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ABSTRACT

The biosynthesis of starch, amylose and amylopectin in plant involve 4 enzymes including
ADPglucose pyrophosphorylases (AGPase), starch synthases (SS), starch branching enzymes (SBE) and
starch debranching enzymes (SDBE). Abnormality of the encoding genes and relevant proteins affect
starch quanlity. To date, the best practical qualitative determination of starch quanlity of waxy maize is
based on tasting which prone to errorneous cause by personal preference. The development of new and
accurate quanlitation technique for waxy starch stickiness based on molecular technique will enhance waxy
maize breeding program.

Partial gene sequencing studies of the 8 genes from 18 accessions revealed distinctiveness in
all samples tested. The genes that separated reference samples with highest and lowest starch stickiness,
determined by physical approaches, were including SIP-1, aellb (SBEIIb), Sh2-1 (AGPase) and Wx
(GBSS). Reference samples were not separable by Bt3, SSIIb, zSSlla, SBE3 and Dull. However, no
variation was found in the sequences of Isoamylase or starch de-branching enzyme (SU1) and Isoamylase-
type starch debrancing enzyme (iso2). High resolution melting (HRM) profile studied by single nucleotide
polymorphisms (SNPs) of the 3 genes including SIP-1, Sh2-1 and GBSS revealed 3 sample groupings
generated by SIP-1 profile with Tm values at 81.76°C; 81.48°C; and 81.70°C coupled with 81.11°C,
respectively. Reference samples with highest and lowest starch stickiness laid in second and third groups.
HRM profile of Sh-2 showed ambiguous grouping. The GBSS profile though showing 3 groupings but
melting curves of group 2 and 3 with refence samples were not clearly separated. The application of these

SNP markers for starch quanlitation may involve both SIP-1 and GBSS. In conclusion, the study on SNPs



of the target genes and the application of HRM technique exposed their utilization potentials on starch
quanlity differentiation in waxy maize. However, the physical starch quanlity was not sufficient in this

study that cause imprecise results on the development of the new markers.
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10. EWS4780-6-B-B-B 11. WPB)80-5-1-1-53-B-1-B 12. KP8)-1-38-B-B

13. KP8)-1-38-B-B 14.NGL)-B 15. KP)34-B-1-B

16. FyUING4-1 17. ST(g))-16-1-11-B-B 18. TK8)-B-50-1-B-B



No. Pedigree

1 ST)-8-1-B-22-1-B-B-B a1 ungy)-8-1-B-22-1-B-B-B 12D-17H

2 | ST)-36-1-B-2-111-1-48-B-1-B | d1@nungu)-36-1-B-2-111-1-48-B-1-B | 12D-17H

3 | ST)-2-B-2-42-B-B-B a1 ungy)-2-B-2-42-B-B-B 12D-17H

4 | ST(g)-16-1-11-B-B danungB@wie2)-16-1-11-B-B B1-12D-171-45
5 | ST(g)-17-2-12-1-B-B danungu@wiien))-17-2-12-1-B-B | B1-12D-17I-18
6 | ST(g))-4-1-50-B-1-B anungB@We2)-4-1-50-B-1-B B1-12D-171-7
7 | ST(g))-10-2-5-B-B-B Fanungb(@wden)-10-2-5-B-B-B B1-12D-171-13
8 | ST(g)-11-1-6-1-B-B danungs(@wied)-11-1-6-1-B-B B1-12D-171-14
9 | ST(g)-11-2-6-1-B-B danungs(@wien)-11-2-6-1-B-B B1-12D-171-15
10 | CNK)-61-3-B-B-9-B-B-B CNK)-61-3-B-B-9-B-B-B 12D-17H

11 | CNK)-53-3-B-28-B-B-B CNK)-53-3-B-28-B-B-B 12D-17H

12 | CNK)-26-3-1-3-B-B-B CNK)-26-3-1-3-B-B-B 12D-17H

13 | CNK)-61-3-B-B-9-B-1-B CNK)-61-3-B-B-9-B-1-B 12D-17H

14 | CNW09)-17-B-B-B CNWO09)-17-B-B-B 12D-17H

15 | CNW09)-21-B-B-B CNWO09)-21-B-B-B 12D-17H

16 | CNW09)-16-B-B-B CNWO09)-16-B-B-B 12D-17H

17 | M80)-1 M80)-1 12D-17H

18 | LB50 LB50 12D-17H

19 | F4305 F4305 12D-17H

20 | WALB)-2-B-B-B WALB)-2-B-B-B 12D-17H

21 | WALB)-2-8-B-B-B WALB)-2-8-B-B-B 12D-17H

22 | LBWX09)-50-1-B-B-B LBWX09)-50-1-B-B-B 12D-17H

23 | LBWX09)-50-1-B-3-1-B LBWX09)-50-1-B-3-1-B 12D-17H

24 | EWS4780)-6-B-B-B EWS4780)-6-B-B-B 12D-17H

25 | WPB)-80-5-1-1-53-B-1-B WPB)-80-5-1-1-53-B-1-B 12D-17H

26 | TK8)-B-50-1-B-B @111 8 1182)-B-50-1-B-B B1-12D-171-43
27 | TK8)-1-38-B-B-B @111 8 1102)-1-38-B-B-B B4-12D-171-44
28 | KP)-34-B-1-B-B KP)-34-B-1-B-B 12D-17H

29 NGL)-B UNAY)-B 12D-17H

Iy [ < [ . . 2
2. msanaadue : anaaduednludes Tasaatailsusd Li and Midmore (1999) (31#1¢

uaa1081310 0.2 ASUIU extraction buffer 800 ul TuviavaANAaRINAI@ANVLIA 1.5 ua. 11 liuuh




gl 60°C 1 30 Wf wannaealUumn 10 117 WMLIMIBs 12,000 rpm 10 W1T Al
lanaoalviud @y Chloroform : Isoamyl (24 : 1) 500 ul maru g humamIes 12,000 rpm 10
il gadaulaldvaoalniududu Isopropanol 500 ul Wan U WwnszRUiUTBRB D 111N
mgumﬁ'm 12,000 tpm WY 1-2 11T Ma5aza10ie §19RABUSIIMIIAY 95% ethanol 500 ul AATH
ATNOUADY ﬁmmuumﬁlm 12,000 rpm 1-2 WA 1A 95% ethanol 500 ul Snasawiis mnazneuliy
i mnhnduain@ouda 180 ul 501HALNAZA0 AN SM NaCl 20 ul 1132 95% ethanol 200 ul WAN
Tlinsunseiufiuaisnznouddue ﬁmmigum‘fjm 12,000 rpm 1-2 U1 mMeEsazaeng 1Ay 70%
ethanol 500 ul Anazneauliianey ﬁunmguuﬁm 12,000 rpm 1-2 117 197 AnAZNOUILIE AN TE
buffer ﬁfl RNase A 40 ul
3. mInsave : 11inien PCR TaoilosAdlsznouvesdfnsonlulSuassau 20 lulnsdas

ﬁjﬁ‘ﬁ 1x PCR buffer (Fermentas), 0.2 mM dNTP, 1.5 mM MgCl,, 0.5 uM forward L0 reverse primers,
DNA template 20ng, Taq polymerase 1 unit L8 “Lgiliﬂﬁ'/u ﬁﬁmazmﬁgﬁuﬂ?mmmiﬁ’u‘qﬂﬁmﬁ'w PCR

[

Y
profile 11 gradient temperature ol

94 °C 5 Wi 1 50U
94 °C 1w

50/52/55/60/62/65 °C 2 W 35 50U
72°C 2 W

72°C 7 Wi 1 50U
25°C

ATIIHARIY Electrophoresis 7 electrophoresis Tagld DNA 20 ul Wetd loading dye 4 pl T
a o { o =
AATIEH M 1.5% agarose gel 71 100 v. 1M 1 $2 104 30 WA douRI8e5 509 (SYBR green)
< o ] 1 @ o
4. msmmmmameanmmﬁu : LﬂUG]’J’e)fJNchJslgl}TﬂWﬂﬁi%ﬂ%!ﬁ)fﬂ 45 60 LA 75 IUUININIG
a0a RNA ﬁ?ﬂijﬂﬁﬁﬂ SV Total RNA Isolation System (Promega) 11 RNA Nanalduuassy cDNA
g < . . . 0 {
Ta 81%?@1!181&61!1%% Revert transcriptase PCR (RevertAid™ Reverse Transcriptase) 41 ¢cDNA '8
o = v Y Y ' a 3
11 PCR mmfmazmmaaumuaﬂmumu Iﬂﬂslf]f primer 26 7 Uasgu GAPDH Wuauasivaoy
o : I
nagevulSurlasuanuintuves MgCl, (mM) iy 1.5, 2.0,2.5 11ag 3.0 mM
= o (Y] ' 2 a2 g kY aan A 4 o £ =
5. MIANEIMAVLIVAUASNITIANQN : L“Wllﬂ%uWﬂ!ﬂL@ulﬂLﬂWﬁMWﬂ@')ﬂﬂaﬂ‘JEJTWG]ffﬂi ANAYUA
< 90} 0o < . . . 1T A d o o .
LauLamﬂmahﬂ%’mmmmmgﬂ (RBC Bioscience, Taiwan) @41A31sUa 10 ULUE (Firstbase,
o v A a 4
Malaysia) figunanugiudoyalu NCBI daisesdoyaddsTisunsy Clustal X v 2.0.11 A1
o v o [ '
AMNFUNUTNIWUENTTY (Phylogenetic) @28 11/511n50 MEGA v 5.0 1aziAngua1835 Neighbor

Joining.



6. MIBONUVLIATEININY SNPs: vonuuD Inimesan granule-bound starch synthesis I
o o aan =~ 4 (% g ?,' 1%
(GBSSI) #wvi1azen PCR Tu1f511a53590 20 pl Noandsznouaall 11nau, 1X PCR buffer, Syto9
0.9 pl, 1 mM dNTP, 0.5 uM Primer 1, 0.5 pM Primer 2, DNA template 100 ng, Taq DNA polymerase 1.5
2
unit 1¥an12zTumsilfnaser PCR @all 95 °C 411l 1uau 1 500 amdae 95 °C /20 Tl taz
72°C /30 UM $1UIU 55 50U AINAE 95 °C / 1 WIH U 1 58U AINAIE 40 °C 10D UATIEH
Y v
A091N1IU Wawaa PCR gnii11#3o191n 70-90 °C A186A51M3INL 1°C Ap3undl wiennumsasivia
Y
Tag fluorescence MAUUIATILHHA melting curve e TUsunsuANNIABS ATIEBUANULANATS
X '
w990U 1AeI5 HRM (High resolution melting analysis conditions) FauiunInTIaoUANNLANAIVEY
Funanuaenuiies 1 qa’ld Tasgaindiuiusouuazgungl YoM NS IUIUE 1Y DNA V09
A . <
1A399 Real-time PCR taadnauni
7. MainSnamieued 1835 PCR 1azm3inszsi HRM
A A 2 ag Y a ' asaa A a = Y 9
MU uealemAila PCR uaazllgnsenilsnasgnsis ul Uanumuay
Y
qa N1ovoadIUNANAIH 1X PCR buffer, 1.5 mM MgCl,, 0.2 mM dNTP, 0.1 U Taq polymerase
I 1 o
(Fermentas, USA), 0.34 uM Primer 82 20 ng/ul @15a2a18adUeNanala 1ag 3.34 uM Syto9 dye
Y o o aaa A A a g . )
udnih llvinl§isenlunseaunniSua@oue (Perkin Elmer PE 9700 Thermo Cycler, USA) Hauaow
9

Al Pre-denaturing 94 C U1U 5 UM, denaturing 94 C UIU 40 IUIN, annealing 52 C UTU 40 UM,

= o %7/ . . . o
extension 72 C U1H 1 YN (N1 denaturing, annealing I8¢ extension D1UIU 35 50U) LAY final

Y
a %

extension 72°C 111 7 W17 WWANEA PCR 11952980111 3A5 1A melting temperature; Tm NAAH
@ﬁﬂmﬂ%uﬁmﬁmmmsﬁ’utjﬂisuiuﬁmm‘%a (LightCycler 480 Real-time PCR, Roche, Germany) ¥
ﬂ‘?’um@uﬁ Qidj initial-denaturing 94'C U 5 Lﬂﬁ, denaturing 94'C WU 30 U Tﬁ, annealing 64 C WU 30
M ”Iﬁ, extension 72'C U1 40 JU17 (ﬁi“]}% denaturing, annealing 18% extension 91U 40 501) ﬁ]”lﬂLg!IJu

v
a o 1

] ] i Y H
Mmsiugurlaa 65C 09 95°C Taginw 0.03'C/ i iodugaliangunglasii 40'C w30

@

a a 4
U0 AnTITH melting peak #18T1150n54 Tm calling naza 319 Normalized melting curves Tag

T1/51n54 Gene Scanning 1.5.0 (Roche Diagnostics, Germany)

Table 1 : Primers used to amplify starch synthesis genes and their sequences.

Name Sequences gene

Sbell-For AGG CAT GCC GGT CCT TTG CC starch branching enzyme IIT (SBE3)

Sbell-Rev CAG GTG CGG GGC GGA GAA AG

[Ta2-For TGC CCA AAG CGA CTA GAGTT starch branching enzyme 2a (Ila)

IIa2-Rev GGC TGG TTA TGC AAG GAA AA

SIP12-For GGA GCA GAA CTC GAA GAT GG starch branching enzyme interaction protein-1 (SIP-1)




SIP12-Rev

GAG CTA CGT ATC GCA CAC GA

zSSIIbl-For | GAT GGA GCG GCG TCG GTA CG starch synthase isoform zSSII-2 (zSSlIb)
zSSIIbl-Rev | CGC CGC ATC TGT AGC CGG AG
aell-for TTT CAT GGC CCT CGA TAG AC starch branching enzyme IIb (aellb)
aell-rev GGA TCC TGC TAA ATC CAC CA
Sh21-for CAA GGG AAATTTACTGTATITT ADP-glucose pyrophosphorylase large subunit
Sh21-rev GAT ATC GTA GCA ATG ATT TGT G (shrunken2; Sh2-1)
Bt23-for ACG CGT TGC TCA TCT TGA TG ADP-glucose pyrophosphorylase small subunit
Bt23-rev ACC CAC AAC TAC AAC ACT GAC ACC (Brittle-2; Bt2)
ISA1-For CCC TGA GCG CGG ACA GTA CTA starch de-branching enzyme (SU1)
ISA1-Rev GGT CAA GCT TTG ACA CAG CACC
ISA2-For CCG CTTCCG AACCGACGAC Isoamylase-type starch debrancing enzyme (iso2)
ISA2-Rev GTG TGT CCG TA TCT CCG CTC CC
GBSS1-f01 | TCT AGG ATT GTC ACA CGC CTT G granule-bound starch synthase (GBSS)
GBSS1-r01 | GCC TCG GTA TTT CTA GCG CG
GBSS1-f02 | AGA CGA CAA GCC AAG GCG AG
GBSS1-102 | GGA CGA AAC TCA AGG ACA GGA TC
GBSS1-f03 | GCC AGT GAA GGG GGA GAA GTG
GBSS1-103 | CGA AGA AGA CGC GAT CCA ACG
GBSS1-f04 | CAT GAA CGT CGT CTT CGT CG
GBSS1-r04 | GCA GCT GGT TGT CCC TGT AGT C
GBSS1-f05 | CCA CCC CAT TGT AAG CAGTTAC
GBSS1-r05 | CCT GGT AGG AGA TGT TGT GG AT
GBSS1-f06 | GCC GTC TTC GTT CTC CAT GC
GBSS1-106 | CTT CAC GGC GAT GTA CTT GTC C
GBSS1-f07 | CGA TGG ATA ATG CTG CAG GG
GBSS1-r07 | GTG TGG TCG GTC GAT CGA TC
GBSS1-f08 | GAG GAG ATG GTG AGG AAC TGC
GBSS1-108 | CAC AAA CGT AGG ATT CAG AGA GAG
Du01-f GAT AGC AGC AGA CAC CGT GA Du endosperm (Du)
DuOl-r TGT TCA TGC AAT CCA GTG GT
Du02-f CCA ACC GGT GGT AGA TTA CG
Du02-r TCC ATC ATG AGT CCC AAC AG
Du03-f TCC ATA GAT GGT TTC CCT AAA CA
Du03-r AAG TCC ATTCTG TAT GCCTGC T

10




Du04-f TAT CAGC TGT GGC CAATGA G

Du04-r CAT ACC ATC TGC AAA CCA CC

Table 2 : Primer sequences for SNPs detection in 3 genes involved in starch biosynthesis using HRM.

Fo'lns | iua U AU
HLH wls1lsau
SIP-for CTG TTC CCC GTG CTG CAG C starch branching enzyme interaction 450

SIP-rev GGG CTG TGG GAA TAT GCA TGC protein-1 (SIP-1)

Sh2-F GTG GTT TCA CTG CGT TCA GG ADP-glucose pyrophosphorylase large 152 wag 178

Sh2-R GAC CTT AGA GTT GCT GCATGA TT subunit (shrunken2; Sh2-1)

GBSS-F2 | CCG GAA CAT CCC GCT GGT granule-bound starch synthase (GBSS) 445-446

GBSS-R2 | AGC TCA TGG AGA TGG TGG AGG A

nawazaui : Gud 2557 Fuga 2558 anuiduiumInanes : gudisenaslsvounnu
a d
8. HaN1INAAd Az INIIAUNA
= A Ad Y o v
MInsIMEULaTMsuaneenvesduitieItesnumsasiautls
a a o < o [ [
msadruils oz luTaguazes luTamaduluimna ldanmsiauvesdulesd 4 ngu 1dun
ADPglucose pyrophosphorylases (AGPase), starch synthases (SS), starch branching enzymes (SBE) (182
Y
starch debranching enzymes (SDBE) 1aglin15v191uaqll
3 ?o J A
1. AGPglucose pyrophosphorylases (AGPase) RGN ERGR ﬂﬂumumumﬂwmmumi
9 A a a a < o"dy 1 =Y < o A As A 9 o
aHauls wermaanuiadndvesdu Tsitinynysuaudlaluwaasedas Sunlisienunevesny
< A v : v g
O lasitl 1AL shrunken2 (sh2) wag brittle2 (bt2) 8319 adenylate translocator AGPase 14 large 1@
small subunits
A g oA vy X & 0
2. Starch synthase enzymes (SS) ##i11Nada18 O- glucan 1He 19U U TUNFNUTIUIU 5
subfamilies 1dun granule-bound starch synthase (GBSS), starch synthase I, II, III tta1g IV d1M5U GBSS
a o w1 9 ' ° Y A ' A A aa Y o
lanudnyaemsaiies luTaa dau SSHIV vhwthi lumsaeaoes luTamadu Buiiherdeeny
< J dy Y
wulainguil 18un waxy gene (wx) Uag dulll (dul)
. ~ Y A o . o A ~
3. Starch-branching enzymes (SBEs) ¥runaaa1e A (1-4) glycoside bond wazaih liyeun
o ' . : ' a <3
fMuUNUe O (1-6) glycoside bond Felimane Inseas1ees luTamadu wazdautls ludiTnad 2

9
isoforms "lﬁ}uﬂ SBEI e 11 lag SBEI nanuanselumstunves lulaa au SBEII HHUEINITD

11




[T

a g 9 v A @ 9 a Y
ﬂ‘Uﬂ“lJfJ%uliJIaL‘Wﬂﬂu‘ﬂ\‘]ﬂﬁﬁﬁNLlazﬂﬁﬂmiﬂﬂﬁ’]ﬂlﬂﬂiﬂﬂﬁﬂﬂ@%uliJIaLWﬂﬂu SBEII W‘Ullﬂ 2 forms
o < P . ' .
A9 SBEIIa 1a¢ SBEIIb mimqmsuamu‘lmuﬁgﬂmmuiﬂﬂ regulatory protein N4 Phosphoprotein

{4 : 4 d 2 .
dunetoq 141N amylose extender (ae) NA319 SBEIIb 11a¢ dul ANIWANNI SS 1Az SBEIa 62U
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EWS-SIP

CHNK-SIP

STESIP - Wisfoida
MBO-SIP <— wWufnlTaunian
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Figure 1. Clustering of starch branching enzyme interaction protein-1 (SIP-1) gene (770 bp) based on
sequence differentiation of 18 waxy maize accessions. Arrow : reference samples with highest and lowest

starch stickiness properties.
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Figure 2. Clustering of SBEIIb and Sh2-1 genes based on sequence difference of 18 waxy maize

accessions. Arrow : reference samples with highest and lowest starch stickiness.
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Figure 3. Clustering of Wx (GBSS) based on sequence differentiation of 17 waxy maize accessions.

Arrow: reference samples with highest and lowest starch stickiness.
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Figure 4. Clustering of Bt3, SSIIb, zSSIla, SBE3 and Dull based on sequence differentiation of 18 waxy

maize accessions. Arrow : reference samples with highest and lowest starch stickiness.

MmN uNAta HRM
Hamseen Imswesdmsudu sip-1 eldinun HRM 13 1@ PCR product 13itAns 100 bp

a A g = ° A a o o
ﬂi@ﬂﬂ@lmi!’)mﬂlﬂu SNP vo38gU SIP-1 I@ﬂﬂi@UﬂQNSNPS AMUIU 8 Lﬂﬁﬂﬂg@ﬂﬂu Hagninig

(3 1

] 9 ]
nageuuTINatulinuA10619 18 A20819 WU 1A HRM profile 1a8n15711 Gene scanning fitten

1 o [ o I 1 ~ Y
ngunuegFauilv 3 nqu (nwd 3) laun

]
ISY=PA

1) NQuiA1 Tm MABINY 81.76°C 1ALNA19819511UIU 4 A1081970 CNW09-17-B-B,
= d @ 1 A o v A = ] T A
NGL-B, WALB 2-B-B-B, F4305 Fuiludosnaditiud 8 waunsnludauiiong loIngd dlungquiidl
aedraniinnuiisntiosswegaie
2) nguATAT Tm MAGMINDY 81.48°C 1ALNAI96195 14U 10 AIDE619AD WPB-80-5-1-1-53-
B-1-B, CNK(S) 61-3-B-B-9-B-B-B, EWS4780-6-B-B-B, LB50, ST(g)) 4-1-50-B-1-B, LBWX-09-50-1-B-
B-B, TK8-B-50-1-B-B, KTP(S)34-B-1-B, KP34-B-1-B ita TK8-B-50-1-B-B &l udree1an luilwa

v
U 1 IS =

o v A = J VoAa 1y
Llﬂiﬂ‘lua1ﬂﬂu3ﬂﬁ161ﬂﬂ Lﬂuﬂi.jﬂJ‘VIﬂJ AVYNNUANUIVUIINTINTINDYAIY

15



' o

3) NQuUNIAT Tm 2 A1 A0 81.70°C 1o 81.11°C lAUAGIDE19T1UIY 4 A10819AD ST-8-1-B-22-

v
Y =2

3 o ] A o w A =} 4
B-B, ST(g)-16-1-11-B-B, Fo11n84-1, M80-1 Fauiludiesantina 8 waunsnluadviiingle lng
9 I Vo oAA W [ A = Y 1y
gnNIU M8O-1 Lﬂuﬂq111/]11&5]’J@EJN‘V]lIﬂ’ﬂllmHEJ’JH’E]EJS’JM@EJQ’JEJ
o o A 3 o oAy 1A - 4 3 o T Aa
WugAIUguAe WPB iHudredned iliwaunsnluduiiang o lna uaz sT81 iHudredrend

we 8 waunsnludiguiindlelng

Normalized Melting Curves

100.000

ngufl 31dun ST81,
STg16, CHAI, M80

90.000
80000 nguil 2 lHuAWPB, CNK, EWS
il LB50, Stgd, LBWX, TK8-1, KTP,
KP34, TK8-B

60,0004

50000 ngufl 1 18ur CNW, NGL,

WALB uaz F4305

Relative Signal (%)

40.0004

30,000

20,0001

10,000

0.0004

785 79 795 80 805 il 815 82 825 83 835 84
Temperature (*C)

Figure 5. HRM profile of SIP-1 gene that was used to differentiate 8 adjacent SNP bases of 18 waxy
maize accessions including : CNW09)-17-B-B; NGL)-B; WALB) 2-B-B-B; F4305 ; WPB)80-5-1-1-53-B-
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Figure 6. HRM profile of S42 gene that was used to differentiate 8 adjacent SNP bases of 18 waxy maize
accessions including CNW09)-17-B-B; NGL)-B; WALB) 2-B-B-B; F4305 ; WPB)80-5-1-1-53-B-1-B;
CNK(S) 61-3-B-B-9-B-B-B; EWS4780-6-B-B-B; LB50; ST(g)) 4-1-50-B-1-B; LBWX09)-50-1-B-B-B;
TKS8)-B-50-1-B-B; KTP(S)34-B-1-B; KP)34-B-1-B; TK8)-B-50-1-B-B; ST)-8-1-B-22-B-B; ST(g))-16-
1-11-B-B; ¥811M84-1 (CHAI); M80-1
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mwﬁ 7 HRM profile of GBSS that was used to differentiate 8 adjacent SNP bases of 18 waxy maize
accessions including CNW09)-17-B-B; NGL)-B; WALB) 2-B-B-B; F4305 ; WPB)80-5-1-1-53-B-1-B;
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