E W 2% it Acta Entomologica Sinica, June 2018, 61(6) : 627 —636 doi:10. 16380/j. kexb. 2018. 06. 001

XEME oc REMGRETEEBHAEN

B ds, ¥ 2, #SCK, Rk, oM, &,
woE, R BT, Tr#E

(PR RF AR BR A BE , F A S R A W) [ 50 o S e, K 400716)

HWE:. [88)d%F oc BRERAERE Bombyx mori &R TG —FF, 2 & F £ 4 H S 24
oc REARRTATAES 5 HEKRA0.8 cM @1, KRBT G A oc R T ARAE LI B 3474 40 52 45 5F
F KR oc MR Ao TFHE, [FE]imR o RERAFTFABNRES Z Kk (D2) A%
AR T AN F, RBEEAKY oc BT IEEAKSETE T3 69 1397 % BC, KAVKRA 12
A, AR B C SR A B A 5] h A markers, it F AL F, RAKG L S A
markers , 54 B % &M markers = BC, R AAK% oc R E A Rt i74m e 4r, @3 F £ % RT-PCR
Fo Z B % K F PCR(qPCR) i it oc % %55 A1 X 18] W 69 1E 2 A B, #408 B ARIR R IR B, 48 v 6 5 A=
M AR, oM oc REMRE, [LR]AA 1397 3k BC, RAKA 11 sFH % % 5%
markers 3§ oc L A K £ 454 M10 &5 M11 # A~ markers Z 8], ¥ B L3855 K45 % 234 kb, i@id
REIL W AHAE T oc EHRHRAWERHTHE L NZRHRA S ARMAR, 21X 5 AFR
ARAE 10 A RE®R R FEHATHRAESH LI, AAH BCIBMGA003572 K B /£ oc R T AR EE 09 &
KFRRIEFARP AR, BE ARG R RS LI Z AR BN EORARLLERRIFEZES
O(THEMY RBR 212K G ) R RRE G ML h oc R L o945 KB . xF BGIBMGAO03572 #4749 &,
BhaM e R ETEBEFNASARLRE oc RERFEAATRE, [)BE T2 EE, A
AW oc REKRALALAT 234 kb 9 B F £ 4R, AP mBERRSEZERE I
BGIBMGAO03572 T 447 oc % K ARG £ A A - .
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Fine mapping of mutant gene in the chinese translucent (oc) mutant of

the silkworm, Bombyx mori
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Yong®, WANG Ling-Yan™ ( State Key Laboratory of Silkworm Genome Biology, College of
Biotechnology, Southwest University, Chongqing 400716, China)

Abstract: [ Aim] The chinese translucent (oc) mutant is one of the translucent mutants in the silkworm,
Bombyx mori. lts responsible gene has been mapped at 40.8 ¢M on chromosome 5. The purpose of this
study is to fine map and clone the candidate gene for oc mutation and to explore the molecular mechanism
of the oc mutant. [ Methods] A BC, generation was got by hybridizing male F, (the mutant strain oc x the
wild-type strain Dz) with female oc. The markers were designed according to reference genomes, and

those showing polymorphism between oc and Dz were used for the genetic analysis of 1 397 BC,
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individuals. The candidate genes in the oc tightly linked region were analyzed by semi-quantitative RT-
PCR and qPCR, and the target candidate gene was identified, cloned and sequenced. The cause of oc
mutation was analyzed. [ Results] The oc locus was mapped to the 234 kb region between markers M10
and M11 using 1 397 BC, individuals and 11 polymorphic markers. There are five predicted protein-
coding genes in this region. The expression analysis of the five predicted genes in the integument of ten
strains of B. mori indicated that only BGIBMGAO03572 was severely suppressed in the oc mutant as
compared with in the wild-type strain. The sequence homology analysis indicated that the encoded protein
of BGIBMGAO03572 is homologous to the human monocarboxylate transporter 9, a possible uric acid
transporter, which might be the candidate gene for oc mutation. The cloning and sequencing results of
BGIBMGA003572 showed that five amino acids changed in the oc mutant as compared with the wild-type
strain. [ Conclusion] In this study, the oc locus was mapped to the 234 kb region by positional cloning

technique, in which BGIBMGAO03572 encoding a monocarboxylate transporter 9 might contribute to the

phenotype of oc mutant.

Key words: Bombyx mori; translucent mutant; uric acid; oc mutant; fine mapping

EL IR AEIEAL I T 45 Fh 8RR RO AR 00, 2 Tl 22
BRI T T R A8 i BB N e ), 5 R H
VO SR R L SR A LA R A= B % U0 AH 56 (True,
2003 ; Joron et al., 2006; Anstey et al., 2009 ; Wittkopp
and Beldade, 2009 ) . & M {4 o AR 43 i R AT L 43
A 6 8 & 8 ( Vukusic, 2006; Shamim et al.,
2014 ), Horp (0, 3R (0, 2 B iR 68 20 4 P I o 30 1 it
R, 8 3R 002 ih EaRK W) B 7 B AU REGTRRN & LAY
g, ORI F AR R AR IRORAEREA
% (Shamim et al., 2014) , BRULZAHM, K E PR
(Hirayama et al., 2008 ) | 8 [l 2 {6 Z ( Tabunoki et
al., 2002) L) KRR (Hu et al., 2013) th5E 0 B 44
THIE R,

FHAx Bombyx mori & 153 H ( Lepidoptera ) B 1
AR AR ), R S i 4 MR ) E A KL R
0% R (0 FIMERS 2 (5 % (Kato et al., 2006 ; Nie et
al., 2014) o [T ik L0238 Hh  HARRE b i) PR TR 5 50
HEXF 4] A A T] it AR i 2, A IS K A4l
A RE b BRIR & 1 5 B MR RE T Y 11% (Tamura
and Sakate, 1983) . ZZAx4) HL AR RBE Hy T PR R 1 FL R
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Hr R R & B0 /0 5] # 1% ( Kémoto, 2002; Kémoto et
al., 2003 ; Fujii et al., 2016) ;0-3" , os Fl ok & T
i fith PR IR 7tz 18 1 11 1 R R e A 92 722 5 | /B2 1Y) ( Komoto
et al., 2009; Kiuchi et al., 2011; Wang et al.,
2013b) ;0v, od, ow F1 otm 2 H T 1A BE 20 Mg+ R iR
WOk AN GEIE # T AT (Tto et al., 2009 ; Fujii et
al., 2010; Wang et al., 2013a; Zhang et al., 2017)
BRI TN A 548 B N 2 2w s b, (HR K AR IR
AL R B A 58 4= R

M oc 28 AR A& LFR Ky i [ 3l 42 ( chinese
translucent ) , HFER B T 5 S 4L 0k 40. 8 M 4k
(I PPRAE, 2005) , HAARE bR R & 5 rh 45 H o3 A 44
AJCANEN T iR ) et R A, 2 4 1 R Bl AL
Ree fige A H R AR S P, H AL 2% 5K Tamura H1 Akai
(1990 ) 38 J2f A B3 248 L 1%) S 02 G 45 44 AT, A B oc 58
AU ACAC R 24 L e 11 DR R A 5 RO 2 Ak T [
K-, A BRI IURE R /N BE XS BREH /N, ABATTHE DY oc
GEAR AT BB R H1 T R RR 3] 1A 41 i 1) s A e g 1 | 2
o HT THE oc €7 ARIE LB HLER, A WFFELL oc
ZRAL iy Z2 AN A2 B (Dz) S8 i 3R 56 Jl
FAZPER) T ARMEME A oc S8 1Y MM A 1E
7l 523380 1) BC, AR R E iR, IR &2
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Fig. 1 Phenotypes of the 5th instar larvae of the wild-type
strain Dz (oc*/oc*) (A) and the oc mutant

strain (oc/oc) (B) of Bombyx mori

B By ARG 128 2 251 markers, #E— 20 F| 1 2 25
P markers X} oc RALFE N PATHEAE L, 15 2 HAR
LN, M A P15 225 07 1 X e ik 2R A A7
ME IR S RE oc TRAZFEIN K W] S AR HLERAT T
Behi

1 #B57%
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ARWFFE BT FH B A B 5K 4 K3k (Dz) FIh 2 oc, oe
I ok 578 fly 2 LA S A2 7 fi Bt 108 A1 872 S i
K31 i 3t 5 T6 \Tuerqi ( £ H-H) (47 81 Fl 455 4
rits Z 349 FH VO P DR K A B DR P i 4t AT A e AT Y
SrdE Dz (oc” /oc® ), oc(oc/oc), oe(oc*/oc™ ),
ok(oc*/oc™ ), ¢l08 (oc*/oc™ ), 872 (oc*/oc™ ),
K31(oc*/oc™), T6(oc™ /oc™ ), Tuerqi(oc™ /oc™ ) il
Fl(oc™ /oc™ ) o 4354 BEOGAIY 12D: 121 1 25°C
U NIEE S
1.2 REBEESENE

WL AR G4 Dz Ml oc 5 %575 4 R4 ALY bk 2,
iR 3 BE AW EE /AP T -80C Uk
R R & Dz floc 5 W5 4 K4l H il R RE
(AR 3 -8 4K75) , ZLBRAR I MAFN <4, 2o R 4t
KIGWEE , BT IO IR,/ 90 CHET 3 he 7
514 Dz F oc HETRYAREER S B T 1.5 mL (.0
B J) Sy E RIS E (0. 02 g) Dz Fil oc 1)
TARRE  J3 S5l A S R B 8 2 K, K i B Ak 20
min, F i 12 000 x g #5.0> 30 min, B FIE R 2

HE L T %) 7 vk T A AR DT VE v 1 PRI, s F M IR
PR FIEWIR G IFR B 60 5 HI T T — 22 IR &
HIIE . B R ARRERURE 3 AR A AR 2
5o BRI L B RS 20 A% T IR IR A A
PRI 7 #5 B8 PR 12 1 1212 77 &2 ( BioAssay Systems,
X E) WIrk#EtT .
1.3 FEu#HEE

By A= B A Dz MIGAEAA o AN 2R A 2815 3]
F AR F AR HERR S 58 AR oc 17 MEIKE AT ] 28
153 BC, AAMARVE R &AL R, 433 100 3k 5
W5 3 RIEA Dz Hil oc, UK F, ARARFFAE - 80°C vk
FEFH . BC, ARAE S 5 3 RGP Al M IEH
FIURNI A RIIAE ST FERAFE T - 80°C UkAF AT
1.4 EFEHARRE

FAHE R A0 () 3 B ¥ 4% DNA [ 3l £ B Y
(Kurobo-PI1200, H 7A%) 42 B/ [ R L 3 [A 41 DNA
PO U A5 2517 . FE 5 DNA g 7E TE
A A CEETHMAE AT IN JE K 41 DNA ¥R B Fali B,
1.5 %5t markers BHIER oc REEFEHE AL

IR CEMGER 5 5 Y ik - IE K 47 51
N5 (http; // silkworm. genomics. org. ecn/) , F] Fi
NCBI 5| ¥ 1% it T. H. Primer-BLAST ( https: // www.
nchi. nlm. nih. gov/tools/primer-blast ) %1154, 43 7
PEHL 3 3K 3EA Dz Al oc, KUK F) AR IR R 41
DNA B4 IR G EVE B #HE4T PCR &1 [
N, PCR 4 HAFR (10 wl) : WAE/K 5. 1 pl, 10 x
PCR buffer 1 pL, 2.5 mmol/L dNTPs 0.8 uL, Taq
fitf (TaKaRa)0. 1 wlL, FERABH 1 pl, 2 pmol/L
519 (F/R)2 uL, ¥ 3444 94°C 3 min; 94°C 30
s, 55 ~60°C 30 s, 72°C 45 s, 30 ~35 MEH;72°C
ZGEAH 10 min, PCR 7= 25 35 i WH-EE 1 PR Uk ez U
& AT K 2 ST E S 2 S
markers F] T 1EB1 04T

B L ok B 2 5 M marker, DL 1 397 3k BC,
FRBASLAMA A FE P 40 DNA ik #E 4T PCR 738,
PCR ﬁ@%%%ﬂ)ﬁﬁj%&#lﬁliiﬂljz%}ﬁ markers
THVE IR R A& . PCR P28 1% W Bl B e G
Kl ic s BC, AAAMARY S 2530, F BC, RIE
WRIAER LIS EA oc RAKR LW
ARSI, B BC, AR AR R AR i 3
5 F, AR RS0 AR R S 44, I8 43
Mr 2 Rt SRAE Excel 1, 3% B8 markers 22 [H] 9 B 25 8
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1.6 oc REERFZEHXENEEZERNDH

FH % 7 ik [ 20 % 98 % SilkDB (hup: 7/
silkworm. genomics. org. ¢n/) Xf oc ¥ 8 [X [B] P 18 {5
VEHE P EATR R OIOT T #ife e L 2 41, Jd i NCBI
BUEE (https ; // www. ncbi. nlm. nih. gov/) [ [A] &
X it — 200 o e e B IR P 9 o I s A1) T E e T
m % 4 Pfam (http- // pfam. xfam. org/search #
searchSequenceBlock ) X & 16 2t [H 4 A% & 13 i A 25
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P B8 735G &2 ( Promega ) X RNA 847 R e 5%, &

J& cDNA, RT-PCR fA& R M PFER 1.5 45 2251k
markers §i £ ) PCR & R F1 & HH TR, NS FEH R
BmRpl3 ( GenBank % 5%5: NM_001043661.1),
SN BE PCRAGIN N 25 MRS, R LE LA 35 4
&, qPCR K% (20 pl) :SYBR premix EX Taq Il
10 wL(TaKaRa), ¢cDNA fifg 2.5 plL, 2 wmol/L 5]
BI(F/R) 4.0 wL, #B4K 3.5 pLo I 4 :95C
FAEE 6 ming 95°C7A8 M 15 s, 599C B & 30 s,40 4~
TEFF:95C 15 s, 59°C 20 s, 95°C 10 s, PZ LD N
BmRpl3. RT-PCR il PCR 5|13 1 350 i %35
IRV 2R FH AR X 8 1 09 07 ¥k, NS 2By BmRpl3
(GenBank %52, NM_001043661.1) , % Jf] 224
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*1 S|YEHRFAFT
Table 1 List of primers used in this study

ElL7 FIFS(5"-3") ElIEZ)iEEeS
Primers Primer sequence Use of primers
3575 F1 AGAACTGAAGTTTCTCCAAGCGT
RT-PCR for BGIBMGA003573/4/5
3575 Rl TTCATCCGAGCGTAGTTGATCTC
3572 F1 GTCAAAAACCCACGGAATTGCTA
RT-PCR for BGIBMGA003572
3572 R1 ACACACAGCCAACATAACGAAAG
3571 F1 GAATCGAAGTGTGCTCCGAAAAT
RT-PCR for BGIBMGA003571
3571 Rl TTGAGAGGACATAGAATGCCACG
BmRpl3 F1 TCGTCATCGTGGTAAGGTCAA
RT-PCR for BmRpl3
BmRpl3 R1 TTTGTATCCTTTGCCCTTGGT
3575 F2 TCAACCAGCGACGAAACAGGC
qPCR for BGIBMGA003573/4/5
3575 R2 CGTAGAATGACAGCGACAGCA
3572 F2 AGCCTTGAGGTCTTTGGTGC
gqPCR for BGIBMGA003572
3572 R2 CCTATCATGGGTCCGACACT
3571 F2 TCAGAATAGCGTAGCCTTTG
qPCR for BGIBMGA003571
3571 R2 CCACTACAAGCCCTCCAAT
BmRpl3 F2 CGGTGTTGTTGGATACATTGAG
qPCR for BmRpl3
BmRpl3 R2 GCTCATCCTGCCATTTCTTACT
3572 F3 ACATGTTTGTCGATTGTTTGCG
Cloning of BGIBMGA003572
3572 R3 CACGGTGGGAGTTTACCGTAT

1.7 {Fi%EEFE BGIBMGA003572 Hy7[E

M NCBI % 2 T #% BGIBMGA003572 &
( GenBank %52, XM_004929982.3) ) 4= K ¢cDNA
51, NCBI 5| 4% i+ T. 2 Primer-BLAST 7£ H: 5’
UTR X A1 3'UTR X359, #0514 530
Y3 Dz Fl oc HiZ L 1Y G B X5 1 -0 7, PCR
R EMR 1.5 97, epETI Y WLER 1. FIH
BioEdit 4%} BGIBMGA003572 #ihth & 11 1 4, 3L iR

A 3847 %, HMMER (http: / www. ebi. ac. uk/
Tools/hmmer/ ) FEL KA X Ho g 8 2 11 1Y 4544 1647
T .
1.8 HiEFZitHHh

BAE M % F GraphPad Prism 7 3 {f #E 4740 B
O3B o PRIR &t FIRE PR 35k B0 5 45 SR TP 24 +
FrifE2E (SD ) R o BFAER Dz Flh 2R 22748 i & oc
Z A 22 5k T o K I AT 22 o LU A
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2.1 HFEMOKERHREBSE
Tamura F1 Akai (1990 ) 3 i {4 B 21 g (1) M7 {22 7%
SER Sy HEM oc FEABART] RE 2 T PR IR 21 A4 BE 241

i 1504

EES

1004

Uric acid content

504

PRIR & it (ng/mg)

Dz oc
ERTE

Silkworm strains

2 BRI A Dz MM AR AL i 3R oc S %

JL R iz i R R L Y o ASBFFERT Dz Fl oc PREEF I
IR L B PRIR S AT TIRE (T 2) o oc EARIRIA
BECPBRIR % B L Dz i i B S R AT, T 7 i oAk 2
P R PR R R B R 25 57, IR R AE oc
GEAR PR PRIR B I A48 T RE A 1E 14, TT AR 18R DA 1l
PR L 2 A BE 240 J Py A i R ] BE B T TRDREL

B 251

(ng/mg)

Uric acid content

Dz oc
P TE

Silkworm sirains

% 4 KA HUARE (A) ALK (B) o JRIR 7

Fig. 2 Uric acid content in the integument (A) and hemolymph (B) of day 4 Sth instar larvae of

the wild-type strain Dz and the oc mutant strain of Bombyx mort

[ T 24918 £ SD (n=3), Data in the figure are mean +SD (n=3).

2.2  Z#M markers B7% %

ABFGE — 2T 189 MBI WA T £ Atk
markers El‘]ff%i_ eJa i EA 2 [H] PCR =YK i 2%
AMETRE 11 N8N markers F T oc 2RAFFEA)

BV M, Hodh 3 N LA E markers i T nscaf2838
1,8 A2 A markers {3 T nscaf2674 - (£ 2),
2.3 oc53

22 50 i 3 Extremely significant difference (P <0.01) (¢ K56 t-test) .

markers Kt oc 5 7EFE N EALAE T M6 Al M4 A4
marker Z [0], Y BEFH B 2904 1. 806 Mb (& 3: A),
R T 24N oc GEAR BN 1Y) 3% B X I, g — 2D A
M6 £ M4 W markers 2 [0] 575 %5 7 (1Y) markers, f

Ja AT 1397 A BC, AR oc 5748 KL K
fi7E M10 5 MI1 P> markers 22 1], Py B 25 24
234 kb, 4n[& 3(B) PR

AWF5EH S 144 4> BC, AR IER R 6 A

ka1
R

m % oc RETEFEDIHH &5 markers

Table 2 Polymorphic markers used in the linkage analysis for the oc mutant of Bombyx mori

45
Code

RLTERE WS E AL
x2 HER
IEm(5"-3")
Forward

S (5"=3")

Reverse

i (bp)

Position

M1
M2
M3
M4
M5
M6
M7
M8
M9
M10
Mi11

ATACTAGCTCAACTGTCGTATC
CATCATGGAGAGCAGTTAAATC
ACGTGGATGGTATCCTTGTTTGA
CTAGAAACGGTAGGAGTAGTCGC
GCTAGATCGTTCAAGCGGTAGTA
GTATTGGATTCGTGAAGAGCGTG
GTTATCGCTTCAGCCAATCTTCC
CGTGACACAGGCTATAATCGGTA
GGTAAAGAACTCGCAAGCCATATC
TGACAAATTACTCGAAGCGTTGA
AACCTGTCTCAAACGCATTCTAG

CCCTACTAACAATTCATTACGC
CAATACAGACAATATCAGTGGC
CTCTTAAATCTGTGCGGTAAGCG
CATCGTCCGTGAAACGTAATCAG
TGAAACCGAACGTCACTTGAATG
GTGAACACGGTTGGAATTAAGCA
CCTTGATACGCGAGGTCAAAATC
CCACGTAATTTGCGCTGTAGTAG
ATTGCTCCCAAGTCTGACACTATT
TTTGCCGGATTATACAACTGGTC
GGTTGCATTTGGTCCATACAAAC

nscaf2838 , 298 863 —299 937
nscaf2838, 1 286 112 —1 287 294
nscaf2838 , 254 6087 -2 547 226
nscaf2674, 2 619 344 -2 619 963
nscaf2674 , 7 477 943 -7 478 889

nscaf2674 , 339 751 -340 716
nscaf2674, 1 330 200 -1 330 984
nscaf2674 , 2 144 914 -2 145 663
nscaf2674 , 1 826 925 —1 827 477
nscaf2674 , 1 422 129 —1 423 190
nscaf2674, 1 655 720 —1 657 057
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S S %
S S & & 1y y
§ 3§ § § § N
A = L T T T 1 T
_.-""Ms M4 T o M5 MIM2 M3
ot el 1 Mb
034Mb _--="" TNl 262 Mb
e M7 MI0  MIl M9 M8 ~SL)
B F LI | T T T
e Tl 100 kb
1.42 Mb,/" ) S~L_1.66 Mb
’f’ \N‘
C 1
BGIBMGA003575 BGIBMGA003573 20 kb
- =
« 4 (]
BGIBMGA003574 BGIBMGA003572 BGIBMGA003571

K3 AR A B oc AL REIN BRS AN E (L 18]
Fig. 3 Fine mapping of the candidate genes for oc mutation in Bombyx mori
A WIENLIT A markers ( Markers used for the low-density linkage map) ; B 540 € {7 fif FH Y markers ( Markers used for the high-density linkage
map) ; C: oc 5% 7% i X [A] i % J | BGIBMGA003575, BGIBMGA003574, BGIBMGA003573, BGIBMGA003572 Fil BGIBMGA003571 ( Predicted
candidate genes BGIBMGA003575, BGIBMGA003574, BGIBMGA003573 , BGIBMGA003572 and BGIBMGA003571 in the oc tightly linked region).

2.4 oc REEREPXEEEEANSTREE

FI P 5 B D 20 8008 1 SilkDB %t oc 322 8 X i)
I FE R EA TR 2R, & B AN IX (A1 5 AT 3L A
35 & BGIBMGA003575 ( GenBank # 5% 5. XM _
012693714.2) , BGIBMGA003574 ( GenBank % 55 .
XM_012693714. 2) , BGIBMGA003573 ( GenBank %
S5 XM_012693710.2) , BGIBMGA003572( GenBank
Sk B XM _ 004929982, 3) fil BGIBMGA003571
(GenBank %55 5. XM_012693712.2) , {1k 3 A
R 7 5 PR A B8 P v 1) 6 PR R AL 7E NCBI %K
P 12 v i ) U5 HE ) 45 SR B R BGIBMGA003575 Fil
BGIBMGA003574 Jfith[a]—~ 8 11, #% 1 R i A
1, BGIBMGA003573 % it £ 11 o 4% 13 By ot 1 2R
M, AT H# BGIBMGA003573 4% ity (1) £ 11 )3 51 Fl
BGIBMGAO03575 4ty i) & 1175 64 7 He Xt A 30 R
(IR Y 510 A [R] 5 4 58 A 55 X 40 %0l 122 SilkDB

BGIBMGA003575, BGIBMGAQ003574 #11 BGIBMGA003573
(¥) CDS Fr ok 2 H A5 & 4d)i 2 SilkBase (hutp: //
silkbase. ab. a. u-tokyo. ac. jp/cgi-bin/index. cgi) Hf
i &, KA X 3 4 F 5 & L x5
KWMTBOM002966 ( H A A &4 78 v (14 4 45 ) ik [A]
I, X # 78 BGIBMGA003575, BGIBMGA003574 i
BGIBMGAO03573 gty [i] — 2 . fPE R A FE 2=
ALTF PR R R g 2R R AL, BOA A2 /N ) D) BE
(BraH34s, 2011) ; BGIBMGAO03572 #ifi— ™ LR
MEaEH 9 MER, EANRE PSS TR
fig F HE ( Nakayama et al., 2013 ) ; BGIBMGA003571
i — R E A 1 BE A, 72 A% H A
w77, B DT R IR e iz (1] 30 4%, 2008) .
M 3t 7R 2 T A Plam X i 356 6 PR 4 A5 2R 11 5 1Y)
SR SRAEA T , S5 R AR 3 R

®3 HERLTRER oc EPXEMREERERKHGEBQRHNEEBINT
Table 3 Domain analysis of the encoding proteins of the candidate genes in the oc mutant locus linkage region
SEH EAEPA - ik EHURE
Number of
Gene Protein name . . Domain Protein annotation
amino acids
19 3R A b I
BGIBMGA003573/4/5 BmATL 745 a’jﬂﬁ e ”*@, 5 BAPESE A Atlastin
Guanylate binding protein ( GBP)
12 A~ gty 1 RIRGE B 9
BGIBMGA003572 BmMCT9 547 A HAMEEN
Twelve transmembrane domains (TM) Monocarboxylate transporter 9
10 A5 [ 48 Hg B Vo i 7E ]
BGIBMGA003571 BmMCT1 397 M RA HAmEER

Ten transmembrane domains (TM)

Monocarboxylate transporter 1
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R4l 55 SR AN AL oc AT ASTEN B4 i E (37 633

ARHFFEXT Dz Fl oc MLk B S A4 BE rh i PR R 75 it
PEAT TI5E , 25 SRR oc RASIRT] E L R T IR 2 DA
MK B 30 44 BE 41 MY 4z f (0] A8, Tamura F1 Akai
(1990) G HEM , oc ZEARKTT i JE T IRIR A BEfL 1z
FIMAREMM S BN RAE . A THE oc 28728 B HIL 5L
KT oc EEFEITE Dz Fil oc 4y HUARE ih ) 38 5t
AT T 7M1, RT-PCR(IE 4) Fil qPCR( &l 5) 45 SR 4F
575, BGIBMGAO03572 7E oc 4y Ht {4 BE rp 1) 32 55 &
3 AR T Dz Rk i A 3 SRR A IR
HEMWMHEHMEAREEEZER BT EIE
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Fig. 7 Amino acid sequence alignment of BGIBMGA003572 from the wild-type strain Dz and the oc mutant strain of Bombyx mori
LT OHE RN B IS5 F I, w5 (A HEFR 7R MFS 454438, . The red box indicates the transmembrane domain and the blue box indicates the MFS domain.
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