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Abstract

Protein expression profiling is a powerful tool used to discover
proteins associated with the biochemical state of a sample in _SAMPLE PREPARATION _ kD2 lanes
resp.:,nse to some St”'nuh To Dbmin 'fundamental knﬂwledge an thE 10 Ug prDtEII'I Samp|e + 10 UI DfSDS'IDad|ng bUfFer £ ?;T B 5 4 3 2 1M'292}3 M-stgndard ol wt. marker
biochemical events underlying the causes of existing production and J i: s 5 LTEE E:;%
postproduction problems in rootcrops, protein expression profiles g _ ad — | ': 3 - VG, healthy
were established on major disorders and organoleptic constraints. Heat at 98°C for 3 min Cool on Ice REET  BEEN - - Soomon heatny
: : : : ¥ _ : : - NSIC GE, healthy
Five expression profiles were established to address the following t REEE - 6 - Iniitn, blight damaged
concerns: acrid and non-acrid taro corms, anthracnose-infected and | pp e MR HamAReH

. . . : . = 8 -vG1, hlight damaged
non-infected yam, spider mites and scale-insects infested and non- B 1 = e p—
infested cassava and two profiles for different varieties of blight- VG2 moderately tolerart
infected taro. Differences in banding patterns of proteins extracted YGE3 susceptinle

' MSIC GB  resistant

from different samples were compared and analyzed for S G e
foere::{pr_essiun and ncm-e::f:pressiun_ of spEt_:iﬁc _pn::teins_. Several Stain with COOMASSIE _ _
differentially expressed specific proteins were identified which can be BRILLIANT BLUE for 1 H Healthy and blight-infested taro leaves

used as markers for diagnostic purposes and target biomolecules for

designing appropriate control measures. v Lotenlil MOchcmical markers
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acid solution until bands are '
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The application of biotechnology in rootcrop agriculture offers ¥ RUZREINIESaI tare 42 K02 BYE R Rie sl
tremendous potentials in solving production and postproduction : . L .
problems of root crops. However, before such measures could be Sodium dodecylsulfate polyacrylamide gel electrophoresis Scale insect infestation in 40 kDa nnn-express!nn
introduced, it is necessary to obtain fundamental knowledge on the (5D5-PAGE) : Sample preparation and set-up BaszEvE BheTy 28 kD3 Hof-expression
biochemical events underlying the causes or existence of such Spidarites infestaton 70 VG, eSS T
problems. Protein expression profiling has provided researchers the el 40 kD3, vetexirassion
overall pattern of gene activity in a sample and knowledge as to
which particular genes turn on and off in response to some influence. Resu[ts Arthraeroes infestatin var 99 kD3 xS sisH
The pattern serves as a shorthand signature reflecing the Stired bassaid roote 85 kDo Fon.epressish
biochemical state of a sample under some specific condition. |
Expression profiling has proved invaluable to cell biclogists because |- . DA, i % B 4R Y & anes
knowledge of the proteins that predominate after a tissue is exposed NN Q 220 . M - standard mal. wt. marker
to different conditions can provide insights on how the tissue normally R4, i N ) D c ;
compensates for disruptions and what goes wrong when diseases 3 - GO-481, non-acrid 1ISCUSSTION
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4 - GO-486, nor-acrid
5 - GC-493, non-acrid
B - G221, nonacrid . . . . ;
7 - GO-501 slightly acrid Five protein expression profiles were established. These were: profiles

8 - GO-505, slightly acrid for acrid and non-acrid taro corms, anthracnose infected and non-

develop. Such signature proteins are not only useful for diagnostic
purposes but also in tailoring appropriate interventions through
controlled expression in solving production and postproduction
problems in root crops.
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. 250z, BRI CIRly: dEEd infected yam, spider mites and scale-insects infested and non-infested

. . : _ cassava and two profiles for different varieties of blight-infected taro.
OBJBCT,'IUBS Acrid and non-acrid taro corms Differences in protein bands of samples under comparison were
- observed. For instance in acrid and non-acrid taro corms, a 55 kDa

kDa lanes

protein is overexpressed in all acrid varieties than the non-acrid ones.
In the case of anthracnose infection in yam, highly susceptible varieties

1. To establish protein expression profiles of acrid and non-acrid

: . ; " | =220 M = standard mark
taro corms, anthracnose-infected and non-infected yam, spider standard marker

- 07 1 - Lakan 1 stems, healtyy

mites and scale-insects infested and non-infested cassava, and =66 2 KU-50 stems, healthy were able to display a very distinct protein band of 22 kDa which is
different varieties of blight-infested and non-infested taro. l— 0 G- hjaa";al-:”t&aﬁrggzaﬁca'ﬁ“ absent in the non-infected yam varieties.

2. To identify “signature” proteins (molecular mass only) as Insect infestation in cassava such as spider mites and scale-insects also

| = 30 4 _ H1leaves, spider mites

biochemical markers of the above phenctypic and organoleptic N _ damaged produced highly differentially-expressed proteins than the control non-
constraints. N E'r;' d':rf‘]‘fﬁe- ;D‘“E""”‘ES infested ones. A 30 kDa protein is consistently expressed and
s [ g, : § - Ho |Eav§5|hea|tw upregulated in the spider mites-infested varieties indicating that this

MBtbObO [0 ay _ = _ _ _ protein was produced by the host plant in response to this infestation.
ApIder mites angd scale-msects infested cassava stems and. Jeaves The different varieties of susceptible varieties of taro to bacterial blight

also produced an overexpressed 45 kDa protein band which was
lahes distinguishable from the resistant varieties.

1 - LAOSS, healthy
2 - LA035, anthracnose no damaged

3 - LAD3S, anthracnose damaged CO”C[”SiO” anb Imp[iCQtion

4 - LASGGD, healthy
5 - LASBE, anthracnose no damaged
& - LASEE, anthracnose damaged

Thus, protein expression profiling provides a tool for determining
biochemical markers that can be used for diagnostic purposes. It can
also be exploited to develop control measures for prevention of root
crop diseases as well as for genetic improvement of crops for useful

Healthy and anthracnose-infected yam leaves traits or desirable qualities.
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