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Fig.1 Extraction and purification of exosomes from P. cuspidatum stems and leaves
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Fig.2 Extraction and purification of exosomes from P. cuspidatum roots
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3 RBESMNBFHEREYE TEM B &
Fig.3 TEM image of crude exosomes from P. cuspidatum stems
A - C: Representative TEM images of the crude extract from P. cuspidatum stems (scale bar =200 nm) ; Red arrows: typical cup-shaped, saucer-

shaped, or spherical vesicles amidst abundant background impurities.

A B C

4 fREMEMSMBER TEM B
Fig.4 TEM image of purified exosomes from P. cuspidatum stems and leaves
A - C: Representative TEM images of purified exosomes from stems and leaves of P. cuspidatum (scale bar =100 nm) ; Red arrows: intact vesicles

with uniform morphology and a distinct lipid bilayer, with minimal background impurities; white arrows: tailing deformation of individual vesicles.

A B C

5 SRR IMNDEAE TEM E &
Fig.5 TEM image of purified exosomes from P. cuspidatum roots
A - C; Representative TEM images of purified exosomes from P. cuspidatum roots (scale bar =100 nm) ; Red arrows: vesicles with a double-mem-
brane structure, exhibiting inferior morphological uniformity compared to stem/leaf-derived exosomes ( Fig.4) ; Boxed areas: aggregation sites; Blue ar-

rows: electron-dense artifacts.
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Fig.6 Size distribution of exosomes derived from different tissues of P. cuspidatum by NTA(n =3 ,x +s)

A Stem/leaf-derived exosomes; B: Root-derived exosomes.

WI7E PBS 1R F v, FERLAM WA A S i 1497 4 i, EL
AR USSR 14 JEE AR R 1 s A0 T 25 i R T

0

Zeta potential (mV)
N

-8

Stems/Leaves Roots

E7 PBS HENZEMRIRIMNBER) Zeta BAL(n=3,x+5)
Fig.7 Zeta potential of exosomes from P. cuspidatum
stems/leaves and roots in PBS (n=3,x £5)
The mean Zeta potential of exosomes derived from stems/leaves and

roots was —2.74 mV and —6.62 mV, respectively.
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Extraction, purification and identification technologies

of exosomes derived from Polygonum cuspidatum
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Abstract Objective To investigate the extraction, purification, and identification methods of Polygonum cuspida-

tum( P. cuspidatum) -derived exosomes and to obtain high-purity exosomes, and thus providing a reliable material

foundation for their functional studies. Methods

Exosomes were isolated from fresh P. cuspidatum using ultracen-
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(P <0.01) ;MUC-1 ,0ccludin 8 132355/ (P <0.01) ; CAT SOD JHEMEFEK (P <0.01) ; DAL 343 .CMDI 343 F+ 5 (P <0.01) ;
TNF-o 1L-6 F1 IL-1B 235K FETFE (P <0.01) ; MPO MDA & T+ (P <0.01) ; 1L-6 . p-JAK2 . p-STAT3 EHE XTI EH (P <
0.01) . SHIRILIH LE , MDA L BE L FIHE 717 b LR Rl g/ BRAR BT it 25 K 8 i (P < 0. 05 5% P <0.01) ,MUC-1 , occlu-
din 28 9335 % CAT . SOD 3EM:FHE (P <0.05 5% P <0.01) , DAI 43 .CMDI 43 &A% (P <0.05 5§, P <0.01) , TNF-o \IL-6 I
TL-1B 3k K P20 (P <0. 05 B P <0.01) ,MPO MDA 2 5 [&{K (P <0.05 5 P <0.01) ;TL-6 . p-JAK2 . p-STAT3 & [ F3K FEAIK
(P<0.055; P<0.01), &t Mo+t imiE RS M AR A2 28, I8 o 1) 1L-6/JAK2/STAT3 8 [0 , i3
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XEERERL A XEHS 1000 - 1492(2025) 11 —2082 — 09
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Wiz 45 W 46 (ulcerative colitis, UC) & —Fp3E
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trifugation combined with sucrose density gradient centrifugation. Morphological characteristics, size distribution,
and surface charge properties were analyzed by transmission electron microscopy (TEM) , nanoparticle tracking a-
nalysis (NTA) , and Zeta potential measurements. Results The purified P. cuspidatum exosomes exhibited char-
acteristic cup-shaped or spherical bilayer morphology with a predominant size distribution of 100 =200 nm, consist-
ent with established plant exosome characteristics. The surface of these exosomes exhibits a negative charge, with
the Zeta potential absolute value of root-derived exosomes being slightly higher than that of stem/leaf-derived coun-
terparts. Conclusion The study successfully isolates and characterizes P. cuspidatum exosomes, with comprehen-
sive analysis confirming their distinctive structural and biophysical properties. It lays a good material foundation for
further exploration of its active ingredients and biological functions.
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