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RNAvermittelte CasEndonukleas®¥  a-ScBeydé IPK
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Aentstammt einem bakteriellen Immunsystem
( i CRI-G® Rdustered regularly interspaced short palindromic repeats 1 CRISPR associated proteins)

Zielsequenz der gRNA (Bf) PAM

agaccgt GTAGGGATAACAGGGTAATAEccgtcg
tctggca CATCCCTATTGTCCCATTATN(gGcagc

pflanzliche DNA

GUAGGGAUAACAGGGU
guide RNA
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RNAvermittelte CasEndonukleas®¥  a-ScBeydé IPK
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Zielsequenz der gRNA ( PAM

agaccgt GTAGGGATAACAGGGTAATAEccgtcg
tctggea CATCCCTATTGTCCS@TTAW@@C&QC

pflanzliche DNA
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GezielteMutagenese laPk
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.CTTACCTCATCGCCA AGCTGGCACCCTTGTTC
.GAATGGAGTAGCGGTTCGACCGTGGGAACAAGTTCG

CAGCAATACCGAATGGAAGTG..
GCTTACCTTCAC..

pflanzliches Genom

L.CTTACCTCATCGCCAAGCTGGCACCCTTG TT CA AGCGGACAGCAATACCGAATGGAAGTG..
.GAATGGAGTAGCGGTTCGACCGTGGGAAC AA GT TCGCCTGTCGTTATGGCTTACCTTCARC..

DNA Reparatur

zumeist korrekt

.CT TAC CTCATCGC CAAGCTG GCAC CCTTGTTCAAGCG GACAGCA ATAC CGAATG GAAGTG..
.GAATGGAGTAGCGGTTCGACCGTGGGAAC AAGT TCGCCTGTCGTTATGGCTTACCTTCAC..

manchmal fehlerhaft

.CTTACCTCATCGCCAAGCTGGCACCCTTG TT - AAGCGGACAGCAATACCGAATGGAAGTG..
.GAATGGAGTAGCGGTTCGACCGTGGGAAC AA - TTCGCCTGTCGTTATGGCTTACCTTCAC..

O Zuféallige Veréanderung an vorgegebener Position in der DNA
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PraziseEditierung Homologie BaPk

CAGCA ATAC CGAATG GAAGTG..

.CT TAC CTCATCGC CAAGCTG GCAC CCTTG
GCTTACCTTCAC..

.GAATGGAGTAGCGGTTCGACCGTGGGAACAAGTTCG

pflanzliches Zielgen

.CTTACCTCATCGCCAAGCTGGCACCCTTG TT A AGCGGACAGCAATACCGAATGGAAGTG..
.GAATGGAGTAGCGGTTCGACCGTGGGAAC AA GT TCGCCTGTCGTTATGGCTTACCTTCAC..

Reparatur Homologe Rekombination

AGCGGACAGCAATACCGAATGGAAGTG..

.CTTACCTCATCGCCAAGCTGGCACCCTTG TTCA

.GAATGGAGTAGCGGTTCGACCGTGGGAAC AAGT TCGCCTGTCGTTATGGCTTACCTTCAC..
.CTTACCTCATCGCCAAGCTGGCACCCTTG TTCA AGCGGACAGCAATACCGAATGGAAGTG..
.GAATGGAGTAGCGGTTCGACCGTGGGAAC AAGT TCGCCTGTCGTTATGGCTTACCTTCAC..

Reparaturvorlage vonschwesterchromaticbbder homologen Chromosom
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PraziseEditierung Homologie ﬁllalPK

.CTTACCTCATCGCCAAGCTGGCACCCTTGTTCAAGCGGACAGCAATACCGAATGGAAGTG..
.GAATGGAGTAGCGGTTCGACCGTGGGAACAAGTTCGCCTGTCGTTATGGCTTACCTTCARC..

pflanzliches Zielgen

TT CA AGCGGACAGCAATACCGAATGGAAGTG..

.CTTACCTCATCGCCAAGCTGGCACCCTTG
AA GT TCGCCTGTCGTTATGGCTTACCTTCAC..

.GAATGGAGTAGCGGTTCGACCGTGGGAAC

Reparatur homologe Rekombination

GAGA AGCGGACAGCAATACCGAATGGAAGTG..

.CTTACCTCATCGCCAAGCTGGCACCCTTG
CTCT TCGCCTGTCGTTATGGCTTACCTTCARC..

.GAATGGAGTAGCGGTTCGACCGTGGGAAC

T==a -
T==a -
e -

-
- —-

- - - -_———T =a
- == - S==a
e —-—- -—-— - -—_
- -—a I -—a

GAGA AGCGGACAGCAATACCGAATGGAAGTG..

.CTTACCTCATCGCCAAGCTGGCACCCTTG
CTCT TCGCCTGTCGTTATGGCTTACCTTCAC..

.GAATGGAGTAGCGGTTCGACCGTGGGAAC

Reparaturvorlage mitviodifikation der Wahl

B Vorgegebene Veranderung an vorgegebener Position

www.ipk-gatersleben.de
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PréaziseEditierung Base Editing BaPk
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BEGCCCTCGCCGCGCGATCCGGCGCCGe
ACGACCACCGGCAGTGCAATGACCGCCGGGAGCGGCGH

eGGCTCTTCGGCGCCGCTCCC
€eCCGAGAAGCCGCGGCGAGG

Baseediting
¢ nCas9Nickasdnur eine funktionale EndonukleaB®mane)
¢ CDACytidinDeaminase (€ T)
¢ ADAAdeninDeaminase (K G)
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PraziseEditierung Base Editing BlaiPk
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eGGCTCTTCGGCGCCGCTCCC

GEGCCCTCGCCGCGCGATCCGGCGCCGe
e CCGAGAAGCCGCGGCGAGG

ACGACCACCGGCAGTGCAATGACCGCCGGGAG

Einzelstrangbruch, l
BaseEditing

eGGCTCTTCGGCGCCGCTCCCGCCHUGECALC XA CAIBCEGCCCTCGCCGCGCGATCCGGLCGLCCGe
e CCGAGAAGCCGCGGCGAGGGCGGRBCOAECERMBIGEMNATEMMTAC CGGGAGCGGCGLCGCTAGGCCGLCGGCCe

baseexcisiorrepair(BER) + DNA

missmatchrepair(MMR)/ l
replication

€eGGCTCTTCGGCGCCGCTCCCGCCUTUCGECARTGORALCALBCEGCCCTCGCCGCGCGATCCGGLCGCCGe
e CCGAGAAGCCGCGGCGAGGGCGGAACMAESBAEBITEMNETCBGEB CGGGAGCGGCGLCGCTAGGCCGLEGGCCe

® Single Nucleotidd’olymorphismgSNPs) an definierten Positionen
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Mutationen fur die Resistenzzuchtung
BeispielVirusresistenz
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Bymovirenin Gerste slaPK

Symptome Barley Yellow Mosaic Viriga(Y M\/2)
- GelbeMosaikeauf den Barley Mild Mosaic ViruB&MM\)
Blattern _
- sqg+)RNAVirus
Spater - PotyviridagBymovirus
- ReduziertéVinterharte . _ _
_ Blattnekrosen A - UbertragungdurchWurzelinfektion

- Ertragsverlusbiszu50 % mit VektorPolymyxaraminis
Virusverteilt sichin der
PflanzgZeltzu-Zell,

Langstreckentransport

PolymyxaraminisalsVektor
vonBaYMY BaMMVinfiziert
die Wurzeln

Leibniz Instituteof PlantGeneticsand CropPlant Research (IPK) www.ipk-gatersleben.de



BekannteResistenzgene E\ﬂﬂ IPK
Gene und QTLs:

rym1-18 (meistrezessiwirusstamrspezifisch

ldentifizierteGene:

ryml, rymli
PROTEIN DISULFIDE ISOMHRWKSH. (PDIL])

rym4, 5, 6, 10
EUKARYOTIC TRANSLATION INITIATION FACTOR 4E

Reviewed inJianget al, 2020Theoretical and Applied Genetics
rym4,5: Steinet al, 2005The Plant Journal
rymll: Yanget al, 2014PNAS
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PDIL51

1356 bp Deletion Nonsynonymou$SNP

N %

—_— N —

Z=

PreStopSNPs
oderframeshifts

S

targetl: target2: target3 + 4:
pwY | &AM Exon 3

APk
C
HWDILElres
C
HWDILELsus

Yang et al., 2014 (PNAS

Hoffie et al., irevision
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Workflow NaiPk
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Selectiorof target motifs Vectorconstruction RNPassembly
A
Target/off-target selection:
CRISPR, WUCRISPR, gRNA 40sU3-t S Mutant detection
DESKGEN, CRISPOR dRNA Y PolvT-t DNAisolation Amplification PCR/RE, T7TBtPCR/RNP Sangersequencing
— ol i et e

ATest of gRNA-D structure: @ m s —,
mfold, RNAfold SpCas

[T

v DOOQ  w—

Transferof Testof geneexpressiorand p
tendotr;uclease gRNA/CasBomplexactivity
0O empryogenic ) .
po||}éng Aln vitrocleavageassay Genotypicand phenotypicanalyses
AF)rcyt()F)Ia'S.I:tra'r]S.I:c’rma'tIC)r]a'ncjAm‘:)ll(:on WT CAAGTGCGTAGCGTACG TCGEC TGCGGATGOCTGA
SequenCing P1—3CAAGTGCGTAGCGTACGTCGE—TGCGGATGCTGA 1 : 7

ADNA transfer by ABiolistictest of gRNAactivityin leaves P52 CAAGTGGCGTAGCGTAGGTC |- TGCGGATGCTGA -2

AgrObaCterlum CAAGTGCGTAGCGTACGTCGE———CGGATGCTGA 3

. P9—1CAAGTGCGTAGCGTACGTCGEGCTGCGGATGCTGA +1 WT P13
Callusand plant formation -

ABallistictransfer

of DNAor RNPs

on gold particles —>

- Koeppekt al, 2019International Journal of Molecular Science
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PDIL51 Primarmutantenlgri ldiPk
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2

A

IgriTM2 wt GTCCTCCGTTCGAGCCATGGATCCGGCTC

IG4TM2_P1 _GTCCTCCGTTCGAGCCATATCCGGCTC homozygous -2 bp

IG6TM2_P1l GTCCTCCGTTCGAGCCATGG™ **#** %% heterozygous/

a

Hoffie et al., irevision
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PDIL51 PrimarmutantenGolden Promise BaPx
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1

A

Golden Promise TM1 wt TACATCATCGACCCACCCCGACTGGCGT

GPTM1_P1l6 TACATCATCGACCCACCCC**#*xF* & %% heterozygous/

coro el M el
XZ

Golden Promise TM2 wt GTCCTCCGTTCGAGCCATGGATCCGGCTC

GPTM2_P30 GTCCTCCGT* ¥k & wididkiknisknknn heterozygous/

MMM A snannd s, e
' 4

A

Golden Promise TM4 wt AGGACCTCGGAAAGGTCATCGAAGGTAC

GPTM4_P5 AGGACCTCGGAAAGGTC* *CGAAGGTAC heterozygous/

A Ww chimeric

Hoffie et al., irevision
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PDIL51 M, InDels Na1PK
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=1

TACATCATCGACCCACCCCASGGIATACGC Golden Promise

TACATQ@TC -----mmeemmemmenae CGC GPTM1_P1_4

TACATCATCGACCCACUEACTGGCGTATCCGC GPTM1_P16_12
TACATCATCGACCCACTAGTACTGCGGTATCCGC GPTM1_P16_20

=2

GTATCCECTTCTCCTCGTCTCCCCGTCTTCGCCGTGGCTGTGTTCGAGCCATGGATBETCITCGB5CGCC Golden Promise

GTATCCGCCTTCTCCTCGTCTCCCCGTCTTCGCCGTGGCCGTOCBEG-------------- GCGCC GPTM2_P22_4
GTATCCGCCTTCTCCCCGCCTCCCCGTCTTCGCCGTGGCCGTCCTCCGTTCGABUGEGETTCGGCGCC GPTM2_P30_10 allelel
GT---mmmmmmem ATCCGCTCTTCGGCGCC GPTM2_P30_10 allele2

-4

AGRCCTCGGAAAGGTCAT@EATAC Golden Promise
AGGACCTCGGAAAGGTCGAAGGTAC GPTM4_P14_14
AGGACCTCGGAAAGGTBBGAAGGTAC GPTM4_P21_10

Hoffie et al., irevision
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PDIL51 [79Y barrPk
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GCAGCAAGAGCCTAGGAACTCTTTGGEB2GIEGGAAAGGTCAT@EGATAC Golden Promise
GCAGCAAGAGCCTAGGAACTCTTTGGGAGGACCTCGGAARGBRNGGTAC GPTM4_P5 9
GCAGCAAGAGCCTAGGAACTCTTTGGGAGGACCTCGGAAMGBARAGGTAC GPTM4_P5_11
GCAGCAAGAGCCTAGGAACTCTTTGGGAGGACCTCGGAARMGBARAGGTAC GPTM4_P5_12
GCAGCAAGAGCCTAGGAACTCTTTGGGAGGACCTCGGAAMGBARNGGTAC GPTM4_P5_18
GCAGCAAGAGCCTAGGAACTCTTTGGGAGGACCTCGGAAMGABRNGGTAC GPTM4_P5_19

HvPDIL5-1 wild- HvPDIL5-1 I79Y . . ..
Y wid-bype Y Hoffie et al., imevision
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