . AR B B B LA AE k22 306 58 A 85 s 3
DRI () 20K 72 7, FE Dy ek DN 20 2% 5 T IEAE R A RO B L (AR R [17] [18] [19]0 ARSEEG R FHE R %
IS TE AR YD HA E SRR A 1~3 d AEAE 2 (A1 22 S 2k REEAT T 0 #r o 22 5 2R R 1) Go D RBVERESS Rk
TEAZ 1 d 57358 1 d e, 27 RE R EZES 51008 AR RUR & 011 R Y40 sk &
Mio fEEZ 2 d5FAE 2 d AR E R 3 /5738 3 d INfekE, ZERFRBERIEREES 5N PR
VI . WIRAANEYR R, (S58S. Kb, ¥ RS 7R E 28 A SE RN SN — A 2 FE (R 5 1
FHRISE A 72

KEEG B EMEE DI KL SY1-VS-SZ1. SY2-VS-SZ2. SY3-VS-SZ3 =4 % FFRiAFE NI4T 18
% 9 UE A R 1A AR (ko005.00) 0 1R 11 B W T B2 2 [8) 1) FL % (ko00040) - SY2-VS-SZ2 Fl SY3-VS-SZ3
T 3t A 1 B 35 P R AR B N OK T RS R (ko00940) , TR 2 R AR I (ko00360) , LA R 4K 1
(ko00460), BERE I (ko00565), HEHYNIER MG 57 F(ko04075) HrRA TR 2 (ko01100) #5 M A1 3%
W (AR 6 (k000944) . a- TV R FZ AR 6 (k000592) .

DOI: 10.12677/br.2020.96066 543 JERZIEERTI


https://doi.org/10.12677/br.2020.96066

BRI 22 R RIEFERN 30 A, HHATEERKINY 154>, DRl KB L2/ 75 &R

A P -2 SRR  RARERATNS HL - FURRERRNE. ATP 45 0528 (9(9). AT RREFZLRIAERE RS
UDP-HIHETFEE RS . ZBECIERTATIEEE BT, DNA S0, DURAIREE IS, (HIL7END il
AR B R B JE5, 15 A3 52 BEDR ) WM e o MR IERE, LAV F
A B S 30— R AT AL

E&WE

[l 5% H AR 56 42(31360477): T FEEE T H (2013YB036).

SE K

—
—_—
—_

[11]

[12]

[13]

[14]

[15]

[16]

[17]
(18]

[19]

HER. MWLM Jbat: BEEH G, 1995.

Takayama, S. and Isogai, A. (2005) Self-Incompatibility in Plants. Annual Review of Plant Biology, 56, 467-489.
https://doi.org/10.1146/annurev.arplant.56.032604.144249

BV, BREE L, MdkAE. VDI E SRR AR AR (]]. [ 2SR, 1995, 22(2): 127-132.

WVadkte, 22404, B 5. W HIRITER: S-BEEE A/ B I S B [J]. T VEIMYE R 224k, 2000, 18(4): 66-70.

Wakte, SEHTE, BREWb . WHANIEA: S AL AN N-Sg 7 A ME [T]. T UEIE K 2E 25 R, 2001, 19(1):
72-79.

FHR, ZHEE, Y, % WHMEAR, R EEA XA BT )T PEY), 2004, 24(6): 566-569.
BEUD S, Mpakte. YO RITER & AEIERE TP A KR A R R AT, T PEITYE K22 23], 2001, 19(2): 60-66.
ZOHTR, SAEIR, T, S5 YRR R B B R A R B A ML ZE R T[], TP IRV K AR, 2008, 26(4):
113-115.

LB, WK, AEMN, % WHEMERE SI-RNase HiE A4 E MBI 7 PHAL R, 2009, 40(5):
483-485.

Ness, R.W., Sisl, M. and Barrett, S.C. (2011) De Novo Sequence Assembly and Characterization of the Floral Tran-
scriptome in Cross- and Self-Fertilizing Plants. BMC Genomics, 12, 298-310.
https://doi.org/10.1186/1471-2164-12-298

Alagna, F., Torchia, L., Servili, M., et al. (2009) Comparative 454 Pyrosequencing of Transcripts from Two Olive
Genotypes during Fruit Development. BMC Genomics, 10, 399-413. https://doi.org/10.1186/1471-2164-10-399

Severin, A.J., Woody, J.L., Bolon, Y.T., et al. (2010) RNA-Seq Atlas of Glycine Max: A Guide to the Soybean Tran-
scriptome. BMC Plant Biology, 10, 160-165. https://doi.org/10.1186/1471-2229-10-160

Morrissy, A.S., Morin, R.D., Delanry, A., et al. (2009) Next-Generation Tag Sequencing for Cancer Gene Expression
Profiling. Genome Research, 19, 1825-1835. https://doi.org/10.1101/gr.094482.109

Mortazavi, A., Williama, B.A., Schaeffer, L., et al. (2008) Mapping and Quantifying Mammalian Transcriptomes by
RNA-Seq. Nature Methods, 5, 621-628. https://doi.org/10.1038/nmeth.1226

Anders, S. and Huber, W. (2010) Differential Expression Analysis for Sequence Count Data. Genome Biology, 11,
106-109. https://doi.org/10.1186/gb-2010-11-10-r106

Li, R, Yu, C., Li, Y., et al. (2009) SOAP2: An Improved Ultrafast Tool for Short Read Alignment. Bioinformatics, 25,
1966-1967. https://doi.org/10.1093/bioinformatics/btp336

ki, XL, FAHE, 2. AT BRI T R R RIEEE A R, J677EE, 2015(10): 170-176.

88, P, fTENE, . HRE R A T R A BT R R 0], o TR E R, 2018, 16(7):
2099-2106.

WG, Zls, Rbeft, & T RN TSR F IR RIS S ITT]. AR5 R HAY%, 2018, 37(10):
4439-4448.

DOI: 10.12677/br.2020.96066 544 JERZIEERTI


https://doi.org/10.12677/br.2020.96066
https://doi.org/10.1146/annurev.arplant.56.032604.144249
https://doi.org/10.1186/1471-2164-12-298
https://doi.org/10.1186/1471-2164-10-399
https://doi.org/10.1186/1471-2229-10-160
https://doi.org/10.1101/gr.094482.109
https://doi.org/10.1038/nmeth.1226
https://doi.org/10.1186/gb-2010-11-10-r106
https://doi.org/10.1093/bioinformatics/btp336

	沙田柚自交不亲和花柱数字基因表达谱及相关基因分析
	摘  要
	关键词
	Digital Gene Expression Profiling Analysis of Self-Incompatibility Styles in Citrus grandis var. Shatinyu
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 材料处理与收集
	2.2. 总RNA的提取及文库构建
	2.3. 测序数据分析及差异表达基因的筛选
	2.4. 差异基因基因功能注释和KEGG 代谢通路分析
	2.5. 荧光定量RT-PCR检测

	3. 结果
	3.1. 测序数据评估
	3.2. 差异表达基因分析的GO分类与富集分析 
	3.2.1. 差异基因的筛选
	3.2.2. 差异表达基因的GO功能显著性富集分析

	3.3. 差异表达基因的Pathway显著性富集分析
	3.4. 自交与异交花柱共有的差异表达基因
	3.5. qRT-PCR分析

	4. 讨论与结论
	基金项目
	参考文献

