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Microgrid Arrayer
BioRobotics, UK

• 4, 16 pins

• 84 slides

• 24 microtiter plates (384)

• Speed: 6400 spots in < 16h.

• 20.000 spots/slide
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Fruit Ripening

Texture 

Colour Flavour

Aroma

Cell wall 
modifications Conversion of 

starch into sugars

Alterations in pigment 
biosynthesis Accumulation of 

flavour and aromatic 
compounds

Increased susceptibility to pathogens

G1 G2 00 03 06 09 12 15 18 21 24 FR

Days of fruit maturation

Growing 
fruits Failed to ripe 

after 30 days at 
RT, due to the 
early harvesting 

date

Harvesting

Hybridisations:

All the stages of fruit 
development and ripening 

were compared to day 00.

Harvested 15 days 
before day 00

1364 clones in duplicates 
after hybridisation
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translationally control led tumor prot. AJ504884
pollen coat prote in AJ504885/AJ504757
early transcription factor small  subu.
glutathione reductase AJ504702
glycine-rich RNA-binding prot.
chloroplast prote in-translocon-like  AJ504706
rod photoreceptor transducin a1 AJ504940
unknown protein 
bZIP protein AJ504990
putative  protein AJ504931
6-phospho-beta-glucosidase  AJ504735/AJ504737
Prote in kinase  byr2 AJ504886/AJ504901
amino acid transporter-like  prot. AJ504942
 EST
cytosolic cyclophilin AJ504887
fructose  1,6-bisphosphate  aldolase  AJ504736/AJ504871
sim. to light-induced protein AJ504762
serine/threonine prot. phosphatase AJ504761/AJ504881
ribosomal protein YL16 AJ504882
60S ribosomal prote in  AJ504870
putative  leukotriene-A4 hydrolase
EST
unknown protein AJ504768
nodulin-like  protein AJ504701
MAP kinase-like  prote in AJ504742/AJ504883
putative  protein AJ504968
Putative  serine/threonine kinase AJ504880
auxin-repressed protein AJ504879
putative  dehydrin 
EST 
cysteine  protease  AJ504704
chaperonin 60 alpha subunit AJ504860
farnesylated prote in AJ504705
ribosomal prot. L44 isoform AJ504862
cysteine  protease  inhibitor AJ504859
putative  protein AJ504938
dehydrin AJ504866
disulfi te isomerase
metallothionein-like prote in AJ504878
endo-xyloglucan transferase AJ504876
alcohol dehydrogenase  AJ504903
adenosine  triphosphatase AJ504936
Chaperonin (hsp60 gene) AJ504961
putative  aminopeptidase  
hypothetical prote in
major allergen Mal d 1 AJ504707
thaumatin-like  protein AJ504926/AJ504927
glucan endo-beta-1,3-glucosidase
hypothetical prote in AJ504782/AJ504984
beta-galactosidase  3'-fragment AJ504849
hypotheticall  prote in AJ504779
Pbs 23kDa PSII AJ504992
abscisic stress ripening prote in AJ504868
EST
hypothetical prote in
Ca2+-transporting ATPase AJ504695
lipoxigenase
EST
beta-D-galactosidase 3'
O -methyltransferase AJ504856
beta galactosidase  
hsp80
sulfate  transporter prote in AJ504708
polyphenol oxidase AJ504916
hsp70
ACC oxidase AJ504864
methionine sulfoxide  reductase AJ504694
EST
thaumatin-like  protein AJ504925
thaumatin-like  protein 5' AJ504928
endochitinase  III AJ504854
endo-chitinase  class II AJ504853
prote inase  inhibitor se60-like  prot. AJ504693
soluble  NSF attachment prote in AJ504709
poly(1,4-a-D-galacturonide) hydrol. AJ504907/AJ504855
galactokinase like prote in AJ504965
pyrol ine-5-carboxylate  synth. AJ504700
putative  RING zinc finger prote in AJ504869
abscisic stress ripening prote in 
oxidoreductase  AJ504904
major allergen Pyrc1 AJ504858
b-alanine-pyruvate  aminotransfer. AJ504947
abscisic stress ripening-like  prot. AJ504852
capsanthin/capsorubin synthase AJ504699
expansin
early l ight-induced prote in AJ504872
putative  protein AJ504769

Not ripening specific

Fruit growth specific

Fruit (growth and
ripening) specific

Ripening specific

Ripening specific

DNA-chip Laboratory, BRC, Szeged
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Firmness of fruit samples and plot analysis of a cluster with geFirmness of fruit samples and plot analysis of a cluster with genesnes
characteristics for late ripening procharacteristics for late ripening processes.cesses.

The grey area represents the standard deviation, while bold line means the average of the 
expression levels of the 34 genes in the cluster. Dashed line represents the firmness of 

the fruit from the appropriate stage (right y axis).
„A” and „C” denotes for two stages of growing small fruit, the numbers for days after 

collecting  the fruits, and „FR” for fruits which failed to ripen.
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400 mOsm
PEG

Untreated

poliA+ 
RNA

Cloning of genes from extreme 
osmotolerant wheat cv. Kobomugi

PCR-Select cDNA 
Subtraction

double 
stranded
cDNA

150-200 bp long 
cloned fragments

2 weeks 
culture

Cloning into 
pGemT vector

~ 1000 
independent 

clones

total leaf
RNA

Subtracted cDNA clones derived from shoots of 
PEG treated Kobomugi plantlets

Gene - categories Clone Description based on database similarity BLAST prob. 
MZ 7 ABA-inducible; homolog of OsR40-gene family 1.10-35 I. Known stress 

inducible genes MZ 10 homolog of low temperature and salt responsive 
protein LT16B, LT16A 

1.10-21 

MZ 2 homolog of lipid transfer protein 8.10-17 
MZ 38 homolog of lipid transfer protein 7.10-11 
MZ 48 homolog of lipid transfer protein 5.10-31 
MZ 382 homolog of lipid transfer protein 5.10-33 

II. Membrane associated 
genes 

MZ 18  homolog of plasma membrane intrinsic protein 
(aquaporin; water chanel protein) 

1.10-68 

MZ 1 homolog of plastid ribosomal 50S protein 7.10-79 
MZ 9 homolog of rhibosomal 60S protein L 15 4.10-25 III. Genes involved in 

the translation MZ 15 homolog of translation initiation factor 2 (IF2) 7.10-17 
IV. Genes involved in 
the photosynthesis 

MZ 20 homolog of glutamil-tRNA reductase (GluTR) 1.10-110 

MZ 68 coding rice gi:5922612 and Arabidopsis 
gi:5732035 putative proteins 

0,089 

MZ 72 coding unknown protein 1.10-117 
MZ 79 coding unknown protein (equal to MZ 79) 1.10-117 

V. Genes coding for 
unknown, hipothetical 
proteins 

MZ 121 coding Arabidopsis gi:15218763 hipothetical 
protein 

2.10-53 
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GENETIC MAPPING AND MAP BASED CLONING OF A 
NON-NODULATING TRAIT IN TETRAPLOID 

M. SATIVA (MN1008)

RAPD OPW8a

RAPD OPE8c

RAPD OPB13b

RAPD OPA6a

OPW8a

OPE8c

OPB13b

OPA6a

NOD-

Tetraploid alfalfa

OPW8a

UO71
OPE8c
UO224

CG13, SHMT, CAD
UO492

OPB13b

OPA6a

Diploid alfalfa

LG5

OPE8c

UO224

SHMT,  NOD  ,  CAD

UO492

Tetraploid alfalfa

UO71

CG13
-

NOD    Bulk NOD    Bulk+ -

Synteny

Genetic mapping of nn1
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ORF7 ORF12

ORF11

ORF14

ORF15

ORF16

ORF13

ORF1 ORF4 NORK

ORF2

ORF3

ORF9ORF6 ORF8

ORF10

VII
chrom II. 

At2g VIII IX X XI~83kb
chrom IV. 

At4g I ~75kb IVII III V VI
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Arabidopsis
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Nod Region Linked Receptor Kinase, NORK
(924 AMINO ACIDS)
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REPEATS

(405-429-452
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SPANNING
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(523-543)
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KINASE
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(591-872)

ATP-BINDING
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Identification of Identification of 
taggedtagged

ArabidopsisArabidopsis mutants mutants 

Mapping of T-DNA insertions by random PCR
amplification and sequencing 

Categories no. %
promoter 207 19.1
exon 209 19.3
intron 106 9.8
transcribed 33 3.1
all tagged. 555 51.3
unknown 526 48.7
analysed lines 1081 100.0

Publications:
Mathur et al., (1998) Gene identification with sequenced T-DNA tags generated by transformation of
Arabidopsis cell suspensions. Plant J. 13:707-716. 
Szabados et al., (2002) Distibution of 1000 sequenced T-DNA tags in the Arabidopsis genome.
Plant J. 32:1-10.

Database: http://www.szbk.u-szeged.hu/~arabidop/
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H036 mutant is salt and sugar sensitive

Col.wt H036 Col.wt H036

150 mM NaCl300 mM glucose

Institute of Plant Biology,
Biological Research Center, 
Temesvári krt. 62., 
H-6726 Szeged, 
Hungary.
http://www.szbk.u-szeged.hu/
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