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Analysis of differentially expressed genesin the lipid metabolism
between diapausing and non-diapausing pupae of Exorista civilis
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(1. College of Agriculture, Inner Mongolia Minzu University, Tongliao 028043, China; 2. Institute of Grassland Research,
Chinese Academy of Agricultural Science, Hohhot 010010, China; 3. College of Life Science and Technology,
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Abstract [Objectives] To analyze the roles of differentially expressed genes and metabolic pathways related to lipid
metabolism in the diapause of Exorista civilis. [Methods] High-throughput sequencing was used to complete the
transcriptomic analysis of diapausing and non-diapausing pupae. Differentially expressed genes related to lipid metabolism
were screened with bioinformatic methods and analyzed using GO and KEGG enrichment. [Results] GO enrichment
analysis indicates that differentially expressed genes were enriched to 48 GO terms and that the largest number were enriched
by biological processes. KEGG enrichment analysis successfully annotated 112 differentially expressed genes involved in 15
pathways, of which 48 were up-regulated and 64 down-regulated. Differentially expressed genes were mainly involved in the
glycerophospholipid metabolism, fatty acid degradation and the glycerolipid metabolism. Differentially expressed genes
enriched in these pathways showed different expression trends. [Conclusion]  Fatty acyl-CoA reductase, stearoyl-CoA desaturase
(delta-9 desaturase), and glycerol-3-phosphate dehydrogenase are differentially expressed in the lipid metabolism of E. civilis,
and may therefore play an important role in formation of the epidermis, cold resistance and energy transfer, during diapause.
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Hir B e R RN RIAEE, SESE AR AE A
TELR AL N ORI (A, 2008 ), 7R W
BYEFR B, BRZE . BoKALS WA H 7K 2
B ( Hahn and Denlinger, 2011 ), §35, JLHZ
Hh =g, VB8 B R i ghad B b S AR R
Y AR K 4ty 5 R AL | 4
FERZ LA B VIR C R . 7E5 A Bombyx mori #ff
B A, BREMKEIERSMEE G LT Z
WO AR DR , RE TR S Ak T LA IR G
RERMAEREE (RKFE, 2002); WL WARZE
Xf B Hoits & 0 (R] OR FF B i P 2 OCE 22 ( Batz
and Armbruster, 2018 ),

AR, R R TG & R R T AR
3B U SR 2F T T OARST , % el Je R E —
ELEMRET W EXRTYNES, B
mRNA, rRNA, (RNA (EHEARS, 2012), 7]
DIKE R UEAN R 55 T B 2R RS B S R A T
P&, Mimfeist TCTRRIDIE, ARKEAR . &
gk E A BRSPS N A & R (David
etal., 2006 ), HFl, %F KB R 41241
R FEAR PR AR e . L5 (2017 ) B R
SN LEEE 5B T HH I B %% Aphidius gifuensis
B M 22 kB, 25 SRR Se i ¢
WRIIER 5 B BB, R IgEH: | JE2E
U AN SRR B IR OC . XIBAE (2020 ) 3@ 5k
XF 4% AR I % Lysiphlebus testaceipes il 7
B SR AT, IR AR AR OG22 S 18 B A AT g
Sitm e m R R A%, MSMERE
BRRH O B 22 S5 DRI 9 3% 28 T RE 41 i) 12 e B £
PEE . P, ST E SR AR OC iy 22 S L A
MHARGEEAAEZE L,

A FESE 270 Exorista civilis i@ T3UG# H
ZrieRl, SR AhEEM H E BRI EEF AR L,
BB AR, B FE) 2R . BT
X <P 3B A B AR DG B IR AR 5T A P
TEAFRAE AL DT T, AHOCHR 1B R 4R 16 P i &
Irh R ——H i B TR E o, X
Al B T R 259 T <4 B AR A R i & 1Y
FEEWAEY (IMVEMS, 2017 ). SRWIXF A>T
TRV 5% 2 b il B QIR I IR A R DG F 9 )5 38 Ry

B2, AT I (o e 3 ) e e A e
il B AR WA TR S A o, i A
oA S ARG A S AT IR, DS
J5 Bk — 2L WE ST A B AT W T IR AR 2 T LA
BEE B FEA

1 #MR5HE

11 #EREFEST

B A EECR A T NS A IR XA
TVBIRIL, HEEIZEHN, DL 20%A 4 KRR 2F
FORG Bk SRS S S, 4 RS SECA AT
TR R &P (20 emx10 ecm) fRFEE 5
W5, #AWTE FR A (35 cmx30 cmx10 cm )
Hfe g%, TRl A B AS e B A7 e, 7R 5
F1 & HAE f BN TR R, IR e &b B 20%
W K AR o 5 SRl He 55 <-4 38 A W 1) R L
B2 50 + 1, BETIUREHR (25+1) °C, FAXE
H 70%£10%, YCJEWIR 161 : 8D My N TS M46
Hf I . RE I8 PR ) T JE BRI RS
A A IR HUBA A K B R IR & e 7R
FHBIK, PREFKE LK

12 HRkE

HA R SE R B, <48 27 e i 5 175 = 1R
BESR (11£1) °C, SEJEHIN 8L« 16D, WiE B&
S o AR B AR ) A A R R TR
(25+1) °C, JGJE MR 16L : 8D, M JE N
70%+10% M PR EE S5 i35, H 2418 A
(1) 3 3540y U B K — 0400 B AT I 3 40
BTN AR A (11£1) °C, SEJE 8L ¢
16D, MR 70%+£10% . YEHEGREE N 8 800 1x 1)
WE SR THREAT 40 d, RPHHE AP L
WS, KRB IR W AL, A - 80 °CK
FEARAT s B —EB 2 3 Wl U AR E N
(25+1)°C, JG6JHW 16L : 8D, IS N 70%+10%
YN TAGAR AR 2Ll 57, 2 <R A8 A i i 1
I, AR RS B WRAE AR S8 1t BRAH KA
B AT, A - 80 CUKFATRAT o
H3INEYFEER, B EYFELLL 2 Ll
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FEARS
1.3 #HMmE RNA BJIREX

P AR IB AR H ( Diapause, D) MR
H (Non-diapause, ND ) ZHHJIH#EFT A RNA #
B, BRACEW SR, A 3 AN EYFER,
SR E RN 0.6 g.

H 50-100 mg VKR4 18 27 Wl 7 AR i
B SEL BER N, BARE, PHE, JF
JIA 1 mL [ TRIZOL 213, {ER#E % DNA {5
Y B REAERLE 1.5 mL (1 EP & H, TEIRE N
15-30 CTFHE 5 min, B EZERICE KA E
T EP &9, JMA 0.5 mL FNEE, 76
15-30 °C&AF F#E 10 min, SRJ57E 12 000 g Y
SR B 10 min, Bk BVEW, A 1 mL 75%
CBEVRU RNA JIVE, $85), 7 2-8 CTFEL,
FER R, B 5-10 min, X RNA JUHEE
e, EE RNA JUIER, i/ RNA
fitg (17K 3% 0.5% SDS Wik, XHUTIE AT P4 ff o

RNA # i BT s &zl i Nanodrop i#17, &
SEFHTJE RNA B /KR R 28 6 R I Y ODagoraso
1B SRS A TE R 2 pLABAE IR Y EP 45 A 98 pL
JC RNase /K, BEL.ORSEIH ODagongo 1Ho B
Ja b TR RNA 523 PR DNA 15 Uik,
i P FP A AR R B B A FEL K

14 XEHMBSAF

K <-4 3B 20 D AT ND ZHRR S, R & 4%
J&. BRI S1Y) Oligo dT, SAJRTTHT
mRNA, LLE R BAENER, ISR & R
—4% cDNA, RJFMEG N 5k, G lEH#E T4l
FERUEE | B FN poly (A)R . fie)r 4T PCR ¥
e, ik AR Y, AR BRSO . FE SO
MR Z G, T O R TR 50 .

ZJa ALY, b UE raw reads, ZEAfIG) &
Y reads Jii, FFaK13AY clean reads K A Trinity
$2 G A, R Corset B2 P X 5 SRAR AT IZ IR
R, P cluster FHNIEATIESER0530T o

15 HEWERFESH
0 A5 38 1 SRR T 7471 raw reads , 5 2%

B3k (adapter ) 11 reads, £ N (N R
TeAf e B E B KT 10%09 reads ); 25
BRAG B & reads ( i {H Qphred < 20 AOBHIEEL
A reads B9 50%LA 1 reads ).

315 clean reads J5, KM Trinity XJ clean
reads HFATHHELIRBUS S0 IS5 791 B
PHER BN S AT, DAY clean
reads £ ref F A mapping., %3 #%H T RSEM
A, 20153 T AR S X BRI
19 readcount £ H , FJ-X1 H 4T FPKM ( Expected
number of fragments per kilobase of transcript
sequence per millions base pairs sequenced ) f4ft,

HET 3B R 1) Rk 7K -

A MR IR B P.g<0.05 ,  H [log,fold
2% R ik 22 S 3R Gk AR A
[(Differentially expressed genes, DEGs); fold
change (FC)] b 2= 5154k, Paj WKIEFH P
value, Pog /)y, FRon2Em i3,

izl GOseq J7iExf 2Rk G 4T GO
BT (Young et al., 2010), H5GH DEGs
BT E] GO BdE M 2 Hb, F 2 a4 H
AORE AR, SRR BEAT XS L, i€ DEGs
BEEENFH,

FIH KEGG Pathway FZHE 1 , 3L+ LA
Kis:, K+ DEGs Mtit 3| pathway, SRJ5 1T 0%
TEEESN, fEXHE N A ER T AR
Pathway {ERERUEERIECH ; n ol N 22 5 3Rk ik
ECH s My BT Ak B b T R O O 4
Pathway FYEERIECH s m oy BN HEARE Pathway
2= RBENEH , Fris Al

)

2 HBREHH
21 HRAHE

B SR F22 Trinity $64%, L4535 137 725
NFEFARTF I, B SR PHE R E R B0 i fE
200-500 bp, M FESRA LT 32.64%; HOEDE

change[>1
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FERJEMELE 500-1 000 bp, A MBI
25.71%; PHER A TE 1 000-2 000 bp AYE R

10 000
7500

5000

FEP BB
Number of unigenes

N
W
(=
(=]

NI I N
RSN S P

o B SRS BB 21.14% 5 PFEZICEE KT 2 000 bp
AR L e S A B 20.51% (11 1),

RO ORI
ST LSLSLS S

\\\\,\,\\\/\\4/’\/
FH K B A]F% Unigene length interval

Bl HEEREAKESHHE
Fig. 1 Distribution of spliced transcript length

22 ERFRZIEEN GO EENH

TEADAR B WA R & R B, AR ACIAH
KR FRIRF P ILE R 48 > GO K HH,
AR | AR AR Ay T I RE = ER Ay, 22
SEFIRIEN E R/ 10 AWK 2 R, Hi

160 -
140 136

—_ =
S N
S O

(o)
(=]

ERFREE S
expressed genes
8

The number of differentially

N
(=}

36 PR AR TAEY S AR, 9 M RBNRE R T
srFuine, 3 MRIHERE R T AR o BRI
HH O 10 22 S 3 18 i A A g o £ il o e e 4 A 4
wix%, it 136 4, HRERBRAYE M, &
87 A~ DEGs; 7edifigfgmfligfidfe, & 86 4
DEGs,

. ENSER S F 5460 S
& TSI IS Fs
&3 AT EE FHIE 3RS
O *Qo %0'\$ QQ ~O % FuP Ny %-’\7\:,&
A REFOF > LY F g @
& X L AV A
'& (3) 6\ ~ (3 (3)
& o4 & & &
S

GO %4 H GO terms

B2 ¢EEFRHEMEFTHEEERGPNERREIER GO E&A
Fig. 2 Analysisof GO enrichment of differentially expressed genesin the lipid metabolism
between diapausing and non-diapausing pupae of Exorista civilis
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23 ERFRZEHEMN KEGGC BESHT

W e, WIS KEGG RS
BP0 25 5 ek JE B 112 A4S, Hip A
R 48 >, TIBYNECH 64 4o A IA 7
WE A, x2S RRILFITT KEGG Mk E
b, WREHEFRAEFEET 15 &
WP, AR - FRIR AT A6 AE DUFR RR 1R |
ANHUFIIE AR 0 A0 5 . Bk 2R MR ARt . B i
A A . RETBR IR . B DT RR S . Hr il
REACHT . HIlBEAe R, WamER A . AR ARyt
BRIAED A L. BEEEARIRT . R A AL,
2 [ BESL R A WA i S B 1 B R e o
e HBEAR R hE b, 22 F Rk AL B AR EL
W%, & 23 4~ DEGs; H.UZIRIGHR M,
% 16 1~ DEGs; Hihlgfti, & 13 4~ DEGs

(£1)

TERR IR A i b, PEMERIEE A R
( Fatty acyl-CoA reductase, FAR ) 2B T AS[a] 2
FER) BRI, 22 RAEEUR R T 146.49 i,
R HEBEELAIIE A DR BRI, X2
A R i I TR A S A D e et A v ) O S il
(Kl 3). TERRNTRR G BGEE, ARi R & B
WA LR, WA TEERL, BIEsum sl
O 41.26 £%, FERTECH 116.58 1%, BRIITR & W
P e R R i AR e AR B AR 2R | AR FE AR
JILA R R B IE T RE . TEAR D7 IR 1< 38
R B8 A 77 1 B 11 B A ZEf ( Elongation of very
long chain fatty acids protein ), BEA FyEZRIA,
WA TIHEIEL,
TEZE B BEA ) G ad B, 22 S aRaA B S
I O-Mi K44 % ( Sterol O-acyltransferase,
SOA ) K Mg 1A 12 g T / 0 & 1t 158 /K % T

x1 CBEEFRHEFNETERENESREIERERERPEXBRNERSN

Tablel KEGG pathway analysis of diapause-associated genesrelated to lipid metabolism in Exorista civilis

2SRRI %R TR
S HE RILER RILFEH
Jlambrst - Upion o Do
expressed genes expressed genes expressed genes
o -WRRERA T Alpha-Linolenic acid metabolism k000592 2 1 1
A IR BRI Arachidonic acid metabolism k000590 4 1 3
HETHG R ) A 1 2
gfjnuiigiﬁzfé zijfl;tifi fatty acids ko01040 . : 0
RkJSIR AR Ether lipid metabolism k000565 7 4 3
NeWiFR AT A= ¥4 Bl Fatty acid biosynthesis k000062 4 2 2
fR AR % fi% Fatty acid degradation ko00071 16 9 7
fE iR MK Fatty acid elongation ko00062 8 2 6
HimAs R Glycerolipid metabolism ko00561 13 6 7
Him#ENE L Glycerophospholipid metabolism ko00564 23 8 15
WIHBRARH Linoleic acid metabolism k000591 2 0 2
JEAE JEF R (94 905 i Primary bile acid biosynthesis  ko00120 1 0 1
BSWEAR LM Sphingolipid metabolism k000600 8 1 7
KA YA Steroid biosynthesis ko00100 2 0 2
KF R E A YA W, Steroid hormone biosynthesis k000140 9 4 5
RS 1) FICRIT G i €600072 g 5 3

Synthesis and degradation of ketone bodies
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| RE i BRIES Fatty acid degradation |

1 PFEMTRIES Fatty acid clongation

i el ( HimARS Glycerolipid metabolism)

(;éégg) gc—ml—voq—h.l.l.wﬂ—»olf-ﬁ‘jﬁ@‘
Hexadecanoate 16-+7pes 16
(Fatty acid) 16-Hexadecanal
FAKERAREA

Hexadecanoyl-CoA

L-AAimE
L-Palmnitoyl- ¢y
carnutine
+PUgEREA A —
+ Texa-docanoyl il BAA FHAHA EREA
okl ( or | Dadecanoyl- (- ¥ Decanoyl- ¥ Octanoyl- ¥ Hexanoyl-
WA O o) oA OCoA OCoA CoA
1.3.3.6 J[ 1.3.99.-] 1.3.99- | 1381 [ 1.3.36 |
1387 | 13.88 13.88 [133%][1399-] 1.3.3.6
13.89 5 1387 |[ 1388 [13:87 (13838 13.87 |[1.3.88 13.99-
RAAN :[mx; ,}nnh’; Ifég ¥ trans-Dodec| Z3k-2- ¥ trans-Dec- | -2 ¥ trans-Dec- ﬁﬁ-Z-! trans-Dec-
B2 2-eeno T' Z-Ceno e-c ;%gﬁ__ & 2-enoyl- 2t 2-enoyl- - 2-enoyl- CHRE  2-enoyl- -2 T BeRGA
BREE-CoA | Con” oo A | CoA HEA | CoA A | CoA HEGA | CoA {rans.But 2.en0y1.CoA
[EErag)[42174] |[E2na)[42174) |[EEmaz[e2174] | [@2Ea7)[s2174] |[E2EA7)fe2174] | 42007 ]4.2.1.74] 4.2.1.17
§)3- -3 | &3 (838 L (5)3- (9)-3- ()3 (9)3- (93 & (93 (5)-3- 5L T Hi-HIAIA
ﬁ)-‘?j‘%ﬁ y Ec);toxy- #AkA+ :e);rd:?xy- H+— & Hydroxy- g)g@? E; Hydroxy- | -3 ‘) Hydroxy- | #3E !_) Hydroxy- O (S)-3-Hydroxy-
H-4fA T decanoyl- e decanoyl- KIS a4 ! A & octanoyl- | el hexanoyl- T butanoyl-CoA
CoA A | coa A CoA CoA A CoA A CoA
T35 iaaen]  |[rriss|fiaenn] | [rass |[iitety] | [nrass|fiiien] | [Liiss|(iiian) | [Liass]iien] 1.1.135
» 3-Oxo- » 3-Oxo- 34U | 3-Ox0- kE-7iv 3-Oxo- 34 | 3-Oxo- 3-8/ | 3-Oxo- LB ARG
;2§+é hexa- iﬁ{; E) tetra- —k ¢ dod 1-| S38- z; d - | - b octanoyl- | Eft- & hexanoyl- Gficctoacetyl-CoA
A decanoyl- fmesy decanoyl- BAFA CoA A CoA A g CoA
CoA " CoA
[2.3.1.16 23.1.16 | &
Synthesis and degradation
WA O i AO $iw A O A AO M AO of ketone bodies
CoA CoA CoA CoA CoA
A A
KEEARMIR KRR >
Long-chain-fatty acid OO Long-chain acyl-[acyl-carrier protein] E‘c?tfgg: ﬁ____ . ﬁlﬁ?&% 1%?3;@@
N . metabohsm
Wk, Wok3, 6+ O TR [Acylcanie potein] I

cis, cis-3, 6-Dodecadienoyl-CoA O%——{BBB8—0 K5t, Mist-2, 6-Z4fMi-HIMA Trans,, cisLawro-2,, 6-dienoyl-CoA & ~ _
(R}I;_-;?ﬁgaﬁﬁgfc voo (S)-3-¥3 T W-HAA (S)-3-Hydroxybutanoyl-CoA
1-@#2 1-Alcohol Ali::%rde - Fﬂaﬁtt}zjﬁd
Kk Alkane O [1.14.153] o 0°° m-g;ﬁo%gafﬁmd
SuBE (00) 0 -5 vloa W

AB/R@ed) O
bredoxin (red)

1.18.1.4

B3 ¢EETFRGTEMEFRETRERREEREREHRERERTHEESN
Fig. 3 Enrichment analysis of differentially expressed genesin fatty acid degradation pathway
in diapause and non-diapause pupae of Exorista civilis

LLITHEFIR 22 5 B ] B, SROTHER R 22 S B T
Red boxes indicate differential gene up-regulated, green boxes indicate differential gene
down-regulated, and red ovals indicate differential metabolite up-regulated.

( Lysosomal acid lipase/cholesteryl ester Mk 4 B A i & B ( Stearoyl-CoA desaturase
hydrolase ) ¥4 F A, 7R MARICHH, 7 (delta-9 desaturase), SCD), Yo Bk, &
BN R P4S0 EREREH PG 14, % FLFERECY 6024 fF.

TR, SRR RS Y (n 3 iWtig

RS ) FAMEPEAG Y (W)U A 1) s Fn 22
WFSE) SR, TEH MRS, Hh 23 T I A AN T A 22 e R R R
D EFRBER, o 3-8 H b I S R BN AT - TR A W Y i 7 AR v A

( Glycerol-3-phosphate dehydrogenase, GPDH ) s, 7ER W E WA, BEER R E he
FURERTR s TR AR T RR 1) LE W) & i, BEAS eSS, AT R K IRE R TR, JF HoR 28 e
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BIE AR S W R R EEHFEIR ( Sinclair,
2015; Sinclair and Marshall, 2018 ), ¥ & HIE A
P BT PR 4P 2 B R R ) A A R B A S A IS
3 FERY AN E (Gomi, 2000 ), KL, BIRR4:
B 27 i & o B BRI B Tk — 20 4R
AL B A Pl
FEARHEIE AR B W), BRI e 25 5
FRFEHEE R L, W ) 15 % KEGG 1R %,
FEALHE AR T PRI . AN R AR 17 R %) A= W A
K H BN A4 . h AR E I 22 5
FOIRHER 22 AR B 12 FAR, FAR 7E4
FE B TR 7 U MA) S A R R B Ak, BE
A FMEE, WA THKE, HESCT FAR 18
REAMESPOERFEEERA NS EEFEER
P B3 g B2t SR ) 5 B (RS RAESE, 2017 ),
T3 KR E % Apis mellifera BIF5E H 611 FAR 1E
SKER R FRIR, I RE A IR Wi BE( Teerawanichpan
etal., 2010), 7E54# Drosophila FAR #F5¢H#
W2 B R AT S B T IR e Ak S AR L B T e, B
B BE K PEY) 5 (Jaspers et al., 2014 ), FEF
It g1 Ericerus pela Ml AR CIE R, K
FAR3 Z S5I5RG L (BGEISSE, 2019 ), X LEHF
FUNAREB PR I8 FAR FODIRERFIT A T 5EAE,
FAR 75 i 107 R 5 itk 8 65 vHeoR B I R 5% Ak g 7
B, BRI R R I U B iz —,
FAR R & 1M 22 57 238 1] BeXT =8 i i &
SO 1) W 9 K2 O 1l A B 5
TERIRIS S B R Ao, PUIERe X 4edr
A B HEEER, M E s R 2 B
T st g iy AR B R ARARN, IEN
MRAAATE 25T (BN R5F, 2016), BU%
SCD 13RIk 1 Bl 74 7% P 2 028 4 i P BR AN 1
FIR I R FIVARLFI AR T R 1 L), e G2 o e K
F4) BN A 7 TR ok T AR R S T A A TR 1)
Fe il ( Michaud and Denlinger, 2006 ). 7E4=4EiE
W B AN T RS T R Y A S G B
SCD fE M AR AN e A 2B B AR RN Bl
BRAATE A MOOCHERE, 238 RIHEE, XET
HEACIRATRE IR TE AN AR BR TR , SE e 1

A FREIDTRR AR 2R . 7E % Pseudosarcophaga
affinis F5 P R SR A S AR IR B 25
AT DA G A e R A A A (H R R AR
55 ) 25 AR B L2 B AN AT S I R DR BTG R
JpiE (IR Kis MR K, 1995), X 5AMRE,
REA -, ML SCD FiE#Ek,
R TS AR AR 7 R 5 W) E B (R, 3 AT REXT
DA I8 A MR AE W B U A AU IR PR 5 8 A 4%
EHEZENEM. Ji5h, TERE 7 & B,
HimBE IR HE P ) GPDH B3 Fid, MR
9 Drosophila 58 H & 38, GPDH H A L ke
&, e NAD+/NADH o ( White and
Kaplan, 1969 ), NS A Y& W™= 4 K Y
( Gilbert and Chino, 1974 ), ifi H. GPDH J&if§
B BT A ——3 - H I B IR & ) PRl 7E 20
Delia antigua #ir & Wt 55 H & ¥, GPDH A BEFEHL
FEVE R FERTBIYER (Guo et al., 2015), 7E4H
F 1t Helicoverpa assulta Z3H# 2 IkiA S5,
Mk E W E M, £4 CFiER 605,
GPDH YK IA/KFE N, 25REW] GPDH il
PEE HAEY A B S PUFEM: (Cha and Lee,
2022 ), XAHFRATA R D48 WA E
W) GPDH LAk, SHWUIREME, &5
Tk S 1 85 VT AH O o

534, GPDH e AR Atk AL & & it
Whs T CHAER, fER R E T, IR
kA A& WA AR & E 2 AR, HEA
[ R, SR Y S0 A S AR TR, Gn ek
Sarcophaga crassipalpis 1& i & #74] = ZH FENG
JT, SRIG M B R, KR S I AE R B
AR Ry oKL B P A AN BE YT ( Arrese and
Soulages, 2010 ), 7FZ M85 & W58 H 20,
TEOWH AR 2 ) AR SR AR MR T R0 O 0 R (AR AEERS
55, 2018 )o AP aS-tE T b A HERE T AR AR
AR K AL A P A AT 64T R WE 2 GPDH
EFATTREIR AL T AR B, A B Tk — R
Tf < B AT S A AT AR K Ak A AR RS AL
M RE %38 .

SR, H Wi A 5 S 21 2 43 B A5 380 9 A DG 3
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AT DME Bl RNA T8 S SE R g 55 itk — 20
SERINREIRIE , T H 1 = B8 FIAS L RIS 5 R 55
g 2 0 IO % < R 3 B W T A 4 7 A 1 1 AT
AR FiE—2 05
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