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Procedure 

 
Develop a Reproducible Transfomation Protocol 

Identify a totipotent tissue of duckweed 

Develop a Reproducible regeneration Protocol 

Assay of transgene 

Propagation of duckweed 



Introduction/Regeneration of Duck weed 
ÅDuck weed belongs to family of Lemnacea, a free floating 

monocot found in fresh water (Landolt 1986a)  
ÅIts grouped in 5 genera 
ïSpirodela 
ïLandotia 
ïLemna 
ïWolffiela 
ïWolffia 

ÅSpirodela polyrriza ww123-8403 and Lemna minor 
ww313-9223  are types of duck weed whose tissue 
culture protocol had not yet to been established 
ÅAIM: To develop a repeatable regeneration and 

transformation protocol of the two species of duck weed 



Grow Duck weed 

Lemnar minor Spirodela 

Liquid culture 

Solid media 



Growth pattern of the two species on half strength 
Schenk Hildebrandt (SH) media+ 0,2.5,5 and 10g 
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Callus induction 

L.M  S.P 

Callus induction 



Callus induction 
ÅJ.Li et al 2004 used (Mc WP)  Mc Cown Woody Plant 

(5mg/l CPA+ BA), MS(15mg/ldicambia+2mg/l iP) and 
B5(50mg/l dicambia+2mg/l BA) media formulation on 
SP and L gibba but did not use Mc Cown WP on Lemna 
minor  

ÅaŎ ²t ƳŜŘƛŀΣ ǘƛǘǊŀǘŜŘ ˊ-chlorophenoxyacetic acid 
CPA(5,7.5,10,15 and 20mg/l)+0.5(thidiazuron)TDZ and 
2,4-D dichlorophynoxyacetic acid 1,1.5,2.0 and 
2.5mg/l+0.5TDZ 



/t! ŀƴŘ нΣп5 ŜŦŦŜŎǘ ƻƴ Ŏŀƭƭǳǎ ƛƴŘǳŎǘΩƴ 

0

8

15

23

30

38

CPA concentration

Lemnor minor fronds

Spirodela fronds

0

8

15

23

30

2,4-D

Lemnor minor fronds

Spirodela fronds



Callus maintenance 

ÅS-orbital, sucrose and Mannose have been 
shown to influence callus maintenance in 
S.orligorrhiza, S punctata and L gibba var. 
Hurfeish.(J.Li et al.,2004) 

ÅUsing optimal concentration of hormones for 
induction plus titrating concentration of s-
orbital, mannitol and sucrose  



Callus maintenance/Proliferation 

 

Proliferation in L. minor 



Callus maintenance/Proliferation 

Stunted growth in S.P 
Browning of callus, poor growth due to oxidase,peroxidases,DIMBOA etc ? 



Callus proliferation 
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Lemnor minor 313 callus transformation 

ÅThe positive callus  results set direction for 
Agrobacterium transformation of L.minor.  

ÅJ.Li et al.,2004, Ron vashu t al.,2007, Stomp 
Anne-marie EP20010967946 and Frame et al., 
2002 guided the transformation protocol ref 
developed protocol 



Agro-
transformation/Selection/Regeneration 

  callus Callus Cut it 
small pieces 

Infection Media 

Co-cultivation 

Resting 

Selection 

Regeneration 

Transformation 

Modified from Frame etal.,2002, 
Stomp Ann-marie and J.Li et al., 2004 

Observe after 1weeks 

Growth Media 

Observe after 2weeks 
and transfer 

Observe after 2weeks 
and transfer 



GFP Construct 

Å35S 
Promoter 

ÅGFP gene 
ÅNos 

Terminator 

Yongrui construct 



Transformed duckweed callus expressing 
GFP 



GFP positive on Selection 

After 2 weeks on Selection 



On Regeneration 

After 2 weeks on regeneration media 



Transformed Duckweed 

Daughter frond 

Daughter frond 

After 5 days on ½ Strength SH growth media 



PCR results 
Two sets of Primers encoding for different regions of the GFP cassette were used 

C M ---S1-----   ----S2------     ----S3------ M S1    S2    S3 

800bp 

400bp 



Duck weed work 

ÅSuccessful report  

ïRegeneration efficiency of non transgenic Lemna 
minor 313 >95% observed 

ïTransformation of >30 observed in some cases 
upto 60% in a plate 

ïTransformation of regeneration of Lemna minor  
ww313-9332 achieved 

ïDetected in daughter frond DNA by PCR. 



Why Transform Duckweed? 

ÅHigh turn over-Mass production of 
protein/essential aa supplements 

ÅEasy to transform- direct/indirect methods 
possible 

ÅGenome is sequenced- Research studies/track 
gene 

ÅPossible model plant? 



Absorption of Technology-Parabel Ltd UAE based Co. for 
Amino  Acid Production 


