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Cloning of hsc70 and its expression in response to crowding in the
oriental armywor m, Mythimna separata (L epidoptera: Noctuidae)

LI Hong—Bo** DAI Chang-Geng ZHANG Chang-Rong HE Yong—Fu***

(Institute of Plant Protection, Guizhou Academy of Agricultural Sciences, Guiyang 550006, China)

Abstract [Objectives] High population density causes stress to insect populations. Mythimna separata has solitary and
gregarious phases that occur at low and high population densities, respectively. This study aims to explore the role of hsc70
under crowding stress by comparing the expression profiles of hsc70 in the two phases of the M. separata. [Methods] The
complete cDNA sequence of hsc70 was cloned by RT-PCR and RACE. Bioinformatics programs were used to analyze the
sequence characteristics of the gene and its amino acid sequences. The expression levels of hsc70 in different developmental
stages (egg, 1¥-6" instar larva, pupa and adult) and tissues of 5" instar larvae (head, epidermis, fore-gut, mid-gut, hindgut and
Malpighian tubules) from different phases (solitary and gregarious) were detected by Quantitative Real-time PCR(qRT-PCR).
[Results] The complete cDNA of hsc70 obtained from M. separata (named as Mshsc70) was 2 184 bp in length (GenBank
accession no.: MH669276), including a 1 965 bp opening reading frame (ORF) encoding 653 amino acids. Sequence analysis
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indicates that MsHSC70 has typical motifs of the HSP70 family, including IDLGTTYS (11-18 aa), IFDLGGGTFDVSLL
(198-211 aa) and IVLVGGSTRIPKVQQ (341-355 aa). Phylogenetic analysis indicates that HSC70s from Noctuid moths could
be assigned to one well-supported cluster. Mshsc70 was expressed in all developmental stages of both phases, its expression in
1* and 5" instar larvae of gregarious individuals was significantly up-regulated compared to solitary individuals, whereas its
expression in 2™ and 3" instar larvae was obviously down-regulated. The differential expression of hsc70 in different tissues
was higher in gregarious than in solitary individuals, except in the epidermis and foregut. hsc70 transcripts were significantly
up-regulated (3.17 times of that the control) in solitary M. separata larvae after these were kept in crowded conditions for 36 h,
but transcript abundance did not change in gregarious larvae that were kept isolated for 36 h. [Conclusion] Population
density may be an important factor determining hsc70 expression in M. separata
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Primers  Direction d Product size t?r;l;z:;ﬁi Usage of primers
DP-hsc70 F GGTACCATCTCBGGCYTGAA 1048
Amplification of the
R CCYTTGTCGTTGGTRATGG intermediate fragment
hsc70 -5 R CTTGGTGGGGATGGTGGTGTTGC 1376 68 5' 5'RACE
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R TGTTGGCGTACAAGTCCTTACG
tub F CGGTAATGCCTGCTGGGAA 118 54.3
R CTCGCTGAAGAAGGTGTTGAA
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ATGGGGATTTTTTCGTGAAACGAAGCCGTCAATCGCGCACCTTTGCTGAGTTACTCTACGAGTTAAGTCAACGACTGAGATAGTTATACA

TAAAATATTAAAAAATGGCAGCAAAAGCACCCGCTGTAGGTATTGATTTGGGTACCACCTACTCATGCGTGGGAGTATTCCAGCATGGCA

M AAKAPAVGIDLGTTYSCV GV F QHG
AGGTGGAGATCATCGCCAACGACCAGGGCAACAGGACCACGCCCTCATATGTCGCCTTCACCGACACAGAGCGTCTCATCGGAGATGCCG
K VETITIANDA QGNTRTTUPSYVAFTTUDTET RTLTITGTDA
CCAAGAACCAGGTGGCGATGAACCCTAACAACACAATTTTCGATGCCAAACGTCTCATCGGACGCAAATTCGAAGATGCCACCGTACAAG
A KNQVAMNPNNTTIFDAIKRLTIGRIEKT FETDATVQ
CCGACATGAAGCACTGGCCCTTCGAGGTAGTCAGTGACGGTGGCAAACCAAAGATCAAGGTCTCATACAAGGGAGAAGACAAAACCTTCT
A DMKHWPFEVYVSDGGI K?PI KTIZ KVSYZ KGETUDTIKTTF
TCCCTGAGGAAGTTAGCTCTATGGTGCTCACAAAAATGAAGGAAACGGCCGAGGCCTACCTCGGCAAAACGGTGCAGAATGCAGTTATTA
FPEEVSSMVLTI XKMEKET|AEATYTLGEK T| VQ NA VI
CGGTTCCAGCGTACTTCAATGACTCACAGAGGCAAGCCACAAAAGATGCGGGTACCATCTCTGGCTTGAACGTTCTCCGTATCATCAATG
T VPAYFNDS SAQRQATI KDAGTTISGLNVL LR RTITIN
AACCGACTGCTGCTGCGATTGCGTACGGCCTTGACAAGAAGGGGAGTGGAGAACGTAACGTTTTGATTTTCGATCTCGGCGGCGGTACCT
EPTAAAIAYGLDI KTI KGSGET RNVYVLTITFIDLGS GG GT
TCGACGTGTCCATCCTGACCATCGAGGATGGTATCTTCGAAGTAAAGTCCACCGCTGGTGACACGCATTTGGGAGGAGAGGACTTCGACA
FDVSILTTIZEDG GTITFEVI KT STAGDTUHTLTGS GETDTFD
ACCGAATGGTGAACCACTTTGTGCAGGAGTTTAAGAGGAAGTACAAGAAGGACCTCGCCACCAACAAGAGGGCCCTTCGACGATTGCGCA
NRMVNHFVQEFI K RIKYZ K KTDLATNIE KR RALT KT RTLTR R
CGGCTTGCGAAAGGGCGAAGAGAACTCTCTCCTCGTCCACCCAGGCTAGCATTGAAATCGACTCTCTGTTCGAGGGTATCGACTTCTACA
T ACEIRAKRTLS S S STAQASTIETIDS STLTFEGTITDTFY
CATCCATCACTAGGGCTCGTTTCGAGGAGCTGAACGCTGACCTGTTCAGATCCACCATGGAGCCCGTGGAGAAGTCCCTTCGTGACGCGA
TS IT h A RFEEIL|NADLTPFRS STMEZPVETZ KT STLTRTDA
AGATGGACAAGTCTCAAATCCACGACATCGTACTTGTAGGTGGTTCCACTCGTATCCCCAAAGTGCAGAAGCTCCTTCAAGACTTCTTCA
K MDKSQIHDTIVLVYVGG6GSTIRTIPIEKVAQK KT LTL G QDTFTF
ACGGCAAGGAGCTTAACAAATCCATCAACCCCGACGAGGCTGTAGCTTACGGTGCCGCCGTCCAGGCCGCCATCTTGCATGGCGACAAGT
NGKELNIEKZ STINPDEA AV AYGAAVQAATILUHTGTDEK
CTGAGGAGGTCCAGGATCTGCTGCTGCTCGACGTCACCCCACTGTCTCTCGGTATTGAAACCGCTGGCGGTGTCATGACCACCCTCATCA
S EEVeQDLLTLLDVTPLJ SLGTIETAGSGVMTTTLTI
AGCGCAACACCACCATCCCCACCAAGCAGACCCAGACGTTCACCACATACTCGGACAACCAGCCTGGAGTACTCATCCAGGTGTTCGAGG
K RNTTTIPTI K QTAQTTF FTTYSDNAQPGVLTIAGQVFE
GCGAGCGCGCCATGACCAAGGATAACAACTTACTCGGAAAGTTCGAGCTTACCGGTATCCCTCCCGCGCCCCGTGGCGTGCCCCAGATCG
G ERAMTI KTDNNLLGE KT FELTSGTIUPPAPTR RGVPAQQI
AAGTCACCTTCGATATCGACGCTAACGGCATTCTCAACGTGTCTGCCGTCGAGAAGTCGACCAACAAGGAGAACAAGATCACCATCACCA
EVTFDTIDANG GILNVSAVETZ KT STNIEKTENIEKTITTIT
ACGACAAGGGCCGTCTTTCCAAGGAGGAGATCGAGCGCATGGTCAACGAGGCCGAGAAATACAGGACTGAAGACGAGAAGCAGAAGGAGA
NDEKGRLSI KEETIET RMVYVNEAETZ KTYRTTETDET KA QZKE
CCATCCAGGCTAAGAACGCCCTGGAGTCTTACTGCTTCAACATGAAGTCCACCATGGAGGACGAGAAGCTCAAGGACAAGATCTCAGACT
T I QAKNALESYCFNMIKS STMET DEZ KTLTEKTDTI KTISTD
CTGACAAGCAGATCATCCTGGACAAGTGCAACGACACCATCAAATGGCTGGATTCCAATCAGCTGGCTGACAAGGAAGAATACGAGCCCA
S DK@ITIULUDI KT CNIDTTII KUWLDS SNA QLA ADTEKTETETYESF?P
AGCAGAAGGAACTGGAAGGCATTTGCAACCCGATCATCACCAAGATGTACCAGGGAGCAGGAGGCATGCCCGGTGGTATGCCCGGAGGCA
K Q KELEGTIU CNZPTITITI KMY®QGAGGMPG GG GMPGG
TGCCCGGCTTCCCCGGCGGCGCTCCCGGCGCCGGCGGCGCAGCCCCCGGTGGCGGTGCCGGACCTACCATCGAGGAGGTGGACTAAACAT
M PGFPGGAPGAGGAAPG GGG GAGPTTIETEV Dax
TCCAACAGATTACAGCAAGCTTTTACCTACTTTGATATTGCAGTATTCAACTACAGTACAGTGTCTCCAATAAATAATTGAAACAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAA 2184

B 1 #5H Mshsc70 M HEE R IES R EEFT
Fig. 1 Nucleotide and deduced amino acid sequences of Mshsc70 in Mythimna separata

Elh HSP70 ZX ik gt bR 56 IDLGTTYS (11-18 aa), IFDLGGGTFDVSLL (198-211 aa), IVLVGGSTRIPKVQQ
(341-355 aa) F1 EEVD(650-653 aa) HH Aric. ATP-GDA 45 &1 AEAYLGKT (132-139 aa) FIEYT i 8% 45 #4358

RARFEEL (300-306 aa) FKJ5 7 HEdR i

The typical features of the HSP70 family, including IDLGTTYS (11-18 aa), IFDLGGGTFDVSLL (198-211 aa),
IVLVGGSTRIPKVQQ (341-355 aa) and EEVD(650-653 aa) are marked by yellow. A putative ATP-GDA binding site
AEAYLGKK(P) (132-139 aa) and a non-organelle consensus motif RARFEEL (300-306 aa) are indicated by balck rectangles.
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Fig. 2 Phylogenetic tree based on amino acid sequences of HSC70 from Mythimna separata
and other insect species (Neighbor-Joining method)
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The test of phylogeney is carried out using a bootstrap analysis of 1 000 replications,
and only the bootstrap value above 50% are shown on each node of the tree.
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Fig. 3 Relative expression levels of Mshsc70in different developmental stages (A) and tissues
of the 5th instar larva (B) of two phases of Mythimna separata
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Fig. 4 Relative expression levels of Mshsc70 after being crowded or isolated 36 h
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A. Mshsc70 expression of solitary M. separata larvae subjected to crowding for 36 h;
B. Mshsc70 expression of gregarious M. separata larvae subjected to isolation for 36 h.
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