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Genetic diversity of cultivated Luohanguo
(Siraitia grosvenorii)based on ISSR marker
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Abstract: Luohanguo(Siraitia grosvenorii),a liana species of Cucurbitaceae,is locally economic important cul-
tivated plant, endemically distributing in Southern China. The genetic diversity was analyzed using inter-sim-
ple sequence repeat(ISSR)technique,that a total of 62 female from eight cultivars and 13 male individuals were
collected. Employed with 13 ISSR primers,88 scorable amplified bands were detected, of which 64 were poly-
morphic. Principal components analysis(PCA)was conducted for females and males respectively,and dendro-
gram was constructed using an unweighted pair-group method with arithmetical averages (UPGMA) method
and Nei & Li similarity coefficient. The results demonstrated that a high degree of similarity among the major
cultivars Qingpiguo, Hongmaoguo and Baopengzi, with 0. 958,0, 952 and 0. 988 of mean similarity coefficient of
intra-cultivars respectively, which indicated that they were low genetic diversity. However, the cultivars Chas-
hanguo and Dongguahan showed a relatively high genetic diversity, with mean similarity coefficient of 0. 879
and 0. 829. The male individuals also had a high level of genetic diversity.
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%, BURTHSHERTOBMKY TR —FEFE
B B AR AR KR E R N (LS %, 2000) , Xt AE B
fE R RE REANEERD. IR K
BE GEERESEMNTINR"H, BREF RN
AU (A R %, 1981) , BIR B Y 2T i
Z—. EERIELTMAMER BKE R
RMNEMWHEEREZREY K, RIEBMEME
WEHE L BAE,

ISSR (inter-simple sequence repeat) f&— fh #r
B B9 5> FFRIC(Zietkiewicz %,1994) , BB R K5
SEHM B M (Tsumuray %,1996 ; Fang %,1997),
ERIMATREEZEZFHEY HBRESHEERR
(Blair %£,1999; £ ¥ %, 2000; Martins %,2003; &
HiZ4%,2003), MBRRKNARFETERPEMFR
4y FHIR AR BRI BOR TG B B I8 5% 5 H (F
W& %, 2000; #2584, 1996 ; R N 4R %6, 2003; L ¥
%,2003; B %, 2001) , TGk = FEMfE B M S
AR R RGE ., AR A ISSR 4> F4R1EXT 75 4
BEFARELETT AW, BN ETHRRES
DURBBRE R, A RIEF R REENRF
A A S HE R 2 B AR E .

1 MpEE5FE

1.1 E9

LRMBRETBEARBERELS AGEERNR
SHBMEZERES . 7E8—HIFR LB
MEFEME MR AR—-GHES , HANRER
AR-SAHBRAEREDL 3 . REBWEKMN
Fo@AKPHFEZEHE, FHT-70°CHEMKE KA
PEM., BERER 7 MR MRS 62 iy, K
FOLMABTFREREQ LOERH BT B.
KR O LMD  SHEREM KRR I
TH (L8 MRM.FH | HERRRHE, U i
IR (Ha i & R (YO BER 13 . &8
MRS MREMIE L,

1.2 2 DNA RER. 5| #0%i% 5 PCR ¥

¥ 5 CTAB % (Doyle %, 1987) I Bt B I & vt
& DNA,

LIFTHA ISSR 5l A T A A A M,
519752 BIMERFRET K (UBC A K
EAEISSR 5[5 . M 69 MEIHFEEH 134
PHREAFEW. Z5EFTHE FTREW. RNBE

WEI MR T2 75 4 DNA R 1, & ISSR
SIMEHREFIILE 2.

ISSR #"#% |2 B % 14 25 b AL BE R 25
nL B PCR R A& : 49 30~50 ng 4R DNA,
1U Taq &% ,1 X PCR 22 #h ¥ , 2. 0 mmol/L MgCl, ,4
# ANTPs % 0. 2 mmol/L,0. 5 pmol/L |#j. PCR
PHMBRE N 94 CHUEM 3 min, BFHIT 40 PMEH .
94 “CAFH 1 min,52 ‘CiBk 50 s,72 ‘CIEM 2 min, 1§
RS 72 ‘CIEM 7 min, § =Y 1. 5% BT AE
AR B Uk 4 %, | Lambda DNA/EcoRI+ Hind Il
Marker fE IRl T BEXT B, R Z e 6, 8 H
FR-980 % B AUR (X _EME BAR TR
1.3 HI\/H M

ISSR £ BHE4RIE, M —5 | #8174 d 3k
TBR-BFFHANEFREE, RBHER T
BABE LAY HAFICH L.EHFIEN 0 W FERIER
ALK I, QOB T AT B R M3 B B AE 400~2 000
bp EEI N MY A A gid%&. FH NTSYS-pc ver-
sion2. 02 # {4 (Rohlf,1998) 3+ 8 T Nei 4 (1979) 4§
U R B K E B Eigen 8 54 51 0f M B Fn
HEVRA T R 43 #7 (PCA) , 3 #H4T B ¥k 9 UPGMA
BEDW.

2 BRELW

2.1 FRERRNSHESN

FJ 13 A~ ISSR 5| ¥ %t 75 {57 ¥ & 89 & DNA
TYH.TAYT RN HER K, BIK PCR ¥
FYEEHFHRE VBN ETRREEHE
WHRE 2, BRIERBT 88 KY MWW CEHEFA
5l 6.7 %), Hh 64 FREBHN, BBLWHER
(PPB)} 72.73%. 5% UBC811 BRI &# K&
2,4 3 %514 UBC840 B RIM &£HHE L, H 10
%, Hgy UBC86s I MBI HRILEMRI .
2.2 R RERNBESEESHT

RIBBEIA 0,1 MM, T E M E A Nei #1 Li
AR, RMEBEROTHHEMUERRLE
3. RRVIFER . CBR BT AR5 EFE M
HRBARE , FHE 55K 0. 958.0. 952 F01 0. 988,
XENRHNRFAFEZIERAREREER
KN FER QB ESMHERZME. Q8 F 4 M
mZHE.Ql 5 Q16 & Q11 5 QIS5 Z{H, 4 ER H3
F 120 HaZBE U RBHK B2 4 MK ZEY
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0.879.0. 829 F1 0. 877 ; WA M SR 4 & (B RO AR RA
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Table 1 List of materials used in the study

WS o R REM W o5 P33l
Code Name Places of collection Code Name Places of collection

Q1 HEE WL % B Zhoucun, Longjiang B1 B #11 % B A Zhoucun, Longjiang

Q2 Qingpiguo ¥ % ¥ Zhoucun,Longjiang B2 Baopengzi 7L % B4t Yimacun, Longjiang

Q3 Kt % Bk Zhoucun,Longjiang B3 2% £ {F # 4 Baohecun,Chadong
Q4 XA £ £ #4F Baohecun,Chadong B4 ¥IL % {EF 4T Jiaxiangcun, Longjiang
Q5 % % F M4 Baohecun,Chadong B5 ¥ % B%E K Bao’ancun, Longjiang

Q6 X £ 13 ##f Baohecun,Chadong B6 #0 £ HATH Qizhucun, Longjiang
Q7 % & - X H Renyicun,Chadong B? ¥ % M Longyincun, Longjiang

Q8 %18 % 1= X # Renyicun,Chadong B8 # % &% Shangweicun, Longjiang

Q9 ¥ £ 1= ¥ # Renyicun,Chadong Cl1 LR 1 £ ¥4 Yimacun, Longjiang
Q10 2% £ {= X4t Renyicun,Chadong C2 Chashanguo {1 £ ¥ I 4 Yimacun, Longjiang
Q11 %R £ {= X #f Renyicun,Chadong C3 % ¥4 Yimacun, Longjiang
Q12 BT & HATH Qizhucun, Longjiang C4 #11 % A Longyincun, Longjiang
Q13 WL % HAr 4 Qizhucun, Longjiang C5 3% £ XEH Dagincun, Yayao

Ql4 WL % Bkt Longyincun, Longjiang D1 L3848 X% £ £ M4 Baohecun,Chadong
Q15 WiT % L4+ Shangweicun, Longjiang D2 Dongguahan 2k £ £ f14f Baohecun,Chadong
Qls WL % {£¥ 4T Jiaxiangcun, Longjiang D3 % £ B A O Baishikou,Chadong
Q17 B % Fi LA Lajiangcun, Longjiang D4 B % EH A Jiaxiangcun, Longjiang
Q18 B % {844 Bao’ancun, Longjiang D5 #7L % A Longyincun, Longjiang
Q19 3% £ K FEH Dagincun, Yayao D6 3% £ XEH Dagincun, Yayao

H1 gaER #YL % B Zhoucun,Longiiang Ml DR # I % HATH Qizhucun, Longjiang

H2 Hongmaoguo 1T % 4 Zhoucun, Longjiang M2 Malingguo 1T £ HATH Qizhucun, Longjiang

H3 WL % 3% 54 Yimacun, Longjiang T1 KR 1L % B2 4T Longyincun, Longjiang

H4 WAL % ¥4 Jiaxiangcun, Longjiang T2 Changtanguo {1 % HATH Qizhucun, Longjiang

H5 B S $1 1A Lajiangeun, Longiang Ha 7fER ¥ Huapizi 71 % HATH Qizbucun, Longjiang

Hé6 BT % R+ Bao’ancun, Longjiang La HI{L¥F Lajiangzi 11 % & F #F Longshecun, Longjiang

H7 % HAT# Qizhucun, Longjiang Y1 HE#k Male YL % FH Zhoucun, Longjiang

H8 B % £ EA An’mincun, Longjiang Y2 ¥ % B ¥ Zhoucun,Longjiang

H9 # % Bk Longyincun, Longjiang Y3 BT % B DA Yimacun, Longjiang
H1o0 KT % B KK Longyincun,Longjiang Y4 % % % #1144 Bachecun,Chadong
H11 % k44K Shangweicun, Longjiang Y5 1L % {E ¥4 Jiaxiangcun, Longjiang
H12 ®IL % T HBE Xialongyuan, Longjiang Y6 WL % 3 I0H Lajiangeun, Longjiang
H13 B % T # B2 Xialongyuan, Longjiang Y7 % % {Z X #f Renyicun,Chadong
H14 FE % £ XF 4 Daqincun, Yayao Y8 % % 1= X ¥ Renyicun,Chadong
H15 R £ K EH Dagincun, Yayao Y9 BT £ 8%k Bao’ancun, Longjiang
H16 HERE £ # 44 Huangjincun, Yayao Y10 BT % Bk Longyincun, Longjiang
H17 REI% £ # 4 4 Huangjincun, Yayao Y11 ¥ % F#H Shangweicun, Longjiang
H18 3% £ ¥ 44 Huangjincun, Yayao Y12 T £ XEFEH Dagincun, Yayao

Y13 3 % H LK Huangjincun, Yayao

AT HE—F TR RN RESTHRE,
MAMHEERE TR SN S HRMERHETT £
BAath . E—ME_ERSZMAINBEREER
#13.59%f41.23% ., BEAMN_EXERLE1.HE
2, NEIWTREH . BEER CERMBHEFN K
ROEGETLSHESEBNRE . HRANERE

AN BROEBRH HILLHIZHISF HIS URFKE
RE QL QT M TR BMERXSI HHE HF
HEMESHBREERFER, SEREFIHHEX
BB HoAl G M B BT, R B R RRIE  F K
REUMQDMBHNSEEEPEMETERE
ERXE, EARERXRRIE. MHRLRMLMK
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Table 2 Primers, their sequences and the
amplification on 75 individuals

2| 41 7 5 Eig:-Bs EEHE EBESKR
2|4 5039 KRR £ H¥  Percentage Aof
Primers Sequence No. of No. of polymorphic
57.3 total p(?lymor- bands
bands phic bands (%)
UBC808 (AG)8C 5 2 40. 00
UBC811 (GA)8C 3 1 33.33
UBC826 (AC)8C 7 4 57.14
UBC827 (AC)8G 8 8 100
UBC840 (GA)Y8YT 10 6 60. 00
UBC846 (CA)8RT 7 5 71.43
UBC852 (TC)8RA 6 4 66.67
UBC857 (AC)8YG 4 2 50. 00
UBC866 (CTC)5 7 4 57.14
UBC873 (GACA)4 8 7 87.50
UBC874 (CCCTH4 8 8 100
UBC890 VHV(GT)7 6 5 83.33
UBC891 HVH(TG)7 9 8 88. 89
& 3t Total 88 64 72.73

H=(A.CHT); V=(A.CKRG); R=(AFH T); Y=(CHG.

R T T U B O I 48 48 (oLt

%3

Table 3 Brief summary of genetic similarities

within cultivars and males

BAEH T RE
S MR Genetic similarity
I\? Sample
ame size BAME BKE FRHE
Min Max Mean
# KB Qingpiguo 19 0.776 1.00 0.958
4I £ 3 Hongmaoguo 18 0. 854 1. 00 0.952
18 W ¥¢ Baopengzi 8 0.970 1.00 0.988
2 11l B Chashanguo 5 0.825 0.989 0.879
£ JA W Dongguahan 6 0.717 0.989  0.829
04 B Malingguo 2 — — 1.00
K ¥ B Changtanguo 2 — — 0.969
HE Bk Male 13 0.780 0.980 0.877

2.3 Bigkn) UPGMA BESH

R Nei 1 Li A5 14 RBUN FH UPGMA #3#
FRESW . BRMEKRBEXRRLE 3. EREK
. HERE(R QM QN LB HE (B HLLHI2,H13
M HIS B EEARIN - E=4XHTAE
AREHAELEREGE LR LM R ERE R
BREREE—-E: BN IR/EERXERAESHED
HERESRE—RE . RPUENABENBREXRR;
WK MRS R4 X RAE— s LI JTE B FF

Second principal component

Second principal component
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Fig. 1 Principal components analysis for females
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The first(7. 60% Yand second(5. 99 % ) principal components
account for 13. 59% of the total variation.
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Fig. 2 Principal components analysis for males
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The first(24. 46 % )and second(16. 77 %) principal components
account for 41. 23% of the total variation.
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Fig. 3 UPGMA dendrogram for 75 individuals based on Nei & Li similarity coefficient
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M QL Q2 Q3 Q4 Q5 Q6 QT Q8 Q¥ QI0 QI QI2 QI3 Q4 QIS QI6 QI7 QI8 Q19

M HI H2 HY H4 HS H6 HT HS HY HI0 HIl HI2 HI3 H4 HIS HI6 HI7 HI8

M Bl B2 B} B4 BS B6 BT BS C1 €2 C3 C4 C5 DI D2 D3 D4 D5 D6

M MIMI TI T2 La Ha YI Y2 Y3 Y4 ¥S Y6 Y7 Y8 Y9 YIWOYIIYI2ZYI3 O

ISSR profiles amy {rom DN:
M, represents DNA Marker(Lamhda DNA/E,

of 78 using primer U
R A Hind [l Marker); O.

resents  control
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