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Rules of Gene Symbolization

The rules of gene symbolization were adapted from the
International Rules of Genetic Nomenclature, from the
rules recommended for wheat (Hart and Gale 1988;
Mclntosh 1988), and from the Recommendation of the
International Workshop on Rye Chromosome Nomen-
clature and Homoeology Relationships (Sybenga 1983).

1)
2)

3)

4)

In naming hereditory factors, the use of the language
of higher internationality is given preference.
Symbols of hereditory factors derived from their orig-
inal names are written in italics.

When unambigous, the name and symbol of a domi-
nant allele begins with a capital letter and those of a
recessive with a small letter.

All letters and numbers used in symbolization are
written on one line.

Two or more genes having phenotypically similar ef-
fects are designated by a common basic symbol. Non-
allelic loci (mimics, polymeric genes, etc.) are desig-
nated in accordance with two procedures:

5.1) In sequential polymeric series, an Arabic numeral
immediately follows the gene symbol; e.g., cz2.

5.2) In homologous chromosomes the basic symbol is
followed by a hyphen (“-”) followed by the locus
designation in the form of the accepted genome sym-
bol of rye (R) and a homoeologous set number repre-
sented by an Arabic numeral: e.g., Adh-RI designates
the R-genome member of the first Adh set. Different
alleles, or alleles of independent mutational origin,
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6)

7

8)

9)

are designated by a low-case Roman letter following
the locus number designation; e.g., Pmfa.

5.3) Temporary symbol designation. Where linkage
data are not available, provision has been made for
temporary symbols. These shall consist of the basic
symbol followed by an abbreviation for the genotype
or stock and an Arabic number referring to the gene;
e.g., YrKi2, YrKi3 refer to two genes for reaction to
Yellow rust in genotype ‘King IT’. It is recommended
that official records of temporary designations be
kept, but it is not essential that subsequent numbers
from other laboratories be checked against earlier
numbers either phenotypically or genetically.
Inhibitors, suppressors, and enhancers are designated
by the symbols 7, Su, and En, or by i, su, and en if they
are recessive, followed by a space and the symbol of
the allele affected.

Whenever convenient, lethals are designated by the
letter / or L, and sterility and incompatibility genes by
sor S.

In rye and related wilds, linkage groups and corre-
sponding chromosomes are designated by an Arabic
numeral (1-7) followed by the genome designated by
a capital Roman R. Whenever it appears necessary to
indicate from which Secale species a certain chromo-
some (or chromosome arm) is derived, a superscript
of three letters is added. Thus, 1R™°" (L) indicates the
long arm of chromosome 1 of the species S. mon-
tanum. Telocentric chromosomes are designated S
(short) and L (long), respectively.

Genetic formulae are written as fractions, with the
maternal alleles given first. Each of the fractions cor-
responds to a single linkage group.

10) Chromosomal aberrations are indicated by the ab-

breviations Tr (for translocation) and Tp (for trans-
position).
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11) The zygotic number of chromosomes is indicated by
2n, the gametic number by n, and the basic number
by x.

12) Symbols for extra-chromosomal factors are enclosed
within brackets and precede the genetic formula.
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Gene map

Chromosome 1R

Gene location Gene Reference

1RS-SAT? CTer-1RS—syn pSchet! 6, 96
Gpil syn Pgi 16, 53, 132
Lri syn Lr26 10, 11, 97, 172
Pr3 16
Sec! 20,79, 141, 142
Secla 16
Sec1b 16
SrR 145
Sr1 syn Sr3t 10, 59, 97, 171
XcsiH69.10 12
XcsiH69.13 12
Xpsr161 165
Xpsr393 165
1RS Gbr 92, 168
I(as)2 syn Si2 syn Asi 54, 67
Norl 78, 80
Per7—leaf syn Per-R1, 3,55, 83, 166
Peri3/15, 139
LiPert 39
Pmi syn Pmé 10, 64,82,97,171
rd 56
rDNA® 5,90
5S-rDNAP 5,90, 99, 123
Wsm 92
XGlu3 165
XNort 80, 165
Xpsr168 165
XSecta syn XGlit 165
XTri 12
Yri syn Yr9 19, 97, 171

2 The satellite does not include the NOR which is involved in the
short arm mapping

® Approximately 4200 RNA genes are present in rye. Within the
cereals these are basically two loci for 58S DNA': one is identified
by repetitive units 320468 bp on chromosome 1; the other with
repetitive sequence 469—500 on chromosome 5

Gene location Gene Reference
1RL Alpi 40
Alp3 40
Dnrt 114
/s 56
Glut 16
Mdhi—leaf 16, 38, 135, 162
Mdh2a—leaf syn Mdh4 16, 39, 135
Pgd3—leaf syn Pgdia.2 19,38,39,41,78,
166
S1syn S 170
Sec3 79, 142
Thi 137
XAdh 165
XcsIH69.11 12
XcslH69.12 12
XesIH69.14 12
XEmi 165
XLect 165
XPgki 165
XPpdk1 165
Xpsr158 165
Xpsr159 165
Xpsri61 165
Xpsr325 165
Xpsr330 165
Xpsr391 165
XSec3 syn XGlul 165
1R ani-1R 101
dwd 101
Ha4 100
Pm7 65
Sf1 105, 106
Xiag79 169
Xiag95 169
Xiagi38 (1) 169
Xiag138 (2) 169
Xiag138 (3) 169
Xiag140 169
Gene order
Gpil—centromere— Mdh2a— Mdhi— Pgd3 39
Nor1—(Gpil — Sec{—-55-rDNA) -

Sr1/Lr26/ Yr9—telomere 70, 146
Per7—-Gpil—Pgd3 166
Per7-Gpil —Xiag 169
Pgd3—Sec3—centromere— Pr3—Secib—Secla 16
Pgd3—Sec3—centromere— Nori 78
Pgd3—Sec3 —centromere—Nor1—Gpil—Secl 78
Linkages
Linked genes Value of linkage Reference
Alp1—Aip3 11.1+4.0 40
Alp1—Per7 21.4+7.8cM 39
Centr.—Glul 46+1.0 144
Centr.—Norl 2.7cM 78, 165
Centr.—Secl 26.1+4.3cM 145, 146

11.5+4.0cM 146
Centr.—Sec3 4.6 16, 78, 144
Centr.—Xpsr161,393 8.2cM 165
Gpil~Mdhi 25.0 38

36.7+3.6cM 162

32.4+3.6cM 39
Gpil—~Mdh2a 354+59cM 39
Gpil—Norl 7.6+1.8 78
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Linkages Linkages
Linked genes Value of linkage Reference Linked genes Value of linkage Reference
Gpii—Perl7 12.0+1.6 166 Xpsr325—Xpsr158, XPpdk-1R, XEm1
28.0+1.8 166 7.1cM 165
25 169 Xpsr158, XPpdk!, XEmI—-Xpsr330, XLecl, XGlul
Gpil—-Pgd3 20.7+3.1 78 2.7cM 165
37.0+2.8 166 Xpsr330, XLecl, XGlul —Xpsri62
28.64+3.1cM 162 5.0cM 165
Gpil—Sectb 21.8cM 78
Gpil—Sec3 13.4+2.4 78
Gpil -XGlit 19.8 cM 165 Chromosome 2R
Gpil —Xiag95 20 169
Gpil-XNorl 420cM 165 Gene location Gene Reference
Lr26-Sect 54+1.7 145
5.242.3cM 39 I(as)! syn Sil syn Asi 54,67
Mdhi-Pgd3 30.8 38 o 19,32
259+34cM 162 Per{—leaf syn Perll 131
Mdh2a—Pgd3 28.0 38 Per2—leaf syn Perl2, 131
Nor1-Pgd3 140124 78 Per3—leaf syn Perl3, 131
Nor{—Secl 90i24 78 L2Per3a, 19’ 41
265474 78 L2Per3b 19, 41
30.0 156 Perd—leaf syn Perl4, 41, 131
Nor{—Sec3 72i18 78 L2Perd 16, 19’ 21
14.0+2.2 166 Sec? 37, 142
Per7-S1(S) (1)_ 0.2 ‘1‘29 2RL Est7—leaf ‘Imperial’,
Per7—Xiag9s 37 169 . KingII ig
Per7—Xiagi38 10 169 Mdhi—leaf 4
Pgd3—Pr3 36.4+2.9 16
Ped3—Secla 371429 16 Pgdd—leaf syn Pgd2a.3 19, 41, 130
55.0 M 16, 165 Pm2 35, 82, 97, 126
Ped3—Sectb 36.842.9 16 %, 1(1’3 g
44.0 cM 165 § :
Pgd3—Sec3 254426 16 2R al syn el 148
72418 78 H(Amy) 93, 129
0-9 156 ani-2R 101, 152
Pgdl—Xiag138 8 169 Ant-2R 30, 152
Pr3—Secia 10.6+1.8 16 An3 101
Pr3—Sectb 10.2+1.8 16 B-Amy 2—leaf 140
Pr3—Sec3 19.4 16 B-Glul syn Glut 95, 139, 166
Seci—Sec3 10.7 156 aw2 32, 101
36.0+4.6 78 Est2—leaf 139
36.0+4.1 25 Estd4—leaf 166
40.8+3.8 142 Lr2 35,97
Seci—Lr1, Sr1, ¥ri 5.4+1.7cM 146 Me 48
Seci—SrR 7.0+3.1cM 146 Peri—scutellum syn Cpxsi, ‘Dakold’
Seci—term. C-band 2.5 156 131
Secia—Secth 0.35+0.35 16 Per2~scutellum syn Cpxs2, ‘Dakold’
Secta—Sec3 244425 16 131
Sec1b—Sec3 240425 16 Pm8 65
SrR—telomeric C-band Ps 32
16.0+4.8 cM 146 S3syn Z 50
XAdh-XGlit 106.0 cM 165 Sod 61, 112
XAdh—Xpsr62 19.6 cM 165 Ssp! 42
Xiag79-Xiag138 16 169 Tyr 174
Xiag79-Xiagi40 8 169 Xp-Amy-2R 140
Xiag138—Xiagi40 18 169 XEmbp-2R 31
XLect, XGluf - Xpsr330 Gene order
1.0cM 165 mo—Ps—dw2 32
XLecl, XGlut—Xpsr158, XPpdk!, XEm{ Ps—L2Per3b—mo—L2Per2 or
1.7cM 165 Ps—-mo—L2Per3b—L2Per2 19
XNor!-Xpsr161,393 2.0 cM 165 dw2~Ps—(L2Per3a, L2Per3b, mo)~L2Per2 19
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Linkages Linkages
Linked genes Value of linkage Reference Linked genes Value of linkage Reference
al-mo 323435 148 Est1(2)— Mdh2b 74429 38
al-S3 13.2 50 5.6 16, 41
B-Glu—Est4 35.0+3.7 166 LPerd—Mdh2 30.7+5.8 162
B-Glu—S3 14.4+3.3 45 Mdh2b(2)- Tpit 5 169
dw2—mo 31.5+12.3 32 9+1.6 167
37.14+20.4 19 Mdh2b(2)—XiagA03 22 169
dw2—Ps 22+4+1.3 32
mo—L2Per2 36.8+3.8 19
mo—Ps 29.743.5 32 Chromosome 4R
26.1+6.5 148
31.0+3.6 19 Gene location Gene Reference
L2Per2—L2Per3b 36.2+5.4 19
L2Per3a—L2Per3b 03i03 41 4RS Adhi—seeds 7’ 60, 139, 157
L2Per3b—L2Per4 260+4.0 41 Amp2 syn Lap2? 62, 98, 157
L2Per3b—Ps 26.244.0 19 Dia2 166
Mdhi—Pgd4 16.0 41 Ep2 34, 71, 139
Ndhi ‘Imperial’, ‘King [T’ 87
Neai 164
Chromosome 3R Pgmi 14, 166
Rfe2 57
Gene location Gene Reference 4RL Aat4—leaf syn Gotl 34, 166
ani—4R 72,101,172,173
3RS Dnr2 114 EstB—leaf 76
Malil 84 Est10-leaf 166
Ndh4 ‘Imperial’, ‘KingII’ 87 gt 32
Pm3 82, 126 Pc 107
Secd 37, 46, 116 Per!{—endosperm syn Cpxel,131
Sr2 91, 97 EPer! 162
3RL Aat3~leaf syn Got3, 34,132,139,157 Per2—endosperm syn Cpxe2,131
Gotd 166 EPer2 162
Esti-leaf 41,136 Per3—endosperm syn Cpxe3,131
Mdh2b(2)-leaf 16, 41, 135, 162 EPer3 162
Tpit 118, 167 Perd—endosperm syn Cpxed 131
a-Amy7—seeds 134 Pgdl—seeds 58
Al 4 Sec7 37, 46
Ané 101 Ssp2 42
aw3 32, 101 4R Air3 4
Est1—seeds 9, 136 br2 101
I(er) 54 Cat 15
Lr3 146 Dnr3 114
ms2 102 aws 101
P(cp) 81, 108 f 143
Perd—leaf syn Lperd 162 g2 56
vb 56 Ha2 100
XiagA03 169 Ldnt 159
s 56 Ldh2 159
Gene order Peri—embryo syn Perel 131
Per2—embryo syn Pere2 131
%Z%l;_igé(f)jﬂpﬁaﬁ 227 Per3—leaf syn LPer3 166
Perd—leaf syn LPer4 166
Linkages Per5—leaf syn LPer5 166
Linked genes Value of linkage Reference Per6—leaf syn LPer6 166
ms! 102
Aat3~Centromere 20.6+2.4 16 Nari 63
Aat3~Esti(2) 5.6+3.1 38 Pm6 82
15.4 16, 41 Sf3 105
Aat3~Mdh2(b) 5420 167 va 56
16+3.0 167 wa3 56
16.6+1.7 162 XEmbp-2R 3
21.0 16, 41 Xpsr108 89
Aat3(Gotd)~Tpil 18 169 Xpsr110 89
7+2.0 167 Xpsr119 89
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Gene location Gene Reference Gene location Gene Reference
Xpsr139 89 Sp1 syn Var 32, 101, 169
Xpsr147 89 Su(cp) 127
Xpsri52 89 Xa-Amy3 94
Xpsr153 89 XB-Amy5SR 140
Xpsri66 89 Xksu8 89
Llnkages XkSM26 89
Linked genes Value of linkage Reference )Ag i:% 0(1~4) Sg
Aatd—Diat 13.0+2.1 166, 167 Ssr300 o %
Aatd—Est10 36.043.8 166, 167 Xpsr806 119
Aatd—LPer6 17.0+3.4 166 006 119
Centromere—Pgmi114.9+23 38 P
(EPer~EPer3)~ Pgmi SR ani-5R 101
36.7+3.9 162 And 101
EPer2-Pgmi 184482 162 An3 101
Est10—LPer3 8.0+1.7 166 Ddwl syn Dwi 150
Estl0-LPerd ~ 18.043.0 166 dwo 101
Estl0-LPer5  29.0+3.1 166 Hma 109
Estl0—LPer6  29.0+2.4 166 Lys 37
Estf0-Pgmi  22.0+4.1 166, 167 Mas 109
LPer3—LPerd 00169 166 52 50, 128
LPer3—LPer5 — 26.0+3.7 166 52 105, 106
LPerd~LPer5  33.0+7.6 166 Tpi2 118
LPerS—LPer6  0.0+6.7 166 wa2 36, 111
XEmbp-2R 31
Xiag10 169
Xiag23 169
Chromosome 5R Xiag167 169
Xiag170 169
Gene location Gene Reference Xiag200 169
Xpsr109 89
5RS o-Amy4—seeds 134 Xpsr118 89
bri 32 Xpsri45 119
Gpd 130 Xpsri64 89
Skd 69 Gene order
ti . 32, 56 An5—Ddwi—ct2|Gailh 101
58-rDNA2 99, 123 Hai—-Est!~Est2—Est3—Est5,6,7 166
SRL Aadhl syn Adh2—leaf 18, 52, 139 Centromere— Xpsr120(II)— Xpsr360— Xpsr906 —
Acol(2) 27, 166 Xpsr806—Xpsr120()—Spl —Xpsr426—ct2 119
o-Amy2—seeds 134
a-Amy3—seeds 134 .
a-Amy7/18/20~seeds 139 Linkages
B-Amy ! —seeds 2,7,20,77,139 Linked genes Value of linkage Reference
Ce 47, 49
ct2 32, 151 Acoi~Estl 11.04+1.0 166
Est1-leaf 166 Acol—Est2 16.0+6.2 166
Est2—leaf 166 Acol~Est3 26.0+3.0 166
Est3—leaf 166 Acol—Est5,6,7 27.0+1.8 166
Est4d—leaf 139, 166 Acol~Hal 26.0+3.5 166
Est5—leaf 166 Acol(2)-Xiagl0 10 169
Est6—leaf 166 An5-Ddwi 25942.6 148
Est7—leaf 166 br—ti 0.0 32
Gaila 22,23 Centromere— Hal 44.1...49.5 26
Gaitb 22,23 ct2—An5 421426 148
Gailc 22,23 ct2-Ddwl 30.9+6.7 101
grl 32 ct2—Gailb 0.0 22,23
Hal, syn Hs syn Hp 97, 100, 115 ct2-82 39.9 50
Ibf1 85 ct2—Spl 11.743.5 32
I(et)2 66 ct2—Xpsr426 28 cM 119
Nca2 138 Est1—Est2 14.0+2.2 166
Nert 124 Est{—Est5,6,7 25.0+1.5 166
Pm4 82, 126 Est{—Est3 26.0+1.8 166
Est{—Hal 29.0+13.5 166
b See footnote b for chromosome 1R Est2—Est3 21.0+24 166
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Linkages
Linked genes Value of linkage Reference Gene location Gene Reference
Est2—FEst5,6,7 14.0+6.4 166 gd 104
Est2—Hal 39.0+12.5 166 H2 43
Est2—Sp1 syn Var 5 169 Ha3 104
Est2—Xiag167 8 169 Ep1-leaf 18, 34, 139
Est3—FEst5,6,7 0.0 166 Ndh3 ‘Imperial’, ‘King IT" 87
Est5,6,7—Xiag10 27 169 Peri—scutellum syn Cpxsi,
Hail-Sp1 32.3 154 ‘Imperial’, ‘King II’ 131
Hal-wa2 18.8 111 Per2—scutellum syn Cpxs2,
Hal-Xiag10 26 169 ‘Imperial’, ‘King II’ 131
Ibf1—Xpsri20(1) 7c¢M 89 Pgd2—leaf syn Pgdlb 18,121,130, 166
Ibf1-Xpsr426 13 cM 89 Pgd2~seeds 58
Sp1—Xpsr120(I) 18 cM 119 Pm5 82, 107
Spi-Xpsr426 8 cM 119 Reg 107, 125
Xiag23—Xiag167 13 169 Rog 107
Xiag23— Xiag200 18 169 Yr3 107
Xksu8—Xpsr120(3) 19cM 89 Xoa-Amyi-1-1 94
Xksu8—Xpsr360 15ecM 89 Xo-Amy1-1-2 94
Xksu8—Xksu26 19 cM 89 Xa-Amy1-2 94
Xlesu26-Xpsr120(1) 16 cM 89 Xpsr106(2) 94
Xpsr81-p-amy! 6 cM 89 Xpsr149 94
Xpsr81—-Xpsr1426 15cM 89 Xpsr154 94
Xpsr120(1)—Xpsr120(3) 6R ani-6R 101
16 cM 89 Anu 160
Xpsr120(I)—Xpsr806 11 cM 119 B-Galt 169
Xpsr120(2)—~Xpsr360 0.3 cM 119 Chti 33
Xpsr120(2)~ Xpsr120(4) daw? 56, 101
4cM 89 Est6 62
Xpsr120(4)—Xpsr360 4 cM 89 Est11-leaf 169
Xpsr360—Xpsr906 02cM 119 ms3 102
Xpsr806—Xpsr906 26 cM 119 Per—embryo 18
Pro 37
RNAasel 169
rr 56
Sec6 37
Chromosome 6R St 105, 106
Gene location Gene Reference Xiag111 169
Gene order
6RS Alt1 4 Acol~Dial—Est8 167
Amp1 syn Lapl 18, 139, 157 Amp1—centromere—Acol, Est8—Esto—Epl 18
co 107
wh 32
6RL Aadh2 syn Adh3—~leaf 7,18, 53, 139 Linkages
Aat2—leaf syn Got2(3) 18, 133, 139, Linked genes Value of linkage Reference
157, 166
Aco2(1) 27, 166 Aat2(3)~Aco2(1) 18 169
a-Amyl—malt 2 Aco2—-Ampl 33.7+3,8 18
o-Amyi-1-1 94 Aco2(1)~p-Gall 9 169
a-Amy1-1-2 94 Aco2—Dial 16.04+3.8 166, 167
a-Amy1-2 94 29.0+4.1 166
Crel 8 Aco2—-Est6 304441 18
Diaf 166, 167 Aco2—Est8 33.04+3.7 166, 167
Est6—endosperm 18, 136 29.64-4.1 18
Est7—endosperm 136 Aco2(1)-RNAase! 11 169
Est8—endosperm 18, 136, 139 B-Gall —-Dial 8 169
Est9—endosperm 136 Dial—FEst8/9 8+2.7 167
Est10~endosperm 139 Diai—Est8/9 22.0+1.6 166, 167, 169
Est13—endosperm 139 Est6—Ept 30.74+3.6 18
Est6—~leaf 136 Est6—Est8 0.5+0.5 18
Est7—leaf 136 Est8—Ep1 31.3+3.6 18
Est8—leaf 136, 166 Est8—Est12 0.31+03 16
Est9—leaf 136, 166 Est8/9—Esti1 10 169
Est10-leaf 136 Est11—Xiagl11 16 169
EstA—leaf 7,76 EstA-Epl 9.94+2.0 75
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Linkages
Linked genes Value of linkage Reference Gene location Gene Reference
Xo-Amy1-2—Xo-Amy1-1-1 XEmbp-2R 31
3cM+1.0 94 XFed 28
Xa-Amy1-2—Xpsr149 Xiag85 169
15 cM 94 Xiagli1 169
Xo-Amyi1-1-1—Xpsr154 XPepc 89
17cM 94 Xpsr65 89
Xpsr154—Xpsr106(2) Xpsr104 89
27 cM 94 Xpsril5 89
Xpsri17 89
Xpsr129 39
Chromosome 7R fgg;z gg
Gene location Gene Reference §§ “;ggz gg
7RS Acp2—embryo syn phs2 132 Gene order
Acp3~embryo syn phs3 132 Alp2~Alp4—Alp5 40
Acpd—embryo syn phsd 132 Acp1-Aatl—Acp2 166
Acp6-embryo syn phs6 132 Acpl-Alp2—Alp3-AipS 39
Acp3—endosperm syn eph3 132 Linkages
jg ;_i:j‘o’ji ‘;: Z g Z 21; % gg Linked genes Value of linkage Reference
Acp7—endosperm syn phe7 132
Acp8—endosperm syn phe8 132 Aatl=Acpl (5)8 f 22 }gg 167
Acp9—endosperm syn phe9 132 Py ’
Acp2-leaf syn phirt, Phos2 132, 162, 166 Ijzz _21317?7 R 3(1) E %Z gg’ 167
Acp3—leaf syn phir3, Phos3 132,162, 166 Aat1(Got2)— Xiag8s 9 169
Acp4—leaf syn phir8 132, 166 Acpl—Acp2 8.0+3.1 166, 167
Al - Acpt-Alp2 200189 cM 39
4 lﬁs e 6.9+4.7cM 39
Nah2 ‘Imperial’, ‘King II' 87 acl-Als A8 e 167
Per5—endosperm syn CpxeS 131 P P 25.04+5.2 162
Per6--endosperm syn Cpxe6 131 Alp2-Alpd 05137 40
Secs o 116 Alp2-AlpS 21.9%0.1 40
P 344+8.4cM 39
7RL Aatl—leaf syn Got1(2) 122,133,157, Alp4—Alps 11.040.1 40
166 ant-7R-an2 5.7 153
Acp1—embryo syn spht 132 ant-7R—ct1 0.0 32
Acp1—leaf syn cPhi 132,139,157, cti-wal 40.0+6.0 101
) _ 166 Ddw2—-wal 32.6+5.1 101
Adk1 “Imperial’, ‘King I 17 EPer2—EPer4 17.843.6 19, 44
a-Amy2-green 2 13.847.6 44
a-Amy2-1 94 EPer2— EPer5 1.0+7.1 19, 44
a-Amy2-2 94 10.3+5.3 44
a-Amy5—green 134 EPer2—EPer6 1.0+8.3 19, 44
ani-7R 32,101 EPerd—FEPer5 4743.0 19, 44
ctt 32, 101 EPerd—EPer6 15.848.0 19, 44
Ept 33, 71 EPer5—EPer6 2.8+0.7 19, 44
Gaila 22,23 Estd-Epl 9.942.0 76
Gailb 22,23 Xo-Amy2-1—Xo-Amy2-2
Ner2 124 5cM+2.0 94
Xo-Amy2-1 94 Xiag85—Xiagtil 5 169
Xo-Amy2-2 94 Xpsr115—Xpsr580 24.643.8 cM 89
7R An1-7R 101
an2 153
Cht2 33
Ddw2 syn Dw2 101
Dnr4 114
Per2—endosperm syn LPer2 19
Perd—endosperm syn LPer4d 19
Per5—endosperm syn LPer5 19
Per6—endosperm syn LPer6 19

wal
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Genes without localization Su(cp) Homoeologous pairing supressor
Cre Resistance to Heterodera avenae
Gene Referene Gene Reference ct Short straw mutant (compact spike)
CTer Terminal DNA sequence, terminal
asc 120 lusyn cl 36 locus probe DNA clone pSchet
au 24 on 74 Ddw Dominant dwarf
Be syn firm 161 or 110 De syn N Dark ear
Bg 13 pe 148 Dia Diaphorase
bn 155 re 148 Dnr Resistance to Diuraphis noxia (Mordvilko)
bs syn br 148 rs 117 dr syn sr Secondary root system defective
Desyn N 148 sl syn sp 148 dw Dwarf
dr syn sr 155 td 149 Ep Endopeptidase
Er 161 vi syn vt 24 Er Early ripening
Fr 163 wg Syn es 148 Est Esterase
HgsynV 148 whg 147 I{et) Major endosperm trypsin inhibitor
la 73 xa 113 Fr Fusarium resistance
fs Fine stripe
fv Flavovirescent
. ) Gai Gibberellic acid insensitivity
Linked genes without localization Gal Galactosidase
Gbr Green bug resistance
Linked genes Value of linkage Reference gd Grass dwarfness
Gdh Glutamate dehydrogenase
EPer3—EPerS 1.0+10.0 44 Glu B-glucosidase
EPerd—EPer5 10.8+3.5 44 Gpd Glucose-6-phosphate dehydrogenase
SPer5—SPer6 11.5+4.2 19 Gpi syn Pgi Glucose phosphate isomerase
Xiag23-Xiag27 8 169 gr Grassy plant habit
Xiag27-Xiag120 6 165 Ha syn Hp syn Hs  Hairy Jeaf sheath/peduncle
Xiag27-Xiag32 3 169 H Hessian fly resistance
Xiag32—Xiag170 9 169 Hgsyn V Hairy glume
Hma 3-hydroxymugineic acid synthetase
Tof Iodine binding factor
la Leafy awn
Ldh Lactate dehydrogenase
Summary of symbols lg Light-green leaf color
Lr Leaf rust resistance
Aat syn Got Aspartate aminotransferase lu syn cl Lutescent
Aco Aconitase Lys Lysine
Acp Acid phosphatase Mal Malic enzyme
Adh syn Aadh Alcohol dehydrogenase/ Mas Mugineic acid synthetase
aromatic alcohol dehydrogenase Mdh Malate dehydrogenase
Adk Adenylate kinase isomerase Me Manganese efficiency
al syn el Absent ligule mo Monstrous growth habit
Alp Alkine phosphatase ms Male sterility
Alt Aluminium tolerance Nar Nitratreductase
Amp syn Lap Aminopeptidase Nca Neocentric activity
Amy Amylase Ndh NADH dehydrogenase
1{Amy) Amylase inhibitor Ner Hybrid necrosis
anl Anthocyaninless Nor Nucleolar organizer region
an2 Anthocyaninless leaf base ol Onion accrected leaves
Ani Anthocyanin (green seeds) or Orange
An3,4,6 Anthocyanin (purple seeds) Pc Purple culm
An5 Anthocyanin (purple leaf base) pe Perennial growth habit
Anu Antinutritive component Per Peroxidase
I(as) syn Sisyn Asi a-amylase/subtilisin inhibitor Pgd 6-Phosphogluconate dehydrogenase
asc Asynaptic chromosome pairing Pgm Phosphoglucomutase
au Aurea Pm Powdery mildew resistance
Be syn firm Brittle ear Pr3 55-k-seed protein
bg Brown glumes Pro Proline
bn Bent lowest internode Ps Purple seeds
br Brittle stem rd Reed growth habit
bs syn br Branched stem re Reduced ear
Cat Catalase Reg Red grain
Cht Carnal bunt resistance Rf Male sterility restorer
Ce Copper efficiency RNAse RNAse
Co Corroded Rog Round grain
P(cp) Homoeologous pairing promotor Ir Red rachis
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SsynZ
Sec

Sf

Skd

sl syn sp
Sod

Sp syn Vnr
Sr

Ssp

td

tg

Thi

ti

Tpi

Tyr

va

vb

vi syn vt
wa

Wg Syn €s
wh

whg
Wins
Wsp

xa
XAdh

copy
Xo-Amyl

Xa-Amy2
Xa-Amy3
Xp-Amy
Xcs...
XEml1
XEmbp

XFed
XGlu3

Xiag...
Xksu8, 26
XLecl
XNori
XPgki

XPpdk1

Reduced seed set
Self-incompatibility
Secalin

Self-fertility

Shikimate dehydrogenase
Spreading leaf
Superoxide dismutase
Spring growth habit
Stem rust resistance
Salt-soluble protein
Disturbed tetrade formation
Tulip growth habit
Thionin

Tigrina

Triose phosphate isomerase
Tyrosinase

Viridoalbina

Viridis

Virescent

Waxless plant

Waxless glume

White

White glume

Wheat streak mosaic virus resistance

Water-soluble proteins
Xantha
DNA clone p3NTR, function:

untranslated region of AdhiA,

number: 1

¢DNA clone of wheat gene o-Amy!

(AMY-46)

c¢DNA clone of wheat gene o-Amy2

(AMY-4848)

¢DNA clone of wheat gene o-Amy3

(AMY-33)

c¢DNA clone pc fic51 of barley

DNA clones
DNA clone p1015, function:

early-methionine-labelled polypeptide,

copy number: 3

¢DNA clone pGC19, function:

bZIP protein
Ferredoxin

DNA clone pTag544, function: low-molec-
ular-weight glutenin, copy number: 1

DNA clones
gDNA clones

DNA clone PNVRI, function:

lectin, copy number: 4
DNA clone pTA71, function:

ribosomal DNA, copy number: multiple
DNA clone P7, function: chloroplast
phosphoglycerate kinase, copy number: 1
DNA clone PPDK4, function: pyruvate
orthophosphate dikinase, copy number: 1

Xpsr81,106,115,120,149,154,158,159,161, 168

c¢DNA clones, copy number: 1

Xpsr360, 325,330,391, 393,426, 580

XSecla
XSec3
XTri

Yr
ys

gDNA clones, copy number: 1
DNA clone pTag1436, function: gamma-

gliadin, copy number: 3

DNA clone pTag1290, function: high-
molecular-weight glutenin, copy number: 2

DNA clone
Yellow rust resistance
Yellow stripe
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