FBEIE 2026,46(1):120 ~130

Bulletin of Botanical Research

5% 18 3¢ Original Paper

REKERLABFTEEPMAAFIABREARE SRR T MIFLE
LNty EEA OE OB ORMEH
(THERFHEmPEER 8 750021

M OE BRI E T (AGP) TR R L iy i 5 A th A BRI, 8 T 60 R (Ziziphus jujuba
‘Lingwu Changzao’ ) 52 % F 1 B2 W AGPs 143 A FR AR AN sh 2548 AL FUAE , 12000 55 4 FH B0 5 BT AR JIM 3, SR F B
PR AR, X 4 AN [ e 75 i) 2 iR ACR SO A M RFAIE S AGPs #Y S e A o A AT 70 B o 4551
FHT A8 10 nm 1A ORISR SEARTC T » PRI T 5 90 g B0 P v e 00 ) 24 A R % b 0 P 9
SMARRE X5 430 A R A RS A 4 TRURE 200 M6 PR A VRV O R A5 0 B P o A SR G FBURL 1) 43 A1+ AE DGHE M
T 43— AR 0 A SR ) R 19 240 B % 00 L PR R4 43 A1 A R T A 4 AL s 76 (T, AR TR B
B 04T Y R R RE A0, L % 8 A AR AT 1 S A 1 R R 200 L P S G A 4 SR A A AR D s R
S, RS TR B 0 ) Y L R A TR 17 T A O 20 BB 1 A B TR RS 7 43T A 2 M A 4 TR
I L2 0 PR 998 14 JE AR 45 UL B et 25/ S FEE VZORLAAR L B R SR RV 43 A A B I JR A A R . ST
A SRS AGPs A AT AR 2 M RE T 5% 30 0 AR 1 DX 3 40 P A 2 s b s AN ) e 3 B AR 52 AGPs 1 A
AEAE— 72 (14 28 5, 75 R AT 3 0 DR I DK 30 200 L K 24 6L P 35 AGPs 23 A1 85 2, 66 € 30 R 5 S80S0 A4 e % 24
LA ER AGPs 43 A B RCEE RS D . RS R DI 7R AGPs X 558 ity 5T 1) 5 il i (AL 40 i 25 A4

g R RS BRI UM R s R 4 e LR

FE 5 2EE:Q942. 6;Q944. 62;5665. 1 EERERS: A doi: 10. 7525/j. issn. 1673-5102. 2026. 01. 011

The Colloidal Gold Immune Distribution Characteristics of Arabinogalactan
Proteins during Fruit Development of Ziziphus jujuba ‘Lingwu Changzao’
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(School of Life Science , Ningxia University , Yinchuan 750021

Abstract  Arabinogalactan proteins (AGPs) play an important role in fruit ripening and softening. In order to
explore the distribution characteristics and dynamic changes of AGPs in fruits of Ziziphus jujuba ‘Lingwu
Changzao’ during development, the monoclonal antibody JIM13 and colloidal gold immunoelectron microscopy
technology were used to analyze the ultrastructural characteristics and the immunological cell distribution of
AGPs of Ziziphus jujuba ‘Lingwu Changzao’ fruits at four different developmental stages. The results showed
that after labeled with 10 nm colloidal gold particles, there were a large number of gold particles distributed in
the cell interior and cell walls of parenchymal cells in the phloem and far away from the vascular bundles, and
there were also gold particles distributed in the vacuoles, plastids and other organelles during the early stage of
fruit enlargement. During the rapid enlargement period, there were a large number of gold particles distributed
in the cell walls and cell interior of sieve tube molecules and parenchymal cells far away from the vascular
bundles. During the coloring period, there were a few gold particles in the cell walls and cell interior of sieve
tubes, companion cells and parenchymal cells in phloem of vascular bundles, as well as parenchymal cells far
away from the vascular bundles. During the maturation period, in the companion cells in phloem of vascular
bundles, as well as parenchymal cells far away from vascular bundles, there were a small number of gold

particles on the cell walls and close to the plasma membrane ; and a few gold particles inside the cell wall, and
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on the vesicles, mitochondria, plastids and large central vacuoles. The results suggested that AGPs were mainly

distributed on the cell wall, near the plasma membrane, inside the cell and the organelles, and there were some

differences in distribution of AGPs in fruits at different developmental stages : more AGPs distributed in the cell

wall and inside the cell in the early bulking period and the rapid enlargement period, and a small number of

AGPs distributed in the cell wall and inside the cell in the coloring and ripening periods. The results provided

cytological basis for revealing the effect of AGPs on fruit quality.
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FEBPHRL; NUAZA ™ CW. AR HLEE s PM. B ; CG. R 4 k. T Il
A-D. Fruits unincubated with primary antibody; E—H. Fruits incubated with primary antibody. A—B. Phloem and parenchymal cells of vascular
bundle and the organelles in them; C. Cell walls and organelles of the parenchymal cells of phloem; D. Organelles in the parenchymal cells of the
phloem of vascular bundle; E. Cell walls and organelles of parenchymal cells distant from the vascular bundle ; F. Cell walls and organelles of
parenchymal cells in the phloem of the vascular bundle; G-H. Cell walls and cell interiors of parenchymal cells distant from the vascular bundle.
SE. Sieve tube molecules; CC. Companion cells; VE. Vesicles; V. Vacuoles; ER. Endoplasmic reticulum; M. Mitochondria; N. Nucleus; P. Plas-
tids; S. Starch grains; NU. Nucleoli; CW. Cell wall; PM. Plasma membrane ; CG.Colloidal gold particles. The same as below.
1 REWAETH AGPs WE K & B E L
Fig.1 Colloidal gold immunolocalization of AGPs in fruit in the early bulking period
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A-D. Fruits unincubated with primary antibody; E-H. Fruits incubated with primary antibody. A-B. Organelles in the parenchymal cells of the vas-
cular bundle phloem; C-D. Cell walls and cell interiors of parenchymal cells distant from vascular bundle ; E. Cell walls of sieve tubes; F-H. Cell
walls and cell interiors of parenchymal cells distant from the vascular bundle.

2 RELRER KA AGPs WA & & E L

Fig.2 Colloidal gold immunolocalization of AGPs in fruit in the rapid enlargement period
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A-D. Fruits unincubated with primary antibody ; E~H. Fruits incubated with primary antibody. A. Sieve tubes and companion cells of vascular bun-
dle phloem; B. Parenchymal cells and cell interiors of the phloem of vascular bundle; C. Cell walls and cell interiors of parenchymal cells distant
from the vascular bundle; D—E. Sieve tubes and companion cells in the phloem of vascular bundle; F. Cell walls and cell interiors of parenchymal
cells of the phloem; G. Organelles in parenchymal cells of the phloem of vascular bundle. H. Cell walls and cell interiors of parenchymal cells dis-

tant from vascular bundle.

3 RILEGHAGPSHRESREBEEN

Fig.3 Colloidal gold immunolocalization of AGPs in fruit in the coloring period
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GV s D. A AT B 50 00 5 8 A A < . R RO B S 1 I 5 P~ G 8 0 A SRS 1 U 20 L 1 40 e 5 A 25 5 L. 8 ) B s £
fizo GB. Fi/REEM.

A-D. Fruits unincubated with primary antibody; E-H. Fruits incubated with primary antibody. A. Cell walls and organelles of sieve tubes of the
vascular bundle phloem; B. Companion cells of the vascular bundle phloem; C. Sieve tubes of the vascular bundle phloem; D. Sieve tubes and
companion cells of the vascular bundle phloem; E. Companion cells of the vascular bundle phloem; F-G. Cell walls and organelles of parenchymal
cells distant from the vascular bundle ; H. Companion cells of the vascular bundle phloem. GB. Golgi apparatus.

4 RELEHHAGPs WG & 2B ENM

Fig.4 Colloidal gold immunolocalization of AGPs in fruit in the maturation period
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