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Bmlp2, Bmlp3 #= Bmlp7 #A A4z 5K, L. Bmlpl 5 HE 4 30K & @ ey 5o Mk F50%. ¥ %% RT-PCR
LREMY, Bnlpl A58 % 3d2LHF 1dEBHKRPTRLAZHRILKS, 25 KX FHAK. Western blotting 4 R
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Abstract: 30K proteins are abundant in silkworm hemolymph and egg. They are involved in nutrition, im-
munity, inhibition of apoptosis and other functions. We studied the expression of 30K proteins to better
understand their functions. In this research, bioinformatic analysis showed that all the Bmlpl, Bmlp2,
Bmlp3 and Bmlp7 genes have signal peptides. The sequence similarity between Bmlpl and other 30K pro-
tein genes is less than 50%. The result of semi-quantitative RT-PCR showed that Bmlpl was highly ex-
pressed from day 3 of fifth instar larvae to day 1 of pupae, and then decreased. By Western blotting assay,
we found that the BmLP1 antibody could only bind with BmLP1 protein, not BmLP2, BmLP3 and BmLP7
proteins, suggesting that the antibody has good specificity. The Western blotting result showed that Bm-
LP1 was abundant from day 5 of fifth instar larvae to day 4 of pupae, and then decreased, whereas BmLP1
was firstly observed after day 2 of wandering, then increased gradually, and reached a maximum level in
the moth. This is because that ovary tubes grew quickly from day 2 of wandering, and BmLP1 and other
nutrients-storage proteins were transported into the ovary tubes and accumulated in the unfertilized eggs.
Immmunohistochemistry result showed that BmLLP1 was located in the yolk granules on day 6 of egg and in
the gut before the hatching. We incubated BmILLP1 with the new hatched larvae extract in vitro, and found
that the extract could degraded the majority of BmLP1, indicating that there may be one protease in the
gut responsible for the degradation of BmLP1. BmLP1 could provide the energy and amino acid resources
for the hatching of baby silkworm larvae. This study explored the changing pattern of silkworm 30K pro-
tein BmLP1 in the fat body, hemolymph, ovary and egg at different developmental stage, laying the foun-
dation for understanding the function of BmLP1 in the silkworm embryonic development.

Key words: silkworm (Bombyx mori); 30K protein; BmLP1; embryonic development; hemolymph

FeJRREMEELTR R, 44 5000 EMYIML DT . SEAFER, FKamcoh 7 HRA i H 3 #C R
Hy, S SR A 1 SR 9 T oA B 5T Al 3 E R ol R 0 R B A BEE . A HoA ik L0 2R R 4
YAV TR EL b Ik AR S SR RIS L IR is i O N R R B EEMAE. K A Mk e
hAREIJLERE AR, XEEAREESN 2 KK EREEERAMBEMLEAY. ERMEEAEEN
FEEIRE . R (. B R TR 30K AR . 30K B PR A B IR UR B> TR AE 30K ZE A — R
F . 765 A LR ARG & iR m . K& 30K & A B DI REF 58 A Bh T IR ATHL MR 30K & A 7 1M 3 A
I T A R .

2007 4F . SUN % HH Z A () EST $udl it 30K & (3 R fT 17 %058 . JL%E 8 10 MERE. 2012 4,
ZHANG %5 F]FH 52 2 3 [N 2E0RS 20 161 e 90 B0l e % b 36T 46 N SEIR 4 i% 30K 28 (. AR 3 1k 4 b
FGE I, AT LUK 30K /0 N 3 MM : ENF K& B E . 5 & &R M 95 2 B2 A9 30K 25 1 1 i 75
30K M. #ul 30K EE 4 FR 2N 30 kDa, K 24 G, X 4 80 5 #5648 I 3 3 47 8 1 0T 240 20 4y
Bro G5 REI A 30K & (A 5 & & M b m B A E . LR BmLP1 A BmLP2" . A5 LM,
BmLP1 5 ZFEY 2 EThbE, RGN ITE® % & P EA EEEAY. BmlPl o] ISR A, W &5, 4
M N- 2 TE A W R R0 SR L A SRR S R T 5T A0 B> . BmLP1 AT LSS A BB WS OR
HRZ 5 TR SR YE % ES2 BmLP1 0T LS il 240 M B8 45 4, 3 o< 42 2 i 200 B £, 48 &% B4k
NS5 R E G PE s BmLP1 0] LLEE A EcR-BL. M #0062 % £ 4 S R i | =Y. ZHANG %5 %)
BmLP7 #4775, K3 BmLP7 EZH 5 R BN IIRG B, KRG 0 Wik A, st A
UREE, ERATE IR IR K I AR R G B I N R R A . R IR & PR AL RE B R R R, A E ST R,
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BmVgR(F Z& 00 #5585 H 24O AT LI 5 BmLP1 454, % BmLP1 #iza7E AU E. 2016 45, WANG %) 5
WA R AR T A A AL 3R AT I P 22 &R 2K W P-Tle, X B AE MR IS 23k, %8 (5 A TR 30K 2 11
BHla . RILEARZUKMHE 30K AR TI6E.

SOK EAMMAMRZE , HEAYFI6E 2 F 2R, g5 T 30K A BmLP7 iy £k
X5TE, AT RGEH LK G5 H AR 30K EHIIREZES . ALEXN BmLP1 4 HAth 30K & [ #170F
5% AR A E # RT-PCR, Western blotting, #2455 H AR, X% & 30K # 1 BmLP1 7E AR 41
ZLEE I F R AT R A 0T, BAEE /R R & BmLP1 B AWM A AL, Fis S RO, MR & 30K
EAERREE TG,

1 Met57RE
1.1 ##E5KF

FAx K AR LI M 6E, V0 pg RS B i, R ok I MR 5 3 A 3%, ) W A A X R B S
25 °C, MXHEREE N 60%.

Trizol W F| W T Invitrogen A Al ; dNTPs, Oligo (dT), M-MLV 2 # ST Promega A Al ; FHi %
Z ¥ F Sigma A Hl; Tubulin FifA& . FITC G 3% FIHT 586 VK B BRI T35 = K s DAB & @3 5 &1
TAE P2 & W s PVDF W T Roches REERRNK . % B . H 28R 55 00 W T FifE A4 T Al . —
FHOR . BEIR — U0, WRIR A 4N . TP R K R 5550 I T i RAk 27 iR )
1.2 SEBSFILLSH

7E Silkdb ¢4 % Chttp: //silkworm. swu. edu. en/silkdb/) F %k 30K &[4 BmLP1, BmLP2, BmLP3 #l
BmLP7 W& IEIRF 5. FIH ClustalX 1. 83 F it 41 £ )57 51 et 20 Bt ™ . I FIH GeneDoc H it 17 F
BALIE.
1.3 30K ZE8EER RT-PCR &l

W AN TR & I B A g B R M RE i F — 80 CukAE TP IR A& M. REMNE BB IL 8 4, 45
e S 3d, SIS d, ST, FHESE 2 d, LIRS 1 d, LIRSS 4 d, FRIEES 7 d AR ERES 1 d )
FH Trizol it 3 42 BOIS W 1K 19 58 RNA, 55 5% 8 cDNA. il cDNA W 317 PCR 3784, 3714 fr 151 4
W T, PN 94 CHIAME 4 ming 94 CAEME 40 s5 54 CiB k 40 s; 72 CHEM 40 s; fEH 28 IK;
72 CFIEMH 10 min; w5 BT 12 CHRA.

®1 FEFASY

S 44 Gkl PR/ bp 1B kGl g/ °C (EEIRVS

Bmlipl F-AGACTGACTTTGTTTGCCTTCG 827 53 28
R-GCTTTATTCGGGTAATTTGGTT

Bmlp3 F-CAATGATGTTCAAGGCGACG 323 60 28
R-GCTCAACCGTCCTCGACAGT

Bmlp7 F-AAGCCCGTCATAGTTATT 618 59 28
R-GTCTTTGTCGTATTTAGCG

1.4 30K ZFE HH# SDS-PAGE X Western blotting 43 #7

REKE RSB 1 AN, B, WOV e g Sc s pr Rk, 78 5 WA B, S5 F i AT L
FANEL , WCER M, FF A a8 366 it 0 77 1k ol v 8 Ak, P JRCSE Ax 9 OF B 2H ZUAF T — 80 °C UK AR
oL TE AR L K R A E TS S L. 20 pL M Sk O AL R TR0 P R A . PR O S 4
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PAF T —80 ‘CUKAAH. IMLWHE S 0.1 mol/L PBS IF WA B 5 5 F. B0 B A 5 R H W U BF I8 1) Jr 1k A
R R AR . I AGE B9 0. 1 mol/L PBS % 1% ..

FIH] Brandford ¥ X MLy A% i A1 OP SEAF G B 1708 550 Hr . JF DLAR ITE BV B (BSA) 2 il pr it 4. AR
PEE e . B2 pg B A TR o E AT 58 TR M IR g 68 1 L Tk (SDS-PAGE) 43 . BEIRHFE M 12. 5%, HF 1ML
FINDI SLRE S AT R VN A I A B e LUK S L R DK SR % 2 PVDF B b, BRI 200 V., B
BFIE R 30 min. R B iU , W B E e b, s Yo AR ks 1A 1 h J5 , (B4t Ef AT, A —
PUAWREE 2 h, A TBST HWRIEDE 4 K, BIMA ZHEWEE 2 h, HH TBST WG E 4 K. &EHK
PVDF B EAE B AW T, #OGR N 5 min, HABEGAHEESE.

1.5 REBEAKANEELDH

MAE LT RS 6 d I 10 d i, BUERMIIEA 10% KOH B 84k, K5 E T Smith [#E W+
24 h, HE R CEERBEBIK . M EEAL B, (2 AR FR B 0. e B A BT 1 7 B A0 35 0 4 0 v, A
VIR LT O R, IR JEERE RN 5 pm. AP S Bl . QR K . LR NIEMN S S WG, bl
LB, —PURE M B E SRS . B DAPL#I DAB B ET B0, 75 BT WA IR,
1.6 WEMERYIT BmLP1 §Y &R

WA ALY % BmLP1 R @SS A R WA 20 F . BmLP1 X B4 Hin A T BmLP1 &, &4k
PRS2 Wi ph 2 5 AR LB 4l rp U A T LA L3R 9, S AR R 2 v i 4 JE 5 BmLP1 5 WA R 2 4 007
BRLEA P IA T AMEEY S BmLPl, HEEHA 3 1. MR 100 mmol/L ) Tris-HCl, pH {H
H 8. 8. ﬁﬁﬁﬁi%@%f37@FW52h PRUE B A AR SR Y P B 5 BmLP1 40 RN, 25 H )5
HURA [R] A R 7 SDS-PAGE Ha, 7K A i) B2 fiff 280 2R

2 ERE55MH

2.1 BmLP1 5H(h 30K E BB MES

AR, FaEAMA 30K EALESM BT a . T, 0. MANS. Hep, DAV #E
15 R MO h &R AEW . BmLP1 5 BmLP2 J& T 88 30K & (1 [1#f. M BmLP3 Ml BmLP7 J& T
B 30K & IVAEE. M silkDB M5 F #49 BmLP1, BmLP2, BmLP3 fl BmLP7 W& IERIFI T UEL, &
A ES K, Win#E)E Tawrk &, B IELF 5 #7 x, &3 BmLP3 Fl BmLP7 B )% 51 A7 {1 &8 i
9w@BmuuE%ﬂ%/vaEE%$WW%ﬁKﬂ5w«@1»

* 40
BmLP3: TLCE F s \DII.EEQI_YNS\'\?V\'DS.f\\ KHLYE WY : 85
BmLP7: 1LCH \DIIEEQI.\'NSI\V\D\\\ KILYE Ay : 85
BmLP2: ——MC ASAG s SMSPS—— YNSIL LEYES Q @vEY gy ;83
BmLP1: [ELTHEFAFVEA SNAQILAERT NEQL s vV ¥8IA[{CSEYLK KEA R riDEN Tk - 87
140 160 *
BmLP3: S| DJ\ D C G A ( LY Dvgcu AY G C(BSERY'S "I‘IW'\'\'K\'YI‘KILNTE © 172
BmLP7: S[{ IRWHDCHe A TSI DVHG| <L\ 6D @KDK S MV S WK IR WENN KV Y P BN T B M. 172
BmLP2: 1\'1\'1 GSTTNPS Bk 1 v G DG [Ty S WK BN WENNRY Y K TN \‘1 170
BmLP1: GI:[REYS v R y 1 DINNTINE il - DFKD K B MKV S W K BERVBE NN RV Y K EMST NS : 172
180 *
BmLP3: GVGI-WNG- NS D S BRIV \L()IAK\IJVI[\I\\I\H SRT NGV TG 1 256
BmLP7: GVG{H-NPNG- NS D s BRI v Bor BKYDISDNL F v 1YNRE Y AL 11 S YI RIS Ay 256
BmLP2:  STS{CNCARNR v e A ON = AR N N R e o [\ Mo T 1 gy : 256
BmLP1: DNTK-GSSD-DRE! 6D S HARRYoMH HIREBIRS Vi s D) T AR IAY \mu AANF E 1 s ES 2\ : 256

E1 44 30KEANSFILEIE
2.2 Bmilpl TR R RIEFFMES
E A MBI R T 3R 30K 28 13 PR AL G 0 R v A i S TR Band p1 KL IR AE RS 5 1A ) 2%
K, BTN FEIBY B R DR RNA, B H S 5 5% cDNA, VBN JE 2R i #idR. 2 & RT-PCR 45
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REW, Bmactin3 FE ARG MR P Rk EAH Y, ATUUH T F—2 BRI, Bmipl 7R A5 &
WA ET R A R, RS IR, RIS ITIRREIR, X5 Bmip3 Fl Bmlp7 WFRIKFHAEFHLLE 2).

Bmipl

Bmip3

Bmlip7

Bmactin3

SE4h R

3d

5d

- aw

L A ]

Nt

L L34
E—
1d 4d 7d 1d

-

_

FER

2 3INKEBEEAEEHAEFHREENXE

2.3 BmLP1 HEH R AT

R TAEE K BRI BmLP1 B & i R A GO, RIS BmLP1 TR AT R 2L 505, 30K &2
— R N A AR AR IR S0 . 9 T AL I BmLPL HTR AR 5 1 . 345 19 R 3Rk 8 sk AT A . an &l
3a ffi/n s X BmLP1l, BmLP2, BmLP3 fil BmLP7 (W& H & AT EE R Ik, &I BmLP1 Al BmLP2 43
T4 b BmLP3 il BmLP7 W&/, FIF BmLP1 ik 53X 4 Fh & A7 9F . K8 BmLP1 4k H g8 H 51

BmLP1 A, £ BmLP1 FiiARR: M4

M BmLP1 BmLP2 BmLP3 BmLP7

170 kDa
130 kDa

100 kDa

70 kDa
55 kDa

40 kDa

35kDa

25 kDa

15 kDa

a. 4N HHISDS-PAGEE

90 kDa
75 kDa

60 kDa

40 kDa

20 kDa

M BmLP1 BmLP2 BmLP3 BmLP7

b. 4/FE HHyWestern blotting 4 1

3 BmLPl1 Ji{E 4 H iR 5 BmLP1 & H
2.4 BmLPl AMEMEPEFRHRIEFER

o T AR ARG B 20 W PE 2 1 s HE A B s S THRSE BmLP1 8 P 7E S [ B 390 1l bk 22 o i) 728 Ak
00, FA BmLPL HUiR AT 7RI, Z5 R 4 fras. B 4 A7 A1, BmLP1 8 F1AE 5 % 5 R A7 80 19 2
o MLV T R B AEAE S T AE M R P A D, XS R A T mRNA G RUE SUARL, R W] BmLP1 2 H
i W R A 23 06 A LR R Y. 5 3 IR 2 P A9 BmLP1 B Wi/, M0 i i) BmLP1 HZB i &, 18
IS0 1 O SR v R B R . T 30K AR P Ak PR 0 S U R 1) B BE PR A AN SR A L X SR ITBR By 30K

BB T B SR B A, TR YR 5 Tk
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S H L& L %
3d s5d 7d 2d 1d 4d 7d 1d
BmLP1 | s “ —_— mieE

BmLP1

I

o -Tubulin

4 BmLPl ZEMHEMMEFHTHLBBEE

2.5 BmLP1 7 B% B5 B HA B9 € 6L 53 47

BmLP1 & A MMz 0P 85, — HEAEATEON YR Z A0, 2% &)™ T PNy, BmLP1 i8R 17
T, BT T BmLPl EAEMRG KBTS BE DRSS, RATXE 6 d A5 10 d 2K IRETT T
RN B S E DL AT, ERWE 5 Fras, 7EUR% 6 d BF, IR FRI4EIE AT L, & BmLP1 &AL T T4 b
P BR B MORE . Y IRIG R E 24 10 d, BDARIEALET, REW] b A B IR FAES, LA, BmLP1 &6 TR+
PAIE N, X EKY], BmLP1 S i6 e A0 TR 40iY B0 2 0kL b, (AR AL, BmLP1 # R 1 #F Ak T i
P O TV I 1 7 A 4t L 2 R R i

DAB DAPI Merged
B -
g6 d
h -
N -
gpgE10d
N -
\

B 5 BmLP1 7ZEAR[E % & A H 00 A E AL
2.6 BmLP1 7] A% 4 & HE 12 491 P4 fi
MG B G, BmLP1 g 7F AR, 5500 s 0 A & G T DLRE f# BmLP1, i ZFEf# 19 BmLP1
ATLLCH IR R & B L AE fE s BE R, O T IR —JE TN, PR IBORCA (LB Y, R A A B 5 BmLP1 4T
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BEE L S5 6 BT, WUE ALY T LUK BmLP1 KA. —
3 iRl ok
3.1 g 66 kDa
TES B MR Gh P TR B — W R FG /40, 7 5
45 kDa

B M b, 30K EHRSERAKN -HEAHFZ
— e e A R R AR R, BERR A L BRI AEDE 3skpa
Mgt S 2 31 T 30K A8 P A [R] 8 3 [, HL sk 4 9y b A o 34 o
30K MR B EIHFA . 25kDa | e

AWFFEREI T AE R 42 5 W45 7 d I vh 3 ks B9 Ml B 30K
4 BmLP1 SEATRFSE. &3 Bmlpl B 7EBE Wb B 5. g 0,
WA BaLLP1 A0 fih 8 8 30K & (1 349 78 B W5 b A& . T
Bmlpl Zif% i & (R B A 550K, —Fal W& e, ARk 14kDe | s
RN Bmipl ER 0 Wk A, Bk, 78 5 88 1 R0 i wi —
W, M BmLP1 8 A& BEARES . (AR5 AN, BmLP1 Bl Pl
EPVZEWIR D SULFEI . PR BmLP1 HIF G B . 50 S F 1 38 BmLP1; 2 3878 BmLP1+ SR M4
WG 9 T e R A G O SRS PR R O SR, W e TR . ORTEOR R 5 i mmm.
B R, JF I PRS2 U SR AR A R AR K. me wEimiE A bl % 30K B E BmLPL
BmLP1 %% 50§ M i h W OF R B op b, AfE N R E Y
. X Sefis g B0 S BmLP1 MR IG & B b — BRI A . B IR JE 0 A T B s . XU SR
B 58 % B BmLP1 23 53 BmVeR # iz dF 00 119, s H 28Uk o Ar 45 R &M . BmLP1 & —H
fEAEAE O ORI . MR T & B REAJE . I TR & A BmLPL (50 3% Bk A A . WM IR T
S S IL R, WA B B N AFAE O] LLREfF BmLP1 W8 I, 20K BmLPl B M A LR, X sgi Ry
Z AR IE B BmLP3 A BmLP7 (945 AR, Bs 17 88 30K & (i SE 4 . SR TR . 2 A
ML 3z E B0 S, AR OO R, WA A T A A

B S I 2 R A, WAL Y AT DL R A BmLPL K%, 2016 4, WANG 2/ NE BN 5 #8410
i 8 R 4l A ) — i 22 SRR A (i P-Tle, %8B ARl pH (0 11, HGfE R 25 °C. Wtk Z A&
P P-TIe & — AN i I E . ol DUKBE R/ R . 7 4h, %8 FI R e VR iR J5 1 LA AR & i 358
. LK AR U #E A . ESP &AM 30K & [, (AR M, 1ZE AT LUK fFKH 4 BmLPL &,
HEEH /37K i BmLP2, BmLP3, BmLP7 il BmLP8"™" , W H X A RUEM A IE AR, Hit, AR & IR
a1 . W 22 S TR R I P-Tle /2 20 30K 25 H BmLP1 R 1) 35 2K i .
3.2 it

ARHFSE 2 B 30K 2K [ Bmlpl 3R FE 5 4l i F0 00 (0 B 5 1 b v 1 30 A0l alt ALY P i 2 0 S
U LA BT & . BmLP1 Wi M M55 2 9E 00 8. BmLP1 8 11— B A 75 B0 145 g U0 vh, B8 L T 00
Wik PG AE. MR T R E REUG . IR A BmLPL 0P 5 0R 5 A M I8 N, 38 N AE 78 T LR % Bm-
LP1 M2 IR, 2% BmLP1 BEf N &L, IR & & R 5.
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