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FIRILL SR BERITCHLE M oh 3, IR FH HEXT 45 25 7R . EoNRAT1 514 ( Panicum virgatum Linn.) NRATI
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Analyses on bioinformatics and expression characteristics of NRATI gene from Eremochloa
ophiuroides XU Xin'*, WANG Haoran’, ZHANG Ling”, LI Xiaohui*, ZHANG Bing', GUO Hailin®,
LI Jianjian™ v (1. College of Animal Science and Technology, Yangzhou University, Yangzhou 225009,
China; 2. Warm-Season Turfgrass Germplasm Innovation and Utilization Engineering Technology
Research Center of National Forestry and Grassland Administration, Institute of Botany, Jiangsu Province
and Chinese Academy of Sciences ( Nanjing Botanical Garden Mem. Sun Yat-Sen), Nanjing 210014,
China]), J. Plant Resour. & Environ., 2023, 32(2) . 38-46

Abstract; In order to explore the role of NRATI gene in aluminum-tolerant molecular mechanism of
Eremochloa ophiuroides ( Munro) Hack., one NRATI gene was cloned from aluminum-tolerant genotype
strain E105 of E. ophiuroides by using PCR and RACE technologies based on full-length transcriptome
sequencing data of E. ophiuroides and named EoNRATI, and bioinformatics analysis was performed for
this gene; meanwhile, relative expression levels of EoNRATI gene in root, stem, and leaf of E.
ophiuroides under 1.0 mmol + L' AI’* stress within 48 h were compared by using qRT-PCR technology.
The results show that the length of open reading frame (ORF) of EoNARTI gene is 1 614 bp, encoding
538 amino acids. The theoretical relative molecular mass of EoNART1 protein is about 58 430, the
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theoretical isoelectric point is pl 7.03, the instability index is 30.98, the hydrophobic amino acids
account for 67.2% , and this protein contains 10 transmembrane domains. Moreover, EoNART1 protein is
mainly located in plasma membrane, vacuole, and endoplasmic reticulum, its secondary and tertiary
structures mainly consist of @-helix and random coil. The alignment result of amino acid sequence shows
that the sequence identity between EONRAT1 and NRATI1 from Panicum virgatum Linn. reaches 84.53%.
The phylogenetic analysis result shows that EoNRAT1 and NRAT1 from P. wvirgatum are first clustered
together, and clustered into one clade with NRAT1 from 10 species such as Lolium rigidum Gaud., while
Nramp5 from 6 species such as Brachypodium distachyon (Linn.) P. Beauv. are clustered into the other
clade. The qRT-PCR analysis result shows that EoNRATI gene is expressed in root, stem, and leaf of E.
ophiuroides within 48 h of stress; at 12 and 24 h of stress, the relative expression levels of FoNRATI gene
are significantly higher than that at 0 h of stress; at 48 h of stress, the relative expression level of
EoNRATI gene in root still maintains a relatively high level, but that in leaf decreases to the level at O h
of stress. It is suggested that EoNRAT]1 protein is a stable hydrophobic membrane protein, which may be
involved in response of E. ophiuroides to aluminum stress.

Key words: Eremochloa ophiuroides ( Munro) Hack.; EoNRATI gene; gene cloning; bioinformatics

analysis; expression characteristics
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AOBRIEET | ABAG: AT P DR 35 50 v 8 2 A P
i, R BSRIGT R E P, BT IR A R 45
BERYAXTHILI T 55 B T SR AR P o A B T
BREX,

EINEY) H B BA MR LT (H 2558 2 58 5
HIGIR AT ST AU HEAFEIA N, BEALARZ 2]
R R KB, KAE (Oryza sativa Linn.) BJAR 40
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N T RIS NRATT B RILEARAS B0 45 53 7 BIL il
FAOVEFH AT ST AR A B i 40 B DX B i &% 105 S B
FERRE SR PCR Il RACE $ AR SURe S 1 A NRATI
LA X HHEART T AEWIE B 200, 9F R ] qRT-PCR
FARGHT TIZIEFTE 1.0 mmol - L™ A JHpif148 h I
AR 25 R IR, LU R A6 5 NRATT EDH Y Dl g
WS S W



40 N7/ I AR SRS A

932 %

1 AR %

1.1 ##

FEVLINE v B R 2 BE A P00 58 BT (Rt v Ll A
Pyl ) Bl o3 e v N R 2 i 2 A R B R
ol o B U5 v, R R AP A R 4 3 PR R R E105 1Y
MARA GRS RS AR K S . KEEE SRR
4 1/4 Hoagland ¥ , 5 5% 11 [a] fiff H1 38 <AL <, Ol
MEGRE N 120~ 150 pmol » m™ -+ 7" G IR E] Jy 12
h - d™, 2 SHXHEE R 70% , I8 JE R 20 °C ~30 C,
FRAEMRIG RS T 2~3 Ji, S Ko AR R &
AR AR EA TR B RNA BEBURIER han Ab 2
1.2 FHik
1.2.1 ABE B XHEAR R 2K 5 S 410 7 £odi
(BB AR NTE) #EAT 504, SFAS B AL B NRATT B& ]
S IRF I IR T 1, 51 P L3R 1, ax sk
5135 v R 4 e AR R FR A Wl B

*1 ATRIEE NRATI EETENSIHMFS
Table 1 Sequence of primers used for cloning NRATI gene from
Eremochloa ophiuroides (Munro) Hack.

GIE BN SIMIFFI(5'—3")

Primer name Primer sequence (5'—3")

EoNRATI-F GAGATGTGGAATGTGCTGT
EoNRATI-R CAATTAAAGGGCGTTCAGC
3'RACE Outer GAGTTCATCATAGCAGGCTTCAT
3'RACE Inner GTTGACATACCTGAGACCATCGGC
5'RACE Outer GCCACACTCGATGAGGAAGTATC
5'RACE Inner GTCTTTCTTGAGAGGACCAAGGC

& H FlaPure Plant Total RNA Extraction Kit 5%
& RNA $2 U & (bt & A YR IR A )
FEHUAR 22 & RNA, FF >R | UnionScript First — strand
¢DNA Synthesis Mix for qPCR {7 & (L &V 4EY)
RHECATBR A 7)) S s cDNA, LA cDNA AR,
1 Fl KOD—-Plus —Neo 15 8 B B R0 & (RS (-
) AR IR /) ) AT B R e B, P IAR R A
A1 50.0 pL, 245 10xBuffer 5.0 pL ., dNTPs Mixture
5.0 pL MgSO, /& 3.0 pL . cDNA £i4z2.0 pL . KOD-
Plus—Neo (R FLHF 1.0 wL 10 wmol « L™ EJiFF1 T iF
51914 1.5 pL.ddH,0, 31.0 pL, P HEFEF.95 C
ARPE 3 min;94 CAEME 30 5,58 CiR K 30 5,68 C LA
90 s, 3t 38 MG FRJ5 T 68 C ZEf 20 min, R H]
Takara SMART RACE 171 & ( S 4E9) T2 (R&E) A

B2 W) ) AT R R R i 7 1) %) e B, S oy Ak 3R R 3
P2 B & U5

B33 7 W07 Jo AR AR B0 19 1 B s b 5
Je LTk, YIRS T 51 R/ — By 45 SR
DNA BEJE IO & (ALt &V E R A IR A F)
PEAT DS A 2iAk, 24k 7 Py 1% $£ 5] pClone007 %
(PSR EY R AR A D) I, IF 5B K
FFT TOP10 Bk b, PRI PH M o R % g ot B AR )
FHEA BR S A AT

FRYEI 25 5, H DNAMAN R4 9 386 45 3 1Y
Hha] B 3 s Be A 57 g e BEEAT LU XA DA
M ARAF A B NRATT FEP 42K cDNA J751]
122 AW E&F 454 FIH NCBL M (hup: /
www.ncbi.nlm.nih.gov/) i) ORF Finder 2 5 X 445 (1
A B NRATT FE X ¥ 51 14 T 15 8] B2 HE (oopen reading
frame , ORF) #4750 ; F| FH Geneious Prime %44 % ¥
W) ORF # 17 mRNA i 2 J 12 ) %1 43 #r; # H
Protparam T.H: (https: // web. expasy. org/protparam/ )
I3 AT ARG B NRATL 48R 1 A9 6 A< 2146 % ot s A1) ]
ProtScale T.H: (https // web. expasy. org/ protscale/ ) 73
BrfBe £ 55 NRAT1 35 1 B9 256 7K PR A g oK 1 #
TMHMM server v2.0 T.H (https // services. healthtech.
dtu. dk/service. php? TMHMM - 2. 0) il il fi& 45 %%
NRAT1 & (154544 s MU SOPMA T H (https: /
npsa—prabi.ibep.fr/cgi—bin/npsa_automat.pl? page =/
NPSA/npsa_sopma.html ) T I 46 %1 NRAT1 £ A /9
TG gE R, 3 I SWISS - MODEL #% {4 ( hitps: /
swissmodel. expasy. org/) #F 17 7] Y& # B, A
MUSCLE Alignment 8 {44 {2 £ 52 NRAT1 1) 22 B 12
F5) 5 NCBI M3l h K ( Zea mays Linn.) | =5 3
( Sorghum bicolor ( Linn.) Moench ) . 5 1€ 24 %7 1 7§
( Oryza brachyantha A. Chev. et Roehr.) JKFg /D76
JRTEEL( Dichanthelium oligosanthes ( Schult.) Gould]) .
B ( Setaria italica (Linn.) Beauv. ) M2 ( Panicum
virgatum Linn.) NRAT1 BYZFE0R ¥ 5 HEAT X, 37 F
JH ESPrint 3.0 56 Lo xf 45 5 AT M4k SR ), FH
NCBI [ 3 11 25 11880 27, 3@ b BLASTp [R5 b % 4K
5 3k 7 Mk B4y 10 Ak 4 NRATI [R] U6 A
RIRIEIRFF)) , iX 10 FRAEL YA 1) B 5 ( Setaria viridis
(Linn.) Beauv.] 2 ( Panicum miliaceum Linn.) . kI
IINFZ ( Triticum dicoccoides Korn) 8 B BA 57 25 ( Lolium
rigidum Gaud.) . —FREGANHE ( Brachypodium distachyon
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(Linn.) P. Beauv.) 9L 5. ( Vigna unguiculata ( Linn.)
Walp.) &l JK ( Cucumis melo Linn.) | 48 %= ( Nicotiana
tabacum Linn.) FRANEL(N. sylvestris Speg.) 0 ke
WHEL(N. attenuata Torr. ex S. Watson ) , Fi| ] ClustalX
2.1 Fl MEGA 11 R AR LA i R e, 35
AEBEH 1000,
1.2.3 4z ppia 232 BOR B R A S AT RS
AICL, - 6H,0 J A F| 1/4 Hoagland 5 3% ¥, i %
1.0 mmol « L™" A" b #4039 MR 6 > pH. 3.9
Z pH 4.1, K AT B R 444, 1.0 mmol - L™
AP A BR: FR AR AR B, FERE 3R 0,12 .24 F148 h 43
BURLAR AU MR 2RI BRI 2 ~ 3 Bk, 5 AN [R] AE PR
1A — & B AR IR ) IS H AR 29 0.1 g, 258
FIKIEGE TR, T B A TR, &
AEPE 3 A YR E

& H FlaPure Plant Total RNA Extraction Kit /%)
JE RNA SO & R IR RNA R AR5 (9 R4
NRATI JEP B eDNA 2K Fe 9Bt 5149 (IE 17 5149
JF%514 5’ ~GGGCACGGAACATCATCACT -3, J [ 5
Y31 5'~ATGGCATTGGCATACTTGGA-3") , LI%&
KIEW EoCACS fEANZIEI (IE[A 51 9 P51 0 57 -
TAAGATGTGATGTGACGGGAAAG-3", I [ 5] 4 ¥ 5]
5" = TCTGGTGGCACGAAACTGACT - 3'), fif
Cham() Universal SYBR qPCR Master Mix 2¢ )6 3E & i
7 (P BT E LR I RHE B AT FR A H] ) K qTOWER
2.2 FOLREBBREZ PCR AL (FB[E R (AR B4 24
7l ) AT qRT-PCR. 43 A R SRR 20.0 pL, 45
2xChamQ Universal SYBR qPCR Master Mix 10.0 pL
(R AU MR A R R A PR A 7)) (10 ol « L7
M A5 4 0.4 wL, cDNA #iHg 2.0 pL M
ddH,0 7.2 pL, ¥IEF)F .95 CHAEM: 3 min;95 C
AR 10 5,60 CIBKIFFIEN 20 s, 35 40 M, Sk
B3 REORE A IR SN S S BTV A e oy
Fr, A PCR A A R0 R S8 A sk AT R4 A C,
(EAHT, HR FHARE S ik X B 4 e AT 40 AT

2 GERFHN

2.1 EoNRATI EERRERFTISH

R A 0 4 K 53 A I P 50 90 3K A5 A A0
NRATI $:[H 4544 EoNRATI , ik PCR 4343575
I E] B (B 1-A) , 3R FIFH RACE H AR 3k

FHZEENAY 330 5" 7 B (B 1-B,C) o &id Xk
FPHE , B ZARIFIZIE N 4 K cDNA JF#51

2000 bp
4500 bp
1000 bp 3000 bp 3200 bp
750 b P 2 000 by
500 bE 1200 bp 1200 bg
800 bp 800 bp o
250 bp 500 by
P 500 bp
100 bp 200 bp

200 bp

A B C
M1: DL2000 DNA marker; M2: DNA marker IIl.
A. PCR §" 345 % PCR amplification result; B: 3’RACE P gk B3
RACE amplification result; C; 5'RACE Pk B 5 RACE amplification

result.

B 1 {BRZ NRATI HEEMY LR
Fig. 1 Amplification result of NRATI gene from Eremochloa
ophiuroides (Munro) Hack.

XTARFE I EoNRATI FE R P 51 (1) T i e A A 7
TS, 45 5 (B 2) S 2 ik R T I D 2 Al
FEM 1 614 bp, 4ifi% 538 TR,

2.2 EoNRAT1 EBRIIEL IR

T 53 B 245 R R B . EoONRAT1 & H 19 73§20
C2693H4263N6590739SZ3 ,fﬂl/b\?FHXd‘ﬁ%ﬁ%zﬁ 58 430, H
WA pl 7.03, ZEAMAEE 8 377 MR, &
20 FPEEAC S LR, Hoh ) 52 2R (Leu) & it 5 &
(12.1%) ,HZ W (His) T &K (1.3%) ; & 40 7
LA (1) LR AR HE , FF 75 40 A7 1E L faf 19 2 L R
BeHE; 7E 280 nm KT Y EE SR IE O R A 65 360
L-mol™ « em™  JENF RECH 116.93, V-1 2K R AL
4 0.619, ANFaEFRECH 30.98, ILAM, EONRATI 2
WEA 9 MEIER (Cys) (E12)

FOKPEFIFKPE T 45 5 (] 3) 7R : EoONRATI
2 IREES 26 (LAY 202 (Glu) /K Vs B2 i
IR (-2.944) , 156 BH R IR 19 SR K P dnc i s IR R A 22
KA SE 477 740 4 R (Val) BY 36 7K Ik A5 1 % &
(3.122) , A C 2 BE 1R 1Y i /K M Foi . B8 1145 1
7 : EoNRAT1 2 1 2 K P28 R 5 1ol 32.8% , i
IR EIERE b7 LU N 67.2% , 4 U HEWTZ 2R 1 R sk M
HH,

2.3 EoNRAT1 EHMEEX S
s IEZE R TR 45 5 (& 4) B8 EoNRAT1 4
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ATG GAG CCA AGT GCA GAG ACT GGA TTA GAA GCT TAC CAA GTA AGT GAA GTT CTT AGT GGT AGC AGT GAC ACT GAA GAG CAC AAA GAC AAG GCC GTC GAA AGC GTT AAA AAT GAG CAC |17
Met Glu Pro Ser Ala Glu Thr Gly Leu Glu Ala Tyr Gln Val Ser Glu Val Leu Ser Gly Ser Ser Asp Thr Glu Glu His Lys Asp Lys Ala Val Glu Ser Val Lys Asn Glu His 39
TTT TCA GTG CAG CCA ACA TGG AGG ARA TTC CTG GCT CAT GTT GGT CCC GGA GCT CTT GTA GCT ATT GGC TTC CTG GAT CCT AGC AAT ATT GAA ACG GAC ATG CAA GCT GGG GCT GAG 2734
Phe Ser Val Gln Pro Thr Trp Arg Lys Phe Leu Ala His Val Gly Pro Gly Ala Leu Val Ala Ile Gly Phe Leu Asp Pro Ser Asn Ile Glu Thr Asp Met Gln Ala Gly Ala Glu 78
TTC AAG TAT GAG CTC CTC TGG GTG GTT TTA GTT GGC ATG ATC TTT GCA CTT CTG ATT CAA ACA CTA GCT GCG AAC CTT GGA GTG AAG ACA GGA AAG CAT CTG GCT 351
Phe Lys Tyr Glu Leu Leu Trp Val Val Leu Val Gly Met Ile Phe Ala Leu Leu Ile Gln Thr Leu Ala Ala Asn Leu Gly Val Lys Thr Gly Lys His Leu Ala 117
GAA GAG TAC CCA CGT|TGC| GIG ACC ATT TTC TTA TGG ATC ACC GCG GAG CIT GCA GTG GAT ATC CCT CAG GTG TTA GGC ACA GCC TTT GCC TTC AAT ATA TTG CTC AAG 468
Glu Glu Tyr Pro Arg|Cys| Val Thr Ile Phe Leu Trp Ile Thr Ala Glu Leu Ala Val Asp Ile Pro Gln Val Leu Gly Thr Ala Phe Ala Phe Asn Ile Leu Leu Lys |56
ATT CCA GTG TGG ACA GGA GTT ATC CTC ACA GTG CTC AGC ACC CTG GTG TTT CTT GGG GTG CAA AGA TTT GGG GCC CGT AAA CTA GAG TTC ATC ATA GCA GGC TTC ATG TTC ACC ATG 585
Ile Pro Val Trp Thr Gly Val Ile Leu Thr Val Leu Ser Thr Leu Val Phe Leu Gly Val Gln Arg Phe Gly Ala Arg Lys Leu Glu Phe Ile Ile Ala Gly Phe Met Phe Thr Met |95
GGA GAG TTG ACA TAC CTG AGA CCA TCG GCA AAG AAG GTG GTT AAG GGA ATG TTT GTC CCA TCG CTC AAA GGG AAA GCT GCA GCC ACA AAT GCA ATT GCA CTC  7()2

Gly Glu Leu Thr Tyr Leu Arg Pro Ser Ala Lys Lys Val Val Lys Gly Met Phe Val Pro Ser Leu Lys Gly Lys Ala Ala Ala Thr Asn Ala Ile Ala Leu 234

TTT GGC TCT ATA ATC ACA CCG TAC AAC TTG TTC TTG CAC TCT GCC TTG GIC CTC TCA AGA AAG ACC CCA CGA TCA GAT AAA AGC TAC TTIC CTC ATC GAG 819
Phe Gly Ser Ile Ile Thr Pro Tyr Asn Leu Phe Leu His Ser Ala Leu Val Leu Ser Arg Lys Thr Pro Arg Ser Asp Lys Ser Tyr Phe Leu Ile Glu 273
CIT GCG TTC GTC GTG GCA TTT CTC ATG AAT GTT GCC CTG ATC GIC GTG GCA AAT CTT TCC CCA GCA GAC GAA AAC Gac crc 936

Leu Ala Phe Val Val Ala Phe Leu Met Asn Val Ala Leu Ile Val Val Ala Asn Leu Ser Pro Ala Asp Glu Asn Asp Leu 312

ACT CTG CAA TCT ACG CCG CTT TTG CTC AGG AAT GTT TTG GGG AGA TCA AGC TCC GTT GTA TAT GCT GTT GCA CTA CTA GCT TCA GGG CAA AGC ACC ACA ATT ¢ TCA | 053
Thr Leu Gln Ser Thr Pro Leu Leu Leu Arg Asn Val Leu Gly Arg Ser Ser Ser Val Val Tyr Ala Val Ala Leu Leu Ala Ser Gly Gln Ser Thr Thr Ile Phe ser  35]
GGG CAG GIC ATC ATG CAG GGA TTT CTG GAC ACG AAG GTG AAG AGT TGG GCA CGG AAC ATC ATC ACT CGA GIC ATT GCA ATC ACT CCA AGC CTG ATT GCC TCC GIT GIC AGT GGC CCG | 17()
Gly Gln Val Ile Met Gln Gly Phe Leu Asp Thr Lys Val Lys Ser Trp Ala Arg Asn Ile Ile Thr Arg Val Ile Ala Ile Thr Pro Ser Leu Ile Ala Ser Val Val Ser Gly Pro  3Q()
ACA GGT GCG AGC AAT CTC ATC ATC TTG TCA TCG ATG CTG CTG TCT TTT GAG TTG CCA TTC TCT ATC ATC CCT CTC CTC AAG TTC ATC AAC AGC AGC AAA ARA GTA GGA CCC CTC AAG | 287
Thr Gly Ala Ser Asn Leu Ile Ile Leu Ser Ser Met Leu Leu Ser Phe Glu Leu Pro Phe Ser Ile Ile Pro Leu Leu Lys Phe Ile Asn Ser Ser Lys Lys Val Gly Pro Leu Lys 429
GAG TCC ATC TAT ACT GTG GGA CTA GCA TGG ACC ATC AGC TTG ACG ATC ATC ATC ATC AAC GCC TAC TTC ATA GTT TGG GCC TAC ATG GAT TGG CTC ATC CAC AAC CAC CTC TCC AAG | 404
Glu Ser Ile Tyr Thr Val Gly Leu Ala Trp Thr Ile Ser Leu Thr Ile Ile Ile Ile Asn Ala Tyr Phe Ile Val Trp Ala Tyr Met Asp Trp Leu Ile His Asn His Leu Ser Lys 468
TAT GCC AAT GCC ATC ATC TCC ATC GIC TTC TTC GCG CTC ATG GGT GCC TAC ATT ATT GCC ATC CTA TAC CTG ATG TTIC AGG AAG GAC ATG ATA GGC ACG TAC GIC TICT GIG CTA GAG | §7]
Tyr Ala Asn Ala Ile Ile Ser Ile Val Phe Phe Ala Leu Met Gly Ala Tyr Ile Ile Ala Ile Leu Tyr Leu Met Phe Arg Lys Asp Met Ile Gly Thr Tyr Val Ser Val Leu Glu 507
AAG GCA GAA GTC GGT TCC GGC GTA ATT CTG GCG CCC GTT GCA GAT GGA GAC CAG CCA GCA CCG TTT AGA GAG GAC CTC GCT GAA GCC TCC ATG 1614
Lys Ala Glu Val Gly Ser Gly Val Ile Leu Ala Pro Val Ala Asp Gly Asp Gln Pro Ala Pro Phe Arg Glu Asp Leu Ala Glu Ala Ser Met 538

FHES 2 B R R K H 25 15 F The boxes show cysteine and its codons.
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Fig. 2 Open reading frame
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Fig. 3  Hydrophilicity and hydrophobicity analysis on NRATI1
protein from Eremochloa ophiuroides (Munro) Hack.

and encoded amino acid sequence of NRATI gene from Eremochloa ophiuroides (Munro) Hack.
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7Zm: EK Zea mays Linn. (NP_001334019.1) ; Sh: #1382 Sorghum bicolor (Linn.) Moench (XP_002451480.2) ; Ob. % AtZ5 M7 4= F Oryza brachyantha
A. Chev. et Roehr. (XP_006646836.1); Os: /K# Oryza sativa Linn. (NP_001396197.1); Do: /D161 /R Dichanthelium oligosanthes ( Schult.)
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Eremochloa ophiuroides (Munro) Hack. 355 P 4%"5 A NCBI % 5%5 The numbers in brackets are NCBI access numbers.

T HE I LT HB 4327 P 91— BM S 100% , F1 IR 3 27 P 91— B 7E 75% LA The red background parts in the boxes indicate the sequence

consistency of 100% , and the white background parts indicate the sequence identity above 75%.
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Fig. 6 Alignment result of amino acid sequences of NRAT1 protein from Eremochloa ophmrotdes (Munro) Hack. and other species
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Fig. 7 Phylogenetic tree based on amino acid sequences of NRAT1
protein from Eremochloa ophiuroides ( Munro ) Hack. and
homologous proteins from other species
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Table 2 Expression analysis on EONRATI gene in different organs of
Eremochloa ophiuroides (Munro) Hack. under 1.0 mmol - L™" AP
stress (X+SD)

- IR A R
JHp 36 B[]/ b Relative expression level in different organs"
Stress time

#2 Root 2% Stem I Leaf

0 1.01+0.13Ab 0.50+0.10Bb 0.60+0.25Bc

12 8.00+3.36Ba 0.81+£0.16Ba  36.16+7.55Aa

24 6.12+1.27ABa 0.17+0.02Bc 11.28+5.65Ab

48 7.46+£2.47Aa 0.04+0.00Bc 0.87+0.49Bc

D AT R R RS S 1 2 7R 7E [F] — e [8) 2R [ 25 B I 22 57 35 ( P<
0.05) Different uppercases in the same row indicate the significant
(P<0.05) difference among different organs at the same time; [A]%1]H
AT /NG S 2 R 7 [R) — 4 B AN [R] B[] 18] 22 S {35 (P <0.05)
Different lowercase in the same column indicate the significant ( P<
0.05) difference among different times in the same organ.
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