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Genetic Analysis of Shikimate Dehydrogenase Allozymes,a Genetic
Marker Resisting to Chustnut-blight,in Hybrid of Castanea
mollissima XC. dentata
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Abstract: In plants, the shikimate pathway is an important metabolism pathway in response to
wounding and fungal attack. The genetic analysis of enzymes in the pathway can provide the basic
information about their applicability as a genetic marker. In this study,variability and inheritance
of shikimate dehydrogenase (SKD;EC 1. 1.1.25 ) allozyme,one of the key enzymes in shikimate
pathway,was investigated in Castanea mollissima and C. dentata using isoelectric focusing in thin-
layer polyacrylamide slad gels. The single-tree progeny method and intra-and interspecific con-
trolled cross families were used for the analyses. The results showed SKD had four activity zones
and exhibited species specific banding patterns in Castanea. Two alleles were detected at each four
locus and inherited in Mendelian fashion. Locus Skd-1 and Skd-2 unique to C. dentata seemed to
be segregated independantly, while a highly significant linkage was observed between two loci
Skd-3 and Skd-4 unique to C. mollissima. However, the phenotypic analysis of SKD allozyme
banding patterns in F; populations of C. mollissima X C. dentate revealed that the linkage group be-
tween Skd-3 and Skd-4 maybe have been replicated in C. mollissima. It is speculated that Skd-1
and Skd-2in C. dentata possibly come from repetition linkage groups during a speciation process.
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Because of expression of the double SKD loci activity, the shikimate pathway in C. mollissima is
considered more efficient and consequently,responses of C. mollissima to Cryphonectria parasitica

invasion and other microbial attack may be elevated. So the resistance of C. mollissima to chestnut
blight is considered increase. This study suggested that SKD allozyme could be a potential genetic
marker for aided selection on blight-resistance and have potential application in the backcross-

breeding program of C. dentata.
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Table 1 Loci and genotype of shikimate dehydrogenase
(SKD) in Castanea species cultivars and selections
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Fig. 1 Band patterns of shikimate dehvdrogenase

(SKD) isozyme in C. mollissima and C. denata
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Table 2 Genetic analysis of shikimate dehydrogenase isnzvme loc using single-tree progeny in Custanva moliissima

e b HL DT F A FiM+ (1 T A
Toors Maternal tree Progeny genolype Expected progeny ¥
Name Genotype Tolal aa ab bl relationship
Skel- 3 Crapper Ll 20 17 3
Learder an 17 G & ]
Homestead ab 24 1 14 7 W= NupFNiy 2, 0
Al-g0 ab 2 8 11 7 N ﬂ\ + My 0, s
AU-IT b 24 0 14 1 N =N+ N 0. 355
Skd-4 Cropper hh 20 ] 17 3
Learder an 17 qa g
Homestead ahi 24 3 15 2 Nuv= Ny Nun B.Oq"
Al-60 ab 2 ; & & Myl =Nau + Niky 2 G405
AL-17 b 24 8 11 i Mab = Naa+ Niw 0. nNE

e N RRFREERA LA, NS« 25

LR A ¥ 0. 05 Ak - BB B

Notes: N is signed towal number of progemy genotype; NS, ¢ Non-signilizant or

significant at P=1. 05, respectively,
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Table 3 Segregation and chi-square test of shikimate dehydrogenase isozyme loci in
inteaspecific progenies of Castanea mollissima

Locus Crosses genotypes Torml - b h Expected ratio

Skd-3 Homestead X Cropper abXbb 20 — 17 3 1:1 g d30°*
Cropper > AU-60 bbxakbk 14 = 5 10 1=1 0, 000
Leader X AU-69 aaXah 24 15 ] = 1: 1. 0428
Cropper X Leader bb<aa 15 = 19 =
Homestead X AU-60 abXab 36 3 13 = 1v2:1 8. 000

Skd-4 Homestead » Cropper abXbb 20 — § 13 E 3 0. 0500
Cropper>< AU-B0 hh ¥ zb 15 - & 11 143 0. 211
Leader X AU-60 aaXah 24 11 13 — 183 0. Q48PS
Cropper x Leader hb< aa 19 = 19 =
Homestead X AU-60 ahx ah 36 12 fi 18 192 18600

T NS, # . »» SBIRFEFEF. 005 8T8 0,01 KT LB EH.

Notes; NS, = . #+ Nonsignificant or signmficant at =0, 05 or 0,01 ,respectively,
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in Fasegregated population of Castanea mollissima X C. dentata
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Table 4 Segregation and chi-square test of shikimate dehydrogenase isozyme loci

in F, population of Castanea mollissima X C. dentata and BC, populations

F. 8 BC: B BEE AL &
HEAE LoZi segrelgation in Fz or BC; Biss 8 L

Crosses Total ” ab b Expected ratio

F1 X F,

R4T52 XR4T31 63 9 27 27 1:2:1 11.57*
BC

RF3XR4T31 18 9 9 1:1 0. 00™S
QA1XR4T52 25 1 14 1:1 0.16™
RF6XR4T31 9 5 4 1:1 0. 00
MCH X Nanking 27 13 14 1:1 0. 008
Mu X Nanking 23 9 11 1:1 0. 00N

H: 2 RAHP 3 HAREMR, NS, »» FHRFFBE0.01 KFEWEEE.

Notes: z, Three lines are suspected. NS, *x Non-significant or significant at P=0. 01,respectively.
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