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Abstract

T 7)HY XHI)L DOperiodic albinoBERAZEIRF., XTZZ2XMLTWAENFERBEH
ey, BRIZEELTVR LY, EYMZFOETTRTEEMRICBEVTLELELNTVS, XUTF
LR DL MIEIR%Z T Bperiodic albinoTld, HEBICHEWVWT, RBECERLFEEENDEERRRTY
BEOXTZUNRBATEIN, TORRIIIXZZUNFNRbh, IETRIEEAETILE / DHIE
2293, TSILCOBERAZETR., EEERMIOEEMR (IeXRcHEEBER ) ICE
EENBIhDIENfMEETNTVD, LALBAS, COBRRAZEODRERELFIF. REX
THREATH S,

Hermansky-Pudlak syndrome ( HPS ) &, ER®YTATHS TV B EREBHSMHEER T,
DYV —LBENEE (LROs ) OFERICEENI RNnD, EEAEARTHBT7VAYXAIILT
. ROWHTT /L (LRBEK) EBVHT T/ L (SREHE ) FFEETD. T7UAYXHAIL
CEWT, BHEI1LE1SEZERTS E, hpsd BRFREBE1LICOKFEL., REH 1SIC
REELEBEN 2. T/ AICHTZDNAOEEESBEMTZT2& 25, periodic
albincBRERAZETIE, RBF1LICHEET Shpsd.L

BEFICEWVWT, IV TESEETIKICERAIR KN B 2 =, 2T, periodic albinoz%
RAZERTE, hpsd LEEFICHEFB200IT VYV ORKIZKY, BUFELKHpsdZ > /IND
BAFEREND CENHBAL L. HEEDIEFEKhpss.L EEFOmRNAZ periodic albino#) HiiE (C
AERTRE, BEERELEEREOERCGRERBICSE TR AT ZUORER, BEREFALUICA L,
UEDRBRERNS, 77V AHY XHIIL Operiodic albinoERALR L. hpsé
BEFOREICE>TEERCENDENFPBSNICK 2, T7DHAY XHIILDperiodic
albinold, LROFEEDHARICEABLRRBYWERZRDIAELNEL,

Periodic albino mutant of Xenopus laevis has been widely used for experiments in biology,
because the absence of melanin is a useful cell marker and is suitable for observation. Periodic
albino is a recessive mutant, in which reduced amounts of melanin appear in the retinal pigment
epithelium (RPE) and in melanophores at the late embryonic stage, after which both RPE and
melanophores gradually depigment. In addition, iridophores and xanthophores have been reported
to be affected in this albino. However, the causative gene of this mutant remains unknown.
Hermansky-Pudlak syndrome (HPS) is an autosomal recessive disorder that affects humans and
mice, which is caused by defective biogenesis of lysosome-related organelles (LROs). In the
allotetraploid frog X. laevis, a long (L) and short (S) subgenome (chromosomes) is present.
Comparison of genes between the chromosomes 1L and 1S revealed that the hps4 gene was
present only in chromosome 1L. DNA sequencing revealed that a 1.9 kb deletion in the hps4.L
gene including exons 7 and 8 caused a premature stop codon to create a truncated Hps4 protein
in the periodic albino. Injection of wild-type hps4.L mRNA into mutant embryos rescued the albino
phenotype.

These findings indicates that hps4 gene is responsible for the albino mutant of X. laevis. This
mutant may be useful for studying LRO biogenesis.
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Identification of the causative gene of albino Xenopus laevis

1. HIREBRFROBE

T IVNY AT TILD periodic albino BRERERIL AS=UERMLTWWASIENFALBHNERY  BIRICHEBEL TS &
MZOSEFISFHHRIZCENWTILELELNTND, Ao TILK DL HIEIZFT B periodic albino Tl IAEHAIZHSNT, BEER LK
LREDEBZMTLOBDASZUNKIRT IA ., FORBRICASZUNEbI, A TIRIFEAETILE/DNBRERE TS, &5
ICCOBREARAZETH. EERBLUSNOBFRMAER (MERBLEERRR ITLEENBENLIILAHESIN TS, LHOLEDNS,
CHBRZREAZTEDERELRFE. BEFTHHATHS,

Hermansky-Pudlak syndrome (HPS) [, ER YD X THONTWAEZEEBRLHEEEB T VYV —LEE/NRE (LROs) DK
ICEEAERNS, BEE 4 BEATHEZT77IAYAPIILTEH. KW TS /LA LEBF) EFVS IS /LS LBIF)DEET D, 77
DAYVATTIVIZEWT, £EBIKTLET SELETEHE, hpsd BIEFITEEBRT LIZOAFEL. F2EEK1 SICIEFELEN 2. 7
/112811 % DNA OISR IR E T o1& 5. periodic albino BREBAEETIEL. 2BAK1 LICHEET S hpsdL BEFIZEL
T. IOV TEBEET 1.9kb IZB XA RENHoT=, ’i>T. periodic albino BEERERTIL, hpsd L EIEZFIZHEITE2DDTY
YUDRKIZEY . EWTRTEL Hpsd VNI BN RSN B ENHIBAL -, FER D IEEX hpsdL :EIEZF D mRNA Z periodic
albino #HAREIC ST 5L MERRLEEEEORBRRICEITAASUHEBIL, AR ERLICHST-,

LEDREBHEENS, TIVHYAHIIL®D periodic albino BFRTARERIL., hpsd BIEFDEEICKO>TEIERISNDIENHL
WEot=, FIVIYAHIILD periodic albino [&, LRO T2 DML I-H AL EEREMELIMELAELY,

2. MRERRAEEOBE R

Periodic albino mutant of Xenopus laevis has been widely used for experiments in biology, because the absence of melanin is a useful
cell marker and is suitable for observation. Periodic albino is a recessive mutant, in which reduced amounts of melanin appear in the
retinal pigment epithelium (RPE) and in melanophores at the late embryonic stage, after which both RPE and melanophores gradually
depigment. In addition, iridophores and xanthophores have been reported to be affected in this albino. However, the causative gene of
this mutant remains unknown.

Hermansky—-Pudlak syndrome (HPS) is an autosomal recessive disorder that affects humans and mice, which is caused by defective
biogenesis of lysosome-related organelles (LROs). In the allotetraploid frog X. laevis, a long (L) and short (S) subgenome
(chromosomes) is present. Comparison of genes between the chromosomes 1L and 1S revealed that the hps4 gene was present only
in chromosome 1L. DNA sequencing revealed that a 1.9 kb deletion in the hps4.L gene including exons 7 and 8 caused a premature
stop codon to create a truncated Hps4 protein in the periodic albino. Injection of wild—type hps4.L mRNA into mutant embryos
rescued the albino phenotype.

These findings indicates that hps4 gene is responsible for the albino mutant of X. laevis. This mutant may be useful for studying LRO
biogenesis.
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albino mutant of Xenopus laevis
caused by deletion of two exons in
the Hermansky—Pudlak syndrome
type 4 gene




