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We want to report slight modifications to the location of the

introns described in the original version of the article.

Changes result from variations in the determination of

splicing sites. Apart from the addition or removal of amino

acid residues in the region bordering the introns, the

sequences remain unchanged. These changes do not affect

the conclusions of the study and ensure concordance with

sequence information deposited in GenBank. Corrected

alignment of dehydrin sequences in Figs. 1 and 3 and

adjusted intron length values (Table 3) are presented in the

following pages. Nucleotide sequences are also corrected

in Supplementary Figs. 1 and 2 available online. Accord-

ingly, three statements in the Results section are amended

as follows:

The second and third sentences of the second paragraph

of the ‘‘Sequence analysis of the G2 group of Y2K4 de-

hydrins’’ subsection now read as:

Sequence analysis of cloned fragments revealed that the

length of the open-reading frame of the G2 sequences

varied from 858 bp to 921 bp (Fig. 3a). The shortest

sequences were associated with the presence of a single

nucleotide polymorphism at the expected exon–intron

boundary, causing an upstream shift of the 50 splicing site

resulting in a slightly longer intron. Another group of

smaller sequences (I3-C and I4) resulted from a deletion

before the intron while their K-segments region was typical

of the G2 group including the presence of the annealing site

for primer 694r (Fig. 1).

Third sentence of the third paragraph in the same section

now reads as:

Intron polymorphism arose mainly from length variation

ranging from 189 up to 441 bp (Table 3).

The online version of the original article can be found under

doi:10.1007/s00122-011-1735-0.

Electronic supplementary material The online version of this
article (doi:10.1007/s00122-012-1805-y) contains supplementary
material, which is available to authorized users.
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Intron

G1

Y1 Y2 K1
164c1c

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHEQHHGVDTGFGSNTGTGTGYGTHAGSGGAPTG~~GGYGGNDIDGTGYGTGTGTGTTGYGATGGGTGHDNRGVVDKIKEKIPGTGTGTGTGTGRGTTGYGDTGV

G2

G1

G3

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHEQHHGVDTGFGSNTGTGTGYGTHAGSGGAPTG GGYGGNDIDGTGYGTGTGTGTTGYGATGGGTGHDNRGVVDKIKEKIPGTGTGTGTGTGRGTTGYGDTGV

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVDTGVGSNTGTGTGYGTHAGSGGAPTGGVGGYGGTDIDGT~~~~~~GTETTGYGATGGGTGHDNRGVADNIKEKIPGTGTGTGT~~GRGTTGYGDTGV

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVDTGFGSNTGTGTGYGTHAGSGGAPTGGVGGYGGTDVGGTGYGTGTGTGTTGYGATGGGTGHDNRGVVDKIKEKIPGTDQNAASTY~~~~~~~~GTGT

486c

G3

K2 K3
299r

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVDTGFGSNTGTGTGYGTHAGSGGAPTGGVGGYGGTDVGGTGYGTGTGTGTTGYGATGGGTGHDNRGVVDKIKEKIPGTDQNAASTY GTGT

GQGTTGVGHQQHGENRGVVDKIKEKIPGT~~~GTGTGTGTGHGTTGYGATGTGTGTGHGTTGYGATDVGHGTTGV~~GHQQHGDNRGAVDKIKEKIPGT~EQNIYGTGTGTGT~~~~GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHG1

K2 K3

GQGTTGVGHQQHGENRGVVDKIKEKIPGT~~~~~~~~~~~~~~~~~~~~~GTGTGTGRGTTGYGDTGVGQGTTGV~~GHQQHGDNRGAADKVKEKIPGT~EQNIYGTGTGTGTGTGTGHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGH

GYGTTGVGHQQHGENRGVVDKIKEKIPG EQNTYGTGTGTGHGTTGYGATGA~~~~~~~~~~~~~~~~~~~~~~~GHGHQQHGE~KGVVDKIKEKIPGTHEQNTYGTGTGTGT~~~~~~~~~~~~~~GHGTTTGYGSTGQEYGKEGHHGH

G2

G3

694r
K4

Amino 
acids bp

DEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

DEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKPG2

G1 (321)

(301)

(963)

(903)

DEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKPG3 (287) (861)

969969r

Fig. 1 Alignment of representative full-length coding sequences for

the G1, G2 and G3 groups of size variants of Y2K4 dehydrins

previously defined by Rémus-Borel et al. (2010) from partial

sequences. These sequences are deposited in GenBank under the

accession numbers JN226736 to JN226738. The location of a single

intron is indicated. Conserved Y motifs are identified in boxes with

solid lines while the K-segments are shown in shaded areas. Primers

used for the amplification of internal regions of dehydrins are

indicated. Nucleotide variations at annealing sites between the three

groups of sequences are highlighted by boxes with dotted lines. The

number of amino acids and nucleotides (bp) for the open reading

frame is indicated at the end of the sequences

Table 3 Number of intronic

variant sequences in positive

(D?) or negative (D-)

genotypes

The length of the intron and the

presence in genotypes positive

(?) or negative (-) for the

dehydrin RFLP is indicated

Intron variant Frequency in Length (bp) Genotypes

D? D-

I1 A 16 211 1?, 6?, 22?, 41?

B 1 211 6?

C 1 211 6?

D 1 211 41?

I2 A 1 215 41?

B 1 215 40-

C 5 215 40-

D 1 215 40-

E 1 189 9-

I3 A 1 268 10-

B 2 268 10-, 11-

C 1 218 9-

I4 A 3 440 9-

B 1 439 9-

C 1 438 9-

D 1 439 9-

I5 A 1 439 11-

B 1 441 11-

C 1 440 11-

D 1 440 11-
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Y1 Y2A 164c Intron
MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD TGVG~~ SNTGTGTGYGTHAGSGGAPTG

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD TGVG~~ SNTGTGTGYGTHAGSGGAPTG

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD TGFG~~ SNTGTGTGYATHAGSGGAPTG

A
B
CI1

VTN*SK*LI*INFTCSRYFCV*YFCV*LKHVYET~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

VTN*SK*LI*INFTCSRYFCV*YFCV*LNHVYET~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

VTN*SK*LS*TNFTCSRYFCV*YFCV*LKHVYET~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

~~~~~~

~~~~~~

~

~

~MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD TGFGSNTGTGTGYATHAGSGGAPTG

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD TGVG~~ SNTGTGTGYGTHAGSGGAPTG

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD TGVG~~ SNTGTGTGYGTHAGSGGAPTG

C
D
A

1 VTN SK LS TNFTCSRYFCV YFCV LKHVYET

VTN*SK*LI*INFTCSRYFCD*YFCV*LKHVYET~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

VTN*SK*LS*INFTGSRYFCV*YFCV*LKHGYET~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

~~~~~~
~

~

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD TGFG~~ SNTGTGTGYETHTGSGGAHTG

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD TGFG~~ SNTGTGTGYETHTGSGGAHTG

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD TGFG~~ SNTGTGTGYETHTGSGGAHTG

B
C
D

I2
VTN*SK*LSXINFTGSRYFCV*YFCV*LKHGYET~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

VTN*SK*LS*INFTGSRYFCV*YFCV*LKHGYET~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

VTN*SK*LS*INFTGSRYFCV*YFCV*LKHGYET

~~~~~~

~~~~~~

~

~

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD TGFG~~ SNTGTGTGYETHTGSGGAHTG

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQHHHGVDQTTGLGSNTGTGTGYETHTGSGGAHTG

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQHHHGVDQTTGLGSNT

D
E
A VLVQDMKHTLVVGGLTQ

VTN*SK*LS*INFTGSRYFCV*YFCV*LKHGYET~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

VTN*SK*LS*INLTSSRYFCV*YFCV*LKHGYET~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

ETN*SK*LS*INLTSSRYFCVNFCYFFKFESNTM~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~

~~~~~~

~~~~~~

~

~

~

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD TGYGTHTGSGGAHTG

MS*YQQGGDQTGRVDEYGNPLNQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD T~~ ~~~~~~~~~~ GYGTHTGSGGAHTG

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQHHHGVDQTTGLGSNT

A
C
BI3 VLVQDMKHTLVVGGLTQETN*SK*LS*INLTSSRYFCVNFCYFFKFESNTM~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

VTN*SK*LS*INLTSSRYFCV*YFCYFFKFESNT~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

VTN*SK*LS*INLTSSRYFCV*YF*V*LKHGYEH*TRYGLII*KYHIILTQMVARANFFFFIEDVFDV*HVF

~~~~~~

~~~~~~

VFDNSL

~

~
HMSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD T~~ ~~~~~~~~~~ GYGTHTGSGGAHTG

MSQYQQGGDQTGRVDEYGNPLNQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD T~~ ~~~~~~~~~~ GYGTHTGSGGAHTG

MSQYQQGGDQTGRVDEYGNPLNQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD T~~ ~~~~~~~~~~ GYGTHTGSGGAHTG

A
B
CI4

VTN*SK*LS*INLTSSRYFCV*YF*V*LKHGYEH*TRYGLII*KYHIILTQMVARANFFFFIEDVFDV*HVF

VTN*SK*LS*INLTSSRYFCV*YF*V*LKHGYEH*TRYGLII*KYHIILTQMVARANFFFLSKMCLMFNMYL

VTN*SK*LS*INLTSSRYFCV*YF*V*LKHGYEH*TRYGLII*KYHIILTQMVARANFFFYRRCV*CLTCIC

VFDNSL

CSIIHY

VR*FIT

H

I

SMSQYQQGGDQTGRVDEYGNPLNQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD TGYGTHTGSGGAHTG

MSQYQQGGDQTGRVDEYGNPLNQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD T~~ ~~~~~~~~~~ GYGTHTGSGGAHTG

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD TGVG~~ SNTGTGTGYGTHAGSGGAPTG

C
D
A

4 VTN SK LS INLTSSRYFCV YF V LKHGYEH TRYGLII KYHIILTQMVARANFFFYRRCV CLTCIC

VTN*SK*LS*INLTSSRYFCV*YF*D*LKHGYEH*TRYGLII*KYHIILAQMVARANFFFLSKMCLMFNMYL

VTN*SK*LS*INFTSSRYFCV*YF*V*LKHGYEH*TRYGLII*KYHIILTQMVARANFFFFIEXVFDV*HVF

VR FIT

CSIIHY

VFDNSL

S

I

H

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD TGVG~~ SNTGTGTGYGTHAGSGGAPTG

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD TGVG~~ SNTGTGTGYGTHAGSGGAPTG

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD TGVG~~ SNTGTGTGYGTHAGSGGAPTG

B
C
D

I5
VTN*SK*LS*INFTSSRYFCV*YF*V*LKHGYEH*TRYGLII*KYHIILTQMVARANFFFFIEDVFDV*HVF

VTN*SK*LS*TNFTSSRYFCV*YF*V*LKHGYEH*TRYGLII*KYHIILTQMVARANFFFFIEDVFDV*HVF

VTN*SK*LS*INFTSSRYFCV*YF*V*LKHGYEH*TRYGLII*KYHIILTQMVARANFFFFIEDVFDV*HVF

VFDNSL

VFDNSL

VFDNSL

H

H

H

K

MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVD TGVG~~ SNTGTGTGYGTHAGSGGAPTGD VTN SK LS INFTSSRYFCV YF V LKHGYEH TRYGLII KYHIILTQMVARANFFFFIEDVFDV HVFVFDNSLH

A GGYGGTDIDGTG TETT~~~~~~ GYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGT~~GRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

K1 K2Intron
GV~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~FFFSNSNDYRC*RVSVT*LTSMFYI*LM*LTFISNAX

B
C
D

I1
GGYGGTDIDGTG TETT~~~~~~ GYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGT~~GRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

GGYGGTDIDGTG TETT~~~~~~ GYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGT~~GRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

GGYGGTDIDGTG TETTGYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGT GRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

GV

GV

GV

~~~~

~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~FFFSNSNDYRC*RVSVT*LTSMFYI*LM*LTFISNAX

~~~~~~~~~~~~~~~~~~~~~~~~~~~FFFSNSNDYRC*RVSVT*LTSMFYI*LM*LTFISNAX

FFFSNSNDYRC*RVSVT*LTSMFYI*LM*LTFISNAXD
A
B

GGYGGTDIDGTG TETT~~~~~~ GYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGT~~GRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

GGYGGNDIDGTGYGTGTGTGTTGYGATGGGTGHDNRGVVDKIKEKIPGTGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

GGYGGNDIDGTGYGTGTGTGTTGYGATGGGTGHDNRGVVDKIKEKIPGTGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

GV

~~

~~

~~~~

~~~~

~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~FFFSNSNDYRC*RVSVT*LTSMFYI*LM*LTFISNAX

~~~~~~~~~~~~~~~~~~~~~~~~~~FFFLFKFK*LSVLTTECYVINFNVLYITNVTNIYI*CX

~~~~~~~~~~~~~~~~~~~~~~~~~~FFFLFKFK*LSVLTTECYIINFNVLYITNVTNIYI*CX

C
D
E

I2
Q QQ

GGYGGNDIDGTGYGTGTGTGTTGYGATGGGTGHDNRGVVDKIKEKIPGTGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

GGYGGNDIDGTGYGTGTGTGTTGYGATGGGTGHDNRGVVDKIKEKIPGTGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK~~

~~~~~~

~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~FFFLFKFK*LSVLTTECYIINFNVLYITNVTNIYI*CX

~~~~~~~~~~~~~~~~~~~~~~~~~~FFFLFKFK*LSVLTTECYIINFNVLYITNVTNIYI*CX

E
A
BI3 VG

GGYGGNDIDGTGYGTGTGTGTTGYGATGGGTGHDNRGVVDKIKEKIPGTGTGTGT~~GRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

GGYGGTDIDGTG TETT~~~~~~ GYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGT~~GRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

GGYGGTD GTG TETT~~~~~~ GYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGT~~GRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

GV

GV

~~~~~~

~~~~

~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~FFFLFKSK*LSVLTTECYIINFNVLYLMQ

~~~~~~~~~~~~~~~~~~~~~~~~~LLNFFSNSNDYRC*RVCVT*LTSMFYI*LM*LTFISNAX

~~~~~~~~~~~~~~~~~~~~~~~~~LLNFFSNSNDYRC*RVSVT*LTSMFYI*LM*LTFISNAX

A
C
BI3 VG

GGYGGTDIDGTG TETT~~~~~~ GYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGT~~GRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

GGYGGTDIDGTG TETT~~~~~~ GYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGT~~GRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

GGYGGTD GTG TETTGYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGT GRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

GV

GV

GV

~~~~

PTLN

LLNFFSNSNDYRC RVSVT LTSMFYI LM LTFISNAX

~~~~~~~~~~~~~~~~~~~~~~~~~MLLFFFKFK*LSVLTSECYIINFNVLYITNVTNIYI*CX

LDNI*LHLI*SFSLMCYFFKFESNTMLLFFFKFK*LSVLTSECYIINFNVLYITNVTNIYI*CX

B
C
D

I4
GGYGGTDIDGTG TETT~~~~~~ GYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGT~~GRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

GGYGGTDIDGTG TETT~~~~~~ GYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGT~~GRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

GGYGGTDIDGTG TETT~~~~ GYGATGGGTGHDNRGAVGNIKEKVPGTGTGTGT~ GRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

GV

GV

GV

RH*I

DIKF

RH*I

WTIYNYI*FSHFL*CVIFSNSNQTPCYYFFSNSNDYRC*RVSVT*LTSMFYI*LM*LTFISNAX

GQYITTFNLVIFFDVLFFQIRIKHHVTIFFQIQMIIGVDE*VLHN*LQCFIYN*CN*HLYLMQ

WTIYNYI*FSHFL*CVIFSNSNQTPCYYFFSNSNDYRC*RVSVT*LTSMFYI*LM*LTFISNAX

~

D
A
BI

GGYGGTDIDGTG TETT~~~~~~ GYGATGGGTGHDNRGAVGNIKEKVPGTGTGTGT~~GRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

GGYGGTDIDGTG TETT~~~ ~~ GYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGT~~GRGTTGYGVTGVGQGTTGVGHQQHGENRGVVDK

GGYGGTDIDGTG TETT~~~~~~ GYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGT~~GRETTGYGDTGVGQGTTGVGHQQHGENRGVVDK

~

GV

GV

GV

RH*I

PTLN

PTLN

WTIYNYI*FSHFL*CVIFSNSNQTPCYYFFSNSNDYRC*RVSVT*LTSMFYI*LM*LTFISNAX

LDNI*LHLI*TFSLMCYFFKFESNTMLLFFFKFK*LSVLTSECYIINFNVLYITNVTNIYI*CX

LDNI*LHLI*TFSLMCYFFQIRIKHHVTIFFQIQMIIGVDE*VLHN*LQCFIYN*CN*HLYLMQ

C
D

I5 GGYGGTDIDGTG TETT~~~~~~ GYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGT~~GRGTTGYGDTGVGQGTTGVGHQQHGENRGVVDK

GGYGGTDIDGTG TETT~~~~~~ GYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGT~~GRGTTGYGDAGVGQGTTGVGHQQHGENRGVVDK

GV

GV
PTLN

PTLN

LDNI*LHLI*TFSLMCYFFKFESNTMLLFFFKFK*LSVLTSECYIINFNVLYITNVTNIYI*CX

LDNI*LHLI*TFSLMCYFFKFESNTMLLFFFKSK*LSVLTSECYIINFNVLYITNVTNIYI*CX

299r

K4K3K2
Amino 
acids

bp

A
BI

IKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGT~~GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

IKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGT~~GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

K4K3K2
(301)
(301)

acids

(903)
(903)

C
D
A

I1 IKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGT~~GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

IKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGAGTGTGTGT~~GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

( )
(301)
(301)
( )

( )
(903)
(903)
( )A

B
CI

IKEKIPGTGTGTGTGHGTTGYGATDVGHGTTGVGHQQHGDNRGAVDKIKEKIPGTEQNIYGTGTGTGTGT~~~~GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

IKEKIPGTGTGTGTGHGTTGYGATDAGHGTTGVGHQQHGDNRGAVDKIKGKIPGTEQNIYGTGTGTGTGT~~~~GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

IKEKIPGTGTGTGTGHGTTGYGATDVGHGTTGVGHQQHGDNRGAVDKIKEKIPGTEQNIYGTGTGTGTGT~~~~GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

(305)
(305)
(305)

(915)
(915)
(915)C

D
E

I2 IKEKIPGTGTGTGTGHGTTGYGATDVGHGTTGVGHQQHGDNRGAVDKIKEKIPGTEQNIYGTGTGTGTGT GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

IKEKIPGTGTGTGTGHGTTGYGATDVGHGTTGVGHQQHGDNRGAVDKIKEKIPGTEQNIYGTGTGTGTGT~~~~GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP
IKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGT~~GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGT*SCTGHGQTKP

(305)
(305)
(307)

(915)
(915)
(921)

C

A
BI3 IKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGT~~GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

IKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGT~~GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMDKIKEKLPGTGSCTGHGQTKP

IKEKIPGTGTGAGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGT~~GHGKGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

(291)

(286)
(286)

(873)

(858)
(858)

A
C

BI
IKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGT~~GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGLCTGHGQTKP
IKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGT~~GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

IKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGT~~GHRTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP
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I4 IKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGT~~GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

VKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGT~~GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP
IKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGTGTGHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP
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IKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGTGTGHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

IKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYETGTGTGTGTGTGTGHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

IKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGTGTGHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP
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(909)
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IKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGTGTGHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP
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(303)
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Fig. 3 a Full-length alignment of exonic and intronic sequences of

the G2 group of Y2K4 dehydrins amplified with the 1c and 969r

primer pair. The Y- and K-segments and the intron are indicated in

shadowed boxes. Introns were translated into notional peptides for

ease of comparison. Five groups (I1–I5) were defined by the presence

of InDels and sequence variations in the intron and their flanking

regions. Variations in amino acids in the exons are indicated in bold
letters. The orientation and anchoring sites of primers 164c and 299r

are indicated with black arrows. The number of amino acids and

nucleotides (bp) for the open reading frame is indicated in brackets at

the end of each sequence. A representative sequence from each group

was deposited in GenBank under accession numbers JN226739 to

JN226743. b Full-length alignment of coding sequences of variant A

of the intron group I1. The Y- and K-segments are indicated in

shadowed boxes and the location of the intron is shown. The

orientation and anchoring sites of primers 164c and 299r are indicated

with black arrows. Variations in amino acids are indicated in bold
letters. Identification of D? genotypes in which sequences were

found is provided in the left margin. The number of observed

sequences in D? genotypes is indicated at the end of each peptide

sequence
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B
IntronIntron

Y1 Y2 K1D+ genotypes 164c

1, 6, 22, 41 MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVDTGVGSNTGTGTGYGTHAGSGGAPTG GGYGGTDIDGTGTETTGYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQ

Y1 Y2 K1D+ genotypes 164c

GV1, 6, 22, 41 MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVDTGVGSNTGTGTGYGTHAGSGGAPTG GGYGGTDIDGTGTETTGYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQ
1 MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVDTGVGSNTGTGTGYGTHAGSGGAPTG GGYGGTDIDGTGTETTGYGATGGGTGHDNRGVADNIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQ
1 MSQYQQGGDQTGRVDEYGDPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHEVDTGVGSNTGTGTGYGTHAGSGGAPTG GGYGGTDIDGTGTETTGYGATGGGTGHDNRGVVDNIKEEIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQ

GV
GV
GV1 MSQYQQGGDQTGRVDEYGDPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHEVDTGVGSNTGTGTGYGTHAGSGGAPTG GGYGGTDIDGTGTETTGYGATGGGTGHDNRGVVDNIKEEIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQ

1 MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVDTGVGSNTGTGTGYGTHAGSGGAPTG GGYGGTDIDGTGTETTGYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGTGRGTTGYGDTGIGQGTTGVGHQ
6 MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVDTGVGSNTGTGTGYGTHAGSGGAPTG GGYGGTDIDGTGTETTGYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQ

GV
GV
GV6 MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVDTGVGSNTGTGTGYGTHAGSGGAPTG GGYGGTDIDGTGTETTGYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQ

6 MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVDTGVGSNTGTGTGYGTHAGSGGAPTG GGYGGTDTDGTGTETTGYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQ
22 MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVDTGVGSNTGTGTGYGTHAGSGGAPTS GGYGGTDIDGTGTETTGYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQ

GV
GV
GV22 MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVDTGVGSNTGTGTGYGTHAGSGGAPTS GGYGGTDIDGTGTETTGYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQ

22 MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVDTGVGSNTGTGTGYGTHAGSGGAPTG GGYGGTDIDGTGTETTGYGATGGGTGHDNRGVVDNIREKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQ
41 MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVDTGVGSNTGTGTGYGTHAGSGGAPTG GGYGGTDIDGTGTETTGYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQ

GV
GV
GV41 MSQYQQGGDQTGRVDEYGNPLSQGQVDQYGNPISGGGMTGATGHGHHQQHHGVDTGVGSNTGTGTGYGTHAGSGGAPTG GGYGGTDIDGTGTETTGYGATGGGTGHDNRGVVDNIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQ

299r

GV

299r

K4K3K2D+ genotypes

QHGENRGVVDKIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGTGHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

K4K3K2

7

Number

1 6 22 41

D+ genotypes

QHGENRGVVDKIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGTGHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP
QHGENRGVVDKIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKVKEKIPGTEQNIYGTGTGTGTGTGTGHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP
QHGENRGVVDKIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGT~~GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

7
1
1

1, 6, 22, 41
1
1 QHGENRGVVDKIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGT~~GHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP
QHGENRGVVDEIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGTGHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP
QHGENRGVVGKIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGTGHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

1
1
1

1
1
6 QHGENRGVVGKIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGTGHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP
QHGENRGVVDKIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGTGHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMERIKEKIPGTGSCTGHGQTKP
QHGENRGVVDKIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGTGHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP

1
2
1

6
6

22 QHGENRGVVDKIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGTGHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP
QHGENRGVVDKIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGTGHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKGIMEKIKEKIPGTGSCTGHGQTKP
QHGENRGVVDKIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGTGHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKEIMEKIKEKIPGTGSCTGHGQTKP

1
1
1

22
22
41 QHGENRGVVDKIKEKIPGTGTGTGTGRGTTGYGDTGVGQGTTGVGHQQHGDNRGAADKIKEKIPGTEQNIYGTGTGTGTGTGTGHGTGTGTGHGHGTTTGYGSTGQEYGKEGHHGHDEQHLGEKKEIMEKIKEKIPGTGSCTGHGQTKP 141

Fig. 3 continued

123

824 Theor Appl Genet (2012) 124:821–824


	Erratum to: Intron-length polymorphism identifies a Y2K4 dehydrin variant linked to superior freezing tolerance in alfalfa
	Erratum to: Theor Appl Genet (2012) DOI 10.1007/s00122-011-1735-0


