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Abstract: The study PmGPX genes was played a role in Pinus massoniana insect resistance, that the great sig-
nificance for in-depth insect-resistant resistance mechanism in Pinus massoniana. PmGPX, a ¢cDNA region en-
coding glutathione peroxidase, was cloned in the transcriptome sequencing analysis of one insect-resistant ma-
terial in Pinus massoniana. Analyses included an amino acid sequence and an expression (qRT-PCR) analysis.
Results showed that the total length of open reading frame (ORF) was 741 bp encoding 246 amino acids. The
amino acid sequence analysis showed three high conservative character fields of the GPX gene family for this
gene. The isoelectric point of PmGPX was Pl 8.29, and the protein molecular weight was 27.08 kDa. In genetic
clustering, compared with some other plants, PmGPX showed a higher homology with Picea sitchensis (91%)
but a low homology with other monocots and dicotyledonous plants (64%-80% ). However, homologies of the
three typical conservative GPX family domains (G1, G2, G3) reached a higher level with other plants (82%-
100% ). The expression analysis indicated that PmGPX was expressed in all kinds of tissues with higher ex-
pression levels in leaves (P<<0.01), especially in young leaves (33.45 times more than the expression level in

roots ). Daily expression patterns were same in different insect-resistant materials and showed up-down-up-regu-
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lated trend the day. In insect-resistant material, expression of PmGPX reached a higher point earlier than that
of control (P<<0.05 in old leaves and tender stem). The expression analysis also indicated that PmGPX was
involved in the insect-resistant defense system of P. massoniana. This study laid a foundation for further analy-
sis of the PmGPX biological function and its role in insect-resistant defense with Pinus massoniana. [Ch, 5 fig.
29 ref. |
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R, 2 R T IR AR RS (B B A AR K R R 2 B UE AR, MO & TR Ok
FEERUR, YT B R N TARB R AR . AT SEAE R D e b Bl B 45 S cDNA R i PR 4
B (RACE)Hi AR, SRS ik AL Wy g S R, X AT AR 27 o i, R JH S5 i 7 i 3R 5 i ik =X S o
(qRT-PCROFLARBEFEH AR AL | ARG R AR E LR, S 5OK S AL H 3 B AL ] 52 11
WA

1 #HE57%*

1.1 LI

TR MR GL U D R AA A Ar “FAE)” “Songyun” FIXF A GCI01 JofE &, #kHE H 7Y SRR
FRFPUR , SR B VY S AR R VR . X AR T 2007 4F, MY 8 AL, BRAARATIE N 4 m x 4 m,
ML 25 0, B, RRAGEDRMICIESR, MRS RA 2015 42 A, Hb4120% H 2015 45 4
Ao HAREMFZER MR B 2015 425 3, SRAEME 0072 H i) 7. 00, 10: 00, 13: 00, 16: 00,
19: 00, A FEGCRA G AR A IR ER , 7 [B] 5256 % A7 0T -80 CukAfi 25 o
12 ZWHE
1.2.1 RNA #RA PmGPX L% S FrAFEM R RNA SR Z 8 Z WY RNA 2 B80S0 & (R A H])
HEATER ML, B BRI L] kAT o SIS BUS AT BER P UK R A T i, 2B M-MLV il 5% Sl 5
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1 ATGGCATCCTCTTTCGCAGCATCTATAGCCTGCAACTCGTCAATTGCCTCGTTTTTCAAC
MASSPFAASTIACNS S STIASTFTFN
61  ACCAATCCCATTAGATCAAACTCCCCGTCTTATGGATTCCCCGTCCAGGCACGCCTCGTG
T NPIRSNSPSYSGFPVQARTLYV
121 GTTCAAACCGCCCATGGGTTGCAAAAATCCGAACTGTTTGGCGATGTTTTTTCACTTAAA
VQTAHGLA QIKS SETLTFGDVFSLK
181 TCACTGAATGTTGCAAGGATTCAGTTGGAGCCTGTCAGAGCGCCAGGCCATGCGTTTGCG
S LNVARTIAGQLEPVRAPSGHATFA
241 GCAGCAGTGACGGAGAAAAGCATCCATGATTTTACCGTCAAGGATATTGACGAGAAAGAG
AAAVTEZIKS STHDTFTUV KDTITDTE K E
301 GTGCCTCTTAGCAAGTACAAGGGGAAGGTTCTGTTGGTAGTCAACGTTGCTTCTAAATGC
VPLSKYZ KG G KV VLLVVNVASIKTC
361 GGTTTAACTACTGGAAATTACACGGAACTTTCAAATATATATGAGAAATACAAAACCCAA
G LTTSGNYTETLSNTIVYEZ KYZKTAQ
421 GGGTTTGAGATTCTTGCATTCCCTTGCAACCAATTTGGAGGGCAGGAACCTGGAAATAAT
G FEIULAFPCNAQFSOGGA QEZPGNN
481 ACACAGATAAAGGAATTTGCATGCACCAGATTCAAAGCTGAGTTTCCCATATTTGACAAG
T QI KEFACTR RTFI KAETFUPTITFDEK
541 GTTGATGTGAATGGCCCAAATACAGCTCCAGTTTACAAGTTCTTAAAATCGAGTAAGGGT
VDVNGPNTAPVYKTFLIKSSIKG
601 ACAGGACTTTTTGGTGACGGTATAAAGTGGAACTTTGAGAAATTTTTGATAGATAGGGAT
T L F GDGTII KWNTFETZ KT FILTITDTR RTD
661 GGGAAGGTTGTCGAGAGATATCTTCCAACAACATCCCCTCTTCAAATTGAGAAGGATATA
G KV VERYTLZPTTZ S?PLAGQTIETIKTDTI
721 CAGAATCTGCTTGCTGCATGA
Q NL L A A x

B 1 PmGPX & W cDNA 53] Z &K% 53
Figure 1 ¢DNA and amino acid sequence of PmGPX
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Camelina sative , 3% 3. Phaseolus vulgaris WAL AR, Bk bR S5 0 2 RUE M3 w5 o0, HA &R A% .
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(Cys'"™, GIn™, Trp™), BAMY GPX HEAWEMES O 3 AR P P& IR (Cys) 58 5k Cys'™, Cys™
Cys'"(1512) .
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Figure 2 Multiple sequence alignment of amino acid of the PmGPX proteins isolated
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JoimAEAmborella trichopoda XP_011628062.1
[i /NKSetaria italica XP_004964650.1
L KZeamays ACG45293.1
K #Zostera marina KMZ71416.1
® I, 2 FAPinus massoniana
632 A2 Picea sitchensis ABK23808.1
I e M ¥ Genlisea aurea EPS69156.1
W HEAN & T Solanum pennellii XP_015085533.1
M HNicotiana tabacum XP_009803157.1
PEH T fH Medicago trumcatula XP_003588874.1
& W S Cicer arietinum XP 0044987981
bl $h KB G ossypium hirsutum XP_016744606.1
R Malus domestica XP_008379282.1

0.04 2 ¥ Brassicarapa XP_009117085.1
L Bk FFCamelina sativa XP_010472512.1
d T ik - Camelina sativa XP_010417265.1

|: U™ FFArabidopsis thaliana OAP00810.1
11 A7 SeEutrema salsugineum XP_006412543.1
EAMIPopulus euphratica NP_001306722.1
F JRCucumis melo XP_008452836.1

B3 PmGPX %5 Rt GPX R85 5) 69 ] £ 547
Figure 3 Amino acid sequences cladogram analysis between PmGPX and other GPX
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Figure 5 Expression of PmGPX gene in resistant and susceptible varieties of Pinus massoniana by gRT-PCR
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