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Abstract

AHRTE., 1 NYFENTFHEOBEBHRROEZTEHZFHIZ 2BEHEOY IO 7Dk
EHEIEEF (MF) OZBREEZREL 2, BITHRICELY ENTFMIFZREOREEE U TNKiRA
NDREHNEBD 2BENf BN TVWS Y, ChoRED FONKRESIICHENBZEILT A /
PoFEAFAVT (MO ) 2REHL. WIEH TS & THREERRKR%Z1T 2 2 ( Short-MO, L
ong-MO ) o MOZEES L 2@k, O MO—ILEERICENTERCAEAERY A XN hEL, RE
FENZE@A &SI, RFENICAKEZZEFROShBEL >, CORKHIE. MIFZEREE
LEBEICHSNDEDEBEL TV,

HEHEZIFHL, EYICRTIARBMROBEZEEL &3, O MO—ILEKTR
BREMmREIMEICERL2EZIRLL 2. SRRRBZBEREE L 1=Short-MOBAE T .
ExESEREHEECRAI > TEELEBEETZIEONEBHECICEES BN 2, Long-MOEET
FEEBMERGEHEANES VA LAICBEES A, FAMEF LEERASNT, HEAD
BEELEEINBS, 2. BRBHEROEEZRETIMP2OZEKZRREEL 25E. EY
ANDBBHBBEEFBEREN B LD EFRENDZ L. XHARTRILL LEFHD FHIAMIFZEEK
DAREMNEZSND, — /AT, BEZAHITAIMFIOZAKZEREZSL 2HEICE., HFHR
FTERLKEHICEYANOBL VHRREEEZELDEFEEIADN, AHETREZTOL S BEHHE
gimEnBh oI,

SEE. TREOARMENI RENEDFICOVT, 2208 NVEBHAEERAZRETS L
N TEDBERTwo-HybridZZ AV TE RFMIFEREALS2H 2RIATDFETH D, £k, T
DZERRFERRIDLOICBEENTHEOEERNIVBEMFRER O NIVBEEOEEHE
ZSDS-PAGEIC K V) S BEL . BEDITFT THNT S,

In this study, we searched the receptors of two macrophage migration inhibitory factors (MIFs) that
regulate the immune behavior of larvae of Patiria pectinifera. In previous study, two types of
candidate molecules with different length on the N-terminal side were obtained. To knockdown
these genes expression, two morpholino antisense oligonucleotides (Short-MO, Long-MO ), which
are specific for each N-terminal sequence, were injected into eggs, respectively. The larvae
injected with each MO were significantly smaller in size than the control larvae and tended to be
delayed in development, but no morphological difference was observed. These phenotypes were
similar with that of MIFs-knockdown larvae.

Next, we injected oil droplet into the larvae to observe the dynamics of the mesenchyme cells to
foreign substances. In the control larvae, the mesenchyme cells encapsulated the oil droplet. In
Short-MO injected larvae, mesenchyme cells migrated toward the oil droplet and adhered to it, but
they did not encapsulated it. In Long-MO injected larvae, mesenchyme cells randomly moved
around, but directional migration and adhesion to the oil droplet were not observed. Knockdown of
the receptor for MIF2, which is a factor that promotes migration of mesenchyme cells, is expected
to cause the inhibition of active migration of the mesenchyme cells toward to foreign substances.
Therefore, it is possible that the candidate molecules verified in this study is the MIF2 receptors.
On the other hand, inhibition of the receptor for MIF1, which is a migration inhibitory factor for
mesenchyme cells, is expected to cause the excessive migration of the mesenchyme cells toward
the foreign material, but such behavior was not observed in this study.

In the future, we plan to verify whether these candidate molecules could actually bind to starfish
MIFs using the yeast Two-Hybrid method, which detect the interaction between two proteins. In
addition, to explore other receptor candidates, especially MIF1 receptor candidate, we also plan to
perform the affinity chromatography with recombinant MIF proteins and the larval membrane
proteins again.
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Identification of macrophage migration inhibitory factor receptor in Patiria pectinifera.

1. HIREBRFROBE

APAETIE. ANIFETHEORTHBMEO RETEHERET 218D I/OT77—JHERIERF (MIF) DZ2EFFIFERL
f=o RITHAEICKYERT MIF Z2BAEDEHELT N RIGEIORINELL2IEENEON TS, ThoERH D F 0 N RIGE
FIHBERMEEILIA) /) TOoFERA)T(MO) EHRETL. BRI TS 352 & CHIEREE REE % 1T o7= (Short-MO ., Long-MO) , MO
ZESLERIE., 3V bO—ILEEFRIZERTEEICEFR Y A XHNINE BRENENIERNA LN, MEMIZKELETSE
bniEhot=, COEMIE. MIF #8ERIAE LGS ICH DN LD ERMLTL =,

WEITHEE IS, BT AR T D EREEHREL-ECA, OV rO— )LEKRTIEEFEMEAHE I EB L2 KES
B L =AY, ZRIKREHZEERAZ L= Short-MO BEATIZL. BB L MEIZmMA>THELESF LT IEOOBHELEIZIETE
S ST=, Long-MO E{A TIXRE FEiMRa (X EARRNESUA LICBIZE-1-A, AREEEHEBEEAONT  HEADESED
BRI, of=, BIRBHEOEEEZEET S MIF2 DZEREFHREEL-EE . EY~ORBBHLEE TRRINLGLSEE
FREINEI2 . KL CHRIELI-IEH S FH MIF SBRADOAEEENEZ5NS, — AT, BELXHIT S MIF1 OZEAEEEERE
ELEEEICE., MFRFERL=DICEPADBLWVRREEEELDEFRINDIN ., KRAETIEZFDOLIGZEE BTSN GEH
-1,

S#1%. SREDOTREENTREINE-DFICDONT, 2D0LV NV EBERBEEEREBRETHENTESLER Two-Hybrid $5Z ALY
TERT MIF (B LSDMERIETHDFETH D, £f-. TOMBZERAKRBEIFERT 2-OICHEEN T SHEDER /NI EEMIF
BEAU I B EDERRE SDS-PAGE [TLY D EEL . BENIETRITT 5.

2. MERREEOME R

In this study, we searched the receptors of two macrophage migration inhibitory factors (MIFs) that regulate the immune behavior of
larvae of Patiria pectinifera. In previous study, two types of candidate molecules with different length on the N—terminal side were
obtained. To knockdown these genes expression, two morpholino antisense oligonucleotides (Short-MO, Long—MO ), which are
specific for each N-terminal sequence, were injected into eggs, respectively. The larvae injected with each MO were significantly
smaller in size than the control larvae and tended to be delayed in development, but no morphological difference was observed. These
phenotypes were similar with that of MIFs—knockdown larvae.

Next, we injected oil droplet into the larvae to observe the dynamics of the mesenchyme cells to foreign substances. In the control
larvae, the mesenchyme cells encapsulated the oil droplet. In Short—-MO injected larvae, mesenchyme cells migrated toward the oil
droplet and adhered to it, but they did not encapsulated it. In Long—MO injected larvae, mesenchyme cells randomly moved around,
but directional migration and adhesion to the oil droplet were not observed. Knockdown of the receptor for MIF2, which is a factor
that promotes migration of mesenchyme cells, is expected to cause the inhibition of active migration of the mesenchyme cells toward
to foreign substances. Therefore, it is possible that the candidate molecules verified in this study is the MIF2 receptors. On the other
hand, inhibition of the receptor for MIF1, which is a migration inhibitory factor for mesenchyme cells, is expected to cause the
excessive migration of the mesenchyme cells toward the foreign material, but such behavior was not observed in this study.

In the future, we plan to verify whether these candidate molecules could actually bind to starfish MIFs using the yeast Two—Hybrid
method, which detect the interaction between two proteins. In addition, to explore other receptor candidates, especially MIF1
receptor candidate, we also plan to perform the affinity chromatography with recombinant MIF proteins and the larval membrane
proteins again.
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