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CHIg 7RI R A i B S HOR B, WR/RIE 1500255 2 o AR A BEAE VIR A5 TE T/ (R VI3 R B8 5 7 4 [ i 9639 %, Jbst 100081)

B2 RARATELAEA-ZTHMAARGE —MRAIEALR, AEARTFHRFEIARK GRS R B 95 A MR R
R A Bty e AT ERFFE &AM R RG], AARARRR LT ARKEFT B & ARSZWELLR ZnTS1
(Threonine Synthasel) , i@id 2R % EARMAIEIE ZmMTSL KB hAk, KAL5FAR L, Zmtsl RERFEFZEARSER

% T 60%, SDS-PAGE #t ik 2.7k 2 R & 9] Zmtsl R E AR BATFHE P E 2 F AMALG I0KDa-d AR ORFAAATIFR

B, RIETZEARATEIERS EAFEFRARESE. ADWFELONERLY, ZARSGH —NFARGIHLEMR, B
MEOQETFANEEA. BIHRAPMIEESFARNMEXGERAZLR, LHad M4 NMEFRALR, L4571

AR B &R LA, 573 MNAE AR TH. GO = KEGG & i@ o4, 2R AZAR 2 2455 AL ED S RAKifiE
%o MM QRT-PCR #—F LT TN 5 FRABRNKMP LA EERLR, X7 /ABHRREAEE AR K#iEZ, RNA-Seq
5 qRT-PCR 2 2R Xt —B., AFAASHE ERFMRET G RTIR, LA EREABRBENFRE—CGER
R,
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Identification and Transcriptome Analysis of the High Methionine

Mutant Zmtsl in Maize Kernels
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Abstract: Methionine is the first limiting amino acid in maize-soybean meal diets for livestock and poultry. An imbalance in amino
acids leads to inhibition of protein synthesis in the organism, thus affecting the quality of meat and milk. To analyse the regulatory
mechanism of methionine accumulation in maize grains, this study used homologous cloning to obtain a candidate gene, ZmTS1
(Threonine Synthase 1), which affects methionine content.Methionine content in Zmts1 mutant seeds increased by 60%, SDS-PAGE

results showed that the methionine residue-rich 10 KDa-4 alcohol-soluble protein in the mature Zmts1 mutant kernel was significantly
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increased compared to the wild type, confirming that the gene could significantly increase the methionine content in maize kernels.The
gene contained a threonine synthase structural domain and the encoded protein was hydrophilic, according to biological information
analysis. The gene contained a threonine synthase structural domain and the encoded protein was hydrophilic, according to biological
information analysis. Transcriptome analysis revealed 1,144 differentially expressed genes related to methionine metabolism, of which
571 were up-regulated and 573 down-regulated. Analysis of GO and KEGG enriched pathways showed that the differentially
expressed genes were mainly involved in amino acid biosynthesis and metabolism pathways. Seven key candidate genes involved in
the methionine pathway were further validated by qRT-PCR, which could indirectly regulate the methionine pathway, and the
expression patterns of RNA-Seq and gRT-PCR were consistent. This study provides new germplasm resources for breeding
methionine-rich maize, and also provides some theoretical basis for the mechanism of methionine regulation in maize.

Key words: maize; methionine; zmts1 mutant; transcriptome analysis

oK (Zeamays L) 2FEH SR EEY, Hr 60% LA B EARBEHEME. ERaAER (ERR.
AR AR Fr) 2 R B &R TOK-ZMM RS — IRBIE R R, NaE R EREE
FEREEMMBIEH . EERIENEAREGRNEY, BEESS5MNAE ARG R, ERRTE
E R IR RSB T AR S-IREF R E R (SAM, S-adenosylmethionine) , SAM J& 54 5 2 i) F L4t
&, AEREES 5EAH. DNA 1 RNA [#FSELE, AR RE S HE MR SR AL ], #h o IR Al 2 A 3R
B12 fIER s AR AR AL BRI, XA K B A AR B R E AT [RIIN E mT d A 18] = 4 A
RPBEEER  ( Hey, homocysteine) I B A& A A4 e &R, AR AE s BTA =W, FEmbURBTEA L
Ae T, BRI, R KPR R AR o B B A R R R R

AR = Y I EEIR & RO = N BRI B RN, EEREAE M SR . EERINE R A O-4
1k = 22 28 (. OPH, O-phosphohomoserine) 1f 4 3L [RlJE4), 7E It iilE-y-& Bl (CGS, cystathionine-y-synthase )
AL T, A2 R Ccystathionine) o 285 ABEHREE(E VA, fEBERTRE p 24/ lE (CBL, cystathionine
B-lyase) IEALAERT T, A2 s MEEER - 55 W 2 DL s IR BR1E VR, & EZ IR A Al (MS, methionine
synthase) #EACAE FIAG AL AR R R R R D)

ERERAEYE I T, RS (TS, threonine synthetase ) £z T 75& 8 (Thr, threonine) FEZR
RRAYIE U5 SO, 5 CGS e LR O-BF MR mi 22 & MR, X OPH MR A B Uk T — & 11
Gl R, EERIEZAH Y SAM X TS HIEMMAERM, EERRKREHIH CGSEl. W Lu#E
L E CGS, kTS MR M RN HIER, B TS KEME 2 &AL . ik ACGS HEF MR I
MHE. DR, EE PR, MR EER S B EEEN, UWHHZERX R G R B LR
R, FERIFE T ts AR, RERR & 2 AR w7 AL 100 £, X Oi@d i) TS BE R KA T



SRS R T TR, B E ATRRILFE IO, TE AR o ] TS A R iR R S R MR AR R

AW FE UGS FOK S 2R A (ZmTSL) [N FEx &, I A405 B0 oKk ZmTS1 & (4F
fiE,  PASCSEI 508 B0 i oK ZmTS1 B RIES0 5 AN RN 112 H 2 A K. 70 oK Zmtsl %38
T K BFAE RS BT3 (FF RIS & BRIk, @I i s 417 o b Zmitsl SR (RN B73 )22 7 RIA KL N, it
% ZmTS1 B K REREAT A IRAE, DO £ 1 oK 437184 5 IR R AL DR 8 R A0 B0 B
1 MRGEE
1.1 g

FAKE AR B3 F Zmtsl FRAAR T 2021 4F 5 A T-Ab 5 &~ b OV R =B ie 2L, 474 3 m,
PREE 25 cm, BRATH51 AR 13 6, WAL, FOK A & B73 i BBl B AEY Rl S0 70T B oK
PR B AR IR At . Zmts1 ARG SET MEMD (www.elabcaas.cn/memd/) , 5 H%E % B73 2455 H
5 T B BCoF, BEA, BEATHAE T
1.2 K&
1.2.1 ZmTS1 EEMEIEME #id Gramene Wi Chttps://www.gramene.org/) 3K75 2k B73 1 ZmTS1 LA
f) CDS 741 R4 ZmTS1 £ K1) CDS Fr & ¥t 51 W) (32 1), 48 F B ot v E A AR DR B A A7 R 7] 2>Phanta
Flash Master Mix (Dye Plus) %l ZmTS1 £:K 4w [X FF51, ZmTS1 434l BRI [l Wi Jm 4% B-Zero #ifk
PEASY®-T&B Zero Cloning Kit (At A& EMHEARIKMARAFD « FHBAEH 514 M13F 1 M13R
M, 510 BORII T AR 7R N 52 o
* 1 AMRIIMER

Table 1 Information of the primers in this study

1A RR 1EA519)(5-3) KA 51 4)(5'-3) Tike

Primer name Forward primer (5' - 3') Reverse primer (5' - 3) Function
CDS-ZmTS1 CTGCCCTCCCTAAACGAAA GGAAAGGCTAGAGCAAACAAC I 0 e B
EMS-Zmtsl AGGGTTTCTCTGCGTGGTACG TGCATAGATATTCCCAAGATTGC RAR R Y 5E
ZmUbi TAAGCTGCCGATGTGCCTGCGTCG CTGAAAGACAGAACATAATGAGCACAG RT-gPCR 5|4
RT-ZmTS1 CGCCATCGTGTTCCTGC GCTGTCTTCTGCCCCTCAA

Zm00001d008883 ~AACCTCGAAGCCTTCTTCTCTG TGCTCTCCACTTAAACCACTACTGA

Zm00001d018386 GTAGTCAAGAAGGCTGAAAATC ATCCAGTGCCCGAGAGA

Zm000010034460 GAGAGGATAGGAATAAGAGAGG TCCAGAACCAGAAGAGAGC



Zm00001d049823 GCCAAAGGAGCAAGCA GGGGACACATATCCAGAGA

Zm00001d050495 TTCTGCTGTCCACGGCT TGGTTGCACAAAGTTTCCT
Zm00001d048060 GCCTAAACCATCTCATTCTCA TCCTCCAACACCCCCAT
Zm00001d050133 CGCCTGTCTTCCTACCT TCCAATACGACCTTCTAACT

122 REFHARERLE Zmisl KBS [ R B73 22X WALE L BCF, BEfR, #ETE T
MG FER EIE o B (A MPAE 1Y) BCoF AR f, CTAB iA#2HX DNA, ERZZA7 fiHT f5 500 bp & i1l
K519 EMS-Zmtsl (£ 1) , L DNA NI T PCR #71, PCR XM 1 pg/ul 4% DNA, &AN5196 8
0.8 uL CIE[AAIZED , 8 uLMix, FHZKAMEF] 20 ul. PCR [ it fe Ay 98°CTRASME: 30 s; 4k4EAE 98°CAT 1
10s, 60°CHE 1 5, 72°CHEAH 3s, ARG MEAEMIL 30 MEFF: & 72°C L min. PCR =ik 2 4L 54 K2
iR/}
123 REGHARERRENE LAIER B73 [FHINSH WMIFLE R, Il 28k R o Bk R
FIREA, EmEER (ERR) &R7ESRIER YRR EEE BRI E AT #7727 (NY/T 56-1987)
(IR K AT, F L-8900 H BhZUSERR /W AT I SE o WA L 58 FARIOGIR S5 B T, MR — LAY
HR R AR K TR . — ORI (R Fh TR A J5 4k SR LA 60°CHE 48 h, B 5 FES RENLK SLEE M ek,
FHEIEBIME . DRI E B TT5N R FEIL50~70 mg BEWER) T KM AR BABRAE 10 mL %15 1t
Hr, I 10 mL 6 M f HCI 7 110°CHEA it 22~24 /N, RS 78 20 /KA. BU S A B 2 S, 1L I8
F LT VR4S 50 mL Z LR, FH A /K 8 258 25 50 mL, 7643V A1, X 750 Pl i FH e 728 AU #4 %2 45~60°C
JEFE 76, T 750 pL 0.02 mol/L HCI S fF R, FEMR5T, SRJGHR 20 pL BRI e, B
e 2 AN A, ARSI T A T A EE ORI 37 p R R A 2 B SR A HE B T 5E o
1.24 BEAE AR PRI 0.1 g FPRDB AN 1 mL &BOK, 37°CHEIKFE /-7 % 2 h, 12,000 r/min, 5.0 10 min,
IE B R B 100 pl BN 10 pl 10%0 SDS, B e In/K s il 2 A, Wik S5 B BN 5>oading
Buffer 95°C& ¥ 5 min, {45 15 58 &%, 5L 3~6 uL 1) EFEA 12.5%I1F) SDS-PAGE #EAT HLVK 7 #T
SDS-PAGE #Efi il # F vl T & W F AL st R AT AR B ARF IR A
1.25ZmTS1 ERMEYERF S K ZmTS1 K9 i) &R 1R P51, A FHEL AT EXPASY X ZmTS1
B ARG fELBAE TMHMMESIS) ZmTS1 & A L5 0 #r s fELL34F Net Phos 3.1
Chttp://www.cbs.dtu.dk/services/Net Phos/) X} ZmTS1 & AREERILAL S HEAT 0¥ s AELL T SOPMALRX}
ZmTS1 & [ R ZEBAT I 07 . R FEL T Ortho DB (https://www.orthodb.org/) % ZmTS1 &
BEAT RIS T, 4RI S EoRG R RITMFEEES, FIH DNAMAN 9 B 4-F1 MEGA 7 #1741 &
EH R 22 i T AR



12,6 ZmTS1 EEWFERA S EMFEAHEEEEAT, DIKAR B73 M Zmtsl RAANTOLLR
SERSLIA R IR JE KRR 10 Ry 15 Ry 20 R\ 25 K. 30 RAFRZHMJG 20 RIGIR. 2. . 1
G BRGRAL G THIN-80°CURFATRAE, B NEBEIAT =X EHE . & RNA $2HUGT & RNA-easy Isolation
Reagent (Fg 5T MERE A WIRHE AR A PR AT HREL RNA HEH3ET RNA S8R BRI, 18 cDNA i
SR FF & FastKing gDNA Dispelling RT SuperMix (Ab st RARZEMFHEHIRAED #E1T cDNA &5k, VIEFAE
7 B73 I Zmts1 ZRAEAA T oK) cDNA AR, L ZmTS1 F:[Ky H bR HER, ZmUbi 2 55 514, RT-ZmTS1
RNIEHFIY) (% 3) , {#H] SuperReal PreMix Plus (SYBR Green) (dbni RIRAALRHEAIR AR ®GEE
BB A A 2 oK B73 A1 Zmits1 AR LK ZmTS1 HE A (13235 7K

1.2.7 HFEMF ULEK B73 M Zmisl RAZKSD G 20 RAFRIRFL AR, SR H RNA ZEATH RN (3
AN A A )00 A S AL FE A i RNA SREC. B AR A RNA KBRS . SCEER R . SO R A
B EALIF AT, dAbs YRR R A R A B 5E . 0 I 5 JR 4A e AT 1Rl DB 3R 45 = 5T Y Clean
reads, DAEK B73FEKHNSHERA, T STAR BAK clean reads LU RS FHFER AL L, X 58 fE S
EExF_E Y reads #EAT ZH A ANE B0

1.2.8 ZFFIEERE T FIA HTSeq F Ao Hr ZE R B F 1k KF, K H FPKM (Fragments per kilobase of exon
model per million mapped reads) B4 1 /NI BiE KR B R IEFIPET R bR 2l K 1L B o B 22 S BE R 4
ANEOL. K 25 5 FE IR Gk AR 52 SON: [logoFCI>1 H. P-value<0.05, fiffi {550 15 25 7E 3 HIl G [l A

1.2.9 qRT-PCR I&UE HEHX 7 A~ H brid i 1) 22 7 I8 LRI 3EAT gRT-PCR 4iiE, PLFR KA ZmUbi N2 EE A,
8 H] Primer 5 BB ERSIY (R D, SIMFSI B RER G K. B BE = NMEY R RN =R
BRELE, HEEZIEN CtEEHIFEL05, FIMH Excel A (244 THEIER IIARN £k &

2 ER50H
2.1ZmTS1 EFARER 5k

E2k T H Ortho DB 4r#ri7n, ZmTS1 54 SORBI_3003G265400. 4+ Si000999m.g. 7K #

«Hh

0S01G0693800- 45 1 & BRADI2G47240 FIfLl I+ AT1G72810 f7-7E [ JF 55 R - MEGAT.0 # A 43#1 £ K ZmTS
EAMZHEYNENEE S, 172 BT T KRG g, ZREWEK ZmTSL 5
SORBI_3003G265400 & 254 % R il . $UFFIF AT1G72810 2 55 A MR A AR S IR A IO, BRI LN ZmTs1
SEIR HAT AL 1 45 75 S B A R R AR e (& LA o XF MK B73 cDNA i sa [ 35431 ZmTS1 (3L A
Ffih X (CDS) Jy B AT He sy, W3 45 SRR B H CDS Bt 1584 bp, 4l 527 NMRKERE (B 1B) .



A: ZmTS1 #ALRISHT; B: ZmTS1 HEE%E

A: Phylogenetic tree analysis of ZmTS1; B: ZmTS1 gene cloning; M: DS5000 Marker
1ZmTs1 EREMEIRE
Fig.1 Homologous cloning of the ZmTS1

2.2 ZmTS1 EFE R ThHe3aiE

LA Zmts1 FHEFA R B73 A0kl X ZmTS1 ZERIEAT R I RS 5 o 45 R E 0T, 12K A 1 | tGo/tAg
AR R, PEOXAERIRATA LS (B 2) o N THIE ZmTS1 B RAR 50 TR A R H A 1 2R & &
TR, X Zmtsl RARRFNE AR B73 BIFFRL, I DL CEMTRIER & 2 IE . AL 3 ML
i, 5 B73 AL, BREEMLUL, BB S RERARMS B73 MRSy aE R E 2 5 (P>0.05) ,
TFPRLH ) B R R & m T i R 2E (B 3A-B)

AT MEBAERE Zmtsl RAMRARL P 5 & A EEBAN M BA E A AT, oAl AR Y
Zmtsl #H )5 20 K5 KPR IR LB R (Zein) , FH SDS-PAGE ks FLIK 43 HT AN [F) B 5 2 19 0 3
FIkfEI. ARRY, EBME 20 RIMFL A, BERE A& TRET AR SR AR T B 2R R
PREGFFRL, & A A BRI AL 10 KDa-6 zein & A 1 R #E &, & & LHRABREEN 27 KDa-y zein Al
16 KDa-y zein & & AN FEmy, 105 & SR AN 1 D 2 BR PR S ARAR A I 22 1 4L 20 19 KDa-ar zein A 22

KDa-a zein FJ & &7E —F LB (K 3C)



A: BPAEALYE Zmis] BRI M B B: Zmtsl FEFE R C. ¥AEALE Zmtsl 5 RAEIELE

A: Wild-type and ZmTS1 gene structure map; B: Zmts1 Genotype Testing; C: Wild-type and Zmts1 phenotypes of ears
2 zmtsl EEREN R RERE
Fig.2 The genotype verification of Zmts1 and the phenotypes of ears

wrr RoRNIE B RE KT (P<0.01) ; **RIRIEFI B E K T-(P<0.05); ns KR TLRENZER; TH

***denotes highly significant level (P<<0.01) ; ** denotes significant level (P<<0.05); ns denotes no significant level; The same as below
3 B73 Ml zmtsl REAKHETEEL S BNE N SDS-PAGE 551
Fig.3 Determination of sulphur-rich amino acid content and SDS-PAGE analysis of B73 and Zmts1 mutants

2.3 ZmTS1 EERRIEER ST

XF Zmts1 AR R AR B73 HEAT [F2PHURE, 70 B ZmTS1 R A S A . b &, Zmtsl
AR ZmTS1 LA (R ak F FE R T AR U B PRI, TERFRLANEOR 5 A I M U, 22 Rl B
FHKF (P<0.0D) (K 4A) . FEBENHGRAFER GIRFL A, ZmTS1 7Em i IR F e, HIROR R
¥ 10 RIGMFL (B 4B) , i) ZmTS1 HE R A] e 3= EAE i iy FUFFRL TR L h 52 21 5 3Rk

A: B73 FZmtsl B ZmTS1 EEREITERIEER; B: B73 F1 ZmTS1 HEMMERIAER; d (DAP) REFMERE
A: Relative spatiotemporal expression patterns of the ZmTS1 gene in B73 and Zmts1; B: Spatiotemporal expression pattern of the ZmTS1 gene in B73; d (DAP)

represents the number of days after pollination
4 B73 # Zmtsl SRERARELHR ZmTS1 EF R ERIEZRR
Fig.4 Spatio-temporal expression patterns of the ZmTS1 gene in different tissues of B73 and Zmts1 mutant

2.47ZmTS1 EEWEMERE D



Prot Param 7EZ. 73 #T ZmTS1 KK it 527 N FERE, HHXT/r 15 57.6 kDa, 5N 6.44, THOGRE
72350, AFEE R 3491 (<40) , R —FIREEH. FAKMN-0.178, RAKMEREAKT-05, J&TRAKME
HHE (B 5A) o i#id TMHMM Tl A 7 2esibisity, ZmTSL J& TR iidze (& 5B) o Net Phos3.1
MR, ZMTSL FE &1 26 ML R RRBERRILAL 25 . 12 NI R PRI AL AL 1 LK 4 AN R PRI IR AL A7 1 (&
5C) o LT RR Y, ZmTSL &4 1 MR EREL M (8 5D) « SOPMA fE£ 7 1% 8, ZmTS1
M) R EERITPEH 202 4 o R (38.33%) , 39 A g (7.40%) , 209 MiEfHEE (39.66%) , 77 M
MG (14.61%) (E5E) .

A: SREUKYETRIN; B BERRESHITRIN; C. BERRALSTHITIN; D:ZmTS1 S5 o#T; E: ZmTS1 — &0
A: Hydrophilicity prediction; B. Prediction of transmembrane structure; C: Prediction of phosphorylation structure; D: ZmTS1 structural domain analysis; E:

secondary structure analysis of ZmTS1
5 ZmTS1 ZEAMEMERESH
Fig.5 Bioinformatics analysis of ZmTS1 protein

2.5 Zmtsl FRARRIEERE ST

) P S 2L DN P BEAR A3 W7 ARk vh ZmTS1 JE R AR & 75 i HoAh BE R ) 20k o % WT il Zmits1 RAB A
BB E 20 REFFRLIRFLIEEL RNA BEA TR SRAANT o @I 6 AN B 21 50 1 3k45 43.74 Gb il 744
o 6 NIRRT Q20 HIITE 97.98%0LA I, Q30 {HINTE 94.31%LA [. HANGRIEAL B 17 H R E N
0.02%-0.03%, Clean Reads 33T 97.17%, #/Ridb REL (R VENEY) S EHEARCHERIEAL RS, 45 R
K, WFAEGIER R>0.8 (B 6) , Wil 7 i ARE R R A M RAF, W LAY T —25 i (GR
2) .



WT_R1~R3 fREEFAERVFRIE I 3 MEMFESE: Zmtsl_R1~R3 AFRALMIFRIEAN 3 MEWEEE KRS RE R N EY =TGR RTF
iRz

WT_R1~R3 represents three biological replicates of wild-type grain endosperm; Zmtsl_R1~R3 represents three biological repeats of the endosperm of mutant
grains; Pearson coefficient R? was used to evaluate the correlation of biological replicates

6 HEAMEXMEE

Fig.6 Sample correlation charts

< 2 HREAMFLERER

Table 2 Summary of lllumina transcriptome assembly

FEm A4 R M7 reads % & I JES5 reads HiRg Q20 Q30 GC #&
WT-R1 43,540,100 42,844,478 0.02% 98.03% 94.39% 53.12%
WT-R2 48,380,496 47,012,800 0.03% 97.66% 93.59% 54.42%
WT-R3 53,115,608 51,934,714 0.02% 98.02% 94.40% 52.83%
Zmts1-R1 48,947,850 47,961,060 0.02% 98.11% 94.65% 53.97%
Zmts1-R2 49,695,698 48,758,594 0.02% 98.00% 94.34% 53.82%
Zmts1-R3 48,102,436 47,182,874 0.02% 98.05% 94.49% 53.65%

Q20. Q30 4 7lit4 Phred $fH KT 20, 30 MBI & S AABRIE K E 43 (clean data)

Q20 and Q30 were calculated as the percentage of bases with Phred values greater than 20 and 30, respectively, out of the total number of bases (clean data)

W 7 S R R R FRVE 2 UM |log2FC|=1 H. P-value<0.05, %25 Rkt kLK, 558K, 1
RAL PRI A2 Y FORAE Sy, JLIRE 3 1144 D72 e RIA B, HhRIAEF S IHEE A 5714, RILE TH
LKA 5734 (7



B 7 ERERXLE
Fig.7 Volcano plot of differentially expressed gene distribution

Xf 1144 A2 7 RIEFEH AT T KEGG IREIERA GO ThAEE i, AR b, ZRREH
RITE 3 A~ GO term #1720 MERH, 40 &8 i & (Protein Folding) « I3 H¥#U M (Response to
Temperature Stimulus) . tRNA {2 (tRNA Metabolic Process) . KEGG Pathway i 21 & 470 #7 TR,
ERRIEFENZZ 5 neRNA A BOKAE W AEYE U RNA RGBS 2l B & BRI A& B

HZMR . 28BN ARRAH . PR RN &R, R ERNNEFIE (K 8A-B) .

Al ERFRIBIEE GO 7rKEKIEE B: ERRIBER KEGG /3K & £ iT

A: Differently expressed gene GO classification bar graph B: Differently expressed gene KEGG classification enrichment pathway
8 EFRIAEFEM GO 1 KEGG B/
Fig.8 GO and KEGG pathway analysis of differentially expressed genes

2.6 qRT-PCR 3&3iF



WESES T Rhghit th 7 NS EARGAAHCEER, FIHZO6E R PCR 4047 7 HAE B73 1 Zmtsl R
PR AL P RIEE M. 7 N EFRIEEF@FE 5 4 FIHEEE (Zm00001d050495., Zm00001d034460.
Zm00001d008883.Zm00001d049823.Zm00001d018386) Al 2 /> T i % [A1 (Zm00001d048060 . Zm00001d050133)
4T qRT-PCR BGE (1 9) , EEIIWIFFIIE 1. 451K, 7 2R RIEFRFIE RNA-Seq Al gqRT-PCR H
R IE B AR — B, HEMDX 7 N2 RRIAEEE— e RS S EEARN & RAEEKR.

9 EATRFLEE PCR WIELER
Fig.9 Verification results of quantitative Real-time PCR

3Tie

FERRAHDERW LR h EEORUWY, CFEES. ZIRAEATEREER, gREYhEE
TR, WAEKKEP., FisP R R e EEEA. MYEERREERES, BARLEEmAER
RGN 2 —, IREEPEEAR SR EEREN T RA S SEARMWER, WMo Z B2
MR, IR R, BiE LIRS 5 EERR G B RS a2, InfE K Bl N E A
BRI G RIER, KT R B R R R B 5 3 NP7, R R T A R AR R T T R R G B
TR, K ST 5235 40 2 O, o ik 0L R T IR M-y~ RO 1) 44 B 2 b B R & R AR ALY 2 A58,
FERIRETT ts AR, AR & B RE AR S 1K 100 %, X O@t i) TS HRRIA ML s REA R & &
PRAL T FIRE. H HATBRINEIIFAL, e AR @ ] TS A BT 42 BE R & S AT S IE R ARIE . A
W 0T ZmTS1 W AEYME B b, RILZEER SH — MR T, g 527 MR . il
HIR R 5 5 % SORBI_3003G265400. 4 - Si000999m.g. 7K % 0S01G0693800. 45 % 5 BRADI2G47240
FILFG I+ AT1G72810 AELERIVEC R o AT [FIVR 5w b 77 vk S e ZmTS1 BL M, i@t B2 A 26 1k S AR (AR 06

UEHE A ThBE



E B73 Fl ts1 AR, BRZEAS, FORMAFFRI, SERAELREER (P>0.05) . ZhEARY
2 g W AR FRIG N 58.33%, FOKAFRIH R & S A M 60%. 7E K bRV RLR T 5 R
TERRPN, FPhip AR T A S W ERARIEA BT E RS, BE KA hi IR ERR. /£ Zmtsl
FAR R, TEAFIR R R BB A A R & BT, BRI S ERERE (P<0.05) o X
AT ReE th b T & RN B R RS, EERE TR R AR S s B AR A B AT A T 18 Bk
Rirp, Tl B & U A E R R P A B R . KRR E A b e SRR BRI ER, 1 Met
1 Cys BRAEMRD, T4 10 kDa o-zein [¥IFEEAFESRA EIE, AR A4 50 & Fh oy 2060 i i 25 2B P
AHF 5T IT SDS-PAGE T K I, Zmtsl FEA4AA¥] 10 kDa BE & MK T ARE TR EIRRE, NEE
L ES SR L )Y

AHFFTERS BT3 H Zmtsl RAZKS N 5 20 FRAFRLIEFLBEAT FE s AL o0 A, 8 U B R 22 3 ik B PR )
Zmts1 FRAR AR AT B S B SR I R R EAT 43 DA S 56 3 ' TR G B R T P I 2% o SLORiE B 1,144 AN 22 57
FKik. B GO EHM KEGG @I, ZERRAENFES SEERNEDERNHEAR. 22K
NIRRT Bt AR R AR R ARSI . FIH gRT-PCR E—LRIET 715
HERARRUDEE IR, T E RS 5 ER RN, RNA-Seq fll qRT-PCR f#iE R
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