WAL 2021,47(2):37 - 45 Plant Protection

FKS06 458 & A FKBPS2 & fa-F4{Em
(REFRILKHZA) RS0

@O, ENRT, F OFC. RAEY,
KEE, GBS, E)SE

(L el REAta Ryr=abe, fRE 0710015 2. FrEAO AL A Bt ORI DFTE T, R4 HUE A~ R
FRSEHE, At 1001935 3. AW TRE MR B o 504 5 AR Py Rl LN SE 300t . BMkTAE 026000)

WE AT A A Locusta migratoria manilensis %,9% A8 5 FK506 4 4% & (FK506 binding protein, FKBP)
B He AFFR R % EE PCR 54T FKBP52 A BH M & REV AL AR KR M T 0P e fik & Ltk
ik T FKBP52 AW, 43 B 9% a2 T FKBP52 @44 T2 % IMI330189 12 £ A B k3 A A Tk
R IR AR BRI SR Yok, ARG RAILFKBPS2 AR ER X ARAAR YA REL. P HF T EALEETRS;
J2 R B 20 64 P B o, A 9P 0 e R W 89 AR AT kA B4 &, FKBP52 2B A% 1242 bp, 5B E G 5 F &4
46 kDa, &AM ZBEGE AN Z LR LN, 26T 5%8H IMI330189 5 FKBP52 %44 M at, AL 22 % 10 X Rt
THERFRZF 93.33%,. F R KRIIK N RIEEE N RFRAL, LR LR R, FKBP52 A B i dbdd 474 &
TR AR AR B E M AL A 6 T 418 1 IMI330189 6943 %2,

KR ATk, FKS06 £46%8; 20THEBH; KRy

mESES: S476.12  XEKERIEFE: A DOI: 10. 16688/j. zwbh. 2020019
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infesting Locusta migratoria manilensis

TIAN Ye'?, LI Beibei*®, LI Shuang”?, NONG Xiangqun®*,
ZHANG Zehua*®, LIU Tinghui'*, WANG Guangjun**"

(1. College of Plant Protection, Hebei Agricultural University, Baoding 071001, China; 2. State Key Laboratory
for Biology of Plant Diseases and Insect Pests . Institute of Plant Protection, Chinese Academy of Agricultural
Sciences, Beijing 100193, China; 3. Scientific Observing and Experimental Station of Pests in Xilingol Rangeland ,
Ministry of Agriculture and Rural Affairs, Xilinhot 026000, China)

Abstract In order to clarify the function of FK506-binding protein (FKBP) of immunity in Locusta migratoria
manilensis, the expression of FKBP52 gene in different tissues and midgut of different stages was analyzed by
qPCR. The FKBP52 gene was cloned and expressed, and the target protein was purified. The effect of FKBP52
protein on the protective enzyme activity of L. migratoria manilensis infected by Metarhizium anisopliae
IMI330189 and the mortality were described. The study found that the FKBP52 gene was expressed in different
tissues of adults, and the relative expression was the highest in the midgut. In the midgut of different stages, the
relative expression was higher at egg stage and adult stage. The full length of FKBP52 gene was 1 242 bp, and the
molecular weight of the encoded protein was 46 kDa. The results of bioassay and enzyme activity determination
showed that, when M. anisopliae IMI1330189 was mixed with FKBP52, the cumulative mortality of L. migratoria
manilensis on the 10th day increased significantly to 93. 33%, and the activity of protective enzymes decreased

significantly. These results showed that FKBP52 gene could promote the infection of M. anisopliae IMI330189 by
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inhibiting the activity of protective enzymes in L. migratoria manilensis.
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Table 1 Primers and sequences used in this experiment
S 514 F311(5'-3") I
Gene Primer Sequence Note
Pactin ActinF GTTACAAACTGGGACGACAT
ActinR AGAAAGCACAGCCTGAATAG
FKBP52 QF TTGGTGGATGGAACGAAG SE B AR
QR TCCGTCGCATTGGTAAAG
FKBP52 FKBP52-F CGGAATTCGTCAACAATGATGAACGAATGC FER TERE
FKBP52-R CCCAAGCTTGCGGAACATCTTCGAGAAG

1D FRIZLA %R EcoR 1 F1 Hind [l B 4

The restriction sites of EcoR | and Hind [l are underlined.
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2 min; 95C 15 s,60°C 1 min,40 MEH . B PEEAR
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Buffer 2. 5 plL, dNTPs 2 L, Tag DNA 5 4 i
0.5 pL. EF##51% (10 pmol/L) 4% 1 uL.cDNA
1 pL X2 K 17 plo RN SFF R 94 C FiAS P
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Table 2 The components and their concentrations for each treatments
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Fig. 1 Relative expression levels of FKBP52 gene in different tissues of Locusta migratoria manilensis adults
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1: Egg; 2: 1st-instar nymph; 3: Midgut of 2nd-instar nymph; 4: Midgut of 3rd-instar nymph; 5: Midgut of 4th-instar nymph; 6: Midgut
of Sth-instar nymph; 7: Midgut of male adult; 8: Midgut of female adult. Data in the chart are mean+SE of three replicates. Different
lowercase letters above bars indicate significant difference among different developmental stages (P<0.05)

2 FKBP52 BEEEFRT YEREALBHEBMEXREE

Fig. 2 Relative expression levels of FKBP52 gene in different developmental stages of Locusta migratoria manilensis
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The conserved domains of FKBP_C superfamily are underlined. FKBP_C superfamily: FKBP-type peptidyl-prolyl
cis-trans isomerase
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Fig. 4 Amino acid sequence of FKBP52 protein and the conserved domain in Locusta migratoria manilensis

kDa M 1 2

kDa M 3 4 5 6
o 170
130
100
100
70 o
55
55
40
40
35 3
25 25

M: EH RS 18 1: PTG ¥ 5 i 20 IPTG R U0HE:3: IPTG 595 kil 4 NS IR 5~6: 4iKIFKBPS2EH
M: Protein Marker ; 1: The supernatant after IPTG induction; 2: The sediment after IPTG induction; 3: The supernatant after IPTG
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Fig. 5 Expression analysis and protein purification of FKBP52 protein
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Fig. 6 Cumulative mortalities of Locusta migratoria manilensis
in different treatments
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Table 3 Mortality analysis of Locusta migratoria manilensis in different treatments

Kb FRATE] /d ST % /% Cumulative mortality
Time after treatment IMI330189 FKBP52 FKBP52-+1IMI1330189 CK
1 (0. 00=£0. 00)b (0. 00+0. 00)b (5.55+3.85)a (0. 00=£0. 00)b
2 (1.11£1.95)b (0. 00+0. 00)b (13.33%3. 34)a (0. 00=£0. 00)b
3 (2.22+1.95)b (0. 00+0. 00)b (23.33%6.67)a (1.11£1. 95)b
4 (17.7845.09)b (0. 00=£0. 00) ¢ (32.2249.62)a (1.11=£1.95)¢
5 (27.7841.95)b (0. 00£0. 00)c (41.114£8. 39)a (1.11£1. 95)¢
6 (33.33%3.34)b (0. 00£0. 00) ¢ (53.33%6.67)a (1.11£1.95)¢
7 (42.22%6. 94 b (0. 00=£0. 00)c (62.2245.09)a (1.11=£1. 95)¢
8 (50. 00£8. 82)b (2.22+£1.95)¢ (75.55%43. 85)a (1.11£1. 95)¢
9 (55.55410. 72)b (2.22+1.95)¢ (86.6743. 34)a (1. 11£1. 95)¢
10 (60. 00£6.67)b (2.22+1.95)¢ (93.3343.34)a (1. 11£1.95)¢

D) AP FTIIR AR F I EARER . ARG 12 [ — I ] AN ] Ak P ] 22 53 48 35 (P<<0. 05),

Data are presented as mean®SE. Different lowercase letters indicate significant difference among different treatments at the same time (P

<0. 05).
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