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Fig. 1. The phylogenic relationship of the rice glute-
lins.

The dendrogram was obtained by the comparison of
the amino acid sequence deduce from the published
DNA coding sequences.
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Multiple Sequence Alignment of Rice Glutelin

MASI-~NRPIVFFTVCLFLLCNGSLAQQLLGQSTSONQSSRRGS PRECRFDRLOAFEPIR
MASI--KRPIVFFTVCLFLLCNGSLAQQLLGOS TSQWQSSRRGS PRECRFDRLQAFEPIR
MASI--NRPIVFFTIVCLFLLCNGSLAQQLLGQOSTSQWOSSRRGSSRECRFDRLQAFEPIR
MASI--NRPIVFFTVCLFLLCDGSLAQQLLGQSTSQWQSSRRGS PRGCRFDRLQAFEPIR
MASI--NRPIVFFTVCLFLLCDGSLAQQLLGQS TSQWQSSRRGS PRGCRFDRLOAFEPIR
MASI--NRPIVPFTVCLFLLCDGSLAQQLLGQSTSQWQSSRRGS PRGCRFDRLOAFEPIR
MASI--NRPIVFFTVCLFLLCDGSLAQQOLLGOSTSQWOSSRRGSPRGCRFDRLOAFEPIR
MATI--KFPIVFFVVCLFLLCNGSLAQ-LLSQSTSOWQSSRRGS PRECRFDRLOAFEPIR
MATIAFSRLSIYF--CVLLLCHGSMAQ-LFGPNVNPWHNPROGGFRECRFDRLQAFEPLR
MASSVFSRFSIYF--CVLLLCHGSMAQ-LFNPSTNPWHS PRQGSFRECRFDRLOAFEPLR
MASSVFSRFSIYF--CVLLLCHGSMAQ-LFNPSTNPWHS PROGSFRECRFDRLOAFEPLR
MASSVEFSRFSIYF--CVLLLCHGSMAQ- LFNPSTNPWHSPROGSFRECRFDRLQAFEPLR
HATTI!SRFSI!r——CAMLLCQGSMAQ LFNPSTN?WHSPRQGSFRECRFDRLQAFEPLR

* kkk hk Ak ok Lk Kk kkkkkRA AR ARk

SVRSQAGTTEFFDVSNEQFQCTGVSVVRRVIEPRGLLLPHYTNGASLVYIIQGRGITGPT
SVRSQAGTTEFFDVSNEQFQCTGVSVVRRVIEPRGLLLPHYTNGASLVYIIQGRGITGPT
SVRSQVGTTEFFDVSNEQFQCTGVSVVRRVIEPRGLLLPHYTNGASLVYTIIQGRGITGPT
SVRSQAGTTEFFDVSNELFQCTGVSVVRRVIEPRGLLLPHYTNGASLVYIIQGRGITGPT
SVRSQAGTTEFFDVSNELFQUTGVSVVRRVIEPRGLLLPHYTNGASLVYIIQGRGITGPT
SVRSQAGTTEFFDVSNELFQCTGVSVVRRVIEPRGLLLPHY TNGASLVYIIQGRGITGPT
SVRSQAGTTEFFDVSNELFQCTGVSVVRRVIEPRGLLLPHYTNGASLVYIIQGRGITGET
TVRSQAGTTEFFDVSNELFQCTGVFVVRRVIEPRGLLLPHYSNGATLVYVIQGRGITGPT
RVRSEAGVTEYFDEXNEQFQCTGTFVIRRVIEPQGLLVPRYSNTPGMVYIIQGRGSMGLT
KVRSEAGVTEYFDERNELFQCTGTFVIRRVIQPQGLLVPRYTNIPGVVYIIQGRGSMGLT
KVRSEAGVTEYFDEKNELFQCTGTFVIRRVIQPOQGLLVPRYTNIPGVVYIIQGRGSMGLT
KVRSEAGVTEYFDEKNELFQCTGTFVIRRVIQPQGLLVPRYTNIPGVVYIIQGRGSMGLT

KVRSEAGVTEYFDEKNELFQCTGTFVIRRVIQPQGLLVPRYSNTPGLVYIIQGRGSMGLT
KEE_h Kk ek kk ARARK Ok KRRA K kAh ok ok K kK _hkkAK X &

FPGC PESYOQQFQOSGOAQLTESQSQS QKFKDERQKIHRFROGDVIALPAGVAHWC YNDG
FPGC PES YOOQFOQSGOAQLTESQSQS QKFKDEHQKTHRFRQGDV IALRPAGVAHWC YNDG
FPGCPESYQQQFQOSGOAQLTESQSQSQKFKDEHQKTHRFRQGDVIALPAGVAHWC YNDG
FPGCPETYQQQFQOSGOAQLTESQSQSHKFKDEHQKIHRFRQGDVIALPAGVAHWCYNDG
FPGCPETYQQQFQOQSGQAQLTESQSQSHKFKDEHQKTHRFRQGDVIALPAGVAHWCYNDG
FPGCPETYQQQFQQSGOAQLTESQSQSHKFKDEHQKTHRFRQGDV IALPAGVAHWCYNDG
FPGCPETYQQQFQQSGOAQLTESQSQSHKFKDEHQKIHRFRQGDV IALPAGVAHWC YNDG
FPGC PETYQQQFQOSEQDQOLEGQSQSHKFRDEHQKIHRFQOGDVVALPAGVAHWCYNDG
FPGCPATYQQQFQOFL-~~-PEGQSQSQKFRDEHQK THQFRQGDIVALPAGVAHWFYNEG

FPGCPATYQQQFQQFS——--SQGQSQSOKFRDEHQK I HQFRQGDIVALPAGVAHWEYNDG
FPGCPATYQQQFQQFS——--SQGQSQSOKFRDEHQK I HQFRQOGDIVALPAGVARWEYNDG
FPGCPATYQQQFQQFS-—-~SQGQSQSQKFRDERQKITHQFRQGDI VALPAGVAHWFYNDG
FPGCPATYQQOFQQFS——~-SQGQSQSQKFRDEHQKTHQFROGDVVALPAGVAHWEYNDG
e S 2 S LLkRRR KRk Rkkkkokk A _hhkk _ kkkkkhkkk ok ok

EVPVVAIYVTDLNNGANQLDPRORDFLLAGNKR-NPQ--AYRREVEERS-QNIFSGFSTE
EVPVVAIYVTDLNNGANQLDPRORDFLLAGNKR-NPQ--AYRREVEERS-ONIFSGFSTE
EVPVVAIYVTDLNNGANQLDPRQRDFLLAGNKR-NPQ--AYRREVEERS-QNIFSGESTE
EVPVVAIYVTDINNGANQLDPRORDFLLAGNKR-NPQ--AYRREVEEWS-QNIFSGFSTE
EVPVVAIYVTDINNGANQLDPRQRDFLLAGNKR-NPQ--AYRREVEEWS—QNIFSGFSTE
EVPVVAIYVTDINNGANQLDPRQRDFLLAGNKR-NPQ-~AYRREVEEWS—-QNIFSGFSTE
EVPVVAIYVTDINNGANQLDPRQRDFLLAGNRR-NPQ--AYRREVEEWS-~QNIFSGESTE
DAPIVAIYVTDIYNSANQLDPRHRDFFLAGNNKIGQQ-—LYRYEARDNS-KNVFGGESVE
DAPVVALYVFDLNNNANQLE PRQKE FLLAGNNNR- - EQOMYGRS TEQHSGQN IFSGENNE
DAPIVAVYVYDVNNNANQLEPROKE FLLAGNNNRAQQQQVYGSS IEQHSGQNIFSGFGVE
DRE IVAVYVYDVNNNANQLEPRQKEF LLAGNRNRAQQQOVYGSSTEQHSGONIFSGFGVE
DRHIVAVYVYDVNNNANQLE PROKEFLLAGNRNRAQQQQVYGSSIEQHSGON I FSGFGVE
DASVVAIYVYDINNSANQLEPRQKEFLLAGNNNRVQ—~QVYGSSIEQHSSQNIFNGFGTE

JRE A ok ok hkkk kk ok kkkk . R S S R T D

LLSEALGVSGQVARQLQCONDQRGEIVRVEHGLS LLQP- YAS LQEQEQGQVQSRERYQEG
LLSEALGVSGQVARQLQCONDQRGEIVRVEHGLS LLQP- YASLQEQEQGQVQSRERYQEG
LLSEALGVSSQVARQLOCQNDQRGEIVRVEHGLS LLQP-YAS LOQEQEQGQVQSRERYQEG
LLSEAFGISNQVARQLQCQONDQRGEIVRVERGLSLLQP- YASLOEQEQGOMQSREHYQEG
LLSEAFGISNQVARQLOCQNDQRGE [VRVERGLSLLQP-YAS LOEQEQGOMQSREHYQEG
LLSEAFGISNQVARQLOCONDQRGEIVRVERGLS LIQP- YASLQEQEQGQOMOSREHYQEG
LLSEAFGISNQVARQLOCONDQRGEIVRVERGLSLLQP-YASLOEQEQGOMQSREHYQEG
LLSEALGISSGVARQLQCONDQRGEIVRVEHGLS LLQP-YASLOEQQQEQVQSRD-YGQT
LLSFEALGVNALVAKRLOGONDQRGEIIRVRNGLKLLRPAFAQQQOEQAQOQEQAQRQYQ-V
MLSEALGINAVARKRLQSQNDQRGEI THVENGLQLLKPTLTQQOEQAQAQDQYQ-—-Q-V
MLSEALGINAVARKRLQS PNDQRGEI IHVENGLQLLKPT LTQQQEQRQAQDQYQ-~-Q-V
MLSEALGINAVARKRLQS PNDORGEI THVENGLQLLKPTLTQOQEQAQAQDQYQ—~—Q-V
LLSEALGINTVAAKRLOSONDQRGEIVHVENGLOLLKPTLTQQQEQAQAQ--YQ-~-E-V

JkkEx k| * kk kAR kAkAk ok kk kk & kAR K K

Fig. 2. Multiple Aignment of amino acid sequences rice glutelins.

The signal sequences in N-terminal region and point mutation of lysine are shown in bold letters.
shows perfectly conserved positions, and character
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RICGLUI2 QYQOSQYGSGCSNGLDETFCTLRVRONIDNPNRADTYNPRAGRVTNLNTONFPILSLVOM 353
RICGLUI1l QYQQSQYGSGCSNGLDET FCTLRVRONIDNPNRADTYNPRAGRVTNLNTONFPILSLVQOM 353
RICGLUTA QYQQSQYGSGCSNGLDETFCTLRVRONIDNPNRADTYNPRAGRVTNLNTONFPILSLVQM 353
ICGLUTI1 GYQQSQYGSGCPNGLDET FCTMRVRONT DNPNRADTYNPRAGRVTNLNSQNFPILNLVQOM 353
ICGLUII2 GYQOSQYGSGCPNGLDETFCTMRVRONIDNPNRADTYNPRAGRVTNLNSONFPILNLVOM 353
RICGLUTG GYQQSQYGSGCPNGLDETFCTMRVRONIDNPNRADTYNPRAGRVTINLNSQNFPILNLVOM 353
RICGLUTE GYQQSQYGSGCPNGLDETFCTMRVRON IDNPNRADTYNPRAGRVTNLNTQNFPI LNLVOM 353
RICGLUA3 QYQQKQILQGSCSNGLDETFCTMRVRONIDNPNLADTYNPRAGRITY LNGOKFPILNLVQOM 352
ICGLUT21 QYSEEQQPSTRCNGLDENFCTIKARLNIENPSHADTYNPRAGRITRLNSQOKFPILNLVQL 350
ICGLUTEL QYSERQQTSSRWNGLEENFCTIKVRVNIENPSRADSYNPRAGRITSVNSQKFPILNLIOM 349 |
RICGLUB1 QYSERQQTSSRWNGLEENFCTIKVRVNIENPSRADSYNPRAGRITSVNSQKFPILNLIQM 349
RICGLUT QYSERQQTSSRWNGLEENFCTIKVRVNIENPSRADSYNPRAGRITSVNSQKFPILNLIOM 349
RICGLUB2 QYSEQQOTSSRWNGLEENFCTIKARVNIENPSRADSYNPRAGRISSVNSQKFPILNLIOM 345
* . * ***'*_**t‘ . .* **.i*_ *t-**rt**t_ - _*_*_**ﬁi_*_*'
RICGLUIZ2 SAVKVNLYONALLSPEWNINAHSVVYITQGRARVOQVVNNNGKTVENGELRRGQLLIIPQH 413
RICGLUIl SAVKVNLYQNALLSPFWNINAHSVVYITQOGRARVOQVVNNNGKTVFNGELRRGQLLIIPQH 413
RICGLUTA SAVKVNLYQONALLSPFWNINAHSVVYITQGRARVQVVNNNGKTVFNGELRRGQLLVVFPQH 413
ICGLUIIl SAVKVNLYONALLS PFWNINAHSIVYITQGRAQVQVVNNNGKTVFNGELRRGQLLIVPQH 413
ICGLUIIZ2 SAVEVNLYQNALLS PFWNINAHSIVYITQGRAQVQVVNNNGKTVFNGELRRGQLLIVPOH 413
RICGLUTG SAVKVNLYQONRALLS PFWNINAHSIVY ITQGRAQVQVVNNNGKTVENGE LRRGQLLIVPQH 413
RICGLUTE SAVKVNLYQONALLSPFWNINAHS IVYITQGRAQVQWNNNGKTV FNGELRRGQLLIVPQH 413
RICGLUA3 SAVEKVNLYQNALLS PEWNINAHSVVYITQGRARVOVVNNNGKTVFDGELRRGQLLIIPQH 412
ICGLUT21 SATRVNLYQONAILS PEWNVNAHSLVYIVQGHARVQVVSNLGKTVFNGVLRPGQLLIIPQH 410
ICGLUTEL SATRVNLYQONATLSPEFWNVNAHS LVYMIQGRSRVQVVSNFGKTVFDGVLRPAQLLIIPQH 409
RICGLUR1 SATRVNLYQNAT LS PFWNVNAHSLVYMIQGRSRVQVVSNFGKTVFDGVLRPGQLLIIPOH 409
RICGLUT SATRVNLYQONAI LS PFWNVNAHS LVYMIQOGRSRVQVVSNFGKTVFDGVLRPGQLLIIPQH 409
RICGLUB2 DATRVNLYQONAILS PFWNVNAHSLVYMIQGQSRVQVVSNFGKTVFDGVLRPGQLLIIPQH 405
. t_ '**ikt*ﬁ ‘*****t_ *hhk .** . _** . _****‘ * ***t*. * **- ‘**t. . * kK
RICGLUI2 YAVVKKAQREGCAY TAFKTNPNSMVSHIAGKSSIFRALPNDVLANAYRISREEAQRLKHN 473
RICGLUI1l YAVVKKAQREGCAY IAFKTNPNSMVSHIAGKSS I FRALPNDVLANAYRISREEAQRLKHN 473
RICGLUTA YAVVKKRQREGCAY IAFKTNPNSMVSHIAGKSSI FRRI:PTDVLANAYRISREEAQRLKHN 473
ICGLUIIXY YVVVKKAQREGCAYIAFKTNPNSMVSHIAGKSS I FRALPTDVLANAYRISREEAQRLKHN 473
ICGLUII2 YVVVKKAQREGCAYIAFKTNPNSMVSHIAGKSST FRALPTDVLANAYRISREEAQRLKHN 473
RICGLUTG YVVVKKAQREGCAY IAFKTNPNSMVSHIAGKSSIFRALPTDVLANAYRISREEAQRLKHN 473
RICGLUTE YVVVKKAQREGCAY IAFKTNPNSMVSHIAGKSSIFRALPTDVLANAYRTISREEAQRLKHN 473
RICGLUA3 HVVIKKAQREGCSYIALKTNPDSMVSHMAGKNS I FRALPDDVVANAYRISREEARRLKHN 472
ICGLUT21 YVVLKKAEHEGCQY IS FKTNANSMVSHLAGKNS I FRAMPVDVIANAYRISREQARS LKNN 470
ICGLUTEL YAVLKKAEREGCQYIAIKTNANAFVSHLAGKNSVFRALPVDVVANAYRISREQARS LKNN 469
RICGLUBL YAVLKKAEREGCQXIAIKTNANTFVSHLAGMSVFRALE’VDVVANAYRISREQ}\RSLKNN 469
RICGLUT YAVLKKAEREGCQYIATKTNANTFVSHLAGKNSVFRALPVDVVANAYRISREQARS LKNN 469
RICGLUB2 YAVLKKAEHEGCQYIAIKTNANAFVSHLAGKNSVFRALPVDVVANAYRISREQARSIKNN 465
. * *** w*t * '*i .- ii* *ii- * ok ir ** ********* * . * *
RICGLUI2 RGDEFGAFTPIQ-YKSYQDVYNAAE-—-———— 497
RICGLUIl RGDEFGAFTPIQ-YKSYQDVYNARESS———— 499
RICGLUTA RGDEFGAFTPIQ-YKSYQDVYNAAESS~——— 499
ICGLUII1 RGDEFGAFTPLQ-YRSYQDVYNVAESS 499
ICGLUII2 RGDEFGAFTPLQ-YRKSYQDVYNVAESS ~——— 499
RICGLUTG RGDEFGAFTPLO-YKSYQDVYNVAESS —~~— 499
RICGLUTE RGDEFGAFTPLO-YKSYQDVYNVAESS - 499
RICGLUA3 RGDELGVFTPSHAYKSYQDI-—~-SVSA~-—-~— 496
ICGLUT21 RGEELGAFTPRYQQQTYPGFSNESENE~ALE 500
ICGLUTEL RGEEHGAFTPRFQQQYYPGLSNESESE-TSE 489
RICGLUBL RGEEHGAFTPRFQQQYYPGLSNESESE~-TSE 499
RICGLUT RGEEHGAFTPRFQOQYYPGLSNESESE-TSE 499
RICGLUB2 RGEEHGAFTPRFQQQYYPGFSNEAKVS FRVM 496

Fig. 2. continued.
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Table 1. The sequence homology of 5 types of rice glutelin genes and proteins

Type I 1I ‘ it v
Name GLUTE GLUA3 GLUT21 GLUB1
I GLUTE
II GLUA3 81.2
Gene 111 GLUT21 684 68.1
v GLUB1 67.5 67.3 83.5
\% GLUB2 61.7 63.2 83.6 91.7
I GLUTE
I GLUA3 81(89)
Protein I GLUT21 65(78) 65(78)
v GLUB1 64(78) 64(78) 83(92)
v GLUB2 64(78) 65(78) 81(91) 91(95)

The value are expressed as percentage.

*The value in parenthesis shows the degree of homology when the equivalent amino acid are considered as
the homologous amino acids.

Table 2. The characteristics of 5 types of rice glutelins

Type I II it v \
AA* GLUI2Z GLUTA GLUII2 GLUA3  GLUT21 GLUTEL GLUB1 GLUB2
Gly G 740 7.16 7.58 7.20 7.14 6.53 6.74 6.57
Ala A 6.77 6.32 6.32 6.14 7.14 7.16 6.53 6.99
Val \% 7.40 8.00 7.37 7.63 6.51 7.37 7.37 7.63
Leu L 7.40 7.37 7.16 7.84 8.19 6.74 6.74 6.78
Ile I 444 4.00 4.63 4.87 4.62 5.26 5.26 508
Ser S 7.61 8.42 7.58 742 5.25 7.37 7.37 7.63
Thr T 4.02 4.21 421 4.03 315 3.58 3.79 3.60
Cys C 1.69 1.68 1.68 1.69 1.26 1.056 1.05 1.06
Met M 042 042 0.84 0.85 1.05 0.84 0.84 0.85
Asp D 317 3.16 3.16 4.66 2.10 253 2.53 2.54
Asn N 6.77 6.53 6.95 593 8.40 7.37 7.37 742
Glu E 571 5.68 537 4.66 6.72 5.68 5.68 5.30
Gln Q 11.42 11.37 10.95 10.81 11.13 11.58 11.37 11.23
Arg R 8.25 842 7.79 7.63 7.14 6.95 7.16 6.57
Lys K 254 2.53 2.53 2.97 3.15 3.37 3.37 3.60
His H 1.90 1.89 211 2.75 231 211 2.32 2.33
Phe F 4.23 4.21 442 4.24 546 5.26 5.26 5.72
Tyr Y 4.02 4.00 4.00 4.03 3.57 3.79 3.79 3.81
Trp W 0.63 0.63 0.84 0.64 0.63 0.84 0.84 0.35
Pro P 4.23 4.00 4.42 4.03 5.04 4.63 4.63 445
M.W.(kDa)** 534 53.7 53.7 534 542 53.9 54.0 53.5
PT m*** 9.02 9.15 8.87 8.5 8.97 9.45 9.54 9.53
Pl a 6.60 6.60 6.67 6.73 7.20 8.37 8.72 7.94
PI b 10.15 10.25 10.05 10.18 9.87 9.99 9.99 10.18

*The amino acids are expressed in 3 letter code and their compsitions are shown in mole ercentage.
**The molecular weight of each proteins are expressed in kilodation.

***Abbreviations used: pl m, isoelectric point of mature glutelin; pl a, isoelecric point of acidic subunit; pl b,
isoelectric point of basic subunit.
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Table 3. The frequency of codons used in rice glutelin genes

Type I II HI v A Freq. Type I II 111 v A Freq.
Codon GLUTE GLUA3 GLUT21 GLUB1 GLUBZ (%) Codon GLUTE GLUA3 GLUT21 GLUB1 GLUB2 (%)

Leu-TTA 2 5 7 7 6 14  Gly-GGT 7 12 11 11 11 30

TTG 10 12 8 9 8 25 GGC 9 6 11 6 6 22
CTT 7 13 10 8 7 24 GGA 16 14 8 11 12 35
CTC 8 7 4 4 3 14 GGG 5 3 5 5 3 12
CTA 9 3 9 7 7 18
CTG 2 1 5 0 3 6 Ile-ATT 9 7 5 10 10 33
ATC 9 9 14 12 12 45
Arg-CGT 8 8 6 5 4 18 ATA 6 9 5 4 4 22
CGC 5 3 2 3 3 9
CGA 3 2 4 7 6 13 Tyr-TAT 10 13 4 8 9 47
CGG 1 1 4 4 2 7 TAC 9 6 14 11 10 53
AGA 12 12 9 8 7 27
AGC 9 10 10 8 10 27 His-CAT 6 7 6 8 8 60
CAC 4 6 6 4 3 40
Ser-TCT 7 4 7 9 8 19
TCC 4 6 1 2 1 8 GIn-CAA 34 43 40 43 48 79
TCA 6 3 5 7 7 16 CAG 18 8 13 11 6 21
TCG 0 4 2 2 3 6
TGT 10 12 5 11 10 27 Asn-AAT 16 16 18 14 15 46
AGC 10 7 8 9 10 24 AAC 18 13 22 21 20 54

Val-GTT 17 14 13 11 11 36 Lys-AAA 1 6 3 4 6 27

GTC 5 10 7 10 11 24 AAG 11 9 12 12 11 73
GTA 10 10 7 9 9 25
GTG 5 5 5 7 5 15 Asp-GAT 13 14 8 10 11 78

GAC 3 8 2 2 1 22

Pro-CCT 8 10 8 8 7 38
CCC 4 2 2 3 2 12 Glu-GAA 13 9 13 10 9 41
CCA 6 7 12 8 11 40 GAG 13 13 19 17 16 59
CCG 4 1 2 3 1 10

Thr-ACT 9 9 5 6 9 40 Cys-TGT 5 4 2 2 2 36
ACC 6 5 4 4 3 23 TGC 5 6 6 5 5 64
ACA 6 6 5 6 7 32
ACG 1 0 2 2 0 5 Phe-TTT 7 14 12 15 12 45

TTC 17 10 16 13 18 55
Ala-GCT 12 8 13 12 15 36
GCC 5 18  Trp-TGG 4 3 3 4 4 100
GCA 13 18 14 10 13 40
GCG 2 0 3 3 2
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Met-ATG 5 5 7 6 7 100
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Table 4. The characteristics of codon usage pattern
Type V . .
trdex of rice glutelin genes
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Fig. 3. Hydrophobicity of 4 types of rice glutelins.
The degree of hydrophobicity is expressed in (+) va-
lues, and that of hydrophillicity in (—) values.
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Codon usage analysis of rice glutelin genes.
Shin, Yun Cheol, Ju-Kon Kim* and Baek Hie Nahm (Department of Biology, MyongJi Unive-
rsity, Yongin and *Agricultural Biotechnology Institute, RDA, Suwon, Korea)

Abstract : To characterize glutelins, the most abundant storage protein in rice, 13 complete
coding sequences of glutelin genes from the database were analyzed. According to the
phylogenic analysis, these genes could be classified into 5 groups, Group I to V. The deg-
rees of homology were calculated to be in the range of 90 to 60%, but the patterns of
hydrophobicity were similar in all the groups. Also, each group was found to have similar
amino acid composition with variations in lysine content from 2.5 to 3.6% due to the point
mutation of arginine to lysine. The isoelectric points of mature proteins and their basic
chains of all the groups showed the value of about 9.0 and 10.0, respectively, while the
isoelectric points of acidic chains in these groups showed the distinct value of 6.6, 6.7,
7.2, 84 and 7.9. The plot of the fraction of G+C at synonimous site in codons (GC3s)
against effective codon numbers suggest no major difference in translational efficiency in.

the expression of glutelin multigenes.



