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- Red raspberry

- Anthocyanins / health benefits

- Polyketide Synthase (PKS)/Biosynthetic pathway

- Molecular Plant Breeding and Applications 

OUTLINES :

Red Raspberry & Polyketide synthase (PKS)   



SIPBS

- Small fruit / 37 countries world wild

- Powerful flavour and colour

- Commercially important fruit

- Food industrial manufacturing 

/ fresh fruit market

- Source of Anthocyanins

- Red raspberry cultivars and improvement

- disease resistances

- trait qualities 

I. Why Red Raspberry ?
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 Responsible for fruit colour and aroma

 Having significant antioxidant properties :

- promoting health

- improving vision 

- preventing cancer

- controlling diabetes

- retarding the effects of aging

- preventing the loss of memory and mortor skills

How important is anthocyanins ?
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Anthocyanins in Red raspberry  !!  
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- A large family of enzymes

- Produce aromatic polyketides / flavour, colour

- Have been found in microbial, plants and 

animals

- Are precursor for the next steps

- There are three types of PKS ; I, II and III

Type III : higher plants

What is Polyketide synthase (PKS) ?
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Polyketide biosynthesis pathway    

 Polyketide synthase (PKS)

 Chalcone  synthase (CHS) 
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** Crossing 2 characteristically different cultivars 

1. Markers / quality trait loci (QTL) / 

which chromosome / where on 

chromosome /  linkage mapping

2. Genome sequence studies / 

sequence of DNA / DNA variation / 

gene structure / Physical mapping / comparative    

mapping or integrated mapping / compare with the 

other related plants

3.  Expression / Genetic engineering    

Molecular plant breeding and applications 

North America  X  European 
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II. Material & Methodology   
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III. Results   

i Analysis : positive BAC clones 

BAC clones contain ~ 130-200 kb of DNA
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ii Construction of Fosmid library
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A sub-library contains more manageable 

sizes ~ 36-40 kb of DNA
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A) 24P12

B) 29M05

iii Assembly of BAC sequences

454 sequencing and assembly :

- 24P12  ~ 117 kb / 12 FES

- 29M05 ~ 98 – 120 kb / 18 FES
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iv. Genetic organization and sequence variation

Each BAC carries 2 regions of 

PKS genes
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Amino acid sequence

- PKS1

- PKS5

- CHS5



SIPBS

Amino acid sequence

CHS5 of strawberry 

(Fragaria vesca subsp Vesca). 

CHS of prune (Prunus persical) 

There are more differences  
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Comparison at

Amino acid sequence 

level with red raspberry 

PKS cv. 

- Royalty 

- Meeker

RiPKS1 :

PKS5/CHS5/CHS11

RiPKS1 of BAC24p12

96% identity with PKS5
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Comparison at

Amino acid sequence 

level with red raspberry 

PKS cv. 

- Royalty 

- Meeker

RiPKS1 :

PKS5/CHS5/CHS11

RiPKS3 of BAC29M05

100% identity with PKS1
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A) 24P12

B) 29M05

V Construction of Physical Map
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The MTP and mini physical maps for 117 kb of BAC24P12 and 98 kb of BAC29M05. 

B) 29M05A) 24P12
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Construction of the mini physical map of the two BACs derived 

from red raspberry cv. Glen Moy genome
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 Genetic information of PKS genes in red raspberry

 Fosmid library

 Mini Physical Maps 

- The additional information of PKS genes of red 

raspberry cv. Glen Moy are extensively powerful tool 

for further studies and applications with the same 

family and other related fruits as well as other several 

genes 

- Advanced techniques / Molecular or genetic approach   

use shorter time / provide higher qualities for plants 

IV. Conclusion   
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