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Abstract: GATA transcription factors play an important role in regulating plant response to abiotic stress. In this study,
an I/bGATA16 gene was cloned from sweet potato and analyzed by bioinformatics. The expression pattern of /bGATAI6
gene in sweet potato under drought and salt stress was analyzed. Experimental results show that the full length of /-
GATAI6 CDS sequence is 420 bp, and it encodes 139 amino acids. The molecular weight of IbGATA16 was 15.39 kDa,
isoelectric point was 9.97. The full length of the genome is 582 bp, including 3 exons and 2 introns. IbGATA16 is an
unstable hydrophilic lipid-soluble protein., and its subcellular localization predicts that the protein is located in the nu-
cleus. It has the C-X,-C-X;;-C-X,-C domain and belongs to the typical GATA class of transcription factors. There are
many cis-acting elements in the 1382 bp upstream promoter sequence of /bGATA16 gene, such as MYB, ABRE, and
GARE-motif. The results of multiple sequence alignment and phylogenetic tree analysis showed that IbGATA16 protein
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was closely related to tGATA16. The sequence of the N-terminal zinc finger domain is highly consistent, suggesting a
possible similar function. The results of real-time fluorescence quantification showed that /bGATA16 was expressed in
root, stem and leaf tissues of sweet potato, and the expression level of IbGATA16 in leaves was significantly higher than
that in stem and root tissues. IbGATA16 was significantly induced by drought and salt stress, and after 0, 1, 3, 6, 12 and
24 h of drought and salt stress, the expression of /bGATA16 was significantly higher than that of 0 h. Under drought
stress, the expression of /bGATA16 reached its peak at 1 h, and under salt stress, the expression of /bGATA16 reached
the maximum at 3 h. JbGATA16 positively responds to drought and salt stress in sweet potato. These results indicated
that /bGATA16 gene was involved in the response of sweet potato to drought and salt stress, and the regulation of /b-
GATAI6 gene was different in roots, stems and leaves. This study provides a reference for further research on the bio-

logical function of /bGATA16 and its mechanism in response to stress in sweet potato.
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12,1 HF % RNA #B%E cDNA &% fiH
FastPure® Universal Plant Total RNA Isolation Kit
( Vazyme, Wuhan ) #2502 11 i 5 /9.5 RNA,
AR 0 OGRS TR I G RNA A B o FIIR B2
i/ TransScript® All-in-One First-Strand ¢cDNA
Synthesis SuperMix for qPCR ( One-Step gDNA
Removal ) ( Trans, Wuhan ) JZ 5% 5% & 1 cDNA 55—
H, RUWIARZRN: Total RNA 1 pg, 5xTransScript®
SuperMix 4 pL , gDNA Remover 1puL , f# f
RNase-free water #ph 75 2 BAKF A 20 uL; [ b 2
FEk: 42 CHFR 15 min, 85 CHIfh 5s. %
331 cDNA T-20 CHRAF# .
1.2.2  IbGATAI6 W o BT aTi k4l
BRI ES] GATAL6 BN, FI % 2 v iy B [
JP 9 55 A R H 8 2 2% R A 58 % (https
//ipomoea-genome.org/ )47 LU XT, 3/15 IbGATA16
] CDS J¥41 o {#i ] Primer Premier 5 # {43 T CDS
Feo BT RS PES 9 (IbGATAL6-F: 5'-ATGGA-
TCTGAATGAGCAAATGA-3'; IbGATA16-R: 5'-CT-
AGGCGTAAACAGAGCCGT-3"), f# ] IbGATA-
16-F/R 5| #)%} cDNA #E4T PCR 98 , 2 iR 5y
cDNA 2 puL, 10xLA PCR Buffer 5 uL, LA Tagq
0.5 uL, dANTP Mix 8 uL, IbGATA16-F/R 5|#)4%
1 uL, ddH,0 32.5 uL, W FEFH: 94 CHIAS
5min; 94 CAEME30s, 55 CHEME30s, 72 CiE
fift 1.5 min, 35 MER; 72 CHEMH 10 min, 10 C
TRAF o P57 WITE 1% SRR EERS b JEAT A
i ] EasyPure™ Qcick Gel Extraction Kit ( Trans,
Wuhan ) [FIcd 3878y, 4ifk)51% DNA EH:5]
pMD 19-T # /& ( TaKaRa, Beijing ), # 1k 3] DH-5a
KIGFF H I Z 540 ( Trans, Wuhan ), #kiEHL T8
REIEATIN Y B 43T, 3545 IbGATA16 1) CDS J¥51l.,
HRYE IbGATA 16 FE 4R %05 1 11 1400 bp 7247
A 3 7R AN B R S D1 ( IbGATA16-ProF:
5'-CATCGACAGGTACCCAAGGT-3'; IbGATA16-
ProR: 5-GGTGGTGTGACAATCACTGC-3"), LI

PR 11 [N L4 DNA R, PRAE 3|
IbGATAI6 F: W ()7 8h 7 )7 51 . 519
IbGATAI6-F/R ¥ #4502 11 (i 7&K 41 DNA,
53 IhGATA16 3L 41 DNA F51 .
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Fig. 1 Cloning of IbGATA16 gene
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1 582

ST WET

B2 HZE IbGATAL EELHE
Fig. 2 Structure of /JbGATA16 gene
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2% ProtParam 7EZ 70 HT, IbGATAL6 43+
KA CeasHig77N2130205S10, TN 8K H 73 F 1 A
15.39 kDa, 25015 (pl) K 9.97, HNiMIEEN. %
FEHW 16 DM (Asp+Glu) 1 28 N 1EH faf
(Arg+Lys ) FR%L, ARERE 86.08, M AFE
1. FIH ProtScale 73#H1 IbGATA16 3£ K M,
IbGATA16 IR K S FHE (GRAVY ) N
-0.971, BREIEECN 57.63, @R EWIZEA NE

FKPENG H o TMHMM TE £ 84 https://services.

healthtech.dtu.dk/services/ TMHMM-2.0/ )Fit il &, 7~
IbGATA16 & A 43 % 5 B 45 #4 B . SignalP
( https://services.healthtech.dtu.dk/services/SignalP-
6.0/) FELETM &L IbGATA16 ATFETEAS 5 kS,
), RIPZEAARETHWEN . HHTEL R
Cell-Ploc ( http://www.csbio.sjtu.edu.cn/bioinf/Cell-
PLoc-2/) #11 PSORT II ( https://wolfpsort.hgc.jp/ )
AT AN BT, AR R IbGATALG #%5%
5 0 T 4% . 4 IbGATA16 & [ ) —gh 4k
P = A5 FHEAT TN, IbGATAL6 B 112k 45
TR0 48.92%1 o-BRHELE A | 5.04% A IE AR Z5 4 |
2.88%I1) B-%E F 45 R 43.17% 1 JC HE I 45 il 2%

4 .18 FH SWISSMODELS https://swissmodel.expasy.
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A: IbGATA16 3 H T AT ; B: IbGATAL6 & H#Y
TSR C: IbGATA16 & R =R &5 B .
A: Prediction of conservative domain of IbDGATA 16 protein; B:
Prediction of secondary structure of IbDGATA16 protein; C: Predic-
tion of tertiary structure of IbGATA16 protein.

B 3 IbGATAL6 E AR LN
Fig. 3 Prediction structure of IbGATA16 protein
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PISRZEE 11 H 23R4 DNA B, i
PCR #4453 K /N2y 1400 bp B9 H Bt, STl —
H (K 4A), MPEs R B Rz F 5K E 1382 bp.
i il PlantCARE f1E£k M3l %t IbGATAI6 FEA |37
Jet 80 T3 50 DX ) P BN HEA T 40 BT, R KSR A
AT IEARER I BRI BT, 1§
AR Z A5 P02 IR =AE oo fF, i 2 4
JEIEmR I & e (ABRE), 1 DNREERNEITiE

( GARE-motif ).1 > MYB R4 S H1 1 > MYB

SEEBREE, ULIIZIEE n] B85 H A 33 1 1 a0
NG (4B, £ 1),
2.4 |bGATAl6 ERQ#HL S

¥ TbGATAL6 ifith iz F IR 7 51 76 NCBI 4
e HEAT Blast, T A RPN Y [RIR 2 2 0L 7
%1, f#iHH DNAMAN 8.0 3k {4-¥f IbGATA16 5 AN
TP GATA16 IR T AL T Z EIPHI AT, &
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750 [l CCAAT-box [ I-box B GARE-motif GT1-motif
300 TCCC-motif [l MYB recognition site W box CAAT-box
250 M Box 4 ABRE B G-Box B MYB
100 [l STRE WRE3 B Myb-binding site [l TATA-box
A W3 IbGATAI6 S 3T 5He, M: DL 2000 DNA marker, 1: IbGATAI6 3ERIIE 3T
B: IbGATAI6 H: PR 8l W CAE RITT I 50 4
A: Cloning of [bGATA16 gene promoter in sweet potato, M: DL 2000 DNA marker; 1: Promoter of /bGATAI6 gene;
B: Distributi on of cis-acting elements in the /bGATAI6 promoter.
B4 HEIbGATAL EEEIHF
Fig. 4 Promoter of IbGATA16 gene in sweet potato
& 1 |bGATAL6 & RE A3 FHd XA ER T
Tab. 1 Cis-acting elements related to stress tolerance of /bGATA16 promoter
A FH e 2]l o iz
Cis-acting elements Sequence Number Function
CCAAT-box CAACGG 1 MYBHvI binding site
TCCC-motif TCTCCCT 1 part of a light responsive element
Box 4 ATTAAT 1 part of a conserved DNA module involved in light responsiveness
STRE AGGGG 1
I-box 2gGATAAGGTG 1 part of a light responsive element
MYB recognition site CCGTTG 1
ABRE ACGTG 2 cis-acting element involved in the abscisic acid responsiveness
WRE3 CCACCT 1
GARE-motif TCTGTTG 1 gibberellin-responsive element
W box TTGACC 2
G-Box CACGTT 1 cis-acting regulatory element involved in light responsiveness
Myb-binding site CAACAG 1
GT1-motif GGTTAA 1 light responsive element
CAAT-box CAAAT/CAAT/CCAAT 10 common cis-acting element in promoter and enhancer regions
MYB CAACAG 1
TATA-box ATATAA/TATA 8 core promoter element around -30 of transcription start
AR, N SRR RS, BF C-X-C-Xi- A ZEFMRIEST qRT-PCR 347, #RTE [bGATAI6

C-Xo-C 455k, C sz ZEMR 7 9 B i 244k (&
5), HfEl IbGATAL6 5 TtGATA16. ShGATA16 %5
GATA 55+ A MM A2 Dife . i
MEGA 7.0 %4 Neighor-joining ¥EA4 2 22 NAA]
Y GATA16 RIEER I HEIER, 22 1~ GATAL6
EEPT N ARZE (T, 1), IbGATAL6 5 =24}
2 ItGATAL6 ELCREY], PHKE 12K, 58
Hf MrGATA16 . % % VrGATA16 . KX M i 3%
BnGATA16 53R 4 LR EE (K 6),
25 |bGATALe BEFERIRIZFED T

KA 3 ADHR/NERE 11 HEKREE

HEHEARAL P EREEN . S5RER,
IPGATAIG6 1EAR | ZEFINT ¥4 AR FE B i 2R3
FEN ) R A R W R TR, A R 2 FIAR
HRIEER 3.16 5 7.57 1% (K 7A), #EW
IbGATA16 FERTEH B R By IE ol vk 21 520
FEAEM

FH 27 20% PEG-6000, 200 mmol/L NaCl
ARSI R Y IhGATAL6 kBT, 4%
WR, TE 20% PEG-6000 8 4b¥E 0~24 h #5H], 0t
R IbGATAI6 Rk 32 BB, 75 1h
HHA R, FkE A 0h /) 5.05 6% (K 7B ).
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IbGATA16 AAAAAAAAAAA MDLNEQMRS ES EERNRS SKGNS P VRS [@S Bl NACGIES RRQVE GIl ERGRNEKGRKKRRKS G. GEGDGGG 88
AAAAAAAAAA MDLNEQMRS ES EERNRS S KDNS P VKS (@5 JENACGIES i\'!RR GLERGRNEKGKKRRKS G. GEGDGGG 88
ATA16 MLDHS EKVLL VDS ETMKTRAEDNMI EQNNTS VNDKKKT(@ }\\L N ACGIINK R R[N .....TEDNKKLKKS. . SS€GG. .. 89
SaGATA16 ............................ MDLKVDKKT @S ;PIKS|LENACIGIRSY m RNNOLEGEDKGKP. . LKKKKRSNVAGQSSG. 69
ShGATAL6 ........... ... ... .......... MDLKVDMKT /€S CNeel KYNERIROL G DTGP . | LRKKKRSS VAR . . . . 65
NaGATAl6-like ..................... MDL KEVKGS EVEEMKT @S GRS w RINQL L GL DKGRS DKGKKKRKI S. . @EKN. . 75
NtGATAl6-like ..................... MDL KEVKGS EVEEMKT @S 8 KYNRKIIROL L GL DKGRS . VS KKKRKI s KNSR 76
BnGATA16 MLDHSEEEY. . . SETMKKI AEDAI EQNRTCSNEKK. T(@A! @ RNRMRINNG. . . . . . . VEDKKQPKKT. GGGG 87
CSGATA16 MLDQTDKRS. . DSEDMSSKNPSGVSSE ES HKRT@A CINNSSI RS REKIEAT LGLNKGSSDDREAKRASNNN GGGG 94
CaGATAl6-like ............ MRAS FNAKRS SSSSPSASSSKQLKS @S D) ] Norlks| BN acoIfR BKRNE L [ GL DRGRNDKGKKKRKS S S GENKS NE 88
Consensus ¢ ¢ tplwr gpgp sl nacgi k rr g
IbGATAI16 . . .. SAETAK ERNRWNAREG. . ETVERRSEKLLS C-X,-C-X;7-C-X-C 138
ItGATALG . . . . SAETAKSLRVMRWVALEG. . ETALRRSEKLLS 138
AtGATAILG6 . . .. NRKFGESLKQSLMDLG. . . I RKRS TVEKQRQ 138
SaGATAL6 .. ... .. ARGS LKTRF MVF AGGDLST LKRS S KL VDE 118
ShGATAL6 ... ... .. RGSLKTRE MVE AGGDL S VLKRS GKL MGE 113
NagATA16 -like .. ... GQSLKMKLNMALG. . .. .......... G 109
ATAl6-like . . .. EN. KGQgLKMKLMALG .............. G 113
BnGATA16 DLKRSPKVGESMKQRMVDLG. . . MTKRSRVEKQLR 140
CsGATAl6 5NNNNNKLGDGLKQRLLALGREVLMQRSTVERQRK 150
CaGATAl6-like . . . . GGGVGQS LRMKLNALGG. . EMVLRRS GKL NG| 138

onsensus 1 ece aa

lmals gsvy

B 5 FREYFHR GATALS (GATALG-like)REEAF IS ELLLE
Fig. 5 Multiple comparisons of GATA16 (GATA16-like) homologous protein sequences in different species
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Fig. 6 Homologous phylogenetic tree analysis of GATA16

f£ 200 mmol/L NaCl Wil 4b ¥ 0~24h HA[H],
IbGATAL6 ¥ Fi5S LIRPIRZS, Hid 1bGATA L6 15
3hikFE(E, H 0h Y 5.40 5 (& 7C ). fEIEAY)
e (T5. &) AT, IbGATAI6 FEHFR
N RIEAFRRE R L, 0 1bGATAI6 =
H5THEXNTR. @S aE S r g =,

3 itig

GATA AT IRAH Y )12 5 A s 5%
HF Rz —, YK & b R
KR LA . Bl &5 GATA 2K
AT PAGNC, COFE VNG M B g 4w, fEiE
PRI NO il HoOp Y774, BRARSALITEE, #%
BN A T R A A SR Y e T b
ik PAGATAI3, fRHFSALCH], FEHEEIRR Y

(GATA16-like) protein sequences in different species R B ERS 22] H2 GATA B FHRT1Y

slop A 5 67 B PEG-6000 = 8. C NaCl
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Different lowercase letters indicate significant difference among treatments (P<0.05).
7 |bGATAL16 EREFRIE S
Fig. 7 Expression analysis of /JbGATAI6
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