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Abstract: Five AT-hook genes were cloned from Glycine max ( Linn.) Merr., which were named as
GmAHLI, GmAHL2, GmAHL3, GmAHL4, and GmAHLS, respectively, in which, GmAHLS is duplicated
gene of GmAHLI. The sequence analysis result shows that AT-hook motifs of five GmAHLs proteins are
located in their amino acid sequences of 42-54, 39-51, 42-54, 41-53, and 42-54, respectively, and
GmAHLI and GmAHLS proteins share the same amino acid sequence. There is a distant relationship
between GmAHLs proteins from G. max and GsAHLs proteins from G. soja Sieb. et Zucc. with H1
histones from other species, meaning that GmAHLs proteins do not belong to H1 histones. GmAHLI gene
doesn’ t express in all tissues tested; GmAHL2 gene mainly expresses in flower, seed, leaf, and root;
GmAHL3 gene mainly expresses in flower, leaf, stem, and root tip meristem, does not in pod, but does
in root nodule; GmAHI4 gene highly expresses in root nodule, and also relatively highly does in root,
shoot apical meristem, stem, and pod; GmAHLS gene mainly expresses in leaf, seed, root tip meristem,
and flower. Expression of GmAHL2 gene in root is induced by ammonia, while that of GmAHL3 gene in
root is inhibited by nitrate, urea, and rhizobia. The subcellular location analysis result shows that
GmAHLs proteins from G. max are located in cell nucleus. It is suggested that GmAHLs genes from G.
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max are nonconstitutive expression genes, in which, expressions of GmAHL2, GmAHL3, and GmAHIA
genes have specificity and can be induced or suppressed by exogenous nitrogen and rhizobia.

Key words: Glycine max ( Linn.) Merr.;
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Table 1 Primer sequences used for PCR amplification of GmAHLs genes from Glycine max (Linn.) Merr.

5% Primer ERBIHFS(5'—3")  Sequence of forward primer (5'—3") K [EBI#FFH](5'—3") Sequence of reverse primer (5'—3")
P1 CACCATGATGGGCAAGAAGAAGCC ACTGCTCTTTCTGGGTTTGCTTTTC
P2 CACCATGATGGGTAAGAAGAAGCC ACTACTCTTTCTGGGTTTGCTTTTC
P3 CACCATGGGGAAAAAGAAGCGCCA AGTGCTTTTTCTGGGTTTGCTTT
p4 CACCATGGGGAAAAAGAATCGCCA AGTGCTTTTTCTGGGTTTGCTTT
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GmAHL2
GsAHL2
GsAHL3
GmAHL3
GmAHLA4
GsAHIL4
GmAHLS5
GmAHLI
GsAHLI
GsAHL5

GmAHL2 EPEAFT
GsAHL2 EPEAFT
GsAHL3 EPEAFT
GmAHL3 EPEAST
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AT-hook motif

GmAHLI,GmAHL2,GmAHL3,GmAHLA4 ,GmAHLS5 ;. K. Glycine max (Linn.) Merr.; GsAHLI, GsAHL2, GsAHL3, GsAHIL4, GsAHL5: K5 G. soja

Sieb. et Zucc.

1 XE GmAHLs EH5%H A= GsAHLs EANESEBFIINSBLLITER
Fig. 1 Result of multiple alignment of amino acid sequences of GmAHLSs proteins from Glycine max (Linn.) Merr. and
GsAHLSs proteins from G. soja Sieb. et Zucc.
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926
GmAHLS
08% GsAHLI
99% GmAHLI
67% ﬂ: GmAHL4
GsAHLA
GsAHLS
GmAHL3
82% 979 GsAHL2
‘0
GmAHL2
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— 2 Mmill
TaH1
- 1IHI
100% 68%——— ShH1
L 7ZmHI
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B
ObH1

5332 IR ZRIR bootstrap H 43 L Datums above the branches indicate
percentage of bootstrap. GmAHLI, GmAHL2, GmAHL3, GmAHI4,
GmAHLS: K & Glycine max ( Linn.) Merr.; GsAHL1, GsAHL2,
GsAHL3, GsAHIA4, GsAHLS; ¥7 K& G. soja Sieb. et Zucc.; MmHI;
Musa acuminata subsp. malaccensis (Ridl.) N. W. Simmonds; TaH1; /)s
% Triticum aestivum Linn.; LIH1 . BF# & & Lilium longiflorum Thunb. ;
SbH1: %5 5 Sorghum bicolor (Linn.) Moench; ZmH1: K Zea mays
Linn.; BAdH1. —FEH 5 Brachypodium distachyon (Linn.) P. Beauv.;
OsH1: /KF Oryza sativa Linn.; ObH1: Oryza brachyantha A. Chev. et
Roehrich.

B2 XE GmAHLs EH5HAMEY H1 HEBH NJ ZER
Fig. 2 NJ phylogenetic tree of GmAHLs proteins from Glycine max
(Linn.) Merr. and H1 histones from other species
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GmAHLI

GmAHL2  GmAHL3  GmAHL4  GmAHLS

21t —H (O — SO TR FEE R Rk B 0 FIF: K Red—green—yellow means that the expression of gene increasing from zero to the maximum.

3 XE GmAHLs ERERRHARNHFRIE

Fig. 3 Digital expression of GmAHLs genes from Glycine max (Linn.) Merr. in different tissues
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fluorescent protein; B HH 37 Bright; M. [l Merge; GmAHLI-GFP, GmAHL2-GFP, GmAHL3-GFP, GmAHLA4A-GFP. 43 5% GmAHL1 ,GmAHL2 |
GmAHL3 1l GmAHI4 % 5 GFP Eh & H Merged proteins of GmAHL1, GmAHL2, GmAHL3, and GmAHILA proteins with GFP, respectively.

4 KE GmAHLs & B 7EMEM F 3 R 40 A6 A9 TF 20 A 7€ i

Fig. 4 Subcellular localization of GmAHLSs proteins from Glycine max (Linn.) Merr. in epidermal cells of Nicotiana tabacum Linn. leaf
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