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Cloning and expression analysis of Hsp90 gene fragment from
Phyllonorycter ringoniella (Lepidoptera:Gracilariidae)
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Abstract: [Objective] The fragment of Hsp90 gene from Phyllonorycter ringoniella was cloned and
its biological information and expression patterns under different treatments were analyzed to provide basis
for further study about the relationships between PrHsp90 and the development and heat resistance of P.
ringoniella. [Method)] The Hsp90 fragment was cloned using RACE-PCR technology. The expression pat-
terns of Hsp90 in different tissues at developmental stages under different heat treatments were analyzed
using RT-qPCR. [Result) The Hsp90 gene fragment with length of 942 bp was obtained, which was named
PrHsp90 and the access number in GenBank was KP671600. Sequence analysis showed that its amino acid
sequence shared high homology with Hsp90 from other insects. It had 98% and higher homology with
Hsp90 from Heliothis armigera (ADP37710. 1),Spodoptera litura (ADK55516. 1) and Helicoverpa as-

Clcks HEIT  2015-03-27

(AT HT] B AT E S AR R 50 B (ZDKJ-2014-32)

[(EERAT FH1990—) 2 INRIIRA LB+, FENFRE S AESRGEA F AWM. E-mail: guanhuaplant@126. com
CEfEEE] 2 SHA957—) . B Bevtid il A #0210 B0 2 S0 L 32 30 A 35 500 3 o 4 B 5 R b AR AL BIF T

E-mail ; lixin57 (@ hotmail. com



5 10 4

Eo e A G sk Hsp90 £ PR R B iy o b R H 3Rk X 43 A7 115

sulta (ADMZ26742. 1). Expression analysis of PrHsp90 in different tissues indicated its expression level

was significantly higher in wing than in head,thorax,abdomen and foot. The PrHsp90 transcript was de-

tectable at all developmental stages with dramatically higher expression in adults than in larvae and pupae.

Under heat treatments,the expression of PrHsp90 increased with the increase of temperature. After heat

treatments at 35,38,41 and 44 °C,its expression increased significantly to 3— 15 times of that in control.

[Conclusion) Expression of PrHsp90 is tissue-specified and it plays key roles in development and heat re-

sistance of P. ringoniella.

Key words: Phyllonorycter ringoniella ; HSP;developmental stages;thermal stress
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¥ F1.R1(3% 1), HH#E Trizol reagent kit i 5] & Vi
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PCR y= ¥y ¥4y fy 16 A ) TARAT FRZS "] Y
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min,4 CRAE. PCRY B ™Y 12 g/ L B is b 5k
JBE 44T R RS DU

® 1 Hspo0 EERBRY MM ILEE PCREFAEIBSI M FF 7

Table 1 Primer sequences used for partial cDNA cloning of Hsp90 and real-time quantitative PCR
5144 Bk ¥ (5" —>3") EIE7R)
Prime name Primer sequence Functions of prime
F1 GBATGAARGARAACCAGAA H R Besl
R1 GAACTAAATCAGTCTTTGG Primers for fragment
3-1 CCAGCAAATGAGGGAATACGATGGCAAG 3" 34519 3" outer
UPM CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT 514 RACE linker-adapter
3-2 GTTGAGAAGGTCGTCGTCAGTAACAGG 3'uENE 4 3 inner
NUP AAGCAGTGGTATCAACGCAGAGT 5 RACE linker-adapter
S-1 GAGAAGGTCGTCGTCAGT EWTIY
A-1 ATGGAATGGTCAGGGTTG Primers for RT-PCR
actin-F CGTGATCTCACCGATTACCTTA N E AL

GCAGCAGTAGCCATTTCTTGTT

actin-R

Primers for reference gene

L4 FISHMRERZELERMHNAE

* F NCBI #7115 ORF finder Chttp://www.
nchi. nlm. nih. gov/gorf/orfig. cgi) T. ., 7 #r
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(M-MLV) Jz # 5§47 (TIANGEN 22 7)) 4 1.
1.6 Hsp90 B RT-qPCR(EM K ER) RIEDHT
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ety MR 925 %= AT X N S 0k R O Ok 45
RS EFE ] Bractin(BI LR 1, FXtE
S WA a5 <R R AR AR A N A fE T 2k

RT-qPCR R fk & A 25 pl:12.5 pL 2 X Ul

traSYBR Mixture, 1 pL ¢cDNA, | FlF5 ¥4 1
pL.9.5 uLL RNase-Free water, I 254:95 C 3
min; 95 C 30 5,58 C 30 5,72 C 30 s,50 NMEH,
65~95 CHHEHL IR BT 10 s Fl Tl RIE i h £,
DUB & 3 35 24570 1 Re e
L7 HFESH

T 56 B0 SR FH A X A ik (27 2O R A X
LUk Hsp90 78 AN [ 2 8UR 45 & B B B 1) A XF
FIR AT HTES 43 LA Hs p90 764 [\ 2 2L R 4%
K B B Y R 3K R AR AE A S IR A TR R
Jip 8T Hsp90 By AHXE IR B AT 40 i, DL IR 26
CTFrFMRZEEAZH BN 1. KRG RUTY
B EARE2E"RR . K R SPSS 19. 0 %48 4k 22
A AT B J7 22 43 B (ANOVA) , 5 25 25 5
I3tk Tukey”s ¥, i J& H] Origin 8. 5 2 {4
Al

2 AR5

2.1 &Y HspI0 BRI RESFE IS
AL A P A B 1 KK S 942 bp
) cDNA J¥ %1, £ NCBI 713 i Blastx X}, & 8t
ZITPAE T Hsp90 K. s BT 5 09 & L)y
GNAEZ A T AT R IR R R I 5 A R
(ADP37710. 1)\ #2801 CADK55516. 1) | 4f 7% ik
(ADM26742. 1) 45 30 H B H i [7] U8 24 78 98 %6 LU
o AT BT AR T A OE 2 A s ik Hsp90 S ¥
G Haw 4 PrHsp90, BRI C R E
GenBank, 3k 18 & 5% 5 & KP671600, Xt 4> & 41 gk
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CAAGAAGCGTGGATACGAAGTAGTCTACATGACCGAGCCTATTGATGAATACGTAGTCCA
M T E P I D E Y V V Q

GCAAATGAGGGAATACGATGGCAAGACCCTGGTCTCAGTCACAAAGGAAGGTCTAGAACT
Q M R E Y D G KT L V S VT KE G L E L

CCCTGAAGACGAGGAAGAGAAGAAGAAGCGTGAGGAAGACAAAGTCAAGTTTGAAGGTCT
P E D E E E K K KREEUDI KV K F E G L

CTGCAAGGTCATCAAAAACATCCTAGACAACAAAGTTGAGAAGGTCGTCGTCAGTAACAG
c K v I K NI L D NI KUV EI KV V V S N R

GCTGGTTGAGTCTCCATGCTGTATTGTCACTGCCCAGTACGGTTGGTCAGCCAACATGGA
L v E s P CC I VT A QY G W S A NME

GCGTATCATGAAAGCTCAGGCTCTCCGTGACACCTCAACCATGGGCTACATGGCTGCCAA
R I M K A Q A L RDT S TMGYMA A AK

GAAGCATCTAGAGATCAACCCTGACCATTCCATCGTTGAGACCTTGAGACAGAAGGCTGA
K HL EINUPUDUHS IV ETTU LI RIQI KA ATD

TGCCGACAAGAACGACAAAGCTGTCAAGGATTTGGTTATCCTTCTATACGAGACTGCTTT
A D K ND KAV KDULV I UL L Y ETA AL

ATTGTCATCAGGCTTCGCTCTGGATGAGCCACAGGTCCACGCTTCTAGAATCTACAGGAT
L s S G F AL DEU?PQV HA S RTI Y RM

GATCAAGCTGGGTCTTGGTATCGATGAAGAGGAACCCATCCAAGTTGAGGAGTCGAGCGC
I K L 6 L 6 I D EEEUPTIQV EE S s A

TGGAGACGTTCCCCCACTGGAAGGAGATGGCGATGACGCGTCAAGGATGGAAGAAGTAGA
G D Vv P P L EGD G DD ASIRMMEE VD

TTAAAAAAATTCCCGCCTTTCTAGTTTTTTTTTTAATTTTTTTAATTTGCCCGGTTATAG
*

GGGGGCCGGGATGGGATTGATCAAAAGGGGGGGTACAGGGGGGGACACCCAAAAACTGAT
TTTATTTTGAAACAAATTCCTTTTTAARATAAATAACCTGGTACCCAAAAAAAAAAAAAA
AAAAAAAAAAAAAACCCCCCGGTTTTCCCCCCTTTTTTTAAA

Kl 1 PrHsp90 By cDNA 751 S HAE 5 1Y 2 2T 51
SO Hsp90 H R C R fhsy X (MEEVD) A R %I 4 r il
polyA B IMEAE 5 F 5 (AATAAA) I HERR . Z I B 05 F F =« "S54
Fig. 1 Nucleotide sequence of PrHsp90 and its predicted amino acid sequence
The cytoplasm Hsp90 C-terminal region (MEEVD) is underlined. A possible consensus
signal sequence for ployadenylation (AATAAA) is indicated with box.

The asterisk indicates the translational termination codon
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()3T A T 5 I R Y R S e RO e R S —
X Za S LA i XA — 32 B

GEUMERE Hspo0 &K 5 8338 [ v [ & 22 i B
% S LR SCTRC R Aty Pt o ARl ek R A 35t A% R
i, 5483 H (Coleoptera) . ;W # H (Diptera) . [A]
# H (Homoptera) ¥ F iy Hsp90 & [N 15 15 IE 5 ¢
S TRESTI € o e 7 v o - AU I O N £
Hsp90 He PR 5t 45 FE B e
2.3 HsplO EELHABARBEALAMZELEMEN
Fix

FIH RT-qPCR AR5 T PrHsp90 J K 7E

S BUAR Sk M IR R T S Fh g 4 i Rk K
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iU 3-A. M 3-A AL PrHsp90 1 T A A
B"J (1 4 4 rp A7 e 3k H 2 L AR X 28 3K 0 AE K W) 4

ZUrh A K IR — W R . PrHsp90
T ) AR X 238 A 2R R Y 842 £, Ho

K44 HU Helicoverpa armigera (ADM26743.1)
0.02 59| IR Spodoptera litura (ADM26738.1)
M A2 B H Dendrolimus tabulaeformis (ABM89111.1)

40

Wi B Mythimna separata (ABY55234.1)

‘L A e aramm Phyllonorycter ringoniella (KP671600) ]

99 3y X
49 ’:/J\iﬂlﬁ Plutella xylostella (BAE48742.1) .
] 45 4 S B Gonepteryx amintha (ADM26741.1)

T HABAH L, G S5 Al E N
NFERIEEZFEZE, PrHspo0 7E3% .5 f1 2
A KR EARA R ST F L 2ERAEE.

g3 B
Lepidoptera

Insects
84 | SOEHR Harmonia axyridis (ACL50550.1) w3 H
691 RN Tribolium castaneum (NP_001094067.1) :| Coleoptera
RU#E Drosophila mojavensis (XP_ 002008178.1) ] XDﬂlﬂifa
WH ¥} B Bemisia tabaci (ADO14474.1) ] SRz P
88 # K HE\ Nilaparvata lugens (ADE34169.1) | Homoptera i
N B Mus musculus (NP_032328.2) | 5 #zh
98 N Homo sapiens (NP_005339.3) :I Vertebrates

K2 R Hsp90 ZIMR 51 1) & et f

43 32 18] B9 B0 2 3 T bootstrap B E A9 F R KB (H (1 000 YR E &) s Z1E AR R E IR 0. 02 % (k1L 22 7

Fig. 2 Phylogenetic tree of amino acid sequence of Hsp90 constructed by neighbor-joining

The bootstrap test (1 000 replicates) is shown next to branch. The scale bar

represents the 0. 02% estimated phylogenetic divergence
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Fig. 3 Relative expression levels of PrHsp90 gene in different tissues and at different life stages

1st—5th. 1st—>5th lava. Different letters above bars represent significant difference (P<Z0. 05, Tukey’s multiple comparison test)
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H PrHsp90 35 B AT B A% SA/EH . PrHsp90
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KKV B IR R B T T B S R o R
PrHsp90 h#k TR AL I, H 263k &8 5 i
T 5L IE A
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moptera) ) B i 184 I 25 A0 07 5 B HE S ) (Verte-
brates) #E Ak 32 H B9 N /NG R 14 38 4% HE B 4
AHZEE B A Hsp90 #B R AR 47 b 2R 75 — &2, 30 W]
Hsp90 Al DL KW 5T W) Fi 1) R 58534k

SO Hsp90 B PAE AN [/ 41 8L b 3R 3k Y
WA R R, PrHsp90 163k M i 2 b A
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i b, 3 W 2 B e — T8 O O B R A B R D ()

(=}
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T, POMEAS R RN AT RS N AR
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HIEME. KEHFITIE, HSPs & i 5 4 9k
i $PE 1 3R A 52 OE AR OG0, S SR Rk Hisp9o
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