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Mentuns: CLAVATA3/EMBRYO SURROUNDING REGION (CLE) mpeacraBssioT coboi rpymiry
TOPMOHOB PaCcTeHHH, KOTOPbIe UTPAIOT KJIIOUEBYIO POJIb B POCTE U PA3BUTUU pacTeHUi. B Hamel pabote
MbI uaesTudunposanu 41 ren CLE y kaprodensa Solanum tuberosum (StCLE) u npoaHasm3upoBaIu ux
SKCIIPECCUIO ¢ TOMOIIIBIO TPAHCKPUIITOMHBIX TaHHBIM 13 6a3bl NCBI. MbI 060HapY»KWIN BBICOKHE YPOBHU
skcipeccun reHoB StCLE12 u StCLE19 Bo (osMHBIX KiaeTKax Kaprodesns. Y kaprodesas HOBBIE
dosMHBIE KJIETKH 00pasyloTcs i TPAHCIOPTAa CaXapoB U CUTHAJIBHBIX MOJIEKYJ B KiIyOeHb. Mbl
oOHapyKuIu, uTo cBepxakcnpeccus reHa StCLE12 mpuBoguT K aKTUBHBIM JleJIEHUSAM KJIETOK KamOwus,
yMeHbIIIaeT Maccy KJIyOHel U TOpPMO3UT crapeHue JjuctbeB. C JpPyrol CTOPOHBI, PacTeHUS CO
cBepxakcnpeccueil StCLE19 He crmocoOHBI (GOpMHPOBaTh MPUAATOUHBIE KOPHU U JIEMOHCTPUPOBAIU
OTCYTCTBUE YIIOPAJIOYEHHOT'O CJIOS KJIETOK KaMOUA B COCYZIUCTBIX IyIKAaX.

B 1o ke Bpems, ¢ nomompsio ITI[P B peaslbHOM BpeMeHH MBI OOHAPY:KUJIU yBeJIUUYeHUEe YPOBHSA
akcrpeccun reHoB StCLE4 u StCLE1O B oTBeT Ha HajuuWe as3oTra B cpefie. A30T ABJAeTCA
MaKpO3JIEMEHTOM, HeOOXOTMMBIM JIJIS1 POCTa U PA3BUTHUSA PACTEHUH, ¥ YACTO ABJISETCSA OTPAHHYHBAIOIAM
¢axTOpOM B BRIPAIIIMBAHUH CETHCKOXO3SIUCTBEHHBIX KYJIbTYP. MbI oTMeTwiu, uyTo StCLE4, kak u CLV3y
Arabidopsis, BbICTyIlaeT Kak HETaTUBHBIA PETYJISATOP PAa3BUTHs allMKaJIbHOW MEPUCTEMBI IMOOera u
MIO3UTUBHBINA PEryJIATOpP pocTa KOpHeH. TpaHCKPUIITOMHBIM aHAIW3 IIOKa3ajl, YTO CBEPXIKCIPEeCcCHsd
StCLE4 npuBOAUT K CHHKEHUIO YPOBHA sKcnpeccuu reHa StIT1 (identity of tuber 1), koTopblii peryupyet
VHUIIANNIO KIIyOHeoOpa3oBanusa. CTOJIOHBI co cBepxaKcnpeccreli reHa StCLE4 mpesparanucs B moberwy,
YTO CXOXKe CO c1a0bIM (peHOTUIIOM MyTaHTa itl. Mbl Takke 0OHAPYKUJIN, YTO KAJUTYChl MyTaHTOB I10 T€HY
StCLE4 06pasytoT 60Jibliie T0OeroB, 4eM KOHTPOJIbHbBIE U IIPEANOIOKUIN, YTO StCLE4 MOXKeT HEraTUBHO
BJIMATH HA de NOVO pereHeparuio noberos kaproders.

Takum obpaszom, nentuabl CLE BoBjeYeHBI B peryssAIyio pocra moberos, KOpHeH, KIyOHeN U
CTOJIOHOB y KapTodeJi.

Pabora momnep:kana rpantamu Poccuiickoro HayuHoro ¢onza (rpadnTt HoMmep 22-76-00022) u
MuHuCcTepcTBa HAYKH U BbIciIero oopazoBanus Poccutickoit @enepanuu (corstamenue No 075-15-2020-
922 ot 16.11.2020).
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The CLAVATA3/EMBRYO SURROUNDING REGION (CLE) peptides are a group of hormones that
play a crucial role in plant development and growth. In this study, we identified 41CLE genes in potato
Solanum tuberosum (StCLE) and analyzed their expression profiles using transcriptomic data from NCBI
database. We found a relative high expression level StoCfLE12 and StCLE19 in potato phloem cells. In
potato, new phloem tissues must appear to transport sugars and signal molecules to tubers. We observed
that overexpression of StCLE12 promoted vascular cell proliferation, decreased tuber weight, and delayed
leaf senescence. On the other hand, plants with overexpression of StCLE19 were unable to form
adventitious roots and demonstrated the absence of ordered cambium cell layer in the vascular bundles.

At the same time, real-time PCR analysis showed that the expression of StCLE4 and StCLE10 was
induced by nitrogen supply. Nitrogen is a macronutrient that is essential for plant growth and
development, and it is often a limiting factor in crop production. We noted that StCLE4 functions as a
negative regulator of normal shoot apex development similar to CLV3 in Arabidopsis. Transcriptomic
analysis revealed that overexpression of StCLE4 resulted in the repression of the StIT1 (identity of tuber
1) gene, aregulator of potato tuber initiation. StCLE4-overexpressing stolons were converted into branches
that were similar to a mild phenotype of the itl mutant. We also found that cle4 mutant calli formed more
shoots than control calli and supposed that StCLE4 could limit de novo shoot regeneration capacity of
potato explants.

Taken together, our findings suggest that StCLESs regulate shoot, root, tuber, and stolon growth in
potato.
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