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Relationship of nanobacterium Cupriavidus gilardii with

formation of kidney stones

1. Abstract:

Fifty five kidney stones were gathered from 50 patients in Al-Sader clinical city in Al-
Najaf territories. Kidney stone killed by (ESWL), (PCNL) or open an operation .The
normal size of stones was under 0.5 cm and with normal load of 0.7 g . The PCR and
sequencing results showed that the nanobacteria we refined is 80% like
Nanobacterium sp. nano P 165 ribosomal RNA quality. This is a pioneer study,the first
review in IRAQ that is secluded nanobacteria from kidney stone and show the

connection among nanobacteria and kidney stone infection.

Keyword:nanobacterium,cupriavidus gilardii,kidney stones.

2.Introduction:

Nanobacteria are the littlest cell-walled microscopic organisms, fgund in human
and cow blood and in business cell culture serum. metabolic speeds of Nanobacteria
are extraordinarily lazy, they can make carbonate apatite on their cell envelope
mineralizing rapidly a large portion of the accessible calcium and phosphate (National
Research Council ., 1999) .

A few reports on clinical preliminary and serological recognition of Nanaobacteria in
neurotic material, principally the calcified tissues (aneurysms, carotid plaques,
femoral blood vessel plaques, and cardiovascular valves) related with atherosclerosis.




There are a few signs that ultrasmall microorganisms can cause or go with urinary
contamination, periodontosis, and even malignant growth advancement ( Miller et al.,
2004 ; Laskin et al .,2005)

A few speculations have been advanced to clarify the etiology of nephrolithiasis
however none has had the option to respond to completely the inquiries concerning
the instrument of renal calculi arrangement. the known component of stone
arrangement is the ensuing strategies like pee supersaturation, gem nucleation and
collection, achieving maintenance of gems (nidi) and proceeded with development on
the held crystals(Jeong et al., 2007)

The development of kidney stones could be prompted after intrar@al infusion or
contamination with Nanobacteria (Ansari et al, 2017) . It has as such been suggested
that the biogenic apatite layer present on the cell surface may go presumably as a
nidus moving the course of crystallization and improvement of calcified stores (Hu
delist et al., 2004).

Bio mineralization alludes to the cycles by which organic entities structure minerals,
additionally depict as portrays the testimony of mineral inside or outside the cells of
living creatures (Boskey ., 2003).

It field that ranges both the inorganic and the natural world. Albeit by far most of living
beings don't frame mineralized stores, the wonder is still very wide spread , All five
realms contain individuals that mineralize. These organic entities are fit for framing
approximately 60 distinct minerals , calcium is the cation of decision for most living
beings.

The calciumbearing '\nerals include around half of known biominerals (Lowenstam
and Weiner, 1989). Kidney stones are mineral stores in the renal calyces and pelvis
that are discovered free or associated with the renal papillae . They contain clear
and normal parts , Stone improvement is significantly normal with speggls of up to
14.8% and growing over the span of late years. , and a recurrent speed of up to half
inside the underlying 5 years of the basic stone scene (Khan et al., 2016).

The aim of study:
Isolation and identification of Nanobacteria (cupriavidus gilarrdii )from kidney
stones.




Materials and methods:

3.Materials

Polymerase chain reaction materials :

1: PCR master mix :According to Maxime PCR PreMix kit (i-Taq).

2: Molecular weight DNA marker :According to KAPA Universal Ladder kits .
3:DNA extraction from Nanobacteria :According to Protocol of G- spin DNA
extraction .

4, :Agarose gel electrophoresis of DNA .

Preparation of the Agarose gel :According to Sambrook et al (1989) .

The primer usgH in the study :
The primer was investigated by IDT (Integrated DNA Technologies company,

Canada).

Forward: 5'- AGAGTTTGATCCTGGCTCAG- 3'

Product size

Reverse: 5'- GGTTACCTTGTTACGACTT- 3’ 1485 base pair

Molecular detection of NB using PCR

PCR PreMix Kit (Table 3-1 ) is the item what is blended each part: I-Tag DNA
Polymerase, dNTP combination, response cradle (Table 3-2) . Do PCR simply add a
layout DNA, groundwork set, and D.W (Table 3-3 ). The subsequent explanation is that
it has Gel stacking cradle to do electrophoresis, so we can do gel stacking with
practically no treatment.

Table(3-1): The Components of the Maxime

Material Concetration

50U/l 1-Tag DNA Polymerase

2.5mM DNTPs

1X Reaction buffer (10X)
Gel loading buffer

Table(3-2 ): Mixture of the specific interaction for diagnosis gene

Components Concentration

lag PCR PreMix SuL

Forward primer 1.5 ul (10 picomols/ ul)
Reverse primer 1.5uL (10 picomols/ ul)
DNA Sul

Distill water UP TO 20 ul,




__Table(3- 3): The optimum condition of detection gene

No. Phase Tm (°C) Time No. of cycle
1 cycle 3 min 95C Initial 1
Denaturation
40 cycle 45sec 95:C Denaturation - |2
2
45sec 52:C Annealing 3
1.5min 72:C Extension-1 1
1 cycle 10 min. 12:C Final 5
Extension

DNA Sequencing and Sequence Alignment
2

Sequencing of gene was performed by national instrumentation center for
environmental management (nicem) online at
(http://nicem.snu.ac kr/main/?en_skin=index html), biotechnology lab, machine is
DNA sequencer 3730XL, Applied Biosystem), Homology search was conducted using
Basic Local Alignment Search Tool (BLAST) program which is available at the
National Center Biotechnology Information (NCBI) online at (http://
www.ncbi.nlm.nih.gov) and BioEdit program.

4. RESULTS:-
55 kidney stones were gathered from 50 patients in Al-Sader clinical city in Al-

Najaf areas. Kidney stone eliminated by extracorporeal shockwave lithotripsy (ESWL),
Percutaneous nephron lithotomy (P C N L) or open an medical procedure .The normal

size of stones was under 0.5 cm and with normal load of 0.7 g .

The PCR and sequencing results showed that the band of nanobacteria is show up on

1485 bp .

Initial step to guarantee that DNA isn't divided .we use electrophoresis and the outcome
allude to that DNA was complet and not divided . To guarantee of the presence of DNA
in examples , after extraction we tried it by Biophotometer and the aftereffect of focus
between 130 ug\ml to 378 ug\ml , while the purity is between 1.59 to 1.86 ( OD
260\280).




Figure (4-1 ): Gel electrophoresis of genomic DNA extraction from

Nanobacteria, 1% agarose gel at 5 vol fcm for 1:15 hour

1600 bp
1200bp 'O — 15

100 bp

Figure (4-2): PCR product the band size 1485 bp, The product was electrophoresis
on 2% agarose at 5 volt/cm. 1x TBE buffer for 1:30 hours. M: DNA ladder (100-

10000).

Sequencing




The sequences producing significant alignments: 80 % identical with nanobacterium
sp. Nano p 16 s rRNA (Figure 4-4 and 4-5).
The partial seguencing is :
AACGAAGGCGGCTGCAGGCTTAACACATGCAGTCGAACGGCCCACCAGG
GGGTTGCAGACGGGTTGGTAAGTGGGGGAAAGATAGCCTAAGCTCCGAA
TGTGCGCGTGCGAGATCGATAACTCCGGGAAACTGCAATTCATACCGCAT
ACGAGCTACGGGGGAGAGACTGGGACCTCGGGGACTAGGATATGACCAT
GGGTTGGATTAGCTAGTTCGTGATGTTAAGGCCTACCAAAGCCACGATCC
ATATCTGTTCTGAGAGGATGATGAGCCACTTGTGGAACTGAAACTCGGTC
CAAACCCCTACGGGAGGCGGCGGTGGGGAAGATTGGAAAATGGGGGCAT
GAGCCTAATCCAGCCATACCGCTTGCGTGATTAAGGTCATAGGGTTGTGA
AGCTCTTTACATCGTGAGAAGATAATGAGGAATTCGGAGAAGAGGACCA
GGCTAACTTGGTGCCATCAGCCGTGGAAATAGAACGGGGCTAGCGTTGTT
CGGAATTTCTGGGCGTAAGCGCACGTAGGTGGATATTTAAGTGAGGGTAA
AGGTTCCAGAGCTTAACTCTGGAACACCATTGAATTACTGGGTATCTTGG
GTATGGAAAAGGTAAGTGGAATTCCGAGTTTAGGGGTGGAATCCGGGATA
TCCGGGGGGCATAACTACCAGGGGCGAAGCGGCTTACTGGGGATTGCAAT
TTACTCGTGACACATTTATGAGGTGCGTTAAAGGGGGGGGAACAAACAGG
ATTAGATATCGTTGTAGTTCCCCCCCCTAAACGATGAATTITTCCTTCGGG
CAGTTTACTGTTGGGGCGCAGCAGGCATTAAACCTCCCCCCGGGGGAGTA
CCATCCAAAATAAAAACTCAAAGGAATTGACGGGGGTCCGCACCAGGGG
TGGAGAATGTTGTTTAATTCTAAGCAACGCGCAGAAACTTACCAGCTCTTT
ACATTCGGGTTATGCGCGGGTGGAGAACGATGTCCTTTCATTAGGCTGTCC
ACAGAACAGGTGCTGCATGGCGGTCGTCAGCTCCTGTCATTAGATTTITAG
GTTAAGTCCCGCAACGACCGCCCCCCCCCCTTAGTTACCCGCGTTGAGTTG
AAGGCACTTTAACGCGACGTTTTTTTTGCGGCCGGTGATACACCCGCCCAG
AAGATGGGGGGGATGTCGTCAATTTCTCCTGGCCCCACTTACAATTGTTTT
GCTAGGCTACAACGAGACGTGTTAATCTATGGTGATTACAGAGGAAGCGA
GACTGCGCTGTCGAGCTAACTCTCCAAAAGCAATCTCAGATCGAATTGCG
CTCTGCAACACAAGTGCATGAGAGTTCGAATCGCTAGTTACCGCAATCAG
CATGGTGAGGTGAATCCCTTCCCGGGCCCTCTGCACACCGCACATCATAC
CAGGGGAGTCGGTTTTAACCCGAAGGTAGTGCGCTAAACGCAAGGAGGA
AGCTAACCGCCACGGGTAGGGGCAGCGACTGAGGTG




Length = 1485 base pairs

Molecular Weight = 449932.00 Daltons, single stranded
Molecular Weight = 903269.00 Daltons, double stranded
G+C content = 51.99%

A+T content = 48.01%

Nuclecotide compositions of nanobacterium as showed in (figure 4-28).
Nucleotide Number Mol%

A 378 25.45

C33022.22

G 442 29.76

T33522.56

Figure (4-3): Nucleotide compositions of pgnebacterium . which is show that : A
378 ,C330,G 442 and T 335

Max Total Query

Description Ident Accession

score score cover value
Nanobacterium sp. nanoP 16S ribosomal RNA gene, parfial sequence 1207 1207 100% 0.0 80% JN029830.1
[0 Agrobacterium tumefaclens strain S-188E 163 ribosomal RNA gene. partial sequence 1198 1198 100% 00 79% JF513176.1

[0 Agrobacterium sp. strain CIP 107444 168 ribosomal RNA gene. partial sequence 1185 1195 100% 0.0 79% MF44

O Ungultured bacterium clone OTU48 163 ribosomal RNA gene. partial sequence 1185 1195 100% 00 79% KP9753044

figure (4-4): the sequences producing significant alignments: 80% Identical with

nanobacterium sp. Nano p 16 s rRNA.




Nanobacterium sp. nanoP 16S ribosomal RNA gene, partial sequence
Sequence ID: JNOZ9B30 1 Length: 1407 Number of Matches: 1

Range 1: 1 o 1407 Genllenk Qraphics
Score Expect 1dentitics Gaps Strand
1207 bits(1338) 0.0 1196/1504(80%) 116/1504(7%) Plus/Plus
Query 1 AACGAAGGC -GGCTGCAGGCT ACCAGGGG-GTTGCA
LEEELE DL LT III|II||||III|||I| ||||||I| ||| NI
Sbjct 1 AACGAACGOTGGOGGCAGGCTT. GCAAGTCGAACGOCCCGLAAGGGLAGTGGCA
Query 58 0 MGTTGGTMGTGCIVCGI?AT?GJI\}'?KCTAAGCTCCGMTGTGCGCGT?CI?MI?TCGA
Sbjct 61 ééﬁ TGAGTAACGCGTGGGAACATACCCTT- --Hc ----------- TGCG-GA-- -lla
Query 118  TAACTCCGGGAAACTGCAAT TCATACCGCATACGAGL TACGGLGGAGAGAC TGGGACCTC
|| IIIIIIIIIIIII |I|| [LILLELITIL |||||||||| i1 |
Sbjct 103 CCGGGAAACTGGAATTAATACCGCATACGC ACGGGGGAMGATTTA----TC
Query 178 GGGGACTAGGATATGACCATGGGTTGGATTAGCTAGTTCGTGATGTTAAGGCCTACCAAA
|||I| ||||| | | ||||I||||||||||| ||| (L PERErennentl
Sbjct 159  GGGGA GCCC - -GCGTTGGATTAGCTAG GGOGTAAAGGCCTACCAAG
Query 238 CMGATCCATAT?'{GI TTCTGAGAGGA GTG(rQﬁTGTATCT?GCIiTC
Sbjct 215 GCG“&TC&L‘I’AGCTGGTC #M*&TCM% 'l'- ‘liﬁﬁ“l’éﬂm&xéﬁ(l
Query 298 AATCC
| IIIQAIIIIIII |||II|| 4!! ||| IIIE 111
Sbjct 274 TCCTACGGGAGGCAGC #GTGGGGAAT T AGCCTGATC
Query 358 AGCCATACCGCTTGCGTGATTAAGGTCATAGGGTTGTGAAGCTCTTTACATCGTGAGAAG
) LELELE LR LE LEEEE LU F LLELiLLl] ||||||||| 11 || 11
Sbjct 332 AGCCATGLCGLGTGAGTGATGAAGGCLTTAGGGTTGTAAAGLTCTTT -CACCG-GAGAAG
Query 418  ATAATGA- GGAATTCW ATCAGCCGTGGARATA
FLELLEE EE LE TLEEEnLLd |IIII|||| |||||| ||I||I 11
Sbjct 39@ ATMTGACGGTA'[CCW CTAACTTC AGCCGCGGTAATA
Query 477 ~GAACGGGGLTAGCGTIGTTCGGAATTT TTTA
L LEREEREE R e inirill |||||||||| ||||||||||| ||||| 111
Sbjct 45@ CGAAGGGGGCTAGCGTTGTTCGGAATTAC ATTTA
Query 535 CCAGAGCTTAACTCTGGAACA-CCATTGAATTACTGGGTATCTT
cose 310 Mbclbarohantctohd b L el L HLITHIEH
Query 594 GGAAAAGG TANG TTAGGGGTGGAATCCGG-GATATCCGGGG
I |I|||||I IIIIIIIIIIIIIIIIIIII 11 III L BHEn 1l |
Sbjct 568 GGAAGAGGTAAGTGGAATTCCGAGTGTAGAGGTGAAATTCGTAGATATTCGGAG
Query 653 GGCATAACTAC CGGCTTACTGOGOGGAT TGCAATTTACTCGTGACACAT
RO S 111111 STV TV e VT 1V
Query 712 TATGAGGTGCGTT. AGGATTAGATATCGTTGTAGT Tcccccec
|II||||II Ili I|| |||III|I|||| N iiminn
Sbijct 671 --TGAGG G-- AGGATTAGATACCCTGGTAGT-CCACGCC
Query 772 GATGAATTTTT CTGTT - -GGGGCGCAGC - -AGGCATTA
IIIIIIIIIIII 11 || IIIIIIIII IIIIIII L 1 IIIIII
Sbjct 726 GTAAACGATGAATGTTAGCCGTCOOGCAGTATACTGT TCAGTGOGLGCAGC TAACGCATTA
Query 827 AACCTCCCCCCGOGGGAGTAC
soper 706 Alatrodobb el H kb e KU UL
Query 886 GTGGAGAATGTTGTTTAATTCTAAGCAACGCGCAGAAACTTACCAGCTCTT
A II|I || IIIIIII 11 IIIIIIIII PELLRLEETEEEEEE BREREiinill
Sbjct 846 GCACAAGCGGTGGAGCATGTGGTTTAAT TCGAAGCAACGCGCAGAACCTTACCAGCTCTT
Query 946 TACATTCGGGTTATGLGOGGGTGGAGAACGATGTCCTTTCATTAGGC TGTCCACAGAACA
soycr s06  cAAHGHHGEL arkbAL AL cacH AL LLL UL
Query 1806 GGTGCTGCATGGLGGTCGTCAGCTCCTGTCATTAGATTTTAGGTTAAGTCCCGCAACGAC
|||||||||I||| I|l|||||l|| (LA Il LLLRRRRRRRRRLLInl|
Sbjct 964 GCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAG
Query 1866 C(Go--ccccccccclTTAGTTACCCGCGTTGAG TTTAACGCGACGEEEEE T
I NN ARANEN ll 11 ||||||I| [11LL] ||| I 11
Sbijct 1024 CGOAACCCTCGCCCTTAGTTGCCAGCATTGAGTTG - -GGCACTCTAAGGGGA - - - -~ - -~
Query 1124 +tGCGGCCGGTGATACACCC TGTCGTCM‘I“I"I‘(‘I‘((TGGCC
L LILEEEni III III ?? ii i II|||I LI 11l
Sbjct 1874 ---CTGCCGGTGATA----AGC GACGTCAAGTCCTCATGGCC

57
60

102
177
158
237
214
297
273
357
331
417
389
476
449
534
509

593

652

627
711




Query 1184 CCACT A(lAATTL.TITIL.(IAL'(_.LIA(_AA(L.ACALL-.I(I AATCT
I i1 |
T

T T
I JRER} | 1§ 4
T -GGGCTGEGETAC - - - -ACACGTGCTA- -

ATGGTGATTACAG-A 1242
Illl 1. 1. 111}

i C
| |
C CAATGLGTGGTGACAGTG 117@

B

Sbjct 1127

GAAGCGAGACTGCGCTGTCGAGC TAAC TC TCCAAAAGC AN

T
I RLLULRpE Rnd RO nnnnnnny sapputantil i
GCAGCGAGACAGCGATGTCGAGCTAA - TCTCCAAAAGCCAT

Query 1243 CTCAGATCGAATTGCGCT 1302
|

Q=0

|
Sbijct 1171 TCAGTTCGAATTGCACT 1229

=
CAACACAAGTGCATGAGAGTTCGAATCGC TAGTTACCGCA-ATC A( CATGGTGAGG
111

Query 1383 CTG T 1361
RLRIARL N DRRRRRRAN AR annpanannn. el LIRnl 11 1l
Sbjct 1230 CTGCAACTCGAGTGCATGA-AGTTGGAATCGC TAGTAATCGCAGATCAGCATGCTGCGGT 1288
Query 1362 GAATCCCTTCCCGGGCCCTCTGCACACCOGCACATCATACCAGGGGAGTCGGTTTTAACCC 1421
PLOD 0 RRRRRRRRER 0 Renpnnnnnt 1 000 QRRD _DRRRDD RURRRED RIEI
Sbict 1289 GAATACGTTCCCGGGLCTTGTGCACACCOLCCGTCACACCATGGGAGTTGGTTTT-ACCC 1347

Query 1422 GAAGGYAGTGCGCTAAA(G(AAGGA&GAAG(TAA((G{CACGGGYAGGGGCAGCGAC1GA 1481
J HI]JIIIIIIA‘L J lell’gmj ||1IIIIIIJIIIII_
Sbjct 1348 GTAGTGCGCT r{(x (,A A0 TAAC - -GGTAGGGTCAGCGACTGE 1483
G
1

Query 1482 ?TG 1485

11
Sbijce 1494 GGTG 1487

Figure (4-5): the partial nucleotide sequence of 16 sSRNA NB .Which show

80% similarity with nanobactreium sp .

Discussion:

PCR results show the 1485 bp portion . in this review we have severe strategies of
PCR. Nothing could be found in the negative benchmark group and there was no
microscopic organisms. We support the aftereffects of PCR. Subsequently, the
expansion in exact new 165 rRNA groupings and the advancement of elective gees for
sub-atomic recognizable proof of certain taxa ought to additionally work on the
handiness of sub-atomic ID of NB. The 168 rRNA sequencing gives unambiguous

information even to uncommon separates, which are reproducible in and between labs.

16S rRNA arrangements homology investigation upholds the view that
biomineralization was presence of NB distinctive strain in the diverse tissue While
most writers discovered NB in kidney stones, Drancourt neglected to separate ﬁB in
refined material from 10 models, though recogniﬁad nanoparticles in material separated
by SEM (Drancourt et al., 2003). This blunder between results gained by SEM direct
examination of renal stones and culture motivation is an enchanting one. When in
doubt, most reports have shown that examination by SEM is more capabh than culture
to perceive NB . One request rises out of this finding: in the event that NB are precursors
of renal stones, as affigmed by various specialists, why culture is a less useful area

methodology? A single possibility is that for start creating NB it would be fundamental

a base beginning number of particles which would not occur in all stones (Simonetti et




al., 2012),Kumon found NB in around 60%of the urinary stone models among Japanese

and Paraguayan patients(Kumon ez al., 2011) .

Nucleic corrosive examination on NB has numerous issues, e.g., nucleic corrosive
extraction is troublesome because of apatite and separated DNA-like material has
hindered the intensification of exogenous bacterial DNA in PCR techniques. More
exertion ought to be made for the portrayal of NB(Kajander et al., 2003) .Conclusion: -

All type of kidney stone contine nanobacteria.
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