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Table 1 Primers used for amplification of ND4 and D-loop regions in mtDNA

primer nucleotide sequence primer pairs multiplex-PCR
ND4

L11233 5’-tcccctactcatcgcactaatttacact-3’ HV-1:

HI11570 5’-taattatgcctcatagggatagtacaagga-3’ HV-1-1: L15997/H16236 HV-1-1/ND4
HV-1 HV-1-2: L16159/H16401 HV-1-2/ND4

L15997 5’-caccattagcacccaaaget-3’

Li6159 5’-tacttgaccacctgtagtac-3’ HV-2:

H16236 5’-ctttggagttgcagttgatg-3’ HV-2-1: L29/H285 HV-2-1/ND4

HI16401 5’-tgatttcacggaggatggtg-3’ HV-2-2: L172/H408 HV-2-2/ND4
HV-2

L29 5’-ggtctatcaccctattaaccac-3’

L172 5’-attatttatcgcacctacgt-3’

H285 5’-ggggetttggtggaaatttttttg-3°

H408 5’-ctgttaaaagtgcataccgeca-3’




Table 2 Nucleotide sequences of the regions for L11233/H11570 primer pair in human and various animals

Human (NC001807)

-tcececctactcatecgcactaatttacact — tgtactatcecctatgaggcataatta-

Chimpanzee (NC001643) -c----------—————ce—-- c--t--c — ca----g---t------- t---~- c--
Gorilla (NC001645) —Qmm————— t------ t----cc----- — c-cc----- tt----g--t----- c--
Monkey (NC002764) -a~--t-g--t--tat-----gcc----¢ & -@--—---——=--——-——————— c--
Pig (NC000845) -a--a--g--ag-a------g----t-tc — ca-g--t---a------------- c--
Cow (NCO001567) ~t-—————t-ag--——————————- t-te - —a-—--@--mmmm e
Dog (NC002008) -c--a--c--ag-a--t--cc----t-tec — aa--t-g--t----—------—--- c--
Chicken (NC001323) = ---------- ag--t-ca-cc-c---ct- — cace---g---------- tgccc-a--
Rat (X14848) -c--a--ct-a--t--¢c--¢-------a- —~ ca-c--c--at----------------
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dNTPs (2.5 mM) 1 pl, primer (20 pM) & 0.5 pl,
template DNA (2 ng/ul) 1 ul, TaKaRa EX Tagq (5 U/ul)
0.5ul & L. & 50 ul THIGEE7Z, PCR RIS,
563" ND4 fragment i3 initial denaturation 95°C 3 min,
denaturation 95°C 30 sec. annealing 60°C 40 sec.
extension 72°C 1 min % 40 cycle. final extension 72°C
7 min C{T > 7=, £ 7= D-loop #EIEk X initial denaturation
95°C 3 min, denaturation 95°C 30 sec, annealing 55°C
30 sec. extension 72°C 1 min % 40 cycle, final

extension 72°C 7 min T{T> 7=,
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sec, annealing 60°C 40 sec, extension 72°C 1 min %
40 cycle, final extension 72°C 7 min T{T > 7=,
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Fig. 1 Amplification of the mtDNA ND4 fragment using DNA
Jfrom human and various animals. M: 100 bp ladder marker,
lane 1: human, 2: chimpanzee, 3: gorilla, 4: Japanese monkey,
5: crab-eating monkey, 6: pig, 7: cow, 8: dog, 9: goat, 10:
chicken, 11: rat, 12: tuna, NC: negative control (no template
DNA was added)
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Fig. 2 Amplification products of the HV-1 and HV-2 using DNA from human and various animals.

HV-2-1 (L29/H285)
M 123456 78 9101112NC

HV-2-2 (L172/H408)

M: 100 bp ladder marker,

lane 1: human, 2: chimpanzee, 3: gorilla, 4: Japanese monkey, 5: crab-eating monkey, 6: pig, 7: cow, 8: dog, 9: goat, 10: chicken,

11: rat, 12: tuna, NC: negative control (no template DNA was added)



M1 2 3 456 7 8 9 1011 12NC

HV-1-1/ND4
M1 2 3 45 6 7 8 9 1011 12 NC

HV-1-2/ND4

Fig. 3 Multiplex-PCR amplification using DNA from human and various animals.

M1 2 3 456 7 8 9 1011 12NC

HV-2-1/ND4
1 2 3 4 5 6 7 8 9 1011 12NC

HV2-2/ND4
M: 100 bp ladder marker, lane 1: human, 2:

chimpanzee, 3: gorilla, 4: Japanese monkey, 5: crab-eating monkey, 6: pig, 7: cow, 8: dog, 9: goat, 10: chicken, 11: rat, 12: tuna,

NC: negative control (no template DNA was added.
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FEIWT A3 1-16 pg D DNA 7> 5 BYhE 7] 2T (Fig. 4) .
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Fig. 4 Comparison of sensitivity in single-PCR and multiplex-PCR using four-fold serial dilution of human DNA. M: 100 ladder
marker, lane 1: 1024 pg/tube of human DNA, 2: 256 pg/tube, 3: 64 pg/tube, 4: 16 pg/tube, 5: 4 pg/tube, 6: 1 pg/tube, 7: 0.25 pg/tube.
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Fig. 5 Multiplex-PCR amplification from human bloodstain and hairshaft at room temperature for 20 years. a: bloodstain, b: hair
shaft. Lane 1-5: male subjects, lane 6-10: female subjects, M: 100 bp ladder marker.
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Fig. 6 Multiplex-PCR amplification from human bone stored at room temperature for 13-25 years. M: 100 bp ladder marker.

Lane 1: 13years, 2: 13 years, 3: 25 years, 4: 25 years, 5: 25 years.

L172/H408
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HV-2-2: L172/H408

Fig. 7 Sequencing of multiplex-PCR amplification products from ancient human hair shaft. Sequencing of the multiplex-PCR

amplification product from male subject (sample No. 1), forward reading.
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Table 3 Amplification results of mtDNA D-loop regions and STR in ancient samples

bloodstain hair bone
12345678910 12345678910 abcde
HV-1-1/ND4 +4++++4+++++ ++++4++4+++4+ +++++
DNA HV-1-2/ND4 ++++++++++ +++++++4+++ +++++
mt HV-2-IND4 +++++++4+++ +++++F++4++H+ FF+++
HV-2-2/ND4 ++++++++++ +H+++++++++ -+
THO1 +++4+4++++++ --—-———————— +————
CTT TPOX ++—-+—-+++++ - —————
CSF1PO _t - ————————— = ——— — —
vWA ++++++++++ - +————
FFV FESFPS ————————— —————————— —— — —
F13a01 - @ —(———-—-- - ————————— —— - —

Bloodstain and hair samples stored at room temperature for 20 years.

samples stored at room temperature for 13-25 years.

Lane 1-5: male subjects, lane 6-10: female subjects.
Lane a-e: one unidentified individual, each.
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