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Record of the luminous earthworm, Microscolex phosphoreus (Duges, 1837),
from 14 points in Nagoya University Higashiyama Campus
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Abstract
Distribution of the luminous earthworm, Microscolex phosphoreus (Duges, 1837), was recorded
from 14 points in Nagoya University Higashiyama Campus on March and April, 2012. DNA
barcode analysis revealed that these specimens are divided into three independent haplotype

groups.
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Fig. 1. Map of Nagoya University Higashiyama Campus. The points where luminous earthworms were
found are shown by alphabets in circles. Each alphabet corresponds to that in Fig. 2 and Table 1.
Color of the circles represents COI haplotype of the specimen.



Fig. 2.

(A) Ventilation tower for Nagoya Express Way; (B) School of Agricultural Sciences (Building B);
(C) School of Agricultural Sciences (Administration Building); (D) Environmental Studies Hall; (E)
School of Law; (F) Liberal Arts & Sciences Main Building; (G) School of Engineering (Building 3);
(H) Affiliated Upper & Lower Secondary Schools; (I) NU CO-OP North; (J) School of Agricultural
Sciences (greenhouse); (K) School of Agricultural Sciences (silkworm-raising room); (L) Institute for
Advanced Research Hall, (M) Toyoda Auditorium; (N) School of Science (Building A); (O) Energy
Center; (P) School of Agricultural Sciences (bicycle parking). Arrows indicates the places where the
luminous earthworms were found. Photographs of Panels A to O were taken on the same day as
luminous earthworms were collected. Photograph of Panel P was taken on 11 Jan, 2011.
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Fig. 3. (a) Earthworm cast at Building B of School of Agricultural Sciences (Fig. 2B); (b) Earthworm cast
at Affiliated Upper & Lower Secondary Schools (Fig. 2H); (¢) Earthworm cast at Liberal Arts &
Sciences Main Building (Fig. 2F); (d) Microscolex phosphoreus dug out from the soil at Liberal Arts &
Sciences Main Building (Fig. 2F); (e) Whole view of Microscolex phosphoreus and (f) its luminescence
by stimulation.
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FAERREORT NI I XDV TIE, FMCMH L@ Th A, A, 201243 H 20 H, 3
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YRV —=T 4 Y7 ENTTo7 (Fig. 8e, d). BRLAZIIXGAEL LT ERZICHELRD, 14
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99.5% % J —WIZiZF T 4 COMIREITRAE L7z, BRE L 2RO A REIZH 1020 mm TH - 7-.
INHOFRENT, HEEONERT 5 EMBRFIIZEFHIRE L Tw5 (Table 1).
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BER-EE
BAL TR OFE R, AT RTHRI VI I XA THL I EPMRINS. 512, ThET
IR DO T LTWDEEZ VI I ZOBEETIHEREADLETH T RMEN 2772 25, HillF v
YONAWDPS 3OO LiznTa s 4 TR SNz (Fig. 4). N, &#505 1HED A

Table 1. BHEEXZERIUF v+ > /NZARADKFIVI I TIRERER

PREEM BT (FZEMARE) * ®REH GenBank (specimen ID)
A KR R HE AR LR ST (9) 201243 H 20 H AB750656 (Mph33)

B Zil AR B R (5)
C Zli R A E BB (4)

201243 H 20 H
201243 H 30 H

AB750667 (Mph49)
AB750668 (Mph50)

D A ERFESRR AN (4) 201244 H 1 H AB750669 (Mph51)
E #E RERE A b ETE 2 e (12) 201244 H1H AB750670 (Mph52)
F At ERF P EE AL &Y (7) 20124E4 H 1 H AB750671 (Mph53)
G A ERF TN 3 FEdei LT (5) 20124E4 H 1 H AB750672 (Mph54)
H Z B R SME sBs s el (3) 20124E4 A1 H AB750673 (Mph55)
I At ERFACERIE AR S fEALTa . (4) 201244 H 1 H AB750674 (Mph56)
J AT R R (3) 201244 H 3 H AB750675 (Mph57)
K& ERFRAREZIM (2 201244 H7TH AB750676 (Mph58)
L 4 BRFEEER A eI mEm (7) 201244 H7H AB750677 (Mph59)
M R RS S (5) 201244 H7H AB750678 (Mph60)
N & i BRI A fEm il (4) 201244 H 7 H AB750679 (Mph61)
OB RFEIANF—t v & — BRI (2) 201244 A 10 H AB750680 (Mph62)
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Fig. 4. Neighbor-joining phylogenetic tree of Microscolex phosphoreus based on the COI fragments (658 bp)

reconstructed using ClustalW ver. 2.1 (http:/clustalw.ddbj.nig.ac.jp/) under default setting. Numbers
on the node indicate the bootstrap values (%) from 1,000 replicates. The OTUs from Nagoya
University Campus and the neighbor are shown in red. Each alphabet corresponds to that in Figs. 1
and 2. Colors of the haplotype groups correspond to those of circles in Fig. 1.

AT L7275, 4 141% RFLP 7 &% Fl o C& 0 S BBRR 2 f#iT 5 2 T2 CTh 5.

Al R RFEHINF v VS AWK E A LR, B 14 # (Fig. 2B-0) 6803 3
AHHER S NIz, 72720, WILF v 2 S AR O AR (A &) OFBENE, AlTEKRT)
TRERTLIEPTE LD o7, ZOXMIBADE LB HEWIEILTH L7290, xFNVIIX
DERIZHEL TV AW (3 I X0B NI LFEFHTH L) 2, LIRS VI I XG5 M LT
DHMFICHE B/ EHHERE L T 2 20K 2 EAER v ord La v, EE, 8
WKLo TREEINZEHOBIREZETIETHY (Fig. 3a, b, o), HATIZL o> TEFEILZ RALL T
R D BB, S18IE, MOFEICL A EREDIRTTLLENDH 5725 9).

LlIARZ NI I APFERINZGICHEEL TS0, (1) EYodbfloEz & TR R -
TWRHT (A7 EPRONL 2B \), (2) ERDHIRENLCER LT 250, (3) &
RIPZADHL S e RV, Thb. 72720, ZilERERESRIEMO -F FIZ RN L
TWTEHEIZRZORPIZTZ o THBY, MOFERGH & IR REEEA R > Tz (Fig. 2H; Fig.



3b). L2 L, ST THROD - Z2EEIZA R, T~y A=V ORER ERRIRED R L EoMR
LLRWHHITHO > TnE I ERnD, BRDE> TV THEIDLWEFIZIFATHS LEZ LN
5.

ZERRFHINF ¥ VS AN 14 # (Fig. 2B-0) & ZIUCBREES 2 %4k R ol 5 A A s L &
A (Fig. 2A) OFF 15 #5755 % 18K COI EAE T O ERBA % AT L7285 5%, Shoasgo
ONTa s AL TIHZENENDLZ DR S o7z (Fig. 4). T0H) 5, ILiEALE (L4
) odevfll (Fig. 2D 2L 2L, ShETEILL RO > T hdhoszHfiLnunT
a4 7RMeFEoTniz, Zoo 270y 4 71, T TIXHEERFZUNOLFTHERINT
WBMTH 7. HHBERFF v YR EZDOBIZBIT S 3Ty A4 TROEHE R 52T
&, THFH (B oRLARRREMEY ORALZR &) ORERRHREZ KL T» 5 ITREENE 2 5
N5, FEBE, SSERAIZEEEI 2004 SEICHETONTEY, 2327 ) — MIMENZEWIER O Z
AA (Fig. 2L) b ZOBICRZERY B L2 b RAATESN b DL EZONS. 72, HHER
HOE AR AT (Fig. 2A) 13 2003 EICikE SN THB Y, TOBICLEIEMWAS L vo L x 12kl
R LENAEFN- LR EINL, LA, AR IS oMl L QR R
ICHR o THRY NI I AW S AAINCEB AT NATRENE V. T2, ZhUSNOBIThH,
BRI 5HE 2 & =30 (Fig. 2B, C, I, M, N, O) T AOhoTnb Il enh, SFIVIIX
DIIEARMIC AN A 20BN X ) 2SO A IR L T LW EEEARIBE NG, SO ki, £nNT
Oy A THOBENEHENZE L (K (Fig. 4) ZE26 53N b7259 (BISMYICHEREE
KEFETHRINE N FERICIER CNTa d £ TREE ART 1R OBEIRDSFED b2y, Thlitod
RTOMEATIEFE ENT Ty 4 THOEF—HE X 1002 TH > 72).

B, BEIIZADOEXEAI=ZALIE, FFNVIIZXLEOTCELEEICEIMP IR TR
(Shimomura, 2006). S EIOFAIZ LY, ZHERFRILF v V28 ZANITEZ VI I AH)EA L A0
LTWa I e ONE Loz & ITRFEELN (Fig. 2E) O—ild, RSN EHOK» 5
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o725 A N = X L OMBBZENTREDL S Lk v, F72, AHBERZERROMES,S b HD
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WHENT 5D L OARBFENERIE GHEE OB E VI AT TH SHY; Sivinski and Forrest,
1983), WED L ZAWETIE . /2, AFNVIIXEILEDIDII AL RBZRALZVEIZEAOHN S
CEDFRE WY, FDOIFALTHA T NVIZEAWRENL Y. DX, BEHBERFEOFRT VI
I AT, HETHIREWHEMIZEON G L LToOWREbH 2 b s.

&
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