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Abstract: To compare effect of expression repression antisense SAGP driven by two promoters and
subsequently to create potato mutation of tuber starch deficiency, a full length of MAN encoding snall
subunit of ADP-Glc PPase (SAGP) was cloned and sequenced through RT-PCR w ith tuber of potato
cultivar Zheng 1011 The sequence BLA ST and alignment showed that SAGP of the 1 821 bp dDNA
encodes a deduced peptide composed of 607 amino acids, and two mutations,N 312S and N 411S, occurred on
the pepetide W ith know n vector pCanbia for plant transformation, two antisense recombinant vectors, pS-
SA GP and pG-SA GP in which SAGP were driven by promoters of 35S and GBSS| regectively, were
constructed
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Fig 1 Schematic diagran of the vector containing antisense SA GP
A. Construct of pS-SA GP expressing vector; B. Construct of pG-SA GP expressing vector,;

GBSSIP. GBSS|I promoter; 35S 35S promoter from CaMV
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12 pSSAGP SAGP DNA 1 8kb ,
pCmbia-1305-1 T-DNA pGEM -T-Easy s H indIll 2 ,
35S , SAGP dDNA 12kb , 3 8kb
3 ( 1A), Necol /el p-SA GP ;Pstl Bglll Q 5kb
pCambia-1305-1 (CAMBHA ), SAGP 4 3 kb ;
PCambia-1305-1 1 Ta SAGP dDNA ,

6 SAGP 1 SAGP dDNA ) , SAGP
PCambia-1305-1 1 1 DNA 5 3 pGEM -T-Easy
ddH:0 , 16 SP6 T7 , SAGP DNA 1

M 109, 50 mg,/mL LB 821 bp, GenBank DQ 297414
miniprep , BLA ST ,
Hindlll EcoR I , DNA 4
13 pG-AGP ADP-Glc PPase . 99 9%
GBSSI SAGP, PpSSAGP , 2 :
35S GBSS| , 1B 312 411 ( 3
Ncol/Pstl pS-SA GP SAGP ©ONA pGBEM -T-Easy
pGBSSIP ( ), 35S pA GPs
pS-SAGP  GBSSI T o
12
M 109, Kan LB ' '.' s €+ 2.0kb
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GBSSI SAGP : ot BB «osi
Hindlll EcoR I
2 pA GP
2 1 ;2 pGEM -T-Easy; 3 Pst [ N co | ;
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21 SAGP DNA Fig 2 Digestion analysisof pAGP w ith various enzymes
SAGP DNA 1 pAGP without digestion; 2 pGEM -T-Easy; 3 pAGP with
M iniprep, 2 , PstI N col digestion; 4 pAGP with H indlll digestion;
Pst] Necol 2 ' 5 pAGP with Pst I /Bgl1l digestion;M. molecular weight mark
Nakata  GIYVISKDVMLNLLRDKFPGANDFGSEVIPGATSLGMRVQAYLYDGYWEDIGTIEAFYNANLGITKKPVPDFSFYDRSAPIYTQ

Muller GIYVISKDVMLNLLRDKFPGANDFGSEVIPGATSLGMRVQAYLYDGYWEDIGTIEAFYNANLGITKKPVPDFSFYDRSAPIYTQ
Jardin GIYVISKDVMLNLLRDKFPGANDFGSEVIPGATSLGMRVQAYLYDGYWEDIGTIEAFYNANLGITKKPVPDFSFYDRSAPIYTQ

YXL GIYVISKDVMLSLLRDKFPGANDFGSEVIPGATSLGMRVQAYLYDGYWEDIGTIEAFYNANLGITKKPVPDFSFYDRSAPIYTQ
Liu GIYVISKDVMLNLLRDKFPGANDFGSEVIPGATSLGMRVQAYLYDGYWEDIGTIEAFYNANLGITKKPVPDFSFYDRSAPIYTQ
312
Nakata ~ PRYLPPSKMLDADVTDSVIGEGCVIKNCKIHHSVVGLRSCISEGAIIEDSLLMGADYYETDADRKLLAAKGSVPIGIGKNCHIKR
Muller  PRYLPPSKMLDADVTDSVIGEGCVIKNCKIHHSVVGLRSCISEGAIIEDSLLMGADYYETDADRKLLAAKGSVPIGIGKNCHIKR
Jardin  PRYLPSSKMLDADVTDSVIGEGCVIKNCKIHHSVVGLRSCISEGAIIEDSLLMGADYYETDADRKLLAAKGSVPIGIGKNCHIKR
YXL PRYLPPSKMLDADVTDSVIGEGCVIKSCKIHHSVVGLRSCISEGAIIEDSLLMGADYYETDADRKLLAAKGSVPIGIGKNCHIKR
Liu PRYLPPSKMLDADVTDSVIGEGCVIKNCKIHHSVVGLRSCISEGAIIEDSLLMGADYYETDADRKLLAAKGSVPIGIGKNCHIKR
411
Nakata  AIIDKNARIGDNVKIINKDNVQEAARETDGYFIKSGIVTVIKDALIPSGIII

Muller AIIDKNARIGDNVKIINKDNVQEAARETDGYFIKSGIVTVIKDALIPSGIVI
Jardin AIIDKNARIGDNVKIINKDNVQEAARETDGYFIKSGIVTVIKDALIPSGIVI

YXL AlIDKNARIGDNVKIINKDNVQEAARETDGYFIKSGIVTVIKDALIPSGIIT
Liu AlIDKNARIGDNVEIINKDNVQEAARETDGYFIKSGIVTVIKDALIPSGIII
3 SAGP DNA
N akata,M uller, Jardin, L iu A GP , YXL A GP

Fig 3 A lignment betw een partial SA GP peptide sequences reported and obtained in this study

N akata,M uller, Jardin, YXL ,L iu represents author’s first nane of publications, by whom SA GP sequences

of anino acidsw ere predicted w ith gene he cloned



196 ( ) 35

22 SAGP pS-SA GP 3
12 , )
4 4 , RNA RNA
) camV 35S SAGP , )
, pS-SA GP
, ADP-Glc
M 1 2 3 4 PPase RNA
- - -
- - &
2.0kb—» ,
1.0 kb —» ’ ’
0.75 kb —P ( ) , ,
, ADP-Glc PPase
4 pS-SAGP )
M. ;1 EcoR [ ;2 Hindll , ADP-Glc PPase
3 pS"A GP; 4 pCambia-1305-1
Fig 4 Digestion analysisof pS-SA GP 355 GBSSI
M. molecular weight mark; 1- 2 digested results '
. ) qh SAGP )
with EcoR I /H indlll respectively;
3 pS-SA GP; 4 pCambia-1305-1 ’
23 SAGP pG-SA GP ; y B y
GBSSI pS-SA GP 35S ’ |
' ADP-Glc PPase
\ 3 EcR 1
3 Hindll EcoR |
1 0kb,1 5kb 3 ., Hindlll
Q 9kp,1 Okb 3
5 [ ]
' ! [1] Baecker P A, Furlong C E, Preiss 1 Biosynthesis of bacterial
! GBSSI glycogen: Primary structure of Escherichia coli ADP-glucose
SAGP , synthetase as deduced from the nucleotide sequence of the
pG-SA GP glgC gene[J]. JBiol Cham, 1983, 258(8): 5084-5088
[2] DenayU A,UgaldeRA, PreissJ, et al Cloning and expression
M 1 2 3 4 of the glgC gene from A grobacteriun tum & aciens purification
- and characterization of the ADP-glucose synthetase[J]. A rch
Biochem Biophys, 1998, 357: 13-21
2.0kb—» Sl [3] IgarashiR Y,M eyer C R Cloning and sequencing of glycogen
0'17'2 tg . metabolisn genes from Rhodobacter sphaeroides 2 4 1
Expression and characterization of recombinant ADP-glucose
pyrophosphorylase[J]. A rch Biochem Biophys, 2000, 376: 47-
58
5 pG-SAGP [4] Iglesias A A, Preiss J Bacterial glycogen and plant starch
M. '1EcRT  :2Hindll biosynthesis [J]. Biochem Educ, 1992, 20: 196-203
3pG-SA GP; 4 pCambial305-1 [5] Preissd Bacterial glycogen synthesis and its regulation[J].
Fig 5 pG-SA GP digested w ith various enzymes Annu RevM icrobiol, 1984, 38: 419-458
M. molecular weight mark; 1- 2 digestion [6] Espadad Enzymic synthesis of adenosine diphosphate glucose
with EcoR I /H indlll respectively; from glucose-1-phogphate and adenosine triphophate[J]. J

3 pG-SA GP; 4 pCanbial305-1 Biol Chem, 1962, 237: 3577-3581



2 -SAGP

197

[7] Salamone P R, Greene T W, Kavakli | H, et al Isolation and
characterization of a higher plant ADP-glucose
pyrophosphorylase snall subunit homotetraner [J]. FEBS
L ett, 2000, 482: 113-118
[8] Lin T P, Cagpar T, Somerville C, et al Ilation and
characterization of a starchlessmutant of A rabidgpsis thaliana
L. Henyh lacking ADP-glucose pyrophosphorylase activity
[J] Plant Physiol, 1988, 86: 1131-1135
[9] BallimraM A, Fu Y, Neshitt N M, et al ADP-glucose
pyrophogphorylase from potato tubers  Site-directed
mutagenesis studies of the regulatory sites[J]. Plant Physiol,
1998, 118: 265-274
[ 10] Gomez-Casati D F, Iglesias A A. ADP-glucose
pyrophosphorylase from wheat endospem: Purification
and characterization of an enzymew ith novel regulatory
properties[J]. Planta, 2002, 214: 428-434

[11] IglesiasA A,Charng Y Y,Ball S, et al Characterization of
the kinetic, regulatory, and structural properties of
ADP-glucose pyrophogphorylase fron Chlamydanonas
reinhardtii[J]. Plant Physiol, 1994, 104: 1287-1294

[12] Cognata U L, Wilimitzer L, M Uller-Rober B. M olecular
cloning and characterization of novel isoform s of potato
ADP-glucose pyrophogphorylase[J]. M olecular General
Genetic, 1995, 246: 538-548

[13] HarvengtL ,Du Jardin P,M artiat J C. A nother ADP-glucose
pyrophophorylase snall subunit gene in Solanum
tuberosum L. [J]. Plant Physiol, 1996, 112: 1399-1402

[14] SweetloveL J, M lller-Roeber B, W ilimitzer L, et al The

adenosine

contribution  of 5'-diphogphoglucose

pyrophosphorylase to the control of starch synthesis in
potato tubers[J]. Planta, 1999, 209: 330-337.

[15] Okita T W,Nakata P A, Anderon J M, et al The subunit
structure of potato tuber ADP-glucose pyrophophorylase[J]
Plant Physiol, 1990, 93: 785-790

[16] Fu Y, BalliolraM A, Leykan J F, et al M echanisn of
reductive activation of potato tuber ADP-glucose
pyrophosphorylase[J]. J Biol Cham, 1998, 273: 25045-
25052

[17] Ball K, Preiss J A llosteric sites of the large subunit of the
ginach leaf ADP-glucose pyrophophorylase[J]. J Biol
Cham, 1994, 269: 24706-24711

[18] BallimraM A, Frueauf J B, Fu Y, et al A ctivation of the
potato tuber ADP-glucose pyrophosphorylase by
thioredo-

xin[J]. JBiol Chem, 2000, 275: 1315-132Q

[ 19] Frueauf J B, Balliora M A, Preiss J ADP-glucose
pyrophosphorylase from potato tuber: site-directed
mutagenesis of homologous agartic acid residues in the
snall and large subunits[J]. Plant J, 2003, 33: 503-51Q

[20] M iguel A B, Iglesias A A, Preiss J ADP-glucose
pyrophophorylase, a regulatory enzyme for bacterial
glycogen synthesis [J]. M icrobiology and M olecular
Biology Review s, 2003, 67: 213-225

[21] M dller-Rober B, Sonnewvald U, W ilimitzer L. Inhibition of
ADP-Glc PPase in transgenic potatoes leads to sugar-
storing tubers and influences tuber fomation and
expression of tuber-storage protein genes[J]. EMBO J,
1992, 11: 1229-1238



