Application of Computer Soft w are in Mapping Quan titativ e T rait Lo ci Chindo Hic ks Eiji Koba y ashi Masahiro Satoh Chicks@niai.affrc.go.jp ekoba@niai.affrc.go.jp hereford@niai.affrc.go.jp Kazuo Ishii Tsutom u F uruk a w a kazishi@niai.affrc.go.jp furukawa@niai.affrc.go.jp National Institute of Animal Industry , Departmen t of Animal Breeding and Genetics P .O. Bo x 5, Tsukuba Norindanc hi, Ibaraki-k en 305-0901, Japan 1 In tro duction The pro cess of lo cating quan titativ e trait lo ci (QTLs) using genetic link age maps, an ordered arra y of genetic mark ers placed along the c hromosome, could b e facilitated b y applying e�cien t computer soft- w are pac k ages. Construction of link age maps requires that the rate of recom bination b e con v erted to distance in cM using appropriate mapping functions. Ho w ev er, computer soft w are pac k ages di�er with resp ect to metho ds of computing relativ e distance b et w een mark ers, for example, while Map Manager QT [3] do es not include a mapping function and instead computes recom bination frequencies in genetic link age map, Mapmak er/QTL [2] includes a mapping function. F urthermore, Mapmak er/QTL com- putes the LOD score directly , whereas in Map Manager QT it has to b e computed from the Lik eliho o d ratio statistic (LRS). The purp ose of this pap er is to in v estigate the e�ectiv eness of Map Manager QT in comparison to Mapmak er/QTL in mapping quan titativ e trait lo ci. 2 Material and Metho ds F-2 mouse data from Horv at and Medrano [1] w as used to examine the e�ectiv eness of Mapmanager QT in mapping quan titativ e trait lo ci. Details regarding exp erimen tal design and data structure are giv en b y Horv at and Medrano. Brie y the data consists of 403 F-2 progen y , (213 females and 190 males), scored at 9 genetic mark ers (microsatellites), with an a v erage densit y of 3.83 cM. The measured trait w as w eigh t gain from 14 to 63 da ys. The goal is to lo cate the high gro wth (hg) lo cus (QTL), a region in the mouse genome that increases b o dy w eigh and b o dy size. The data w as c hec k ed for an y missing information. One mark er w as not informativ e and hence w as remo v ed from the data, this ma y cause sligh t di�erence in relativ e distance b et w een mak ers in this study and that rep orted b y Horv at and Medrano. Ho w ev er, the e�ect is assumed to b e negligible. It w as assumed that there is a single QTL segregating, th us no con trol for other QTL is en visaged in this study . The data w as not transformed, th us the distribution w ork ed with here is an appro ximation of normal distribution and in terpretation of the results ma y therefore b e conserv ativ e. Tw o genetic link age maps one for the females and the other for males w ere constructed and subsequen tly used for lo cating QTL using Map Manager QT. In either case, in terv al mapping w as used on c hromosome 10 assuming a free regression mo del. The LOD score w as computed from the LRS. The results w ere compared to those rep orted b y Horv at and Medrano computed using Mapmak er/QTL under the unrestricted mo del and are discussed in the con text of comparison of computer soft w are pac k ages, with resp ect to QTL mapping. 391

3 Results and Conclusion Results sho wing the p osition of the QTL of the high gro wth hg lo cus computed using Map Manager QT are presen ted in Fig. 1. and Fig. 2. for F-2 females and males, resp ectiv ely . The maxim um lik eliho o d p osition of the hg lo cus for F-2 females w as found b et w een MIT10 and MIT41, with a LOD Score of 27.6, accoun ting for 44% of the v ariance. The same lo cus w as found b et w een MIT10 and MIT41, with a LOD score of 24.81, accoun ting for 41.5% using Mapmak er/QTL. In F-2 males the hg lo cus w as found at MIT41 with a LOD Score of 10.1, accoun ting for 21% of the v ariance (Fig. 2.). The same lo cus w as found at MIT41 with a LOD score of 9.56, accoun ting for 22.2 of the v ariance [1]. F rom these results, w e can conclude that Map Manager QT and Mapmak er/QTL pro duce iden tical results. Th us either of the t w o soft w ares can b e used in QTL mapping, pro vided other conditions for mapping QTL are met. Ac kno wledgemen ts The authors wish to thank Horv at and Medrano for pro viding mouse data. References [1] Horv at, S. and Medrano, J.F., In terv al mapping of high gro wth (hg), a ma jor lo cus that increases w eigh t gain in mice, Genetics , 139:1737{1748, 1995. [2] Lincoln, S.E., Daly , M.J. and Lander, E.S., MAPMAKER/QTL: A T utorial and Reference Man ual, Whitehead Institute for Biomedical Researc h, Cam bridge, MA 02142, USA, Map- mak er@genome.wi.mit.edu, 1993. [3] Manly , K.F., Map Manager QTL: User’s Man ual for Map Manager Classic and QT, h ttp://mcbio.med.bu�alo.edu/MMM/MMM.h tml, 1998. Figure 1: In terv al mapping of the high gro wth lo cus (hg) in mouse for w eigh t gain from 14 to 63 da ys of age for females using free regression mo del. Figure 2: In terv al mapping of the high gro wth lo cus (hg) in mouse for w eigh t gain from 14 to 63 da ys of age for males using free regression mo del. 392