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/AT YABBY 45 Rl 2H 5 IR il R ) 35 5E ~ 3RIE A
A AR BY AT

kAR, 29, AR, HF, AWE, THY

(BB R =2 B 2220, ARG AR EIT RM B 38 AW Fe bl ZE BT e SRS E I BOoR B S0 %=, B 650500)

WE: NIRRT (Jatropha curcas)¥] YABBY #3%[K1-, LERGHT AR I/ R R 27 518 255, 1E4 R4 2
M4 E H 5 MKIEI 7 A YABBY B[R, Al — S0 (1 B A B G A A SRR 7 41 . B DR G5 i R OR Sy BE P 2 B YAB2 I
FIL/YAB3 V5 ¥ 2 AN5% 2 [FVE 3L BIXF (Je YAB2A/JcYAB2B JcYABI/JcYAB3)BAS RIFIMFLEME R R, R BLE f a4kt
R 4H 5 il 2 /MiEF YABBY FGEY #2572 Ak B2 EE3)7), 1M YAB2 WAL A W RETE SR & 7 T 5
BRI RE b o DR AR SR 2 (3 ELAE T /) 7 2 ] JcYAB2B 1 JcYAB3 AJ AELE RN T+ (1% 7 it P2 v 291 2 2 1) A 45 4
M FE, 4IRS RR. TR E A T K2 JIcYABs R IR IL . HAh, HRANFL S qRT-PCR 4
Wra&®], (RIRALEEA 25T JeYAB24 1 JcYAB2B R KA AR A AR, JEREBEE TR0 BRI P AR BT e s AR 3l
TR o R, I JcYABs FJ BRI BY B2 (1 ThRE 3% 4+ 5 TN A HANS S ICIR A BRI 1797, XS 2 A Bh T 58 4r h T % YABBY
SRR By e 3 A I ) B PO AR B e R 4 /] ARl P L ) 431 AL

REE: /IMiT; YABBY R K%, rIARETHz ARG B SERIRIL

doi: 10.11926/jtsb.4570

Genome-wide Characterization, Expression Profiles and Alternative
Splicing Events of Y4ABBY Family Genes in Jatropha curcas

ZHANG Zuosheng, GONG Ming, WU Dandan, YANG Yu, LIU Lixiao, WANG Shasha”

(Key Laboratory of Biomass Energy and Environmental Biotechnology of Yunnan Province, Engineering Research Center of Sustainable Development and

Utilization of Biomass Energy, Ministry of Education, School of Life Sciences, Yunnan Normal University, Kunming 650500, China)

Abstract: In order to explore the YABBY transcription factor of Jatropha curcas, seven YABBY genes from five
subfamilies were identified at the genome-wide level based on the newly published genome sequence of J. curcas.
Members of the same subfamily had similar amino acid sequence, gene structure and conserved motifs. Two
pairs of paralogs from YAB2 (JcYAB2A/JcYAB2B) and FIL/YAB3 (JcYABI/JcYAB3) subfamily showed good
collinearity, indicating that segmental duplication/whole genome duplication was the primary cause of YABBY
gene family expansion. Purifying selection might be the main impetus during evolution, while candidates of
YAB2 subgroup underwent more significant functional divergence. The expression patterns together with
protein-protein interaction prediction suggested that JcYAB2B and JcYAB3 might play crucial roles in seed
development, meanwhile the transcription of most JcYABs were remarkably repressed under exogenous cytokinin,
drought or salinity stress. In addition, RNA sequencing and qRT-PCR analysis confirmed that the paralogous gene
pair JcYAB2A/JcYAB2B exhibited differential cold-responsive transcription in leaves, and their newly identified
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transcripts were both dynamically accumulated during cold treatment. Therefore, it was speculated that JcYABs

might participate in the regulation of low temperature response through functional competition or functional

complementarity of spliceosome. These would help to understand the evolution of YABBY family, and clucidate

how AS events play a crucial regulatory role in cold response of J. curcas.

Key words: Jatropha curcas; YABBY family gene; Alternative splicing; Bioinformatics; Gene expression

YABBY #36H 7R iR B KR, Y
RE RN R, R BIH 2 NEERSTE5
SRR, BRI N-3 R 45 /3R (Cysa-Cys, ) Fl C-
Ui ] YABBY 25 WIS CELUE e - P08 e 58 7), A
5 DNA FatEgs & kM, 3 1999 &3 kg LA
KB, YABBY J:[R CUFE Z MEY) 15 2 4 S A1 D) R
BT, BN 25 5N 2 TUEGERE, wa
BORAFEE . R WERESAEEAEY
oty L e 87 534

KA Y3 w TF (Arabidopsis thaliana)f 6 A~
YABBY J:[H, #5345 MUKE, 73l CRABS
CLAW (CRC). FILAMENTOUS FLOWER (FIL)/
YABBY?3 (YAB3). INNER NO OUTER (INO). YABBY2
(YAB2)F YABBY5 (YABS), fE#%8 K& A
TER A —E IR TT R, Bk, i
AtYABBYs 5 Al i (g g R T 4 e b 2 5
I AE 2% B - AR MR @ 57, HoH AtFIL/AtYABI
AtYAB2. AtYAB3 1 AtYABS5 L[R5 35 88 Bt
A% BB, T AtCRC Al ALINO I 352 571%
BEER, W5k, BERPRKRSRNIREEE. &
Hiti(Lycopersicon esculentum)f 9 1~ YABBY FE[K, H
A 510 I [ 95 35 DR A ARA 1) 2H 2R R ik A s H A7 7
B I ThREZ 5. LL YAB2 WA N1, FASCIATED
FELEFARFIR SR G R O B HED, 1 LeYAB2
W) AT R s e SR R 4 B R i O T RS K
B, R, KFE(Oryza sativa) ) YABBY
FEH 8 N AR, FHH OsDL Al OsYABI1 437l
fER AtCRC F1 AtYAB2 B R [FIEY), #IE 3 20H
it EROE G O R R B AR AR 2R e P10,
JGE TS 5B R YA B BT, H
WEBA 2 DhRe S50 AE 38 B IR TR B . OsYAB2
FEPp 75 R0 RS G B A U2, T OsYAB3 (TOB3)-
OsYAB4 (TOB2). OsYABS5 (TOBI)W| & 445 i A A 5
oy H SRR Yy Re Fr b 75 U3, e Ak, mr A0S
TEIE AL T R IR IR e SR UESE T /NS (Triticum
aestivum) ] TaYAB1 Il TaYAB2 %12 5 Fr i#k 1t
57, Strable ZEUSIIHIE SE K (Zea mays) ) 2 1> CRC

[FIJEY drooping leafl (drl1)A1 drooping leaf2 (drl2)
et EH A PE LS B K BT H .

H—IJ7H, RIEGHRT R SN ABA %
LI R MR AE(Gossypium hirsutum) YABBY FKJRIF 241
A NN, K (Glycine max) GmYABBY3.
GmYABBY10 f1 GmYABBY 16 B AiFSEIL, H
FEA RS IF Hh IR ILIESE GmYABBY 10 14 1711
12 5 580 Eh a0, 52 A7y
BT 27~ i SIYABBY2b 7] H % 5 GH3.8 (W|Wk TR
5 iz il g L) ) IR 3l 7 25 4 ) L 0L,
VVYABBY4 JU ] A g S 0 8] -1 52 0 ] 45 (Vitis
vinifera) )T ¥ & B FUR TR A @ P, X E
H] YABBY FJGRAER Y E KK E LR TR D) fE
FEXSORAT s AEZ 5 3 B A 58 de i )32 ) 4 3 7 5K
L TR D RE 7 AT AR 2R

A] A% BY 4% (alternative splicing, AS)s&—F 72
FEAET FAZ AW mRNA Fif4(pre-mRNA)IN T 7 =,
LA AN F mRNA BIEARI R E I ia%m. 2L
AR, dERPAn i A DR A AR Th REVE L A 1)
(IR RIS, BT 9w A5 8 ) 73 T RFAE A L)
e, RN AR A AL S DR 2 FEER E
LN, EERCTHE. RIERR, REER. KA
LSS a I S ER L A F G R (S B N (EN SR EEP S
Yy YABBY kPRI ) ] A2 B FE0F TR R ILARIE -

/WHiF-(Jatropha curcas)& K FH Euphorbiaceae)
FRIXN i AT LR TT T 0 B RE S A b A, oAb

T ESFI A 34.4%, RN TTAEYSEM IR

JEURHZ3, /N1 28 £ 5 U v BB A Y, G
A E BRI A= MR A A AR R (1)
BINSRR R FE T YABBY BRI FGRIEA PR E K
RE A N RIS, A FURE B A A
(13 /N 25 5] 20 2 5 R i AL N P i 22201, e 4
R HZ TN YABBY H: PR 5 M5 B 51 Y BRAG A% 5T L 45
FIRAAE . BEAL R RAMRIAE AT RS0 M, HoR
T AN TR BA A AIR A8 F A s S mT AR B AR
AR /A 5 1) 30 A% 2 R A 7y 1 B R IR A
N FH B2 5E PRR LA
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1 ARRN 5 v

1.1 /MEF YABBY ZRHRH I 48 58 FNERAL A% BT 4347

M NCBI 3 42 BN - 35 PR 25 R 2 1 5 41
F T # @ A 2045 2 (RIC1_Hi-C, BioProject: PRJ
NA601606), KH] 2 F7 i NN 4k PR 4 o 2
£ YABBY HPH . ¥ %6 H Pfam (¥ E KL YABBY
FE R (PF04690.15) 1) & By /R B} KA A (hidden Markov
model), f} HMMER #4-(v3.2.2)#] hmmsearch &5
FE/NR 5 A 5 i B P 48 2 (%% YABBY A (E-
value<0.001); [FJif LB G I 1) 42 ¥8 6 > YABBY
H( R E PR TR TAIRVWE NS HF 1, X/
TR AHEFET BLAST #& (E-value<107). 4%
BRICARITH I3 n] AR B IRAHEIE 7 41, $R8
NCBI CDD ## /% (Conserved Domains Database)36:iiF
RSP GERIR, Bt 51 YABBY 2K SR 57 (Je YABS)
ExPASy 7E£6H2 45 Tt A EA R o 20 b, 4
J 5 for AR AL A2 A 47 53 23 31 LA Plant-mPLoc server
(http://www.csbio.sjtu.edu.cn/bioinf/plant-multi/) 1 GPS
5.0 FATHEAT FI o
1.2 RGKE. BEHEFHBRMEREZEE T

FIH Clustal Omega XJ/MiF #UAFTF Hi%
IKFEF K YABBY S0 i i (1) 28 SR 7 9133k AT 2
X, HiEIE MEGA X LR #Hz7% (neighbor-joining,
N TR RGK B WS E : P-distance F4Y,
complete deletion, bootstrap 1 000 X EE), Hik#ES
AT RV A OC RN SRR 72 3647 7 44 - WEB
LOGO (http://weblogo.threeplusone.com)f! MEME suite
(https://meme-suite.org/meme/) 53 7l FH 61 & £ 57 45
F3(CoCo BEFR AT YABBY 350) 197 Z1 A5 1R B ATy
BORSTHT (S HOR A BEERRIEEL 6~100 aa, %
FF¥&: 15), LA MPI Bioinformatics Toolkit (https:/
toolkit.tuebingen.mpg.de)f] REPPER “T_H X f 5 35k
B R AT I . £¢J5 LA Gene Structure Display
Server (GSDS, v2.0, http://gsds.gao-lab.org)E 2k T. .
et RN S5 M ] o g T e 7 R DA e ) B 1 ) 46
FIREIE, ASCH NCBIL /MiiF JCDB £ P4
JcYABs WAt s A T BE R 45 S B 2R 7 et o
1.3 JefkEhr, FREWFEFEE T

M NCBI & [K 2H £ictfs e T 480/ M1 K 4. gff3 v
B, 46 i REER EIE P TR R R i e R o
H15 &, H MapGene2Chrom (v2.0, http://mg2c.iask.in/
mg2c%SFv2.0/) il L R S i oA . Sttt

i3T5 P A FIAHD blast (ZE05E: E-value<107>,
num_alignments 5)F13EF A7 B (5 S, B TBtools P&
f¥) MCScanX F2/7 58 B £ OrthoFinder 27 714K [l
JEFEAXT, KaKs_Calculator 2.0 ZRAEHRIE H ARBRE
(natural gradient descent, NG)iZ 115 AE R X & # R
(non-synonymous substitution rate, Ka)Fl[&] X &
(synonymous substitution rate, Ks)f&, P Ka/Ks PFfh
I 5 355 ER RS ()3 A 3 T 79290,
1.4 23 FIRAE A oS B B4R R 4% R 251
PRI L K i i X #d 4 ATG LjF 2.0 kb ()5
7 54228 & PlantCARE %4 % (http://bioinfor
matics.psb.ugent.be/webtools/plantcare/html/) , H T
Geit R 3 OB A E oot B s b
STRING [ ¥k (https:/string-db.org) Tl £ [ 7] ) H
ERR, DAERIAT A, DIELRREERR, &
Ja AR AT S FE 3 AR B AT 20% (90 %) BAE K & LA
Cytoscape X FF(v3.8.2) N LA AL .
1.5 ETHFHBIRREER
pliiBORANY A 1 = R N EEAEAC N =
B B R T5. mEhe) TRt A
TP B 20, DAFRAELL Y FPKM (fragments per kilo-
base million){H R/~ KA T, R JcYABs FHEK
LIEEHEH T TBtools A 73 #r. R4 AR IA Ky
DL TR, 7= 3" (-

n—1

(a;)max; ’
Horp gy o i FERTE j HE P RPRIE R, n A
TSR, MEERESHANRIEE
B TE A 0, FANTEFA AL FRIE N T8 189,
XFMTRE BRSEEAEYME A T 3R R
BT, 7 LLR BAIH(S 14) AR E AL FE(0 d)FF
ANKTHE, FPKM LLAR (AbEE /%1 R ) N AR A5 5L FC,
HEEAL N logo(FC)F T #4437 o
1.6 M B SRR

BN TR E Z A TR, &R
J5 B TRIBPEAR LR F 18 h, FEN 26 C. 75%4H
SHBERN TAMGFET IR 7d, HEHBEESR
T KPR, g B — 14l
A 12 CIRIRBIE I 200 T 0 DL 64 124 24 A
48 h JEUSERER 2 Fr a8 Tl H v, SRR RS
T-80 CIRAFE, HIT A RNA $REL. HANEFE 3
HAYFES, BAETIE 3 WML .
1.7 {REMME T R EERIEE

i ZH 25 RNA 42 HU% 8 RNAprep Pure 2
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Wi 2 a5 RNA SR SRR AE LR A R
o], L) TER. R E I E N RNA FEfL 1 ug, &
PrimeScript RT reagent Kit with gDNA Eraser for Real
Time G F(EHE, KiE)JAFE 5 cDNA.
gqRT-PCR %K H] TB Green® Premix Ex Tag™ 11
RAEEHE, KiE), 8 10 uL MNAR R T RS
5 uL. TB Green Premix Ex Taq 11 (2x). L/ NE5149)
(10 umol/L)% 0.4 uL. cDNA FHFHFW 1 uL F1
ddHO 3.2 uL. J<.H Roche LightCycler® 96 System
SR 2t 8 B PCR AXSE . IR A: 95 C AR
P30 s: 4% J5 95 ‘CAEME 105,57 CiBk 105,72 C
ZEfH 108, 3L 45 MER; £J595 C 55,60 C 605,
97 ‘C 15 s. L 2728Cr it E M Rk E,
JeActin7 F:[K(GenBank 35 XM _012230660.3)
EANS ., BHSLYWE 3 MIARER., 234
AV EE, UL SPSS B (v26.0)iE 47 i3 MR A
(ANOVA, HEZEHT), LLP<0.05 RoniREZER.
1.8 FEFAM 7 AT 2R B

NHF 4B RS 2 B4 T RNA-seq 7
(Illumina HiSeq 4000 - &, NCBI %3 5: PRINA66
1688), i IMATS %t (v4.0. 1)K I 7] A% B 32 5 4152,
LA SnapGene #4443 #7 [F]—JE KA [F] mRNA B 4544
P&ER, ARG RNA-seq T AS 57 £ 9 ity 0 1T
SHESIY, SRR EB(LA Taq, T HEE, Ki%)y 1
FIFIEAE G, LAY 5E & RT-PCR (Green Taq Mix, #
MR, T ) I BRI A K SR AR P AR B AR TE AR

R 1ABI IS (5 B

Table 1 Information of primers used in this study

TEE N FEEARMN. Pl JcGAPDH 3 (GenBank
BT XM 012230243.3) 8 S5t cDNA FEA S —
o, DAHLIK ST K BE 23 BT VA i s A A

2 S

2.1 YABBY ERFERRAKILE

BRI A BLAST A1 hmmsearch T E, 7
JeAE /N - A R R 2H P R A R ) 12 451 i% YABBY
HH. BEBIURTA. 0B AR 8 R <7 45
il &% 7> YABBY 3EK(JeYABs), FF
W HAE AL T 5 A R 3T [R5 AR 5
GRAMATI G . IR 2 1] L, JcYAB2B J& i/ MK
01, A 162 NEIERFEIEA Y, 77758 18.32 kD,
MBI JeINO WAL & 284 NEIERREE, T8
N 32.18 kDo JcYABs 2 [ [J%5HL 1N 6.83~9.34, I
2 1 7 S FIEIN BT A R 04 30 58 o T AR A%
2.2 JcYABs I RZuHHL . BAERF KHER W

WA T Bk KRR A
YABBY EAMTHEAGE K BEMNI ), 4RE
(E D, 5 FAEP 41 4~ YABBY R AT 43N S
M, HA YABS W55 B A A KR
] YABBY ZE F#%. YABS. INO. CRC I &%
A8 1/ JOYAB Jl b, 1% -5 HA S AR — 2.
H4h, JeYABI. JcYAB3 [FlJ& FIL/YAB3 W%, 1fi
YAB2 WKW ALE 2 Nt JcYAB2AJcYAB2B,

5% Primer 7% Sequence (5'~3") Hi& Application
JcYAB2A-qF GGCTGAAACTGGATGGGAATA S5 6 5 B PCR
JeYAB24-gR CAGAGGGTACCATTGATCTCATAG qRT-PCR
JeYAB2B-qF ATTGGGCACATCTCCCTCAC
JcYAB2B-gR CATGCAGCCATTATTTAGTTCCT
JeActinl_qF CTCCTCTCAACCCCAAAGCCAA
Jedctinl_gR CACCAGAATCCAGCACGATACCA
JcYAB2A-F CCACTTCCACCCCAGTTTTG KN
JeYAB2A-R ACACACACACACACTCTCTCT Full-length amplification
JeYAB2B-F CCCCAACTCTGGAACTGTCAT
JeYAB2B-R TAGGGCACCGAAAACAGTAAA
JeYAB2A-semiF TCCATAGCCCAACTTCCTCT o
JcYAB2A-semiR CAGCCCAAAGTGAATGTGAG RT-PCR
JcYAB2B-semiF TTCTGTATTAGTCTTTCCATCAC
JcYAB2B-semiR AGGGCACCGAAAACAGTAAA

JcGAPDH-semiF
JcGAPDH-semiR

AATGAAGGACTGGAGAGGTGGAA
GTGGAGGGTGGAGGCAATGTGAG
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EEERNE, KEH JcYABs 544 1) AR &
HEBAER—3, 1 JcYAB2B 1L 5 B R 4 1)
FFEEAETLNRGERERR.

Xt/ S TT ) YABBY [AIJE & AT £
HIPHILLXS, SiREWI(E 2: A), f0T N-nfEEE
SERIBAR ST FEARXT AR, HA R TE 45 M2
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EEER, FENRT AR 3 N/ -
Jr )z I BL 1 AN a-BR i 18] RS A7 2 (Bpap, 18] 2: B,
C)o fLT C-3Zy 40 AN KBRS BRI 25 Ko 3 A7
FET A BAY, HmErRsrt, MUERmSER
1% %€ 715 *F (nuclear localization signal, NLS), —.%
SER TN SRR AZ X IBAEAE 2 DR LIRS B
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At: AFETF; Zm: B2 Vv: Hi& . T

Fig. 1 Phylogenetic analysis based on deduced amino acid sequences of YABBYs in 5 species. Jc: Jatropha curcas; Os: Oryza sativa; At: Arabidopsis thaliana;

Zm: Zea mays; Vv: Vitis vinifera. The same below

%2 /T YABBY SR 0 () B A 1 5 R R R 45 4

Table 2 Physical and chemical properties and gene structure of YABBYS in Jatropha curcas

K Gene # [ Protein
G D YW AETHE DS K S BTKPE W T et o S
Member Linkage =~ Number of  CDS length Length Average length Number of amino ~ Molecular
group exon (bp) of exons (bp) of intron (bp) acid weight (kda) pl
JcYABI1 105643151 LG8 7 639 91 262 212 23.73 7.66
JcYAB2A 105629384 LG2 6 582 97 762 193 21.32 7.66
JcYAB2B 105635787 LG6 6 489 82 454 162 18.32 9.34
JcYAB3 105645985 LG9 7 642 92 367 213 23.75 8.25
JcYABS 105639381 LGl 7 558 80 479 185 20.88 8.17
JcINO 105644620 LG7 7 855 122 179 284 32.18 6.83
JcCRC 105630571 LG8 7 540 77 229 179 19.79 9.27
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a-12 i (B 2: B, ).

ML 2: D AU, FEIERERI A 15 AP, Motif
1. Motif 3 (YABBY 45 #J48) J2 Motif 2 (8745 350) f71E
THTA JcYAB & A(E WA B:A) R, HFE—TX
TR S R R P 4 1 s FE — 38, i Motif 6. Motif 10
A Motif 11 4y CRC WEEKEFATRFAA, 1 INO 5%
[ 2 ANl 3 ¥ 5 e 1 1) Motif 9 Al Motif 12 M
— KB 4h & JcYAB2B, 7EiE1k 8 YAB2 U5,
{EARSFIE A A5 YABS M0 505 Rl 02 58 45— 5L,
BRI T JCYAB2A 5 AtYAB2 A1, %45 YABBY
SE R RFAE /N Motif 14 (LKLDGNN/KK),
KE5AN ARG KE s R — 2

FE R G5 W £ B, JeYABs LR Ky 2 271
(JeINO)~5 365 bp (JcYAB2A4), B 6~7 W& T 2H L,
SNE TR EE N 91.60 bp, SHAEGTF(92.63 bp)t+
Sr#EiE . YABBY 254t X 60 T 56 3~6

HNET, JCHANE T 4 05 AEFTE A K 5
4—5, 518 49, 76 bp. JcCRC f 3 N[ AEET
FE#E AR (JeCRC.2~JcCRC.ATESN BT 3 [ 537
£ 6~33 nt [AIHLSE, 1 JCINO.2 ANAEANEF 5 1 5
Ui 3 nt, AHX AN IR L A R 7 R 4
R 2: D). 5 —TJ71H, JeYABs BN & FKEZE
SR, HAHNE T 4 AN AN (84~179 bp), Tl
A F N-ii e i 45 M 3 65 DX TR B ) N 2 1 1 K 22
SN (118~2 448 bp), MR NS4 JcYABs %
AR 01 Dy e o A VB TE R
2.3 JcYABs HIB A E AL FLERMERIEIRE S 04T
R W S5 2720 A7 PR /N sy 25 5k DR PR i,
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Fig. 2 Multiple sequence alignment (A), conservation logos (B), secondary structure prediction of conservative domains (C) of YABBY proteins from Jatropha

curcas and Arabidopsis thaliana and YABBY gene structure (D, Red box showing the differences among transcript variants).
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Fig. 3 Chromosomal distribution and cis-elements in promoter of JcY4Bs. A: Chromosomal distribution; B: Structure of 5" UTR of YABBY homologs in
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Fig. 4 Expression patterns of JcY4Bs genes revealed by public RNA-seq datasets. A: Tissue and organ; Sd: Seed; SA: Stem apical; YL: Young leaf; In: Inflo-

rescence; FB: Flower bud; St: Stem; Rt: Root; B: Seed development (14-45 d after pollination); C: Phytohormone treatment; GA: Gibberellin; BA: 6-

Benzyladenine; CTK: Cytokinin 6-benzyladenine; p2, p4, p22: CTK treatment for 2, 4, 22 h, respectively; D, E: Drought stress; F: Salinity stress.
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Fig. 5 Expression patterns of JcY4Bs in leaves under cold stress (12 C)
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Fig. 6 Confirmation and cold-responsive accumulation of alternative spliced isoforms of JcYA4Bs. A: Changes in transcripts and deduced proteins between

alternative spliced isoforms of JcY4B2A4; B: Changes in transcripts and deduced proteins between alternative spliced isoforms of JcY4AB2B; C: Effect of

alternative splicing events on conservative domains of JcYAB2A/2B; D: Accumulation of primary and alternative spliced transcripts of JcYAB2A/2B under

cold stress; Both * and red dashed boxes indicate the differences between different transcripts and protein isoforms.
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KR EHANBER W BAES 5 (Broussonetia papy-
rifera)fEAGIR N VAR K B WA AHFFER BT/
T YABBY JERTET A S 018 T 2 8 FIERIE,
WA FFE B ZARIRIE T, JGLL JeYAB2A4 W53 30N
BONIAE, 55 R EVRIERE JeYAB2B W 2HURE T

I SEAME, IXAERE B (Ananas comosus)] AcYABBY
FEH RIREAEAERS) oAk, & A AR oR AR
N YAB2 WE R {EAY JCYAB2A ] 5 5 R F
KAN2 BAE, XS5HATZIE S5 % R I ThRE 1L
TRIAHFE, AR AT (E BEERERURAS . XU R B 5E
ARGt —BIE YABBY H 3% [ 71 s s 3 &2
AR T SR R R 2 LA

AR B R R N B AR SRR E A2
T 1) LA 3% J SR DR IR TR ML 7, R %
YABBY i[RI 'n] A% B 452 (A it 90 30 oK WARTE , (HAHH 5L
Zi4 RNA-seq T LA qRT-PCR %iIF, % W JcYAB24
F JcYAB2B FJn] =4 1 2608 1) S AR 8 35 15 S
R ARSI AR RIRXS JeYAB2B.2 G %175
SRR, S5ZEERERERPME T 0 A
M, X5 Li 259805 250 (Camellia sinensis) KR i&
N AR BRI A R — 8. FATHEN JcYABs 1]
REAFTE A KRBT BRI Th e B AN e e 4, 4ERFT)
RE RN AE T B B % s AR (] (R AR 25 AP 121490
ANHF PRI BT . SR, ISR B = )
A BT, B S AR AR BRI AR
T AT mRNA [ fi#(nonsense-mediated mRNA
decay, NMD)WLITERER, A FHRAIRE .

2t FRnR, R YABBYs #dRIERE 2 51
(1) 2 Fp A=K B A Ia e SRR, (B CHAEAEY)
I I Fo J ma  H ) Th RE H AT AN 2 b ARBF AR
REVRAE )/ - J R 4H 5 0 5 A TR R
7~ YABBY JE [N, FERERISEM. B BT
SRR AR b, B e S N, ] AR By
BEAFE A BTN, #ER 7T ARRREEKEE
O E e 8 5 T T BV AE DI RE 22 e, WP IR T
YAB2 W5 2 AR JeYAB2A FiT JcYAB2B 1
B SR IhAE 74k, N4 G YABBY FE R (I Th BEMEAT AN
A 7 PR R B R 2 IR R RS E B
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