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VAR, BB BAFEIC & L e whERER B IZEAL L,
RN LD BRI N T WD, WS L
I3, INTCOEYHEREELZTRTLDEL, HHND
ZREYE, HER O ZEMES L U BRO S 2 S50
EEFESI N T D (EHE 2004) . WS RMEIS AR
HFORETHY), BT 2EWMEREDOREIZNZ
T, Kbz HRO A % R I HEte 3 2 LD

5, BET 5 WA ZHY, Kbl
B2 AT 5 7200013, Mo LW SR % SOmt
THREDNTELIERE L L, 216 DRSS AET -
BHRI, WET 5 EE0 Z RN b7 & 2 a4
L, ZOMEMHEIE WL ) e ReSMe 75 =
EDHNTH B (B4 1999) . F DIFEEFRIC IZFFED
R BT 2RO X ol A RBIORIERE, H
WM, HMENBEGEOEWELZ EZHY, Z0
MR O W ZRREDFRERIC L TWw b, Ba - KIE
(1996) | ABARE A 12 7D £ 72 134G L 72 £
2 A, b IR S NERoBbEe, +
B oM ARE T b OMAEAE, B2 VIEHIDLEE
Wiz & DEEFE B, Hi7z i~ OB 7 &
DR A ZHLE T 5

—75, FSH (2002) 3MEIKE BT 284021,
M EF O BIEMIRE R 2 K& (&2 5 &) i
BT 5 MBS H B ERRFEL T\ 5, AWFEIE, [EFE
TH - T HIBIIZ A OB ERZ AL T
YA H Y, L) RIS b

LAIZE, Nz 726 LEILNEROBES L
YAt D BRI S G L 72 AR O RE & 5 )
WD b, FHIROERE A2 RET 5 2 &
BYETH B, B0 72 TR 2
5 &, ZOYGFOREICHEE L 23R T OEA DK
TL72Y, BETHMHEEREO L &2 & - T
T”D’J&gfﬁ?*ﬁﬁk?b‘ mN2 )T 52 8T, THEBA
WG E KT T 584545 % (Hufford and
Mazer 2003).
INLDBEEL L, T EIC BT B EW LR
ENfREMEE LT, BRabs LR IN—7
13, %2777 (Primula sieboldii E. Morren) |2
HHL, %OMehFemnn 2kt itig % A
Twb, 77V 70tk (Washitani e al.
1994) =°3%¥; (Washitani et al 1995), FiT-F&3F
(Washitani and Kabaya 1988), #%ii (Washitani
et al. 1994) 7c ¥ DFZEZAT, 7 7V 7 D4
1213, AR EEE TR I s R o i %
MYEZRET 22 EDXPWRTH D EHLETWD
(B4 - KH2006), 20k ) e i<y 7 7Y
I B REMER A DOIRIERE & L TALE DT b 1,
FHI N TS, L2L, dLiBETIEY 277703
WA b HEDREN I LraofmL T
F, e L L CoMAMBIIR LN S, dLiBET
I3V 77 voickigl, BB AT 77V T7n
AL TWD, A4 2757 (Primula jesoana
Miq var. jesoana) %, H 77V IRDY 7 F
JET, A, ANPELAGIC AT B SR Tl
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I DOMAFR I N DWBLRD BN IE 2 5 (f
Hr & 1981) , ALHHERCFALEIC I, A AV 7 TV 7%k
MChH Db F A7 77 (Primula jesoana Miq
var. pubescens Takeda et Hara) »"5Ai L T\ 5,
IVAXY T TV, AAY 7TV TICELAMT
WY, BERRAEEICHEN B EZ T b 2ES
XD AT S 1981), F72, A A 7TV
EIVF A 7TV 7L, LEEOL Y FT—F
Ty ZIC AR E LRI 1L (RiE 2001), His
DHEW LR S 3k & LRI L5,

—7, HHNOERMEMNIC BT 3 E8ENZER
#{0IET % 9 2T, BREERDGEEZITOL W
Fe——DFHIZAEMTH B L OPEIN TS
(EERY 2001) o HFlC, ZERRKS 2 40, PREFMED WV
726, ZNF TREICHESCBEZ & s iR T
DEREFHRHNT iifae—r— L TH LN TE
7z (Newton et al. 1999), & 512, EFEDHTRICE
WTEERR Y/ L DR T HIGEIBICE RS L C LS
n, MNERZIET 2 #EB>—2— L THHT
HbZEhWE SNz (Okuhara and Harada
2002), %7z, TERR T 2 3B THEY Tl B ELS
T3 OMBNEREZMPT L0 Tn5 LT
b T3 (Amoatey and Tilney-Bassett 1994),
W27 27 Cl%, Honjo et al. (2004) 1= & 1) ZERIK
7 NG R e S e, L
L, EH0MEEN) MREICHHAT 44T 77
VSR H T2 L ) eI RS L7,

Z 2T, AW TIEIERK T ) 2R IEE L
C, BBEDA AT I TV T ES AT T T
LR SEF AT 2 BRI SREIE & 7 o PRI 53 A
DR % KAz,

MRELUFE

A 2009 4E5 H 21 HICH&ET, 5 H 28 Hizd
% EMRE T, 6 H 24 HiAb2e M TIT % - 72, FEAERT
Z3 HiEo 3 415 60 8K, $llik > 6 B[] 118 K &
HRE o 2 B 40 A, AbZednon 3 H: 60 Mk & L
72 BERBRECT % A SR OTEM: 2 04 L 72,
W TR S & 3SHERELL T, 1T oZRESIC AL,
SNATNEANTZR) ZF LYy o fFED

fib

WICANTHIREICF bR - 72, FEIZFERICHT
T—80°C DWHIEIC ATURFE L 72,

FERRIR T 2O ENH OPEIC I, TR L
L 728k 5, HiEoo 3 E£R= 2 5 20 UK, Sk 6
LMD 5 21 R L HRZE o> 2 JHp & 8K, dbzesm
D 3HEMD» S 10K E 7 > 20 il L Tkt L
72, DNA #i Hi 1% SDS 0.30%, NaCl 400 mM,
EDTA 5mM, Tris-HCI 20mM T i Bk & 11 %
SNET & Proteinase K % 50 : 1 D#EI&THRAL 2
VIR & -, 55°C 1 R o il ik T17 - 72,
W L7ZDNAIZ7 =/ — e 28 2 — L ihi
12 & > THBLL, PCR T & » T HID5E % Bl
L7z, PCR )+ i3 Amplitag Gold PCR Master
Mix (Applied Biosystems, Foster City, WI) %
Hw AT %>, 77 4 =—IZ ix Honjo et al
(2004) 259 7 7 7 TH L DFNERED A 5Tz &
W L 72 trnH-psb A $HI% B & O L intron FHIH
FWINET 2 2 MOIERKR T 27T 4 =—2 H 72
(# 1), PCR BB FefE1Z 95°C T 10 43 HI#A I
&) DNA R £ 7= b 24T - 7214, B
Hw 94°C T30 MM, 7=—N > 7% 14, HEX
W% 72°CC 14 T 9 A 7 v E 40 m#E ) R L
720 Z D%, 72°C T 75 BOMBESG %17 - 72, PCR
&> TSN PCREWIT Fra— 27 VER
pkEhEC & D orEEL, Higoo DNA Wik 2B L, 2
B2 h 7 2 TDNA R L7, Z ok DNA
R — Y ADT 7 —bELTHEHLE, v —
> Z1% ABI PRISM 310 Genetic Analyzer T,
Bk DEERRIR 7 17T 4 =— & Big Dye Ter-
minator v1.1 Cycle Sequencing kit (Applied
Biosystems, Foster City, WI) %MW, HEIEE
Hl & PeE L7z,

g T RN I, MEGA4 % F v TAT- 72
(Tamura et al. 2007), 45 TR Kimura (1980)
DR FV, SERR T 2D EE R, KK
AL 6, kA (NJ) 3 (Saitou and Nei 1987)
12 & - TR 2R L 72, R OEEMEIZ 7 —
2R Ty 7l (10,000 BAE) 12X - TEHfi L 72,

T, ERICHWLIEREKT ) 2774 >—

I 774 = —Hh
trn H (GUG) ACGGGAATTGAACCCGCGCA
psb A CGAAGCTCCATCTACAAATGG
trn L (UAA) intronF CGAAATCGGTAGACGCTACG
trn L (UAA) intronR GGGGATAGAGGGACTTGAAC
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AL 7oA A 7TV IOBLINI A AT T T
7 OAKENE R K 2128, HE TERIRL 728k,
IXRCAAY 7TV TH- T2, Hlkk, R=E, Jbz
FNCERIL L 72 BRI, AEZERTEMICHEN B4 L
TWeZ edb, §XRTCIVAAY T TV 7 ThH-
72 HEITHIRL72AAY 7 F Y7 Tld, AL
5 3T AEUR, RACHEALDS 23 UK TH - 72, #lEE TR
WUz A A7 77 ClE, FEIAEEIED 67 8
K, BACKHEALD 51K TH - 72, IRE TR 72
VXA T T TlE, BAGHAEDS 13K, RAGA:
A6DS 27T R T - 72 ALZ2H TERIR L 72 = F A+ 4
77 O, FREHDSEC ), (B
D> TNz dMERT 52 LI TE hh 572,

trnH-psb A TEIBDO WS D E R % 5K 312, trul
intron FEIROLE A DT A K 4 IR, 2 FHI
DL 2 JoE L CHE L7282 A, 5775

VAVR =RV i /A VAV M r Aol o PN = A e
WHAT B2 DL T - 72, TR/ 20

2 SHIROMRIERANIC b DL T a2 A T OB
SRR 1LISRT, BHEoffkizd~T7n g4
TETH-72, T, 4HEMAPNT 0S4 T7A
THY, NEMD 2EMT, ~"7TadfTAENT
vZ A 7By 3DOEETIRET HERHE, 1:2
DEETRAT 2EM»E 1 EMH 72, 72, ]
BTRINTHOEMI AT B IAL TATH-72, AL
BITIX, 7wy 47°C, D, EA1:1:10%E
ATRIETLHEM, A7 g4 7CLDH 31 DHE
A TIRAET 2B LT XToOfEifEs 7T a 5 4
7'CTH B ERICT» NI,

FAS T TV ETS AT T T T DIERK S
J I 2 OB R L8 b L7z R 2
EKS5IWRT, AAF I TVIDONTRIALTFEL
VAW onnTus {4 7A, B, C, D,
EM o B #E &b E <, £ %F110.002522,
0.002558, 0.002642, 0.003789, 0.002639 T& - 72,
kiz, dbzmic o7 vy 47D 70y
A 7A, B, C, EM» &<, £1£410.001261,
0.001278, 0.001319, 0.001319 TH -7z, ZDABD

R2 AL eAA Y77V IBLYZV AT 7TV 7 DI

it ok R R ke —— o (AR
RAGHAE  RACKEAR

dbzesm VA AT T 3 60 RIfERD

HE FAH T 3 60 37 23

i IVF ATV 6 118 67 51

R IVF ATV 2 40 13 27

R 3. trnH-psb A FEIBOIRIERY| D22

161-169 195-203 398-447
~7ay47A TTTAGTTCA AATATTAAG TATGTAAATAAAAAACGACTATAACTAATAAATAACTAATAA
~7a$47B TTTAGTTCA AATATTAAG TATGTAAATAAAAAACGACT - ATAACTAATAA
~7a#47C TTTAGTTCA AATATTAAG TATG e TAA
~7a# 47D TTTAGTTCA AATAGTAAG TATGTAAATAAAAAACGACTATAACTAATAAATAACTAATAA
~7a#47E TTTAGTTCA AATATTAAG TATG TAA
~7a#47F TTTAATTCA AATATTAAG TATGTAAATAAAAAACGACTATAACTAATAAATAACTAATAA

TP OBFIL F N YRR T ) L ETOME R

£ 4. L intron SEIROLEFEELY D2 F

VAT E v\
N7ad 4 7B
N7ug47C
N7aZA7D
NT7aIATE
VAP E A

49593-49630

CGCATATGTACTGAAATACTATATCATCAAAATAAAATGTTTATTTTTTCTATAAAAAAAAGAGA
CGCATATGTACTGAAATACTATATCATCAAAATAAAATGTTTATTTTTTCTATAAAAAAAAGAGA
CGCATATGTACTGAAATACTATATCATCAAAATAAAATGTTTATTTTTTCTATAAAAAAA-GAGA
CGCATATGTACTGAAATACTATATCATCAAAATAAAATGTTTATTTTTTCTATAAAAAAA-GAGA
CGCATATGTACTGAAATACTATATCATCAAAATAAAATGTTTATTTTTTCTATAAAAAAAAGAGA
CGCATGTGTACTGAAATACTATATCATCAAAATAAAATGTTTATTTTTTCTATAAAAAAAAGAGA

KPOBFIE F N IR T ) 1 ETOfLE 2R
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1. BERAR T/ 200 2 SIEOIERERSNC b & DT m F A 7T OB,

RS ATH I ITVT LT AT 7T TORERRT L2 FIROUEILBFN D H15 6 iz mAR A

1 2 3 4 5 6
1 ~7egA47A *
2 "7usA47B 0.000000 *
3 n~"7TugsA47C 0.000000 0.000000 *
4 ~7us 47D 0.001261 0.001278 0.001319 *
5 ~7usA7E 0.000000 0.000000 0.000000 0.001319 *
6 ~N7ugA7F 0.002522 0.002558 0.002642 0.003789 0.002639 *

NT7'r AT RITE, BRI 0.000000 & IEEIC
ﬁﬁ’o 7:0

2 SO IEEYIC b & O ERRIK S/ 2T
Z A TR AN L) B S N R B A X 2
IZRY, ~N7a AL TFEe~Ta s 7A, B, C,
D, Eo7n—72%01LL, Kic7w47DE
7L 7A, B, C, ErsafblL, "7Tws4
T A LTS A T BhabL, X bhicNTey
A7 AL 7Tr 34 7C, ErgibLizbneFH
2 517z,
BrlicBW A AT 7 7y e BT
ZORT T OMUREECIE, BRITERME O L5
EENBHFEMREAI R I N T2 LI - BH
1993), ¥ 72, IEHWACHEIEIC & BRI RAI &L A5
<, TR B RED ENTnwDE (25
2009) , FIACAEMER IS, ERHY A4 XHNS kD
EFIEMED B B RALT DR AL AR E DL H

WAT b2 FEEEIEL (TS 5 (Wa-
shitani et al 1991), *7:, HEFWICEEAEEE E
ACHACOMACH T 2 PRIF T B 7201213, $<
L20 oy MREMRET 2 BENH L LHEES
T 5 (R3S 2002) , AIFFETHFAEL 724 A4 7
FVOUBLIOZY AT T 0B AERI,
TEREAE & BACREAEDNIIT 1 0 1 OBA TIRAEL, WAL
B NT > 2 & CERMAIC M L T, 72,
ik 1 EFTII I0MEARL 2 HEL Ttz
A5, ZNLDIIMHE T 20 IR L B2 5 7 B 4EF T
hotze UbnZ b bFz, KR THAL 21T
& A EDEFRIFMAEAETL O e B R & ZeERIIZ
EEAMETEERIT) e TELREICHDZ E
IR E 7z,

FAN 7TV IES A AT T T 7D trnH-
psbA FEIESC trnL intron FEIOLE LA 2> &5, SO
DoN7a g A THREE N, trnH-psb A FHIK Tl
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nFa B A7D

—

0.0002

VA=Y &l

2. 2GEEOMILFNNIC L & O HERIK T 2 270 F 4 T OB AEN &) REEE X L7 R,
Ko FoBesriz 77— 2 87 7t (10,000 \) 2%,

ZonRER - —DODf AR, truL intron
WCIR—oDIEE R E —DDHA - RED R
N7z, trnH-psbA FEIFIZ, T F TIZ 816 FE KLY
THRERSNOBESEINTEY), 2D H 641 HET
R EH D REH SN TWDE (AR S 2008), =+
72, trnL intron 3, #¥V ) SYETEL DS
W E N T3 (Senni ef al. 2005), FJ 5
(2007) T 2WFZETlE, 10D A ) 74 F}
Exwy 3B T647bp H 109bp  DERDFED 5
Nz E@EL Tnwab, 28 L ICHEMSPHENICE
WTEDERDIRBH LN, £ DIFZEICHV S
Tw 3 (Fujii 2003, Kondo et al. 2007), L#*L,
Honjo et al. (2004) 74T -7 277V 7D 2 %Eii‘m
TERRIR T L OIS T3, trnH-psh A FHIBIC =
DDEIEH & — DDA R, Ll intron T
2BV T L =DM EER L —DDIFA - REDH,
HEN, BFEORRE ZIUIE T > T2, &
W TcRBENTZANDODONNT7'a Z A4 73RN
Wiz LT TBY, b=z =>, HElz—>,
Pl L MEBIC oD T a g4 THELLEL T,
Honjo et al. (2004) 13 3 FEISOIERIK 7/ L 50D
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Summary

Two varieties of Primula jesoana inhabiting Hokkaido are described as rare species in Hokkaido in the
Red Data Book of Hokkaido (Hokkaido 2001). The variation of chloroplast DNA (cpDNA) in the two
varieties of Primula jesoana collected in Hokkaido were examined focusing on the relation between gene
phylogeny and geographic distribution of the habitats in this study.

In Primula jesoana Miq. var. jesoana only one haplotype of cpDNA was found and in Primula jesoana Miq.
var. pubescens five haplotypes of cpDNA, whose types varied with the collected population and the locality
were found. Primula jesoana Miq. var. pubescens in Kita-sorachi distrinct were classified into three groups
according to the combination of the haplotypes: one had three haplotypes, C, D and E at a ratio of 1:1:1, one
had two haplotypes C and D at a ratio of 3:1 and one had only one haplotype C. Primula jesoana Miq. var.
jesoana collected in Hidaka had only one haplotype named F in this study. Primula jesoana Miq. var.
pubescens collected in Kushiro consisted of four populations having only one haplotype A, one populations
having two haplotypes A and B at a ratio of 1:2 and one population having two haplotypes were A and B
at a ratio of 1:3. Only one haplotype A was found in Primula jesoana Miq. var. pubescens collected in
Nemuro.

The results of neighbor joining analysis of the six cpDNA haplotypes (A, B, C, D, E, F) of Primula jesoana
found in this study showed that F was specialized first, and then D was differentiated from A, B, C and E.
After this, B differentiated from A and then C and E differentiated from A.



