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Abstract [Objectives] By comparing the gut transcriptome of Sreltzoviella insularis Staudinger larvae feeding on different
hosts, the aim is to explore the genes related to the host adaptation of S. insularis larvae. It will provide molecular biological
data for exploring the adaptation mechanism of S. insularis larvae to the host. [Methods] The Illumina second-generation
sequencing technology was used to determine the transcriptome of the S insularis gut, after the larvaec were fed on three
different hosts (Fraxinus pennsylvanica, Ginkgo biloba, Sophora japonica) 15 days. BLAST software were performed GO and
KEGG enrichment on unigene sequences. The genes related to host adaptation of larvae were screened by comparative
analysis. [Results] There were 916 differentially expressed genes between the larvae feeding on S. japonica and the larvae
feeding on F. pennsylvanica, 1 163 differentially expressed genes between the larvae feeding on G biloba and the larvae
feeding on F. pennsylvanica, and 1 621 differentially expressed genes between the larvae feeding on G. biloba and the larvae
feeding on S. japonica. The up-regulated differential genes were closely related to detoxification metabolism, hydrolase and
transporter proteins. The number of differentially expressed genes annotated to detoxification enzymes (17 genes) and

digestive enzymes (20 genes) was significantly higher than those to protective enzymes (5 genes) in larvae fed on different
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hosts. Two detoxification enzymes genes, three digestive enzyme genes and a protective enzyme gene were screened out as the

key genes for the study of S. insularis larval adaptation to hosts. [Conclusion]  This study initially revealed the differentially

expressed genes of S. insularis larvae in response to different hosts. It will provide a basis for further exploration of the

adaptation mechanism of S. insularis larvae to hosts.
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Tablel The statistical tablefor evaluation of sequencing data
FE Read %= BENT RS GC i (%) Q30 fi Ik b3

Sample Read number Clean data GC content (%) Q30 base ratio
WEFEAEL R 7iE 52 780 304.00+£5 526 355.70 7 790 509 564.67+841 854 683.85  47.50+1.95 95.96+0.04
The guts of larvae fed on
Fraxinus pennsylvanica
WMEEMMI R ZE 58670 890.67+5 044 877.02 8 665 904 629.67+744 906 314.98  46.18+0.40 95.80+0.13
The guts of larvae fed on
Sophora japonica
BB R 4 58 54 754 927.33+2 077 894.32 8 081 698 954.67+310 643 706.74  46.334+0.23 95.56+0.48
The guts of larvae fed on
Ginkgo biloba

F B A EEAR IR 2 . Data are mean+SE.

*2 BEARFEINNEAREHEZRERRIRNERERAYESITE
Table2 Thenumber of differentially expressed genes and annotated differentially expressed genes
of Streltzoviella insularis feeding on different hosts
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*3 HRERSHAFERENGRERERITER

Table3 Annotation table of differential expressed genesin larvae feeding on

Sophora japonica and Fraxinus pennsylvanica

fitg 75 JEH D ARL AN TR
Enzyme No. Gene ID (log,FC ) Up/Down Annotation
TH AL 1 DN10752_c2_g6 94 Up (+3.84) JENEE Amylase

Digestive enzyme

2 DN5360_c0_g1
3 DN9547_c3 g2
4 DN6859_c0_g1
5 DN10490_c0_g3
6 DN10601_c1_gl
7 DN11427_c4 g1
8 DN4813 c0_g1
9 DN6625_c0_g1
R 1 DN10644_c1_g3
Detoxification
enzyme 2 DN5796_c0_g1
(SN 1 DN9213 c1_gl
Protective enzyme 2 DN9943 ¢c2 g5

8 Up (+3.81)
T Down (+1.28)
1% Up (+1.96)
T4 Down ( -2.85)
T4 Down ( -2.58)
T Down ( -2.80)
T Down ( -3.87)
T Down ( - 1.98)
L8 Up (+1.86)

L8 Up (+2.74)

L8 Up (+3.84)
T4 Down ( -2.71)

JENEE Amylase
JENEE Amylase
BNl Lipase
HEWHEE Lipase
HEWHEE Lipase
Wi Lipase
feWilE Lipase
feWilE Lipase

4062 P450 314A1
Cytochrome P450 314A1

i (7,2 P450 314A1
Cytochrome P450 314A1

T EfL A Catalase
)

T EALYIEE Peroxidase

®4 DRV|ESDRFARNYHESERTIRE

Table4 Annotation table of differential expressed genesin larvae feeding on
Ginkgo biloba and Fraxinus pennsylvanica

it i P 1D TR VR
Enzyme No. Gene ID (log,FC ) Up/Down Annotation
TH AL 1 DN2949 ¢c0 g1 T4 Down ( - 3.55) JEEHE 1M Trypsin
Digestive enzyme 2 DNB8907_c1 g7 T3 Down ( - 1.01) [ 1 Trypsin
3 DN7905_c4_gl 4 Up (+3.80) =R D
Triacylglycerol lipase
fift 3 iy 1 DN11993_c1_g1 3E Up (+3.72) 4L (% P450 6B7
Detoxification Cytochrome P450 6B7
enzyme 2 DN8852_c0_g4 T3 Down ( - 6.93) IRIRTR A 5
Carboxylesterase family
3 DN5424_c0_g1 T8 Down ( -3.73) FRIR TR B R 5

Carboxylesterase family
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*5 HNERTENRERMNHRERERTRER
Table5 Annotation table of differential genesin larvae feeding on Ginkgo biloba and Sophora japonica

ity 5 HH 1D EVH/ T ba s
Enzyme No. Gene ID (log,FC) Up/down Annotation
NELIALs: 1 DN5360_c0 gl T Down ( - 2.68) JEHEE Amylase
Digestive enzyme 2 DN9537_c2_gl 3 Up (+2.26) Sl Lipase
3 DN6252_c0_gl 98 Up (+1.97) NI Lipase
4 DN7060_c0_gl 8 Up (+2.72) NG Lipase
5 DN7234_c0_gl 38 Up (+2.16) NG Lipase
6 DN7905_c4 gl 98 Up (+3.29) NG Lipase
7 DN8267_c2 g2 L Up (+2.92) NEWiE Lipase
8 DN8559 _c1_g10 9% Up (+3.82) =t H Mg i
Triacylglycerol lipase
9 DN6625_c0_g1 L up (+1.37) = BEH g
Triacylglycerol lipase
10 DN10445 c6_gl T4 Down ( -2.80) JENil Lipase
11 DN10749 c1 g2 T4 Down ( - 1.99) fENifl Lipase
B 1 . 4
feERE DN7520 c3 gl i Up (+1.40) AL EA PAS0 9F2
Detoxification Cytochrome P450 9F2
enzyme 9 4
DN7778_c4_g4 9 Up (+1.99) A G P450 9AL9
Cytochrome P450 9A19
3 . 0fi (4% CBB3
DN7945 cl g2 § Up (+1.66
i +i8 Up ( ) Cytochrome CBB3
4 DN9148 _c2 g1 9 Up (+6.21) Yl {5 3R P450 6B46
Cytochrome P450 6B46
5 DN9424_c4 g1 W Up (+1.19) AN 5,2 P450 4C1
Cytochrome P450 4C1
6 DN9714_c1 g3 I Up (+2.26) AN 52 P450 4C1
Cytochrome P450 4C1
7 DN10644 c1 g3 i Down ( -3.20) 2 (53 P4S0 314A1
Cytochrome P450 314A1
8 DN6526_c0_gl 9 Up (+1.50) ABEH IR SR
Glutathione S-transferase
9 DN7089_c2_g3 L9 Up (+4.45) I H BK SH A5G
Glutathione S-transferase
10 DN7624_c2_g1 L Up (+2.19) I H BK SH A5G
Glutathione S-transferase
11 DN5424 c0 g1 3 Up (+7.92) RIRWERE Carboxylesterase
12 DN5424 c0 g2 9 Up (+6.74) RIRIREE Carboxylesterase
13 DN9409 c1 g2 18 Up (+1.20) RIRMREE Carboxylesterase
14 DN7957_c0_g9 TJH Down ( - 1.48) RIRAERE Carboxylesterase
(SAl 1 DN11263_c0_g2 L Up (+1.12) A AL
Protective enzyme Superoxide dismutase
2 DN9601_cO gl i Up (+1.85) ALY Peroxidase
3 DN6430_c0 gl i Up (+1.07) M4 {LEE Phenol oxidase
4 DN9213 c1 gl T34 Down ( - 3.44) AL S Catalase
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Roy 45 (2016 ) i & IIUCE AN R & W10 7 1
W E A b, 5EFAE . MR s
B R OC 1 6 R Rk i, TEARHF S P 88 T
LB ZE 3, X2 R H#E1T GO Al KEGG ¥)
REATAT, B 1A Ay 3L N 32 2 5 g A Qi
(4n P450 fifg ), KM . s B A M A A TR
FEEEM R, TIHRAMELERS w745
A B4 A . DNA 256 . WEING AR
FHOCIYFE DY, BB ICE R R AT 32 19 /NG A AR 30
TR 5 i B AR A 2 i a& 48 (InAMNIE ) B 43 AR
WHERTRSE ) FEINsE, 159 5 A A K R AR
TR ok ik &R ) Zemkss . 5
(2016 ) & BUBCEHUME 5L FP -5 I HL SRR 148 R EL
e, 54 PDEFERE EEEE, 7 MEREE
TR, o e PR 2 25 i A RN R
SERYIC . e R R R, X R gy 32
1) 385 7 1 2 IS 25 T BN X 938 A 358 AN T e e
1772 (Roy et al., 2016), /&l A2k 5
BRI WAL B IR B A W2 2 R AR DG 3
L RERIR , SR/ R BRI T
SR O EE N HIL ]

YTHUCE 3 FhORTRI 25 3 A9 /NER f AR B ik 4y 1
PEAT A LA, O AR 5 R 1) 4 i B Tl 25
ST, A6 A P4S0 BEHLR, 4 A ERTR TS G
FER 3 MM H K SR B ; B iR S5 A
A R A RS S R R, A 2 AR IRTR I
B, 14 P450 WS B ERES P IS Y 4
W2 MR EERE2ZE AL R P450 BFSEDR . AR A
BA 2 FT AW 9T & B0, BUE AR A 5 AR G 4h i
P450 BETEMEAAAE R 225, AR 5H AN
)4 HOR TR TR T MEAF A 25 25 5, IV MRS
W4 R P450 BHE AR EES (15
T, 2020 ), MEAEXTHLLA EAER, & BUHUEX
3 Ffr 2 32 0 4l H A T T 2 S AL R ek 25
THOLEC A —E . Z TR A ( £ 5575 %,
2020), FHASTFHRAY, BS54 A
Y I ANAHIE , (AR AT A B R 5 1 A
1) i fipt i il 22 S L R B B /D, X T B SR T
21 e B A 43 i) e B 38 DR AR 1 O, B

PIFR 25 00 %)) UZE IS W 2 2k R v, ff B 2
SEIERECE N S8, e 17 AN
fifi22 FHEN, KA P450 BESEN . Yang %
(2011) B IBUE S F 2 0] IS8 CEAR N
P450 Z %Y CYP6CSL Fll CYP6CWIL H:[H
Mathers 5§ (2017 ) i3 XIBk R 5% 55 20 27 M FE R
W R, EREART TG, P
S AT LR A R, H P4S0 Ik RIAE A
AT TG LkR, ABFRILEI 8 4> P450
fitf 22 523, Hoh A 24> CYP6 A% .2 4> CYP9
WHKEM 2 4~ CYPA W R , A Ko
FH CYP4 W% % ( Yamamoto et al., 2010; Liu
etal., 2018 ), CYP6 W% ( Chien-Fu et al.,
1995; Liu et al., 2018 ) fl CYP9 W 5 ji&
( Feyereisen, 1999; Yangetal., 2006 ) 5f#
H B AR A i s A R B A G . eAh, A
WEIEiR kM 2 ARG, Hh DN5424_
c0_g1 J2 R R R 3, DN10644_cl_g3 /&
P450 314A1 L[, %KL 5 R dui l = Ak
FEYIRG, EATERE AR ML) R dE g
PR 225, UL AR TR e i 1) i = 1 FH RIE B 38
BB R /N AR B2 Bk 4 HEOE P 323 N A
BSAR, DL 2 NIRRT LAVE /N f R B 4
HOwH 27 3 A FE AL A T AT 4

2T Y 38 R - 2 Y /N FA K B ik 4y LA
T FEF AT, B 3 FhOR TR A 32 A4 R iE
VERY 20 MHALEGZE SRR, R S 4R R T
SR TR I R AR BA 22 BT AR R ( 5575 4
2020 ) Z5REH, 3 FA B HERMPLF 4R
TEPEA BEER, WE 3 MEF RN RN
B-1,4-7] S WH G A1 ST]-B-1,4-2F 4 — W /K fiff g G
PR 2557, (BICEAR A A E R A 4l e B-78) 2
T T RIA SR B P e THRE T A Y
B AR R AT Ak 2 il sl R SR il 22 57 3
K, ATRE 2 RO E AR 27 E 4 RN A4 R
AR R BERG I R A 2 F AR 2, il fg &N
R B 1R v 41 A 25 R SR B TR T T R
B B 3 FiORTR) 25 3 i 4 He 2 S B PR = 2
EE AN . VE N AR TR N, Ho,
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DN5360_c0_gl ( JEMEFSE [N ). DN6625_c0_gl
(A& gL R ) DN7905_c4 gl( g fimfHEA ),
X3 ANEEEERE R WY oh E S
FIRZESF, WTBE ST A0 NE 07 FTE R 2 e o
AR, AT RME R /NG 1 AR E i) A X 2 23
I HL A S AP S A

B 3 AR ZF 2 gh s AL, IO
RS 5 EML Y GBS 4 DR 2E R
BEEMS A NYGEE 2 M2
SEELP, H DN9213 ¢l gl (4 k& ) A
WA RIRZES . M TR AN fLms, B
TR A)AF 3 1/ INR AR B 0 40 T i PR A il 2 S
FEH B,

gE TR, BUERIR 2 E W/ N AR
U oy Hha A P R 2 SR S R 22 e bRk b 1
PRIZRIA Y 22 S B A 5 A A R L K N A% s 2R
HARYIADC, MW imEife T 2 el
R 3 ANTHALEESE DR 1 AR50 BiESRE PR SR )
Xof 2 EIE ML) T — B FH SR & %5
G5 Ry ik — 2R 7R /N AR R O AT S Y
HUHHRAL T BB ME
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