
[bookmark: _Hlk171167909]Development of a rapid and simple method for isolating apoplastic extracellular vesicles in plants

†Kathrine Uhrbrand Sørensen1, †Joohee Lee1, †Tae Hwan Kim1, Moon Young Ryu2, Mi Jung Kim3, Hee Cheol Kang3, Woorim Yang1*, Seok Keun Cho2*, and Seong Wook Yang1* 


1Department of Systems Biology, Institute of Life Science and Biotechnology, Yonsei University, Seoul 120-749, Korea
2Xenohelix Research Institute, BT Centre 305, 56 Songdogwahakro Yeonsugu, Incheon 21984, Korea 
3Human & Microbiome Communicating Laboratory, GFC Co., Ltd., Hwaseong 18471, Korea

† Equal contributions	
*Corresponding authors:
yangsw@yonsei.ac.kr, chosk@xenohelix.com, ywl87@yonsei.ac.kr   

[image: 텍스트, 스크린샷, 도표, 폰트이(가) 표시된 사진

자동 생성된 설명]
Supplementary fig. 1 Comparison of size distribution of EVs within three methods
(a) Percentages of particle sizes from NTA analysis in Fig. 1. (b) Proportion graph using the percentages in Fig S1A
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Supplementary fig. 2 Verification of TET8 antibody
(a) Genetic structure of the Arabidopsis TET8. T-DNA insertion position is indicated in the triangle. Genotyping result was presented in the blot using WT and tet8 mutants. Black line and yellow boxes represent the introns and exons, respectively. (b) Confirmation of the knock-out tet8 mutants by western blot using TET8 antibody. (c) Immunoblot analysis of WT, tet8 mutants, and pTET8::TET8-RFP transgenic lines. (b, c) Total proteins were extracted from leaves of 4-weeks-old WT and mutant plants. Ponceau S staining was used as a loading control. Asterisks indicate endogenous TET8 protein
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Supplementary fig. 3 Total vesicles and apoplastic vesicles isolated from Arabidopsis seedlings. 
(a) Size distribution of the isolated vesicles. The data are means ± SD in 50 nm intervals from three experiments. Ten-day-old seedlings grown in consistent light conditions were used for vesicle isolation. (b) Representative TEM images of the isolated vesicles from Arabidopsis seedlings. Scale bar= 100 nm. (c) Particle concentration of total vesicles and apoplastic vesicles samples from Arabidopsis seedlings. Error bars indicate SD (n= 11 for total vesicles and n= 9 for apoplastic vesicles) (d) Immunoblot analysis of total vesicles and apoplastic vesicles isolated from Arabidopsis seedlings. Images reveal antibodies against EV markers and endosomal markers 
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Supplementary fig. 4 Total vesicles and apoplastic vesicles isolated from Arabidopsis pen1 mtants. 
(a) Size distribution and TEM images of exosomes isolated from WT and pen1 seedlings. Ten-day-old seedlings grown in consistent light conditions were used for vesicle isolation. The data are means ± SD in 50 nm intervals from three experiments. Scale bar= 100 nm. (b) Percentages of particle sizes from NTA analysis in Fig S3A. (c) Immunoblot analysis of total vesicles and apoplastic vesicles isolated from WT and pen1 mutants. HSP70, FREE1, and TET8 were used as exosome markers, and CAT was used as an endosomal marker. ACTIN was used as a loading control
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Supplementary fig. 5 Mean values of total vesicles and apoplastic vesicles from exosome related mutants.
Mean values of total vesicles and apoplastic vesicles of WT, patl1, syp61, and pen1 from NTA analysis in Fig 2 and Fig S4
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