HIEAL BE IR 241 2020, 21 (3 ): 743-752
Journal of Plant Genetic Resources DOI: 10.13430/j.cnki.jpgr.20190813002

PRSI T- Miel F1A-a 3RSl S5 IhEe W

ZmaR Y R ERFLNEBEL,E L ATHE!
PR EBE /A A W0 TR 5 0 FH B % T S0 3, B T 5300045 % PRV B Be 2 B E I 9 BT
T 530007;° ) PGBl B 2 AEMIRFSE AT, [} T 530007 )

BE SFRBET elFIA R E O SR EZWRAE R F2—, B Wa Ak AW it 2 f LT 2agfE R, ABF
Rl £ KT T | A elF14 B MielF14-a( GenBank & 35 : KP271044 ), s L ¥4 T 45 & F 947, IF il it £ A4 X Am ik
B RS R AT R A, AF R 45 R R I, MielF14-a 3 B # cDNA 4% 4 604 bp, &4~ 1 A~ 435 bp F 34 i 4E (ORF ), % 45
144 NRABL, 5T FH 1645KD; SR 8 F VelFIA AR RS ERARE PREASTIESH T Hemy, ki FF
e THEFEFEAR AL R TR PO LA ER AT FMA T, 5H AL, ARG L ERET S, AR
ARMHARA KR, 2 Hak); LETFME T, ERGMATERE T EEF AR A TG, LAY EALE (SOD ). it
f A 5 (POD ) Foit AL S8 ( CAT ) #7643 7% , B =B (MDA ) &SR 84K, % b, KB ¥ WA T MielFlA-a %
FALERRELF Fed Bt AR, A B S RNER SR TAFRL T TAFR AR,

KRR TR MielF1A-a; 3R W L £ KT AR 247

Cloning and Function Analysis of Translation Initiation Factor
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Abstract: Eukaryotic translation initiation factors 1A ( e/F14 ) function as important regulatory factors
in protein synthesis and play crucial roles in the response to abiotic stresses in plants. In this study, we cloned
the translation initiation factor MielF1A4-a ( GenBank accession number: KP271044 ) in mango. Bioinformatic
analysis was carried out on the MielF1A4-a, and its function was studied through the expression pattern analysis
and Arabidopsis thaliana ( L. ) Heynh. genetic transformation. Sequences analysis showed that the full length
of the MielF1A-a cDNA was 604 bp with an open reading frame of 435 bp, encoding 144 amino acids, and
the molecular weight was 16.45 kD. MielF14-a had the highest similarity with VvelF14 of grapevine, had
significantly higher expression level in mature fruit than in other tissues. It was up-regulated under salt and
drought stresses, causing transgenic plants to produce more pods, to grow better and to be less adversely affected
than wild-type plants. Compared with wild-type plants, the relative water content, chlorophyll and proline

contents were higher, SOD, POD and CAT activities were stronger, and MDA content was relatively lower in
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transgenic plants under drought stress. In summary, this study revealed that the MielFF/14A-a gene was involved

in the regulation of fruit development and responded to stresses, which laid a foundation for further research on

stress resistance of mango.
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Table 1 Sequence of primers and application
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% F 7£ £& NCBI ( https : //www.ncbi.nlm.nih.gov )
i) BLAST A1 DNAMAN 5.2.2 4% {4 X} MielF14-a }
H Gz W2 75 X 4307 s HAb A i 2 507
H1) 3k Y8 T NCBI B3 /% , K% JH MEGA 5.0 4% 14 1) NJ
( neighbor-joining ) {2 % 5 K 4 ith & 3 4T R GE#E 4k
43T, 28458 1000 YK Bootstrap F25 .
1.4 MielF1A-a ZER qRT-PCR 5347

] FH 52 B 98 52 B PCR AR 43 MielF14-a
TEAR RIS AR & B B 52 DL G 85 i
() 4 i A MielF1A4-a 1 363555 B, LB 2 A6 19
MiGAPDH P V(3 1), 3 5% 5 cDNA Jy #
#, F SYBR Green I Master kit ( Takara ) i 7| £,
MielF14-a %¢ 5% & & 5| ¥) qMielF1A-a( £ 1), 1£
Light Cycler® 480 =X} H iy 5& A 19 3R 35 /K- 34 7
K, PCR [z W 44 % 24 20 pL, £ 45 10 uL SYBR
Premix ExTaq ( 0.25 pumol/uL ), I FiiF5 4145 0.8 uL
(10 umol/L ), 2 uL cDNA ( 50 ng/uL ), 6.4 pL 2% & +
7K. PCRFEFAITF:95 %€ 305,95 °C 55,60 C20s,
60 CULFE DR T, 45 R, 95 € 05,65 C
155,42 CHRH, 20 gk L AR
X RE R, B A 3 IR,

ElLEA S S5 JHiE

Primer ID Primer sequence (5’ -3" ) Application

AUPI GGCCACGCGTCGACTAGTAC(T) 4 Wi E|Y)  Reverse transcriptase
MielF1A-a-F ATGCCGAAGAAAAAGGGTAAGG P14 ORF J¥31  Amplification of ORF sequence
MielF1A-a-R GATCTTATCAATATCTTCATCTTC P14 ORF 41 Amplification of ORF sequence

MielF1A-a-Xba I
MielF1A-a-BamH 1

CACGGGGGACTCTAGAATGCCGAAGAAAAAG
GACCACCCGGGGATCCGATCTTATCAATATC

AR HE  Vector construction
HIARH Vector construction

MI3F CGCCAGGGTTTTCCCAGTCACGAC pMD-18T il 1514 pMD-18T universal primer
MI3R AGCGGATAACAATTTCACACAGGA pMD-18T il 1514 pMD-18T universal primer
35S-F GCACAATCCCACTATCCTTCG EH PCR  Bacterium specific PCR
JGUS-R GATCCAGACTGAATGCCCACAG W& PCR  Bacterium specific PCR
MiGAPDH-F CTAGTGGTCCAAGTCTCCAAGAAAA NZ5¥ Real time PCR
MiGAPDH-R CAAGGGGCTCATCACAAACA NZ5]¥ Real time PCR
qMielF1A-a-F TCAAGGAAGATGGGCAAGAG SAFE . Real time PCR
qMielF1A-a-R ACGGATGTGGCAAAGACG SEAFE . Real time PCR

1.5 BEXRZHEHE
FRHE 35 1) MielF14-a 3£ cDNA ¥4, 454
XOCRIREAAR pBII21 bR RREIPEREUI A5, Bty

H Xba 1 Fl Bam H 1 XUV S5 9 (£ 1), &
SHTRE A B AT Y SR R BE, R 4 Al
H 1 F BEFAT & 1 PCR 7745 28 Xba 1 il Bam H 1
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MielF14-a %R AT 58 B 5 UE A A 9045 8 240 B o
IPMT R, MielF14-a 3EH ) cDNA 42K 4 604 bp,
TF I3 52 HE ( ORF ) K B2 4 435 bp ( GenBank % 5%
5 KP271044 ), Ztd 144 MEIEFR (K 1) 5 A5
Tk 16.45 kD, BS S HL S pI by 4.87; F ] NCBI
() BLAST 7£ 2§ T. 2. X} MielF14-a 3£ 4 1) & (%
G HEAT HE X A B, MielF14-a 5 ) %4 (99% ) % Hili
(98% ) FEA% (98% ) “Ha R IR = ([ 2); &R
G AL 3BT 45 SR SR MielF1A4-a 5574 %5 BRI
TR Rl (3 ),

1 ATGCCGAAGAAAAAGGGTAAGGGAGGAAAGAACAGGAAGAGGGGAAAAAA TGAAGCAGAT

AAGAACAGGA
1 MPEKEKEKGEKGGEKNREKRGEKNEATD

61 GATGAGAAGCGTGAGCTTTTGTTCAAGGAAGATGGGCAAGAGTATGCCCAAGTTCTTCGC
21 DEKRELLTFEKEDGQEYAQVLHR R
121 ATGCTTGGTAATGGGOGGTGTGAAGCTATGTGCATTGATGGCACCAAACGTCTTTGCCAC
41 MLGNGRCEAMCIDGTE KRLTCH

181 ATCCGTGGGAAGATGCACAAGAAGGTTTGGATTGCAGCTGGTGATATAATTCTTGTTGGG
61 IRGEKMHEKEKVWIAAGDTITILVGEG
241 CTCCGTGACTATCAAGATGACAAGGCCGATGTCATCCTCAAATACATGOCTGATGAGGCA
81 LRDYQDDIKADVILEKYMPDEA
301 AGGCTTCTGAAGGCATATGGTGAGCTTCCAGAGAACACTCGTCTCAATGAGGGTATTGCT
101 RLLEKAYGELPENTRLNESGTIA
361 GGTGGTCTGGA TGGTGATGATTACATTGAGTTTGAAGATGAA
121 GGLDETEDEGAGDDYTIETFTETDE
421 GATATTGATAAGATCTAA

141 DI DKTI®=*

Bl 1 TR MielF1A-a E£E# CDS FHIKE
Fig. 1 CDS length analysis of
MielF1A4-a gene from mango
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Mi: P55 At: UM JT; Br: 9635 ; Eg: FLA%; Gm: K17 ;
Os: 7KF#t 5 Pt: BRUN K47 ; Re: BURR; S1: F i
Vv: %], R
Mi: Mangifera indica L., At: Arabidopsis thaliana (L. ) Heynh., Br:
Brassica rapa L., Eg: Eucalyptus grandis W. Hill, Gm: Glycine max
(L.)Merr., Os: Oryza sativa L., Pt: Populus trichocarpa Torr. & A.
Gray, Rc: Ricinus communis L., Sl: Solanum lycopersicum L.,
Vv Vitis vinifera L., the same as below
B2 TR MielF1A-a SEMEY eIF1A SEBRFF 5 bXT
Fig.2 Alignment of amino acid of MielF1A-a
from mango and eIF1A from other plants
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34 VvelF1A
36 —|: SlelF1A
59 EgelF1A
87 A MiclFl1A-a

— RcelF1A
80— PtelF1A

— AtelF1A
99L— BrelF1A

—— GmelF1A
55— OselF1A

B3 =R MielF1A-a SEAMEY) elF1A BIHLH T
Fig. 3 A phylogenetic tree of MieIF1A-a from mango and
elF1A from other plants
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17T qRT-PCR 43#7, 45 R /R MielF14-a 1E AR 40
LUh A 23R R TR BAR S  3 ki (]
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HRRE  AERS A | A A 2 R 7K
B BTG T, SR JG X BT, fa e 5
BT, RN IR B R E, M 62.4, R4 RT3
KA 60 5 (& 4B ), £hMhd I 25T MielF14-a
FE ek, HF A m s PR AL B S 9 36 h, F2ik
BHH24, NARAFOh(1.0) 1 2.4 1%, H 5843
WA A 2 ] 22 5% 3 . 30% PEG it b
[FRE T MielF1A4-a FE R 3655, 0k i 1 3t
TEALBEIS ) 48 h, Fak &8 2.2, WARALEL 0 h(1.0)
(1) 2.2 4%, 5 4 Ab BRI Y 3R 0K B 2 R) 25 5k
K- (L 4C ), Ph B UL MielF14-a 57
SRS & B FOE i PR A OC

LEROE ST
Relative expression level

10 20 30 40 50 60 70 80
TEERE (d)

Days after flowering

a a

36 48 72 96

AEERRSTH) (h)
Treatment time
INE R R A S5 RS [R) A SR ) 1 22 57 il 35 (P < 0.05)
The lowercase letters on the histogram showed a significant difference between different treatments under the same stress condition ( P < 0.05)
4 MielFIA-a ERRALR (A )\AEARIZLZEHEK (B ). NaCl # PEG LB THIRIE(C)
Fig.4 Expression analysis of mango MielF1A-a in various tissues ( A ) and at different development
stages of the fruit ( B ), with the treatments of NaCl and PEG( C )
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GUS #f&

FIHIE 50 mg/L Kan Hitk 1/2 MS A ik |
PCR 4" #4501 GUS Yt 3 R ik b A7 L m ik
FSERE , Kan i 126 B 2 R AR i TR ek (0, R
FEPR/INE R 6 2 I 5 ( B0E 1 6 ), PCR G
EEILRAEBRAE 435 bp 4045 15 M7 4547, GUS A6 BH
PEAF IR G €0 522 UR R (1, A 75 21 PH A MielF1A4-a

SEALRERR 73 MRo HEH 3 MNMEEFEIRE R ( Ta8 . TasS0,
Ta84 ) FEF A= RIS R IF (WT ) 47 AR 414 GUS
e R S5, i 1S AT A, 3 AR SE A Ta8 | TaS0
1 Ta84 ¥R R MM 25 i AE7 fets Ak FIER IS
YA 1P AR I G R €8 B TR A €0, TR B A
PR A= DL R O (WT ) 05 AL U R Yo o il il £
A MO 5 1 €, e 5 R U 1 I DRI A 2 B T
PRI R R 22 B h 34 R
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A: 5 B 25 AES 08 JB)F; C: 38 D AR WT: WP AE AL g I
Ta8 . TaS0 . Ta84 143% MielF14-a ) 3 Mk FR
A': Leaf, B: Stem, calyx, buds and inflorescence. C: Fruit pods,
D: Roots, WT: wild-type A. thaliana ( L. ) Heynh.. Ta8, Ta50 and
Ta84 represent the three MielF'/A-a transgenic lines
Hs5 HEEEERFARY GUS REkl
Fig. 5 The results of GUS staining in different tissues of
transgenetic plants

2.4 EEMEXEEEETEEPNZIE
Xt Ty ARG 2 NN R T AR R (1910 £ RE T 1EA T 4G
Mo P 6 Al AR RS T, AR R AR R A
KR, SR B B BRI 2 M R e RcE b,
ZERPRORLH: 253l 2 A R IR R, DLW 4% 3
PR AR A2 8 T SR AN K 5 TSP A RO AR R AR
FEELAZRH, M AR SERERZ  H ARG A4
HRAET, 2RI/, B S SRR R f ARIE AR
ANEESE . DRI I 25 U DR A U L
S AR R i R E T S
WT

Ta8 Ta8

0d 10d

0d: AbFIFT; 10 d: 4b#E 10 d
0 d: the growth before treatment,

10 d: the growth after 10 days of treatment
Bl o hiME THERSHFERIEYHEEHILER
Fig. 6 Difference on podding of wild-type and transgenic
Arabidopsis Heynh. under salt stress

F 2B T EHEERERKRENZMm

X Ty A3 SE PR A0 e ST AR RR (4 i 52 B8 ) iR 4T A
D fH L7 AT, X BE 5 25 A B AEL PR, AR ROIRAS
WAHEES; TR0 7 d5, 440 3A R f
PRA A SZ A ] 22 5 B k| 9P A UL g A R A 4 A2
BE™ o, i AR B 255 TR NV, R ERE R R
BT, A= K G218, TaS0 1 Ta84 AR IR AL K32 5N 4L
/N, L WT AR R B M i oK i RS 2%, $lom 3
Z; T2MWaE 15 dJa, B AR R RS TF R R A K A
FE, T W EREAZ I RO AR K
TE 3 AL BR R, TaS0 i RR A K 52 52 AN,
TR A R ABXS IE i F 4, 8L K %, Ta84 1H
PRAERKZ B — ), R s A T4 AR
JZHJEE, T} Ta8 [ 25 Ab BH A 6] 4E K , A AR 32 5% Wi A8
N R I SRS T L PR R HO B AR Y () T R

P

2.5

WT Ta8 Ta50 Ta84 WT Ta8 Ta50 Ta84

AbFE Treatment

TR CK

0d: AbHIHT; 7d: b3 7d; 15d: 403 15d
0 d: the growth before treatment,

7 d: the growth after 7 days of treatment,
15 d: the growth after 15 days of treatment

B7 FEHMETEEESHTERUEFTERERKNER
Fig.7 Differences in growth between wild-type and
transgenic Arabidopsis Heynh. plants under drought stress

FEE I ETEAM F AR ELISRH
A1
X SR Jolb 3 1) 2 R DRAUL R AR AR i A A 2
HEARSEARAG I, S5 SN & 8 TT, AHX K B 54
o YR A A B () I 2 R R, FE 0 d
B, P AR AU 3 N BLDRIAR R AR S K i R R
] 22 5 N B B, Ab B 7 d 5, Ta8 . TaS0 A4 AH X & 7K
i M aR R SRR AN 2 R W2 AN 1S d S A

2.6
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AbFR A ARXT B 7K B R 2R R 1 R B e (IR, Ta8 .
Ta50 Fi1 Ta84 1Y AH XT & 7K 1 43 5l K 65.1% . 71.8%
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Fig.8 The results of physiological indicators of leaves under drought stress
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