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Table 1 Primers and their sequences used for PCR amplication
5| Primer Sequence(5'—>3") & Usage
5'adapter GCTGTCAACGATACGCTACGTAACGGCATGACAGTGCCCCCCCCCeeecee
3'adapter GCTGTCAACGATACGCTACGTAACGGCATGACAGTGTTTTTTTTTTTTTTTTTT k519

GCTGTCAACGATACGCTACGTAAC
GCTACGTAACGGCATGACAGTG

Adapter outer

Adapter inner

As adapters

3'-ABA-F1 GTCATTAAAGGGCTGTTTGTGGATCTCTGTT ' RACE
3'-ABA-F2 ATAGAGCTTGTTTTCCGATTTCCGTAGTGT ' '
5'-ABA-R2 GTTTGACTGTCAGCTCAGCAGCTTCACA
5'-ABA-R1 CCGGAAAATCGTCCGATTGAATCA 5'RACE 2039
5'-ABA-RT2 AGATTTCCCTGAACTACACAT 5'RACE nested primers
5'-ABA-RTI GGAAGCCCTGACTTTACA
CDS-F CAGTGGTCTCACAACATGATGAACGGAAACGGTAA Y2 G 5E oL
CDS-R CAGTGGTCTCATACAAATCCTGTCAATTGGTTCTG For subcellular localization
M13-F TGTAAAACGACGGCCAGT EHBIY
M13-R CAGGAAACAGCTATGACC Universal primer
Actin-F TCTGCTGAGCGAGAAAT S35
Actin-R AGCCACCACTAAGAACAAT Reference gene

1.3 S RNAREUE cDNA E—H#E K A CDS-R(ER D #4381 B ry A Beaff 47 e mlie, ke

R RAR S RNA $2£ B & (DP419, TIAN-
GEN) $EHUE RNA , $2 BUE B8 K 7 i Wik 45 . fff
JH KATAO M § & 3 0 06 BE 3 K5500 135 )i 4 &k
¢ HL K R i BCAY  RNA R A7 G B e ali FE ARG,
5L il gRT-PCR 1 ¢cDNA 43 51 & Il M-MuLV
First Strand ¢cDNA Synthesis Kit M-MuL'V % —#%
cDNA & MR 7] & (B532435) #4174 M. ik 14 T
—20C4%H.

14 NEF HuABAR % [E cDNA 5 [E
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& (5 RROA7A) Ut W 45 25 3R & L cDNA, | FH A
AT % B P AR HuABAR 1Y Unigene 7
FIBEH R PRSI (5 D, IFEA cDNA 8 b ik
T PCR 474 .94 °C 30 $;68 °C 30 5,72 °C 3 min.20
MG, P73 PCR ;=W 4 1% B R W 58 I L UKk &
T, e i 3k R B, o B B R T R L =
Escherichia coli DH5a 532 75 40 g b, Bk B BH 1 5
Rk AR T AW 6l AT 0P B0k . 450 #r
P 35718 HuABAR 3R 4K,

1.5 HuABAR #Y % 48 il 3E i
PLAJE SR cDNA 55— M AR 51151 9 CDS-F

DTG R 5 2 b K 1R %5 9 HuABAR E #3108
#H K pPBWA(V)HS-gfp L. B 5~10 pul #1b K
FFR 32 & DHS« i 85 5% 5 #E47 W ¥ PCR 35 1iE
JERERENN L £ 75 F) pBWA (V) HS-HuABAR-
glp. IR T 84 T . A 5~10 mL A§f# . 28 °C
S8 72 (100 r/min) Bfif 5~6 h J5 i X it 98 J5 &
L0 pl b BRI 200 p L $80RG IF IR A A
IR MA SR PEG BRIRY, Z iR E 30 min,
W 5 5 5 OGS R AR B MR

2 BRESW

HUABAR £ 1 cDNA R R £ W15 BE ST
WIERI RS 1 HuABAR A Unigene
JEA 4 it R RS (3R 1) AT cDNA )4
KIPF P44 e R Br & aliAb 3 42 L)y et B e
FF 3RS0 Be oy HuABAR FEN () 3" 3% 5 51 F 5 35
3 (B 1), % 3.5 -RACE Frig 3 i 5 4 - Bt ¥
G5 e B AT DR A B A K 1 239 bp
HuABAR 3 cDNA J¥%1 , i i £ 26 ORF i il £k
PR FTZ R R B &K 8], H 5'-UTR K/hH 264
bp.3'-UTR K/NK 414 bp.  — Bt K 561 bp HY
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ORF (& 2) gt — A~ & A 187 NEILR IR I 1Y
I, 364 DAd LR 780 i Hd 3L M iZ LA 1Y SRP-
BCC %5418 ,

YKiE 1~ 3 43 %14t % BBI B600032 marker, HuABAR J: [ 3'-
RACE #1 HuABAR #: P 5-RACE, Lanes 1-3 sequentially repre-
sented BBI B600032 marker,3'-RACE and 5-RACE PCR product
of HuABAR.

B 1
Fig.1

HUABAR %X RACE Rk & R
Electropherogram of HUABAR
RACE PCR amplification
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I (Arg+Lys) Bl 23,
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HuABAR #H TP ##7> .mTP #3450 Lh L SP 135>
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BT K, b7 25.00 %, 1] L, K 2 B0 SE R 4% S5 T 1
TN KM, i PHYRE Chttp://www. sbg.
bio.ic.ac.uk/phyre2/html/) & &t ) 53 H1 78 » HuA-
BAR M =4 45 B A 5 BIAR cSujvA_ Y AH AL
FEWRT IR 90.0 %0 . MR EA S5 iiE IR E A 1Y fepyrl dliR
45t J8 T SRPBCC A G HE M, # — L EIE T |
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T 28 B 12 1y 91 %) [) 5P i o A 7800 CE KR, Lotus
japonicus) ~ 85% (F 41 1. Dianthus caryophyl-
lus), HuABAR %% & )8 T PYL/PML/RCAP
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ANEFEY P IZEEN B ORF X AL .4 81%
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HHE ORF & 3 @2 HexF 45 3, F F§ MEGA 6.0
WA R AR 45 12 (neighbor joining) & RF K H
B, 15 5E Boot-strap A8 1 000 (] 3), & HuA-
BAR 5 2 ik PYL &L 7 50 1 R0 M e, 5 &
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BT 2E (Chenopodium quinoa) FAW 3 (Spinacia oler-
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AUGAUGAACGGARACGGUARUACGGCGAUCGUAGRAGAGUACAUARAGGAGAUACCACACG 60

M M N G N G N T aATIVEEYTIU RI RYHT
* *» T E T VvV I R R S5 * K S5 T * G DTTR
D ERI KU RW®*Y GDRURUBRUYVHIEKETIUPH-A

61

CAUGAGCCUGGGGAGRAUCRAUGUAGUUCAAUUCUCAUCRAGCAUAUUAAGGCUCCUGUU 120

H E P GENQICS 5 I LI KHTII KO AUPUVW
M 5 L. 6 R I NV VQ F S5 5 5 IULIRIULTULF
* A W G E S M * F N 5 HQ A Y *= G 5 C 5

121

CAUCGUGUUUGGUCUUUAGUGAGGAGRAUUCGAUCAACCGCAGARAUACAAGCCCUUCGUC 180

H RV W S LV RIR RV FUDOGQUPQI K YK P F V
I v F 6L * * G D S5 I NI RURDNTS P 5 5
s C L VvV F 5§ EETIURS5TMUSAETISGQH &ATLURQ

181

AGCAGAUGUGUAGUUCAGGGARAAUCUUGAGAUCGGAAGUGUAAGAGRAAGUUGAUGUARAG 240

S R CVV Q GNULIETIGSVREVDVK
A DV * FRETITU LU RSIEUV * E KT LMM™®* 5
Q M C 5 58 6 K 5 * DR KO CI KU RS * CKV

241

UCAGGGCUUCCAGCUACUACCAGCACGGAGAGGUUGGAGCUUCUUGAUGACARUGAGCAU 300

S 6 L P ATTSTEUZRIULETLTLU DU DNE H
Q G F Q L L P AURURUGWS F L MTM S M
R A 5 5 ¥ ¥ Q H G E VWV GG &4a 5 * = Q * A C

301

GUCCUUAGUAUCAGGAUAGUUGGUGGAGAUCAUAGGCUCRAGAACUACUCUUCUGUUGUG 360

vV L 5 I RIVV G GDHRILI KNYS S5 5 V V
s Lvs G * L VETIIGSU RTTIULIULTULSC
P » Y QD 5 WWURS§ *~ A Q EL L F COCV

361

UCCCUCCAUCCGGAGAUCAUUGAUGGGAGGCCCGGGACAAUGGUGAUCGAGUCCUUUGUG 420

S L H P E I I DGRUPGTMVWVIE S F V
P 5 I R R S L M G GP G QW * 5 5 P L W
P P 5 G D H* W EWAIRUDDNGTDURUVULCG

421

GUUGAUGUACCUGAGGGCRAACACCAAGGACGARACCUGUUACUUUGUGGAAGCGCUGRUC 480

vV DV PEGNTTEXKTDTETTCTYTFUVETS BTLI
L M YL RATU P RTTIEKTE PVTTLTWIEKTR R * §
* ¢ T * G Q HQ G RNTUILTILTLTECTG GS 22D Q

481

AAGUGCAAUCUCRAGUCACUUGCUGAUGUCUCAGAGCGGCAGGCUGUACAGGACAGAACA 540

K C N L K S5 L A DV S EURGQU®-AZAVYVQDURT
5 A I 5§ 55 HL LM S5 Q 5 G RULYURTE Q
v §s g vT C»* CLRABAMAGTCTGOGQQNR

541

GAACCARUUGACAGGAUUUGA 561

E P I DR I ~*
N Q L T G F
T N * Q D L
B 2 HuABAR EE# ORF F 5l
Fig.2 The ORF sequence of HUABAR
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P_003541499.1 PREDICTED: abscisic acid receptor PYL8-like Glycine max
XP_014505311.1 abscisic acid receptor PYL8 Vigna radiata var. radiata

X . : - i
81 XP_003544752.1 PREDICTED: abscisic acid receptor PYL8-like Glycine max
42 XP_020205539.1 abscisic acid receptor PYL8 Cajanus cajan

58 r XP_016162534.1 abscisic acid receptor PYL8 Arachis ipaensis

88

80

|ABA receptor-like ORF|

87

L_XP 015971792.1 abscisic acid receptor PYL8 Arachis duranensis
XP_019415719.1 PREDICTED: abscisic acid receptor PYL8-like Lupinus angustifolius

XP_022764158.1 abscisic acid receptor PYL8-like Durio zibethinus
XP_022735947.1 abscisic acid receptor PYLS8-like Durio zibethinus
XP_021280325.1 abscisic acid receptor PYL8 Herrania umbratica
XP 007038971.1 PREDICTED: abscisic acid receptor PYL8 Theobroma cacao
75/ EOY23471.1 Regulatory components of ABA receptor 3 isoform | Theobroma cacao
XP_002270037.3 PREDICTED: abscisic acid receptor PYLS Vitis vinifera
XP_018809684.1 PREDICTED: abscisic acid receptor PYL8-like Juglans regia
XP_018809610.1 PREDICTED: abscisic acid receptor PYL8-like isoform X2 Juglans regia
99'XP_018809609.1 PREDICTED: abscisic acid receptor PYL8-like isoform X1 Juglans regia
rXP_008234775.1 PREDICTED: abscisic acid receptor PYL8 Prunus mume
90— XP 007218467.1 abscisic acid receptor PYL8 Prunus persica
OVAO01942.1 Polyketide cyclase/dehydrase Macleaya cordata
XP_010266480.1 PREDICTED: abscisic acid receptor PYL8 Nelumbo nucifera
XP_023899970.1 abscisic acid receptor PYL8 Quercus suber

XP_015878230.1 PREDICTED: abscisic acid receptor PYL8 Ziziphus jujuba
99 PON96866.1 Polyketide cyclase/dehydrase Trema orientalis

3 498|:['P0N50107 1 Polyketide cyclase/dehydrase Parasponia andersonii

XP_010097852.1 abscisic acid receptor PYL8 Morus notabilis

XP_011084493.1 abscisic acid receptor PYL8 Sesamum indicum

BAN15743.1 pyrabactin resistance Dianthus caryophyllus

XP_010671508.1 PREDICTED: abscisic acid receptor PYLS8 Beta vulgaris subsp. vulgaris
XP_021764547.1 abscisic acid receptor PYL8-like Chenopodium quinoa
XP_021840251.1 abscisic acidreceptor PYL8 Spinacia oleracea

T HEFRICAY M HuABAR # . HuABAR amino acids were marked in frame.
3 HuABAR 5Hfti#% PYL S EBFJ R4 # R S 47
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Fig.4 The HUABAR expression levels of abiotic stress in the pitaya

2.4 HuABAR )L 40 B 7E i 46 R

) FH 20 B 5 A0 7 £ BN B4 Psort Chttps://
www.genscript.com/psort. htmD) il ] HuABAR
AT BT R 43,500, T A% h
AN 26,100, TLRLIR EAEARy 21,706, T ik
— U UESE L O, R BRI S T HuA-
BAR fJ £ h 35S Ji 8l 7 9K 3 9 pBWA (V) HS-
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ABA {5555 T 10 SCEE T b AL 55 85 11 IR L 0 1R i
HEAWG FEEHET RNA M TR T Yo EH & E
0, Park U 7E R ST L IESE T PYR1/
PYLs(pyrabactin resistance 1/PYRI1 like) J§& F 40
M ABA ZRE A . @id NCBI #:47 et & Bl A
WFIE e B Y HuABAR R JF 515 ABA 2K ¥ %R
750 A0 ABL BE AR 75 5 3 52 DNAMAN #f4 % HuA-
BAR #i3 & 7)) et i kB, H 52
Y PYL & 2 R 5 51 [A) U6 P 42 7 - HUABAR 5
ZHE PYL 3N A ORF & 38R 5 69 I8 I5 1 i
TR ST 5 R 3 R S AR AR S KL TR HE
HuABAR 7E#E /L FIZh g EnT fE 5 2 BREY PYL AH
{1 HuABAR 5 K 5 (Glycine max, B 35 XP_
003544752.1) . & 5. (Vigna radiata , B 5% 5. XP_
014505311. 1) 4% PYL (W& FE 2 )7 51 ] U5 14 i 8% b
ZORAK AEARUE L E ik 81% . FHLE PYL FK G it
Ak A X PR SF 76 D Re 45 A Bl b B 8 v A R A
MAER % (Vitis vinifera L)Y FIKFE (Oryza sati-
va) X PYL BWFFEAESE B AT TER A B A T 5
o360 A5 A 9 38 0 A S DR ke SR HuA-
BAR J:N 51X 8111 PYL LA S REAH L,

[, HuABAR %5 364~ 780 3 i F 4 ih 4 4
MM JE T SRPBCC X%, H A5 ABA BEA& M
fepyrl FAIRZEH, JF Al IfES ABA 54525 2C
IR (B [ (PP2C, W1 ABIL 1 ABI2) By #H B 4E
FLIEME e AT X 5 Yuan 55 85T 2 AH
454 T ABA 2 KE A (PYL) Al 5 PP2Cs 45
G738 PP2Cs B R Wk W2 1k A1 8 1 B R 1k, I 43

10 wm

10 wm 1 ()n

HuABAR & B #£ #L B3 7% & 4 [T 4 o 49 T 40 B 7€ L

Subcellular localization of HUABAR protein in protoplasts of Arabidopsis protoplast

SIVEFH T T W A sk R 7 B 0 B B L {2 fiF ABA
15 5 [0 285 HH 56 326 TR A 238 RV FL G DG P . IF 400 i o
P25 R B8 HUABAR S HEM TAME L. & T
£ IS5/ 200 A G 7 TR SZ AR 3X 5 T BT DG A 5 45 R
FAA L SRR T A R — 3. 5 ABA Z ik
PYL W — M AE 40 G AT ABA A2 1A 38 45 HL il
A4 D ge M W A . Bk, HE ok e R HuA-
BAR A PR 2 A Az P 306 85 e vh & 45 T AR
FH L AB ELR (9 1 T ML R L BE i 75 2F — 2 0, Xl
ST — AT TAE . A0 HE RE 7 i 45 ST Ry ik
— BB S ABA 1EH M I X0k K B AE R A
T E 5 L 396 5 Jhih 38 T 1) 1) BB B

2 % X #
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Molecular cloning,bioinformatics analyses and subcelluar localization
of HuABAR gene in pitaya (Hylocereus undatus)

TANG Weiwei WANG Qingzhu LI Huiping WEN Xiaopeng
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Abstract Based on the previous drought-associated-gene-enriched SSH-cDNA library and ¢DNA-
microarray,we preliminarily screened an HuABAR Unigene presumably involving in the tolerance of
abiotic stresses including drought, cold and high temperature. Full-length ¢cDNA sequence of this gene
was cloned.Bioinformatic analyses and subcellular localization was carried out. The results showed that
HuABAR gene was significantly up-regulated in response to abiotic stresses including in drought, high
temperature and low temperature. The highest expression level was observed at the 5th day or the third
day after drought stress or high temperature stress.The expression was increasingly un-regulated as ex-
posure to low temperature within five days. HuABAR gene contained 1 239 bp in full cDNA length,and
consisted of 264 bp 5'-UTR,414 bp 3'-UTR.and 561 bp open reading frame (ORF) encoding 187 amino
acids.This gene might encode a typical SRPBCC domain, and was highly similar to the PYR1/PYLs
(pyrabactin resistance 1/PYRI1 like) family.The target gene was ligated with green fluorescent protein
(GFP) by constructing plant transient expression vector pPBWA (V) HS-HuABAR-gfp, and the PEG-
mediated method was used to transiently transform into Arabidopsis protoplasts.It was found that tar-
get gene was located in the cytoplasm, which satisfied the expectations.It is indicated that HuABAR in
pitaya may be involved tolerance of multiple abiotic stresses.

Keywords Hylocereus undatus ; abiotic stress; HuABAR ; bioinformatics analyses; subcellular lo-
calization
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