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Viec su dung cac chi thi phan tii de danh gia tinh da dang di truyen cua sinh vat cd y nghia quan frpng 
frong chpn tao gidng mdi va bao tdn ngudn gen. Trong nghien cuu nay, chiing tdi da dung ki thuat RAPD va 
mpt sd chi thi DNA luc lap de danh gia miic dp da dang di truyen ciia 30 mau Sao mang thu tir vung rung cdi 
rung la thupc mii Ca Na, Phan Rang. Ket qua phan tich vdi gen 16S luc lap, gen tmL va. mpt sd vung nam giiia 
cac gen trnD- trnT, psbC-trnS, atpB-rbcLn bang cac cap mdi tuong iing cho thay chi cd su da hinh frong vung 
nam giiia gen tmX) va trnT. Khi phan tich cac mau Sao mang vdi 17 mdi RAPD chi cd 7 mdi (OPB6, OPB8, 
OPB20, 0PC6, 0PC9, 0PC12, va 0PC17) cho da hinh d he gen nhan cua 30 mlu nghien ciiu. Vdi 7 mdi 
RAPD cho da hinh, da nhan dugc 1463 phan doan DNA, frong dd cd 59 phan doan da hinh, chiem 4,03%. Bieu 
do quan he di truyen xay dung fren sd lieu phan tich RAPD chi ra rang cac mau Sao mang dugc chia thanh 3 
nhdm chinih. Nhdm 1 bao gdm 4 mlu (S1.6, S1.9, S3.4 va S4.2), nhdm 2 gdm 10 mlu la SU, S12, S13, S21, 
S22, S23, S24, S25, S26 va S41, nhdm thii 3 la 16 mau cdn lai. Miic dp tuong ddng di truyen cao nhat frong 16 
mau nay thudc ve 2 mau S53 va S55 vdi gia tri khoang 91%. Ket qua nghien ciiu nhan dupc cho thay miic dp 
da dang di truyen cua loai Sao mang kha thap, chiing td miic dp thoai hda cao. Vi vay, can cd chien luge bao 
tdn va phat trien loai cay quy hiem nay. 

Tit khoa: Cdy Sao mgng Cd Nd, chi thi RAPD, enzyme hgn che, he gen luc lap, quan he di truyen , , 

MODAU 

Rung la nguon tai nguyen vo cung quan frgng 
doi vai con nguoi. Rimg cung cap nguon lam san, 
dieu tiet va bao ve nguon nuac, can bang khong khi, 
cai tao dat va la moi truong song ciia dgng, thuc vat. 
The gidi noi chtmg va Viet Nam noi rieng dang phai 
doi mat voi nguy co giam thieu dien tich rimg do 
khai thae bua bai va nan chay rung. Dien tich rung bi 
thu hep keo theo tinh da dang sinh hgc rung ciing bi 
giam. Nhieu loai cay quy hiem a riing Viet Nam nhu 
cac loai cay thuoc cac hg nhu hg Dau -
Dipterocarpaceae (Kim giao, Ven ven, Dau cat, Sao 
la hinh tim, Sao mang,...) va hg Dau - Leguninoseae 
(Go do, Lim xanh, Cim lai. Sen mat, ...) da va dang 
CO nguy CO tuyet chiing. Sao mang Ca Na la loai cay 
bui thuoc chi Sao (Hopea), hg DSu 
(Dipterocarpaceae). Loai nay dugc thay co phan b6 
hj nhien tai mgt vung duy nhat la vung rung coi nuig 
la o mii Ca Na (Phan Rang) fren do cao khoang 200 -
300 m so vai muc nuac biln (Nguyin Hoang Nghia, 
2005). Day la vung co dieu kien tu nhien hSt siic 
khic nghiet vai 6 thang mua kho va lugng mua At 
thip. Hien nay, cac ca th6 ciia loai nay con lai rit it, 
chi khong qua 200 cay (Nguyin Hoang NghTa, 

2005). Vi vay day la loai cay dugc xep vao hang rat 
nguy cap theo miic do phan hang ciia lUCN (2001). 

De dam bao va thuc hien tot cac chuong trinh 
bao ton, chgn tao va phat trien cac loai cay riing, 
viec dieu fra va nghien ciiu ve miic do da dang di 
truyen hay nguon goc xuat xii ciia chiing la het siic 
can thiet. Theo cac phuang phap trayen thong nguoi 
ta danh gia su bien doi di trayen a cac loai theo cac 
dac diem hinh thai hoac do dem thuc te. Hien nay, 
vai su phat trien manh me cua cong nghe sinh hgc va 
sinh hgc phan tir, cac phuang phap phan tich phan tii 
dugc sir dung de danh gia mgt each chinh xac hon v l 
tinh da dang di tmyen a sinh vat. . . . . , - , . v, 

He gen luc lap co tinh bao thu cao da va dang 
dugc su dung cho cac nghien cuu ve quan he di 
tmyen, tien hoa, sitih thai va phat sinh chiing loai a 
thuc vat (Provan et al, 1997; Kajita et al, 1998; 
Nicolosi et al, 2000; Mohanty et al, 2001; Pardo et 
al, 2004; Plumkett et al, 2004; Noguchi et al, 2004; 
Magni et al, 2005; Nguyin Diic Thanh et al, 2007). 
Da hinh DNA nhan ban ngau nhien (Williams et al, 
1990) la ky thuat don gian nhung cho cac thong tin 
ve so lugng lan cac locus, dac biet phii hgp vdi cac 
doi tugng mai dugc nghien ciiu. Kit qua danh gia da 
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d^ng di tmyin bing RAPD c6 thl so sanh voi cac 
ket qua sir dimg ky thuat da hmh cac phan doan cit 
han chi (RFLP) (Wu et al, 1999). 

Trong nghien ciiu nay, chiing toi da sir dimg chi 
thi RAPD va mgt so chi thi he gen luc lap dl danh 
gia miic do da dang di trayen ciia 30 mau Sao mang 
thu tir viing rimg coi rung la thuoc mii Ca Na, Phan 
Rang. Day la mgt frong so cac loai cay lam nghiep a 
Viet Nam dang bi de dga tuyet chiing. 

VAT LIEU VA PHUONG P H A P 

Vat lieu nghien cihi 

Ba muai mau Sao mang dugc thu tir cac dia 
diem khac nhau (30 xuat xii) do Vien Khoa hgc Lam 
nghiep Viet Nam cung cap dugc sii dung lam vat 
lieu nghien cuu. Cac mau Sao mang dugc thu thap 
tai mgt so diem thuoc vimg rimg coi rung la a niii Ca 
Na, Phan Rang dugc cho vao tiii nilon vdi silica gel 
de hilt am va lam kho. Sau do, cac mau dugc bao 
quan frong tii lanh hoac dieu kien bmh thuang. 

Cac moi RAPD dugc mua tit hang Operon (My). 

Cac cap moi dac hieu doi vdi he gen luc lap 
dugc sit dung frong nghien ciiu nay la: 16SLS-
755LR1, trnD-tmT; psbC-tmS; atpB-rbcLn; tmLe-
trnLf; trnLc-tmL dugc mua tit cac hang IDT (My) 
va Fermantas (Due). Cac etizyme han che dimg de 
cat san pham PCR ciia cac cap moi luc lap dugc 
dimg la: BamHl, HaeUI, Hinfi., Pstl va Taql do hang 
BioLab (Anh) cung cap. 

Ky thudt phdn tich RAPD 

Muai bay m6i ngau nhien co chieu dai 10 
nucleotide, dugc sir dung cho viec phan tich tmh da 
dang di truyin ciia 30 loai Sao mang. Tong the tich 
moi phan iing RAPD la 25 pl/mlu, g6m nhiing thanh 
phan sau: DNA genome (40 ng); moi RAPD (20 ng); 
dNTP (200 nM moi loai); MgClz (1,5 mM); enzyme 
Taq polymerase (0,5 don vi) va dem Ix PCR thich 
hgp. Tiln hanh phan iing RAPD tiong may PTC -
100 Programmable Thermal Confroller (MJ 
Research Inc, My) theo chi do nhiet: 1: 94°C - 4 
phiit; 2: 94°C - 1 phiit; 3: 34°C - 1 phut; 4: 72°C - 5 
phiit; 5: lap lai 45 chu ky tir 2 din 4; buac 6 : 72°C -
10 phiit; 7: Luu giii 6 10°C. 

Ky thudt phdn tich vdi cdc cap moi luc lap vd 
enzyme cdt han che 

Phan ling PCR vai cac cap moi luc lap vdi thl 
tich 25 pi bao gom DNA genome (20 ng); moi (20 
ng); dNTP (200 ^M m6i loai); MgClj (2 mM); 
enzyme Taq polymerase (0,5 dan vi) va dem Ix PCR 
thich hgp. Phan ung dugc thuc hien theo chu trinh 1: 
94°C - 4 phiit; 2: 94°C - 1 phiit; 3: 50°C - 60°C - 1 
phiit; 4: 72''C - 5 phiit; 5: lap lai 35 chu ky tii 2 din 
4; buac 6 : 72°C - 10 phiit; 7: Luu giQ a 10°C. 

San pham PCR ciia cac moi RAPD va luc lap 
dugc dien di fren gel agarose 1%. 

Phan ling cat san pham PCR ciia cac cap moi luc 
lap bang cac enzyme cat han che dugc thuc hien theo 
huang dan ciia cac nha san xuat. San pham cat 
enzyme dugc dien di fren gel agarose 1,5%. 

Phirong phap nghien citu 

Phuong phdp tdch chiet vd tinh sach DNA tir Id 
Saomang 

DNA genome Sao mang dugc tach chilt theo 
phuang phap CTAB ciia Sanghai Maroof va d6ng 
tac gia (1994) co cai tien. La Sao mang dugc 
nghien tiong nitrogen long thanh bgt min. B6 sung 
5 - 7 ml hon hgp CTAB da pha sin va dugc u 
nong din 50°C vao 6ng Falcol (15 ml) chiia 200 -
300 mg bgt la min. Lac diu va li a 65°C trong 60 -
90 phiit, theo chu ky 5 phiit/lin lie nhe h6n hgp 
trong ong de viec tach co hieu qua. Chilt 2 lin 
bing dung dich 24:1 (chloroform: 
isoamylalcahol). Dimg isopropanol hoac c6n tuyet 
doi lanh de tao tiia DNA, thu tila DNA, lam sach 
va pha loang trong TE. DNA thu dugc dugc kilm 
tra tren gel agarose 1%. 
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KET QUA VA THAO LUAN 

Toi iru boa nhiet do bat moi ciia cac cap moi luc 
lap 

Chimg toi sii dung 6 cap m6i luc lap 16SIS-
765LR1, trriD-tml, atpB-rbcL, psbC-tmS, trnLe-
tmLf, trnLc-tmL de phin tich su da dang he gen luc 
lap cila cac mau Sao mang Ca Na. Trong qua trinh 
chay PCR chiing toi da khao sat nhiet do bit mli toi 
uu cho timg cap moi doi vdi loai Sao mang (Bang 1). 
Voi cac cap moi tmD-tmT, atpB-rbcL va tmLe-
trnLf thi nhiet do bat moi tot tihit la a 54°C, vdi cap 
mli psbC-tmS va cap 16S-LF - 16S-LR1 la 56°C 
con voi cap trnLc-tmL la 52°C. Khi thuc hien phan 
ling PCR a nhiet do bat moi toi tru tuong iing vdi 
timg cap moi, sin phim chiing toi nhin dugc vdi 
kich thuoc nhu mong dgi va ro net. Tuy nhien, voi 
cac loai thuc vit khac nhau thi nhiet do nay co thl 



Tgp chi Cdng nghe Sinh hoc 1(1): 203-210, 2009 

thay dii. Do d6, khi nghien ciiu, cin phai khao sat nhiet do bit mli d6i vai m§i cap mli tuong iing 
dl chgn ra dugc nhiet do bit mli thich hgp dii vai trong nghien ciiu nay lam co sa dk tir do khao sat 
timg loai ciy lam nghiep. Tuy nhien, co thl sir dung cho loai dugc nghien ciiu. 

Being 1. Nhiet dp bat moi cua cac mdi Igc lap va san pham PCR thu dugc. 

S6TT 

1 

2 

3 

4 

5 

6 

Cap mdi 

16S-LF-16S-LR1 

tmO - tmJ 

psbC - tmS 

atpB - rbcL 

tmLs - tmU 

tmLc - tmL 

Nhiet do bdt 

•55 

52 

54 

55 

56 

54 

54 

52 

mdi (°C) Sd phan irng 

30 

30 

30 

30 

30 

30 

30 

30 

S6 phan irng cho san phim 

19 

30 

21 

18 

30 

26 

30 

30 

M 44 45 46 51 52 53 54 55 56 81 82 83 84 85 86 bp 

2000 
1500 
1000 
500 

bp M 44 45 46 51 52 53 54 55 56 81 82 83 84 85 86 

2000 
1500 
1000 
500 

1600 

1600 

Hinh 1. San pham PCR vdi cap mdi trnD-trnJ d nhiet dp bat mdi 52°C (A) va 54°C (B). M. Thang DNA 1 kb; cac so 44, 45, 
...,86 tuang ung la cac miu S44, S45,... S86. 

bp M 44 45 46 51 52 53 54 55 56 81 82 83 84 85 86 

2000 
1500 
1000 

500 

1650 

bp M 44 45 46 51 52 53 54>C5 56 81 82 83 84 85 86 

2000. 
1500-
1000" 

500-

' mmmBkmmmmBBkMMB I -1650 

Hinh 2. San pham PCR vdi^cap mdi psbC-trnS a nhiet dp bit mdi 55°C (A) v^ 56°C (B). M. Thang DNA 1 kb; cac s6 44, 45, 
.... 86 tuang irng la c^c mlu S44, S45,... S86. 
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Hinh 1 va hinh 2 la diSn di dl san phim PCR 
ciia mgt s6 mlu Sao mang voi cap mli trriD-trnT va 
cap psbC-trnS a nhiet do khac nhau. 

Vai 6 cap mli luc lap dugc sii dung: 16SLF-
16SLKI, trnD-trnT, psbC-trnS, atpB-rbcLn, trnLc-
trnLfwa trnLc-tmL chiing toi da nhan dugc cac doan 
DNA nam giua cac gen tuong irng voi do dai tuong 
ling khoang 1400, 1600, 1650, 900, 500 va 700 bp. 
Cac ket qua niy tuang tu nhu cac kit qua da dugc 
cong bl bai Pardo va ding tac gia (2004) va 
Nicolosi vi ding tac gia<2000) khi hg diing cac cap 
m6i nay de nghien ciiu nguon goc va phat sinh loai a 
cac loai thuoc hg cam quyt va cung tuong tu nhu kit 
qua dugc chiing toi cong bo truac day (Nguyen Dire 
Thanh et al, 2007) khi diing cac cap moi nay de 

khio sat tren mgt sl loai ciy thuoc hg Dau. Sin 
pham cua mli cip mli diu co do dai tuong tu nhau a 
tit ca 30 miu nghien ciiu. Nhu viy, vl kfch thuoc 
sin phim PCR cua cac mli luc lap khong cho thiy 
sir da hinh giua cac xuit xir. Vi vay, chiing toi da 
diing mgt sl enzyme cit han che BamHl, Haelll, 
Hinfl, Pstl va Taql dl cit cac sin phim nhin dugc 
sau khi nhin bin cac vimg DNA luc lap bang cac cap 
moi tuong ung. Nlu a cac miu co sir khac nhau vl 
trinh tu nucleotide thi se din din thay doi vi tri cit 
cua cac enzyme. Bing phuong phap nay co the nhan 
dugc su da hinh trong DNA luc lap a cac mau. Day 
la mgt frong nhirng phuang phap da dugc sir dung 
nhieu trong cac nghien ciiu ve da dang di truyin va 
phat sinh loai dua vao he gen luc lap. 

trnLe-trnLf - BamH \ 
IM SP psbC-trnS - BamH I 

Hinh 3. fmLe-tmLf - BamH I la san pham PCR cua cap mdi luc lap fmLe-tmLf dugc cat bdi enzyme BamHl. Cac cap mdi 
khac cung dugc ky hieu theo each tuang tg. M. Marker; SP. San pham chua cit enzyme. 

2.1 2 3 4 5 6 4.1 2 3 

Hinh 4. Kit qua cat san pham ciia cap mdi tmD-trnJ bdi enzyme Taq\. M- markerlOO bp; DC. doi ehii'ng; cac sd 1.1, 2 9. 
luang li'ng la cac mau S11, 312 S19...., 8.1, 2 6 tuang ung iacacmiuSSI, S82,..., S86. 
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Trong sl enzyme su dung, chi co Taql cit san 
phim cua cap mli trriD-trnT la cho da hinh (Hinh 4) 
con lai, hoac la cat dugc mgt sl bang nhung khong 
c6 bang da hinh (Hinh 3 A), hoac la doan DNA dugc 
nhan len bai moi luc lap khong co dilm cit cho cac 
enzyme da dung (Hinh 3B). Vi viy, tiir locus tmD-
trnJ, 30 miu Sao mang khong co su da hinh a cac 
locus dugc nghien ciru trong he gen luc lap. Dilu 
nay ciing co the cho phep chung toi di den mgt ket 
luan so b6 la he gen luc lap a loai Sao mang nghien 
ciru CO tinh bao thii rit cao va cac miu nghien ciiu co 
thl CO cimg mgt nguon goc. Ket qua nay phan inh 
diing thuc tl la cac miu Sao mang dugc thu tir viing 
rimg coi rung la thuoc niii Ca Na, diy la vimg duy 
nhit con lai loai cay nay. Theo thong ke ciia Vien 
Khoa hgc Lim nghiep Viet Nam thi chi con gan 200 
ca thl phin bo a mgt khu vuc dja li duy nhit. De 
nghien cim sau hon, va de danh gia miic do sai khac 
vl mat di truyen giiia cac miu Sao mang chiing toi 
tiln hanh phin tich he gen nhin bang chi thi RAPD. 

Ph3n tich tinh da binh DNA bing ky thuat RAPD 

Trong 17 mli RAPD dugc sii dung, chi co 7 
mli nhan dugc cic bang da hinh, la cac moi: 
0PB6, 0PB8, OPB20, 0PC6, 0PC9 0PC12 va 
0PC17. Phin tich kit qua dien di san phim RAPD 
cua 7 mli da hinh, thu dugc 1463 phin doan 
khuech dai ngiu nhien, trong do co 59 phin doan 
da hinh, chiem 4,03%. Nhu viy, ket qui phan tich 
he gen nhin cung cho thiy miic do da dang giira 
cac mau sao mang ciing rit thip. Ket qua dien di 
san phim RAPD ciia cac moi dac trung nhat dugc 

the hien tren cac hinh 5 va 6. 

Moi quan bf di truyen gifl-a cac loai Sao mang 
du-a tren phan ticb kit qua RAPD 

Ket qua phan tich v6i 7 mli ngiu nhien a 30 
miu Sao mang cho thiy he so tuang dong di fruyen 
ciia tirng cap dao dgng frong khoing tir 57 din 92%. 
Trong do he s6 tuang dong giua hai miu S19 va S42 
la thap nhit (61%). He so tuong dong di fruyen cao 
nhat CO dugc khi so sanh hai miu S53 va S55 (0,91%) 

Miic d6 khac nhau dugc bieu hien bang he so sai 
khac di truySn khi so sinh giira cac xuit xii Sao 
mang. Theo bilu dl hinh ciy (Hinh 7) ta thiy, cac 
miu S16, S84, S19, S42 co thl ghep thanh 1 nhom 
CO miic do tuong dong ve mat di truyen so vai cac 
mau con lai khoang 72%. Hai muai sau miu Sao 
mang con lai dugc chia thanh 2 nhom. Miic do tuang 
dong di truyen gitra 2 nhom nay ciing kha cao, 
khoing 73%. Nhom thii nhit bao gom 10 miu la 
Sll, S12, S13, S21., S22, S23, S24, S25, S26 vaS41. 
Nhom thir 2 gom 16 miu con lai. Mirc do tuong 
ding di fruyin cao nhit frong 16 miu nay thuoc ve 2 
miu S53 va S55 voi gia trj khoang 91%. Mirc do sai 
khac ve mat di truyen giira 30 miu sao mang cao 
nhit la khoing 28%, do la mirc sai khic giiia miu 
S42 so voi 29 miu con lai. 

Tir ket qui phin tich nay c6 the thay rang su 
tuang dong di fruyin giti-a 30 miu Sao mang dugc 
nghien ciru la tuang doi cao (tir 57 den 92%). Nhu 
viy 30 miu Sao mang co nguon goc tuang doi gin 
va CO miic do da dang di tmyen thap. 
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Hinh 5. San pham PCR cua mdi OPC6 vdi DNA genome cCia 30 miu Sao mang. Hang tren, M: thang DNA 1 kb. Cac s6 11, 
12,...43 tuang ung la cac miu S I I . S12,...S43. Hang dudi, M: thang DNA 100 bp; cac so 44, 45,..86 tuang irng la cac 
miu S44, S45, . S86. 
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M 11 12 13 15 16 19 21 22 23 24 25 26 41 42 43 

Hinh 6. San pham PCR cua mdi 0PB8 vai DNA genome cua 30 miu Sao mang. Hang tren, M: thang DNA 1 kb. Cac so 11, 
12,...43 tuang Crng la cac mau S11, S12,...S43. Hang dudi, M: thang DNA 100 bp; cac so 44, 45,...86 tuang u'ng la cac 
miuS44, S45...S86. 

CZ 

-su 
-S2I 
-S12 
- S 2 2 
-S13 
-341 
- S 2 4 
-S25 
- S 2 6 
- S 2 3 
-S15 
- S 8 1 
- S 8 2 
- S 1 3 

SA4 
S45 
S46 
S51 
S52 
SS3 
SS5 
S54 
S56 
S83 
S86 

-S85 
-316 
-S84 

0.74 
Coefficient 

Hinh 7. Bieu dd quan he di truyen cua 30 miu Sao mang dua tren so lieu phan tfch vdi 7 mdi RAPD. 

KET LUAN 

Tir nhiing ket qua nhin dugc frong nghien ciiu 
nay chiing toi di den mgt so ket luan sau: 

Nhiet do bat moi toi uu cho mgt so cap moi luc 
lap doi vai loai Sao mang da dugc xie dinh: voi cac 
cap moi trnD-trnT, atpB-rbcL va trnLc-trnLf, nhiet 
do bat moi tot nhat la a 54°C, voi cap moi psbC-trnS 
va cap 16S-LF - 16S-LR1 l i 56°C con vai cap trnLc-
trnLlkSrC. 

d loai Sao mang dugc nghien ciiu, chi c6 san 

phim PCR cua cap moi trnD-trnT cat bang enzyme 
Taql la cho da hinh. Cac enzyme Ta^I, Hinfl, Haelll 
va BamHl cat dugc cic san phim cua cac cap moi 
trriD-trnT, trnLe-trnLf va psbC-trnS nhimg khong 
cho da hinh. 

Trong so 17 ml i RAPD su dimg, chi co 7 moi 
cho da hinh ro ret va thu dugc 1463 phan doan DNA 
da hinh, chiem 4,03%. He so tuong dong di tmyin 
cua cac miu nghien ciiu la tit 57 den 92%. 

Miic do da hinh thip cua he gen nhin (phan 
tich bing chi thi RAPD) va he gen luc lap (phan 
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tich bing cac va gen luc lap) cho thiy 30 mlu Sao 
mang thu tir viing mii Ca Na diu c6 cung mgt 
nguon goc. Miic do da dang di tmyin thap chiing to 
loai ciy nay dang bi suy thoai a miic cao, vi viy 
cin CO phuong an de bio t in loai cay lim nghiep 
dang bi de dga nay. 

Loi cam on: Cdng trinh duac hodn thdnh vdi tra 
giup kinh phi tie de tdi 6.106.06 thudc Chuang trinh 
Nghien cieu Ca bdn trong Khoa hpc Tu nhiin giai 
doan 2006 - 2008. 
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GENETIC DIVERSITY OF SAO MANG SPECIE (HOPEA RETICULATE TARDICU) 
BASED ON THE ANALYSES OF CHLOROPLAST DNA SEQUENCES AND RAPD 
MARKERS 

Nguyen Due Tbanb'' *, Nguyen Van Phuong', Nguyen Hoang Ngbia^ 

Institute of Biotechnology 
^Forest Science Institute of Vietnam 

SUMMARY 

The application of molecular markers for assessment of genetic diversity of plant species has an 

* Author for correspondence: Tel/Fax: 84-4-37561662; E-mail: pcs-ibt(d),hn.vnn.vn 
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important impact in development of new varieties and conservation of gene sources. In this study, the level of 
genetic diversity of 30 samples of Sao mang specie collected from Coi Leaf Foiling Forest, Ca Na mountain, 
Phan Rang province was evaluated using chloroplast DNA and RAPD markers. The results of the analyses of 
16S chloroplast and trnL genes and spacers between trriD-tml, psbC-trnS, atpB-rbcLn genes showed that 
there were variations in, only, trnD- trnT region. Seven (OPB6, 0PB8, OPB20, 0PC6, OPC9, OPC12, va 
OPC 17) from 17 investigated RAPD primers gave low polymorphism in 30 investigated samples. With 7 
polymorphic primers, 1463 DNA fragments were amplified, among them, 59 were polymorphic (4.03%). A 
dendrogram based on RAPD analyzed data and generated by UPGMA clustering analyses using Jaccard's 
coefficient divided 30 samples of Sao mang into three main groups. The first group comprises 4 samples (S1.6, 
S1.9, S3.4 and S4.2), the second group includes 10 samples (Sll, S12, S13, S21, S22, S23, S24, S25, S26 and 
S41), and the third group consistes of 16 remained samples. Two samples (S53 va S55) had a highest genetic 
similarity, the value of that was 91%. The data obtained in this study showed that the level of genetic diversity 
of investigated Sao mang species is low, indicating the high degeneration of this species. Therefore, an 
effective strategy for conservation and development ofthe species are, exfremely, needed. 

Keywords: Chloroplast genome, genetic diversity, Hopea reticulate Tardicu, RAPD, restriction enzyme 
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