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Introduction

* Current challenge in plant tissue culture: * Morphogenesis

* Recalcitrancy * Otganised, spatial development of embryos,

. . . . tissues and organs
* Solution- tissue culture strategies which focus on S

particular developmental stages: * Tightly controlled process
e Somatic embryogenesis (SE) * Involves network of genes acting together
* Meristem formation * Morphogenic genes

* Genes that control plant growth and
development (regulate totipotency and
regeneration)

* Often encode transcription factors, signaling
molecules, and other proteins that influence cell
division, differentiation, and morphogenesis

* By understanding and manipulating these genes,
scientists can improve plant growth, development,
and stress tolerance



Introduction

Finger millet
* Millets
* Small-seeded C4 grasses
* Highly nutritious

* Capable of thriving in harsh environments
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* Grown in semi-arid regions
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* Crucial role in food security

* Finger millet (Eleusine coracana 1..)
* Known as “Ragi”
* Climate-resilient crop

e (Calcium-rich

Photo credits: https://www.ictisat.otg/ crops/finger-millet/overview

* Millets are under-researched, despite their advantages and are less
responsive to tissue culture protocols
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Objectives

1. Identify key morphogenic genes affecting plant growth and development.
2. Understand the diversity and conservative nature of the SERKI1 protein across plant species.

3. Study the expression pattern of SERKT in different tissue types:
a) Using publicly available databases.

b) Using finger millet samples grown in tissue culture.



Review of Literature

* Morphogenic genes identified:
* SERKT (§SOMATIC EMBRYOGENESILS RECEPTOR-LIKE KINASE 1)

 AGLI15 (AGAMOUS-LIKE 15)
« WUS WUSCHEL)

o STM (SHOOT MERISTEMLESS)

« BBM (BABYBOOM)

« EMK (EMBRYOMAKER)

* RKD4

 LECT and LEC2 (LEAFY COTYLEDON 1 and 2)

« FUSCA3 (FUS3)

* CUCT and CUC2 (CUP-SHAPED COTYLEDON)

* ESR7 and ESR2 (ENHANCER OF SHOOT REGENERATION)



Review of Literature

* About SERKs:
* Key gene in plant morphogenesis and tissue culture responses
Code for LRR-RLKSs which regulate:

* Plant growth, root development, male fertility, stomatal development and immune responses

Role in somatic embryogenesis

* Involved in callus formation and plant regeneration processes

Linked to stress responses

Molecular marker for somatic embryogenesis

* Expression patterns during somatic and zygotic embryogenesis

* Enhances tissue culture efficiency when overexpressed

* Enhanced embryogenic callus response and other morphological features

e SERK family has not vet been characterized in Finoer Millet, an important crop orown in diverse environments
y y g , p Pg



Materials and Methods

SERK sequence and phylogenetic analysis
Baseline expression analysis of SEERKT7 using publicly available database
RNA 1solation from fresh tissue samples

cDNA synthesis

ARl SR

Quantitative Real-time PCR



SERK Sequence and Phylogenetic Analysis

* Sequence accession:
* A. thaliana SERK1 protein sequence (NP_177328.1)
* BLASTp against 24 crop species (Plants Ensembl)
* Selection criteria:

e >80% ID and e-value < 0.00001

* Multiple Sequence Alignment:
* Alignment using MUSCLE algorithm (MEGA 11)
* Alignment visualisation (MultAlin)

* Phylogenetic tree:

* Maximum likelthood (Bootstrap: 1000 and JTT
model) (IQ-TREE)

25-11-2025

SERKI protein sequence was accessed for the following species:

Eleusine coracana

Brassica napus

Avena sativa

Brassica oleracea

Hordeun: vulgare

Brassica rapa

Oryza barthii

Avrachis hypogaea

Oryza sativa indica

Ghycine max

Oryza sativa japonica

Medicago truncatula

Setaria italica

Gossypium raimondii

Sorghum bicolor

Helianthus annuus

Triticum aestivum

L.actuca sativa

ZLea mays

Cannabis sativa

Avrabidopsis thaliana

Chenopodium quinoa

Brassica juncea

Sesamum indicum
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Multiple Sequence Alignment

Eleusine_coracan:
Oryza_Indice
Oryza_sativa_ japonic
Avena_sative
Hordeun_vulgare
Sorghun_bicolor
Setaria_italice
Oryza_barthii
Triticun_aestivur
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Eleusine_coracana YLWNFTGPIPDSLGNLYKL| “LRLNHNSLSGSIPKSLTATTALQVLDLSHNH SGEVPSTGSFSLFTPISFANNPNLCGPGTTKPCPG SPG Eleusinecoracana YFGYGINLLELITGURAFOLARL ANDDDYHLLDHYKGLLKEKRLEMLYDPDLONNY LOTEVESLIQYALLCTUGSP TORPKNAEY VRNL EGDGLAERKEEOKYEY-RHEVEL GPHRNSEMILDSTONLH
Oryza_Indica YLWNFTGPIPDSLGHLLKL| “LRLNNNSLSGSIPKSLTAITALQYLOLSHNK SGEVPSTGSFSLFTPISFANNPSLCGPGTTKPCPG SPG Oryza_Indica VFGYGIHLLELTTGORAFDLARLANDDDYVHLLDHYKGLLKEKRLEHLYDPDLQSHYIDVEVESLIQYALLCTOGSPTERPKHAEYVRHLEGDGL GPHRNSEMIYDSTONLH
Oryza_sativa_japonic YLNNFTGPIPDSLGNLLKL| “LRLNHNSLSGSIPKSLTAITALQVLDLSHNN SGEVPSTGSFSLFTPISFANNPSLCGPGTTKPCPG SPG Oryza_sativa_japonic VYFGYGIMLLELITGORAFDLARLANDDDVHLLDHVKGLLKEKRLEHLVOPDLQSNYIDVEVESLIQVALLCTOGSPTERPKHAEYYRHLEGDGL I GPHRNSEMIYDSTONLH
Avena.sativa YLMNFTGPIPDSLGHLLKL| “LRLNNNSLSGTIPKSLTAITALQYLOLSHNK SGEVPSTGSFSLFTPISFGNNPALCGPGTTKPCPG SPG Avena.sativa VFGYGIHLLELTTGORAFDLARLANDDDYVHLLDHYKGLLKERRLEHLYDPDLQTHYIDVEVESLIQYALLCTOGSPTERPKHSEVVRHLEGDGL GPHRHSEMIVDSTONLH
Hordeun_vulgare YLWNFTGPIPDSLGNLLKL| “LRLNNNSLSGTIPKSLTAITALQVLDLSHNK SGEYPSTGSFSLFTPISFGNNPALCGPGTSKPCPG PG Hordeun_vulgare VFGYGIHLLELTTGORAFDLARLANDDDYVHLLDHYKGLLKERRLEHLYDPDLQTHYIDVEVESLIQYALLCTOGSPHERPKHSEVVRHLEGDGL GPHRNSEMIYDSTONLH
Sorghun_bicolor YLMNFTGSIPDSLGKLLKL| “LRLNNNSLTGSIPKSLTATTALQVLDLSHHN e e L S S —— Sorghun_bicolor VFGYGITLLELTTGORAFDLARLANDDDYVHLLDHYKGLLKEKKLESLYDLDLEHTYIDVEVESLIQYALLCTOSNPSERPKHSEVVRHLEGDGL GPHRTSEMILDSTONLH
Setaria-italica YLMHFTGPIPISLGNLLKLILRLANNSLSGSIPKSL TRITALOYLIL SHAN| SGEVP STOSFSLETPESFRNAPNLCGPGTTKPCPGAPPESPPPP YHFPTPYOR-G Setariaitalica VFGYGIHLLELTTGORAFDLARLANDDDYVHLLDHYKGLLKEKRLESLYDEDLQHNYIDVEVESLIQYALLCTOSSPHERPKHSEVVRHLEGDGL GPHRTSEMILDSTONLH
Oryza_barthii YLWHFTGPIPDSLGHLLKL| L =mmmm=mmmmmmmmemmmm ool DLSHNH SGEVPSTGSFSLFTPISFANNPSLCGPGTTKPCPG NPPTPYQSPG Oryza_barthii VFGYGINLLELTTGORAFDLARLANDDDVHLLDHVKGLLKEKRLEHLYDPDLOSHYIDVEVESLIQYALLCTOGSPTERPKHAEYVRHLEGDGL I GPHRHSEMIVDSTONLH
Triticun_gestivun YLNKFTGVIPDSLGHLLKLI 'LRLNNNSHSEHIPKSLTDITTL VLDLSHNN SGAVPSTGSFSLF TPISFANNPLLCGPGTTKPCPGDPPFSPPPPYNPPTP-PTOS Triticun_aestivun VYFEYGITLLELITGORAFDLARLANDDDVHLLDHVKGLLKEKKVEHL VOPDLQSNYEETEVESLIQVALLCTOGSPVERPKHSEVYRHLEGDGL APLRH-DHIVDSTYNLR
Zea_nays YHHNFSGNIPDSLGNLVKL| “LRLNNNSLVGPIPYSLTNISTLQVLOLSHNN SGQVPSTGSFSLFTPISFANNPNLCGPGTSKPCPGAPPFSPPPPFNPPSP-PTOS Zea_nays VFGYGIHLLELITGORAFDLARLANDDDVHLLDHYKGLLKEKKVEHLYDPDLOKAYEEVEVESLIQVALL C TOGSPLORPKHSEYVRHLEGDGL LRH-DHIYDSTYNLR
Arabidopsis.thaliana YLNSFSGPIPESLGKLSKLI “LRLNHNSLTGSIPHSLTHITTLQVLDLSHNR SGSYPDNGSFSLFTPISFANNLDLCGPYTSHPCPGSPPFSPPPPFIQPPPYSTPS Arabidopsis_thaliana VYFGYGIMLLELITGORAFDLARLANDDDVHLLDHVKGLLKEKKLEHLVDPDLQTNYEEREL EQVIQVALLCTOGSPHERPKHSEVYRHLEGDELAEKHDEHOKVEIL REEIDL SPNPNSDHILDSTYNLH
Brassica.juncea YLWSFTGPIPESLGKLSKLI “LRLNNNTLTGSIPHSLTNITTLQYLDLSHN SGSYPDNGSFSLFTPISFANNLDLCGPYTSHPCPGSPPFSPPPPFIPPPPISTPS: Brassica.juncea VFGYGIHLLELTTGORAFDLARLANDDDYVHLLDHYKGLLKEKKLEHLYDPDLQTHYEEREL EQYTQYALLCTOGSPHERPKHSEYVRHL EGDGLAERNDEHOKVEILREDIDL SPNPHSDNIVDSTYNLH
Brassicanapus YLNSFTGPIPESLGKLSKL| "LRLNNNTLTGSIPHSLTNITTLQYLDLSNN] SGSVPDNGSFSLFTPISFANNLDLCGPYTSHPCPGSPPFSPPPPFIPPPPVSTPS: Brassicanapus VFGYGIHLLELTTGORAFDLARLANDDDYHLLDHYKGLLKEKKLEHLYDPDLOTHYEERELEQVIQVALL CTOGSPHERPKHSEYVRHLEGDGLAERHDENOKVEILREDYDLSPNLHSDHIVDSTYNLH
Brassica_oleracea YLNSFTGPIPESLGKLSKLI “LRLNHNTLTGSIPHSLTHITTLQVLDLSHNG SGSVPDNGSFSLFTPISFANNFDLCGPYTSHPCPGSPPFSPPPPFIPPPPYSTPS Brassica-oleracea VYFGYGIMLLELITGORAFDLARLANDDDVHLLDHVKGLLKEKKLEHLVDPDLQTNYEERELEQVIQVALLCTOGSPHERPKHSEVYRHL EGDELAERHDEHOKVEILREDVDL SPHLHSDHIVDSTYNLH
Arachis.hypogea YLWSFTGPIPDSLGKLSKLI ~LRLNNNSLTGPIPHSLTNISSLOYLDLSHNH SGYVPDNGSFSLFTPISFANNLGLCGPYTGHPCPGSPPFSPPPPFYPPPPISAPG: Arachis.hypogea VFGYGIHLLELTTGORAFDLARLANDDDYHLLDHYKGLLKEKKLEHLYDPDLHNNY IEREVEQLIQYALLCTOGSPHDRPKHSEYVRHLEGDGLAERNDEHOKVEYLRQEVEL APHPHSDNIVDSTENLH
Glycine_nax YLNHFTGPIPDSLGKLSKL| "LRLNNNSLSGPIPHSLTNITALQYLDLSNNH SGYVPDNGSFSLFTPISFANNNDLCGPYTGHPCPGSPPFSPPPPFYPPPPISAPG: Glycine.nax VFGYGIHLLELITGORAFDLARLANDDDYHLLDHYKGLLKEKKLEHLYDPDLOTNYIE TEVEQLTQVALL C TOGSPHORPKHSEYVRHLEGDGLAERHDENOKVEVLROEVELAPHPNSDHIYDSTENLH
Hedicago_trunculata YLNRFNGPIPDSLGKLSKLI “LRLMNHSLHGPIPHSLTNISALQVLDLSHNG SGYYPDNGSFSLF TPISFANNLNLCGPYTGHPCPGSPPFSPPPPFYPPPPISAPG Hedicago_trunculata VFGYGIHLLELTTGORAFDLARLANDDDVHLLDHVKGLLKEKKLEHLVDPDLKTNYIEREVEQLTQYALLCTOGSPHDRPKHSDYVRHLEGDGLAERNDEHOKGEYLRQEVEL APHPHSDNIVDSTENLH
Cannabis.sativa YLWSFTGPIPDTLGKLSKLI “LRLNNNSLTGPIPHSLTNITSLQVLDLSNNK TGEYPDNGSFSLFTPISFANNLNLCGPYTGRPCPGSPPFSPPPPFYPPPPISYPG-~ Cannabis.sativa VFGYGIHLLELTTGORAFDLARLANDDDYHLLDHYKGLLKEKKLEHLYDPDLKNYIESEVEQLTQYALLCTOGSPHORPKHSEYVRHL EGDGLAERNDEHOKVEYLRQEVEL APHPHSDNIVDSTENLH
Gossypiun_rainondii YLNSFSGPIPESLGRLSKLI “LRLNNNTLHGPIPHSLTNITSLQVLDLSHNH SGEVPDNGSFSLFTPISFANNLDLCGPYTGRPCPGSPPFSPPPPFYPPPPISGPS jun_rainondii VFEYGINLLELTTGORAFDLARLANDDDVHLLDHVKGLLKEKKLELLVDPDLQTNYVETEVEQLTYALLCTOGSPHDRPKHSEYVRHLEGDGLAERNDEHOKVEYLRQEVEL APHPHSDNIVDSTONLH
Helianthus_annuus YLNSFSGPIPYTLGRLSKLI “LRLNHNSLSGPIPHOLTHITSLQVLDLSHNR SGSVPDNGSFSLFTPISFANNLDLCGPYTGRPCPGSPPFSPPPPFYPPPPISLPG Helianthus_annuus YFGYGIHLLELITGORAFDLARLANDDDYHLLDHVKGLLKERKLEHLVDPDLETHYIDSEVEQLIQVALLCTOGSPHORPKHSDVYRHL EGDELAERHDEHOKYEY TROEIDL APHPNSDHILDSTENLH
Lactuca_sativa YLNDFSGPIPYTLGKLSKL| "LRLNNNSLTGPIPHPLTNITSLQYLDLSNNR SGPYPDSGSFSLFTPISFANNLDLCGPYTGHPCPGSPPFSPPPPFVQPPPIATPY: Lactuca_sativa VFGYGIHLLELITGORAFDLARLANDDDYHLLDHYKGLLKEKKL EHLYDPDLETHYVATEYEQLTQVALL CTOGSPHORPKHSDYVRHLEGDGLAERHDENOKVEVLRHELDLHPLPSSDHILDSTONLH
Sesanun-indicun  YLNSFTGPIPUTLGKLSKLELRLBHNSLTGPIPHSL THISSLOYLOL SHAR (SGAVPDNGSF SLETPISFAMNLDLCGP VTGRPCPOSPRFSPPPFYPPPPISAPG:- Sesanun.indicun VFGYGIHLLELTTGORAFDLARLANDDDYHLLDHYKGLLKEKKLEHLYDPDLNNYYEREYEQLTQYALLCTOSSPHORPKHSEYVRHLEGDGLAERNDEHOKVEYLRQEVEL APHPSSONTVDSTENLH
Chenopodiun_quinoa YLHSFSGPTPESLGRLSKL| 7| =mmmm=mmmmmmmmmmmm o mmm ] DLSHNR SGAYPDNGSFSLFTPTSFANNL NLCGPYTGRPCPGSPPFSPPPPF TPPPPTNHOGRKARTCCGFYCEL HSSLYLHHC Chenopodiun_quinoa VFGYGTHLLELTTGORAFDLARLANDDDYHLL DHYKGLLKEKKL EHLYDPDLANNY TEREVEQL TAYALLCTOGNPLERPKHSEYVRHL EGDGLAERHDEHOKVEYLROEVDL APHSHSDNTVDSTONLH
Brassica_rapa YLNSFTGPTPESLGKLSKL: =mmmmmmmmmmmmmmmmmmm o o e e e | oo SFANNLDLCGPYTSHPCPGSPPFSPPPPFTPPPPYSTPG=mmmmmmmmm m mmm e e Brassica_rapa VFGYGIHLLELTTGORAFDLARL ANDDDVHLLDHVKGLL KEKKL EHLVDPDLATHYEEREL EQYTAYALLCTOGSPHERPKHSEYVRHL EGDGLAERHDEHOKVE TLREDVDL SPHLHSDHTVDSTYNLH
Consensus  YLMsFtGpIP#sLG,LsKLi Flrlnnnsl,g.ip.slt, it,lquldlson, sg,vp..gsfslftpiSFANNL,LCGPYT, .PCPGSPPFSPPPPH.PPRP, ,oPEssssssssssessressssses Consensus  VFGYGTHLLELTTGARAFDLARL ANDDDYHLLDHYKGLLKEkiLE$L YDPDL 4, NY 14, EvEq1TAVALL CTllgsPn#RPKHs 8YVRHLEGDGLAERHAENOK! E ! IR# $v#L , Ph,ns#HTwDST  NLh
B —
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Eleusine_coracana ----5555STGAI LFAYP FDVPAEEDPEVHL GOLKRFSLRELQY@TDSFSHKHTLGRGGF GKYYKGRLADGSL YAVKRL KEERTPGGEL OFTEVEHTSHAYHR Eleusine_coracana RVELSTPR
Oryza_Indica - S555- TGRTAGGVRAGAAL LEATPRTGF ALIYRRRKPOEMEFDYPAEEDPE VHL GOLKRFSLRELGY BITTF SHKNTL CROGEGKYYKGRLADGSLYAVKRL KEERTPAGEL OFATEVENTSHAVHR Oryza_Indica AVELSGPR
Oryza_sat.iva_japonic ----5555-TGATAGGYARGAALLFATPATGFAHYRRRKPOEHFFDVPAEEDPEVHLGOLKRF SLRELQV@TDTFSHKNTLGRGGFGKYYKGRLADGSL VAYKRL KEERTPGGEL OFTEVEHTSHAYHR Oryza_sativa_japonic AVELSGPR
Avena_sat.iva ----55555TGATAGGYARGAALLFAYPATGFAYWRRRKPEEHFFDVPAEEDPEYHL GALKRFSLRELQVIIDTFSHKNTLGRGGFGKYYKGRLTDGTLYAVKRLKEERTPGGELOFATEVENTSHAVHR Avena_sat.iva AVELSGPR
Hordeun_wulgare ----5855S TGATAGGVARGAALLFATPATGFAYHRRRKPQEHFFDYPAEEDPEVHL GOLKRFSLRELQYMIDTFSHRNTLGRGGFGKYYKGRLTDGTLYAVKRL KEERTPGGEL QFATEVEHTSHAVHR Hordeun_wulgare AVELSGPR
Sorghun_bicolor ----5855S TGATAGGVARGAALLFATPATGFAYHRRRKPOEHFFDYPAEEDPEVHL GOLKRF SLRELQYMIDGF SNKNTLGRGGFGKYYKGRLADGSL YAVKRL KEERTPGGEL QFTEVEHTSHAVHR Sorghun_bicolor AEALSGPR
Setaria_italica ----58558TGATAGGVARGAALLFAYPATGFAYWRRRKPOEHFFDYPAEEDPEVHL GALKRFSLRELQY LGRGGFGKYYKGRLADGTLVAVKRL KEERTPGGEL OFTEVEHTSHAVHR Setaria_italica AVELSGPR
Oryza_barthii =----5555-TGATAGGYARGAALLFATPATGFAHYRRRKPOEHFFDVPAEEDPEVHL GOLKRFSLREL LGRGGF GKYYKGRLADGSL YAVKRL KEERTPGGEL OFTEVEHTSHAVHR Oryza_barthii AVELSGPR
Triticun_aestivun ----AGASSTGATAGGYARGAAL YFAYPATAFAHHRRRKPEEHFFDVPAEEDPEVHL GOLKKFSLRELQY LGRGGFGKYYKGRLADGTLVAVKRL KEERTPGGEL OFTEVEHTSHAVHR Triticun_aestivun AVELSGPR
Zea_nays ----TGASSTGATAGGYARGAAL VFAYPATAFAHHRRRKPEEHFFDVPAEEDPEVHLGOLKKFSLRELQY LGRGGF GKYYKGRLADGSL YAVKRL KEERTPGGEL OFTEVEHTSHAVHK Zea_nays AVELSGPR
Arabidopsis_thaliana -----GYGITGATAGGYARGAALLFAAPATAFAHHRRRKPLDTFFDVPAEEDPEVHLGOLKRFSLRELQY LGRGGFGKYYKGRLADGTLVAVKRL KEERTPGGEL OFTEVEHTSHAVHR Arabidopsis_thaliana AVELSGPR
Brassica_juncea -----GYGLTGATAGGVARGAALLFAAPATAFAHWRRRKPHDTFFDYPAEEDPEVHL GALKRFSLRELQY LGRGGFGKYYKGRLADGTLVAVKRL KEERTPGGEL OFTEVEHTSHAVHR Brassica_juncea AVELSGPR
Brassica_napus -----GYGITGATAGGYARGAALLFARPATAFAHHRRRKPHDTFFDVPAEEDPEVHLGOLKRFSLRELQY LGRGGFGKYYKGRLADGTLVAVKRL KEERTPGGEL OFTEVEHTSHAVHR Brassica_napus AVELSGPR
Brassica_oleracea -----GYGITGATAGGYARGAALLFAAPATAFAHHRRRKPHDTFFDVPAEEDPEVHL GOLKRFSLRELQY LGRGGFGKYYKGRLADGTLVAVKRL KEERTPGGEL OFTEVEHTSHAVHR Brassica_oleracea AVELSGPR
Arachis_hypogea -----GESATGATAGGVARGAALLFAAPATAFAHWRRRKPOEFFFDYPAEEDPEVHL GALKRFSLRELQY LGRGGF GKYYKGRLADGSL YAVKRL KEERTPGGEL OFTEVEHTSHAVHR Arachis_hypogea AVELSGPR
Glycine_nax -----GNGATGATAGGYARGAALLFARPATAFAHHRRRKPOEFFFDVPAEEDPEVHLGOLKRF SLRELQY LGRGGF GKYYKGRLANGSL YAVKRL KEERTPGGEL OFTEVEHTSHAVHR Glycine_nax AVELSGPR
Hedicago_trunculata -----SGGATGATAGGYARGAALLFAAPATAFAHHRRRKPOEFFFDVPAEEDPEVHL GOLKRF SLRELY LGRGGF GKYYKGRLANGSL YAVKRL KEERTPGGEL OFTEVEHTSHAVHR Hedicago_trunculata AVELSGPR
Cannabis_sativa -----GNSATGATAGGVARGAALLFAAPATAFAHMRRRKPOEFFFDYPAEEDPEVHL GALKRFSLRELQY LGRGGF GKYYKGRLANGSL YAVKRL KEERTPGGEL OFTEVEHTSHAVHR Cannabis_sativa AVELSGPR
Gossypiun_rainondii -----GNSYTGATAGGYARGARLLFAAPATAFAMHRRRKPEFFFDVPAEEDPEVHL GOLKRFSLRELQY LGRGGF GKYYKGRLANGSL YAVKRL KEERTPGGEL OFTEVEHTSHAVHR Gossypiun_rainondii AVELSGPR
Helianthus_annuus -----GNSATGATAGGYARGAAL LFARPATAF AHHRRRKPOEFFFDVPAEEDPEVHL GOLKRFSLRELQY NTLGRGGFGKYYKGRLADGSLYAVKRLKEERTPGGEL OFATEVENTSHAVHR Helianthus_annuus AVELSGPR
Lactuca_sat.iva =====GKSATGATAGGYAYGAALLFARPATAFAHHRRRKPOEYFFDVPAEEDPEVHL GOLKRFSLRELOVIIDSFSHKNTL GRGGFGKYYKGRLADGSL YAVKRLKEERTPGGELOFOTEVENTSHAVHR Lactuca_sat.iva AVELSGPR
Sesanun_indicun GNSATGA TAF QEYFFDVPAEEDPEVHLGOLKRF SLRELOV@TDSF SHKNTLGRGGFGKYYKGRLADGSL VAYKRL KEERTPGGEL OFOTEVEHTSHAVHR Sesanun_indicun AVELSGPR
Chenopodiun_quinoa YSYVGGYSATGATAGGVARGAALLFARPATLFAHMRRRKPOEYFFDVPAEEDPEVHL GOLKRFSLRELQYMIDSFSHKNTLGRGGFGKYYKGRLADGSL YAVKRL KEERTPGGEL OFQTEVEHTSHAVHR Chenopodiun_quinoa AVELSGPR
Brassica_rapa ====-GYGITGATAGGYARGAALLFARPATAFAWHRRRKPHDIFFDVPAEEDPEVHL GOLKRFSLRELQV@SDGFSHKHTLGRGGFGKYYKGRLADGTL YAVKRL KEERTPGGEL OFQTEVEHTSHAVHR Brassica_rapa AVELSGPR
Consensus ., ...g.s. TGATAGGYARGAAL IFAaPATaFALLRRRKPq# , FFOVPAEEDPEVHL GOLKrFSLRELQVIED, FSHKNTLGRGGFGKYYKGRLADGSLYAVKRLKEERTPGGELOFOTEVENTSHAVHR Consensus  AVELSGPR
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HERKFHALAF I--LWFLLYHPLH--LTSANHEGDA
HERKFHALGF I-—-HHYYYYHPLC--LTSANHEGDA
HEETKFCALAFICAFFLLLLHPLH--LYSANHEGDA
HERKKLHMSSFCLHLILYYHPLUYIHYSANHEGDA
HEGSKKYKSLYLYCLISYLLHPFH--LISANVEGDA
HGREGSHLYYYCCLLIVYHPYK--RYYANLEGDA
HRRHSYHSFYGRLITYYLLLILHYKLTHANVEGDA
HARILYVASQICSPFYHIGDA

HGLC
HETIHYAFILLSLIFLPKHASANLEGDA

HSLRTHLODPHHYLOSHDP TLYHPCTHFHYTCHHDHSYIRYDLGHAGL SGOLYTOLGOLKHLOYLEL YSHHITGPIPSDLGHL THLYSLDL
HSLRTHLODPHHYLOSHDP TLYHPCTHFHYTCHHDHSYIRYDLGHAAL SGOLYPOLGOLKNLOYLEL YSHHITGPIPSDLGHL THLYSLDL
HHLRTHLODPHHYLOSHDP TLYHPCTHFHYTCHHDHSYIRYDLGHAAL SGTLYPOLGOLKNLOYLEL YSHHITGPIPSDLGHL THLYSLDL
HSLRSHLODPHHYLOSHDP TLYHPCTHFHYTCHHDHSYIRYDLGHAAL SGOLYPOLGLLKNLOYLEL YSHHISGTIPSDLGHLTSLYSLDL
HSLRTHLHDPHHYLOSHDP TLYHPCTHFHYTCHHDHSYIRYDLGHAAL SGOLYPOLGLLKNLOYLEL YSHHISGPIPSDLGHLTSLYSLDL
HSLRTHLEDPHSYLOSHDP TLYHPCTHFHYTCHHDHSYIRYDLGHAAL SGTLYPOIGLLKNLOYLEL YSHHISGPIPHDIGHL THLYSLDL
HSLRTHLEDPHSYLOSHDP TLYHPCTHFHYTCHHDHSYIRYDLGHAAL SGTLYPOLGLLKNLOYLEL YSHHLSGPIPSDLGHL THLYSLDL
HSLRTHLEDPHHVLOSHDP TLYHPCTHFHYTCHHDHSYIRYDLGHAAL SGOLYPOLGLLKNLOYLEL YSHHISGPIPSDLGHL THLYSLDL

TGDA HSLRHHLDDPFHYLOSHDPTLYHPCTHFHYTCHPDHSYIRYDLGHARL SGOLYPALGSLKHLOYLEL YSHHISGPIPSELGHL THLYSLDL

HTLRYTLVDPHHYLOSHDP TLYHPCTHFHYTCHHENSYIRYDLGHAEL SGHLYPELGYLKNLOYLEL YSHHITGPIPSHLGHL THLYSLDL

Arachis_hypogea
Glycine_nax
Hedicago_trunculata
Cannabis_sativa
Gossypiun_rainondii
Helianthus_annuus
Lactuca_sativa
Sesanun_indicun
Chenopodiun_quinoa
Brassica_rapa

HLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPAHOEPLDHPTRKRIA
HLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPYOEPLDHP TRKRVA
HLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPHOEPLDHPTRKRIA
HLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPHOLPLDHPTRKRIA
HLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPSOPPLOHPTRKRIA
HLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPNEPPLOHPTRKRIA
HLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPNEPPLOHPTRKRIA
HLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPNEPPLOHPTRKRIA
HLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPHEPPLOHPTRKRIA
HLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPSOPPLDHPTRKRIA

GSARGLSYLHOHCOPKITHRDYKAANILLDEEFERYYGDF GLAKLHDYKDTHYT TAVRGTIGHIAPEYLSTGKSSEKTD
GSARGLSYLHOHCOPKITHRDYKAANILLDEEFERYYGDF GLAKLHDYKDTHYT TAVRGTIGHIAPEYLSTGKSSEKTD
GSARGLSYLHOHCOPKITHRDYKAANILLDEEFERYYGDF GLAKLHDYKDTHYT TAVRGTIGHIAPEYLSTGKSSEKTD
GSARGLSYLHOHCOPKITHRDYKAANILLDEEFERYYGDF GLAKLHDYKDTHYT TAVRGTIGHIAPEYLSTGKSSEKTD
GSARGLSYLHOHCOPKITHRDYKAANILLDEEFERYYGDF GLAKLHDYKDTHYT TAVRGTIGHIAPEYLSTGKSSEKTD
GSARGLSYLHOHCOPKITHRDYKAANILLDEEFERYYGDF GLAKLHDYKDTHYT TAVRGTIGHIAPEYLSTGKSSEKTD
GSARGLSYLHOHCOPKITHRDYKAANILLDEEFERYYGDF GLAKLHDYKDTHYT TAVRGTIGHIAPEYLSTGKSSEKTD
GSARGLSYLHOHCOPKITHRDYKAANILLDEEFERYYGDF GLAKLHDYKDTHYT TAVRGTIGHIAPEYLSTGKSSEKTD
GSARGLSYLHOHCOPKITHRDYKAANILLDEEFERYYGDF GLAKLHDYKDTHYT TAVRGTIGHIAPEYLSTGKSSEKTD
GSARGLSYLHOHCOPKITHRDYKAANILLDEDFEARYYGDF GLAKLHDYKDTHYT TAVRGTIGHIAPEYLSTGKSSEKTD




Multiple Sequence Alignment

300 350 360 370 380 390
I I
Eleusine_coracana ----S55555TGAIAGGYAAGAALLFAYPALGFAHHRRRKPOEHFFDYPAEEDPEYHLGAOLKRFSLRELOYATDSFSHKNILGRGGFGKYYKGRLADGSLYAVKRLKEERTPGGELOFOTEYEHISHAYHR
Oryza_Indica =--=5555-TGAIAGGYARGAALLFAIPAIGFAHYRRRKPOEHFFDYPAEEDPEYHLGAOLKRFSLRELAVATOTFSNKNILGRGGFGKYYKGRLADGSLYAYKRLKEERTPGGELQFATEVEHISHAYHR
Oryza_sativa_japonic ----5555-TGATAGGYARGAALLFATPAIGFAHYRRREPOEHFFOYPRAEEDPEYHLGOLKRFSLRELOYATDTFSHENILGRGGF GKYYKGRLADGSLYAYKRLKEERTPGGELQFQTEYEHISHAYHR
Avena_sativa ----55555TGAIAGGYARGAALLFAYPAIGFAYHRRRKPEEHFFDYPAEEDPEYHLGALKRFSLRELOYATDTFSHKNILGRGGF GKYYKGRLTDGTLYAYKRLKEERTPGGELOFQTEVEHISHAYHR
Hordeun_vulgare --—-55555TGAIAGGYARGAALLFAIPALGFAYHRRRKPOEHFFDYPAEEDPEYHLGOLKRFSLRELOYATOTFSHRNILGRGGFGKYYKGRLTDGTLYAYKRLKEERTPGGELOFATEYEHLSHAYHR I\di t
Sorghun_bicolor =---=55555TGAIAGGYARGAALLFATPAIGFAYHRRRKPOEHFFDYPAREEDPEYHLGALKRFSLRELOYATDGF SNKNILGRGGF GKYYKGRLADGSLYAYKRLKEERTPGGELQFATEYEHISHAYHR ONnocCots
Setaria_italica =----5555STGAIAGGYARGAALLFAYPALGFAYMRRRKPOEHFFOVPAEEDPEYHLGOLKRFSLRELOYATOGFSNKNILGRGGFGKYYKGRLADGTLYAYKRLKEERTPGGELOFOTEYEHISHAYHR
Oryza_barthii =----5555-TGATAGGYARGAALLFATPAIGFAHYRRREPOEHFFDYPAEEDPEYHLGOLKRFSLRELOYATOTFSHKNILGRGGF GKYYKGRLADGSLYAYKRLKEERTPGGELQFOTEVEHISHAYHR
Triticun_aestivun ----AGASSTGAIAGGYARGAALYFAVPATAFAHHRRRKPEEHFFDYPAEEDPEYHLGALKKFSLRELOVASDNFHNKNILGRGGF GKYYKGRLADGTLYAYKRLKEERTPGGELQFQTEYEHISHAYHR
Zea_nays -————TGASSTGAIAGGYARGAAL YFAYPATAFAHHRRREPEEHFFDYPAEEDPEYHL GOLKKFSLREL OYATONF SHKHTL GRGGF GKY YKGRLADGSL YAYERLKEERTPGGEL BFOTEYEHISHAYHE
Arabidopsis_thaliana =---=GYGITGAIAGGYARGAALLFAAPAIAFAMHRREEPLDIFFDYPAEEDPEYHLGOLKRFSLRELOYASDGFSHKNILGRGGFGKYYKGRLADGTLYAVKRLKEERTPGGELOQFOTEYEHISHAYHE 0
Brassica_juncea =----GYGLTGAIAGGYARGAALLFAAPAIAFAHMRRRKPHDIFFOVPAEEDPEYHLGOLKRFSLRELOYASDGFSNKNILGRGGFGKYYKGRLADGTLYAYKRLKEERTPGGELOFOTEYEHISHAYHR
Brassica_napus -----GYGITGATAGGYAAGAALLFAARPATAFAHHRRREPHDIFFDYPAEEDPEYHLGOLKRFSLRELOVASDGF SHKNILGRGGF GKYYKGRLADGTLYAVERLKEERTPGGELOFQTEYEMISHAYHR
Brassica_oleracea -----GYGITGAIAGGYARGAALLFARPATAFAHHRRRKPHDIFFDYPAEEDPEYHLGALKRFSLRELOVASDGFSNKNILGRGGFGKYYKGRLADGTLYAYKRLKEERTPGGELOFATEYEHISHAYHR
Arachis_hypogea --——-GGSATGAIAGGYARGAALLFARPATIAFAHHRRRKPOEFFFDVPAEEDPEYHLGAOLKRFSLRELAOYATDSFSHENILGRGGFGKYYKGRLADGSLYAYKRLKEERTPGGELOFATEYEHISHAYHR
Glycine_max =====GNGATGAIAGGYARGAALLFAARPAIAFAHHRRRKPOEFFFOVPAEEDPEYHLGOLKRFSLRELAYATDSFSHKNILGRGGF GKY YEGRLADGSLYAYKRLKEERTPGGELQFOTEVEHISHAYHR
Hedicago_trunculata -----SGGATGAIAGGYARGAALLFAAPATIAFAMHRRREPOEFFFOYPAEEDPEVHLGOLKRFSLRELOYVATOTFSHKNILGRGGFGKYYKGRLADGSLYAYKRLKEERTPGGELOFOTEVEHISHAYHR .
Cannabis_sativa =-----GNSATGATAGGYARGAALLFARPATAFAHHRRRKPOEFFFOVPAEEDPEYHLGALKRFSLRELOYATODSFSHKNILGRGGF GKYYKGRLADGSLYAVKRLKEERTPGGEL QFQTEVEHISHAVHR = I:)l(:()‘:S
Gossypiun_rainondii --——-GHSYTGAIAGGYARGAALLFARPATAFAHHRRRKPOEFFFOVPAEEDPEYHLGOLKRFSLRELOYATDSFSHENILGRGGFGKYYKGRLADGSLYAVKRLKEERTPGGEL OFQTEVEHISHAYHR
Helianthus_annuus --—---GNSATGAIAGGYAAGAALLFARPATAFAHHRRRKPOEFFFDYPAEEDPEYHLGAOLKRFSLRELOYATDSFSHKNILGRGGFGKYYKGRLADGSLYAVKRLKEERTPGGEL OFQTEYEHISHAYHR
Lactuca_sativa -----GKSATGAIAGGYAYGAALLFARPALAFAMHRRRKPOEYFFDYPAEEDPEYHLGOLKRFSLRELOYATOSFSHKNILGRGGF GKYYKGRLADGSLYAYKRLKEERTPGGELOFATEYEHISHAYHR
Sesanun_indicun -----GNSATGAIAGGYARGAALLFARPAIAFAMHRRREPOEYFFOYPAEEDPEVHLGOLKRFSLRELOYATOSFSHKNILGRGGF GKYYKGRLADGSLYAYKRLKEERTPGGEL OFOTEVEHISHAYHR
Chenopodiun_quinoa YSYVGGYSATGAIAGGYAAGAALLFARPAILFAHHRRREPOEYFFDYPAEEDPEVHLGOLKRFSLRELOYATOSF SHKNILGRGGF GKYYKGRLADGSLYAYKRLKEERTPGGELQFOTEYEHISHAYHR
Brassica_rapa -----GYGITGAIAGGYAAGAALLFAAPAIAFAHHRRREPHDIFFDYPAEEDPEVHLGALKRFSLRELOYASDGFSHKNILGRGGFGKYYKGRLADGTLYAYKRLKEERTPGGELQFATEYEHISHAYHR
Consensus  .....g2.s.TGAIAGGYAAGAAL LFAaPALaFAwuRRREPq#, FFDYPAEEDPEYHLGOLKrFSLRELOYALD, FSHKNILGRGGF GKYYKGRLADGsLYAYKRLKEERTPGGELOFOTEYEHISHAYHR =~ ——
?31 400 410 420 430 440 450 460 470 480 430 500 510 52?

Eleusine_coracana MNLLELRGFCHTPTERLLYYPYHANGSYASRLRERPPSEPPLDHATRRRIALGSARGLSYLHDHCOPKITHRDVKAANILLDEDFEAYYGDFGLAKLHDYKDTHY TTAYRGTIGHIAPEYLSTGKSSEKTD
Oryza_Indica HLLRLRGFCHTPTERLLYYPYHANGSYASRLRERPPSEPPLDHRTRRRIALGSARGLSYLHOHCOPKITHRDVKAARNILLDEDFEAYYGDFGLAKLHDYKDTHYTTAYRGTIGHIAPEYLSTGKSSEKTD
Oryza_sativa_japonic HLLRLRGFCHTPTERLLYYPYHANGSVASRLRERPPSEPPLDHRTRRRIALGSARGLSYLHOHCDPKIIHROVKAANILLDEDFEAYYGDFGLAKLHDYKDTHYTTAYRGTIGHIAPEYLSTGKSSEKTD
Avena_sativa HLLRLRGFCHTPTERLLYYPYHANGSYASRLRERGPAEPPLEMQTRRTIALGSARGLSYLHOHCDPKIIHRDYKARNILLDEEFEAYYGDFGLAKLHDYKDTHYTTAYRGT IGHIAPEYLSTGKSSEKTD
Hordeun_vulgare HLLRLRGFCHTPTERLLYYPYHANGSYASRLRERGPAEPPLDHOTRRRIALGSARGLSYLHOHCOPKITHRDVKAARNILLDEDFEAVYGDFGLAKLHDYKDTHYTTAYRGTIGHIAPEYLSTGKSSEKTD
Sorghun_bicolor HLLELRGFCHTPTERLLYYPYHANGSYASRLRORPPAEPPLOHATRRRIALGSARGLSYLHOHCDPEITHRDYKARNILLDEDFERYYGDFGLAKLHDYKDTHY TTAYRGTIGHIAPEYLSTGKSSEKTD
Setaria_italica MNLLRLRGFCHTPTERLLYYPYHANGSYASRLRERPESEPPLOHOTRRRIALGSARGLSYLHOHCDPKIIHRDYKARNILLDEDFERYYGDFGLAKLHDYKDTHYTTAYRGTIGHIAPEYLSTGKSSEKTD
Oryza_barthii MNLLRLRGFCHTPTERLLYYPYHANGSYASRLRERPPSEPPLOHRTRRRIALGSARGLSYLHDOHCOPKITIHRDVKARNILLDEDFEAYYGDFGLAKLHDYKDTHYTTAYRGTIGHIAPEYLSTGKSSEKTD
Triticun_aestivun NLLRLRGFCHTPTERLLYYPYNANGSYASRLRERAQPSEPPLOHDTRRRIALGSARGLSYLHDHCOPKITHRDYKAANILLDEDFEAYYGDFGLAKLHDYKDTHY TTAYRGT IGHIAPEYLSTGKSSEKTD
Zea_nays NHLLRLRGFCHTPTERLLYYPYHANGSYASRLRERQPSEPPLSHEPRRRIAL GSARGLSYL HOHCOPKITHRDVKAANILL DEDFEAYYGDFGLAKLHDYKDTHYTTAYRGTIGHIAPEYLSTGKSSEKTD
Arabidopsis_thaliana HLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPSOPPLDHPTRKRIALGSARGLSYLHDHCOPEITHRDYKAANILLDEEFERYYGDFGLAKLHDYKDTHYTTAYRGTIGHIAPEYLSTGKSSEKTD
Brassica_juncea HLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPSOPPLDHPTRKRIALGSARGLSYLHOHCOPKITHRDVKAARNILLDEDFEAYYGDFGLAKLHDYKDTHYTTAYRGTIGHIAPEYLSTGKSSEKTD
Brassica_napus MHLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPSOPPLDWPTRKRIALGSARGLSYLHOHCOPKIIHROVKAANILLDEDFEAYYGDFGLAKLHDYKDTHYTTAYRGTIGHIAPEYLSTGKSSEKTD
Brassica_oleracea MNLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPSOPPLOMPTRERIALGSARGLSYLHDHCOPKITHRDYKAANILLDEDFEAYYGDFGLAKLHDYKDTHYTTAYRGTIGHIAPEYLSTGKSSEKTD
Arachis_hypogea HLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPAHOEPLDHPTRKRIALGSARGLSYLHOHCOPKITHRDVKARNILLDEEFEAYVYGDFGLAKLHDYKDTHYTTAYRGTIGHIAPEYLSTGKSSEKTD
Glycine_max HLLRLRGFCHTPTERLLYYPYHANGSYRSCLRERPPYQEPLDHPTRKRYALGSARGLSYLHDHCDPKITHRDYKARNILLDEEFEAYYGDFGLAKLHDYKDTHYTTAYRGT IGHIAPEYLSTGKSSEKTD
Hedicago_trunculata HLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPHOEPLDHPTRKRIALGSARGLSYLHOHCOPKIIHRDYKAARNILLDEEFEAYYGDFGLAKLHDYKDTHYTTAYRGTIGHIAPEYLSTGKSSEKTD
Cannabis_sativa HLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPHOLPLDHPTRKRIALGSARGLSYLHDHCOPKIIHROVKAANILLDEEFEAYYGDFGLAKLHDYKDTHYTTAYRGTIGHIAPEYLSTGKSSEKTD
Gossypiun_rainondii NLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPSOPPLDHPTRKRIALGSARGLSYLHOHCOPKITHRDVKAANILLDEEFEAVYGDFGLAKLHDYKDTHYTTAYRGTIGHIAPEYLSTGKSSEKTD
Helianthus_annuus HLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPHEPPLDHP TRKRIALGSARGLSYLHDHCDPKITHROYKAANILLDEEFEAYYGDFGLAKLHDYKDTHY TTAYRGTIGHIAPEYLSTGKSSEKTD
Lactuca_sativa MHLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPNEPPLDHPTRKRIALGSARGLSYLHDOHCDPKITHRDYKAANILLDEEFEAYYGDFGLAKLHDYKDTHYTTAYRGTIGHIAPEYLSTGKSSEKTD
Sesanun_indicun HLLRLRGFCHTPTERLLYYPYHANGSYASCLRERPPHEPPLDHP TRKRIALGSARGLSYLHOHCOPKITHRDVKAANILLDEEFEAYYGDFGLAKLHDYKDTHYTTAYRGTIGHIAPEYLSTGKSSEKTD
Chenopodiun_quinoa HLLRLRGFCHTPTERLLVYPYHANGSYASCLRERPPNEPPLOMP TRKRIALGSARGLSYLHDHCOPKITHRDVKAANILLDEEFEAYYGDFGLAKLHDYKDTHYTTAYRGTIGHIAPEYLSTGKSSEKTD
25-11-2025 Brassica_rapa MNLLRLRGFCHTPTERLLYYPYHANGSYRSCLRERPPSOPPLDHPTRKRIALGSARGLSYLHOHCOPKITHRDYKAANILLDEDFEAYYGDFGLAKLHDYKDTHYTTAYRGTIGHIAPEYLSTGKSSEKTD 11
- Consensus HLLRLRGFCHTPTERLLYYPYHANGSYAScLRERpPs #pPLDHp TRKRIALGSARGLSYLHOHCOPKITHRDVKAARNILLDE #8FEAVYGDFGLAKLHDYKDTHY TTAYRGTIGHIAPEYLSTGKSSEKTD




Phylogenetic Tree
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Baseline Expression Analysis of SERK7 Using
Publicly Available Database

* EMBL-EBI Expression Atlas Database

* Baseline expression data from RNA-Seq transcription profiling of different tissues

* Brachypodium distachyon, Hordenm vulgare, Oryza sativa, Setaria italica, and Sorghum bicolor

* Expression patterns visualised in heatmap



Organism Part

Baseline Expression Analysis of SERK7 Using
Publicly Available Database

Species
Brachypodium Hordeum Oryza Setaria Sorghum
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Grey boxes indicate the absence of data.



Plant Material

Sample list:
Sample
No. S 1
© ampre Name

1 GN 9 Callus C1 Inflorescence
2 SN5 Callus C2 Leat =\ |\

a !
3 GNN7 Callus C3
4 Leaf 1 L1 \
5 Leaf 2 1.2 d
6 Flag Leaf FL

C

7 IﬂﬂOfCSCCﬁCC 1 Il Photo credits: Kshitija Mishra Photo credits: Siya Bhandari

& Liya Philip
8 Inflorescence 2 12
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RNA Isolation

* Homogenisation in liquid nitrogen

* TRIzol method

* (Quantification:

* Spectrophotometric methods

(NanoDrop and Qubit)

25-11-2025

No. | Sample ng/ul | A 2607280 | A 2607230 | QuPitQuant

(ng/l)
1 C1 1591.1 2.04 0.96 1096
2 C2 652.9 1.91 0.19 716
3 C3 813.1 2.02 0.48 1044
4 L1 100.6 1.81 0.52 86.7
5 L2 342.5 1.97 0.46 314
6 FL 103.9 1.80 0.38 116
7 I1 345.5 1.34 0.42 52.8
8 12 418.7 0.97 0.16 46

* Quantitative analysis




RNA Isolation

1 kb+
Ladder

* Quality check: —
* Agarose gel electrophoresis

* Capillary gel electrophoresis

(TapeStation)
* Qualitative analysis

No. Sample RIN
1 C1 7.6
2 C2 0.8
3 C3 7.5
4 L1 7.3
5 L2 8.0
0 FL 0.3
7 I1 -
8 12 -

25-11-2025 17



cDNA Synthesis & Quantitative
Real-time PCR (qPCR)

* Bio-Rad iScript™ cDNA Synthesis Kit * Primers:
5x iScript Reaction Mix 4 ul I;Elmef lé‘fget Sequence (5-3)
iScript Reverse Transcriptase 1wl ame cne
RNA le (100 pg/ul) 15 ul qEcSERK-F1 SERKT AGGAGTGGCAGAAGGTAGAA
Sample pg/ K =
Total 20 ul qEcSERK-R1 SERKT GGAGATTGTCAGTCGAGTCAAG
ota I
qEcActin-F S-actin CCAGTCCAAGAGAGGTATT
* gPCR using SYBR Green-based detection chemistry qEcActin R 8 actin CAACACGAAGCTCATTGTA
2x IQ™ SYBR® Green Supermix | 5 pl
Forward primer (5 uM) 0.5 ul * Relative quantification using ACt method and fold change
Reverse primer (5 uM) 0.5 ul
Nuclease-free water 3ul
cDNA 1wl

Total 10 ul

25-11-2025




qPCR Analysis

Average Ct Value e
Reference gene (f-actin) | 23 + 2.1 §
Callus 24+ 0.9 N 0.5
(Vegetative) Leaf 275+ 1.3 é
Flag Leaf 28 4 0.08 g 041
h
2 031
ACt = Ct reference gene Ct target gene :T-.;
: . & %21
Avg. Relative Expression = 24¢t ©
w
-
< 0.1-

Callus Leaf Flag Leaf
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[imitations

* Low number of biological replicates
* No statistical validation

* Exclusion of inflorescence samples due to RNA
quality

Conclusion

* SERKI1 protein is highly conserved

* Tissue-specific expression

Linked to tissue regeneration and somatic
embryogenesis

* Provides a molecular basis for improving tissue
culture response



Future Perspectives

* Extend the study to more tissue types, especially reproductive
* Analyse variety-specific SERK7 expression
* Investigate expression under abiotic stress
* Characterise SERK gene family and other morphogenic genes

* Apply gene editing/transformation tools
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