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Abstract

Tertiary structure determination of biomolecule is important for knowing their function. Although different
experimental prediction methods are present computational approach his an important role. Fronkia p., is
a nitrogen fixing hacterium promoting soil fertility. 168 ribosomal nucleic acid molecule is not only
important as a molecular signature for classification and identification of organisms but has a great impact
on protein synthesis. Here we have developed 3D structure of 168 rRNA of three different strains of
Frambia vir. Frankia sp. strain HFPCcl3, Framkia alnf strain ACN14a and Frankia sp. strain EAN|pec
through knowledge based coarsed to atomic approach, The occurrence of tertiary structural motifs like C-
ioop. E-loop, GNRA wetraloop, hook-turm, sarcin-ricin motif, K-turn, reverse K-lurn were examined. The
presence of such sort of motif stabilizes the complexed RNA structures through their Watson-Crick, Non-
Watson Crick. tandem sheared stacking packages. Among them E-loop, K-turn, sarcin-ricin motif have
significant functional importance for transporting the biomolecules, RNA-protein interaction, RNA-RNA

inferaction/RN A~drug interaction accordingly.
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The 165 rRNA acts as a novel model for not only
axonom:c differentiation but also for understanding the
climical microbiology and infectious diseases and also
for identifying the non-cultured bacteria (Clarridge 111
2004). 165 rRNA penes can also be assigned as 165
ONA pgenes. Both are in interchangeable form. It is
most sisble among all genctic material during evolution
(Goudarzi er al 2006) and thus is used for not only
comparing among all bacterial world but also with the
165 rRNA genes of archeobacteria as well as 188 rRNA
genes of eukaryoles (Clamidge 111 2004). It also has
functional association with protein synthesis and may
directly or indirectly involve in the translational
machineries to regulate the mRNA translation into
proteins. But their function in protein synthesis is still
unclear o us (Saraiva ef al. 2009). There are limited
numbers of tertiary structural information available in
structural database relative to primary structure available
in the sequence database. Since tertiary structure carry
much more conserved structural-functional relationship
in comparison o primary structure so there has a need 1o
develop a 3D structure based analysis to explore its new
look. Generally like protein the primary struciure of
RMNA folds into its much more compact form and thus
introduce the ribosomal subunil for intcracting remotely.
The building blocks of RNA structure are RNA-motifs.
According i the Leontis ef al (2003) RNA motifs are
the directed and the ordered arrays of non-WC base
pairs forming distinctive folding of the phosphodiester
backbones of the interacting RNA strands. The specific
matifl comprised with similar tentiary conformation with
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its similar sort of tertiary interaction i.e. they are much
more conserved part of a structure. Here our main
objective is to design 3D structure of 165 rRNA of three
different Frankia strains from its 1D information. The
three different Frankio strains are  Fronkia  afni
ACN14a, Frankia sp. Cel3 and Frankia sp. EANIpec.
Frankia sp. are facultative symbiont of actinorhizal
plants. By late 19's century scientists have discovered
that it has a capability to fix environmental nitrogen info
the root nodules of non-leguminous plants (Benson and
Silvester 1993). Thus it may arise its importance in
ecological as well as in agricultural field in future. It can
be used as a reducer of soil-droughts. Nitrogen fixative
genes share a8 common evolutionary history with 168
fRENA. So the development of tertiary structure 15 much
more prevalent over its primary one. Homology model
of 165 rRNA structure was generated through In-silico
approach. There are a number of solved 165 rRNA
structure of different bacteria existed in structural
database, But they were predicted through
crystallography or NMR method. Both are time
consuming and expensive one to use where as
compuiational approach not only reduces the cost bul
alzo a faster one in this new emerging field.

Materials and Methods

The 165 rRNA gene sequences in FASTA format for the
following organisms were taken from IMG database
{http2fimg.jgi.doc.gov’). They are Fronkia alni
ACN1da, Frankia sp. Ccld and Frankia sp. EANIpec.

The secondary structures of all 165 rBMA  were

predicted through MFold web server of Mr. Zuker
Version 2.3(http:/'mfold.ma.albany.edw/?g=mfoldRNA
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Table 1: Number of loop, helix and single strand
stgment

Strain Loop Helix S5
ACNI4a 23 b 11

Ccl I8 51 100
EAM]pec 20 54 102
*555=single strand segment

-Folding-Form2.3).  The folding tempernture  was

changed inte 30°C and other defaull parometers were
used. The coarsed-grained structures of cach all were
generated by NAST (Nucleic Acid Simulation Tool).
The full atomic structure of the above said generated
coarse-grained sructure were further evolved through
the coarse to atomic package of NAST. Finally full 3D
strocture of 165 rRNA of the above three sirains were
obtained and here 1 have used 2QAL (PDB ID) as
reference 165 rRNA model for structure prediction
through homology modeling concept. 2QAL contains
the 165 rRNA of E colfi. Energy Minimization of the
penerated 3D structure was performed with Gromacs
package where it was modified with Amber Force Field
99 which is a nucleic acid supported force field We
have used the Gromacs 4.0.7 and ffiw of 3.3.2 version in
L'bunmu Linux Platform. The above three structures were
cnergy minimized in Vacuum to get a much more
smahilized and accepted form. The structures were then
further validated through RCSB validation server (hitp2!/
deposiLpdb.org/validate’). The structures were then
annotated by RN Aview software package which reveals
their intra-atomic configuration in detail. Again the
inbilt tertiary structural features were studied from the
generaied 3D structures through BEMNAMoifScan o get
into the structural-functional relationship.

Results and Discussion

We restricted our study to three different strains of
Frankiz sp. w0 understand their structural inbuilt of 165
rENA for their fonctional importance at 3D level
retative 1o 1D, According to the analysis of primary
structure so far studied, it is revealed that among the
Fronkia alni ACN14a, Frankle sp. Ccl3 and Frankia sp.
EANIpec the 165 rRMNA primary structure is 97.8-
08.9%0 conserved signifies their evolutionary sequence
level conservation irrespective to the other factors
(Mastronunzio et ol 2008) The generated 2D siructure
have their Gibb's free energy of -668.48kcal/mol, -
662 4dkcal’mol and -661 24keal/mol for 168 rRNA of
Frankia aini ACN14a, Frankia sp. Cel3 and Frankia sp.
EANIpec respectively at 30 "C, The negative Gibb's
free energy of the generated secondary structures reveal
ghout their stable conformation, The siable 2D
conformation selection for tertiary structure prediction is
much more important as it incorporate the primary

Table 2 Overview of base pair types
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building blocks like helix, loop,

These secondary structures were further used to develop
the tertiary one. We have developed 3D structure of 165
rRMNA of three different strains of Frarmkia sp. through
knowledge based coarsed to atomic approach by NAST
ond c2a package (Jonikas e al 2009). The cnerpy
minimized homology model have their potential encrgy
of 1.505e+05 klfmol, 3.09c+05kmol and | 6%+k)/mal
for 168 rRNA of Framkia alni ACNIda, Frankiao sp
Celd and Frankia sp. EANlpec respectively. The
validated report shows thal the siructures have 10-15%
of outliers need to refine them in futere as it is ou of
scope of present platform available so far, The annotated
analvais of these partially stabilized structure shows
their brief details of intra-atomic configuration which
are given in w Table la Iband T,

We anulyzed the building blocks of RNA architecture
i.e. the 3D motifs in these experimentally derived 165
rRNA tertiary structure. The result demonstrate that
each of the three generated model consists of C-loop, E-
loop, GNRA, K-turn, reverse K-turn, sarcin-ricin, hook-
turn like most conserved 3D building Blocks which are
shown by Table 2. The presence of number of C-loops
in all three structures show that the bases in the longer
strand form non-WC base pairs with the bases in the
shorter strand. There are also unpaired bases present as
cxiruded. They have their unique functional importance
in living creatures. Structural stability and conservation
depends on the presence of structural motifs like C-loop.
E-loop, GNRA, K-turn, reverse K-turn, hook-turm.

C-loop motif is an internal loop which is asymmetrical
in’ nature, The presence of C-loop in the stem-loop
structure reveals its importance in the tertiary interaction
between the two hairping. [t also helps to twist the
helical stem between two WO base pairs (Lescoule ef ol
2003}, Here the presence of WC base-pair acts as helix
twister. The complex form of its tertiary nature stabilizes
the 3D structure of the whole molecule. C-loop in 165
fEMA has affinity to interact with protein and it alzo acts
as a complex in between the threonine synthetase and
the synthetase itself. Thus it performs cerain sort of cell
regulation (Leontis and Westhof 2003,

GNRA is tetraloop in nature. In GNRA N stands for any
mucleic acid and K stands for purine bases, 1t has a
functional importance for tetraloop-tetraloop receplor
interactions, It is thermodynamically stable in nature
relative o the other tetraloops. There are high
percentage of GMRA exists in RNA molecules e.g. T0%
of tetraloop belongs o GHNRAS UNCG family in
ribosomal RMA (Hendrix er al. 2005}

K-turns or kinks are recurrent internal loops which
produce pointed kinks or twizt in the helical region in

Strain Base pair types
WW HH 55 WH WS HS standard
gls Irans Gis lrans  ©i% Irans ciy Irens i irams  cis  trans
ACNMI14a 108 6 ] [ | i) § 27 8 1 5 13 95
Ccl3 U 10 i { l 1 3 30 B 5 3 26 76
EANpec i) 5 0 0 2 3 2 10 5 5 B 27 £3




165 rRMNA structure of Franktia-Saha ef al 1]

lable 3 Glvcosy|-conformation (syn base-position) in 16SrRNA of Frankia

Sirain

Svn base-position

ACM14a

Cel3

EAMpec

) positiom 00000
77,43, 101, 114, 186, 147, 156, 169, 192, 207, 221, 248, 250, 254, 264, 276, 300, 301, 315, 331, 347, 366, 380
381, 383, IRE, 405, 407, 421, 446, 447, 489, 490, 503, 515, 516, 526, 554, 596, 597, 608, 510, 623, 628, 640, 642,
658, 667, 6RO, 707, 715, 734, T80, 819, 820, 822, £29, B34, 839, 88Z, §91, 929, 997, 1K), 1032, 1038, 1095, 1iD0,
1138, 1168, 1200, 1210, 1234, 1261, 1262, 1264, 1291, 1293, 1301, 1334, 1336, 1343, 1346, 1392, 1397, 1400,
1410, 1420, 1471, 1447, 1489

20, 28, 29, 31, 38, 47, 62, 64, 112, 114, 122, 126, 127, 137, 141, 209, 218, 229, 247, 154, 286, 307, 304, 311, i,
324, 325, 367, 378, 418, 425, 427, 507, 552, 562, 584, 586, 612, 630, 642, 689, 713, 714, 729, 733, 751, 733, 766,
767, 790, 794, 822, K23, K24, B25, 833, £50, 851, 852, 853, 857, 866, 870, 916, 931, 934, 945, 046, 571, 973, 1045,
1074, 1098, 1133, 1154, 1160, 1164, 1178, 1185, 1186, 1197, 1198, 1203, 1215, 1221, 1231, 1232, 1135, 1146,
124G 1365 1266, 1282, 1294, 1295, 1312, 1321, 1334, 1341, 1344, 1345, 1362, 1364, 1403, 1407, 1429, 1434,
1463

16, 17, 26, 27, 59, 82, 100, 101104, 114, 116, 129, 145, 168, 171, 184, 185, 187, 191, 208, 211, 213, 223, 226, 153,
272 304, 305, 314, 174, 414, 415, 419, 423, 477, 483, 488, 515, 539, 559, 596, 596, 596, 594, 653, 036, 638, 124,
773, TE3, 850, 859, R66, 867, BSd, BRS, 897, 927, 950, 995, 1003, 1014, 1029, 1055, 1062, 1065, 1079, 1088, 1103,
{104, 119, 1124, 1127, 1146, 1156, 1158, 1186, 1213, 1215, 1221, 1222, 1225, 12990, 1297, 1324, 1340, 1344,

1347, 1363, 1374, 1375, 1388, 1393, 1411, 1436, 1440, 1442, 1446, 1463, 1464, 1465, 1466, 1479, 1481

1c i

Figuf-r. 1. 3D structure of 165 rRMNA of a) Frankia aini
ACNI4a b) Frankia sp. Cell ¢) Frankia sp. EANIpec
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Table 4 Structural motifs for 16srRMNA of Frankia

Tertlary Mol
C-Loop

I'-Z-I_.J.'l-l:lp

NBU Journal of Plant Sciences Vol 6, 2012

ACMI4n
KA09-X423392-X405
XTI64-X 1174/ 1149-X 1158
XI12E-X 1431 49-X168
K1090-X 1095/X34-X41
NI44R-X 14567 1394-X 1403
X661-X67TTK645- X657
X1476-X14827% 1 489-X 1495
KTBS-XT9/KTE2-X173
X-XTX13M0-X13 74
X183-X191/X1T0-X 1 78
X302-X306/X319-X323
KA NA0T N E6I- X582
K225-X2I1/X214-X219
HNIZTR-X 1290 1307-X 1325
HERY-MAORMBAL XA
XII0B-X1118/7%1125-X1139
KA09-X421/392-X405
KI164-X1 1741 148-X 1 158
X128-X143/X149-X 168
K1090-X1095X34-X41
KI448-X 1456/ X 1394-X 1403
K661-X677/N645-X657
X1476-X14827X 1489-X 1495
KTRS-XT9/XT62-X773
X3X7X1370-X1374
XIEL-X101/X170-X178
NI02-XI06KI19-X323
KERO-XA0T/HSAI-HIE2
M225-M2I/X214-X219
K1278-X 12000 1307-X1325
KAS4-KEIRXB44-MNE50
XI10B-X1118%1125-X1139
H409-X423/%392-X405
K1164-X11747%1 149-X 1 158
K128-X143/X149-X168
X251-X285/%241-X24T
X563-X571/X999-X607
X1370-X13743-X7
HI476-K 148 1/X1490-X 1495
N225-X231MX214-X219

M 13-X422/%393-X402
KI02-XI0ENIN8-XI23
KG645-X651/XET1-X6T7
X56-X62XP62-X967
XII3-HIISNI6-MI2R
X183-X191/X170-X178
HE4L-XR4RNRO5-MROR
MADG-XA14/X401-X405
XIR0-X2BIXIR6-MIEG
MBSO SH0-M 582
X250-X255/24 |- X247
X563-X8T1/509- 1607
XI3T0-X137472%3-X7

X1476-X 1481/% 1490-X 1495
X125-X231/X214-X219
HA13-X4221X393- X402
KI0Z-XI06MKI19-X323
K645-XE51X671-X6T7

Celd
YaI%-Yeda Y 6TA-YHl6

Yl Iﬁ]-":’llﬂ-“l’l 145-Y1160
Y IDE2=7 16T 1038-Y 1054
YT TR Y RO YO0 ]
YI1303-Y1321 Y1 334-¥ [ 35D
¥552-Y55RY 600-YVol6
Yi05-Y121Y93-Yi13
Ya10-Ya2 1Y 3194-Ya05
Yo7 10 625-Y635
Y1256-Y12627Y1207-¥ 1213
Y 1430-Y 14477 1 J8E-Y 1408
YS18-YS30Y 156-Y 166
Yoadd-Yada Y aTa-Yake
YIa3-Y1ITHY 1 145Y 1160
Y 1a2-Y 1067 Y 1038-Y 054
YIS T BR9-YO0 ]
Y1303-¥ 13217 1334-Y 1350
Yi52-YSS0YA09-VE 16
YI0S-YI1ZLY93-¥I14
YA410-Y42 177 304-Y 405

Y R=Y T I 625-YAIS
YI1256-Y 1262 1207-Y 1213
Y1430-Y 1447/ Y 1I8E-Y 1408
WA1R-Y S0 156-Y 164

Y47 -Y50LY 1T0-Y 195
YAREY S0 170-Y 175
Ya11-Ya19YI96- Y404
Y236-Y243 Y 255-Y257
YZEYINYIIBL-Y 1188
Y3I02-YI0E I T-¥323
YI1E- Y524 160-Y 166
YH52-YISTYEI0-Yiale
YRAS-YRATY BO4-YERG
YETE-YERA Y 640-Yidh
Y699-Y 706 Y 630-Y635
YA90-Y 303 A90-Y RE2
YAL-YA3/Y 1092-Y 1054
YIII-¥RIAMY 117-¥i2)
Y- T W7 Yo
YI86-Y 19 475-Yai4
Y1317-Y 132077 1334-Y 1338
Y1274 1ZR37Y 1286-Y 1205
Y 105-Y 109V 93-Y 57
W0 1S4 1062-Y 1066
W IIBE-Y 3900 1445-Y 1447
YEA3-YEYET6-YE TS

W EIR4-Y 338 1317-¥1321

EANIpec
F554.F 5 TLF5R2-F 508
Z243-2253/2225-2238
Zo44-raq g e 1 TI-E1177
FARD-Z497/7A68-T479
ZI60-Z168/Z175-L18]
FS46-FS52F25T-226]
FI61-FI64ZI5I-Z356
LE02-Z5142522-2334
26942 TONZA13-Z624
ERO2-FRINETH-LTE
ZHI-ZRAWEES2-L6T0
ZORR-F 1001/ Z29852-Z9T0
ZI2TT-Z1293/21258-212T4
T84 75T SRS 598
FMMI-Z25YTI5-F 238
Fodd-ZRZ 1 1T3-Z117T
ZARD-FAOTTAGR-ZATD
ZI60-Z168Z175-Z£183
Z2545-F3I2ZI5T-E263
LA61-2I64/Z153-F356
FA02-F514/F8522-2£538
LaM-FTOSEA13-F624
FRO2-FRIDETOO-F TS5
ZE34-FRAQZ a8 2. FAT0
ZOER-Z1001/Z952-Z9T70
Z12TT-Z120Z258-212 T4

LA25-F2IB 2437257
Z1075-Z1080/Z 1 106-Z 1111
LHIX-ZRIGALETTG-ZTE2
L14TR-F148 77 1465-7 1473
L3A6-Z851/F258-7263
ZROB-ZR11ZTO] -2 T08
L28-F 4T 146725
ZHSA-ZT0AE] 5-F624
Z510-Z5142522-7526
Z11T3-Z11T /29447948
LET49-ZT51FT44-Z 746
FAGE-ZATHTARG-Z40T
Z12TT-Z1284/7 1 266-7 1274
Z1E0-Z16TE1TH-Z 183
Z906-F£0WZ 1 18R-Z1 191
L353-FI50F361-F 164
Z105Z-Z1054/7 1043-7 1045
Z1106-Z111 1/Z I075-Z 10&0
L243-ZHAWEII-F£238
Z510-Z5 14/ 25227576
Z11EE-Z119)2%0s-Fois
ZINTI-E11 T2 044- 7048
LIAT-FI6DIR547-F552
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165 rRNA stiructure of Frankio-Saha ef of

Table 4 continemed

GNRA

kK-turmn

Haook-pumm

Hoh-XA2 X962- K967
X3F3-XIASX126-X128
XIE3-X191/X170-X178
NEA4-XEAR/XEO5-} AR
XA09-X4 1/ 401-X405
X2E0-X283/X286-X 289
HSET-X 5091/ 5E0-X 582
X251 -XI55/X240-X247
ME63-XIT1/N599-X607
AEITM-X13T4N3-XT
XI4T6-X FAB1/X1490-X 1403
NIZE-X2IX214-X21%
XA13-X42 1N 193-X402
XAA3-XI158M126-X 128
HIATe=-X RN 490X [ 495
M- 2IX225-K231
XI02-NI06NI19-X321
KER0-XIRLXAE0-M 591
NIQF-XKAOXK413-X422
XEDS-NBORXE44-XE48
NIO0-XA0T M 563-X571
NEXTHIIT0-X 1374
KEAS-XEE1XAT1-X6TT
KIZ0-X VI8N 154-X 162
KITO-X1TRX183-X1591
KIR0-XI83/ X 286-X289
A454-HAS0TNA5-XA431
KH-XAXK1090-X 1095
MGU-MT5 4 1-KB50
KIZRS-X1200X1207-X1314

X281-X283/X1B6- K288

XA09-X423/X392-X405
KI4R9-X 1495/ X 1476-X 1482
X225-X231/X214-X21%
X664-X680X616-X655

MA25-MA31NA54-X459

X9 3-XI50/X69-XT5
MS63-XETLS90- X607
XN214-K219/X225-X231
X3I02-KINGXI19-X323
NA09-X4 14X A00- X405
X2-XIVXI178-X1189
XTEI-XT96 XN T62-X769
WI476-X T4B L 14%0-X 1495
XIB3-X191/X170-X178
XIZG-XIIENIZI-NI35
X130-X141/X150-X162
XI-XTXIIT0-X1374
MaT1-XATTHG45-M651
X1307-X1320VX 1 282-X 1290
MI164-X1 1 T4 1 150-1 158
X286-X289(280-X 283
HARD-MSR2TNSRO-XN 9]
XE44-XB48 X B5-XE08

YWY 3037 579-Y 582

Y IT0-Y TR Y 495 502
YATA-Y 483 Y 1BT-Y 195
¥352-Y35NYa10-Yala
WEAS-YEAT A RO Y RDG
YHT-YI2IY111-Y115

¥ G-V TOGYE30-Y 635
YTI5-YTHYHT-Y 911
IRV A0 Y41 1Y 419
W2L-W 250V 186-Y 1189

Y4 1=-Y 435 [092-¥ 1094
Y254-YW2ITY I34-Y 243

¥ 1445 1447/¥ 1388-Y 1390
MY DS 1062-Y 1066
YIIT-Y 31230 302-% 310k
YOI-Yauy [05-¥ 109
WOEEEG=Y I 29AY 1 274-Y 1 283
WEEL-YSI0Y 1 96-Y 162
WEEBI-Y TE6%Y 1154-Y 1 160
YOT6-Y 686/ Y 640- Y646
V4R3-SV I T0-Y 175
Y2116-¥Y243Y2155-Y257
YWST9-Y SERY S00- Y593
YIZIT-YI321Y 1334-Y 1338
W EE-YBO6 Y E45-Y 84T
YO09-Y G167 552-YI5]
YI-Y11AY 117121

Yo -Y41 1Y 775-Y 779
YA11-Y4197Y 306- Y404

¥ 1092-Y 1094/ 41-Y43
Y22-YI5Y 1 1B6-Y 118D
YI12M4-Y 1283 1286-Y 1295
¥ 105-Y 1097 93-¥97

N 1049 10547 IDGE2-Y 1064
¥ I02-YINEY I T-¥ 323
YI3RE-Y 1390 1445-Y 1447
YATE-Y4B4Y 186-Y193

Y EO0-Y A 630- Y35
Y1I57-Y 1160/ Y 1163-Y1 164

Ya10-Y421/Y 3194-Y 405
YEI1-YEASYETT-Y 04

YAT4-Y4R3/Y 187-Y195
YI1317-Y 3217 1334-Y 1 338
Y 105-¥ 109Y 93-Y97

W 1445 144775 1 388-Y' 1390
Y552-¥ 558 Y 609-Y616

Y 590-Y 593/Y 579-Y 382

W 1049-Y 10547 1062-Y 1066
YEI-YRI Y TTT-YT90
Y317-Y323Y302-YI08

W1 2R6-Y 1205 1274-Y 1281
YoE40-YE46/Y 676-Y 686
Y1163-Y 1169 1154-Y 1160
YRM-YVEOR Y B45-YE4T
Yo99-YT10/Y625-Y635
YAM-YA0ZY413-¥421
Y170-¥175Y495-Y502
Y1178-Y 11BRY 23-Y31
¥518-Y524Y 160-Y 1 66
Y1I0-Y 1Y I133-Y11335
¥ 1430-Y 14357 1398-Y 1405
YHT-YI1207110-Y11S
Y1256-Y12627Y1207-Y 1213
Y41-Y43/Y1092-Y 1094

LROR-ZR1 AT F 104
Z6HM-Z T Za15-Z624
L3601 -2/ 353-7 150
ZAGR-ZATHZARA-FATT
Z12TT-2 VIR 266-2 1274
Z160-£16T/2176-2181
ZID52-Z 10547 1043-2 1045
LIE0-Z 500 554-4561
L3R2-Z5RE/L56H-2572
L6340 EEL-Z6T
ZINTS-ZI0R0AE ] |- 1000
Z944-FMBENITI-Z11TY
ZE-F 2T e 25
£521-Z526MLE10-L514
LO06- L9091 IER-Z1 171
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JE19-F e 247694700
FT92-Z 795/ B02-£810
LABO-ZATTLAGE-Z4T0
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L1266-F12THE12TT-Z1284
ZITE-FIRAT61-F168
L353-L3156/L361-2364
L554-2561 L589-L598
L569-25 T/ 580-2 585
£664-Z6TINE634-2640)

ZI2T-Z12TWENETT-Z1279
£744-2746/L749-2751
L5E0-FI9R/Z554-F574
£522-2538/2502-2514
ZM3-TI53I225-F238
Z1075-21080VZ1106-Z1111
ZI1T3-ZIRVZ160-2168
Z1106-Z 1T VE10T5-Z 1 080
Z1IB1=-Z 1191/ 2906-2915
L547-E5527157-F 262
Z3B9-Z59R/L554-2 561
Z20-ZISE 452251
Z1435-Z1445/Z1388-Z1357
Z944-ZMBZ1173-Z1177
L582-L 5B LI68-L5T
Z521-2506/2510-2514
Z1277-Z1284721266-21274
Z1258-Z1268/Z1282-21291
Z1A3-Z 10452 1052-21054
ZTN-ZT9NZR02-7R11
Z353-FI56E 6 1-£364
£614-Z62476%94-27035
Z664-Z6TOZA34-2640
LATT-EIS0ETI-Z274
ZAGR-ZATAZ486-L457
Z1e-F 16T TE-Z 183
ZI028-Z103Z1037-Z1040
ZB33-FRIGZTTR-LTHD
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the RNA structure. K-turn is generally helix-loop-helix
element which also revealed in our designed structure. It
presents in the minor groove side of 165 rRNA and thus
helps o fold the RNA structure in more complexed
form. The number of listed K-turns comprised with two
stems of which one bears connonical hase-pairs and the
other with non-cannonical base-pair. It helps to come
closer two minor groove, It has functional importance to
produce local as well as long range terfiary interaction to
stabilize the complexed RNA structure (Leontis and
Westhof 2003} and may participate in protein-RNA
interaction { Szep ef af 2003),

Reverse kink-turm produce bend at the major groove ol
complexed structure. Thus it recalled as independemt
RMA-motifs (Leontis and Westhol 2003).

Sarcin-ricin motif is generally prevalent in 235 rRNA
but in some 165 rRNA also include such kind of motif
for its functional importance. 168 rRNA of Frankia
CCI3 and EANlpec has very low percentage of
existence of this motif where as Frankia ACNI14a
haven't for a single one. It is also reported that Frankia
sp. is antibiotic resistance [] but the molecular basis of
the svmbiogis 15 largely unknown because penetic
manipulation of Frankia has not been possible. But why
Frankia ACN14a haven't such sort of structural motif is
still unclear to us. They have the major functional
significance for RNA-RNA, RNA-protein, RNA-drug
interactions (Leontis er @f 2002). Thus it has a major
target for pharmaceutical field.

E-loop is generallv important for its transport activity. It
has co-relation with transporters mainly ABC-
ransporiers (Okuda ef ol 2010} Thus the high
percentage of existence of such kind of motil reveals
that it may involve in signal peptide transport in some
way or may involve for its symbiotic association
through transportation machinerics.

Hook-turn presents at the end of helix having hook like
conformation i.e. it bears a sharp turn like a hook mainly
at the end of WC- basepair of helix which ends with G
on short strand-site or else A on large-strand side (Szep
et al. 2003). They stabilize the structures through RNA-
tertiary interactions but not used as cap for helical

segments.
Conclusion

The tertiary structure prediction reveals that atomic
constitution of 165 rRNA is too large to handle in a
single platform relative to present RNA webservices.
There is need 1o develop a service for such sor of large
molecules to achieve a much more stabilized structure
through [m-silico approach. A short survey of tertiary

structural motif shows that the sarcin-ricin motif, K-
motif, E-loop should be examined in more detail in
future, Our main objectiveSior Miture case studies are
exploring functional impertancg in much more detailed
fashion. Here we give some pln::tl;rrlal representation of
|65 rRNA of Frankia sp. with a structural-functional
association,
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