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Investigation of Genetic Diversity of Matsutake (Tricholoma matsutake)
of the North Korea and Neighboring Countries
(continued report)

Toru MIURA¥*, Takayuki KATAYAMA*, Tomoki SAEGUSA¥*,
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

Since 2006, DNA analysis for identifying the country of origin of matsutake (Tricholoma matsutake) has been researched in
the Central Customs Laboratory. In April 2008, a method of identifying the country of origin by the band pattern of agarose gel
electrophoresis was reported by Murata et al. of the Forestry and Forest Products Research Institute. We applied this method to
samples whose countries of origin were known, and found the following: (1) Southwest Chinese ones are easily distinguished

from Far East ones; (2) In the Far East, the band patterns changes gradually in accordance with the latitude of origin; and (3)

Some samples show the same band pattern although their origins are different.
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Table 1  Specifications of the omarY 1-based Tricholoma matsutake geographical
types in East Asia by Murata et al.

Primer set
CGreotype and pRGSLT19-2]  Geographical
subgeotype PDGSL313-1/pS48 / pSa4s distribution
573bp | 493 bp | 450bp | 337 tp | 299bp | 2T30p | 45T tp
A v + v + v ' v Far cast
Al - + - + v Japan
A2 - + + + + v v Japan
A3 - + - + v + Korean peninsula
Ad ; v ' v v : Chin_u (northeastern
provinces)
B : i _ } i 4 Ch in_a (southwestern
provinces)-Bhutan
(+ : band detection, - : no band, v : different result in samples)
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Fig. 1 Distribution of omarY1-based T. matsutake and locations of provinces
where T. matsutake samples were collected in this study in East Asia
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DNeasy Plant Mini Kit (QIAGEN)

Gene TaqNT (=y R T—)

NuSieve GTG Agarose (Lonza)

NuSieve 3:1 Agarose (Lonza)

2. 2 SWMEBEBRUVTSIA3—
PCR HIIg%4{E  Gene Amp® PCR system9700 (Applied Biosystems)
BRUKENE © FB200 (/XU —47"Z A | Fisher Scientific)
BE-521 (VkEIff, Bio Craft)
BIO-PROFILE System2 (EH{&fi#HT 44, VILBER
LOURMAT)
7T A ~—pS48
5’-GAGGTGGGGAAAAATATGGGACGAAC-3’
75 A ~—pDGSL313-1
5’-CGATGTATGTGGCTGTGCCAGTACCAT-3’
75 A ~—pDGSL719-2
5’-TGGGCCGCCCTTGATGGCTCATATT-3’
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PCR SUGEEIL, #754 DNA : % 50 ng, 77 A ~—% 50pmol,
dNTPs (2.5mM) : 5u1, 10X Gene Taq Universal Buffer : 5ul, Gene
Tag NT (Sunit/pl) : 0.5pl, JEEEK @ (BFF 50l IZFHHE) & L=,
PCR )& 4f13, pDGSL313-1/pS48 & & b Tld, 94°C2 45— (94°C
307—62°C30 F)—72°C2 43) X30[E]—72°C10 43, pDGSL719-2/pS48
v FTIE, 94°C2 45— (94°C30 7H—68.5°C30 BH—72°C1 4y) X
30 [Fl—=72°C10 43 CT41 o 72,
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KUKEN LTo, kEVGMEIL, 150V (ERRFEDE 0.16A) L, v—F
4T Ry T yHOTRET = ) — VT =BT O K lem T
RICERELTE ZA % b CUkiik T & LTz,
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Fig. 2 Electrophoretic profiles of T. matsutake by PCR (A: with primers
pDGSL313-1/pS438, B: with primers pDGSL719-2/pS48)
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Table2  Band patterns obtained from electrophoretic profiles (Fig. 2) F UL . PEOALERSI A E S 5 BEETA L OENRE . B
Primer set Hsk AT &9 2 U118 R OVERA OfE R % Fig3, 4 X Table 3
Geographical L719-2 .
No.f PDGSL313-1/ pS4s @ pattern ey

_ ST3up | 493y | 430t [ 3370y | 29909 [ 27305  a37ep | |

1 | Japan(ibaraki)01 — + —_ + + + 5 POl

2 [pantbeiidoz | — | + | — | + | — | + — P02_

3 | south Konanl + + - + - ¥ T+ P03

4 | southKomao2z | — + - + - = + P04

5 | South Komaod + + - + - + + P03

6 | sowbkomeos | — | + | — | + | — | + + P05

7 | SouthKorea0s | — + s + - s = PO§_

8 | North Koreadl — + = + = = = P06

o | MorhKorean2 | — + — + - + + P05

10 | North Korea03 + + — + — — — P07

11 | North Koreadd - + —_ + - + - PO2

12 | North Kareals + -+ — + — — + POS

13 | North Korea0s — 4 + + — — + po9 |

14 | China(Yumnan)o1| — — — — - + - P10

15 China02 - —_ — — — + . P10

16 Chinal3 i -_ _ _ — -+ _ P10

17 m - —_ _— _ - + —_ P10

(+ : band detection, - : no band)

M123 45678 91011121314151617 1819202122234 M
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M1 23 45675 91011121314151617 18192021 222324 M

Fig. 4 Electrophoretic profiles of T. matsutake in China by PCR with primers pDGSL719-2/pS48 (1-24: T. matsutake in each province, M: size marker)
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Table 3 Band patterns obtained from electrophoretic profiles (Fig. 3, 4)

Primer set >DGSL719-2 Heilongjiang,]  Jilin, Sichuan, Yunnan,
pattem pDGSL313-1/ pS48 /5848 China China China China
No. of No. of No. of No. of
573p|493 op|450 vp |3370p|299 bp| 273 bp 457 op pieces % pieces %o pisces % pieces %
po2 | - [+ [ -1+ -1+ - 1 [a2 ] 1 [ a2
P03 + + == o — + + 4 16.7 4 16.7
po4 | — | + | — | + | = | — + 1 |42
P05 — + — + — + + 1 42
po7 | + | + | - | + | - | - = 1| a2
P08 + + - + — — + 11 45.8 5 20.8
piz |+ [+ [+ [+ ]+ ]+ + 2 | 83| 1 | 42
P13 | + | + |+ |+ |+ | - + 2 |83 ) 4 |42
P14 + + E + e — = 1 42 3 12.5
Pis | + [+ [ - T+ -1+ - 1 |42 | 2 | 83
pi6 | + [+ [+ | + [+ [ - = 1 | 42
pag [ [ [ = [ & [ # [ = + 3 |12
P18 | + [+ [ -1 + [+ [+ + 1| 42
P9l - [+ [+ 1+ [+ [~ + 1 | 42
P10 = = = = = + = 23 958 24 100
Bl =] = =] =] 3] % - oL
tOtEI 24 100 24 100 24 100 24 100

(+ : band detection, - : no band)
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Table4 Summary of band patterns and omarY 1-based T. matsutake genotypes in East Asia

" — 5 hi B Jilin, [Heliongjiang] Sichuan, | Yunnan, China® -
eographical origin| Japan . Korea . Korea ohtr | ehia i Ko ina utan
petters] ool T [0 aT [Noa o fo ol Mool o [Nod [Nod] o [Na] [l
eotype pieces pieces Jpieces Jpieces pieces pieces Jpieces pleces pieces
PO1 A 1 50
P09 A 1 16.7
P07 A 1 16.7 i 4.2
P14 A 3 125 1 42
P15 A 2 8.3 1 42
P16 z_\ 1 4.2
PO2 Al 1 50 1 16.7 1 42 1 42
P06 Al 1 20 1 16.7
P19 A2 1 472
P04 A3 1 20 1 4.2
P05 A3 1 20 1 16.7 1 42
P03 A4 2 40 4 16.7 16.7
PO8 A4 1 16.7 5 208 11 45 8
P17 A4 3 12.5
P18 A4 1 42
P12 A4 1 4.2 2 8.3
P13 f}f" 1 4.2 2 8.3
P10 B 23 | 958 ) 25 100 2 100 1 100
P11 ]_3" 1 4.2
TO‘EI 2 100 5 100 6 100 24 100 | 24 100 | 24 100 25 100 2 100 1 100
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WCHRT OTICBT DIRERIR A RET D LD FHETH D, Th

F 7T ORI S TN T DA ZAT VN, FREEHRE] 23 wTHE 2 XD MR e & EI R R sk & OHIBIXFTRE T H B, T

DENEME LTz, PCRIBICEY | Yk Lo ha 7 AR RRHRHE I BT, JFREMS L EXUEM T 921224, /S
VU DOREKERSITH D, omarYl [ZHESS fEKREHIEL, & K& — BT LT HAFED BTz,
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