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W E: fEABETMEZAMBERSER T TR — KB, HIRIT o-F] &4 F B (a-glucosidase,
AGLU)#= B-#] # #& % B4 (B-glucosidase, BGLU)#J A M5 T e AR EAEX, KA R AP 65 2 AN K
B RAEHATER, SF2ARERRAOKE. 2EREE. AREH. Tt BakTES.
AR FRATON, AT B3 TIRKAER AT Fo & EAEFURALR 3t 2 2 66 8L AT T A0 T
m, IR Ak 2 R B4k X R (real time fluorescence quantitative polymerase chain reaction,
qRT-PCR)FE R AF &% R 69 L B R A #AT AT, LR AW, #ART ao-FABEBEAER 5 MR
R, oW FSsE&EREKRL, 2R TF @b iR, BABKEH 899-1 060 aa. #IKT p-
NEABEFEHRALEA IBMARR, 2 A T8EALEMKRL, 2 T@RERMER T, RARKE
# 151-576 aa. qRT-PCR4R A, KB T2 12 AR £X %24, £+ CmAGLUSF CmBGLU7
TR 2 SRk P om AKIR A9 X 42K E . AGLU A= BGLU Rk 2 B % Bt % B4 (abscisic acid, ABA).
ST FriaiEF LA, £+ AGLU K3 F 49 CmAGLUS Z 7% i ABA #= & 3h Mt 69 £ 4 K
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Identification and expression pattern analysis of a-glucosidase and
p-glucosidase gene family members in melon

LIANG Yushan', ZHANG Zhaoyang'*, YUE Tingru', ZHANG Lichao®, DU Qingjie,
WANG Jiqing', XIAO Huaijuan', LI Meng"’

1 College of Horticulture, Henan Agricultural University, Zhengzhou 450046, Henan, China
2 Technology Service Center on Ecological Planting of Chinese Herbal Medicine in Chengde, Chengde 067000,
Hebei, China

Abstract: Glucosidases are an indispensable class of enzymes in the sugar metabolism of
organisms. To investigate the biological functions and expression patterns of a-glucosidases
(AGLUs) and B-glucosidases (BGLUs), we identified the two family members in the genome of
melon (Cucumis melo). The number, location on chromosomes, gene structure, subcellular
localization, conserved motifs, and phylogenetic relationship of the two family members were
analyzed. Based on the cCis-acting elements in the promoter region and protein interaction
models, their functions were preliminarily predicted. Furthermore, the gene expression of the
two family members was determined by qRT-PCR. The results showed that the melon genome
contained five AGLU family members on five chromosomes, and all of the five members were
located in the extracellular matrix, with the amino acid sequence lengths ranging from 899 aa to
1 060 aa. The melon genome carried 18 BGLU family members on 8 chromosomes, and all the
members were located in the cell membrane or cytoplasm, with the amino acid lengths ranging
from 151 aa to 576 aa. The qRT-PCR results showed that the expression of about 50% of the
genes was down-regulated upon cold stress. CmAGLUS and CmBGLU7 may be key members of
the two families, respectively, in response to cold stress. The expression of all members of the
two families was up-regulated under abscisic acid (ABA), high salt, and drought stress. In the
AGLU family, CmAGLUS was the key gene in response to ABA and high salt stress, while
CmAGLU4 was the key gene in response to drought stress. In the BGLU family, CmBGLU18
was the key gene in response to ABA, while CmBGLUG was the key gene in response to high
salt and drought stress.

Keywords: melon; a-glucosidase; B-glucosidase; abiotic stress; expression pattern

o- ] 28 B 1 (a-glucosidase, AGLU) & —
POy KRS, FEAMPINEER, HEES
SVEM R IR R s, EEKME R K
RESE, RELATEME A 2 A R - A b
1 fif# (B-glucosidase, BGLUfFE T HR A K Z
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EOWR AT T e At E T HohRE. B,
EERIRE I AR BT AT
FIEN L R G e T B W R R K
W, Sl 48, 40, 53, 29, 45, 42 B,
TEVFZ AP, BGLU %3 215 4 it e A S5t
b . B METREE  (5 S R S DL R R i 1
SRR fERR R, K240 BGLU %
PRI 5% . SRFTIR H IR . R A e 7EA
LAY U SR IT 19 4~ BGLU A5 Wi R ARG I
MK BGLU KL bt v HA BGLU23 7k
T R TRAER, BT BGLU Kk
12 0 2 T2 a5, K Ag P4 BGLU2,
BGLU6. BGLU16. BGLU18 #l BGLU26 7ET-
Jrie T ek LR fEERAL R, BIRGST BGLU
K 16 A Fi#EE, mKAE BGLU
FIFEFIB A FEFAREHIA T RIBEEARIK K
T b 2F 2 AN FIEOIBEGER D FEE A v &
U, 2 AN G S 28 e 23k 43 W 4G

i JIN(Cucumis mel o)y i B o IS A 4,
R EE G AOKA, FE AR A =N
SRR —, FER =L A E A A
2012 AEFH IEE D ZH B0 08 PR A, Ry g b i I
IR T LAt o ASBIF ST ZE BTSSR 21 o
EH S A AGLU JEFRZKERL 51 F 18 4~ BGLU
FEHEEHERR, 0 TiX 2 ADFER G A
PR, REHEe R L SEHEGMLURIR ST B
YERTGHSE , if—2PFIH qRT-PCR 437 T 2 5K
WA G AE AR A I e Ry, DA SRy — 2 i
HrEHIN AGLU #l BGLU FE[R A Sh RE 24 & LA

1A

1.1 ##§
PABH I G A 15283y s s A k), Bk ok

&: 010-64807509

L . R/N—B R AT IR A IR R R 2
#& FE, R T 50 Lo, R R R A
Boa=3:1:1 BEFURE:, W&, £
— DA, BARE 7 emx7 em B IR,
BTSRRI 28 °C/18 °C
(12 /12 hy, AHXHRE A 70% ., HEEEE K 30 000 1x.
T2 = — O I HH R AT B3 b 2R, AR Ak 2 Dy
15°C/6 °C (/). EhiaLbIE R NaCl 300 mmol/L
TEAFE R 15% (WW)HS PEG6000 . fIii 7% iR
(abscisic acid, ABA)Ab Pk ABA 100 umol/L, 43
BIEALERAY 0, 6. 12, 24 h BUAN A EEGHE 3 |
HEEM, MEE TWAT, T-80 CCIKFHIRAE,
AT S RNA B3I qRT-PCR KX H7
1.2 7%
1.2.1 #/K AGLU 1 BGLU ERE K%K 5
HEE

TE B NS J (http://cucurbitgenomics.org/)
H DL S B 1F) “o-glucosidase” “B-glucosidase” K
R, [FIF LR ST E 411 AGLU #l BGLU J 5%
B9 H ¥ 51317 BLASTP, Num Descriptions 5%
4 5,Num Alignments ¥4 5, e-value {H~ 1e72,
HIFRTG 2 DFERAMGEE RS 5 i — AR H]
SMART (http://smart.embl-heidelberg.de/)1 MEME
(https://meme-suite.org/meme/tools/meme) [ ik
GIHT 2 A GEGAG L A Y DRSF 45 H 51 (PF0 1055
1 PF00232), MMERA G RSP A5 MR B, IF
PAAS BLRA FE G ik B E b T a4 2. A
ProtParam  (https://web.ex-pasy.org/protparam/)
Xof GG I % ) R Y 9 B 2 1 SRR X 1
Fii ., SEHLN L RRUENE . SRR MEFIAR T R B
17453871 . FIH PRABI (https://npsa-prabi.ibep.fr/)
sl HEA T — e A5 A Wi s A Buk-mPLoc (http://
www.csbio.sjtu.edu.cn/bioinf/euk-multi-2/)Hl TMHMM

(https://services.healthtech.dtu.dk/services/TMH
MM-2.0/) 73 5! T3 SV 240 it 5 o2 11825 R4 g Ja
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1.2.2 /K AGLU #1 BGLU iz & E %
BIREN

TR PR 2 T 2 CM3.6.1 AR Y 42
FEPR 2] 1 B SC 4 (general feature format 3, GFF3),
H TBtools #f41%4#% Gene Location Visualize from
GTF/GFF, % A4 LR 2H SO/ A1 SR8 H AR i IR
AGLU Hl BGLU ZJ& W 2 ¥ 51 5 (identity
document, ID), 47 Y 4 {7 7T Ak
1.2.3 #J/K AGLU # BGLU RiEm R A%t
BB RO

VARHJK AGLU #EF1/F4I7E NCBI %4 %
(https://www.ncbi.nlm.nih.gov/)i}f47 BLASTP Lt
XF, EIETE NCBI B T 87 51 AR 55
= (Ident>50%) 1 &5 M )5 41 , £ 45 L ™ J7
(Arabidopsis thaliana) ., #JI\(Cucumis sativus)
JNFZ (Triticum aestivum), 7KFF(Oryza sativa).
& A (Solanum lycopersicum)%:, k47 R G kb
PR, Hh R BGLU Fk &R S8 kL (140
R T BGLU #1174 T # A TAIR i &
(https://www.arabidopsis.org/). #£H MEGA 6.0
A /Y 2B 4% 1 (neighbor-joining method) , K
bootstrap i A 1 000, Model/Method 1% 4% Poisson
model, Rates among sites £ Uniform rates,
F-H Evolview FEZRH A (http://www.evolgenius.info/
evolview) 77361k,
1.2.4 EH/K AGLU #1 BGLU Ri%&E B IR
Tt B E 5 5 i

ML A 2H B4 7 b T 2 AGLU A
BGLU & [ M2 AR 741, #1H MEME (https://
meme-suite.org/meme/tools/meme) ¥ 3k 43 H7 %
FIGIIRF S, S HcE h 10, AR
SRR, FIF] GSDS (http:/gsds.gao-lab.
org/) 3 CmAGLU HI CmBGLU JE K (1 N & 1
G 3 (T =R
1.2.5 #/IX AGLU #1 BGLU K& EE B zh
F = AE A T 4ol

T TR DX 2H $00 40 2 T 30 AGLU 21 A
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BGLU ZKJAL 5 HE K S 3+ X (E1iE 2 000 bp)F
§1| , #2282 PlantCARE 7EZE i (http://bioinformatics.
psb.ugent.be/webtools/plant-care/html/), X5
T Bl X B IR AR A O A 2R A S 4
Hri?!, {di F Search for CARE Ifg, #2528 F41 K
fasta #& A1, HARSECHEOA.

1.2.6 &K AGLU #1 BGLU B B {7
vk

FEFI I R 2 35 3 AGLU 1 BGLU £
¥4, 7€ STRING 3 (https://cn.string-db.
org \iFATHEHE M HARMT, BFEESHORE
o 0.4R4 ) MRS HOREHR
1.2.7 RNA #EEUA qRT-PCR %

97 MR AGLU Fl BGLU 5 3 N 7E Al A=
Ve T EIhEE, Al el . ABA. T 5
WAk 0, 6, 12, 24 h BUES 3 FIhgent,
A RNA A G [ KRR A a) A R A
A 4R BUE RNA, f#f PrimeScript™ RT Master
Mix i & [ RRA R A A RA ], #%
HRUE I P AT R sk 5 8 cDNA, Bt ¢cDNA
M ddH,O #4T 1:4 #ikt, /] TOROGreen”
qPCR Master Mix il & (K P2 W8 i) i#k1 7
qRT-PCR. ]/l DNAMAN 6.0 #3535 9 (3%
1), M ARAEYFH A RN AR . PCR
P K ZR (20 puL): 4 ¢cDNA 1 pL, TOROGreen
Express 2xqPCR mix 10 pL, 1E[A]. S 5]4)
(10 pmol/L)4% 1 puL, A ddH,O #M% 20 pL, PCR
P 95°C60s; 95°C 10s, 60°C30s,
40 M E 3 REYEER , LR Actin?
KNSR (FE 1), R 27k TG R A X
FKikdt,

1.2.8 HIEAIE

FE IR IR K08 F Excel 2021 X 548 k4 74)
AL, R Excel 2021 i/ #4 &I 75040 T
AL
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Table | Primers used in this study

Gene Accession ID Forward primer (5'—3") Reverse primer (5'—3") Product size (bp)
CmAGLU1 MELO3C011570 GAGGCCGTTTATCCTTTCC CCCATGTTCCCTTGTTATCC 86
CmAGLU2 MELO3C013786 CCAAAGGTATGCTGCTACG CCTAGGTGTTGCGTTTCC 151
CmAGLU3 MELO3C012241 GGGTCGTGTGAAGATATGG CTTCCCACTTCCATCTAACC 106
CmAGLU4 MELO03C023196 CTTCGATCGTCTACTTGTCC GTCCTCTCCTTCATTCTTAACC 158
CmAGLU5 MELO3C021782 GTCCATCCAACTCCCTTATCC TCACATCGAGATTCACACTACC 366
CmBGLU1 MELO3C023519 GCTACAATGGTGGGACGTTC CCAATTTGCCCCTTCTGCTT 175
CmBGLU2 MELO3C015216 TGGAGATTCTGAGCATAAACC ATCCGTATTCAATGTCACTCC 211
CmBGLU3 MELO3C015214 CTCGCACATGCTAAGACG GATGTAGCCTTTCTGTCTTCC 131
CmBGLU4 MELO3C011430 TCTCTCATGCTACTGTCTCC GATAACATCGAGCGACATCC 86
CmBGLU5 MELO3C018247 AGGGATGGTGCTGATGTGAG CTCAAGTGTCTTCCGGTCCA 117
CmBGLU6 MELO3C018149 GTCGGATAGGAATAGCATTGG GCATATAAGGAGGTGTAGTGG 253
CmBGLU7 MELO3C009789 AGGAGATTGTGGAAATGAACC GGAACACACCAATTTGAAGC 144
CmBGLU8 MELO3C030711 GGAGACAGAGTGAAGTATTGG CAGCAGAAGATCGACATGG 103
CmBGLU9 MELO3C030721 GCTACTTCTTCATGGCATCC GGCTCATTCACTGTTGTCC 183
CmBGLU10 MELO3C009674 ATGCCTAACAATTGGAGCGT TAATGACAGGAGGGTTGCCA 160
CmBGLU11 MELO3C008574 CCCAATTTCATCTTCGGCGT CCACCGCTACATCACCATTG 145
CmBGLU12 MELO3C016718 GGATTTCTTGACACCACGGG ACGATGGGGTTGTTGGGATA 140
CmBGLU13 MELO3C017574 TATGTTCAACCCTACTTGGC CAGTATGAGCCCGTTTACC 113
CmBGLU14 MELO3C017964 GGACCCATAAACCCAAAGG CAATGCATCACCCTATCTCC 215
CmBGLU15 MELO3C035057 CTCCGCCAAAGAAACACCAA AACCAAATCGCCGTCCAAAA 179
CmBGLU16 MELO3C021253 GTGGGCTGATGGTTATGG AAGATTGACGTGGTATTCGG 83
CmBGLU17 MELO3C002474 TTCTGGGACTTGACTTGCCT GGTTTCTTCCTTCGTCGGTG 191
CmBGLU18 MELO3C002122 CCAGGTAATGTCACTCTTCC CCTCCATTCGAAGTTGTCC 153
CmActin7 - GTGATGGTGTGAGTCACACTGTTC ACGACCAGCAAGGTCCAAAC 83

], {{ CmAGLU2 MIARFE RECKTF 40, 24
FsE AP B 5 AR R SE AR A
F-0.099—0.374 Z[a], GRAVY<0, ¥ H7E/KE
F; BEMFREZERE/N, 7E 75.88 (CmAGLU4)—-
87.93 (CmAGLU5)ZZ ],

CmBGLU F W A E P KELE 151 aa
(CmBGLU15)-576 aa (CmBGLU1)Z [f] (% 2),
ABNTA3FHE7E 17.50 kDa (CmBGLU15)—64.16 kDa
(CmBGLU1)Z[a], B CmBGLUIS EAfaEEH
HAh, HeRBhREEn, ARERHEN T

2 BERE54M
2.1 FH/X AGLU #1 BGLU EE R &K
ANERER
BE T G BT A 2R R PR 45 A b X i R
1% 54~ CmAGLU K& 51, fir 45 4 CmAGLU1-
CmAGLUS, 456 F 3. 6. 10, 11, 12 54
ik (3 2) % E H 18 4 CmBGLU 5,
fir4 5 CmBGLU1-CmBGLU18, 43+ %ilfi T 1.2,
3.4, 5,7, 11, 12 54k F (3 2).
CmAGLU ZHEM R EHAKE SN 899 aa

(CmAGLUS5)—1 060 aa (CmAGLU2) (% 2); HIXF
4y FHETE 100.47 kDa (CmAGLU5)-118.23 kDa
(CmAGLU2)Z [i]; SEHAZ AfEE N, Mg
AT 36.78 (CmAGLU3) —40.95 (CmAGLU2)Z

&: 010-64807509

19.41 (CmBGLU3)-57.82(CmBGLU15)2 [i] ; filf
A A B RCE 2R K A F-0.214--0.575
ZMal, HREKEN; BB RBAE 68.22
(CmBGLU13)-86.35 (CmAGLU14)Z [f] .
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2 EHIK AGLU #1 BGLU £REREMSFNERER
Table 2 The basic information of AGLU and BGLU gene family members in melon

Name Length (aa) Molecular weight (kDa) pl Instability index GRAVY Aliphatic index
CmAGLU1 932 104.35 5.97 38.93 -0.231 84.69
CmAGLU2 1 060 118.23 5.33 40.95 -0.270 80.75
CmAGLU3 930 103.27 6.55 36.78 -0.153 84.70
CmAGLU4 917 104.29 5.97 37.06 -0.374 75.88
CmAGLUS 899 100.47 6.46 38.82 —-0.099 87.93
CmBGLU1 576 64.16 8.91 25.84 —-0.355 74.91
CmBGLU2 516 59.31 5.46 27.82 —-0.489 76.71
CmBGLU3 511 58.90 8.57 19.41 —-0.551 74.40
CmBGLU4 507 56.99 8.35 31.33 -0.218 80.79
CmBGLU5 432 49.46 6.25 32.09 -0.292 78.98
CmBGLUG6 289 33.11 8.73 30.55 -0.297 85.09
CmBGLU7 487 56.18 5.11 37.30 -0.462 74.46
CmBGLUS8 493 56.94 4.96 36.89 —0.483 74.97
CmBGLU9 199 22.93 6.99 36.29 -0.376 79.40
CmBGLU10 505 57.19 5.72 30.49 —0.249 82.24
CmBGLU11 504 57.95 5.30 32.62 —0.548 74.50
CmBGLU12 415 47.36 6.96 32.53 —-0.350 76.29
CmBGLU13 506 58.30 6.61 29.34 —0.447 68.22
CmBGLU14 507 57.18 5.49 31.22 -0.214 86.35
CmBGLU15 151 17.50 9.45 57.82 -0.575 83.91
CmBGLU16 538 61.58 8.13 33.53 -0.328 82.12
CmBGLU17 522 59.86 5.41 39.60 —0.306 75.08
CmBGLU18 507 58.37 9.35 22.98 -0.414 74.24

GRAVY: Grand average of hydropathicity.

2.2 FHIN AGLU ZKi&#1 BGLU ik
HELEFENSTIBER

AUNEA 12 S aik, 8 TR AGLU
F BGLU J& K 78 &I IE R 4L Hh i 2 A, Ak i i
JI 4 R T R SR AT 2 A 3 DR 500 B 7 I 1)
S AT LA HAE g ek F A E (B Do E 1A
AL, FIN AGLU FEEER 434 T 5 454 ik
I, CmAGLUL fii F 3 S 4L fk, CmAGLU2 {i;
T 6 Sk, CmAGLU3 i T 10 S fafk,
CmAGLU4 i F 11 S4tfk, CmAGLUS fii T
12 S4fafhk; HE 1B AT%l, &R BGLU JH 4>
MTE 8 4Ltk [, CmBGLUL AT 1 S fafk,
CmBGLU2 #1 CmBGLU3 fii T 2 S 4L fafk,

http://journals.im.ac.cn/cjben

CmBGLU4 fi F 3 5 4 i {k, CmBGLU5-
CmBGLU10 i F 4 S 4 fA 1k, CmBGLULL fii T
5 SYefafk, CmBGLU12-CmBGLU14 fii T 7 5
Yefafk, CmBGLU15 Fil CmBGLU16 £ T 11 5
ik, CmBGLU17 # CmBGLU18 fii T 12 5 ¢
XY NS
2.3 FHIN AGLU ZKi&# BGLU ZRi&HY
RGLETH

£ NCBI Mui T2 THIFEITS ). ML
(5 ). AKFEGS A BURG D)FIZEAI(S ) E
HF5, FIH 4831 (neighbor-joining method)
XFETR 5 A~ AGLU i@ R g b ey, 45
WK 2 B, AGLU B2 HT-TVIEAL,
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CmBGLUI0

30Mb CmBGLUI6

—~CmBGLUI

1 #/K AGLU FRi&E(A)F BGLU FRiE(B)HK R A& K E(L

Figure 1

CmAGLU2 Fl CmAGLU4 J& FIW.4 , CmAGLUS5
J&FIF4, CmAGLU1 #1 CmAGLU3 J& FIVIL
Ho FNS BN R R EIE, 2 MR LG
FHE——XFNFFR, CmAGLUI 5 CsAGLUI
R RN 70.16%, CmAGLU2 5 CsAGLU4 [H]
PN 79.84%, CmAGLU3 5 CsAGLU3 [R5
PEHN 69.45%, CmAGLU4 5 CsAGLUS5 [A] 51
;1 68.44%, CmAGLUS5 5 CsAGLU2 [a]JEME K
65.78%, #&/8 AGLU ZERIK 5 i R g Yy fg v
REAT — 22 AR ABL:

FHTBE H AEH N8 M) F%E e i It
BGLU ZEJ5 A 51 (48 )R )7 51 Ae)  iE Ak

&: 010-64807509

Chromosomal location of melon AGLU family (A) and BGLU family (B) members.

AT R G AT (F 2B). IR ST BGLU F ik
RN 10 LMY, 455 B8, CmBGLU9
CmBGLUI0 #1 CmBGLU14 J& T 1 4 ,
CmBGLU2, CmBGLU3, CmBGLUI11 J&FVII
W4, CmBGLU4 #1 CmBGLUG6 J& T VL4,
CmBGLU13 Fl CmBGLUI18 J& T IX V. 41 ,
CmBGLUS5, CmBGLUI12 il CmBGLU17 J& FXi¥.
2H . ARG PR IT BGLU FKIGHIES 48 13 A% 5
KT, AABGLUAS(SFR2) & —1™ B-#i%]
PRI, 5 8IRg ST BGLU ZK i HAth Al 5
KIEAE, AR IE R I C R CmBGLULS #
CmBGLU16 5 AtBGLU48 /3 h—4H .
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Figure 2 Phylogenetic tree of AGLU family (A) and BGLU family (B) of melon and other plants. AGLU: Melon
(Cucumis  melo):  CmAGLU1l  (MELO3CO011570); CmAGLU2 (MELO3C013786); CmAGLU3
(MELO3C012241); CmAGLU4 (MELO3C023196); CmAGLU5 (MELO3C021782); Cucumber (Cucumis
sativus): CsAGLU1 (XP_004140858); CsAGLU2 (XP_011660330); CsAGLU3 (XP_011655772); CsAGLU4
(XP_011650305); CsAGLUS (XP_004147325); Arabidopsis (Arabidopsis thaliana): AtAGLU1 (OAP18359);
AtAGLU2 (NP_177023); AtAGLU3 (AADO05539); AtAGLU4 (CADS5324970); AtAGLUS (CAA0384626);
Rice (Oryza sativa): OsAGLUl (XP_015622373); OsAGLU2 (BAA99366); OsAGLU3 (EEE53808);
OsAGLU4 (XP_025881777); OsAGLUS5 (KAF2928066); Wheat (Triticum aestivum): TaAGLUI
(XP_044354987); TaAGLU2 (XP_044338437); TaAGLU3 (XP_044346869); TaAGLU4 (XP_044424558);
TaAGLU5 (XP_044439123); Tomato (Solanum lycopersicum): SIAGLU1 (XP_004236960); SIAGLU2
(XP_004238937); SIAGLU3 (XP_004236811); SIAGLU4 (XP_004233180); SIAGLU5 (NP_001234030).
BGLU: Melon (Cucumis melo): CmBGLU1 (MELO3C023519); CmBGLU2 (MELO3C015216); CmBGLU3
(MELO3C015214); CmBGLU4 (MELO3C011430); CmBGLUS (MELO3C018247); CmBGLUG6
(MELO3C018149); CmBGLU7 (MELO3C009789); CmBGLU8 (MELO3C030711); CmBGLU9
(MELO3C030721); CmBGLU10 (MELO3C009674); CmBGLUll (MELO3C008574); CmBGLUI2
(MELO3C016718); CmBGLU13 (MELO3C017574); CmBGLU14 (MELO3C017964); CmBGLUIS5
(MELO3C035057); CmBGLU16 (MELO3C021253); CmBGLU17 (MELO3C002474); CmBGLUIS8
(MELO3C002122); Arabidopsis (Arabidopsis thaliana): AtBGLU1 (AT1G45191); AtBGLU2 (AT5G16580);
AtBGLU3 (AT4G22100); AtBGLU4 (AT1G60090); AtBGLUS (AT1G60260); AtBGLU6 (AT1G60270);
AtBGLU7 (AT3G62740); AtBGLUS (AT3G62750); AtBGLU9 (AT4G27820); AtBGLU10 (AT4G27830);
AtBGLU11 (AT1G02850); AtBGLU12 (AT5G42260); AtBGLU13 (AT5G44640); AtBGLU14 (AT2G25630);
AtBGLU15 (AT2G44450); AtBGLU16 (AT3G60130); AtBGLU17 (AT2G44480); AtBGLU18 (AT1G52400);
AtBGLU19 (AT3G21370); AtBGLU20 (AT1G75940); AtBGLU21 (AT1G66270); AtBGLU22 (AT1G66280);
AtBGLU23 (AT3G09260); AtBGLU24 (AT5G28510); AtBGLU25 (AT3G03640); AtBGLU26 (AT2G44490);
AtBGLU27 (AT3G60120); AtBGLU28 (AT2G44460); AtBGLU29 (AT2G44470); AtBGLU30 (AT3G60140);
AtBGLU31 (AT5G24540); AtBGLU32 (AT5G24550); AtBGLU33 (AT2G32860); AtBGLU34 (AT1G47600);
AtBGLU35 (AT1G51470); AtBGLU36 (AT1G51490); AtBGLU37 (AT5G25980); AtBGLU38 (AT5G26000);
AtBGLU39 (AT5G48375); AtBGLU40 (AT1G26560); AtBGLU41 (AT5G54570); AtBGLU42 (AT5G36890);
AtBGLU43 (AT3G18070); AtBGLU44 (AT3G18080); AtBGLU45 (AT1G61810); AtBGLU46 (AT1G61820);
AtBGLU47 (AT4G21760); AtBGLU48 (AT3G06510).
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Figure 3  Gene structure of the AGLU family (A) and BGLU family (B) in melon.
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Figure 4 Protein motifs of the AGLU family (A) and BGLU family (B) in melon.
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Table 3 Secondary structure, subcellular localization and transmembrane domain prediction of the AGLU
and BGLU gene families in melon

Name a-helix (%) Extended strand (%) pB-sheet (%) Random coil (%) Subcellular location Transmembrane domain
CmAGLU1 17.27 24.57 5.69 52.47 Extracellular matrix 0
CmAGLU2 18.58 24.34 8.30 48.77 Extracellular matrix 0
CmAGLU3 19.25 24.09 5.81 50.86 Extracellular matrix 0
CmAGLU4 17.23 26.72 5.56 50.49 Extracellular matrix 0
CmAGLUS 17.46 24.92 7.12 50.50 Extracellular matrix 1
CmBGLU1 33.51 17.88 6.77 41.84 Cell membrane 1
CmBGLU2 34.50 18.02 6.78 40.70 Cell membrane 0
CmBGLU3 34.44 16.63 7.24 41.68 Cell membrane 0
CmBGLU4 34.32 20.91 7.69 37.08 Cell membrane 1
CmBGLUS 39.81 14.81 6.48 38.89 Cell membrane 0
CmBGLU6 34.95 17.65 6.23 41.18 Cell membrane 0
CmBGLU7 36.34 17.66 8.01 37.99 Cell membrane 0
CmBGLUS8 35.09 19.07 5.88 39.96 Cell membrane 0
CmBGLU9 35.68 23.12 6.53 34.67 Cell membrane 0
CmBGLUI10 33.66 18.22 8.32 39.80 Cell membrane 1
CmBGLUI1 36.90 15.48 6.35 41.27 Cell membrane 0
CmBGLUI2 32.53 20.24 6.02 41.20 Cell membrane 0
CmBGLU13 37.15 18.58 7.51 36.76 Cell membrane 0
CmBGLU14 38.46 15.98 6.51 39.05 Cell membrane 1
CmBGLU15 36.42 21.19 7.28 35.10 Cell membrane, 0
cytoplasm
CmBGLU16 41.45 13.94 5.76 38.85 Cell membrane 0
CmBGLU17 38.31 15.71 5.36 40.61 Cell membrane 0
CmBGLU18 37.67 16.57 6.90 38.86 Cell membrane 0
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Figure 5 Protein-protein interaction network of AGLU family (A) and BGLU family (B) in melon.
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Figure 6 Cis-acting elements of promoters of the AGLU gene family (A) and BGLU family (B) in melon.
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Figure 7 The expression patterns of AGLU family and BGLU family genes in melon were analyzed at
different times of cold treatment (A), ABA treatment (B), salt treatment (C) and drought treatment (D).
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