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Identification and expression analysis of GLP gene family in Panax ginseng
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Abstract: Objective To investigate the function of germin-like proteins in Panax ginseng, the P. ginseng GLP gene family was
characterized to clarify its expression pattern in different types of tissue materials. Methods The chromosomal localisation, gene
structure, conserved motifs, evolutionary relationships, expression patterns and cis-acting elements of PgGLPs were analysed using
bioinformatics. Based on the above analysis, four PgGLP genes were selected to study their expression in six different tissue materials:
P, ginseng embryos, adventitious roots, healing tissues, roots of living seedlings, petioles and leaves. Results In this study, 28 PgGLP
transcripts were identified in the P. ginseng transcriptome database, and chromosomal localisation results showed that PgGLPs were
unevenly distributed on 12 chromosomes of P. ginseng. Phylogenetic analysis classified PgGLPs into three isoforms containing 3, 10
and 15 members, respectively, with only PgGLPs in isoform II. cis-acting element prediction showed that there were several response
elements in the promoter region of PgGLPs related to phytohormones, growth and development, and abiotic stress.The expression
levels of PgGLP members varied widely in different tissue parts of P. ginseng, and four PgGLPs were found in different tissue parts
of P. ginseng. PgGLPs were generally expressed at higher levels in P. ginseng seed embryos than in other tissues with tissue specificity,
among which the expression of PgGLP16-01 was higher than that of the other three genes in different tissues. Conclusion In this

study, 28 members of the P. ginseng PgGLP family were identified and their expression showed tissue specificity. The systematic
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identification and expression analysis of the P. ginseng PgGLP gene family provides a theoretical basis for the study of P. ginseng

growth and development related gene families and a reference for the further study of plant germin-like proteins.

Key words: Panax ginseng C. A. Mey.; germin-like protein; gene family; growth and development; expression analysis

N2 Panax ginseng C. A. Mey. N HLINEI NS @
ZEAEAREY), RS, YOS NE
ZEW NBHENEG T A RIEA, NSRHE
RHFEEES, RN SE 2., 25858,
HER. AR EVi. S8 mEH R
FZMUFERS . NS EAHRILIZ P, RO
M I3 RGP Fraa S, BuEel uig o7 A b
B e8I Tz 25 B E R, fERZS. Bl TR
At AT BT Z AP, NS BB,
AR B R LAy, HARIE A 7= 52 Z R =
s, HEASEKKEERES, SmlhS&may)
AR e, KK, HrEE R
RETH 2 17 I 1 S 75 5K 101,

KR EEM (germin-like protein, GLP) f&—
KE/NEHRFETH e AR AR A, (Rl
WAE Ry —FR AR QB B ¥ 3l A7 AE T AR
GLP J& T cupin B B Z%, @HEH 2 MR H—
AMWE AR, HHTE C i & A R5F I cupin £544)
2, A 5EHETEESRE TEE. ZORER
W], GLP 2ty Iz AN —REARKR, HE
MIUFGTT Arabidopsis thaliana Heynh.. 7KF& Oryza
sativa L.« KX Glycine max Merr.. {84 Arachis
hypogaea L.« 13¥ Setaria italica Beauv.. 77 Musa
nana Lour.. 758 Camellia sinensis Kuntze F1K 111 %
3% Saussuea involucrate Sch. Bip. 25 )+ 4 € H
GLP HEHMAAAENS, HEr, CERFHEY. X
THHEY) TG By R % e E
AR EE0CO), Y GLP SEH FEZE AR, 1
MmeitEAMEAS S 2 M AR, GLP 72
RIXTAFSE, W, 2. o fERFFR-23,
FEVA TR AR KR G W Rl 8 & R, FERIR SR
H 220, R iR e A 12520058 3o R ANHRAR A= 40 o3 G s i
FLRERT, U128, 5 B0 S AR AR W W Gn A VR R sy
T E B3N - B 32331 H 4 g e B4-35EE Ty
MREEZEN, EAHEARIEYK 8B & A
[ (1) e 254t B A R D el 36,

BRI, RAWETCHEY) GLP FEERIH Dy Re xR~
HEYEKEE TN R G EENE . NS
H GLP B AR I, AR NS GLP 2 [H

(PgGLP) 3 N BHT % 52 M43, KRG HUAMT PeGLP
FIREER ARG R MR, RGN, Qv
EhL, IRAAER THEE R, JREd s REAS
PR, ERZHZR. SEAEETAR . WA HEANIRIZH SR
BHOFRIEIAT M, N PeGLP RN R D)6
fEHT SR AL — 5 B IR FEAL
1 M8

AHIEFE PR FH AR 9250 = R A7 I 2R
OASFFIIE. Aeil. BGH8. NSS4
AR RS 1 6 BRI ZIM R, Hh ASA e
R EHS R AMEARER I3 BB S 38 . A
FURT AU R S =M R I NS e e H R 1, A
4 MARFEEL (5. 12, 18, 25 4F) + 14 4NAH
MLV (AR SR REZ HRG A3k P
ZELORIHR. AR I SR SRR R
FiFD PAR 42 RGBSR (R D KRB ES
TE[W]O

R1 AL Q2 PREBIERMEIFIE

Table 1 Sources of 42 cultivated varieties of P. ginseng
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Table 2 Gene sequence numbers of exogenous species
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Fig.1 Chromosome localisation and covariance analysis
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2 Analysis of PgGLPs gene structure and conserved structural domains
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The different colors of () in the figure are used to distinguish between the five exogenous species of GLPs.
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Fig.3 Phylogenetic analysis of PgGLPs
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Fig. 4 GO functional annotation analysis of PgGLPs
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Fig. 8 Tissue specific expression analysis of PgGLP family gene in P. ginseng
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