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Sucrose transport
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Saccharum hybrid Sucrose Transporterl — ShSUT1

e Microarray results with 3
cultivars

eQ117
©/4C42
eQ124

e|ncrease of more than 2
fold between young
tissue and mature tissue




ShSUT1 - functional analysis

eFunctional sucrose transporter — expressmn |n yeast
(SEY6210)

eKkm 2 mM at pH 5.5
http //www uic. edu/classes/b|os/b|05100/lectf03am/sucrosepump ipg

eUsing two-electrode voltage clamplng in Xenopus oocytes
expressing ShSUT1.

eShSUT1 is highly selective for sucrose with relatively low

affinity for sucrose PRI . S A
. o "
Expression in Q117 ShsUT ﬁ. . -

18s rRNA
Rae et al. Planta (2005) 220:817-825.




ShSUT1 localisation in the leaf
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ShSUT1 localisation in Internode 5
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Sequence and alleles observed
-ShSUT1 = allele 2

. i i ' i
SUT1allele 6 _—— 591
SUT1 allele 5 —_— — 551
SUT1 allele 4 _—— 591
SUT1allele 3 —_— — 551
SUT1allele 2 — — — 551
SUT1 allele 1 —_— — 551
Sorghum SUT1 506019045720 CD3 — = = = == = - e— = — — 1560
Sorghum SUT1 30019045720 gDNA 954
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RNAI - transgenic strategy

ShSUT1 coding sequence 3" UTR
1554 bp 384 bp

Hairpin region

T

antisense sense
| | s | E—
| | | | | | |
[ I [ [ ] [ [ |
Ubi Promoter Ubi intron 2 way intron OCS terminator
690 bp 1290 bp 1028 bp 752 bp

mi RNA was detected in 5 transgenic lines, via Northern blot
no detection in 12 tissue culture control lines.

All plants looked normal. TO plants were vegetatively propagated (T1).




SUT1 expression in Mature leaf of transgenic plants
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Expression was reduced by 36 — 58%.
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SUT1 expression in Internode 7of transgenic plants

SUT1 expression normalised to ADF
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Expression was reduced by 52 - 92%.




Glucose mg/g FM
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Glucose profile
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RNAIi conclusions

e Expression was reduced by 36 — 58% in mature leaves
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e Expression was reduced by 52 - 92% in internode 7
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Impact of reduced ShSUT1 in the leaf
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Predicted role:
e Export of sucrose from leaves

* Possibly moving sucrose out of the
cells for apoplastic uptake

* Important for leaf carbohydrate
metabolism
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Impact of reduced ShSUT1 in the stalk

Suc

Predicted role:

Suc H+

* Partitioning from the vascular
tissue into the storage tissue

* 2 transgenic plant lines showed
changes in sugar concentrations
with no impact on final stalk sucrose

. Other transporter mechanisms
may compensate

Pa‘



Allele expression internode 7

Expression was reduced by 52 - 92%.
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Allele expression internode 7, Control lines

100 -

90 -

80 -

70 -

60 - Hallele_6 %
mallele_5 %

50 - Hallele_4
Hallele_3 %

40 - Hallele_2 %
mallele_1 3k

30 -

20 A

10 ~

0 | T T T T T T T T T T T
Cc1 C10 Cl1 C12 c2 c3 C4 c5 C6 c7 c8 C9




Summary:
Investigation of the role of SUT1

 RNAi can be used to reduce expression of a sucrose transporter

e Analysis of transgenic plants shows that the activity/role of SUT1 is
more important in the leaf than the stalk.

 Variations in the proportion of alleles expressed in controls and
transgenic lines were observed in internode 7.
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