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Abstract; Plant lysin motif receptor-like kinase (LYKs) are an important type of RLK found in plants. They have a
non-negligible role in plant growth and development, resistance to adversity stress, etc. It is a gene function in plants
research hotspots. In order to better understand the LYK gene in Physcomitrella patens, we identified and analyzed
members of the LysM-type receptor kinase gene family of P. patens, using bioinformatics and preliminarily discussed the
relationship between LYK gene structure, evolution and function by analyzing the basic physical information, gene

structure, chromosomal location and phylogenetic relationship of the LYK family members. The results were as follows:
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(1) There were 21 LYK genes in the moss, the amino acid sequence size ranged from 625 to 755 aa, the molecular

weight ranges from 69.54 to 82.02 kDa, and the isoelectric point ranged from 5.98 to 7.78. (2) A phylogenetic tree was

constructed by combining all the LYK proteins of P. patens with the LYK proteins of three typical model plants ( Oryza

sativa, Arabidopsis thaliana, and Medicago truncatula). All LYK proteins were divided into four subgroups (LYK-I,

LYK-II, LYR-I and LYR-II). The genetic structure and conserved domain characteristics of the members in each

subgroup of P. patens showed relatively similar characteristics, and it was speculated that they might have the same or

similar functions. (3) Chromosome mapping found that 21 LYK genes were concentrated on four chromosomes and there

were small gene clusters, which may also be related to gene function. This article analyzed the basic information of the

LysM receptor-like protein kinase gene family of P. patens, which can lay the foundation for the in-depth study of the

physiological and biochemical functions of its LYK gene family members.

Key words: Physcomitrella patens, lysin motif receptor-like kinase, gene family, bioinformatics, gene structure,

chromosome location, phylogenetic relationship
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Table 1  Identification of LYK protein gene family members from Physcomitrella patens

) EHKE P 25 H, 2 e 7 248 0 2

A5 FEH = Length of Theoretical W& TEHE Molecular weicht Subcellular localization
Gene code Gene ID protein isoelectric Intron number 0 P(éli(]a)r \)«elg CELLO i

(aa) point( pI) @ CELLO prediction

PpLYK1 Pp3c¢7_26350V3.1 678 6.65 1 74.13 JFi i Plasma membrane
(4.002 =)

PpLYK2 Pp3¢7_26350V3.9 716 7.78 3 78.11 Jii % Plasma membrane
(4.101 =)

PpLYK3 Pp3c¢7_26350V3.7 678 6.65 2 74.13 JFi Il Plasma membrane
(4.002 *)

PpLYK4 Pp3¢7_26350V3.8 678 6.65 1 74.13 Jii % Plasma membrane
(4.002 =)

PpLYKS Pp3¢7_26350V3.10 716 7.78 2 78.11 Ji I Plasma membrane
(4.101 =)

PpLYK6 Pp3¢1_6050V3.1 671 6.24 1 72.56 Ji % Plasma membrane
(3.086 =)

PpLYKT7 Pp3c1_6050V3.2 755 6.04 3 82.02 JfiE Plasma membrane
(3.837 =)

PpLYK8 Pp3c¢1_6050V3.3 755 6.04 2 82.02 J5i I Plasma membrane
(3.837 *)

PpLYK9 Pp3c11_6330V3.3 640 7.11 13 70.45 JFi i Plasma membrane
(2.579 =)

PpLYK10 Pp3c11_6330V3.5 640 7.11 13 70.45 Jii % Plasma membrane
(2.579 =)

PpLYK11 Pp3c¢11_6330V3.4 640 7.11 13 70.45 Jii I Plasma membrane
(2.579 =)

PpLYK12 Pp3c11_6330V3.6 640 7.11 13 70.45 JifiE Plasma membrane
(2.579 *)

PpLYK13 Pp3¢7_25560V3.3 625 5.98 13 69.54 JE % Plasma membrane
(3.864 =)

PpLYK14 Pp3¢7_25560V3.4 625 5.98 12 69.54 Ji % Plasma membrane
(3.864 *)

PpLYK15 Pp3c¢7_25560V3.1 625 5.98 13 69.54 JFi il Plasma membrane
(3.864 %)

PpLYK16 Pp3¢7_25560V3.2 625 5.98 14 69.54 Jii % Plasma membrane
(3.864 =)

PpLYK17 Pp3¢9_5820V3.1 697 6.23 1 75.27 J5i I Plasma membrane
(2.659 =)

PpLYK18 Pp3c¢9_5820V3.2 697 6.23 1 75.27 JFi il Plasma membrane
(2.659 =)

PpLYK19 Pp3¢9_5820V3.3 697 6.23 1 75.27 Jii % Plasma membrane
(2.659 =)

PpLYK20 Pp3¢9_5820V3.4 697 6.23 2 75.27 J5i I Plasma membrane
(2.659 =)

PpLYK21 Pp3¢9_5820V3.5 697 6.23 2 75.27 JEU B Plasma membrane
(2.659 =)

it SMART 3 A1 Pfam [ 3 43 7 /)N 57 16
LYK & PRSP E5 A3k, RIS 5 BT 5609 domain , 45 53
WE 2 #E 1:.C iR, 21 A LYK EH & A
25 P BRT LysM 4504 385, (H T & LysM 45 #4935 i)
M —E 5, R K4 MEGAT.0
FE /NI BiEE LYK SRR RGN R G LB W (E 1.
A) B 21 A LYK KRN B2 530 3 441
o NHEAER LY JE S TS E R 3 R L

TP LYK B 03— [F) R 8 2 e AR AR, AT 47 b
TR S Z R R

I3 21 AS/NSTBEBE LYK FER A AN T N &
FEM(E1.C), R 62%0 LYK FEH &A1~
3ANNEG T HPbH 6 4 LYK WY EH 13 4K
& T, 4 9 A PpLYK9. PpLYK10, PpLYKI11
PpLYK12 PpLYK13 PpLYK15; PpLYK16 &4 14 4
WEF, 821 MEEF & PR R 2 3 5
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A B C

A 21N LYK EHMARZEER , H MEGA7.0 R G L E M, 21 A~ LYK B 5 102 K& EMR T 51, ¥ H Poisson model,
Bootstrap=1 000, B. LYK % [K B {4 5F £ F (motif) 70 4 . 10 > motif F A [A] B (0 45 FEAE R, R [6] motif 78 B FH 4 W,
C. LYK JER RSP E R S A B A& 140 A, SRR IBHE SRR 2 i AR 4 5 X (B UTR) |, 38 68 08 T8 E 3R 7R 21 11 099 2 A [XC
(BRI CDS) , v 7l i Wy A4 B (0 2R 2R ORI TP Xl 30 3ol R T ) RUPT IR A% DX Bl 2, B SRR A A

A. Phylogenetic tree of 21 LYK proteins. Phylogenetic tree was constructed with MEGA7.0, with full-length amino acid sequences of 21 LYK
members and poisson model, bootstrap=1 000. B. Conserved motifs distribution of LYK genes. 10 motif are represented by rectangular boxes of
different colors, and different motif are indicated in figures. C. Conserved domain and exon and intron distribution of LYK genes. The green box
indicates noncoding region of protein (ie, UTR), the yellow box indicates the coding region of the protein (ie, CDS), and the black line in the

middle of the gap indicates the intron region. The length of each region can be inferred from the bottom scale, and numbers represent phase.

Bl /DSrmisE LYK SR IR GER T RR RSP RSTASAIR S E I 25 48 7B
Fig. 1 Phylogenetic relationship, conserved motifs, conserved domains and gene structure analysis of the
members of the family of LYK in Physcomitrella patens
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G AR ARG W& TR, K PpLYK14 FEBTA LysM-RLKs 5 B 5 1) 08 < 45 44 35 A1
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AR (5 75 HE 268 AR domains , 45 25 F K B2 T 38 o i 350 Lo 491 ) e

Different color boxes indicate different domains, and the length of each protein can be inferred by the bottom scale.

B 2 /NSEWiEE LYK 25 A PRSF25 38 ( domain ) 4347

Fig. 2 Conservative domain analysis of LYK protein in Physcomitrella patens
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The red diamond-shaped box represents the LYK genes of Physcomitrella patens, the blue box represents the LYK genes of Medicago truncatula ,

the green triangle represents the LYK genes of Oryza sativa, and the brown circle represents the LYK genes of Arabidopsis thaliana.
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Fig. 3 Phylogenetic tree of LYK gene of Physcomitrella patens and several model plants
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Fig. 4 Chromosome localization map of LYK gene in Physcomitrella patens
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