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The effect of D-serine level on phosphorylation of ERK in the silkworm, Bombyx mori testes
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Our previous studies showed that D-serine content in the silkworm, Bombyx mori and the growth rate revealed a significant correlation. In this
study, we investigate the relationship between D-serine level and phosphorylation of extracellular signal-regulated kinase (ERK) in
the silkworm reproductive organs, since it is reported that both ecdysteroidgenesis and ERK phosphorylation and stimulated by
prothoracicotropic hormone (PTTH), and that ecdysteroids regulate insect molting and metamorphosis. The results clearly showed
D-serine stimulated ERK phosphorylation. Therfore, it is suggested that D-serine stimulates metamorphosis through ERK
phosphorylation.
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714 =277 Bombyx mori (ZIZERER D-& U U RLEICE FIL TV DN, EOERNOEEIZES T 2T 7. Fox
X D-2Y UEAREREOBRERGIL, D-&Y VU1 2 HOE & ZARIZER L T D ATREMEZ I H2MZ LT

(Hasegawa et al., J. Insect Biotechnol. Sericol., 2009). FlfEAN 7/ UREEIZEBWNT, U Rk 27 81, Hifagsm,
oMb, TR BI—VA, JERERR (DA 2 CTIIDLZ SO « iREA~OERE) 72 & OAMBIZIZB W CEE e &H 2 R LT
W5, A aOEREIFRIIRE O 3 SNDHRNEL THHZ I VAT A FEIZED 2 Fr— L& TWDHR, £
Dy W THIRIERNC B % % /"7 B ERK DV (ki L FHEST%  (Ju-Ling etal., JInsect Physiol., 2007). =2 T
ARFFETIE D&V > & A a HEREE OBRAFEHT 572012, D-2U » L-yLd ERK U UL OBHR A fFt L7z,
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(FPER) N4 ¥kZ N\ Tfitkl Silkmate 28 (B AEEFE) % VT, 23~26°C, 8~20 Il /20~8 s B L7-.

(L-, D-tVvoERE) Shih, if, BRIV SHELRHEL, ENOOREVR— FEELDHEZITY, EEARIC
5%I272 5 X 91 MY 7 a ol (TCA) ZMATH X7 ExERER, Dowex 50W-X8 71 7 Lz - A A 25y
nv h777 4 —ICKVIEREY X/ eaEIL L., 2D T X/ iE% 1-fluoro-2,4-dinitrophenyl-5-L-alanine amide

(FDAA) ZHWCTY T AT LA~—{b L7z, g7 L — b ECKHET I VBRICHBE L7z, FDAA-E U & EIL
Nova Pak C18 (Waters) #fH7 7 & (639 mm X 0150 mm) Z MW iz@EdliRiks a~ v 777 4 —I2 XV FDAA-L-,
FDAA-D-& U v % ER LT,

(D-t U VERY IALEEEIED 5 #n 3 B HANHR O, FE, MEEZHENSRE LT, ARORMAIZD-t I 2 ES
THIE, FIAMEE 2well 71— MZAN, £ 22 D-2 U UEPIIT A HEC LD, FERECEMREND D-
B AREANE L.

(U 1{k ERK &2 ERK OEEIE) 5#5 3 H HAMORRAE R — b &) VL ERK JIEHY- 7 e Lz, 2
DRETH— MID-B Y VLNV EBLEEL1-012, DV, LBV >, £33 D1V UBikEESE (DSD, =V
kU HBsk, Tanakaetal., J.Biochem., 2008) Z#shnL7-=. 37°CC 10 min s SDS-PAGE (2 L VW ERK % v /X0 B %
fiud & 37 B LV 43BEL PVDF IE~EET L7z, $1 p-ERK (U 2k ERK) HUAE 721381 ERK $tf£ %, 4°C T over night
FEASEDLZLICLY, VUL ERK £/21XERK # LR B /i - EE L.

A 2 FFEROEN Dt U o LV BB ZHIIE L7 fER, SRR AR LTI Ladi> TR L,
MR AR Tl s i 2R L. (Fig. D).
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WA 27 D-& U O REMEZ BRI D EFARTER, R, HEE IOV TREBICEIREAAE Lz (Fig. 2).
ZZTCRRAICR D ETHRE L TV BRE CTHOBRIZER Lz, fimoshh, & i X WERARHL, Zhbok
EVUF— MIOWTY UL ERK L4 ERK 2 ERE L7z, TOfEE, U Uk ERK 4 ERK tt (P-E/T-E) %5 i3
H B OghBlZBW TEfEd VR &4z (Fig. 3). DWW, 53 HEYHRO D-EY > LoLbOZAER U Ukl JIF

R LT (Fig. 4).

U Pt ERK EiX D-2 VU OB L VEINL, DSD I X Wil L7z, DSD OfHEAITHL E Rrd LT
I % DSD EALCERIMULIZSE, U Uk ERK fElZ =y b u—b (EEAHEKRN) EERL~Ulo7-. £
L-& YU U X580 3 R o7 -7z (Fig. 4). ZHHOFRERLY, D-BY L-vd BN ERK U Uig{bz 5]
SEZILTWDZ EWRENTE. LIz ->T DtV VA, ERK U Uiz L vipiaasns /s VAT A R %
e A Bt cay hr— L L QWA AR R S 7.
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Fig. 1. D-Serine concentration with growth of silkworm.
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Fig. 2. D-Serine contents in various organs from
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Fig. 3. Rate of ERK phosphorylation in testes from Fig. 4. Effect of D-serine and D-serine dehydratase
silkworms at various developmental stages. on rate of ERK phosphorylation in silkworm
(meanzS.D., n=6) at5-3testes. (meantS.E., n=12)
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