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Abstract: Tramtrack (#tk) gene transcription products are important transcription factors, which can
regulate the development, differentiation and sexual behavior of organisms. In this study, a 1 657 bp
cDNA sequence of #k was identified from the transcriptome database of Sogatella furcifera. The open
reading frame is 1 377 bp in length and encodes a protein composed of 458 amino acids. It has a typical
BTB domain and a zinc finger structure. The phylogenetic tree shows that ttk of S. furcifera is closely
homologous to that of Zygaena filipendulae , Cimex lectularius and Nilaparvata lugens. Quantitative
detection results showed that the transcriptional level of 7tk was higher in the 1st instar nymphs, but
decreased to a lower level in the 2nd instar nymphs. From the 3rd instar, #tk expression increased gradually
with instar growth, and at the 5th instar nymphs, #k expression was more than twice as high as that in
the 3rd instar nymphs. This is the first in detail investigation on 7tk gene structure of white backed
planthopper, and the results provide a foundation for further and function and regulation study of &k
gene, in the growth and development of rice planthopper in the future.
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Fig. 1 Open reading frame prediction of 7tk gene
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Fig. 3 The conserved domains of ttk gene of Sogatella furcifera
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Fig. 4 The expression level of 7tk genes at nymph stage

SRR, LA ek (Y HLTYZERE . BTB 4514 A
PEIGA5HY . BTB A MIE X T — M ER R,

S 3Rk

FER, 2017 107 REVEE BRI 200 5 K 32 R s K e R A I 4
IRTER PSR AL AT D] A ERRERR R

Wk, flERG, PR, 45, 2020. B HREASON 3 K D) BERIF ST
Y] R AR, 57(3): 568-573.

ALBAGLI O, DHORDAIN P, DEWEINDT C, et al, 1995.
The BTB/POZ domain: A new protein—protein interac-
tion motif common to DNA and act in binding proteins
[J]. Cell Growth and Differ, 6: 1193-1198.

ALI E, LIAO X, YANG P, et al, 2017. Sublethal effects of
buprofezin on development and reproduction in the white—
backed planthopper, Sogatella furcifera (Hemiptera :
Delphacidae)[J]. Sci Rep, 7(1): 16913.

BONCHUK A, DENISOV S, GEORGIEV P, et al, 2011.
Drosophila BTB/POZ domains of “ftk group” can form
multimers and selectively interact with each other (7.1
Mol Biol, 412(3): 423-436

CHAHARBAKHSHI E, JEMC J C, 2016. Broad—complex,
tramtrack, and bric—a—brac (BTB) proteins: Critical regu-
lators of development[J]. Genesis, 54(10): 505-518.

CHENG D J, QIAN W L, MENG M, et al, 2014. Identifica-
tion and expression profiling of the BTB domain—contain-
ing protein gene family in the silkworm, Bombyx mori
[J]. Int ] Genomics, 2014:865065.

HARRISON S D, TRAVERS A A, 1990. The tramtrack gene
encodes a Drosophila finger protein that interacts with the
ftz transcriptional regulatory region and shows a novel
embryonic expression pattern [J]. EMBO J, 9 (1) :
207-216.

HUANG J F, FANG L, WANG S, et al, 2019. Molecular
cloning, expression profiling, and functional analysis of
a broad—complex isoform 2/3 (Br-Z2/Z3) transcription

BT REFR B A NOR i, I HL7E PSR 0 380 0l 2L
s ) defe AR 5F A9 (Zollman et al., 1994), &
eI s AT CE ok SN R AT . IR R
e CEVAEAT B I R o X AR — U A E
T RE wk FER A Z5 R, A BT IR Rl 3
1tk FEPH S50 R s SR IR K19 T i, it —2
WStk AE KRR T b B A= 2= DR T T mir i Bl

FE H PCR KGN e BH ek £ (175 AL 1 I 25 s
SRR, 28NN REEEAR K, W3IBS,
Bl WS R I, SRR W . AT ek A
HH RE B S m w7 TR R A
22 BRI R 1 e 38 T a2 21 B i A AR HEAE T (B
M35 ,2020) , BCFRATTHEN (18 SN e K B
TR Y ek 3235 10 mRNA, H #1325 dmf, X8k
mRNA BIEARFESS, BURETE 1087 HUDIAG DU 2 45 5
1) ttk Fik K- o ELARNS DA A T S B0k — IR S

factor in the diamondback moth, Plutella xylostella (L.)
[J]. Arch Insect Biochem and Physiol, 101(2): e21549.

ISHII K, WOHL M, DESOUZA A, et al. 2020. Sex—deter-
mining genes distinctly regulate courtship capability and
target preference via sexually dimorphic neurons [J].
eLife, 9: e52701.

KNAPP E M, LI W, SUN J J, 2019. Downregulation of
homeodomain protein cut is essential for Drosophila
follicle maturation and ovulation [J]. Development, 146
(18): dev179002.

SATO K, GOTO J, YAMAMOTO D, 2019. Sex mysteries of
the fly courtship master regulator fruitless [ J]. Fron Behav
Neurosci, 13: 245.

SIGGS O M, BEUTLER B, 2012. The BTB-ZF transcription
factors[ J]. Cell Cycle, 11(18): 3358-3369.

SIMON F, RAMAT A, LOUVET-VALLEE S, et al, 2019.
Shaping of Drosophila neural cell lineages through coordi-
nation of cell proliferation and cell fate by the BTB-ZF
transcription factor tramtrack—69 [J]. Genetics, 212(3) :
773-788.

WOHL M, ISHII K, ASAHINA K, 2020. Layered roles of
fruitless isoforms in specification and function of male
aggression—promoting neurons in Drosophila [J]. eLife,
9:e52702.

ZOLLMAN S, GODT D, PRIVE G G, et al, 1994. The BTB
domain, found primarily in zinc finger proteins, defines
an evolutionarily conserved family that includes several
developmentally regulated genes in Drosophila [J].
Proc Nat Acad Sci USA, 91(22): 10717-10721.

(REHE K k)



