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K& FoxG HxETH=ENREE
BEZERRRR

WEE S EFET RFE REH HHE
KARE BOE ANE FEDT

(R BT E S AR B SR s, s abeabe, M 510631)

i E [ BH) Fox ZIEE RPN K B WG S H 7 A SO b 1 8533 H B 5K 4 Bombyx mori
i) BmFoxG W.AEE AER S L EF T IEN, WIETAEM RSN R BRI DE BT H AR I K
BEERISARYE . [ A% ] A PCR SEFE % % BmFoxG-1 Al BmFoxG-2 3K ; il id A= #1582 T X BmFoxG
T H I E5H S B PE BT 74087 5 SR qPCR B ARKE I BmFoxG FE K 1E R A AN [ & B B BE IS 8 19 63k
Ak FEZ A Bml2 A0k T %35 BmFoxG-1, 34t qRT-PCR 43#F BmFoxG-1 JE#Emy 3L H [ 458 )
ACTLHESE T BmFoxG-1 (933 bp ) 1 BmFoxG-2 ( 702 bp ) Pi~#H ., BmFoxG-1 1 BmFoxG-2 &
FH & RSP Forkhead 2544, {H BmFoxG-1 &[4 C & 1114y 60 MR . BmFoxG-2 ZEH £ K 7
TR S B I ARG S5 b (i R T BIE ; BmFoxG-1 B RIAY B 3% 5T BmFoxG-2, HBEZ & & il i 2s
ik, W5R BmFoxG-1 25 EMN A E . AL T EE Bmvasa, BmCyclinA %5 21~ 2 i i A 5 [ L) K
K 8B & B A DG BMSK0009828 7EAN [F] % & B B K S iy Rk a % 5 BmFoxG-1 2581, H
BmFoxG-1 76 & &4 i i3 ik 1T UL 3E 198 Bmvasa, BmCyclinA Fil BMSK0009828 25k 41 % & HH 6 3
BIFEIE . [ 538 ] FRATHEN BmFoxG-1 25 (A AT 638 i< 385 K5 S2 40 it &) 309 ok 26 78 40l ) oy RE R R 19 R A 4
HMEE.
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I dentification and functional analysis of FoxG transcription
factorsin the silkworm, Bombyx mori

HU Qi-Hao™~ PEI Meng-Yuan" ZHAO Dan-Hui DAI Yu-Ling XIAO Yan-Hong
MO Dong-Jun CHENG Xin-Hai YU Xiao-Qiang LU Yu-Zhen

(Guangdong Key Laboratory of Insect Developmental Biology and Applied Technology, Institute of Insect Science and
Technology, School of Life Sciences, South China Normal University, Guangzhou 510631, China)

Abstract [Objectives] The Fox transcription factor family has been shown to play a critical role in the development of
insects. In this study, we investigate the function of Bombyx mori FoxG (BmFoxG) in the development of the testis, which may
facilitate developing a strategy to increase the production of silkworms, or the control of pests by targeting their reproductive
system. [Methods] The full-length cDNAs of BmFoxG-1 and BmFoxG-2 ORFs were cloned from testis RNA samples by
PCR and bioinformatics tools used to analyze the characteristics of the two deduced amino acid sequences. The expression
levels of BmFoxG-1 and BmFoxG-2 in the testis of different developmental stages was determined by real-time quantitative
PCR (QRT-PCR). BmFoxG-1 was then overexpressed in B. mori Bm12 cells and the potential genes that might be regulated by
BmFoxG-1 detected by QRT-PCR. [Results] The full length ORFs of BmFoxG-1 and BmFoXG-2 were 933 bp and 702 bp,
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respectively, and both proteins contain the conserved Forkhead domain with BmFoxG-1 having a longer C-terminal region.

The mRNA expression level of BmFOXG-2 remained low in the testis of different developmental stages, but the transcript level

of BmFoxG-1 changed during development and was always significantly higher than that of BmFoxG-2, suggesting that

BmFoxG-1 may play a major role in testis development. Several cell cycle related genes, including BmVasa and BmCyclinA,

were up-regulated in Bm12 cells overexpressing BmFoxG-1. [Conclusion] BmFoxG-1 may participate in testis development

in B. mori by regulating the function, or cell cycle processes, of germline cells.

Key words Bombyx mori; testis; development; transcription factor; Fox protein family

KA AT a6 0, A2z il i B
Y255 T SCAA B o G A 5 K I BB ) A 22 1l
i RE S B ML AL AL A 2R 2 — A S
MEVER A ETHAR T, AL THERSE S T 7,
A —A, R, BT R TSR
XA SR B IR TS B TR AR R AR
e LA S E AT HARMNI K& o BRI KSR
KREZHNMER . BFRAAEEESH 00y

( Kawamura €t al., 2003; Hamada and Fugo,
2007; Yuan et al., 2016), 7E4F/KF L, B
ol £ T BmTgif. BmDnmtl #1 GTP
fitf BmRabX6 45, T AEZS: 5 X AhE SR 45

(Zhangetal., 2012; Lietal., 2019; Uno et al.,
2019 ). AR, FE R R KIE A BmNPC-1
W RETER R R K EF P EAHEEZEM (Ke
etal., 2020 ), XL RM K EHEHLETZA
[ 55 30 5o, 2 — > 22 R 3 [ RS 40 8 45

Fox BF G IZAAAE TR Z S £
FhAE YA SR & —A2 100 D2 HEIR
Y FE AR ST ) DNA 2554585, SR 3R
8¢, FXN “Forkhead” Z5Hy3Y, 7R AL E M
Fe Ry F Y B B E AR (Liu
and Lehmann, 2008 ; Zhong et al., 2017; Hu et al.,
2019 ). FoxG W.AKJEET Fox MZREEHK—
B, TR HES I EES 5K E . FoxGL 1Y
G AR B TR BT RE T /N BB AN K J5T 1Y)
WRE, Wik FoxGl t#iFR AR F 1 (Brain
factor 1, BF-1)( Ahlgren et al., 2003; Shen et al.,
2006 ), 7rHJE Fii Drosophila melanogaster H7,
FoxG [ 3155Z 3] Wingless {5 5@ # 0T, =
5AFRHLE % E (Lee and Frasch, 2005), %K

#r BmFoxG-1 W3 iksZ2 3| KIHFF A Escherichia
coli . 485 {05298k Saphylococcus aureus Al
EZEHUATE Bacillus subtilis (91755, AT RES: 546
KAGIER Y ( Tanaka etal., 2010 ), FATZRiH
W &I, BmFoxG HE K 9 3RK AT §E5Z BmKr-hl
WP, 5 MEME S AR OB A I S G 1Y kB AR O
(Zhuetal., 2020 ), DNA f4[4%1 ( Microarray )
B BN, BmFoxG W K% 36 R AE KA Hg S rp s
Hi5 (Songetal., 2015),
AMRERBETLEEE T FoxG KKK
BmFoxG-1 #ll BmFoxG-2 J£[K, JEFI A 15 B
SEOFIEN A FEN LR A G T T . s
4h, BATFIAH qRT-PCR Ay J5 300 % T B4~
BmFoxG 5t N 7E A Al & B W Boks Sy &
REM . 5, FATIEZ A Bm12 40t &5k
BmFoxG-1 &, 47 T BmVasa 458 FiZH
L S A DG R A R R AR Ak FRATT A 45 SR 20 1
B BmFoxG-1 iEZ 5 T X B ENET .

1 MRERE

1.1 #HEmEERF

PR AP RER 5 BIHRBT KA &
A ARET oS, wIIFE (26 £ 1) °CHIAH
TR 80% M55 FAET , RIIFZM R4 H,
FETIRE (26+1) °C, HXHEE 65%-75%.
L:D=12: 12 (M PIHEFE. K4 Bml2 4
M. KIZFH# DHS5a F140 M k2K IE1-
pEGFP-N1 %5 & A S g R AF A L

Taq DNA i, PCR ¥ 150 & . Trizol &
RNA $EHUAH . S sl G55 W H TaKaRa
EVHARFRR AT A5 94004 1 Promega
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/AH]; DNA marker, qRT-PCR &304 H -2
ZHYBHEA A 514 & DNA W7k H
JC AT EERE AR DB A FRA ml B2 5 ok
R G B )N SE R AE R A R A A 5 58
95 i LB 3R 24 R ™ 43 B 4t

12 &HERESH

M % & & B A %k ¥ & SilkDB
( https://silkdb.bioinfotoolkits.net/ ) H 3K 1%
BmFoxG-1 ( BGIBMGA010297 ) Fl BmFoxG-2
( BGIBMGAO010490 ) H: X K45 A By 51,
J5t 3 Ak 4 BT B a8 5 ExPASy ( http:/www.
expasy.org ) AT, BRER LA s SEEEAAL S A
H Cbs Wy (http://www.cbs.dtu.dk ) #1754,
S50 R = 4 254 4 B A SMART
( http://smart.embl-heidelberg.de/ )F Swiss model
( https://swissmodel.expasy.org/ ) 5347 .

1.3 cDNA #l&. EE4H DNA REK BmFoxG
EFN=E

WedE 5 e 3 RIEMEZR %, 1E PBS 2k
T TR DT EGH RS B . 4% TRI Isolate &2 RNA
A G B, PRI RS LG RNA, FIH
PrimeScript™ RT Reagent Kit {7 &K T $#2 HUH
RNA S % 5% 1 ¢cDNA,

FE LR H RO a0« IR 555 3 K
FEKE, MAGEEHAREHITTSHR, IHE
50 C R . I AZERELR Tris 1R AIE
A 2R 2], 12 000 g &0 10 min, B EY,
ISR« SOEE (24 ¢ 1), TR 2
IR%), 12 000 g B.0r 10 min, B3, fIA 2.5
AR TEK OB, IRSEE T - 20 CHEET
Bk 1h, 12 000 g &0 10 min, F B, A
T5%BEBRIAUTTE, 12 000 g B5.0 10 min, 3 I
Ho FFULTE TS INAGE 2K E M, A &
RNase, T 37 °CAL3E 1 h, £ RNA, HIf9ks
HLIL[F 4] DNA,

Y5 BmFoxG-1 1 BmFoxG-2 i) cDNA 3
G, Bt BRI (£ 1), RILR AL
4 cDNA KL DNA Wk, #47 PCR

3l PR PEILL 1.0%BNE R I L PRGN
TR I, B R A B S pMD-19T 344k
PEATHERE, ZEVE PCR SRS, 6%
B FEIDIY

14 BmFoxG ERAREARLZBMEBEH
B Rk

Fie LR T S N S 5 3 K Al RUEE R
ARG EL, PRI RNA, FHWH RS cDNA,
HAGE i ddH,O R H AR 2438 R

IR BEE Y cDNA WA, SR qRT-PCR
ks i BRI RIME L, DA A rpd9 1
JNZIEH . qRT-PCR fEH&MWF: 95 °C
5min; 95 °C 10s, 60 °C 30s, 40 PMiEER; 95 °C
15s, 60 °C 1 min, 95 °C 155,

1.5 BmFoxG-1 7 Bm12 4Btk i it &k

W Bm12 i FHT e 15 R B, R 12
fLiH, JRAN R ERAL | mL, HAfL40
it 2 B SR H) 80% LA L, SEATHEE YL, N TR AN
Pk R 1 2 TR A, IPINAGE &S
WiFRdk, RAE TERTE 15 min 5, JIAZH
i, 555 48 hJE, WCEEANA, 4% BRriRR
B RNA I 5055 5% i cDNA, Fl i qRT-PCR #5:1ill
FHN JE R () R B2 1k

2 GBRE59H

2.1 BmFoxG EERESFIIHFED T

MK A B K20 B Hils 2 SIlkDB A 3R 15
BmFoxG-1 ( BGIBMGAO010297 ) 1 BmFoxG-2
( BGIBMGAO010490 ) 2K 741, E{1/# ORFs
4 K352k 933 bp F1 702 bp, ZrH14AS 310 il
233 MR
WAZF AN, LA 5185 3 K4)
R HELR 4] DNA (K 1: A) J2 cDNA (& 1:
B) AR, PCR ¥ WA HRSER, HIkZ
R, 7E 1000 bp Sz 750 bp Bt ic s B — 5%
W I X, R4S 4 SilkDB %, 3
fiTIA K BmFoxG-1 }, BmFoxG-2 ¥4 1 & — A 4h i
F (E1: C),
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Tablel Primersused in thisstudy
5|¥)4F% Primer name 51975 (5'-3') Primer sequences (5'-3")
k% BmFoxG A EHEHES | Y Primers for cloning ORF of BmFoxG
BmFoxG-1-F ATGAATCATGCAGCCTCCAAG
BmFoxG-1-R TCACTGCCTCGTGAGAACCG
BmFoxG-2-F ATGAGTCCTCCGCACAGCTT
BmFoxG-2-R TCAACTGTGCTTGACGAGGTG
SR E 7 PCR 514 Primers for qRT-PCR
BmFoxG1-q-F ACCATCGCTACACTCTCCGC
BmFoxG1-q-R CTGCCTCGTGAGAACCGTCA
BmFoxG2-q-F GGCGGCACATAAAGCGATGA
BmFoxG2-q-R GAAGCTGTGCGGAGGACTCA
BmNanos-q-F AAGCTCTTCGCCAGAAGCGA
BmNanos-q-R GGCAGCGGAACCCTCTAAGT
BmVasa-q-F ACTGGTCGCGTAGGAAACAG
BmVasa-q-R AATGTAGCAGTGCCACCTCC
BmCyclinA-q-F CTCTCAACACCCACCTCAC
BmCyclinA-q-R CGCTGCTATTACTGAGGGT
BmCyclinB-g-F TTGCGAGACCGATACCTTTG
BmCyclinB-q-R AGATTGCTGCCGCTGCTA
BmCyclinB3-q-F CATAAAACTCCTTCTGGTGT
BmCyclinB3-q-R TAATCGTCAATAGGGAAAAG
BmCyclinL1-g-F TACAAAGGTTTTACTACTCG
BmCyclinL1-q-R GATTACATCTCTTATTCTGC
BMSK0009828-q-F ATGCACGCAGGTTCAGCCAT
BMSK0009828-q-R TGACTTCCGCGTCCGTTTCC
BMSK0011587-q-F GCGCAACTCTGGCTTTGTCT
BMSK0011587-g-R TCTCGGTCAGCTTGGCTTGT
BmRp-49-q-F CAGGCGGTTCAAGGGTCAATAC
BmRp-49-q-R TACGGAATCCATTTGGGAGCAT
A 05‘0 A P 0}@,’1 B $ 05‘6’\ P 0$6’1 C
M p M p
5 Exon 3
bp BmFoxG-1 NN ) 933 bp
1000 — 1 000 —
o BmFoxG-2 | ) 702 bp

B 1 BmFoxG-17#1 BmFoxG-2 EERERERE &M R=E
Fig.1 Cloning and schematic diagram of BmFoxG-1 and BmFoxG-2

A, B. LIK5EILF AR cDNA IR 5 BmFoxG-1 fil BmFoxG-2 £ H; C. HEFEZRERE .

A, B. Cloning of BmFoxG-1 and BmFoxG-2 using genomic DNA and cDNA as templates; C. Schematic diagram of the two genes.
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2.2 BmFoxG EHMSGHREBAERSHT

i1 ExPASy M v X BmFoxG £ H O EE AL 1
T 7R BmFoxG-1 Fll BmFoxG-2 85 |4 Tl 43
T4 32.6 ku 1 26.1 ku, ZEHE (pl) N
9.08 1 9.65, KBt AR (K2 ),

# 1T SMART F1 Swiss model (35 55 1
BmFoxG 2K [ 45 3 [ = A 25 A A5 i 45
/8, BmFoxG-1 1 BmFoxG-2 % ¥4 &% —14~
Forkhead Z5#43ak , B pH B2 - 24 - W i 2 Al 17y 3L
ARBZFELER , 43 942 T BmFoxG-1 1 BmFoxG-2

[ 53-143 J& 49-139 R4 . 535, BmFoxG-1
AR N I Al C v s nl REITE AR 2 24 25 9( Low
complexity ), 1M BmFoxG-2 A g{XFE C 3wt i,
REZ45H (K 2: A, B), PFINEAFESI
X5 B 7R , BmFoxG-1 9 C ¥ij b BmFoxG-2 1)
Cimz 4y 60 2 LM MAKE: (Bl 2: C).

if 17 NetGlycate FiI NetPhos 43 7l X ¥ A4~
BmFoxG & H AT SLAL K B Ak (o7 5 TN, 245
R E/RMWA BmFoxG &4 T A K
WERRLf A (% 2), Ui BmFoxG MG 4 1] Ak

Bl H I PR I e RS e i b=
BmFoxG-1 BmFoxG-2
¢

Forkhead domain

KKNEKPAYSYNALL

YEYI[MINFPYYRENRQGW]|
YEYI[VKNFPYYKENKQGW]

VMVAI[RNS PEKRLTLNGI
NMVAIIRYS PEKRLTLNGI

A B
BmFoxG-1
O Forkhead ¢ O
BmFoxG-2
Forkhead O O
L 1 1 ]
0 100 200 300 (aa)
C
BrboxG) PR T B e e e T PR
BmFoxG-1
BmFoxG-2
BmFoxG-1
BmFoxG-2

2 BmMFoxG-1#1 BmFoxG-2 EE &S (A, B) REERFFIEX (C)
Fig. 2 Sructural analysis (A, B) and sequence aglinment (C) of BmFoxG-1 and BmFoxG-2

% 2 BmMFoxG-1#1 BmFoxG-2 E R RS
Table2 Physical and chemical characteristics of BmFoxG-1 and BmFoxG-2

yi =X
WRAR FEmRasness aany  EUROTTR g mmmns s
Gene name SilkDB ID Size (aa) rotem mo(lflcl;l arwelg pl  Phosphorylation site Glycosylation site
BmFoxG-1  BGIBMGA010297 310 32.6 9.08 37 8
BmFoxG-2 BGIBMGA010490 233 26.1 9.65 29 7

1m2efe, HAGKKF-H i3 =T BmFoxG-2. 7E
5 A AN, BmFoxG-1 fyFkFfk, M
BTG BTV, RIS — KRBk e m g, BE)RZ
W rRE (K3 A,

BJE , FATKEI BmFoxG-1 5k H 7 E A5
2 RETAGHERNEY SR REH R FRIKTE O 45
RisR, BmFoxG-1 7GR NAEY THIRIA B

2.3 BmFoxG EEZEREPHPRIA

T o3HT BmFoxG Ak RIS S rp Y R A A
2, AR SOURE T K A 5 W65 3 R4 2 A
B PR EAIHT IR BmFoxG-2 TEANR L BB
Btk S P R OK P B0 B AR AL, SR RRAE
BARM /K5 T BmFoxG-1 iR kB4 & B i il
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> 3ra -o- BmFoxG-1

L = BmFoxG-2
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Different developmental stages

HxTRKE (BHER/p19)

20
B

—
(%}
T

<S
% &
8 1.0F
S5 05
~ E : .
1
FRANEY L
Sheath of testis Contents of testis
Uit YNGR
Different part of testis

E 3 BmFoxG-1#1 BmFoxG-2 EEEREHERHRIL
Fig. 3 Expression of BmFoxG-1 and BmFoxG-2 transcriptsin the testis of silkworm

A. BmFoxG-1 #l BmFoxG-2 JENTEA R & 7 B B ik S h 1925748 1L ;. B. BmFoxG-1 ZE N TEHS SN A 5
R RE . M LA B SRR ENEY SR RENRIEZRBE (P<0.05, M%)
A. Expression of BmFoxG-1 and BmFoxG-2 transcripts in the testis of silkworm at different developmental stages;
B. Expression of BmFoxG-1 mRNA in different parts of the testis at day 2 of wandering stage larvae.
The asterisk above the column indicates significant difference between expression in the sheath of
testis and the contents of testis (P < 0.05, t-test).
L5D3: 5#%%5 3 K5 LSD5: 545 5 K; Wi BB 1 K; W2 UEEMSE 2 K5 PP. MUl ;
PO: HHHIZE 0 K; Pl WEIISE 1 K; P3: WEMISE 3 K5 PS: WHIISH 5 K5 Adult: Wi, TR
L5D3: Day 3 of the 5th instar; L5D5: Day 5 of the 5th instar; W1: Day 1 of wandering stage; W2: Day 2 of wandering stage; PP:
Prepupa; PO: Day 0 after pupation; P1: Day 1 after pupation; P3: Day 3 after pupation; P5: Day 5 after pupation. The same below.

EETHEE (K 3. B), HIHIEN BmFoxG-1
MHES SR ANGE, THERTFHAT.

2.4 BmMFoxG-1 X155 4 4 B % & 1 %MD

FEVEAE B T AR 22— R AN AL R 3, B
LRB NIRRT e LiRSLgh, AT
BmFoxG-1 Flfie 2 S X BKEFLE . Ait—H45r
BrHAEHIALH, FATHE T BmFoxG-1-EGFP 4
M ik gk, IR AR Y Bm12 HiffIbk, FIH
qRT-PCR J3 Al BE P Y 88 1k

FATE AT T BmFoxG-1 X} AR FH 41 il A&
B A LK BmVasa Al BmNanos (1) ik 5
W, 25 ER, 3%k BmFoxG-1 J§, Bmvasa
1235 B 3% EE, BmNanos i Z ikt FiE T(H 5
XTHEAH LA 2 (& 4 ),

WA, 20 R A A R P e S A A A0 A
225 AR 2L R BB AT R
R, AT T 4 DM EIEA R

( BmCyclinA . BmCyclinB . BmCyclinB3
BmCyclinL1 )7E BmFoxG-1 i & ik 4 ik il
BN R ER, 43R E BmFoxG-1 )5,

BmCyclinA. BmCyclinB 1 BmCyclinB3 [ ik
B EE (K 4),

I4h, BmCyclinA, BmCyclinB #i1 BmCyclinB
2 it S 0 R AE R AR [A] R B B Btk Sy 3R
kAL 4% 5 BmFoxG-1 #H{El, BmVasa JE[H7E
IR BCR R IA R S5 BmFoxG-1 2511
(F 5), Bk, AN BmFoxG-1 7] LAt
PR A ALY R B AR, S R A

25 BmFoxG-1 3 #EF B X E B RIEAIF T

i EEN T FREsh, KPS
WA B EEREM, LW HEATR2
( CG31320) #1 Zmynd10 ( CG11253 ) kX 4fth
B EE N, AR A iy IR 4
%% BMSK0009828 FlI BMSK0011587, FAfi17E
BmFoxG-1 i &3k 40 JL ik il T 3 4> R A
MEREALHEMFILGEN ., GRER, SRKE
BmFoxG-1 1] L4 g % {i¢ #f BMSK0009828 [ 3% ,
{HX} BMSK0011587 ik 1% A .4 7 (1] 6:
A), H BMSK0009828 &1 H & & T i iAAk
5 BmFoxG-1 M1 ([ 6: B), Fik, FAi1HEm
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E 4 BmFoxG-1Xt#EF & 4 HH X EFRIEH R0

Fig. 4 Effect of BmFoxG-1 overexpression on the expression of genesrelated to sper matogenesis
F A SRRz A S AL R EE (P<0.05, 55 );
ns TR ZAHA S A ERFARE (P>0.05, t-F5% ). B 6,

Asterisks above the columns indicate significant difference between the treatments and control groups (P < 0.05, t-test),
and “ns” indicates no significant difference between the treatments and control groups (P > 0.05, t-test). The same as Fig. 6.

Different developmental stages

N Y

X X ]
~X 3. ~ X 3rB -® BmCyclind
S\ % A BmVasa A \E' -&- BmCyclinB
N ° & 3 -« BmCyclinB3
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m 3 m 3
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% E 0 1 1 1 1 1 1 1 1 1 1 % E

S sssocesesy Ti

NN v
RRRE B

5 BmVasa (A) RAMEMHEXERE (B) EARLZEMBRBEPHRIETN
Fig.5 Expression of BmVasa (A) and cell cycle (B) related genesin the testis of silkworm at different developmental stages

BmFoxG-1 A A IR 110 44, ik GES

SRS TR R
3 itig

ARG T K EAGIH A FoxG ISR

FAEE, HH4E SilkDB M5 MmN
BmFoxG-1 il BmFoxG-2, #id4Y){E B 2%
A~ BmFoxG #& [ 2535175007, RIS
HB A RSFIY Forkhead 4544938, {H BmFoxG-1
1£ C ¥is bt BmFoxG-2 £ T —Bt#y 60 N IER 1Y
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%: A 3 . BMSK0009828 1.5 - BMSK0011587 Bys_ BMSK0009828
E[ § * - ns '

< 2.0
#Z 5,0 I
2% § 2 1.0 _L_ 15 I T_T
Mo & - +
Zicy os} 10 ﬁ/ N
X & % 0.5
-HJ% -0 1 1 0 S S S S TR R
=z EGFP  BmFoxG-1 EGFP  BmFoxG-1 SEISLRLLPLS
& % Protein A Protein \"’) \'? . >

ARKE BBt

B 6 BmFoxG-1Xt#hZEBBEEXERRE

Different developmental stages

sEAl)

Fig. 6 Effect of BmFoxG-1 overexpression on the expression of genesrelated to dynein arms
A. 35k BmFoxG-1 J5 3 J1 85 VB AR C L R 363578 1k ;. B. BMSK009828 1A 7 /& 1 W Bk 1 b it 3 ik 181k
A. Expression of genes related to dynein arms after overexpressing BmFoxG-1 in Bm12 cell;
B. Expression of BMSK009828 in the testis of silkworm at different developmental stages.

KB, RATBE S BN R AR L AEEES
qRT-PCR Z5 5 /R, BmFoxG-2 7E A ] % 7 [ Bt
(ARG 2 0 23k WA 0 2 A8 Ak HL 4R R AR K
-, {H BmFoxG-1 3Rk k& & B B AR 1L,
HFREKFHE L E S T BmFoxG-2, WR
BmFoxG-1 2 53R TR AT . TEZHIY
R &3 BmKr-h1 o] gl 15755 BmFoxG-2
IR R &R (Zhu et al.,
2020 ). A5 A AR SCHIWE ST A5 R, AT
BmFoxG-1 A EZES SR TER, M
BmFoxG-2 N[ RES SR & F .

HREZH0EN H B AR, KB AN
¥, B EAEFRIICEHRS T ( Pereira and Santos,
2015 ), PRRIKE 34 FORG IR 4 i & B ok, o
AR T 0T LS DA S B2 RGO, O
T FESE A BIE R ( Sahara and Kawamura,
2002 ). BR T IIREZE AL, PRS- 19IE B Hstfa]
WAEEZE . BRI, AR T E2AEY)
BB B R, TR F W 2R A Tk 22 1)
( Polanska et al., 2005; SCE4E, 2019). &A1
FIRFSR4E Ri7R,, BmFoxG-1 78 5 R 4 duks
Hirp i3k A%, (EAE 22 W E TF 4 RRAE
AN s (R A, B BmFoxG-1 Al B8 505 111
THRUMEE X

KT &R AR TR R, S0 2254
FICET 73 245 T2 SORS AEL , 200 B P28 O A% A
FERR, RAKRTE BRSNS,

=

2019; BEAE, 2020 ), M RAEZ—DERH
FE ANt A, 3K B o PR 5 B A AE AN AR S PR 2R A
) Vasa #[ . 4IRS . M FHEEAAHCE
FI%ARRIEMAMS S (Styhler et al., 1998;
Kadyrova etal., 2007; Moore etal., 2013 ), i
i 75 Bm12 4 g it 363% BmFoxG-1 1 qRT-PCR
S, FoAI1 & BmFoxG-1 7] L) |23 BmCyclinA
S A R 0 A 1 R AT BmVasa JE R, DLAHEE
R BRI R, FRATHEMIAE R Ak S,
BmFoxG-1 AJ {38 12 5% M 24 i S 3] AU 5 6
JERL, WG T A AR

2 b, ARG R BmFoxG-1 & A BE
SRR, FER TR E IR, sy
Rit— 588 T Fox KIGHNERR LT TN
Uife, i i mokE 1 B U R R e D A
Bl 72 58 R A bR 1) 8 B TR B AR .
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