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ZHE UPGMA phenogram ZHASIH T 4% AAZEL 349 FHATLE Fol
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- E(Ebenales)ol] 43l & U% 3} (Styracaceae Dum.)E 11& 1609 B HrFo= F
/=™ (Cronquist, 1981), Fokrlotet opwgjzt AMFo] #efF Y Hats A9 2 AFa <
2ol A G7tA] FHASA X E AoZ LA Ath(Fritsch, 2001). °lF <]
7P & £ WEUFE(Syrax L)& o 1209 EFT0] FolAo}, otrlgst 2 A Fa A
Ael7kx] FHAT BEXFS Holn Yo HAl ASA e F42FHez FHH Q. FF
o] WFUFa AEL 105 54 2RT0] £¥5E A2 284 Yi(Hwang and Grimes,
1996), =Hdls HEUFE 4 BFTH JAE 5N E(Pterostyrax S. & Z.) 1 BEFTo] 21
5o gltH(Lee, 1986).

g EHF-e] 734 )Xo tsiA & Bentham and Hooker (1873) o|% SIS 7ho] @
< =30 3o} oK (Perkins, 1907, 1928; Engler and Gilg, 1924; Willis, 1937; Hutchinson,
1967, 1973; Baas, 1972; White, 1981; Heywood, 1985), @A W&uUF o= 7HJFEd) 3 gt

=
u
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(Cronquist 1981; Thorne 1992; Takhtajan 1997). =3 wWHUF 22 sect. Styraxd(HF -0
o] YaAAE)S} sect. Valvatae(EHe AEFEAFHA)ZE TEHT, sect. Styraxoll& doll FRH 2
2 AX7F A& ser. Cyrtast 4 AAol AR7F Q& ser. Styrax?t E &= =dl(Fritsch, 2001),
Al WU S BHFEL ser. Cyrtaol E3HE
ZUo] B¥sle fE2UE A& didire J X2 Hemsley and Forbes(18389)¢] 2]&]
BES ZAZ i ] WFUR(Styrax japonicus Sieb. & Zucc.)¥
+ % Palibin (1900), Nakai (1911) ¥ Mori (1921)& Zuld] wWSuFet &
Eis 2 7)A% vk vl E=3¥ Nakai (1938) EF&59WUF(Styrax
shiraignus Makino)7F A4 x| gjAtke] £¥38e B gk vl 9low, o}-&2 Daigeno] 1908
AGatol A Qe TR A F LY oo WA BLo] WA= AHE FHETU
2ol MEQ IAEZFMUL(S shiraianus var. discolor)Z Hgste] AMFoZ HHEe v
Jort o]F 47)E 28R/ diEside dx7tA ARE 7150 AFG Aoz T
BAo] A7|EREd gk A B2g AdAolth
o) S U 3 (Styracaceae)ol]l gt EF/EH A+ T2 FHTH A7 gRE 01‘312‘34,
YEUYFES £33 2d59 3R Fxo fid sF-A d7(Copeland, 1938), ¢ 35
82 AT (Schadel and Dickison, 1979) 2 EX<o %34 ¢ F(Dickinson and Phend,
1985)%5°] X3E v} Utk Morton and Dickinson (1992)= wWHuU-Fate] &7 s3e] 3
B 92 $eo 2de AR YT (Theaceae)d FAIEE Hd vt o™, Steenis and
Brink (1967)& #7t9] 284 3 FEZ $x9 das 97t SAstes diy Fae
&2 Qlo] Fag FAYL B g v ok =3 wjSsubEas B Hos B
AatA gk, Aol Eabdoe] AMstE geeh WiHAEe] FH, deRY Fol AdAEF &
At 542 1 tH(Palser, 1961; Dickinson, 1993). # ol £ Fritsch (2000)& FefE 27
AP RZL DNAQ ITS 9471449 2 cpDNA, trnl 2 rbel®] F71MES 7122 3 &)
& Eo] dste] A(sect) L H(ser)dl EFH= BEFTEY FABA N W &4
on ol Fa) AEXeH ¥ AFERTH dFAA =% vt AUk
wald B A3 gE2UEad £235E BEFTE U o s RAPD markerg ©] &3 48
248 Fygste] daAztA TlLt Eﬂo 2 EMg 0 gle s &3,
o AR e FAH GddE Bostn BHT FARAE AR
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Table 1. Materials and collection data of Styracaceae which were used in RAPD
analysis.

Taxa Localities (date) & Sources Abbr.
Styrax japonicus Sieb. & Zucc. Jindong-myeon Masan-si Gyeongsangbuk-do SJAI
(W FHF) (Aug. 27. 2003)
Donneko Seogwipo-si Jeju-do
(Jun. 5. 2003) SJAZ
Wando-gun Jeollannam-do
(May 16. 2003) SIA3
Gubongsan Seo-gu Daejeon
(May 10, 2003) SJIAd
Anmyeondo Taean-gun Chungcheongnam-do SIA5
(Jul. 3. 2003)
Jiphyeonsan Jinju-si Gyeongsangnam-do SJA6
(May 8. 2002)
Chunghwa-myeon Buyeo-gun Chungcheongnam-do SJAT

(May 18. 2003)
Jirisan Sancheong-gun Gyeongsangnam-do

(Jun. 6. 2002) SJA8

Japan, Honshu pref. Osaka (K)

(Jun. 2. 1963) RS
Styrax obassia Sieb. & Zucc. Tonggosan Uljin-gun Gyeongsangbuk-do SOB1
(EEWR) (May 18, 2003)

Gyeryongsan Gongju-si Chungcheongnam-do SOR2

(May 19. 2002)

Jirisan Sancheong-gun Gyeongsangnam-do SOB3

(May 18. 2003)

Odaesan Pyeongchang-gun Gangwon-do

(ul. 12 2003) SOB4

Anmyeondo Taean-gun Chungcheongnam-do SOBS

(May 15. 2003)

Gayasan Hapcheon-gun Gyeongsangnam-do SOB6

(May 28, 2003)

Naebyeonsan Buan-gun Jeollabuk-do

(May 15. 2003) SOB7

Donneko Seogwipo-si Jeju-do

(Jun. 5. 2003) SOB3

Japan, Niigata pref. Hondo (W)

(Sep. 24. 1964) SOB9
Styrax shiraianus Makino Japan, Honshu pref. Nagano (K) SSH1
(ZREaR) (Jun. 9. 1968)

Japan, Nikko Tochigi pref. (M)

(Jun. 10. 1996) SSH2
Pterostyrax hispidus Sieb. & Zucc. Sungkyunkwan Univ. Suwon-si Gvenggi-do PHIL
(Ul Zs9) (May 31. 2002)

Japan, Honshu Tokyo pref. (K)

(May 2. 1982) PHI2
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fetw FEAAA G MAT 228 dS AR st AESHTHTable 1). ¥ AFsHA 23
EF T2 Royal Botanic Gardens, Kew (K), Botanische Staatssammlung Miichen (M) %
Naturhistorisches Museum Wien (W) 5 3¢ ZE# 423H MUEEES tio uo} &
5 A AbgstA e, £ A AHEE AMEY FAZEL ddstn gty AE
BEEA(TUD) Bt

DNA

UE AAPLE AMESIY FAAZ FHol ¥o AR 34391, CTAB method
(Doyle and Doyle, 1987)8 W& 3 ofgfo] whioz AAA oF 1.0g9] #L& 05% 2-8
-mercaptoethanol®] #7149 15ml¢] extraction buffer(2% CTAB; 100mM Tris, pH 8.0;
50mM EDTA, pH 80; 500mM NaCl)e]l €& % 65°ColA 2087t incubationdt®, Z2)
phenol 3}&E, &d 59 EBEES AASY] Hsle], extraction bufferd] 2% PVP-408 #
78t} Incubationd SEVACE %(chloroform:Isoamyl alochol =24: 1) 75 mlE #H7}stod,
3,200rpmell A 303 AlEE st FEAE Hstn o] ¥ 2/30] HE 49 isopropanol
< AN F, -20°CollA 12417 o] HAFHTHE 15000mpme 2 5087 AR s
DNAEZ 239t 2218 DNA pellet> 70% ethanolZ 4|23 & TE buffer(l M Tris,
05 M EDTA, pH 80)° €389, Geneclean kit(Bio 101 Inc., CA, USA)E o]&3}4
DNAE AA At

A
oy

PCR #3

PCR¥3& AA 25 BIZ 339y, 10-50ng DNA, 1 unit Tag DNA Polymerase
(Bioneer), 10mM Tris-HCl, pH 83, 50mM KCl, 1.5mM MgClz, 0.001% gelatin, 0.5uM
primer ¥ 200uM¢] Z+ dATP, dCTP, dGTP, dTTP %°| E&= Ut Primere NAPS
(University of British Columbia)ollA4] #|2}¥ No. 1-1009] 10-mer oligo primerg ©]-£3%}%

o

9°Coll A 283} pre-denaturation, 94°Coll A 183k, 44°Cell A 287, T2°CollA 2R o2 T4
# amplifying cycle® 353] 983195, npxgtes 72°ColA 72 59 extensiono 2 T4
H 3449 PCRIAS AX DNA product® 750 Witk ol z}ze] primerd] g 7]
9] PCR #4& B¢ screeningS A, A9E primerd 2 33| o] wHEATPS S35}
Aol Fg kS primer2 ZA3}5AtE PCRE §3t 34d€ DNA products 1 EtBr
o] £3% 15% agarose gel2 A7|9%F 5o UV-illuminator’dol A band9] EAFF5 &<l
3 ol & #Hgs

AN L FAH FABA B4
RAPD Ao 4ol Uehd 7 band@ shibe] F42 ATl #, ol weh 2] 19
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M1 2 3 45 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 M
9 €42000bp

41000bp

L Il 4500bp

N AR ]

Fig. 1. Electrophoretic photograph of RAPD with the primer No. 29. M: Molecular
Marker

M1 2 3 4 5 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 M
«42000bp

bl €4 1000bp

— . —

4500bp

Fig. 2. Electrophoretic photograph of RAPD with the primer No. 34. M: Molecular
Marker

M1 2 3 45 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 M
42000bp

41000bp

— e — — — — — — —

4500bp

. — — — — — —

—

Fig. 3. Electrophoretic photograph of RAPD with the primer No. 71. M: Molecular
Marker
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oo &, ] 1
0.008 S. japonicus
L0017 g japonicus 3
9.022 8. japonicus 2
0.032 0.002
—0013 o japonicus 6
0.009 - f4po
L 0013 g japonicus 9
0.001 1
—009 g Japonicus 4
0.002
0M3 g Japonicus 5
0.006
0.003
0013 _ s japonicus 8
9021 S. japonicus 7
—Q03_ o sbassia 1
0.035 _0003
L 0018 g opassia 2
0.003
—0014_ g ohassia 4
0.002
014
0,003 L0018 5 opassia 5
~0017__ 5 opassia 3
0.001
0.017
0.018 0.001 S. obassia 6
—0 L0018 s gpassia 7
0.018 .
0.018 0.003 S. obassia 8
L 0018 _ g opassia 9
~0208._ 5 shirsianus 1
0.022
L0018 g shiraianus 2
—2018_ o hispidus 1
0.078
L0014 b pispidus 2

Fig. 4. A phenogram by UPGMA clustering method on Korean Styracaceae based on
RAPD analysis. The branching point is positioned at a genetic distance of Nei and Li
(1979).
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022 TAE:, AA OTU g A=PES A 3}912‘11, PAUP'40 (Swofford, 2001,
version 4080)& ©]€3t Nei (1972)8) #A44 AgAFE thh W8 e Nei-Li (1979) 9 A
A4 o]g3td HMFARCRIEAFHE S =EIQL, =FE AaPEE A%
UPGMA® ol 2l phenogramE 243 3+ th(Fig. 4).

A 1 g 3 &

[

2R AEE 22ZMURE AS dFAre] AAsE shetHA ¥ o] dE2AE A
52 A}E39H(Table 1). WEFEH 2278 Aol thdk 1570 primerel ¢ RAPD &412
B % 238709 AH FANEE A F AN, OI%‘ 0.02%°) Z3te 5719 W=e A
EFTAN TFHo2 yehdt. PCRAAS Bt FFd RAPD HIEL 200bpolA
1,800bp Atele] FzhellA fEE o, RAPD dHE2 &ﬂoﬂ HNE zol2 BolAL, Eu)
AAZ]E U3 X2 2 band patterne] FEHAY Y AL A7
OTUZ 3 Fs8lod 712A8d8S Z}H ol & :Lﬂi Nei and Li(1979)¢] #3% ALA+E
ALgE] B HAPE(ALE) AFBE S &3 1, o] 3 UPGMA phenogram (Fig. 4)
g A T 2 S 110:“@71111]‘32}—4 FABAE EA3IH T RAPD 49 oia of
U5 Ade §37 vRAE AP g, fEusT JIe HFAE AFPE
0.026-0.066, Z& AT JEL 0.026-0.051, E5F LP?‘ AgL 0035, JHETH HAS
00289 oj$ @& e Jelie &3k € &) F R T 2 FARAE BT

UPGMA°ﬂ 942‘} AENE 33 AH(Fig. 49 HF5 79 X]c’—d]% AA o] shte] 3
s F-2Z2F0UR Aol B4 % shie fdTE dA6H o
F Tl ?E}”ﬂ '5'1‘°4 FEHog YHEsHY f3AHE 98 A0 wEd YAFs
L 7o e T} A £ FAA AYAFE BRAFAG
ol 3t A= Fritsch (2001)7F DNA9Q ITS 49714 <€, cpDNA, tml 2 rbel® /71X EE
HEYTE AE5S AT 2H StyraxdWl e Cyrtagell WEUF, S5, 5

BHrol 34 TeEHY, dEuFrt o5 & FEH} A v fHTE
, EEUURY FE25UUES 3 & st T EREHAY AEHg sUT
g5 Aol B f:‘_ fE2 T AATEE GRS AAT(S japonicus 2, 6)FF LB
AAL(S. japonicus Do) FRHIL, oL TR} FEHEAH JNAT(S. japonicus 4, 5, 7,
) FRE F IRAY dx vpibe] AMIS. japonicus 1, 3T HFHo2Z FArt A=
A W EUEY ANAES japonicus 1~8)F dEAL WlFUF9 AAE(S. japonicus 9) Alel
A FdF FH4 AgAFlA FAHE A2 eyt ZERuFe AATLS u—r7‘]
o WA obassia 3, 6, NH FH4 EFAG MAT(S. obassia 1, 2, 4 5)01 AL 3
393, ATE JHS obassia 8)F YEAG NAE(S. obassia 90l 7 F HFAow %
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ST FHECZA HFE EHTE T E5UUNTY X5 Uy 7
FARAE HEFE 2F4E BT FF4 ZEMUYFEY AAE(S obassia 1-8)3 Y E A
T ANAT(S obassia 9) AtoldME e FE9 FAF AGRFAN FAHE
Ao Hol R4 AMEH AR AAER B §AH BAS HAFATY. FF
Nakai (1938)el 9|3 Zxd v} e =4t EXFYYF 9} ASZF )T A7} ghof
Hol wHuFae] FARA o] 8" F A=F AIYF AA A} o] Fo] of & Aojrh
ool ARE FHd HW RAPD markersol] 93 BEMHH L Al g2 UTae EF
X &7+ 2 FZ FddA 283 U ATt FABAE Agsed e f8

Ab A

Are BAF AP SIS ATAY(FANE 062-041-026) 2 H3rlei =2
Elolﬁ:rlﬂ]”e A ABAEO B Ie/N R E S 4 FA A(PF0300201-00) o3 S5
A7)l ol FAL=RHUH. '
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Analysis of Relationship of the Korean Styracaceae
by RAPD Markers

Hyuk-Jin Kim, Kyoung-Hwan Tae and Joo-Hwan Kim’
Department of Life Science, Daejeon University, Daejeon 305-716

In order to estimate the relationships among four taxa (Styrax japonicus, Styrax obassia,
Stvrax shiraianus and Pterostyrax hispidus) of two genus in the Styracaceae and their
regional populations, RAPDs analysis was performed. Fifteen random primers generating
238 RAPD bands were enough to reveal differences in genotype bands. They were
clustered into three groups by the UPGMA phenogram. The first group was Styrax
Jjaponicus populations, the second group was consisted of Styrax obassia populations and
S. shiraianus populations, and third group was Pterostyrax hispidus population. The
UPGMA phenogram based on RAPD analyses showed that Styrax obassia and S.
shiraianus had the closest relationship among four taxa. Species as well as genera of the

Korean Styracaceae were well discriminated by the RAPD analyses.

Key words: Pterostyrax, RAPD, relationship, Styrax, Styracaceae,
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