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Fig.1 Swordtail fish and the mutants
a. Male swordtail fish; b. Female swordtail fish; c. Male dwarf

swordtail fish; d. Female dwarf swordtail fish; e. Intermediate
feature of male swordtail fish; f. Intermediate feature of female

swordtail fish.
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Tab.1 Phenotypic distribution in the progeny of swordtail fish crossed,selfed and backcrossed

PN BER PRV R IEF A A RIHES

) numbers of  numbers of i B/ R/ R

Crossing brood progenys normal intermediate dwarf
F PRffi( @) x IEH (& ) dwarf( @ ) xnormal( 3 ) 1 63 39 15 o
PRI @) x EH (8 ) dwarf( @) xnommal( ) 3 169 81 n »
E EH(Q) xRFE(S ) normal ( @ ) xdwarf( 8 ) 1 58 35 12 11
T URERCR) XTRIE(S ) dwart( 9 ) xdwarf(5 ) 0 0 - - -
EH( Q) xIEH (S ) normal( @ ) xnormal( & ) 2 189 181 6 2
HE PR @) X IEH (S ) dwarf( @) xnormal( 8 ) 3 17 114 35 %
backerossed 3 (9 ) x f( ) normal( Q) xdwarf( 3 ) 0 0 — — —
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Fig.2 Mutants exhibit dramatic differences in skeletal development compared to wild-type swordtail fish

(a) Skeletal phenotype of dwarf mutant and wild-type, the mutants exhibited compressed vertebrae; (b) The 8", 9™ trunk vertebra of

dwarf mutant and wild-type,the length of centrum were obviously short in mutants,and the dorsal rib exhibited dysplasia; (c) The trunk

vertebra, caudal vertebrae of dwarf mutant and wild-type, the length of centrum were obviously short in mutants; (d) The 7" caudal

vertebra of dwarf mutant and wild-type,the length of centrum were obviously short in mutants.

wt; wild-type; dw.dwarf; ct:centrum; dr.dorsal rib; ns:neural spine; hs:haemal spine.
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The skeletal defects and inheritance in dwarf
mutants of Xiphophorus helleri

LI Kai-bin, LIU Chun, CHANG Ou-qin, WANG Fang, MA Bi-yong, WU Shu-gin "
(Pearl River Fisheries Research Institute ,Chinese Academy of Fishery Sciences ,Guangzhou 510380, China)

Abstract ; Dwarf mutant of Xiphophorus helleri is used as the female parent to cross normal body type male,
showing that dwarf individual can be identified in the offspring and such character is inheritable. The body
type pattern of offspring exhibits a successive distribution, similar to male or female parent,in addition to
intermediate type. It is less likely to discriminate the individual phenotype by using a clear definition. Dwarf
mutants of Xiphophorus helleri manifest as short bloated body, clumsy swimming, and significantly altered
trunk length-height ratio. This mutation retards fish growth and compromises the reproductivity. The self-
cross and back-cross of F, progenies also result in a successive distribution in body type among various
crosses. The dwarf characteristic in X. helleri is not inherited in a simple alternative manner, which affects a
group of characters rather than a single character. The consistency with primary feature of quantitative
character suggests that such mutation may be controlled by multiple quantitative character genes. The skeletal
morphological analysis indicates that the spinal length of X. helleri mutant is significantly shortened , whereas
the number of vertebrae is comparable to that of normal individual ,ranging from 26 to 29. The dramatically
shortened vertebral body in the mutant impairs the longitudinal development of spine. The neural spine and
hemal spine are in a tight arrangement , whose development is also significantly retarded. Therefore ,the dwarf
mutation in X. helleri is caused by the developmental defect in vertebral column, and the vertebral
malformation underlies the body type alteration anatomically. As fish is representative of lower-ranking
vertebrate , the dwarf swordtail mutant is reproducible,and the character is inheritable and closely associated
with spinal development. Such mutant is a potential fish model for the systemical research.

Key words: Xiphophorus helleri; dwarf mutant; centrum; inheritance
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