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Starch Phosphorylasel (Phdl) is an elongation enzyme that
catalyzesthe synthesisof shortchain malto-oligosaccharidesn the
early stagesof rice endosperndevelopment Previousstudieshave
shownthat theremay be an proteinfactor presentin the developing
rice endospernthat bindsto Phdl to help accomplishthis function
(Hikaru Satohet al, 2008. To this end, Phdl was purified and
utilized to investigatethe presencef proteinsin rice endospernthat
exhibit binding interactionswith the Phdl complex Phdl was
purified by DEAE-Sepharose FF chromatography, TALON-
Immobilized metal affinity column (IMAC) chromatographyand
POROS®20 HQ stronganionexchangamedia The purified Phdl
was then bound again onto TALON-IMAC resin and 0.03% H.0O,
was then usedto immobilize the it by forming a kinetically inert
ternarycomplexwith resinCo(lll). The Phdl columnswere loaded
with solubleproteinsfrom rice endosperng8 daysafterflowering) in
thepresencef 0 mM, 1 mM ATP, or 4 mM ATP, washedextensively,
and proteinseluted by boiling the resinsin 2% b-mercaptoethanol

and 2% SDS SDSPAGE results showed the presenceof an DEABepharOS§F ChrOmatOgraphy

endospernprotein interactingwith Phdl in the presenceof 1 mM

ATP. The proteinbandwasexcisedfrom the polyacrylamidegel and
IS currentlybeidentifiedby tandemmassspectrometry
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POROS?20 HQ is a strong anion exchangeresin that is designedfor
greaterresolutionandfastereluting The elution peakfor Phdl hasbeen
noticeably sharpenedand SDSPAGE analysis shows elution fractions
with purified Phdl bands Upscalerampdepictssaltgradientprogression

SDSPAGE Analysis of Resio(l11)
Phol Tethered Filtration

NaCl

og B R T E TRy Flow through Eluted
S B} N = = = N N N N (N
(kD r-Phol % d o s o R TR T T
17 seed extracts + + + + - + + + o+
13 ATP (mM)
Background 05 02
: 170
Oneof themostabundanplantderivedrenewableenergysourcesare 72 130
U-glucans consisting of starch and malto-oligosaccharides The 95
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synthesis of these carbohydratesis made possible through the
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collaboration of a number of enzymes, including ADP-glucose 43
pyrophosphorylasestarchsynthasesgranuleboundstarchsynthases 55
starch branching enzymes and debranching enzymes 34 &
Phosphorylasesre typically associatedvith the breakdownof U
glucansin buddingyeastand animals While this is largely true for 26 -

starchphosphorylas@, starchphosphorylasé& (Phadl) haspreviously
been determined to be found exclusively in developing rice
endospermand play a significant role in the synthesisof malto

26

oligosaccharidegHikaru Satohet al., 2008 Hwang et al., 2010. DEAE-Sepharoseesinis aweakanionexchangethatbindsproteinswith Flow-throughwells showthe endospernproteinsthat passedhroughthe

Whether or not the enzyme worked alone or as a multi-protein negativesurfacecharges NaCl was usedfor elution and the gradientis column On the right arethe capturedprotein at variousconcentrationsf

complexwith the assistanceof an unknown factor had yet to be shownby theupscaleamp Fractions191 25, highlightedin red, showed ATP. Largerbandsarethe Phdl that was tetheredto the beadswhereas
determined Using a series of anionexchangeand affinity resin elution of the desiredPhdl protein (red arrow). M, markerproteins w.c., the smaller bandis the potential interacting protein  Note the unique
chromatographymethodsthe purification of Phdl was realizedin wholecell extract Sol., solubleproteins nolypeptideband(indicatedby redarrow)in 1 mM ATP eluate

orderto createa meandor harnessingny proteinthat might interact
with the Phdl protein from within the rice endospermmatrix by

ingit througha resinwith immobilized Ph hed Discussion
E:zzlggtt rougha resinwith immobilized Phdl attachedo Co(lll) TALON MAC ChrOmatography

Upon successfupurification of Phdl the purified proteinwascovalently
attachedto resinCo(lll) via oxidation by 0.03% H,O, solution The
MethOdS N — — resultsfrom passingproteinsfrom developingrice endospernthrough
Rkl v 4 this modified Phdl-tetheredCo(lll) resinclearly showthe appearancef
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Grow E. coli cells I T - 4o 9o o a polypeptlde_that binds Phdl in Fhe_ presenceof 1 mM _ATP. _Thls
harboring SH407 DEAESepharosd-F 0, 0! mystery protein bandmay be the missingfactor that Phdl bindswith to
chromatography 0% o s form a multi-protein complex responsiblefor malto-oligosaccharide
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S AConfirmation of the interaction between Phol and the identified protein
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