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At Aol A58kl = /N7 U Quercus gilva Blume)oll thet §7414] thFde EA]sko] Hddet
2 #Hs7] Y3t 71xdolg nHE 5XO2 stk AFE Y ST 807HAHIE tiA S 2 ISSR (Inter Simple Sequence
Aetsith F 6712 1SSR Tefolnl& o] §oel TS FENBE BASIEO 1 % 6779 FELE
Aoz teth AT 42olMe] td A4 8-S 93% UEREOn], SI (Shannon’s
information index)=0.237, & (Nei’s genetic diversity)=0.156= UEFGTE. AMOVA 4 A3} F= 0.1699] 2 Hol 3
@ 7 23 S5 UEhleh AA S0l 17%7F A ZF Zol, A 83%= e W A Tt EXjste Ae®
so] ZIeF 7ke) wolmeh Atk o] wol7} o 2 A02 UeRirh oje} 2 ATAIE HlEoR ATIAGR AAIA| 9] 4t
AR 27 2 A& RUEE, ASSHY S 58 A4 43 A3 A 9 A Ed 9
A4 9 AT BAH AN Ao] S B WAL vlsors Bado] g AR AmErk

Abstract: This study was to analyze the genetic diversity of Quercus gilva Blume growing in Jeju Island for
developing a preservation strategy. We examined the genetic diversity and structure using 6 ISSR primers and
investigated 67 polymorphic ISSR amplicons in 80 trees distributed among five populations. The average of proportion
of polymorphic loci were 93%, the average level of Shannon’s information index was 0.237, and Nei’s genetic
diversity was 0.156. According to the analysis of the molecular variance (AMOVA), F, was 0.169 indicating there
was a genetic variation among five populations. 17% of the total variation was allocated among the five populations,
while the other 83% of the total variation was in individual trees in each population. The result could be due to
the uneven number of trees among the five populations. Based on these results, the preservation strategy could be
developed, for examples, considering for designation as “forest genetic resources conservation area” about the habitat,
monitoring continuously, fostering the growth of seedling, ex situ preservation of genetic resources, and comparing
the differences of environmental and genetic characteristic with population in ex situ.
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Table 1. Location and characteristics of 5 populations.
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Figure 1. Location of five Quercus gilva populations
in Jeju island.

Population Latitude Longitude Alzli;l;de ?é?;l EStimi?ltg?Vigigi:er of
Jeoji-ri 126°16'49.41" 33°18'40.50" 148 533,559 22
Cheongsu-ri 126°16'37.13" 33°18'08.87" 123 105,075 6
Gueok-ri 126°17'3.12" 33°17'49.71" 133 282,681 45
Harye-ri 126°35'52.58" 33°19'15.17" 326 394,614 3
Hwasun-ri 126°19'50.90" 33°15'53.38" 122 19,031 4
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2. DNA & 2 ISSR PCR

AT A AEE GAAPEE o]-8-5to] ukd] $- Dolye
and Dolye(1987)2] CTAB W2 A3t Saghal—Maroof
et al.(1984)2] RIS o]-&5to] DNAE F&35H3ith 21 &
2 72719] primer (UBC biotechnology laboratory primers,
University of British Columbia)E ARg-3}0] of|H| A3 A
gk A3} AFA0] B 6749] primerS A sto] A0

AFESF tH(Table 2). PCR £24HH2-2 template DNA 10
ng, 0.1 mM dNTPs, 1X PCR Buffer, 0.6 pM primer,
0.0025% BSA, 0.6 unit Taqg DNA polymerase©] total 15
volume©] H| =& FFH4E 7K vhgHS 94CofA] 1
3027 AA P GAE Az F 94CollA] 40%, 50T
A 45%, 12 Col| A 18 3022] TA-S 353] HkE 5o 72°C

oA SE 7t HFE FEA AT PCRS £33 2Z AE
1.5%% A %3t agarose gelof] 93 & 1XTBE buffer(89
mM Tris base + 89 mM Boric acid + 2mM EDTA pH8.0)&
A& 7145 kitol| A 29k 160 VE 1173}0] 24171 30
7 A719%F AFH

o] & gel2 ethidium bromide €02 AHMslo] UV
trans-illuminator A}oj| A &3t 2
GeneRuler™ 100bp Plus DNA Ladder (Thermo Scientific™,
USA)E 7|&#o2 dha s vi=o] 475 HA 3] data matrix
2 2pgstert

Table 2. ISSR primers analyzed for Quercus gilva and the
sequences and annealing temperatures for PCR.

Annealing
temp. (C)

UBC#811 50C

Primer Sequence

GAG AGA GAG AGA GAG AC
UBC#813 50C CTC TCT CTC TCT CTC TT
UBC#815 50C CTC TCT CTC TCT CTC TG
UBC#818 50C CAC ACA CAC ACA CAC AG
UBC#820 50C GTG TGT GTG TGT GTG TC

UBC#843 50T CTC TCT CTC TCT CTC TRA

UV trans-illuminator Aloj| A &+
2 WEe] 458 0% 12 Ay
of SHEAE Ao
POPGENE ver. 1.31 program(Yeh et al., 1999)%
o] tfg & [ZAFS] H|E(P), Shannon’s information
1ndex(S L, Shannon and Weaver, 1949), Nei®] -§-Z1%} t}oF
SHRAAL, Nei®] 424 7 2|(Nei,
1978)9]] 7] 23}o] PHYLIP ver. 3.5 (Felsenstein, 1993)2]
NEIGHBOR =273 o]&3] UPGMA (Sneath and
sokal, 1973)2.2 GZ3t & dendrogram©. 2 X &3} ch
3T Arlequin 3.1 (Excoffier and Schneider, 2005)& £3f|
FHHel|o] BIY s Aol 7] $J8F AMOVA (analysis

of molecular variance)&-4]-S 4345} c}.
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% 72719] ISSR PrimerE ©]-&3}o] oju] A3
3 @ Ao] =23t 67} primerES o]-8-3fo] AF
shelck. wraE 837)e] ZEAE F AAAo] &
N FFAES o= A% A3 A iAo
= 9k sAe) AR Alelg 67708 frAHol
Aol ol Ao tepdeh A7 OEE §
Aate] ul- (P2 Hate oF 93%olnl, 7 ol A 7
| H2 of 48%2 *Pgﬂ‘)“’% ARG Bt A
SRS FERDFAAFUIE Fole) A
T 2O uhH(4=1.82, A~1.38), B}exe] Aeho] 74
A FEPLTHA=L19, A-L1d). % 3ol x] A
o] §AthoFAd-S UEY = Shannon Information Index
(S.1)9} Nei’s genetic diversity(h)= Z+Z} 0.390, 0.248 2 L}
Bt o, A pFEo A o) FakE 242t 0.237, 0.1560] 81
o} Aohdas 2ol|(S1=0364, h=0234)9} g
(8.1=0.333, 1=0.215) Feto] of& o] vlsf H|w A =
L 72 YEMY I tHTable 3). Choi et al.(2015)2] Lo
Ot A AAS, AR Aol AlRtE 23}, dh A
A e] go = Qg A9l Fast B AA 4ol
2 74 Holgks IAR A2 AT W ATk
ol & xIthaL Hesgl o, Lee et al.(2002)2F
Kim et al.(2009) T3t Xte] 2717} 25 A4 F
5ol 7h&EshEM, 2 AT 2717 B {4 v
doll FFE PlAlE ALeg sty & Ao
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Choi(2001)2} Suh et al.(2001)2] RAPD markerE ©]-85
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M EHEE 1), A AR UE(P)e BAHAILE,
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= EYH(S.1=0.336), THe]3K(S.1=0.243), =L
HS.1=0.230) b= 2 g YEH Yitk(Hong et al.,
2013; Kim et al., 2014; Jeong et al., 2007; Kim et al., 2009;
Shin et al., 2014). $tH 3|7 EARAEQ] Tmadgreg
(h=0271, S1=0.429)= 77X FE 2T} =& 7HS e
=, Son et al.(2013)> A=9] FATFA 9 theel =
& 9] fJo= wujeklelu BETHE EAo® <l
el = ohe, 53] 20 mj¢ F& dFAEEY
Aol aujeFA B Heke] XSt ate] uhet vie- =
< FAA Hol7} Uephdths AueS IAR et
2|7} BE o] For} & El7=%(outcrossing) <
of A} o] Fof ogt ATl dojur] wfZol 744
Aoy Ak she AlEET & AT S A4
gtch . HdstgtiLewis and Crawford, 1995; Ranker,
1994; Maki and Asada, 1998; Xue et al., 2004; Luan et
al., 2006; Nybom and Bartish, 2000). 7}7}A|YF-9] 75
e e|el o] BlrbpA s Frfsto] At AAYA]
el AAAa=7E AaL, A4=7F 9ol ol dAfshe 397t
ol 18] 7} ul-e- =5, wWote] ofs 7Y HA|
7hEE Jow HS o medegHrs e f
At ds He 2oz Hojloh

e S

Table 3. Genetic variability at 72 ISSR loci in five populations of Quercus gilva.

population N P A Ae h S.IL
Jeoji-ri 22 72.2 1.72 1.35 0.215 0.333
Cheongsu-ri 6 40.3 1.40 1.22 0.138 0.210
Gueok-ri 45 81.9 1.82 1.38 0.234 0.364
Harye-ri 3 25.0 1.25 1.20 0.111 0.159
Hwasun-ri 4 19.4 1.19 1.14 0.080 0.117
Mean 16.00 47.8 1.48 1.26 0.156 0.237
Overall 80 93.1 1.93 1.39 0.248 0.390

N: number of individuals, P: percent of polymerphic loci, A: number of alleles per locus, Ae: effective number of alleles per
locus, h: Nei’s diversity(Nei, 1973), S.I.: Shannon’s information index(Shannon and Weaver, 1949).

Table 4. Comparison value with Quercus species of the subgenus Cyclobalanopsis using RAPD marker.

Species P h S.1
Quercus gilva 93.1 0.248 0.390
Quercus gilva* 91.5 0.249 0.377
Quercus acuta™* 95.2 0.163 0.261
Quercus glauca** 97.2 0.172 0.275
Quercus salicina™* 95.1 0.148 0.241

P: percent of polymerphic loci, h: Nei’s diversity (Nei, 1973), S.I.: Shannon’s information index (Shannon and Weaver, 1949),

*: Suh(2001), **: Choi(2001)
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Table 5. Analysis of molecular variance (AMOVA) at the ISSR in five populations of Quercus gilva.

Source of variation d.f. Sum of squares Variance components  Percentage of variation
Among populations 4 109.346 1.620 16.93
Within populations 75 596.167 7.949 83.07

Total 79 705.513 9.569

Table 6. Nei's genetic identity (above diagonal) and genetic distance (below diagonal) of five populations of Quercus gilva.

Jeoji-ri Cheongsu-ri Gueok-ri Harye-ri Hwasun-ri
Jeoji-ri oo 0.9651 0.9669 0.8834 0.7879
Cheongsu-ri 0.0356 oo 0.9562 0.9021 0.7984
Gueok-ri 0.0337 0.0448 ok 0.9259 0.7945
Harye-ri 0.1239 0.1031 0.0770 Hokdk 0.7382
Hwasun-ri 0.2384 0.2252 0.2300 0.3036 Hokkx
Jeoji-ri
Gueok-ri
Cheongsu-ri
Harye-ri

Hwasun-ri

Figure 2. Dendrogram using the UPGMA method based on Nei’s(1978) genetic distance
for five populations of Quercus gilva.

AMOVA 24 23 A4 4
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