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Genome-wide Analysis of LIM Domain—containing

Protein Gene Family in Maize
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Abstract: By bioinformatic analysis, maize LIM genes were isolated and analyzed in those functions in
whole—genome scale. A total of 11 maize LIM genes(ZmLIM1 to ZmLIM11) were identified. ZmLIM genes were dis—
tributed in all the maize chromosomes except chromosome 7 and 8. Alignment and motif analysis results revealed ma—
jor maize LIM proteins share two typical conserved domains. Phylogenetic analysis indicated LIM family could be di—
vided into three subfamilies. Putative cis—acting regulatory elements involved in specific tissue or organ, phytohor—
mones and stress, the tissue—specific expression elements, especial pollen—specific element, were observed in the pro—
moters of all ZmLIM genes; other elements distribution presented fragmentarily. Expression data of ESTs suggested
maize LIM genes had temporal and spatial expression pattern.
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Table 1 Characters of ZmLIM genes in maize
H 225N Transcript FRHEERT  Genome location E Y
Gene Mhizesequence Genebank fleDNA/CDS ORF(bp) Chr. Clone Location Orxiii Proteinin
LIM1 GRMZM2G128206_T03 LOC100281283 BT068434 597 1 AC208204.3 134591-136057 - 198
LIM2 GRMZM2G153268_T01 LOC100194335 BT036854 615 2 ACI86516.3 130219-131230 - 204
LIM3 GRMZM2G175761_T01 LOC100281636 EU957376 591 3 AC182621.3 108506—109723 + 196
LIM4 GRMZM2G134752_T01 Not available BT062488 624 4 ACI195995.3  18963-20093 - 207
LIMS  GRMZM2G170034_T01 Not available BT061506 615 5 AC213522.3 125780—126894 - 204
LIM6 ~ GRMZM2G004959_T01 LOC100281636 BT055434 588 6  AC206161.4 83466—84955 + 195
LIM7 GRMZM2G010960_T01 Not available Not available 4362 6 AC206902.3 146607156229 - 1453
LIM8  GRMZM2G024887_T01 LOC100272616 BT039056 618 10 AC203898.4  38999-40058 + 205
LIM9  GRMZM2G160198_T02 LOC100279838 BT054993/BT063555 1452 1 AC191592.3  66647-69329 - 483
LIMI10 GRMZM2G099328_T01 LOC100281489 EW956868/E1954668 1515 1 AC204374.3 157987-162084 - 504
LIMI11 GRMZM2G017845_T01 LOC100191921 BT055878/BT085014 1527 6  AC202874.3  63002—69808 + 508
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Notes: Conserved motifs of LIM proteins were investigated by MEME web server. The contrast strips in light represented five species of

motifs from left to right and named M1 -5 respectively.
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Fig.3 Conserved motif in maize LIM proteins
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Table 2 Expression analysis of ZmLIM genes in silico

YR /Eee FORILH  Gene of naize
Tissue/organ LIMI LIM2 LIM3 LIM4 LIM5 LIM6 LIM7 LIMS LIM9 LIMIO  LIMI1I
SARE AA
E A A
oz A A
e EL A AA A
MR AA A
aga=tii el A A A A
¥ B A A A A
Nt AA
By AA AAA A AAA AAA
i AA A A A
2 A A
WErE22 AA
He 1B A A A

T R E =R RR , Z AENEUE M SRR s S OER T RIR B = AR R R ARG
Notes: Black triangle meant expression, amount of which represents expression strongly; Blank meant non—expression.

Empty triangles showed feeble expression.
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3 LIM F£R 1500 bp JEENT- 0 HTE PLACE W _EE T, EUREESEH Cluster version 3.0 A Tree View version 1.60 #4525
A:ZmLIM )T AR R AT . MEER AR 25 I TER AT
B: ZmLIM =8l - HIEFES TR . MAESREROINERR ERE RER KRR / ZIER KR
C: ZmLIM B8l - FfiiEiE oo EE . MR ARROVEE Bt gk T2 RRATEE 7
Notes: Analysis of various elements in 1 500 bp promoter was performed by PLACE website. The results of elements number were acquired softwares.
A, Amount of specific—tissue elements distributed in ZmLIM promoters. Columns from left to right represent respectively root, stem, leaf,
pollen and seed.
B, Amount of hormones—inducing elements distributed in ZmLIM promoters. Columns from left to right represent respectively ABA, auxin,
GA, JA/ET and SA.
C, Amount of elements involved in stresses distributed in ZmLIM promoters. Columns from left to right represent respectively copper, sulfur,

iron, dehydration, low temperature and elicitor.

B4 K ZmLIM B ST o4

Fig.4 Amount of cis—elements in maize LIM promoters
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