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Abstract

B2ERNZEY, BHBYORFFECGIEEENrROShD., COBRGKEFEGERICEFTR
BORENMHO>TELUDN, TOEEXAZALIZODVWTRFHOANZV, T THREFNE
RETHRIAANEMHC, COBBKEXRICEADIECEROREZRAATVD, LIBHKRVD
BEEMNTF 2O DEMFELER., XA HERRTHAHI-REMEHNIRREOBETERA R
53, 1DOERRRECHICE—BZEFOERTH D20, 1D2DERREHDELAVREZ
BFOEGKOKRFERT., ERADIENTED, 2T, EBIERRABICEOSNIERIGE
BELLTRMICENTE, LIBEDWBRBERENHZHELEEAD . RENECFNBENET
DR, L3BICKHL TREEREM, DI L TR15FREFKICERZELUSHZEGERD
HB_ENHBAL L, TZTEAHRTE. HA-rROY / A—ZBO XK ZHNIBRIZERL XK (3
DOIZYORM) 2EBHEAV, REAKLOENNEICEREGERNf FETIOHN ZHSHIC
LESERAME,

L3BC DV TIF13EHE, D22V TR7TEENOIAV D IZY VRKEZERBLTHY ., ChETICT
IRMICH L TERROOBHKT DOBEFOHREETT Lz, HD1RHM (D23A ) FAFHNEHL L
EORBOERBIENRTSY), BRIAT2Z2EAXOEREREEZZKA TV, RIZ, BShI-BEHESGE
AV, BEKRCESTAIEEORENEZIT > IZ. TOREZHI-RAKEIDSIZY VRKEOET
L, ZR0FBEEID DI ZY JRENROHNIEROT / LAEBEOHEBEZRAELIZ. L
BEOVTR7TRED LEEMZZTTL., TORER, 6BREM (M322XHEEX ) O RipfHiE
ICHBDHIXHEBEETNOEFIETEROH D CENREE N, —HAD2IIZ DV TR 2RFKEDHE
MAZETLTEY, 15BREE (H304AXHEER ) OFRIFHISXHBEENOBEHICHD &
ERRIBIBREB Oz, SB. BYORKOBMZESD, BHZEICRKRYIAATEEKEZIES
BEFAEHEHDTFETH S,

In the vertebrates including human, the craniofacial morphology exhibits individual differences,
which are shaped by multiple genetic factors and environmental factors. However, the mechanism
has not been clear. | am trying to identify the genetic factors affecting the individual differences in
the craniofacial morphology, using a small bony fish, medaka. Two craniofacial traits called L33
and D23, have been reported to show differences between the two medaka inbred lines, Hd-rR
and HNI. As an inbred line is a population of genetically identical individuals, L33 and D23 can be
said to show the individual differences. Furthermore, the statistical genetic studies have revealed
that the genetic factors for L33 and D23 were present in somewhere on the chromosome 6 and 15,
respectively. The aim of this study was to narrow the quantitative trait loci for each traits by using
the congenic lines which are replaced a part of Hd-rR genome with the HNI genome.

Firstly, the head region was taken photos for about 60 individuals per line. A total of 20 congenic
lines (13 for L33 and 7 for D23) had been prepared for the analyses, and 19 of them have been
completed to be taken photos of head region. The rest line (a congenic line for D23) was so hard
to breed that only 22 individuals have been finished so far. As the next step, the traits were
quantified in each fish using the photos of head region. Then, the phenotypic values were
statistically compared between Hd-rR and each congenic lines, in order to look for the genomic
region with association between the genomic origin and presence of the statistical differences.
Seven congenic lines have been analyzed for L33, indicating that the genetic factor(s) may present
within the genomic region of about 3.6 Mbp at the edge of the chromosome 6 (about 32.2 Mbp).
For D23, the analysis using two congenic lines have suggested the genetic factor(s) somewhere
on about 9.8 Mbp region in the middle of chromosome 15 (about 30.4 Mbp). Six congenic lines for
L33 and 5 lines for D23 have not been analyzed yet. | will add those lines for further analyses, and
narrow the quantitative trait loci enough to look at the candidate genes susceptible for the
individual differences.
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Narrowing the quantitative trait loci susceptible for individual differences in medaka craniofacial morphology

1. BIEERRFEREOBUE

FAErEESD . BHEBYOERHEICIXERENRHONS, CORKEIECERICZETREBEODEESAMH>TELEMN., ZD
FERAD=ZXLIZDWTIEFFBHAD ANEZ N, ZCTRITNEBETHIATSHEMHEIZ, COBKERERICEHLIEEERDORESE
HATIND, LB H XU D23 LT IF- 2 DDEEMERE L. AFMEXRTHS HI—rR ZffiL HNI REFEDBTEZENEHLN
%, 1 DDERZRITEGHICA—HEADERATHA-H.1 DOERRIEIHIECHIREFE OERDOEFERT . LIRZEIE
MNTEDR KT BLBEXRBICENONIZERFERELLTRMI ZENTE. L33 D23 (FEREDHIHERLEEZA D
BB EIT TR . L33 IZXLTIX 6 FLAK. D23 IZLTIL 15 FLBRKICEERLAE LI ELEGERDH DL Y
LTz, ZCCTAHETIL. HI-rR D5/ LA—E DA% HNI HRICBHRLE-Z2 S QU 1ovI R #E AL, 2BERLOED
BICYSREGERNEETIONEHLMILEIEEAA -,

L33 [CDULVTIX 13 258, D23 [CDWLWTIX 7 FEDIAV Vv I R MEEMBLTHEY . CNETIZ 19 RIS L TR R # 60 EIXT
DOEISDIFEEET T L. B5 1 R (D23 A) FFABTNELOVEHEADEFENENTHY ., WEFET 22 BARDEBSZERZ T
B, RIZ, BONT-EEHEZRERAL., FEKICH T2 EDHIEILEITo=. TOHIEZE Hd-rR RfFLV 1=y IR M OB TLHE
L.ZEDBEELRIAV I IRBNE D HNIEHRED S / LFEBEDHBEZEHELZ, LB IZTDONTIE 7 RO LEEEFESET
L. ZDRER. 6 BLEK(H9 322 AHIEEX) OXRIGEIZHZH 3.6 AHTEENDEHICECEROH L ENTE SNz, —F
D23 [ZDWL\TIE 2 R DT MNETLTHY, 15 BL AR (5304 AHEER) Db RERS 9.8 AHIEEX DIEEICHDILETE
FTHEREG ST, SR FBYDRMOBNZED ., BIHERICRYAATEAZEZEEBRSIELFALBLFETHD,

2. MREBRRAEEOME (R

In the vertebrates including human, the craniofacial morphology exhibits individual differences, which are shaped by multiple genetic
factors and environmental factors. However, the mechanism has not been clear. I am trying to identify the genetic factors affecting
the individual differences in the craniofacial morphology, using a small bony fish, medaka. Two craniofacial traits called L33 and D23,
have been reported to show differences between the two medaka inbred lines, Hd-rR and HNI. As an inbred line is a population of
genetically identical individuals, L33 and D23 can be said to show the individual differences. Furthermore, the statistical genetic
studies have revealed that the genetic factors for L33 and D23 were present in somewhere on the chromosome 6 and 15,
respectively. The aim of this study was to narrow the quantitative trait loci for each traits by using the congenic lines which are
replaced a part of Hd-rR genome with the HNI genome.

Firstly, the head region was taken photos for about 60 individuals per line. A total of 20 congenic lines (13 for L33 and 7 for D23)
had been prepared for the analyses, and 19 of them have been completed to be taken photos of head region. The rest line (a congenic
line for D23) was so hard to breed that only 22 individuals have been finished so far. As the next step, the traits were quantified in
each fish using the photos of head region. Then, the phenotypic values were statistically compared between Hd-rR and each congenic
lines, in order to look for the genomic region with association between the genomic origin and presence of the statistical differences.
Seven congenic lines have been analyzed for L33, indicating that the genetic factor(s) may present within the genomic region of about
3.6 Mbp at the edge of the chromosome 6 (about 32.2 Mbp). For D23, the analysis using two congenic lines have suggested the
genetic factor(s) somewhere on about 9.8 Mbp region in the middle of chromosome 15 (about 30.4 Mbp). Six congenic lines for L33
and 5 lines for D23 have not been analyzed yet. I will add those lines for further analyses, and narrow the quantitative trait loci
enough to look at the candidate genes susceptible for the individual differences.
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