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TREN PHAN TICH MQT SO CHUOI DNA LUC LAP VA CHI THI RAPD
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TOM TAT

Viéc st dung chc chi thi phén tir & d4nh gi4 tinh da dang di truyén cta sinh vét ¢6 § nghia quan trong
trong chon tao gidng méi va bao ton nguf)n gen. Trong nghién ctru ndy, ching tdi d& dung ki thudt RAPD va
mét s6 chi thi DNA lyc lap dé danh gia muc d6 da dang di truyén clia 30 miu Sao mang thu tr ving rimg coi
rung |4 thugc ndi Ca N4, Phan Rang. Két qua phén tich v6i gen 168 luc lap, gen #rnL va mét s6 viing nim giira
céc gen trnD- trnT, psbC-trnS, aipB-rbcLn bang cac ciip moi twong img cho thiy chi c6 su da hinh trong vang
nim giita gen #mD va ornT. Khi phén tich cic miu Sao mang véi 17 mdi RAPD chi c6 7 mdi (OPBS, OPBS,

. OPB20, OPC6, OPC9, OPC12, va OPC17) cho da hinh & hé gen nhén cia 30 miu nghién ciru. Véi 7 mdi
RAPD cho da hinh, dd nhén dugc 1463 phén doan DNA, trong d6 ¢6 59 phén doan da hinh, chiém 4,03%. Biéu
d5 quan hé di truyén xay dung trén so liéu phan tich RAPD chi ra ring cac, mau Sao mang duqc chia thanh 3
nhém chinh. Nhém 1 bao gdm 4 miu (S1.6, S1.9, $3.4 va §4.2), nhém 2 gbm 10 méu 1a S11, S12, S13, S21,
S22, 823, 824, 825, 826 va S41, nhoém thir 3 1a 16 mAu con lai. Mirc d twong ddng di truyén cao nhét trong 16
mau ny thudc ve 2 mau $53 va S55 véi gia tri khoang 91%. Két qua nghién ctru nhin dugc cho thay murc 46
da dang di truyen ctia loai Sao mang kba thép, chimg to mitc d6 thoai hoa cao. Vi vy, cin c6 chién lugc bao

tdn va phat trién loai cay quy hiém nay.

Tir khéa: Cdy Sao mang Ca Na, chi thi RAPD, enzyme han ché, hé gen luc lap, quan hé di truyén

MG DAU

Rung 14 ngudn tai nguyén vb cung quan trong
déi v6i con ngudi. Ring cung chp nguon 1am san,
diéu tiét va bao vé ngudn nuge, cén bang khong khi,
cai tao dAt va 1a méi trudng séng cia dong, thuc vat.
Thé gi6i n6i chung va Viét Nam néi riéng dang phai
dbi mat véi nguy co giam thiéu dién tich nimg do
khai thac bira bai va nan chay rimg. Dién tich nmg bi
thu hep kéo theo tinh da dang sinh hoc rimg cfing bi
giam. Nhiéu loai ciy quy hiém & rimg Viét Nam nhu
cac loai ciy thudc cac ho nhu ho Diu -
Dipterocarpaceae (Kim giao, Vén vé, Dau cat, Sao
14 hinh tim, Sao mang, ...) va ho Pau - Leguninoseae
(G& d6, Lim xanh, Cim lai, Sén mat, ...) dd va dang
¢6 nguy co tuyét chung. Sao mang Ca Na la loai cay
bui thuéc chi Sao (Hopea), ho Dau
(Dipterocarpaceae). Loai ndy dugc thdy c6 phan b
tur nhién tai mot ving duy nhét 1 viing nmg coi rung
14 & ni Ca N4 (Phan Rang) trén d6 cao khoang 200 -
300 m so véi muc nude bién (Nguyén Hoang Nghia,
2005). bay la vung 6 diéu kién tr nhién hét suc
khic nghiét véi 6 thang mua kho va luong mua rat
thap. Hién nay, cc ca thé cta loai nay con lai rat it,
chi khéng qua 200 cay (N guyen Hoang Nghia,

2005). Vi vay day la loai cly dugc xép vao hang rat
nguy cap theo mic d6 phan hang cua IUCN (2001).

Pé dam bao va thyuc hién tdt cac chuong trinh
bao tdn, chon tao va phat trién cac loai cdy nmg,
viéc didu tra va nghién ctru vé mirc 46 da dang di
truyen hay ngudn géc xudt xir cia chang 1a hét strc
cn thiét. Theo cac phuong phép truyén théng ngudi
ta danh gia su bién dbi di truyen & cac loai theo céac
ddc diém hinh thai hodc do dém thue té. Hién nay,
v6i su phét trién manh mé cua cong nghé sinh hoc va
sinh hoc phén tit, cdc phuong phéap phéan tich phéin tir
dugc sir dung dé danh gia mét cach chinh xac hon vé
tinh da dang di truyén & sinh vat.

Hé gen lyc lap c6 tinh bao thu cao di va dang
dugc st dung cho cac nghién ciru vé& quan hé di
truyén, tién hoa, sinh thai va phat sinh chung loai &
thuc vat (Provan et al, 1997; Kajita ef al, 1998;
Nicolosi ef al., 2000; Mohanty et al., 2001; Pardo et
al., 2004; Plumkett et al, 2004; Noguchi et al., 2004;
Magni et al., 2005; Nguyén Dic Thanh et al., 2007).
Da hinh DNA nhan ban ngiu nhién (Williams e al.,
1990) 1a ky thuat don gidn nhung cho cic théng tm
vé s6 luong 16n cac locus, dac biét phu hop véi cac
d6i twong méi duoc nghién ctru. Két qua danh gia da
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dang di truyén bang RAPD c6 thé so sanh véi céc
két qua str dung k¥ thuat da hinh c4c phan doan cit
han ché (RFLP) (Wu et al., 1999).

Trong nghién clru nay, ching tdi da sir dung chi
thi RAPD va mét sé chi thi bé gen luc lap dé danh
gia muc d6 da dang di truyén cia 30 miu Sao mang
thu tir viing rimg coi ryng 14 thuge ndi Ca N4, Phan
Rang. Pay la mét trong sb cac loai cay 14m nghiép &
Viét Nam dang bi de doa tuyét chung. :

VAT LIEU VA PHUONG PHAP

Vit li¢u nghién ctru
Ba muoi miu Sao mang duoc thu tir cac dia
didm khac nhau (30 xuét xir) do Vién Khoa hoc Lam
nghiép Viét Nam cung cip duoc st dung lam vit
liéu nghién ctru. Cac miu Sao mang dugc thu thap
tai mdt s diém thudc ving rimg c¢oi rung 14 & nti Ca
N4, Phan Rang duogc cho vao tii nilon véi silica gel
_ dé hat 4m va lam kho. Sau d6, cac miu dugc bao
quan trong ti lanh hodc diéu kién binh thudng.

Céac mdi RAPD dugc mua tir hing Operon (M¥).

Céc cap mdi dic hidu ddi véi bé gen luc lap
duoc st dung trong nghién ciru ndy la: /6SLF-
16SLR1, trnD-trnT; psbC-trnS; atpB-rbcLn; frmLe-
trnLf; trnLc—trnL duoc mua tir cac hang IDT (M)
va Fermantas (Dirc). Cac enzyme han ché ding dé
cht sén pham PCR cua cac cép mbi fuc lap duoc
dung la: BamHI, Haelll, Hinfl, Pstl va Taql.do hang
BioLab (Anh) cung cip.

Phwong phap nghién ciru

Phuwong phdp tich chiét va tinh sach DNA tir ld
Sao mang

DNA genome Sao mang dugc tach chiét theo
phuong phap CTAB cua Sanghai Maroof va ddng
tac gia (1994) c6 cai tién. La Sao mang duoc
nghién trong nitrogen 16ng thanh bgt min. Bé sung
5 -7 ml hén hop CTAB di pha san va durge 1
néng dén 50°C vao ong Falcol (15 ml) chira 200 -
300 mg bdt 14 min. Lic déu va u & 65°C trong 60 -
90 phit, theo chu ky 5 phiit/lan lic nhe hdn hop
trong Ong dé viéc tach c6 hiéu qua. Chiét 2 lan
bing dung dich 24:1 (chloroform:
isoamylalcahol). Ding isopropanol hodc con tuyét
d6i lanh dé tao tua DNA, thu tia DNA, lam sach
va pha loang trong TE. DNA thu dugc duoc kiém
tra trén gel agarose 1%.
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Ky thudt phin tich RAPD

Mudi bidy mdi nghu nhién c6 chiéu dai 10
nucleotide. dugc sir dung cho viéc phan tich tinh da
dang di truyén cia 30 loai Sao mang. Téng thé tich
mdi phan img RAPD 1a 25 pl/mAu, gom nhimg thanh
phén sau: DNA genome (40 ng); mbi RAPD (20 ng);
dNTP (200 uM mbi loai); MgCl, (1,5 mM); enzyme
Tag polymerase (0,5 don vi) va dém 1x PCR thich
hop. Tién hanh phan tmg RAPD trong may PTC -
100  Programmable Thermal Controller (MJ
Research Inc, My) theo ché d¢ nhiét: 1: 94°C - 4
phut; 2: 94°C - 1 phit; 3: 34°C - 1 phat; 4: 72°C - 5
phit; 5: lap lai 45 chu ky tir 2 dén 4; bude 6 : 72°C -
10 phuat; 7: Luu gitt & 10°C.

Ky thugt }han tich vdi cdc cip moi luc lgp va
enzyme ciit han ché

Phéan tmg PCR véi cac cip mdi luc lap véi thé
tich 25 pl bao gébm DNA genome (20 ng); mdi (20
ng); dNTP (200 uM mdi loai); MgCl, (2 mM);
enzyme Taq polymerase (0,5 don vi) va dém Ix PCR
thich hop. Phan img dugc thuc hién theo chu trinh 1:
94°C - 4 phat; 2: 94°C - 1 phit; 3: 50°C - 60°C - 1
phitt; 4: 72°C - 5 phut; 5: lip lai 35 chu ky tir 2 dén
4; buée 6 : 72°C - 10 phat; 7: Luu gilt & 10°C.

San phdm PCR cia cac mdi RAPD va luc lap
dugc dién di trén gel agarose 1%.

Phan {mg cit san phim PCR cta c4c cap mdi luc
lap bang cic enzyme cét han ché duge thuc hién theo
huéng din cia cic nha san xuit. San phim cht
enzyme dugc dién di trén gel agarose 1,5%.

KET QUA VA THAO LUAN

Toi vu héa nhiét dd bit mdi cia cac cip mdi luc
lap

Ching t6i st dung 6 cip mdi luc lap 16SLF-
16SLR1, trmD-trnT, atpB-rbcL, psbC-trnS, trnle-
rnLf, trnLc-tmL @€ phan tich sw da dang hé gen luc
lap cua cac miu Sao mang Ca N4. Trong qué trinh
chay PCR ching t6i di khéo sat nhiét d6 bit moi tbi
wu cho timg cip mdi di véi loai Sao mang (Bang 1).
Véi cac cip mdi tmD-trnT, atpB-rbcl va trnle-
rmLf thi nhiét 46 bt moi tot nhét 1a & 54°C, véi cip
mdi psbC-trnS va cip 16S-LF - 16S-LR1 la 56°C
con véi cdp trnLe-rmL 1a 52°C. Khi thuc hién phan
tmg PCR & nhiét 46 bat mdi ti wu tuong (mg véi-
timg cap mo1 san phim chung téi nhin dugc voi
kich thuéc nhu mong doi va 13 nét. Tuy nhién, véi
cac loai thyc vat khic nhau thi nhiét do nay cé thé
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thay ddi. Do d6, khi nghién ciru, cdn phai khao sat
dé chon ra dugc nhiét do bat mdi thich hop doi véi
timg loai cdy |am nghiép. Tuy nhién, c6 thé sir dung

Bang 1. Nhiét 9 bat mdi clia cac mdi lyc lap va san phdm PCR thu dwoc.

nhiét d6 bat mdi déi voi mbi cip mdi twong Ung
trong nghién clru nay lam co so dé tir d6 khao sét
cho loai dugc nghién cuu.

S6TT  Cap mbi Nhiét doé bat mdi (°C) $é phan wng S6 phan (ng cho san phim
1 16S-LF -16S-LR1 '55 30 19
2 tmD - tmT 52 30 30
54 30 21
3 psbC - tmS 55 30 18
56 30 30
atpB - rbeL 54 30 26
tmlLe - tmLf 54 30 30
tmLc - tmL 52 30 30

B

1600

1600

Hinh 1. San pham PCR v&i cip mdi tmD-tmT & nhiét a6 bt mbi 52°C (A) va 54°C (B). M. Thang DNA 1 kb; cac s6 44, 45,
..., 86 twong ng la cac mau S44, S45,... S86.

bp M 44 4546 515253 54 55 56 818283 84 8586

2000
1500

1000
500

‘e aéa“ibé-‘.

B

1650

1650

Hinh 2. San phim PCR véi cip mbi psbC-tmS & nhigt d bat méi 55°C (A) va 56°C (B). M. Thang DNA 1 kb; cac sb 44, 45,
..., 86 twong &ng la cac mau S44, §45,... S86.

205



Hinh 1 va hinh 2 12 dién di db san phim PCR
ctia mét sé maiu Sao mang véi cip mdi trnD-trnT va
cap psbC-trnS & nhiét d6 khac nhau.

V6i 6 cap mdi luc lap duoc sir dung: I6SLF-
16SLR1, trnD-trnT, psbC-trnS, atpB-rbcLn, trnlLe-
truLf va trnLe-trnL ching t6i d3 nhan dugce cac doan
DNA nim gifta cac gen tuong img v6i do dai turong
img khoang 1400, 1600, 1650, 900, 500 va 700 bp.
Céc két qua ndy tuong ty nhu cac két qua da dugc
cong bd boi Pardo va ddng tac gia (2004) va
N1001051 va ddng tac gia (2000) khi ho dung cac cdp
mdi nay dé nghién ctru ngudn gdc va phét sinh loai &
céc loai thugc ho cam quyt va ciing tuong tw nhu két
quéa duge chiing tdi cong bd trude day (Nguyen buc
Thanh ef al, 2007) khi dung cac cap mdi nay dé

M SP pst -trnS — BamH |

} I"Iﬂﬂlk LT

Nguyén Dirc Thénh et al.

khio sat trén mot s6 loai cdy thugc ho Dau. Sin
pham cua m01 cip mdi déu c6 dd dai tuong tu nhau &
tht ca 30 miu nghién cuu Nhu vay, v€ kich thudc
san phim PCR cuia cac m01 luc lap khong cho thdy
su da hinh glua céc xuat xu. Vi vay, chung t6i da
ding mot so0 enzyme cat han ché BamHI, Haelll,
Hinfl, Pstl va Taql dé cét cac san pham nhén dugc
sau khi nhan ban cac ving DNA lyc lap bang c4c cép
moi twong tmg. Néu & cac miu c6 sy khac nhau vé
trinh tr nucleotide thi s& din dén thay déi vi tri cit
clia c4c enzyme. Bing phuong phap nay c6 thé nh4n
dugc su da hinh trong DNA luc lap & cic miu. Pay
la mét trong nhitng phuong phép dd duoc s dung
nhiéu trong cac nghién ciru vé da dang di truyén va
phét sinh loai dua vao hé gen luc lap.

trnLe-trnLf — BamH |

Hinh 3. tmLe-tmlLf — BamH | |a san phadm PCR cia cap méi luc lap tmle-tmLf dugc cat bdi enzyme BamHI. Cac cap moi
khac ciing dwgc ky hiéu theo cach twong tw. M. Marker; SP. San pham chwa cét enzyme.

bp M DC11
1517 :
1200~—

1000

600
500

200
100

bp M DC43 444551 2 3

2 3 5 6 9 21 2

4 5 681 2

3 45 641 2 3

3 45 6

Hinh 4. Két qua cét san phdm clia cip méi tmD-tmT bdi enzyme Tagl. M- marker100 bp; DC. d6i chirng; cac s 1.1, 2,....9.

twong (bng la cac mau S11, $12,...,519..., 8.1, 2,...,
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Trong s enzyme st dung, chi c6 Taql cit san
pham cua cdp moi trnD-trnT la cho da hinh (Hinh 4)
con lai, hodc 1a cét duge mét sé bang nhung khéng
c6 bang da hinh (Hinh 3A), hodc 12 doan DNA dugc
nhén Ién boi mdi luc lap khéng c6 diém cit cho cdc
enzyme di dung (Hinh 3B). Vi vy, trir locus #nD-
trnT, 30 m3u Sao mang khéng c6 su da hinh & céc
locus dugc nghién ciru trong hé gen luc lap. Piéu
nay ciing c6 thé cho phép chung t6i di dén mot két
luan so b6 1a hé gen luc lap & loai Sao mang nghién
ciru c6 tinh bao thu rat cao va cac méu nghién ctru c6
thé c6 cang mdt ngudn gbc. Két qua nay phan anh
diing thuc té I cac mau Sao mang dugc thu tir viing
rung coi rung la thudc nti Ca N4, ddy l1a vung duy
nhat con lai loai cdy nay. Theo théng ké cta Vién
Khoa hoc L4m nghiép Viét Nam thi chi con gin 200
c4 thé phan b & mét khu vuc dia li duy nhét. Dé
nghién ctru sau hon, va dé danh gia mirc d sai khac
vé mit di truyén giita cAc mau Sao mang ching tbi
tién hanh phan tich hé gen nhan bang chi thi RAPD.

Phan tich tinh da hinh DNA b:"mg ky thuit RAPD

Trong 17 mdi RAPD dugc sir dung, chi c6 7
mdi nhan dugc cac bang da hinh, 1a cac mdi:
OPB6, OPB8, OPB20, OPC6, OPCY9 OPCI2 va
OPCI7. Phan tich két qua dién di san phdm RAPD
cia 7 mdi da hinh, thu dugc 1463 phan doan
khuéch dai ngiu nhién, trong d6 c6 59 phan doan
da hinh, chiém 4,03%. Nhu vy, két qua phan tich
hé gen nhan ciing cho thay muc d da dang giira
cac mau sao mang ciling rat thap. Két qua dién di
san phdm RAPD clia cdc mdi dic trung nhét dugc

thé hién trén c4c hinh 5 va 6.

Mbi quan hé di truyén giita cic loai Sao mang
dira trén phin tich két qua RAPD

Két qua phan tich voi 7 mdi nghu nhién & 30
mau Sao mang cho thiy hé sé tuong dong di truyén
clia timg cip dao ddng trong khoang tir 57 dén 92%.
Trong d6 hé s6 twong ddng giira hai mau S19 va $42
1a thép nhét (61%). Hé sb tuong ddng di truyén cao
nhét ¢ dugc khi so sanh hai mau S53 va S55 (0,91%)

Mirc d6 khac nhau dugc bidu hién bang hé s sai
khac di truyén khi so sanh giira cac xuat xia Sao
mang. Theo biéu dd hinh ciy (Hinh 7) ta thiy, cac
mau S16, S84, S19, S42 c6 thé ghép thanh 1 nhém
c6 muc d6 tuong dong vé& mat di truyén so véi cac
miu con lai khoang 72%. Hai muoi sdu miu Sao
mang con lai dugc chia thanh 2 nhém. Mirc 46 tuong
ddng di truyén giita 2 nhém nay ciing kha cao,
khoang 73%. Nhom thir nhdt bao gdm 10 miu la
S11, 812, 813, 821, S22, S23, S24, S25, S26 va S$41.
Nhém thir 2 gdm 16 miu con lai. Mirc d6 tuong
dong di truyén cao nhét trong 16 mau nay thugc vé 2
mau S53 va S55 véi gia tri khoang 91%. Muc df sai
khac vé mit di truyén giira 30 miu sao mang cao
nhét 1a khoang 28%, d6 la mirc sai khac giita mau
S42 50 véi 29 mau con lai.

Tir két qua phan tich nay c6 thé thdy ring su
tuong ddng di truyén giita 30 miu Sao mang dugc
nghién ciu la tuong déi cao (tr 57 dén 92%). Nhu
vy 30 mau Sao mang cé nguon goc tuong déi gan ’
va c6 mirc d¢ da dang di truyén thép.

M 11 12 13 15 16 19 21 22 23 24 25 26 41 42 43

Hinh 5. San phdm PCR cla mon OPC6 v&i DNA genome ctia 30 mau Sao mang. Hang trén, M: thang DNA 1 kb. Céc s6 11,
12,...43 twong (ng 1a cac mau S11, $12,...S43. Hang duei, M: thang DNA 100 bp; cac sé 44, 45, .86 twong ng la cac

m&u S44, S45, . S86.
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M 11 12 13 15 16 19 21 22 23 24 25 26 41 42 43

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

Hinh 6. San pham PCR ciia mdi OPB8 véi DNA genome cla 30 mdu Sao mang. Hang trén, M: thang DNA 1 kb. Cac sb 11,
12,...43 twong (rng la cac mau S11, $12,...543. Hang dw¢i, M: thang DNA 100 bp; cac sb 44, 45,...86 twong ing la cac

mau S44, S45...586.

T T T T T T T T T

Coefficient

Hinh 7. Biéu dd quan hé di truyén ctia 30 mau Sao mang dwa trén s6 liéu phan tich v&i 7 mdi RAPD.

KET LUAN

Tir nhimg két qua nhén dugc trong nghién ctru
nay ching t6i di dén mot sd ket ludn sau:

Nhiét d6 bit mdi tdi wu cho mot sb cip mdi luc
lap déi véi loai Sao mang d3 duoc xac dinh: véi cac
cip mdi rnD-trnT, atpB-rbcL va trnLe-trmLf, nhiét
d6 bit mbi tot nhit Ia & 54°C, véi cip mdi psbC-trnS
va cgp 16S-LF - 16S-LR1 14 56°C con véi cap trnLc-
trnL 1a 52°C.

G loai Sao mang dugc nghién ciru, chi c6 sin
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phdm PCR cia cip mdi #nD-trnT cit bing enzyme
Tagl 1a cho da hinh. Céc enzyme Tagql, Hinfl, Haelll
va BamHI cit dugc cic san phim cia cic cip mbi
tnD-trnT, trnLe-trnLf va psbC-trnS nhung khéng
cho da hinh.

Trong s6 17 moi RAPD sir dung, chi cé 7 mdi
cho da hinh 15 rét va thu dugc 1463 phén doan DNA
da hinh, chlem 4,03%. He sb twong ddng di truyén
clia c4c mAu nghién ctru 14 tir 57 dén 92%.

Muc d6 da hinh thap cua hé gen nhan (phén
tich bang chi thi RAPD) va hé gen luc lap (phan
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tich bang céc va gen Iuc lap) cho thiy 30 mu Sao
mang thu tr ving nGi Ca N4 deu c6 cung mot
nguon gbec. Mirc d6 da dang di truyén thip chimg 16
10a1 cay ndy dang bi suy thodi & muc cao, vi vay
can c6 phuong 4n dé bao ton loai cay 14m nghiép
dang bi de doa nay.

Loi cam on: Cong trinh duwoc hoan thanh voi tro
gitip kink phi tic 3¢ tai 6.106.06 thuéc Chuwcong trinh
Nghién cibu Co bdn trong Khoa hoc Tw nhién 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 Duc Thanh" ", Nguyen Van Phuong', Nguyen Hoang Nghia®

!Institute of Biotechnology
“Forest Science Institute of Vietnam

SUMMARY

The application of molecular markers for assessment of genetic diversity of plant species has an
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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 Folling Forest, Ca Na mountain,
Phan Rang province was evaluated using chloroplast DNA and RAPD markers. The results of the analyses of
16S chloroplast and #rnL genes and spacers between trnD-ornT, psbC-trnS, atpB-rbcLn genes showed that
there were variations in, only, #mD- #nT region. Seven (OPB6, OPB8, OPB20, OPC6, OPC9, OPCI12, va
OPC17) 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,
$1.9, $3.4 and S4.2), the second group includes 10 samples (S11, S12, S13, S21, S22, S23, S24, S25, $26 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 of the species are, extremely, needed.

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