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Structural Features of Vacuolar Sorting Determinants of Soybean Glycinin
Nobuyuki MARUYAMA and Shigeru UTSUMI
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ABSTRACT

The sorting determinants of glycinin, a soybean 11S globulin, which mediates protein
targeting to the protein storage vacuole (PSV), were investigated in maturing
soybean cotyledons by transient expression assays. A C-terminal stretch of 10 amino
acids of AlaBlb, a glycinin group I subunit, was sufficient to direct green fluorescent
protein (GFP) to the PSV. This peptide may correspond to a C-terminal vacuolar
sorting determinant (ctVSD). Since functional inhibition of this putative ctVSD of
AlaB1b did not block PSV sorting of AlaBlb, we used the three-dimensional
structure of AlaBlb to identify candidates for a sequence-specific determinant
(ssVSD). We found that the sequence downstream of disordered region 4 could direct
GFP to the PSV and that I1e297 is critical for sorting. However, functional inhibition
of the ctVSD, combined with the I1e297Gly mutation did not abolish vacuolar sorting
of AlaBlb, suggesting that AlaBlb has the sorting determinant which does not
belong in ctVSD and ssVSD in addition to ctVSD. Soy Protein Research, Japan 9, 24-29,
2006.

Key words . glycinin, protein storage vacuole, vacuolar sorting determinant

MR O WAL, SHlED Y v Y — LY
T5707T7—¥ELEOHHRAENET L RES L S
AL ARERER LR LIS T A -ABRERE
EEMT LA ARBEFEIR L H 5. SRR
D ERRTEIZE T AWIEEN R DR L T 5B, 72
A VBRI OB AR I L TR 4 %

*T611-0011 FETA - K EA M

24

CFEENTWA, T/, BAMOFTIE, HFEMOR
R L 2 AT ARE K& AR B R
JAICERT 5720, 72 AABIREBE®EOMRICS
FHEFDET VTS 5.

Wh7-ABEIE, BORFOENGRXY 7L
(Vacuolar sorting determinant, VSD) 25522812 587%
ENBHZ LY, wha~EEEINS, BIIEE TICH
EINTWAEHEI:AHEDOVSDIX, NPIRL (7 3/

KE7zABEBEME Vol 9(2006)



M—FHEDL) BOEF—7%EL, ZARETOL
ZICHEL T TOIREET 5 2 7V Tah By~
K 7 ) (ssVSD) & CHImICALE L, BBk
TIVBICEDE V) B ROY, BAIRE S
B4 THHCERMA Y 7 F L (ctVSD), mEkifiEic &
W END Y 7 F )V (psVSD) 25N 5. <
DO TR 7z A B OEREI% > 75 )V DS TR
ez HWTr s TBY, 17520787 u7
N THHT77ELTY UIZiEctVSDY, b < HTF-2ST v

7 I UICIEssVSDPDSHFIE L T b b SN Tw b,
TA, X0 IEMICHETEE: A HE ORI >
TFNEIBNTT 572012, ik REH % @A S 708
S ARE R, BAMKEHETIC - EICEI S,
ZFORIEMEZRNT BV AT A2 L, KE7S7 1
7 v DOCERIMIFEILIZVSDAFIET B 2 L 25
L7228, —J, 11S7a 7Y Y oVSDIZ2WTiEd F
D R BT TN TB 5T, VS ADIIST O
Ty (LZ3IY) IZBWTpsVSDOFEEDTRIE E

Localization

(a) dis1+GFP ICS
PQESQKRAVA
(b) dis1+GFP-CT10 = TSN PSV
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(c) dis1+GFP-CT10+Gly = GFP I = ICS
disordered region 2
(d) dis1+GFP-dis2 = GFP [ = | ICS
GNQEQEFLKYQQ-+disordered region 3
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(f) dis1+GFP-ext dis4 = GFP I = PSV+ICS
SVIKP
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Fig. 1. Schematic diagram of the constructs used in this study and the localization of each reporter protein after
transient expression in soybean cotyledons. When the reporter proteins were secreted to the intercellular
space, we observed fluorescence in the reticular structure reminiscent of the ER in addition to the

intercellular space.
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Fig. 2. Localization of reporter proteins fused to the C-terminal region or the whole sequence of AlaBlb. Confocal
images of maturing soybean cotyledon cells expressing (A) dis1+GFP, (B) dis1+GFP-CT10, (C) dis1+GFP-
CT10+Gly, and (D) A1aB1bGFP. V, PSV; ICS, intercellular space. Bars, 10 zm.
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Fig. 3. Residues of AlaBlb positioned on the molecular surface determined by the program Joy. Large and small
capitals in the sequence of AlaBlb indicate the residues buried inside the molecule and positioned on the
molecular surface, respectively. Italicized numbers above double underlined sequences indicate six
disordered regions. Letters and numbers above single underlined sequences show p-sheets and helices,
respectively. Lowercase letters underneath the sequence show the related constructs shown in Fig. 1
(italicized letters indicate the regions examined by the transient assay). Boxed letters indicate Leu or Ile

residues positioned on the molecular surface.
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Fig. 4. Localization of reporter proteins fused to the internal peptides of AlaBlb or mutated AlaBlb. Confocal
images of maturing soybean cotyledon cells expressing (A) dis1+GFP-ext dis4, (B) dis1+GFP-SVIKP, (C)
dis1+GFP-dis4, (D) disl+GFP-disd+ICTMR, (E) dis1+GFP-disd+GCTMR, and (F) AlaB1bGFP/1297G. V,

PSV; ICS, intercellular space. Bars, 10 ym.
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