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Kompetetive Allele Specific PCR: KASP

Monoplex SNP platform, supports
mainly low- to mid-density SNP
applications, e.g., MAS, MABC,
parental characterization, QC

LGC Biosearch Technologies
https://www.biosearchtech.com

Biallelic characterization of SNPs and
Indels

KASP Analysis
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Integration of genomics tools in the CIMMYT GWP
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How does KASP work ?

L
1
¥

1. Assay components: A) KASP Assay Mix B) KASP Master Mix =™~ 2™
A} KASP A.SSE}‘ Mix: consists Allele-specific forward primers: ""ﬁ ," I"EID '_:'I
of 2 allele specific primers and e s[> 2 il
1 reverse primer. S — 3 C [ -

allele-2 A - ——
B) KASP Master Mix: contains & 2! — )
universal fluorescent probes, Reverse primer: [ s 3| |5
Taq polymerase and dNTP's in 7 5

an optimised buffer solution.

2. Denatured template and annealing :mﬁ;f r::::;-;pmiﬁn tail sequence

components — PCR round 1:

5 3
(allele-2 primer does not elongate) MMTTTTTTTTTTTT ] W—rlrull||r||r|]||1||||r||||1|||

—————— —— -|I.r
. (reverse primer elongates 5'-3") J'J'iLLI__J_IJ_IJ_IJ_IJ_ |_|,|J,EL|| Ll l i etrintl

(allele-1 primer binds and elongates)

L I L 4. Signal generation — PCR round 3:
L
IlIIllIllllllléllllllllllllll
3 5 . FAM-labelled oligo binds to new complementary
In the first round of PCR, one of the allele-specific primers matches the target - tail sequence and is no longer quenched.
SNP and with the common reverse primer, amplifies the target region. ;rrhh_ﬁ'}—ﬂ TrATrrMI1rT r|‘] TrOOIrTrATrTIr
| 1
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KASP assay - advantages

Easy to use :
KASP
¢ Requires only two components: KASP 9‘:2:3?:‘:9
assay and master mix
. Low cost

» Compatible with relative crude DNA

extraction methods . .
*%* Low reaction volumes —down to 1 ul -

keep reagent costs to a minimum

<

» Flexible primer design

* Signal can be read on gPCR and FRET-
capable plate readers

L)

o0

¢ Relative robust assay means less time
spent on repeats

L)

» Scaling up is possible

o0

s Cost benefits enable you to perform more
assays overall, improving the quality of



KASP assay - disadvantages

% Less competitive for medium- and high-density SNP applications

¢ To expensive compared to upcoming medium-density platforms when > 100
SNPs required.

¢ Cost- volume ration of most service providers



KASP genotyping in the CIMMYT GWP

WCIMMYT.

International Maize and Wheat Improvement Center

Wheat Molecular Breeding Lab (WMBL)

e KASP design, initial verification and validation
 Small projects

 Complex production markers (more flexible
protocols)

* (Gel-based markers)

<

CGIAR

<L i intertek

CGIAR

EIB Low density genotyping services (LDSG)

* Fully optimized production markers

e Fast turn-around (some recent tissues with
customs release with longer turn-around)

* Min. or multiples of 384 samples

WCIMMYT.



KASP marker design - PolyMarker (nttp://www.polymarker.info/)

>Ta#S58861868:A214G-Parentl CATACTGATGACACGATTGGCTACSGGCCTTGAAGATAGMAGCAGATIAACTTCAGTGTAATCCAAGTTGACT|G

Po IyM d rke r: b|0| nfO rmatiCS p| pe | in e fO r S NP >Ta#558861868 :A214G-Parent2 CATACTGATGACACGATTGGCTACSGGCCTTGAGGATAGMAGCAGAT|GACTTCAGTGTAATCCAAGTTGACT|G
ass ay d eve | o) p ment Vi aa | |g nment to refe rence >ivgsc_css 1AS scaff 3271989 CATAQTGATGACACGATTGGCTACG/GGCCTTGAGGATAGCAGCAGATAACTTCAGTGTAATCCAAGTTGACTG
’

>iwgsc_css_1BS scaff 3474683 CATACTGATGACACGATTGGCTACCGGCCTTGAAGATAGAAGCAGATAACTTCAGTGTAATCCAAGTTGACTG
enomes >iwgsc_css_1DS scaff 1913057 CATACTGATGACACGATTGGCTACCGGCCTTGAGGATAGCAGCAGATAACTTCAGTGTAATCCAAGTTGACTG
g m SMASK G-——————— PR [ §——mm
E3PolyMarker R [ - -|- -|-
Genome Varietal
Request primers Specific
clogs Genome

Homoeologous  Semi- Specific

* Use available genomics resources to support your SNP design
e.g., GrainGenes, EnsemblPlants, etc,..

 Main problem in wheat is its polyploidy

Suampe | Car gt | Reference
 KASP Assay Cost: 40-45 USD (T40LIGO, 100 puM, local

provider)

- & QOther primer design software can be used, e.g., Primer3,
WASP




KASP genotyping
_—

PCR

= 384-well plate set-up for PCR

= KASP Master Mix: PACE™ Genotyping
Master Mix, 3PC Bioscience: 4,920 USD
(250ml)

= 4.25 ul — PCR reactions

Data visualization

* [nitially gPCR, excel

 PHERAstar FSX plate reader,
e i KlusterCaller
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https://repository.cimmyt.org/handle/10883/18822
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KASP genotyping in the CIMMYT GWP
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CIMMTT SHF Gene ENP name Epecies Gene source Category Trait Chr s(::::-;::]l FAM primer YIC primer Common primer Direccion Dominan
CINwhAZ0001 Lrs4 irSd TELIND Elr & Fust Fust s InsiDiel GETATGECATTTAN CATAATCATEA A | GOTATEOCH TTTAACATANTOATGA T | T CTATAT GG GC T T T T T T T T 6] = Co-damin
CINIuhAA 0002 Peht oL i &l Diroarer and posts Epecpot . . AGCCTGGETTTGEETCGALT TCTCAGACATGCCCATCATT GTTAGCTTGGCCTITGATCC F .
CIfuhAA 0007 w2 SRE gord o El Elr' Hurt Hust & G SFECEAGACHATECAACAETEN © ETECEAGACHTOCAALACTEA T | CFCAAATEETOGA ST L A RETETA & Co-damin
CIMwAS0004 | Lestirriienss 1EAE S Elihe 7. vendricesum st st e c CRCOETTECG A VACEAT A CRCOETTOCGA VACEAT G CCCTRRCTT o CETTOGEA G A " Co-damin
g:mmggg CIMMYT SNE 1D Status Gene SNP name Trait _! Chr | PCR Program | DMSO,/MgCI2 Report Alele FAM| Report Alele VIC I’xepcl'tl‘li-\.nrl‘lu Check FAM Chack VIC
CIMWMASID) ) MASO001 In use Lr34 Lr34_TCCIND Rust 705 snpltd) Mot necessary Lr34- Lr34+ NA Pastar, Paven F76 Tenichi, Opats M&5
g:mxm:zgg: CIMwMASDD02 |Notdiagnostic Pchl cus Eyespot . . WPM1 H=hi . .
CIMwWMAS0D O MwMAS0003 In use Sr2 Sr2_ger93p Rust 385 snpltd) 2.5 Mgcl2 5r2- Sr2+ MNaorMull | Berkutl, Weebill Pavon F7E, Parula
g:m::::;gg CIMwASDD04 In use Lr37/¥rl7/5r38 VPM_SNFP Rust 2AS snp(td) Mot necessary VPV WPM- MA BW: Milan, D'W: TRIDENT//CADC/B| DW: UC1113, Aconchi 85, BW:.
CIMwhAS00 CIMwiMASD005 (Not spplicable| Lrl3/5r25/Pey-E1 PzylDa-g Rust A snptd) Mot necessary Sra5+ 5r25- NA DW: AG 1-22/2*ACONCHI//2*UC1] Pastor, Sokoll
o oo, CIMWIMASDDOE | Not disgnastic|  Sr36/PmE 5r36/Pmé_S085 Rust 38 ) 5r36- Sr36+ NA Berkut, Weebill Sunco, Sr36#40
CIfwrAAE000 CIwWMASD00T In uze Fhbl UMNID SNP Fusarium 385 [td} or td(snp&l Mot necessary Fhbl- Fhbl+ MA Berkutl, Weebill Sumai3
e L — n - e - - . i . e - .
CIFuAAS 00,
Cirtwbaszon CIMwIASDDDS |Notap sapTADO446 | supTADO44T sapTADOZI sapTAOOZO =apTAOOSZ] =apTADOG5E sapT ADOGS apTADDI2 =apTADOG21 sapTAOD24 =apTADOST
CIRAwRA SO0 CIMwMASDO10 In CiMeMAZS0303 | CIMwMASDI04 | CIMeMASDDE2 | CIMeMAS0083 | CIMwMASDDEE | CIMeMAS0663 | CIMwMASD255 | CIMeMAS0135 | CIMeMASD218 | CIMeMAS0003 | CIMeMAS000E
CIMwhA 200 5 Y5 Tris Tris Ti57 $r13 RIS graa Lri9iSr2s 126 Sr2 Fhb1
CifAwkAss0n CIMwWASD011 In
YR ERASPS Yrikem ¥Yrir-R¥ Yrir-RE ESO006536 15 SrifRAL SAP Fr22 A AL -Sas-HASSPEI34 F5r3) Sr2E_ R-dom_A Sr2_ gerd S5 Fi - -F
CIRMMASOD 0\t MASDO12 In Co-domi Co-domi Co-domi Co-domi Co-domi Co-dom Cod Co-domi Co-domi Co-domi Co-domi
g:m:miggg CIMwMASDO13 In INS:INS - Yr5e - ¥r5- Ach - Tri5- C:C - Triss C:C - Yr57s G:G - Sri3s TT - 822 |C:C - LeiB#Sed5 | T-T - Se26- GG - $ra- C:C - Fhbl-
CIfA AL SO0 CIMwMASDD 14 In Del:Del -Tr5- INS:INE -Tr5= GG -Tri5= T:T -Tri5- T:T -Tr51- Ach -Erl3- Ach -Sr22e T-T -LeidSr25s G:G -Er26 Ach -Erds G:G -Fhb1+
CIFwhAA SO0 —INS - Het INE: - - Het G:A - Het T:C - Het T:C - Het AG - Het AT - Het T-C - Het G-T - Het AG - Het G:C - Het
Citawiazon CIMwMASDD1S In HA HA HA HA HA HA HA HA HA HA [Hull) HA
g:mwmﬁzgg CIMwWMASDD16 In| SamplelD SwdylD GIO Flant Nr_ Entry P Crmmm Mame M Coee e snpTAOD44E srpTAND447 =npTAM0023 snpTANO030 =npTAOD0H =npTAODEES snpTAIOOES =snpTAN032 snpTANOE21 snpTANO024 snpTANDOZT
e | - - - - - = - - - = - - - - - - - - -
Citwiason CIMWMASSO17 InEnziPvonozas  ezeas  9m0Elz 1 2014 WELLTZEF EORLIAZIEL, Sri3, V155 NS S Gift TC GiE BiE T T T G [
CIRMWMASOD . 0 masD018 In| EWZIFYO00295 BE2535 9360213 2 2014 good NS NSRS Giat T GiE GG T.T TC T.T G c
oo CIMWMAS0013 |n|EWZIPYOZIE 692596 9360313 3 2014 IS SIS Gif TC GG GG TT TC Ma GG CC
EIMANASO0] CIMWMASDO20 | EWZIPYOO0297  B32537  93B08E3 4 2014 NS NSNS Gl T.C GilG GE T.T T.C T.T GilE MA
CIMMASE0] EW2IPYOO0298 652598 9360813 6 2014 NS (ERE Gt T.C GG GG T.T T.C T.T Gl CiC
Ciltatsson, CIMWMASDO21 In| EWZIPYON0239 622699 9380313 6 2014 NS NSNS Gl T.C GilG GE T.T T.C TT Gl MA
CIMwWMASDD22 n| BW2IPYVO00200  B82600 9360813 T 2014 =INMS IIS:MS [EH- T.C [EHE] GG T.T TC T.T GG [Tl
EW2IPYOO0301  BS2E01 9380313 8 2014 NS NSNS Gl T.C GilG GE T.T T.C T.T GG MA
CiMwMMASDO23 In EvwziPvoD30z  Be2602 930313 9 2014 NS NSNS Gidh TC GG BiE TT TC TT GG CiC
CIMwWMASDD24 In| EWZIPYOOD30Z  ES2603 9360813 10 2014 NS NSNS Gl T.C GilG GE T.T T.C TT Gl o
CIMwMASDR2E |n| EWZIPYODD304  GEZE04  SIG0EIZ 11 2014 NS NSNS Gt T.C GG GG T.T T.C T.T GG CiC
EW2IPYOO0305  ES2605 3360313 12 2014 NS NSNS Gl T.C hA, GG T.T [ T.T Gl (e
CIMwMASDDZE N EwoPyo030e  eSZE0E 9360813 13 2014 R INSHS G TC GG GG TT TC 7T GG cc
B | EwaPYn0a07  £S2607 9360813 14 2014 NS NSNS G T.C [ E5 _l GG T.T TC T.T Gl c.C
EW2IPYO00308 682608 9380813 15 2014 NS NSNS Gits T.C Gia GE T.T TC T.T GG CiC
EW2IPYOO0309 622609 9360313 & 2014 NS NSNS Gl T.C G5 GG T.T TC T.T Gl c.C
EW2IPYOOOSI  BS2EN 9380813 W7 2014 NS NSNS Gty T.C GG GE T.T T.C T.T GG CC
EW2IPYOODSH  B82EN 9360813 18 2014 NS (ERE Gt T.C GG GG T.T T.C T.T Gl CiC
EW2IPYOOOSIZ  BS2E1Z 9380813 19 2014 NS NSNS Gl T.C GilG GE T.T T.C T.T GilE CC
EW2IPYOODSE:  BS2613 9360813 20 2014 MA (ERE Gt T.C GG GG T.T T.C T.T Gl CiC
EW2IPYOOOSE  BS2EM 9380313 21 2014 NS NSNS Gl T.C GilG GE T.T T.C T.T GilE CC
EW2IPYOODSIE  ES2615 9360813 22 2014 NS (ERE Gt T.C GG GG T.T T.C T.T Gl CiC
EW2IPYOOOSIE  BS2EIE 9380813 23 2014 NS NSNS Gl T.C GilG GE T.T T.C T.T GG CC
EW2IPYOODST  BS2617 9360813 24 2014 NS (ERE Gt T.C GG GG T.T T.C T.T Gl CiC
622618 9360213 T.C GE T.T T.C T.T GG CC
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Rust resistance in bread wheat

Resistance genes Lines in current yield trials
Cross Gene # lines YT18-19
BOKOTA*3//RL6077/A0C-YR Lre7 1
BORL14*3/SUJATA Lr67 + QTL.7BL 1
HARTOG_SUMAI3 (LINE B)/2*NAVIO7/5/KIRITATI//HUW234+LR34/PRINIA/3/FRANCOLIN #1/4/BA)
#1/6/2*TAM200/PASTOR//TOBA97/3/FRNCLN/4/WHEAR//2*PRL/2*PASTOR Sr2 + Fhb1l 2
HARTOG_SUMAI3 (LINE B)/2*NAVIO7/4/MUTUS//KIRITATI/2*TRCH/3/WHEAR/KRONSTAD
F2004/5/2*TAM200/PASTOR//TOBA97/3/FRNCLN/4/WHEAR//2*PRL/2*PASTOR Sr2 + Fhbl 1
SWSR22T.B.//TACUPETO F2001*2/BRAMBLING/3/2*TACUPETO F2001*2/BRAMBLING/4/MUNAL
#1/5/2*MUNAL*2/WESTONIA Sr22 1
SWSR22T.B.//TACUPETO F2001*2/BRAMBLING/3/2*TACUPETO F2001*2/BRAMBLING/4/SUP152/BAJ
#1/5/2*KUTZ Sr22 1
SWSR22T.B./FRANCOLIN #1//2*FRNCLN/3/3*WBLL1*2/BRAMBLING*2//BAVIS Sr22
MUTUS*2/HARIL #1*2/3/SWSR22T.B./2*BLOUK #1//WBLL1*2/KURUKU/4/MUCUY Sr22 4
SWSR22T.B.//TACUPETO F2001*2/BRAMBLING/3/2*TACUPETO
F2001*2/BRAMBLING/4/3*KACHU/3/WHEAR//2*PRL/2*PASTOR Sr22 +5r25 2
BORL14*3/4/KACHU/3/WHEAR//2*PRL/2*PASTOR Sr25 3
SHORTENED SR26 TRANSLOCATION/4/3*CHIBIA//PRLII/CM65531/3/MISR 2/5/2*BAJ #1 Sr26 1
SHORTENED SR26 TRANSLOCATION//2*WBLL1*2/KKTS/3/BECARD/4/3*BORL14 Sr26 1
FRANCOLIN #1*2//ND643/2*WBLL1/3/SWSR22T.B./2*BLOUK #1//WBLL1*2/KURUKU/5/SHORTENED SR26
TRANSLOCATION/4/3*CHIBIA//PRLII/CM65531/3/MISR 2/6/SWSR22T.B./2*BLOUK #1//WBLL1*2/KURUKU Sr26 + Sr22 4
BORL14*2/SR50 Sr50 7
BORL14*3/SR50 Sr50 7
BORL14*3/BLANCA GRANDE 515 Yr5 + Yrl5s 13
BORL14*2/BLANCA GRANDE 515 Yr5 + Yrls 6
BLANCA GRANDE 515/2*BAJ #1 Yr5 + Yrl5 4
BORL14*3/KOELZ W 11192:AE Yr52 3
YR57#5474-6/3*BAJ #1 Yr57 2
BORL14*3/IRAGI Yr59 2
BORL14*2/IRAGI Yr59 1
BORL14*3//LALBMONO1*4/PVN Yr60 3
BORL14*2//LALBMONO1*4/PVN Yr60 1
LALBMONO1*4/PVN//3*BAJ #1 Yr60 1




Combining genes for fusarium head blight resistance

Sr2-Fhb1 recombinants Pyramiding of complementary
introgressed in CIMMYT elite genes
backgrounds
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Centralized marker-assisted trait development pipelines

Parent development pipeline | Trait augmentation pipeline Discovery pipeline
(Trait deployment) (Trait augmentation) (Trait Discovery)

Parent development by embedding or Frequency augmentation of relevant
new genetic variants in diverse genetic genetic variants, final product
backgrounds development

Identification of new diversity,
trait donors and genetic variants

Previous parent development pipelines based on the shuttle through DGGW, IWYP, SEED, CRP
and other projects

<& HCIMMYT.

CGIAR



Wheat breeding scheme optimization in Toluca
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Trait augmentation pipelines: priorities 2020 - 2022

Crop |Project Value Product Profile Trait Genes
BW Improved and diversified  |HW-OE-NM, HW-HT-EM, Stem and yellow rust ggé’ f’gg’ ;5’1':? gj? ;l,:g?
rust resistance HW-DT-NM, HW-DT-EM Y p 1200 W1, 127, 910,
Sr13, YrSP
BW |Enhanced Fhb resistance |HW-HIiR_NM Fusarium head blight |Fhb1, Qfhb.cim-2DLc
BW |Improved STB resistance |HW-HiR_NM, HW-DT-NM |Septoria tritici Blotch  |Stb6, Stb16
: . Gb7/Gba, Gb5, QRp.slu-
BW |Improved insect resistance| HW-OE-NM, HW-DT-NM Green bug 5AL QRp.slu-5BL-R
HW-OE-NM, HW-HT-EM, TaGW2, Qgw-jic-6A, Qgl-
BW  |Improved TKW HW-DT-NM, HW-DT-EM | 'Y jic-5A
Novel diversity for stress |HW-DT-EM, HW-DT-NM, LTP-HB3B, LTP-HBAB, LTP-
BW tolerance (heat drought) | HW-HT-EM Heat/drought tolerance | HB5B, LTP-HB6D, LTP-
8 HB7D-1, LTP-HB7D-2




Speed breeding for rapid introgressions of specific genes

C

Recurrent parent 3 Donor

|

F1s, Genotyped & screened for marker -BC1 made

l

BC1F1s, Genotyped & screened for marker -BC2 made

l

BC2F2s, advanced in Screenhouse (May- July)

|

BC2F3s, advanced in Screenhouse (Aug- Nov)

|

BC2F4 headrows Obregon (Nov -April)

l

F5 disease screening (Toluca) & yield testing (Obregon)

Greenhouse/s
creenhouse

Field



Thank you
for your
interest!
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