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Recently, studies on mitochondrial DNA (mtDNA) have increased rapidly.
Conventional parameters, such as diversity index, pairwise comparison, are used to
interpret and validate data on autosomal DNA; however, the use of these parameters
to validate data from mitochondrial DNA databases (mtDNA DBs) needs to be verified
because of the different transmission patterns of mtDNA. This study was done to veri-
fy the use of these conventional parameters and to test the “coverage concept” for a
new parameter. The mtDNA DB is not very big; however, it is necessary to check how
the change in parameters corresponds to the DB size. For this, we artificially
rearranged a Korean DB into several small sub-DBs of variable sizes. The results
show that the diversity in nucleotide variations and the different haplotype numbers do
not vary as the size of DB increases. However, the “coverage” changed a lot. The
coverage increased from 0.113 in a DB of 100 people to 0.260 in a DB of 653 people.
Additionally, using the “coverage concept”, we predicted how the total number of hap-
lotypes changed with variations in the sub-DB size and compared the predicted result
with final result. In conclusion, “coverage”,
meters, can be used to check the usability of an mtDNA DB. Finally, we tried to predict
the size of the whole mtDNA number in Korea using “saturation concept”.

in addition to conventional statistical para-

Key Words : mtDNA DB, Statistical parameter, Coverage, Phylogeny,
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Table 1. Primers used to Sequence the D-loop of mtDNA
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Primer Sequence 5 —3

F15971 TTA ACT CCA CCA TTA GCA CcC
F16291 AGG ATA CCA ACA AAC CTA C
FO49 CTC ACG GGA GCT CTC CAT GC
R16410 GAG GAT GGT GGT CAA GGG AC
R16493 GAA GTA GGA ACC AGA TGT CGG
R159 ATA TG AAC GTA GGT GCG AT
R408 CTG TTA AAA GTG CAT ACC GCC
R921 @) TAC GCC GGC TT1C ATA TG
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n : total number of haplotypes in the database

D : the number of different, unique haplotypes

Pi:the probability that a haplotype belongs to the ith

class, I =1....N

Xi @ the number of elements of the ith class in the sample

C*: Coverage

f1: the number of haplotypes observed once
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D : the number of different, unique haplotypes
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f1 means the number of haplotype unique

f2 means the number of haplotype which are shared of
two

f3 means the number of haplotype which are shared of
three, and so on---

© 2 Mao®l g3t ¥

]—% *9“;}7] Al ARt gk 0014
1 Abole] HEIE 1,05, 02589009 t = 19 of = vl 2] 271&
AgAZRoH, t =05Y HH~ 154, t = 0.259 wji= 1.254)
719 H oA A& o] gsto] #E 7hsg AA| LuiAE
o) JiE FITEY & AFelx = flell AAIE 27HA] W
Hol FAE (718 FA, Maool 23t ¥4])2 o] &34
coverages AA A7 AL R A} AT 9 1.1 ¢
?} DB WS 285191 olof) W& At 7]E DBeflA 92
Zohs A SAZ R F2 gt Aol 7t WA sh=A|
3 2‘*@0}7] A& T el A AlEHoIASI . d] =&
W2 microsoftAFe] Excel T2 13-S 8359901 100
o 4 600 7FA Simulation—1 (sim—1), Simulation—2
(sim—2) 8] A2 E vHE°] coverageS AXFSISITE o] E A A
2hE e 3] A 2 F-A WS o] 3l kA 2 S A1
O F {3 2ol 7t Q=AE 95% A F = ol A AARSFATH

Y

a
1. S mefnle e HE dat

1.1. Diversity index & Z 1

ZF 2k5 47149 Hol ] JligE HV 1 H-9]e14 = 1009
A wf 827014 6007 0lNS W= 135702 F53] S7FeEA
Ot JHA 7 400901 S wl 12571, 5007819 = 129
N, 6004 & W 135702 AH8 7|7t Z7E4E A& A F7t
&= 971 "ol 7t 8] @A EtTh HY I 5-]ellA]
+=100% o o 4670914 600 Y wf 75702 F7Fek o
HV I F9ellM B} F71e = Wol o] /jgeis Akt #4] ¥
AEHVIFHVI F9E 25 v gS o 1008 w 128
MellA 154702 F7hetl o, A58 2717 A-LSS 57t
Sh= ol iS4 HV [ HV I 59t v 38 wjwo) w5t

http://www .kjlim.or.kr



02 Korean Journal of Legal Medicine | 2014;38:59—65

fle

o} 28y A2 37171 4009 o)A H RS wjl=HV L HV I AFG NG5S o] €3sfo] AE3E coveragedts 100 uj
B w9} mp A 2 F7F 8 74T 0.113, 200%< wj 0.118, 30044 = 0.166, 400 <

A7 E thebde BAHNE HV IR e u 7|4 4g 0.205, 5008 Y w 0.252, 6008 Y w 0.2600.F 3] F7}
thefdS 0945412, HV I W= 0.8763, HV [ HV I 3k%{th(Table 3).

£ R 1S v 09533 FANA AA STk sk B3 65399 ARE FAAR A2 5, 100W HHE =
th RS D-loop AAR SRS Wl 7IME vk sked A7) coveragedtE W (Sim—1, Sim—2)ll ZA 7
= A= 2719k 3glo] 09636 0] SUTH(Table 2). AFSHSITE. Z1ElaL o] $HEs F-AAME ol gsto] dA A

A5 0] A el wheh HEE = dujAE e 49, 100 Ho® FAAZ #E(Non selected) 2 vl wsklvt. 1 A3}
o wjF-E 6007 7HA] A== TG FEd] Sk e 100w Sim—1 9 Sim—20l14] AFEEF coverage® 2+t
A& YehllE A& 09894014 0.9979= & W37t ¢l 0.05 % 0.02% A4 o5 FA A7 & o 78k 4491 0.113K

TH(Table 3). o} ml¢- Zekh T8y 200 FE = Al Hek o] AbE3E
coveragedk SAIA SR o8t Apol= glglor FEd] F
1.2. Coverage £ A1} 7}eh= HEl-S B TH(Table 4).
1.2.1. 7|2 A E HEol 2 21} 1.2.2. coverage 8| 4Z — Maotj| 85t Z4A J g H1
FAH 07 FAANA e A gofA WA= 153 Uuj 1007 ollA 600 71A] =24 07 FAAIR AFg oA 2

Table 2. Variation of Sequence Diversity and Number of Sequence Changes at each Sample Sizes*

HV 1 HV IO HV T +HV IO D-loop
nt Ht n H n H n H
N¥=100 82 0.9419 46 0.8685 128 0.9509 154 0.963
N =200 96 0.0944 47 0.8750 143 0.9522 172 0.9627
N =300 113 0.9438 60 0.8737 173 0.9521 210 0.9630
N =400 125 0.9465 71 0.8693 196 0.9523 237 0.9632
N =500 129 0.9465 72 0.8730 201 0.9523 240 0.9629
N =600 135 0.9460 75 0.8718 210 0.9525 258 0.9632
N =653 139 0.9454 84 0.8763 223 0.9533 266 0.9636

*: Data was grouped by randomly labeled number for making small DB from original 653 people DB.
T: Sequence diversity calculated from 1-3 x21)

. number of nucleotides that show difference when compared to rCRS

5: DB size

Table 3. Number of observed Haplotypes and Comparison of Statistic Parameters*

No. of Observed Haplotypes

Total HT ct cP f1! 2! f3! f4! f5! f6! 7! 18!
N =100 93 0.989%4 0.13 (0.065~0.159) 86 6 1 0 0 0 0 0
N =200 183 0.9939 0.123 (0.083~0.151) 171 " 0 0 0 0 1 0
N =300 269 0.9954 0.168 (0.130~0.195) 246 18 4 0 0 0 1 0
N =400 351 0.9970 0.207 (0.177~0.233) 313 30 5 2 0 0 0 1
N =500 433 0.9978 0.223 (0.196~0.247) 382 36 " 2 0 1 0 1
N = 600 509 0.9983 0.252 (0.227~0.275) 443 47 13 4 0 0 0 2
N =653 546 0.9979 0.260 (0.239~0.281) 477 48 14 3 2 0 0 2

*:, Data were not selected depending on size and simply grouped with serial number.

T: Haplotype diversity calculated from 1-3 x 210

*: Calculated coverage

$: Confidential interval 95%

' Number of the observed haplotypes

1 means the number of haplotype unique, f2 means the number of haplotype which are shared of two, f3 means the number of haplotype
which are shared of three, and so on---.
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Table 5. Unique Haplotype Comparison between Observed One

and Estimated One using Mao Equation

Estimated value

Total M({t=1) M({t=0.5) M (t=0.25)
2 <ohiy] S8 9 57 5%014] Foladlel AHL AN oo
A3 P = 0972 Fo4 0.05HT} & gho = F 2h& ¢ N = 200 183 174
o] #Fo)7} gl= A 0 7 BkE T} N =300 269 265.76
N =400 351 344
N = 500 433 427.45
N = 600 509 502 500.5
Table 4. Comparison of Coverage by the Way Simulated and Non- N =653 546
selected DB Showing no Significant Selection Effect N = 800 636
Sim-1* Sim-2* Non-selected” N =1,000 786
N > 1 N = 1,200 953
=100 0.050 0.020 0.113 P value 0.97
N =200 0.132 0.130 0.118 . -
N = 300 0.138 0.145 0166 The estimated values were calculated from the equation
N =400 0.180 0.200 0.205 AN =fit=hHr+f =
N =500 0.219 0.247 0.222 This formula is valid t = 1 and t = 1 corresponds to a doubling size.
N = 600 0.253 0.272 0.252 The column M (t = 1) are the estimated values when the expected
N =653 - - 0.26 number of the doubled size, M (t = 0.5) are the 1.5 times, M (t =
*: Data from randomly selected by random shuffling. 0.25) are the 0.5 times. The result of the qui-square test, p value
- Data from simply selected by serial number. was 0.97 (¢ = 0.05). For N = 100 ~ N = 653, total means sum of
the number of observed haplotypes within each data size. For N >
800 only estimated one was presented. The bolds mean estimated
value using Mao equation.
08 e SO Growth it e
w0z} S 3 I —— Laturation Growth Rate
= y 4 as00
-
™ 'I. - 1 200
X axn )"‘Z- X < 000 3000 T BOOOO  BOOOO 10000
a b

Fig. 1. Saturation curves of expanded sample sizes.
a. Expanded up to 10,000 people
b. Expanded up to 100,000 people

A result of examining the number of possible observed haplotypes when group size increased up to 10,000, 100,000, the final expected
number of haplotypes was 4,500 over. The shaded portion of the graph is the confidence interval upper and lower limits.
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Fig. 2. Result of simulated saturation curve from N. of observed
haplotypes.

Graph is obtained by curve expert professional 1.6.5 version. The fit
converged to a tolerance of 1e-006 in 5 iterations. No weighting is
used.
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