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FHEBI Ot CHIED DIHFLEE TOASHIL, immunoglobulin (Ig)H D HiFS 2 4%
MWTESREZEESE TV, —J7, EHHOEEM0E R Tld variable lymphocyte
receptor (VLR) & IFEi 415 H 8568 TRV B D Toll Bk BRI g % © SPURZ A
ERHWHR TS, Ig KOVLR L2, EH 6 0FUFZARS Ak, Aiialc it s
TOEMLELTH 2 & TEMRZREEZ OV E LTS, ZOBEGETZHELITFURIER
RN T v X DI EG T FmIC L > TRZZ20D T, BHEORDEIET D L9 b OnE
EFNb, ZOX D 7RZRFRT Burnet 7 b — 5B IRGUCHE 2T, RIS DRI
PREGOBIR) SN OMNEN D H, AHEEATIE, BHOHURICKT 2 0E MR A ML T D%
W2, VSO BEDOBIRD B D Z LN HILTWDH DY, HEEFHO VLR (2% L CRIERD
BIRPHDLDONE I DPRIEZAATH S,

AW TITBIEX X 7 F X OHETH 5 VLR-B & AIMERZ HWT, AR HERE
LTWAEMNE I MEMRGE LT, ZOFE%, VLR-B IL[AFEREARD A MmERIZKIST 2038
OHAMEITITRIGE LW Z ERRWEE N, ZHDORERIT, XZ U XD VLR IZE
WTHREDBRMDFEL, REERNBILLTNDZ 2R TS, [RIFERERD H I
ERICKR L THUR & L TN TV D O AR Lo, AILEREREICHBLT 5 ¥ 7 BiEis
T2 V== 7 USRS & allogeneic leukocyte antigen (ALA) % [F]7E L
Teo BELOXZ T F X0 VLR-B & HIEKA AW R ZRIGT A N OFER, ALA D7’
B AT DENORREIRKST L CRESENEOMBEZ R+ Z LR RWEShi, Znb
DFERIZE Y ALA 7 VLR-B OFHEHFR TH D Z LRIz, ABFEICL Y, 5
PSS RITARIHE RIe D 5 A TOZXKED T L R DB TFEREDOA N T T V—%

W23 5, H5A8A & [AREIC Burnet @7 10— B HGRICIH »7- H CERME 2 S L Tn



D EDHB LT,



Abstract

All vertebrates, from jawless fish to mammals, possess adaptive immune systems that
can detect and inactivate non-self-antigens through a vast repertoire of antigen
receptors. Unlike jawed vertebrates, the hagfish utilizes variable lymphocyte
receptors (VLRs) that are unrelated to immunoglobulin molecules but are diversified
by DNA rearrangements. Herein, we report that hagfish VLRs react with allogenic
leukocyte antigens but not with self-antigens. We found that these VLRs recognize a
highly polymorphic membrane protein that is an allogenic leukocyte antigen (ALA).
In a serological cross-reactivity test, we found a close correlation between the amino
acid differences in the ALA sequences and the VLR cross-reactivities. The ALA was
predominantly expressed in phagocytic leukocytes, where it was associated with
phagocytosed protein antigens. These results suggest that this ALA plays a pivotal

role in jawless vertebrate adaptive immunity.
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