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Abstract

FIZFAMEREE TS U X L Paramacrobiotus sp. TYYORKEND KX RITE 2 MO TREL ., AR
XAICHLT, BEIRYBEASEBVAGHBICEDZEZRLTVS, ESIC1IEOXRIZATE
DAAN BN BPERFERRBENDZCENS, FREFSIFLRIRES LD 7IOTOHFEN TR
BEhTVD, BRARTR. INLAZOFAFESI 7IOFT 0EBMEREZBEL .
MERFREOFTAOTHHEELAS, 7IOTVOFEMZFSIERHEBEBEELEO2OZREL £, X
AFABRPICARATEEMN HIHERRTDLHIC. XAI0EZ—BABTL THEXAHAETR
ZAVTERDRZERL, ChICHTEIAFADITRZEREL £, TARTRZAVTERL L
BERPAOFESIRIGI20%ATE2ZOICHL, XAREREAVTHERL EEXNFOFESIREGT
0% TH2fe 2T, XAAHBRICEARAEZFESITH7IOEVYENFETDENTRENIL
o ESIAARBRICAABREZEMEN HDHNEZWBEBIHHIC, BEEEHY 7 NUMA-Tracker’s
EZRAVTHTERE, BRYVEBEEZFALLE, XARBERPTOFTAOHTEER., FAMH
ERFTOSTREICEXNTERELCEN 2, TS50, FAABRPTREEALHZRSTIC
HFLOIEHLT, AAFABRTRLEY CHRAERIZIEFHNERS A, BERYOEKELFRL
2o Ch5DOCENS, FTEEZREYD, BIRYZFRIDAARENCRETVIOECOFE
FRENI,

MEDEERD ZEPETREHIC. XAFERZSep-PakiC k) BHL ED OFESEHEBE
SEMEREL 2, FAFESIREGE, RBVEDE20%X R/ —)LHAEHEBETRVESEENF RSN,
—7. EREHFIC &2 EEFEMR., 80% XX/ —/ILHHRICBVWERNI RS hiz. AEOERD
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Previously it was reported the mating behavior of tardigrade Paramacrobiotus sp. TYO strain, and
showed that males chased females while shaking their heads until ejaculation. In addition, we
observed that several males approached to single female, suggested secretion of male-attracting
pheromones from the female. Therefore, we aimed to isolate and identify the pheromones of the
tardigrades.

Ten TYO females were reared overnight to obtain female culture water. Using agar pieces
containing the culture water, attractive rates of males were measured. To confirm character of the
female culture water, the solution was eluted by H20, 20%,40%,60%, and 80% methanol with Sep-
Pak® C18. Then by using agar pieces containing the eluted fractions, the male attractive rates
were measured. The rate of attracted males to agar pieces without female culture water was less
than 20%, whereas 70% of males were attracted to agar pieces containing the female culture
water. Therefore, existing of the male-attracting pheromone in the female culture water was
indicated. Then, by using the agar piece containing the fractions eluted by Sep-Pak® C18, strong
attracting activities were observed in the pass-through fraction and the 20% methanol extract.
Thus, the male-attracting pheromone should be a substance with high polarity.

Next, walking speed of the males were measured, and number of head-swings were counted with
a tracking software UMA-Tracker. By tracking analyses, the male walking speed in the female
culture water was significantly faster than normal water, moreover, the males shook their head
widely and frequently. These results suggested that a presence of male-exciting pheromone that
induces the head-shaking. And by individual tracking analyses with the Sep-Pak® C18 eluted
fractions, the strong exciting activities were observed in the 80% methanol extracts. Therefore, it is
considered that a male-exciting pheromone was a highly hydrophobic molecule.
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A study of sex pheromones and behavioral analyses of tardigrades

1. HIREBRFROBE

FEXEEEREEZITSY YL Paramacrobiotus sp. TYO RFED K EITENZ MO TEREL . A RFARIZH LT, BEIRYEMNSIELN
MNMIFFBEICESRZEFRLTLNS, SHIC T EDQARIZRAIEEDF A ENBEFEERINDIEND, A REZHSIF-ITHEHESIES
TIOEVDRENTEIN TS, KRB TIE. IV LS OFRESI7zAECOEBEFEEZBEL .

I FREDOA RDITHERENS, JTAEVDFEEFFSEHELBEEFRED 2 DEREL -, ARFABRPICHRAFESFZELHS
WEFERTE=HI2, AR 10 EE—BABTLTHEARGATREAWNTER/NMNTZEZERL. CRIZHTE2FRDITEZEREL-, £ X
FEREAVTHERLEER/NA DOFESIEIL 200U TE2=DICx L. ARFABTRERANVTHERLEER/NT DESIERIL 10%5TH-
Too O T ARBABRICIIAREFSTHIIOEUMELNBEET DL REINTIz, SHITARFATRICAREEFELHEINEHE
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St LEDIEEIS, BEXELDELEVICHEITZENBALMLEST=,

2. MIRERRAEEOBE R

Previously it was reported the mating behavior of tardigrade Paramacrobiotus sp. TYO strain, and showed that males chased females
while shaking their heads until ejaculation. In addition, we observed that several males approached to single female, suggested
secretion of male—attracting pheromones from the female. Therefore, we aimed to isolate and identify the pheromones of the
tardigrades.

Ten TYO females were reared overnight to obtain female culture water. Using agar pieces containing the culture water, attractive
rates of males were measured. To confirm character of the female culture water, the solution was eluted by H20, 20%,40%,60%, and
80% methanol with Sep—Pak® C18. Then by using agar pieces containing the eluted fractions, the male attractive rates were
measured. The rate of attracted males to agar pieces without female culture water was less than 20%, whereas 70% of males were
attracted to agar pieces containing the female culture water. Therefore, existing of the male—attracting pheromone in the female
culture water was indicated. Then, by using the agar piece containing the fractions eluted by Sep—Pak® C18, strong attracting
activities were observed in the pass—through fraction and the 20% methanol extract. Thus, the male—attracting pheromone should be a
substance with high polarity.

Next, walking speed of the males were measured, and number of head—swings were counted with a tracking software UMA-Tracker.
By tracking analyses, the male walking speed in the female culture water was significantly faster than normal water, moreover, the
males shook their head widely and frequently. These results suggested that a presence of male—exciting pheromone that induces the
head—shaking. And by individual tracking analyses with the Sep—Pak® C18 eluted fractions, the strong exciting activities were
observed in the 80% methanol extracts. Therefore, it is considered that a male—exciting pheromone was a highly hydrophobic
molecule.
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