Ha R S 4R 2024,39 (2): 165-174 http://www.fjnyxb.cn
Fujian Journal of Agricultural Sciences doi: 10.19303/j.issn.1008-0384.2024.02.006

WG, s, L3008, & 0HR YUCCA ZEH GRS E SRIBT D], Al 2A4i, 2024, 39 (2): 165-174.
PAN J Y, PAN R Y, JIANG W J, et al. Identification and Expressions of YUCCA Family in Passiflora edulis [J]. Fujian Journal of Agricultural
Sciences, 2024, 39 (2): 165-174.

BER YUCCA EERELEESRESH

BN, BEE, LAE, A ML, R

(AR BRI 22 e AR AR AR 2 el AR i AL & ARSI, A #JH 350002)

B ZE: [ER] BHZPNER (YUCCA) JEH 2 m|ME-3-2,1% (Indole-3-acetic acid, TAA ) A& WL Y 3= % B 32 i 3
WZ—, TEEWEREE TREFBEMEMEMN . RO AAEYE BT EXNEEHR (Passiflora edulis Sims. )
YUCCA B ZF R R AT 52, DI 75 0 & R YUCCA F 3 R e 3 Z i b FF A T i, RIS S YUCCA S 3
EH AR AR B R RS % . [AE] RIHEYE B RSN E &R YUCCA Jk B 4 2 11 5T 1) 31
ek AR P a5 F 3, SR Y E ke i . SRR . RGN . IR TSRS A qRT-PCR 4R 5838 40 i
GUTEAH AR IR 7 JAA eI T RRIAEN . [HER] A EFRILHEA P 29 4> YUCCA KM, R¥51457
T 8 kYefatk, BFEKAE (552~9210bp) AEEMIRZER, &A 1~84NE T, R HA 8 AMRFET, #idR
SN, RIEEF R YUCCA SER KT R4y 4 3 28, RAEN — 0 i E &R YUCCA I H BA = B 1 I F
M, R EREFRW YUCCA A 5 E 1 (Medicago sativa L.) . HARGIv (Arabidopsis thaliana ) 5% < R TUT, 1M
57K HE (Oryza sativa L.) WFEG KRR AEHTTAAHT B, BHER YUCCA SR K% )5 8 F 32 Z P &=
S, ATWR 2RO BT o R BT A R . PeYUCCA6. PeYUCCALL Tl PeYUCCAIG 1E G4 A & R A E
iﬁﬁ%ﬂfﬁmzfmﬁfﬁ%L&%A%@ ik, HW PeYUCCAZZ TEEREFRME & EFRIRILER S, HEMZE
FXEERTRNEET M, qRT-PCR Z- W45 82500, 7€ 100 pmol- L™ TAA Ab3)5 , PeYUCCA7. PeYUCCAIS3.
PeYUCCAI7 . PeYUCCA24$uPeYUCCA26 NEIREEAET. [HiL] YUCCA H N FH N B E TAA Kb BEF A 3
KRB, YUCCA LA RETER W A KIH 1 7] TAA AR FE R 0 B & R AEK L F AR S B A Bt b A |5
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Identification and Expressions of YUCCA Family in Passiflora edulis
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(College of Horticulture, Fujian Agriculture and Forestry Universituy/Institute of Horticultural Plant Genetics and Breeding,
Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China)
Abstract: [ Objective]l Bioinformatics of YUCCA family encoding the flavin-containing monooxygenase associated with
biosynthesis of indole-3-acetic acid (IAA) in passion fruit was studied. [ Methods] Bioinformatic methods were applied to
analyze the physicochemical properties, conserved domains, chromosome location, structure, phylogenetic tree, and cis-acting
elements of the genes in Passiflora edulis Sims. QqRT-PCR was used to determine the expressions of some members under IAA
treatment. [ Results]  There were 29 YUCCA members unevenly distributed in 8 chromosomes of P. edulis. They
significantly differed in length that ranged from 552 bp to 9210 bp and contained 1-8 introns and 8 conserved motifs. A
phylogenetic tree analysis divided the family into three distinct categories, and within a same class the members were highly
conservative. Genetically, the genes were more closely related to Medicago sativa L. and Arabidopsis thaliana than Oryza

sativa L. The cis-acting element analysis indicated that the promoter of the family genes could be induced by various hormones
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and respond to various stresses. PeYUCCA6, PeYUCCA11, and PeYUCCA16 showed low or no expression in the leaves of

Tainong and Golden Passion Fruit, but PeYUCCA23 had a high expression suggesting its predominant role in the plant
development. The treatment of 100 pmol-L71 IAA significantly elevated the expressions of PeYUCCA7, PeYUCCAIL3,
PeYUCCAI7, PeYUCCA24, and PeYUCCA26. [ Conclusion] The expressions of YUCCAs in P. edulis varied greatly under

TAA treatment. But as a family, the genes likely played an important role in the growth, development, and resistance to adverse

environment of passion fruits.
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[ P 2 K 2 A o AR P R HE SR L g3
2.1 (Indole-3-acetic acid, IAA ) EAEY RN A& K EHF
TER EEIERAD. 1AA & R RS O Z R IRBIRE
ARt Z KBRS, HAT TR AWM RR L.
L A AE AR ST 6 B R A& (YUCCA) &
S TR AR 34 A v I B e, A gl R -3-DN R
(Indoble-3-pyruvate, IPA ) 4 i IAA™, X} A= K 2 11
GREEEEN . HAr, 2EkEA#L 500 F G
VEMY), A RENH A 60 M E KR Z —,
ZE A R H AT E R AR A
AN E T Wk, AXEE R YUCCA &
RS AT B 0T, BRI R G fEAE K
R R S FEAE ], XHER E AR YUCCA W)
AP B A EEE L, [iAMREREY /EHR
—ANZIF R, YUCCA FIE 5 C ARV 24 h
B3 %5, WIEMIE Y (drabidopsis thaliana ) "
K A& (Oryza sativa L.) " E k" (Zea mays L.) .
B14 ( MedicagosativaL.) "' &4 ( Pyrussorotina.) "
%, UAMIEERY YUCCA KB T 22 59
ARET . WEEE R S 2 A R, AN A
(Vitis vinifera L.) H % € 10 1> YUCCA %K 15 1k
By, YUCCAI 1 YUCCASW RS 5 i 4 2R J IVt 72
rh R AR w22 VE IR ( Citrullus lanatus ) A 10
A YUCCA FE M b1, CIYUCCA4 F CIYUCCAIOc 7]
REZ 5 R TG TR 2 i Bk (Prunus persica )
M S E 114 YUCCARK TG W, PpYUCCAG6/12 W]
62 5 HBEA MR EIE R DA RIA ST &
ZHHAT, YUCCA H:H G5 CTE 20 ZFa ) i
FN%E, (HEFRP YUCCA FH F A HF 5818 B L
il , HAREARFIRA, FEHAERK SRS yucca
RGHNEGSSEEEARE TSR AL WHE.
[ gD e ] R T H & REF YA,
FI A5 B2 7% YUCCA 5L R 5% E47 4 S R
LU, AT MYk i, RS . gD

nu\:

B WIS . RSP EF . REHFAREIRIE
B, TF R e s 4R 23 AR AN [R) ot e v b i)
FIAREEL; FIH qRT-PCR 3B 515 A 51 % TAA 1Y i
RERE, AN R YUCCA FE R T BE R $R i —
2 Ritoe S i 8
1 MHE7*
11 BER YUCCA ERRIEEE

M G HE TR A iy KB s - /5 (China National
GeneBank DataBase, CNGBdb ) F #k [ 7 5 4L K 21
C N IR T E N TR Y P ]
Hodfi e TAIR T 3 9 MU IT YUCCA HE K By 8 H 5t
¥4, FIH] TBtools #fk!"” HEAT BlastP XS, FfEIK
B X107, DAMARA AR YUCCA JEIN F 5%
BEEE IS5 FIFH CDD Hil SMART H4i 12 4 i A5 i
TE L DR ) 2 0T SN 2 R A T S, KBRS B
THAAREREMBYEA)TFY, RAKE 291N AF
R YUCCA RSN, Jf e B AR Ye ta A b A9 0o B
i .
1.2 BER YUCCA Rk AMIBERREBHMER
MRTERF

i# i3 ExPASy ( https://web. Expasy.org/protparam/ )
TR Nl 0 B A SR YUCCA FE R 5% 1% 8 14 o ) Bk
JT AT 53 o fd H MEME 7£ 4k [ 3 (https://meme-
suite. org/meme/tools/meme ) XJ H & YUCCA & H it
TRAFIHEF AT /0BT, BEF B B 8, FI A TBtools
X DR ST 7 B 45 R AT AT AR 23 A
1.3 BER YUCCA Rk AR RAENMN. ERLS
MR G

F FH TBtools A FF 47 1 7 2R YUCCA 3 F K ik
5 e AR E AL IT AT RO AT 4G . I MEGA 7. 0
A4 P Y Neighbour-Joining (NT) RFEL B T EMER
SR EM, bootstrap ¥4 1000, LM ¥ iTOL

( https://itol.embl.de/itol.cgi ) XF & G FE LW FEAT AL

14 BER YUCCA RIEA B FRIAAER T

H I TBtools K 4F %} 1 A R YUCCA F [H i % X
J¥ 51 L JiF 2000 bp 7 5 #E 47 $ W, i AR SRR
Plant CARE ( http://bioinformatics.psb.ugent.be/webtools/
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plantcare/html ) 438 TN AR FHoC 4, A TBtools
BTSSR AT AT AL
1.5 BER YUCCA EEKRERRFIEER

HET I NCBI FRA5 (9 24 5% S 2 4l ( PRINAG3
4206 ) 43 B AR YUCCA H& K 5% i b1 A ] 5 b

(ARAFTRMELSAFTR) R PRI EL,

5T FPKM (B T35 1) 5 i g 1 B S 2 BRI
A BTSSR FRIKKE, IFFIH TBrools # 4
22 T R S IR A
1.6 1AA QIR qRT-PCR 7347

PERE 3 AN H i H R HBFEAR - Rk e &R

4 AR I 0 42, Ak PHZH BEHE 100 pmol L ' TAA T
13 O D O W B2 WU R ) B L S @ O L R
3 BRAIHET, AP 6 h JFHUM, EHCEHRAEY A 1T
PR, WA, T80 CUKA AT, HT
JF 85 E B PCR WU 2 IR BLAVE "™ (0 ik it
T RNA $2HUR qRT-PCR 234, TSI WL 1,
WZE K Pe60S K214, BT {77 24 SYBR Green |
Master Mix ( Takara ), FrF{{#%4 LightCycler 96 Real-
Time PCR Systems ( Roche ), & HI 27T )5 it 248
Xf Rk,

®1 YUCCA ERARIRH AL RKAEE PCR 54
Table 1 Primers for qRT-PCR on YUCCAs in passion fruit

H X ER 55 (53D RIEGIFFS (5-3")

Gene Forward primer(5'-3") Reverse primer (5'-3")

Pe60S AGGTGGGTAACAGGATTATC TGGCTGTCTTTTGGTGCTG
PeYUCCA7 GGGAAGAAAGTGCTGGTCGT TGTCAACGAGCCAAAGTGGT
PeYUCCAI3 TGCCAGAGTTTGTGGGGTTG TGGGCAAGACATGAACCGAG
PeYUCCAIL7 GTTGGGTGCGGCAATTCAG GTTGGCAGCTAGAAGGAGGA
PeYUCCA24 TGTCTGAGTTTGGTGGCGAT TCTCGGCAGAACGTGAACC
PeYUCCA25 GGGGACCTATTCTGCACACC GCATCTCTTGGGGCAAAACG
PeYUCCA26 GGGAATGGAGGTGTGTTTGGA ACACATGGACAGCCCGAAAG

17 HIEAIE

FIFH SPSS 21.0 # {4 ) Duncan’s #7 & # 25 & Xt
I B s HE AT 2 VA . R Prism 9.1 2R 25 il
HIE A

2 ZR55T

21 BERYUCCA BEARERRLERE

N 2 AP, DA A A R A b i k4R AR 29 A4S
YUCCA B G e i 53, JFAR A LA e 4K iy
7 B 43 Bl iy %4 PeYUCCAI~ PeYUCCA29., FEH K
i 552 (PeYUCCA4) ~9210 (PeYUCCA22) bp, F
YK B 4881 bp; i IX K FE 516 (PeYUCCA4) ~
1977 (PeYUCCAS) bp, “FHKJE 1247 bp; C+G &
i 37% (PeYUCCAI8) ~44% (PeYUCCA20 ).

FIH TBtools X} 1/ & S 4= SE R 241 {7 B AT 4 (o ff
AT, AR (B 1) W 294 YUCCA 5 A 7
SRk LA A, TE 15 ik i YuccA
RARHER AL, £ 154, 95454 @ikik
Z, RESA R AN, 305, 6. 7. 85
& Bab, B4 1A

22 BERYUCCAERARERRFRBERAFT
FFE

MF 3T A, HER YUCCA FiFE b E w5
171~ 658 M HEFR TR AL, H i PeYUCCA4 Z FE 2 ik
FEH B B /b, PeYUCCAS & 3t 1R 4% JL B & i £
HIE A AR 27 29366.12 (PeYUCCAL9 ) ~
74050.52 (PeYUCCAS5 ) Da, 5% FMRIEIEE 1L
U A — 3. 29 4> PeYUCCA 5 [ AU 25 H 5 pl
5.61~9.36, Hirh 34 PeYUCCA # 4 (PeYUCCA4,
PeYUCCAI16 Fll PeYUCCA19 ) AMEREE, pl /N7,
Pl 2 Y e B AN FROE R 32.03~
50.74, Hi PeYUCCA7, PeYUCCAI1, PeYUCCAI3,
PeYUCCAL16, PeYUCCA17, PeYUCCAI1S, PeYUCCA
20, PeYUCCA23, PeYUCCA24, PeYUCCA25,
PeYUCCA26 1) A Fa iE R A K T 40, 2 AREH
F5 KPS B0E—0.449~0.006, L PeYUCCAG6 HEHi
KHEEE, Ha 28 1 PeYUCCA & H 4 sk K PR
F, SERMEE AR PeYUCCA SN SR A BRI E
) ; & E RIS 76.6~97.19, HiH PeYUCCAG6
NE Wi R B K, M 97.19, PeYUCCA23fI5 i £ K dw
/N, R T76.6.
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Table2 YUCCASs in passion fruit

F:FID LR 44 PR B 4K G X KR GHCEE A+TE&E
Gene name Gene ID Full length of genes/bp Coding area length/bp C+G content/% A+T content/%
PeYUCCAI ZX.01G0002140 2265 1593 41 59
PeYUCCA2 ZX.01G0002210 2612 1200 40 60
PeYUCCA3 ZX.01G0002240 2263 1593 41 59
PeYUCCA4 ZX.01G0004710 552 516 43 57
PeYUCCAS ZX.01G0004780 4609 1977 38 62
PeYUCCAG6 ZX.01G0004800 1651 1092 40 60
PeYUCCA7 ZX.01G0017780 1964 1275 43 57
PeYUCCAS ZX.01G0025770 1602 1155 42 58
PeYUCCA9 ZX.01G0025830 1450 1152 42 58

PeYUCCAILO ZX.01G0025850 1412 1215 42 58
PeYUCCALI ZX.01G0029730 2216 1557 42 58
PeYUCCAI2 ZX.01G0086000 2409 1593 41 59
PeYUCCAI3 ZX.01G0115230 1809 1293 43 57
PeYUCCAI4 ZX.01G0126750 1718 1146 40 60
PeYUCCAIS ZX.01G0137550 1733 1146 40 60
PeYUCCAIG6 ZX.03G0007260 3263 1374 40 60
PeYUCCAL7 ZX.04G0004260 1787 1200 43 57
PeYUCCAIS ZX.04G0005300 2979 1629 37 63
PeYUCCAIY ZX.04G0017390 2275 783 39 61
PeYUCCA20 ZX.04G0031510 1769 1293 44 56
PeYUCCA21 ZX.05G0003260 1706 1092 40 60
PeYUCCA22 ZX.06G0015980 9210 918 41 59
PeYUCCA23 ZX.07G0012040 3758 1467 40 60
PeYUCCA24 ZX.08G0000090 1981 1275 44 56
PeYUCCA25 ZX.09G0006460 2339 1275 43 57
PeYUCCA26 ZX.09G0011010 3589 1323 44 56
PeYUCCA27 ZX.09G0020980 1460 1164 41 59
PeYUCCA28 7X.09G0021020 1263 1023 39 61
PeYUCCA29 ZX.09G0026980 1457 1161 41 59
23 BER YUCCA EREWMIRTFEF T R I B G B 4 4 1 B AT 8 A motif,  motif 1

K2 £, EHER YUCCA H:H FWRE 50N & Fl motif 5 8 YUCCA HE N F LA AL R4, Bon
THERAE-ENES, Hh PeYUCCA4 N T 2 NEEF N 29 4~ YUCCA 2B FIRARSF IO LT .
B/, HA 14, 0 PeYUCCA23 N T 5 24 BEBER YUCCA ERARERAZEBM ARG
Z, A 84, K4 &FEE R 3~41 gk T A AR YUCCA SR R 5 (R L )~
X R R RSP A T R B, H AR YUCCA B EHT, (] MEGAT BAEXH IR IF . KFE . BEME
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Fig. 1 Location of YUCCA chromosomes in passion fruit
%3 BEERYUCCA EAMIBHLER
Table 3 Physicochemical properties of YUCCA protein in passion fruit
E=EATS HIER AR T E SRR NV ki iy 2% IR KR
Protein Number of amino acid Molecular weight/Da pl Instability index Aliphatic index Grand average of hydropathicity
PeYUCCAL 530 60025.48 8.79 36.52 91.96 —0.108
PeYUCCA2 399 44952.88 8.77 36.33 90.35 —0.132
PeYUCCA3 530 59901.36 8.86 36.45 93.25 —0.089
PeYUCCA4 171 19496.11 6.70 33.86 83.74 -0.353
PeYUCCAS 658 74050.52 8.60 38.14 93.92 —0.1
PeYUCCAG6 363 40948.6 8.44 33.65 97.19 0.006
PeYUCCA7 424 47517.87 8.70 50.74 88.47 —0.163
PeYUCCAS 384 42813.29 8.51 35.85 82.99 —0.164
0PeYUCCA9 384 42248.58 8.39 36.22 83.49 —0.142
PeYUCCAL10 404 44826.99 9.10 35.42 94.03 —0.082
PeYUCCAL1 519 59666.11 8.66 46.14 80.58 —0.17
PeYUCCAI12 530 59791.11 8.80 34.27 93.25 —0.104
PeYUCCAI13 430 48121.4 8.21 48.71 90.4 —0.109
PeYUCCA14 381 43169.1 9.36 36.67 87.98 —0.239
PeYUCCAI1S 381 43196 9.26 37.02 85.43 —0.251
PeYUCCAL6 457 52147.09 5.61 43.24 85.67 -0.361

PeYUCCAL17 399 44585.34 8.88 41.46 89.65 —0.242
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HEE
RAAK AR NTE SEHL EN Ve Jig s 2% SFHRK RS
Protein Number of amino acid Molecular weight/Da pl Instability index Aliphatic index Grand average of hydropathicity
PeYUCCAIS 542 61911.37 7.57 45.29 86.48 —0.18
PeYUCCA19 260 29366.12 5.62 37.73 80.46 —0.345
PeYUCCA20 430 48033.36 9.3 47.03 84.72 —0.237
PeYUCCA21 363 41357.16 9.2 38.59 85.62 —0.23
PeYUCCA22 305 35045.45 8.69 39.78 81.77 —0.216
PeYUCCA23 488 55653.62 5.6 50.21 76.6 —0.449
PeYUCCA24 424 47483.71 8.7 49.26 87.1 —0.191
PeYUCCA25 424 47495.97 8.64 48.26 84.15 —0.124
PeYUCCA26 440 48908.67 8.59 44.73 87.07 —0.122
PeYUCCA27 388 42840.19 8.20 37.54 81.88 —0.173
PeYUCCA28 340 37800.42 7.63 32.03 89.35 —0.094
PeYUCCA29 386 42561 8.37 34.48 85.08 —0.145
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Fig.2 Structure and conserved motif of YUCCAs in passion fruit
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Pe: P. edulis Sims; At: Arabidopsis thaliana (Linn.) Heynh; Os: Oryza sativa Linn; Mt: Medicago truncatula.
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Fig. 3 Evolution tree of YUCCAs in At, Os, Mt, and passion fruit
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Fig. 4 Predicted cis-acting elements of YUCCA promoter in passion fruit
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