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Analysis of Probabilistic Limits of Trait Identity in Inter-Strain
Comparison of Genomic Fingerprints of Bacteria
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(Received June 20, 2011/ Accepted July 18, 2011)

Genomic fingerprinting methods are useful in determining relatedness among bacterial strains.
However, random coincidences in sizes of two DNA fragments in two different fingerprints may
occur, resulting in erroneous interpretation of relatedness between two bacterial genomes. In this
study, I estimated the probability of occurrence of DNA bands of identical size in fingerprints of
two unrelated genomes, so that the significance of fingerprint-based estimation of genome
relatedness could be analyzed. The probability could be estimated as outputs of a function
formulated with the three parameters: the numbers of observed fragments, all possible sizes of
fragments and observed fragments common in a given pair of fingerprints. The parameter most
instrumental to significance of relatedness estimation was the number of all possible sizes of
fragments. To keep the number of coincidentally-common size of fragments below 10, about 200
fragments should be distinguishable in the fingerprints.

Keywords: gel resolution, genomic fingerprinting, genome relatedness, probability of coincidence, uniform
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At FAA AFEAHL, 759 YUx]4d(clonal identity
B clonality) S WgskAY, oF FAART #4984 £x9
FAPZell ZATt FRATE A (relatedness) S S =
ol 83 WRlolthe). Thdst F3A4 AREAHE T, Lt
Z3¢a 4 AH-S(polymerase chain reaction; PCR) 2 DNA
AFELE ARSI Al Al 97 ARE FE31 o
&gt =719 DNA ©Ho = 4% A& Adske W,
Gegh Axpel] wt AESHA A e 2AE A
&8h= ARlge] e, de] o= 3Tk, 2, 6, 7, 9).
FAA AA Y AgaLo] dHES Ak W OE, pulsed-
field gel electrophoresis (PFGE)Ho] 5202 AFE-EH(3),
TR Holert =2 A Y] 4 99S PCR=E A1
SEetaL Agtas A oS Hlashks HE ASH
°2 ALgEth SHE, Agas HES AgHoz FHalo
ZA7W8= amplified fragment length polymorphism (AFLP)%

LlknES
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xTHoz AR $HH, PCR AATS 3)5k= W
A7}y el Faghe] Aunks ARgste] E
U= WHO Z random amplified polymorphic DNA (RAPD),
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DNA A& Ag+= op/t2= Al(agarose gel) 52 HAF A
T A el o] FEFEA, 1 A7) ule} ¥ DNA ©
72 A9 W 3o olsA=E AHA
ZSAgkoln, 277t 4R B3 7]9] G E(size marker)

BES A4 R

Ql

9] o]z AT e}t ¢EXl W A7) HlwE T3 okl 1
T34 we), SAHE o) AElE DNA @] F7|(bpE
WA olE= A o] viRexE gRuaos A7)
TE FFe s EARTES BAEM, 54 =279
DNA ¥ ¥ qband)-f] Loyl x7o] zlge] AT}
Hrk gebd, 3 #5e] fRA AR AR - Al

o] Azt B= %W* 71Tl ol AlAsletd dE s
DNA ©# w=E9] =719 Hgtow F3s 4 9ok

AHESE mFo A 4S5 2l= DNA ©=Ee RE #
Z 7hset 3719 J3s A AES 7495= DNA o
HEEd 7159 AAPHO) L= ‘37—}3L T Utk A
719 SEl=EE B,08 XHIR Sl rhee A o
Hel #7F old w, U={B1, B, B3, Bas Bs, - Bl B AT
o2 ¥ ou, B4 HHs ﬁ—’,zg}z‘s}ﬂ Az, - 7t
ZJ— 12-/\‘3'}- e By gos }\4;80}__‘]—[_’ @-3}— 053,] e B
X 39 9 HAFo = a3 WrE itk P @
TS dEiEe] B {32, BE B9 A E4 v=
7} 2% FY3 F@E E(uniform distribution)S zZt= 739
oty thRRe ¥ AL Al Al shte] fFAA; 2
(genetic locus)E 7HAM, 2-8-8h= XH?: Aol 7 FAo
FARHoZ AYE= F7]9] ANEE THEo] ok, o]
7ML AHEY, tiFEe ]5‘%’—‘1 o] Ae AEE &

& 740]@

o,

wRkch, B 4 7)) @5 AY AEARE US T
ke oo gels F ilE AEs FRARFEHOH, 9
e} 7t ) 5 B ARAE G4, rie] gEwie
%, he xR Ade FEAREy eIk old, dejo] F
de BEe] FAAE THER, AZAE]] ivhe] dHilE
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P3EE 0014 1704 RiSle] gho=, 283k AEiA Wi
o] BAQI ¢, T B4 i9 ), ada F dFe] 23l
o3k 5491 kol wiel AAEE FEFOE B & Utk P
o] 01 A%, AREAelA UERd 4, j, o] 270X, A4
o] I= F TF7} k1] FBMS whEold 5o 3 gl
Aoz siadEn) wehA, o] 249 B=H F FAAAEo]
k>0%1 k7l FBEWMEE BT, TBMo| i/l 34EE 9
njsted, bl o] givks 7Me 714, 23]
T gelle 1aAe] Adtke 2ES WE 5 Stk Yo,
Type 1 A% 275 5% =2 AP, P<0.05% 8¢, 7 AT
k) e 1ol FEWEst #EEOY, 95% 95
FollA F 75 Tl 1d40] Adrka 2ES W 4
31 P>0.059) 7% k7l B 1 o)ste] FEHl=r) BaEdEn
W, 95% o oA 3 Eo] BF FBMS! Aoz |4

Hol, Ay Aol e Fgske Aol i

M rep—PCREC| X|ZXI=0]l Cist M

9 52 300 93 P i, j, r2he Al mjsRRSe] e
E4o] Sttt 1= AR we) tdan, 22 B
ARgRIE RS, ] 24 Al7|ekct ofm 9] Qhof|A] tha W3S
sitk wEbA, Pl 5438 7 A A e vEs|or ¢
o olE 3, 2 H el tisted, 242} sk jrlle] WiE 5
Zke T AR FENME & k7t P8 W PRks ARk,
k7t Smlske vk sfiAlskeich

Chokesajjawatee et al. (1) Vibrio cholerae A2 -7
AE e, 4A(long-range) rep-PCRS ©]8-3, 0|39
WHE Ho AiFoeg H7)7F & DNA BHES X339 &
AA A sk SAHS FREinh o] WS 1%
ot = AejjA] DNA QHES i3], TalsEEL,
Wl whe, 12-35702) HME B$oH, 190-6,470 bp =7
o] MESS AFAE R ARSSIES AAIHATE & Aol
o] AEAFES A 43 Ay, oplE= A sid=s
Ao] wa} A HES Ha, 190 bpe] MES o=, 7-15

B o Lo

0|

|

bp o7k Qe BEMEFo] MEFo] FHHA W H3)
TR 5 e A SWES Btk ot 37-7.9%9) 9

ol sEatH, 72 7t SRS AlolE Hole EE W=
AR AR ARE F Aok B = r) TEe Aol
RHole Wl==17]9] 24T (1+1)9] TR 2te SHIFYEE
E&/Fs3, 23S 190 bpE 311, 6,470 bpS BA FE
FE9 o 5 ARl 15 2T 4 ok AkkER,
37%2 TS 2k AL =98, 7.9% 2] FFEoNME =47
2 AREAE A8 AAle] B i=jet AAsla, Pl Al
AT, 574 0 e joll tiste] P>0.0591 kel kHLACHE
712} %9, Figs. 1A and B2 341 9) 9} P<0.05¢] F 71<]
HEE b HAHETE WS, Figs. 1A and Be] WA 9] 7L
FEAEAY. 717 WY A e FEHiE BEE
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FBM O 2 A =9k, 77|12 97t 7 79 M= e}
v He ZF Helel tigty] b =g sAEojof & REo]
ok k7 7HESE HSEG 2 A, FENEY 41 A9
2 IXAFe] A B} B2 Adgo =z o] MY k3 FBM
o TBM©| Hsid & 2Jv]sic} HHA, Figs. 1A and BollA],
K7} 7P A9 RG Z2 7Hd7)zke] Pl T3k B9
SH FEEA=H, o] 9L wIE ASE A W= X
T A7t i) B j7le] Wisol] AREE]o], FBM WA HI%
7} &0}, JAA0] fle A Aloldx A o] FFME=T)
HEA] e Zfoltk 2AHo =z, 78 J99] Hu)
k3t Bt} B FEMEE Hojof Mol o3 wWi=e] o
X Ao] BEEtha 2 4= itk =479 AL, 7HEG5E JHY
A k, F FBMY = 2] 41-80%° 23l I 5 40% o)
o] FBMo|H, &3 1ol ZshAl vehdth wiepA,
=472 A== Wi JAATA) T2 5L A o7
& WIEskedR AR 7Fed Ao AlEHTE =983 7
, 7HA8 999 A k= 9 25-46%00 23, i7he] W=
% oF Axk o)do] TBMY AEZ JdAo] et #FE
A& A A § e A= AlEHEDh 99 F &)
To] AEEAHE 5)7F A 279  FEglo] AME-
sld, o Ao #FE 7He] AA4S 7 ol diste] Al
o= nwg ufel 7k Ag3lor & Zlo|th.

o) Ay, sgert e AolA 3194 Qlo] FAHE=
FEUNES] 7 A e EASH, w2 W
Aol e TFE T fefuigt djAo] 7hsds AlAR
Ho 52 =] optE= AR2s, oF 2%9] s B
o]= Metaphor °P/}2= AL 1#HT 4 JuK10). ©] %,
t=1792 A=, AFolA Fa== M=e] 2-107]9] W=
Eo] doH AFE 7ol FF HER YEY F e A=
AR AhFig. 10). 7 =2 =] DNA T Hl=
1 bpel TS TET F Qe =R, gikFoZ A7|A
g Z2AS 93 ZAITEH 7] 5 (capillary electrophoresis) 2]
745l Hole sdzolth o] WS H&F Ao, 50 bp
oA 600-900 bp =719] THET M2 BTV} 7led B
o] A7le AT, @] Zolrt 1 bp THIE s i
22 7} 600-9009] HHE 7HKItka & 4= Qi) pae] ALt
Az}, ZABAGE FEA], A% FENE] = 147
2 9 YeRH, k3] 7717 49s shuRt B SckFig.
1D).
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Number of Bands (i or j)

Fig. 1. Probability of occurrence of k number of bands common to two fingerprints with i and j numbers of bands when ¢
number of bands have potential to appear in the fingerprints (inset: gray levels correspond to probability values written next

to the gray-colored rectangles)
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