1 2004 2 127

361005

Genetic Operation of in vitro Fertilization Sysem of Angiosper ms

CHEN Lin-Jiao’, LI Ai-Zhen, TIAN Hui-Qiao

Key Laboratory of Ministry of Education for Cell Biology and Tumer Cell Engineering, Xiamen University, Xiamen 361005

10

reverse transcriptase-polymerase chain
reaction, RT-PCR

80

[1~3]

41

Torenia fournieri ™
Plumbago zeylanica Zea

mays L1 (Nicotiana tabacum)®

Lolium perenne [ Hordeum vulgare [

(Triticum aestivum ) Y Oryza
sativa [
Kranz L z[*3
1995 ,

[14]

[15,16]

[17,18]

Dresselhaus [**1  RT-PCR

2003-04-07 2003-08-25
(2001J043)

*E-mail:linjiaochen@163.com, Tel :0592-2185695



128 40 1 2004 2
, cDNA polygalacturonase
Richert [
Singh [l
cDNA cDNA
polyubiquitin
ubiquitination
2.1
1
1
2 2.2
[21]
RNA mRNA
[22,23]
[34~36] [37,38]
[241
dimorphism [25.261 CDNA
, Dresselhaus [¢-3]
CcDNA
Dumas  Mogensent?71 104
18 h cDNA
cDNA Southworth calreticulin
Kwiatkowskil?®1 Xu  Tsaol?°]
(Brassica) Lilium [39]
plasma membrane protein
Xu B cDNA 50
Lilium longiflorum
LGC1
mRNA
Ueda B4 3 18 h 7
core histone protein 2
18 h DNA
[40]
Xu [321 42~46 h [
396
2 NtS1 Sauter [
NtS2 NtS1



40 1 2004 2 129
GUS
cdc2 cdc2ZmA/B 34%
cyclin cdc2 PCR 21%
DNA GUS
cyclin DNA Scholten  Kranz!*
18 h
35S GFP

Vielle-Calzada [ GFP
32~64

GFP

GFP
3
[44] [13]
[14,15] [16] 1983
PEG
[49,50]
Leduc [**
24 h
227
3.5% 4d
Ponya [ 98
green fluores-
cence protein GFP 77
35S GUS [51,52]
46% 52%
1d
73.91%
Home [471 [13,15,16]



130

40

1 2004 2

CDNA

Theuniis CH, Pierson ES, Cresi M. Isolation of male and female
gametes inhigher plants. SexPlantReprod, 1991,4:145 154
ChaboudA, PerezR. Genetive cel Isandmale gametes: isolation,
physiology, and biochemistry. IntRevCytol, 1992,140:205
232

2002.209 220

,1985,27:337 344
Mol R. Isolation of protoplasts from female gametophytes of
Toreniafournieri. PlantCell Reprod, 1986,3:202 206
Huang BQ, Russell SD. Isolation of fixed and viable eggs,cen-

10

11

16

17

18

tral cells and embryo sacs from ovules of Plumbage zevlanica.
Plant Physiol, 19R9,90-9--12

Kranz E, Bautor I, Lorz H. Electrofusion-mediated transmission
of eytoplasmic organelles through the in vifre fertilization
process, fusion of spermi cells with synergids and central cells,
and cell reconstimtion in inaize. Sex Plant Reprod, 1991 4:17-
21

Tian HQ, Russell SD. Micromanipulation of male and female
gametes of Nicotiana tabucam: LIsolativn of gametes. Plant Cell
Rep, 1997,16:555--560

Van der Mass HM, Zaal MACM, De Jong E R et al, Isolation of
viable egg cells of perennial ryegrass(Lofium perenne L.).
Protoplasma, 1993,173:86--89

Holm PB, Knudsen S, Mouritzen P et al. Regeneration of fertile
barley plants from mechanically isolated protoplasts of the fer-
tilized egg cell. Plant cell, 1994,6:531 543

Koviacs M. Barnab ¢ s B, Kranz E. The isolation of viable egg
cell of wheat (Triticum acstivim L.) . Sex Plant Reprod, 1994.7:
311312

shél g, B W MPSE KHTEREAME Ty FAh L
AR, 1998.40:186--188

Kranz E, Lorz H. frr vitre fertilization with isolated single ga-
metes results in zygotic embryogenesis and fertile maize plant.
Plant Cell, 1993,5:739~746

Kov a cs M, Barnabas B, Kranz E. Electro-fused isclated wheat
gametes develop into multicellular structures. Plant Cell Rep,
1995,15:178~180

Kumiehn I, Lérz H, Kranz K. Differentiation of isolated wheat
zygotes into embryos and normal plants. Planta, 1998,205:327 -
333

Zhang J, Dong WH, Gulli A et al. Regeneration of fertile plants
from isolated zygotes of rice (ryza safiva). Plant Cell Rep.
1999,19:128 ~132

Tian HQ, Russell SD. Micromanipulation of male and female
gametes of Nicotiana rabacum: Llsolation ol gametes. Plant Cell
Rep, 1997,16:555 560

Sun MX, Moscatell Yang HY, Crestl M. In vitre double fertiliza-
tion in Nicotiana rabacum (L): the role of cell volume in cell
fusion. Sex Plant Reprod, 2001,13:225--229

Dresselhaus T, Lorz H, Kranz E. Representative cDNA libraries
from lew plant cells. Plant J, 1994,5:605~610

Richert ], Kranz E, Losrz H et al | A reverse transcriptase-poly-
merase chain reaction assay tor gene expression studies at the
single cetl level. Plant Sci | 1996,114:93 99

McCormick 8. Male gametophyte development . Plant Cell, 1993,
5:1265 ~1275

Zhang G, Gifford DJ, Cass DD, RNA and protein synthesis in

sperm cells isolated from Zea mays L. pollen. Sex Plant Reprod,



40

1 2004 2 131

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

1993,6:239 243

Blomstedt C, Knox RB, Singh MB. Genetive cells ofLilium

longiflorum possess translatablemRNAand functional protein

synthesismachinery. PlantMol Biol, 1996,31:1083 1086

Knox RB, Zee SY, Blomstedt C et al. Male gametes and fertili-

zation inangiosperms. New Phytol, 1993,125:679 694

Russell SD. Ultrastructure of the sperms of Plumbago zeylanic .
-Quantitativecytologyandthree-dimensional organization.

Planta, 1984,162:385 391

Tian HQ, Zhang Z, Russell SD. Sperm dimorphism inNicoti-

ana tabacumL. Sex Plant Reprod, 2001,14:123 125

Dumas C, Mogensen HL. Gametes and fertilization: maize as a

model system for experimental embryogenesis in flowering

plants.PlantCell, 1993,5:1337 1348

SouthworthD, Kwiatkowski S. A rabinogalactan proteins at the

cell surface of Brassica sperm andLi liumspermand generative

cells. SexPlantReprod, 1996,9:269 272

Xu HP,Tsao TH. Detection and immunolocalization of glyco-

proteins of the plasma membrane of maize sperm cell.

Protoplasma, 1997,198:125 129

XuHL, Swoboda I , BhallaPL etal. Male gametic cell-specific

gene expression in flowering plants. Proc Natl Acad Sci USA,

1999b,96:2554 2558

UedaK, KinoshitaY, XuZJetal. Unusual core histones specifi-

cally expressed inmale gametic cells of Liliumlongiflorum.

Chromosoma 2000,108:491 500

XuHP, Weterings K, VriezenWetal. Isolation and character-

izationofmale-germ-cell transcripts inNicotianatabacum. Sex

Plant Reprod, 2002, 14: 339 346

Singh MB, Xu HL, Bhalla PL. Developmental expression of

polyubiquitingenesanddistributionofubiquitinatedproteins

ingenerativeandspermcells. SexPlantReprod, 2002,14:325

329

Schultz RM. Regulation of zygoticgene activation in themouse.

Biol Essays, 1993,15:531 538

Davis JW, De Sousa PA, Sshuitz RM.Transient expression of

translationinitiationfactorelF-4Cduringthe2-cel I stageofthe

preimplantationmouse embryo: Identification by mRNAdiffer-

ential display and the role of DNA replication in zygotic gene

activation. DevBiol, 1996,174:190 201

Seydoux G, MelloCC, PettittJetal. Repressionof gene expres-

sion inthe embryonicgerm lineage of C. elegans. Nature, 1996,

382:713 716

Orr-Weaver TL. Developmental modification of the Drosophila

cellcycle. TrendsGenet, 1994,10:321 327

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

Zamir E. Kam Z, Yarden A. Transcription-dependent induction
of G, phase during the zebra fish midblastula transition. Mol Cell
Biol, 1997.17:529--536

Dressclhaus T, Hagel C, Lirz H et al. Tsotation of a full length
cDNA cncoding careticulin from a PCR library of in vitre zy-

gotes of maize. Plant Mol Biol, 1996,31:23~-34

Dresselhaus T, Cordts S, Heuer Setal. Novel ribosomal genes
frommaize are differential ly expressed in the zygoticand so-
matic cell cycles. Mol Gen Genet, 1999,261:416 427

KranzE, DresselhausT. Invitrofertilizationwithisolatedhigher
plant gametes. TrendsPlantSci, 1996,1:82 89

SauterM, vonWiegenP, L zHetal. Cell cycle regulatory genes
frommaizearedifferential lycontrol ledduringfertilizationand
firstembryoniccelldivision. SexPlantReprod, 1998,11:41
48

Vielle-Calzada JP, Baskar R, GrossniklausU. Delayed activa-
tion of the paternal genome during seed development. Nature,
2000,404:91 94

Meisel L, LamE. Switching on gene expression: analysis of the
factors that spatially and temporal ly regulate plant gene
expression. In: SetlowJK(ed) .GeneticEngineering. NewYork:
Plenum,1997

Leduc N, Matthys-Rochon E, Rougier M et al. Isolated maize
zygotes mimic in vivo embryonic development and express mi-
croinjected genes when cultured invitro. DevBiol, 1996,177:
190 203

Pénya Z, Finy P, Fehér Aet al. Optimisation of introducing
foreign genes into egg cells and zygotes of wheat ( Triticum
aestivumL.)viamicroinjection. Protoplasma, 1999,208:163
172

Holm PB, Olsen O, SchnorfMet al. Transformation of barley
bymicroinjection into isolatedzygote protoplasts. Transgenic
Res, 2000,9:21 32

ScholtenS, Kranz E. In vitro fertilizationand expressionof
transgenes ingametes and zygotes. Sex Plant Reprod, 2001,14:
35 40

ChristouP. Transformation technology. Trends Plant Sci, 1996,
1:423 431

Hansen G, Wright MS. Recent advances in the transformation
of plants. TrendsPlant Sci, 1999, 4: 226 231

Sun MX Yang HY. Invitro fertilization of angiosperms—
10-year effort inChina. ActaBot Sin, 2002,44:1011 1021

2003,29:3 10



