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TOM T AT: Sao hon gaifopea chinensisiand-Mazz) Sao ki nam Hopea hainanensislerr. &
Chun) va sao #t quy (Hopea mollissimaC.Y.Wu) la nhiing loai caydy gb cé gia ti cao ¢ khoa
hoc va y hoc. Hién nay, nhém cay najéu dang b khai thac qua it va cé tén trong danh sach cac
loai dang h de dya. Bic biét, H. chinensisva H. mollissima la hai loai c6 niiu dic diém hinh thai
rat gidbng nhau, kh6 phan &ingoai tr nhién. Bai b4o nay trinh bagtlkqua giai ma trinh t ba viing
gen Lc lap, d6 larbcl, ma va psbA-trnH nhim chi ra st khéc bét vé di truyén giira hai loai nay,
nhim 3 tro cho phan lai hoc hinh thai va 6 sung o so dir liéu di truyén V& ba loai thic chi
Hopeacua Viét Nam. Két qua cho thiy, c6 6 v tri sai khac nucleotidéugc tim thiy giita hai loai
H. chinensisva H. mollissima theod6 khaing cach di trugn giita hai loai nay 1a 2%.&nucleotit
sai khac gia loaiH. hainanensis/a H. chinensida 7, khang cach di trugn caa H. hainanensis
v6i H. chinensis/aH. mollissimaln luot 14 4% va 6%.

Tur kh6a: HopeamatK, psbA-trnH, rbcL, dahthi phan t.

MO DAU

O Viét Nam, do gia irthuong mai va nhu
cau aia ngroi dandia phrong, nhiing loai cay
thuoc ho Dau theong ki khai thac manh, dic
biét cac loai thdc chi Sao flopegd. Sao hon gai
(Hopea chinensjs va Sao nmt quy
(H. mollissima 1a hai loai c6 phan & hep,
nhiéu tai liéu d& khing dinh ch tim thiy sao
hon gaio Viét Nam va Trung Qéc [1, 2, 9, 18].
Gb sao hon gai, sao anquy va sao A nam
bén, arng, khdng bmdi mot nénduogc sr dung
trongdéng thugn, 1am d@u, at nha, ta vt [18],
ngoai ra, ching con cé gig € y hoc. Mot
cobng trinh nghién (@ cia cac tac di Trung
qudc cho thy trong W cay sao hon gai con c6
chira nhéu haat chit sinh e hiru ich [8, 17].
Hién nay ballai nay dangdung teéc nguy ©
tuyét chang do mirc d6 suy gam noi sdng va
viéc khai thac qua . O Viét Nam, da cé
nhiéu nghién é¢u vé phan lai va ke thong hoc,
tai nguyén vaita chng cac loai cay ¢Dau. Tuy
nhién, nhéu dic diém hinh thai 4t giéng nhau
cua H. chinensisva H. mollissima vi vay, viéc
phan bt chang con g nhiéu kho khin, dic
biét trong tr nhién.

Chi thi phan & (DNA barcoding) la congwe
cbng nglk sinh hyc chinh xacgdang tin @y va

316

da duoc sr dung rat nhidu trong phan lai cac
loai dong thrc vat. Hé gen hic lap c6 du tric
don bdi, vai loi thé 1a kich thrge nhy, 5 lugng
ban sao &n va di trugn 6n dinh qua cac thhe
néndugc tng dung lam ch thi phéan & cho céc
nghién @u phéan lai va ma wach DNA [4, 7,
10]. Gamage et al. (2006) [@} xay drng v dd
hinh cay (Neighbour joining) & quan & di
truyén aia cac loai trong &1 Dau dya trén g
trinh tr vang gentrnL-trnF. Viéc ar dung nmbt
hay Kt hop nhiu chi thi phan & dé phan lai
d& dugc nhu nha khoa éc trén tté giéi quan
tam va tén hanh nghiéntw. Kress (2007) [10]
da givi thiéu nam ch thi phén & vuang genuc
lap bao @m mak, rbcL, trnH-psbA, rpoCl va
ych la nhrng ch thi phan & tin ciy va hru hiéu
trong phan lai cac loai thrc vat can, trongdoé
nhan manh sr két hop giira viing gen ma hoa
rbcL va vung gen khéng ma haénH-psbA da
cho Kt qua phan lai cao nfit [10]. Nhom
nghién &u V& thyc vat (plant working group)
cling da givi thiéu ba ch thi phén & luc lap hiru
hiéu dé phan lai cho nhém tirc vat bac cao la
mat, rbcL va trnH-psbA (CBOL, 2009),dac
biét sr két hop gitra hai chi thi phan & mat va
rbcL dugc coi la hru hiéu cho fu hét cac loai
thuc vat [4].
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Nham hd trg cho phan lei hoc hinh théai va
b6 sung © sy dir lieu vé di truyen cho ba loai
cay @ quy dia Viet Nam, ching téi én hanh
giai ma trinh tr ba ving genukc lap gom rbcl,
mat, psbA-trnH cia ba loai:
(H. chinensiy Sao ki nam H. hainanensisva
Sao nit quy (H. mollissima, dong thoi phan
tich mbi quan & di truyén cia ba loai it gin
gli nay.

VAT LI EU VA PHUONG PHAP NGHIEN CUU
Mau l&4 va % cay @a H. hainanensistugc

thu & vuon quic gia Bén En (Thanh Héa),i&
loai H. mollissimaduoc thu &i Khu bio ©n
thién nhién Tay Yén , phan khu Khe R (Bic
Giang) va 2 rau la loaiH. chinensisduoc thu

Sao hon gaitai dao Ba Mun vadao Céi Lim, won qLéc gia

Bai Tur Long (Quing Ninh) (king 1). Mau duoc
ghi &, ghi dac diém sinh hc vado toa do cua
cay hy miu. Mau saud6 dugc chuyén vé phong
thi ngheém He thong e phan & va Di truyn
bao tn cia Vién Sinh thai va Tai nguyén sinh
vat vadugc bao quin ¢ tu lanh sau -76°C troc
khi phan tich DNA.

Bang 1 Piadiém thu thip ba loai thac chi Saay Viét Nam

STT Tén khoa ¢c Tén VEt Nam

biadiém thu niu

1 Hopea hainanensis Sao ki nam

2  Hopea chinensis Sao hon gai
3 Hopea chinensis Sai hon gai
4  Hopea mollissima  Sao nat quy

VQG Bén En, Thanh Hoéa, 100m, 19°35'N-
105°30’E

bao Ba Mun, VQG B&i & Long, Quing Ninh
120m, 21°02’'N-107°35’E

bao Cai Lim, VQG Bai Tr Long, Quing Ninh
150m, 21°06’N-107°33’E

Khu bio t%n thién nhién Khe & Bic Giang,
21°09'N-21°13'E

Tach chiét DNA téng < va thiét ké cac ap
moi

Mau la va ¥ cay duoc tach chit theo
phuong phap CTAB t6a Doyle et al. (1987) [4]
c6 cii tién cho phu bip voi diéu kién Viet Nam.
Kiém trado sach va ham tong DNA bang do
quang ph hip thu két hop Vi dién di trén gel
agarose 1%. DNAOhg $ duoc pha lodng ding
cho ptin tng PCRo nong do 10ng/ul.

Trinh tr cac @p moi rbcl, mai va psbA-
trnH s dung duoc ly tir cAc nghién ¢u aia

may PCR system 970®&icéc chu k nhr sau:
bién tinhé 90°C 3 phat, sad6 1a 35 chu k lap
lai: 95°C 30 giay; it cip ¢ 56°C 1 phut Wi gen
rbcL, & 50°C trong 1 phut & genmakK va &
58°C trong 1 phut &i gen psbA-trnH; kéo dai
mach ¢ 72°C 1 phat. Céi cung & 72C trong 10
phatdé két thic ptan ang va gir miu ¢ 4°C.

San phim PCR saui6 dugc kiém tra king
dién di trén gel agarose 1%, rim gel king
ethidium bromide va alp anh trén & thong
mayanh cé chéu anh sang UV.

Cuenoud (2002) [5], Mitsuyasu (1994) [12] vaGiai trinh tw va xir Iy s ligu

Kress (2007) [11] (fng 2).
Téi wu va nhan ban gen hing phan &ng PCR

Phin tng PCRdugc tién hanh trong thtich
la 40 pl i cac thanh pin gdm cé: 20 pl
Master Mix 2X; 1ul MgCl, 25 mM; 0,5ul Taq
polymerase 5 yf; 2 HI DNA mau; 1 254l moi
nong do 10 pmole i loai va H,O Ién tng thé
tich 40 pl. Chu trinh nBi dugc thec hién trén

Trinh tr nucleotide cac vung getugc xac
dinh wi kit BigDye terminator v3.1 va méajoc
trinh wr ABI 3100 Avant genetic analyzer
(Applied Biosystems). So sanfy khac nhau &

vi tri cAc nucleotide §a cac @p loai king

ClustalW [16], GenDoc [13]. Bin mém MEGA
5 [15] dung trong phan tichbdiéu sau x ly.
Murc @6 khac nhauwtuwoc tinh toan theo mé hinh
Kimura hai thong & (K2P).
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Bang 2.Trinh tr c&c ¢p mdi dung trong nghiéntw

Nhiét Do dai
Viing N Y dobat  sin i
gene Moi xubi (F) Moi nguoc (R) cap mbi phim Tham khio
(°C) PCR
mak CGATCT ATT CAT TCT AGC ACA CGA 50 900 Cuenoud
TCAATATTITC AAG TCG AAG T (2002) [5]
tbcLa ATG TCACCACAA ﬂ; ggi ACAA(C:: éﬁ? 56 700 Mitsuyasu et
ACAGAGACTAA  ~{-Tcc A al. (1994) [12]
L TOAAMACGTGAA Gou GoaGCTAGT .. o0 Mitsuyasuet
TAT GCG TCC GGG CTC CA al. (1994) [12]
Kress &
trnH-  GTT ATG CAT GAA CGC GCATGG TGG 58 300 Erickson
pskA  CGT AAT GCTC ATT CAC AAT CC

(2007) [11]

KET QUA VA THAO LUAN

thanh ndt doan DNA c¢6 kich throc 2452 bpdé

thuc hién so sanh. Vtri cia cac vung gen

4 doan DNA cia 4 vung genbcla, rbclc, : nn. |
nghién ¢u dugc sip xép theo thir ty sau:

matk va psbA - trnH sau khi nhan i bing
PCR da duoc giai trinh tr, kiém tra king
churong trinh Blast/NCBI. Kt qui so sanh
ching © cac én prim PCR @a ching t6i chinh
la cacdoan DNA twong tthg Wi 4 vung gen
rbcL a, rbcl ¢, makK va pshA - trnH. C&c trinh
tu saudo6 dugc kiém tra, ghép éi véi nhau ting
chuong trinh Clustal W ga pHin mém Bioedit

rbel_a rbel_c matK psbA-trnH

627 628 1341 1342 2161 2162 2452
DPoan DNA dai 2452 bp @a 4 miu nghién

ciru saud6 duoc tién hanh so sanh & tra s
sai khac Bng chrong trinh MEGA 5.

#H. hongayensi s_BM GAC TAA AGC AAG TGT TGG GAT TCA AAG CTG GIG TTA AAC AGT ATA AAT TGA CTT ATT ATA CTC CTG AAT ACC AAA

#H. hongayensis_CL ... ... .
#H. hai nanensi s
#H. mol |i ssi ma

#H. hongayensi s_BM CCA AAG ATA CTG ATA TCT TGG CAG CAT TCC GAG TAA CAC CTC AAC CCG GAG TTC CGC CTG AAG AAG CAG GGG CTG
#H. hongayenS| s_CL ... .
#H. hai nanensi s
#H. mol | i ssi ma

#H. hongayensi s_BM CGG TAG CTG CTG AAT CTT CTA CTG GTA CAT GGA CAA CCG TGT GGA CTG ATG GAC TTA CCA GCC TTG ATC GIT ACA
#H. hongayenS| s_CL ... .
#H. hai nanensi s
#H. mol |i ssi ma

#H. hongayensi s_BM AAG GGC GAT GCT ACG ACA TTG AGC CCG TTG CTG GAG AAG AAA ATC AAT ATA TAT GIT ATG TAG CIT ACC CTIT TAG
#H. hongayensis_CL ... ... .
#Hhalnanen5|s

#H. hongayensi s_BM ACC TTT TTG AAG AAG GIT CTG TTA CTA ACA TGT TTA CTT CCA TTG TGG GTA ATG TAT TTG GGT TCA AAG CCC TGC
#H hongayensi S_CL ... ... ... . L i i i e e e e e e e e e e e e e e e e
#H. hai nanensi s
#H. nol | i ssi ma

#H. hongayensi s_BM GCG CTC TAC GIT TAG AGG ATC TGC GAA TCC CTA CTT CTT ATG TTA AAA CTT TCC AAG GCC CAC CTC ACG GTA TCC
#H. hongayenS| s_CL ... .
#H. hai nanensi s
#H. nol | i ssi ma

#H. hongayensi s_BM AAG TTG AAA GAG ATA AGT TGA ACA AGI ACG GCC GTC CAC TAT TGG GAT GTA CTA TTA AAC CTA AAT TAG GGI' TAT
#H. hongayensis_CL ... .
#H. hai nanensi s
#H. nol | i ssi ma

#H. hongayensi s_BM CCG CTA AGA ACT ACG GTA GAG CGG TTT ATG AAT GIC TAC GCG GTG GAC TTG ATT TTA CCA AAG ACG ATG AGA ATG
#H. hongayensis_CL ... ... .
#H. hai nanensi s
#H. nol | i ssi ma
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#H.
#H.
#H.
#H.

#H.
#H.
#H.
#H.

#H.
#H.
. hai nanensi s
#H.

#H.
#H.
#H.
#H.

#H.
#H.
#H.
#H.

#H.
#H.
#H.
#H.

#H.
#H.
#H.
#H.

#H.
#H.
#H.
#H.

#H.
#H.
#H.
#H.

#H.
#H.
#H.
#H.

#H.
#H.
#H.
#H.

#H.
#H.
#H.
#H.

#H.
. hongayensis_CL ...
#H.
#H.

#H.
#H.
#H.
#H.

#H.
#H.
#H. ..
. mol |i ssi ma .G
#H.
#H.
. hai nanensi s
#H.

#H.
#H.
#H.
#H.

#H.
#H.
#H.
#H.

#H.
#H.
#H.

hongayensi s_BM TGA
hongayensis_CL ...
hai nanensi s
nol |i ssi ma

hongayensi s_BM TAT
hongayensis_CL ...
hai nanensi s
nol |i ssi ma

hongayensi s_BM ATG
hongayensis_CL ...

nol |i ssi ma

hongayensi s_BM AGG
hongayensis_CL ...
hai nanensi s
nol |i ssi ma

hongayensi s_BM AAT
hongayensis_CL ...
hai nanensi s
nol |i ssi ma

hongayensi s_BM CGG
hongayensis_CL ...
hai nanensi s
nol |i ssi ma

hongayensi s_BM TGA
hongayensis_CL ...
hai nanensi s
nol |i ssi ma

hongayensi s_BM ACC
hongayensis_CL ...
hai nanensi s
nol |'i ssima

hongayensi s_BM TGA
hongayensis_CL ...
hai nanensi s
nol |'i ssima

hongayensi s_BM AGT
hongayensis_CL ...
hai nanensi s
nol |'i ssima

hongayensi s_BM TCA
hongayensis_CL ...
hai nanensi s
nol |i ssima

hongayensi s_BM TCA
hongayensis_CL ...
hai nanensi s
nol |'i ssima

hongayensi s_BM TTT

hai nanensi s
nol |i ssima

hongayensi s_BM TTA
hongayensis_CL ...
hai nanensi s
nol |i ssima

hongayensi s_BM AAT
hongayensis_CL ...
hai nanensi s

hongayensi s_BM TAA
hongayensis_CL ...

nol |i ssi ma

hongayensi s_BM TAC
hongayensis_CL ...
hai nanensi s
nol |i ssi ma

hongayensi s_BM ATC
hongayensis_CL ...
hai nanensi s
nol |i ssi ma

hongayensi s_BM ACG
hongayensis_CL ...
hai nanensi s

ACT

CGA

CGA

[ece]

GCA

[ece}

T

AGG

TGC

AGC

AGT

TAA

TGT

CTT

[coo)

AGG

ATT

ccc

AGC

AGA

ATT

TGC

AGA

ACT

TGT

TGT

TGT

TAG

GAG

ATG

TCT

ATG

TCT

AAG

AGA

AAC

AAT

AAT

CAC

AGT

CCA

ACG

TAT

ACT

AGA

TCG

TCT

TGA

TGA

T

TCT

GAT

TTC

CTT

GAT

TGC

TAT

TGT

TGA

ACC

ACA

AGC

ATG

CTA

TAT

ATA

ACG

GAT

ACG

TAA

GAA

AAA

TGA

TCA

TGA

TGT

ATT

ATG

GAC

TAC

CGA

AAT

GAA

GAT

AGT

TGC

ATC

AAG

TAC

TAG

CcC

TTT

AGC

CGG

TGT

TCC

ATC

TAA

TCG

ACA

GeC

GAG

ACA

TGG

TAT

TTC

TGG

ACA

TTA

CAT

TTT

e

GIG

GAT

GGA GAG ATC

AGC

TGT

TAC

TGA

[cee

AGG

AGC

AAT

CTA

TGA

AGC

AGT

TGG

AAC

TAT

GTC

ATC

TCG

cAT

ATT

CCA

AAC

TGC

TCA

TCA

AGT

AGA

TAT

CTT

TAA

GIG

AAA

ACA

TTA

ATT

GAG TCA AAT

GIT TCC

AGG CGA

AAG AGA

TTA TTG

TGG TAT

AGG TAA

TCG AAG

TCA CGT

AGG ACA

TGA GG

TTA GAT

CTC 17T

TCT CCG

AAT AGA

CTT TGT

ATC AAA

CCT AGA

o
AAT
ATT
CCG
GCA
ACT
CCG

TTG

ACG

GTA

TTT

TAA

TAG
caa
AAn

AAA

GTT TAT GCG CTG GAG AGA

CAA AGG GCA TTA

GGG AGC TCC TAT

GGA TAA

CTT CCG

TGA AGG

TGG TAT

GCA TAT
TTG GG
TGA TCT
CTA ATA
TTT ATT
GAA TCC
CCA ATC
TCT cGr
T
e
e

CTC ATT

e
TGT
CGA
TTA

GCC

TGC
CCA
ACG
AAG
CTC
AGA
we
o
o

TAT

=
ACT
AAG
TTT
TGC
TGC
TCG
TCC
GIT
ATT
TCA
AGT
-
o
o

AGT

CTT GAA

CAT AAT

ACT TCT

AGC TAA

AGA TAT

CAC TCA

TTT GAC

ACC GGG

CGA GGG

CAT CCA

CCT TCT

TTT CTT

TTT ACG

TTG TGC

LT
ATC AAT

TTC TTT

TCT GGG

AGA TAA

CCG

TGC

GCA

TCA

AGG

AAC

AGA

CGA

TGC

TAA

TCT

CTA

GIT

ATC

TAA

Tcr

TTA

TTA

TGT

TAC

TGA

TAT

TG

GAT

TGT

TGA

AAC

TGA

CAT

TCG

TAT

TGC

CTA

ACG

AGG

CTT

AGC

AAT

AAT

GTA

ATA

TGC

TTT

GIG

TTC

GAA

ATT TTG

GGG TAC

CCG TGC

TAT GIC

CTT TGT

TTC TCT

TGG AGA

GAA TCG

TAT CCG

TTG TCA

TAA TTC

TTC TGG

TCA G&C

GIC TCA

AAG TAT
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#H. mol |i ssi ma

#H. hongayensi s_BM GGA GAC AAA AAT TCC AAT TCT AGC CTT GAT TGG ATC ATT GIC CAA AGC AAA ATT TTG TAA CGC AAT AGG GCA TCC
#H. hongayensis_CL ... ... .

#H. hai nanensi s
#H. mol |i ssi ma

#H. hongayensi s_BM CAT TAG TAA GCC GAT CTG GAC CGA CTC ATC AGA TTC TGA TAT TAT TGA TCG CTT TGT GCG TAT ATG CAG AAA TCT
#H. hongayensis_CL ... .

#H. hai nanensi s

#H. mol |i ssi ma

#H. hongayensi s_BM TTC TCA TTA TTA CAG TGG ATC CTC AAA AAA AAA AAA TTT GTA TCG GCA ACC TGT TGA AGC TAA ATG GAT CTT TTG
#H. hongayensis_CL ... ..

#Hha|nanen5|s
#H. hongayensi s_BM TCT TAG TGT ATA CGA GIT TTT GAA AAT AAA GGA GCA ATA TCC AAT TTC TTG TTC TAT CAA GAG TAT TGG TAT TGC
#H. hongayenS|sCL...

#H. hai nanensi s
#H. mol |i ssi ma
#H. hongayensi s_BM TCC TTT ATT TTA GIA GIC TTT TAT TTA CAT AAG TTT TTC AGT TTT TTC TTT ATA AAA ATG GAA AAT GCA AAT ACA
#H hongayensi S_CL ... ... ... . L i i i e e e e e e e e e e e e e e e e
#H. hai nanensi s e e e e e e e e e e e A L e e
#H. mol |i ssi ma

#H. hongayensi s_BM AAT AGG TGA AAA AGT ATA CTA TAT ACT ACT CTA AGG GCG GAT GTA GCC AAG T

#H. hongayenS|sCL....

#H. hai nanensi s C.. e e e
#H. nol | i ssi ma

Hinh 1.Trinh tr vangrbcL-mat-psbA-trnH cia 3 loai nghiéniu

Sau khi lai bo tit ca cac \ tri trong, cAc v sb cap twong dong thip nHit xuat hién ¢ vi tri
tri con ki dugc Sr dung cho phan tich. Trongs codon thir ba. H s6 trung binh éa cp Si
13 Vi tri bién d6i (variable) la Nu & 39, 68, 240, (transition) va Sv (transversion) 1a 0,68 i€
417, 1036, 1368, 1652, 1707, 2020, 2221, 225Bé.yd6i véi vi trf codon tit nhit 1a 1,0, thir hai
2266, 2364, trongd mot vi tri nu 1368 mang va thr ba la 2,0 va 0,19¢tng (rng. Thanh p&lﬁ
gia ti thong tin di trugn (Parsimony A va thanh phn T khoéng c6 s daodong Wi
informative). $ cip nucleotide wong dong 31,9% va 28,9%,ubng tng. Thanh pn C va
trung binh 1a 2445. &cap twrong dong cao 1a G c6 khang daodong fat thip lan luot 18,5%
816 xufit hién & vi tri codon ti nhat va thr hai, dén 18,6% va 20,6%G¢én 20,7% (ng 3).

Bang 3 Thanh phn base @a cac riu cay nghiéneu(%)

Loai T(U) C A G
H. chinensi8M 31,9 18,6 28,9 20,6
H. chinensisCL 31,9 18,6 28,9 20,6
H. hainanensis 31,9 18,5 28,9 20,7
H. mollissima 31,9 18,6 28,9 20,6
Trung binh 31,9 18,5 28,9 20,6

Phan tich khang cach di trugn bing
chuong trinh Mega 5 (ing 4) cho thy hai nu
sao hon gai thuat ¢ao Ba Mun vadao Céi Lim
khéng co s khac bét di truyén. Sr khac bét di

truyén gira loai H. hainanensis va

H. mollissimala 6%, gira loai H. hainanensis
va H. chinensida 4% va khang cach di trugn

gitra loaiH. mollissimavaH. chinensida 2%.

Bang 4 Khaoang cach di trugn giita 4 mu nghién éu

Loai 1 2 3 4
H. chinensiBM
H. chinensi€CL 0,000
H. hainanensis 0,004 0,004
H. mollissima 0,002 0,002 0,006
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KET LUAN

Bing ky thuat sinh ke phan i, ching toi
da xacdinh thanh cbng trinhrtnucleotide ta
ba ving genuc lap gdm rbcl, matK va psh-
trnH cho ba loai Saoua Viét Nam gm Sao
hon gai Hopea chinens)s Sao lii nam .
hainanensis va Sao rit quy (H. mollissima.
Két qua nghién &u da ch ra mrc do khac bét
di truyén rat thip tr 0,2 dén 0,6 gira cip loai
nghién ¢u. Pay la ntiing d liéu V& di truyén
tét, co the dua vao o s dir lidu di truyén cac
loai cay quy aa Viét Nam dé nhan biét va so
sanh i cac loai khac trén thgiéi. Két qua
trinh tr genmaK va genrbcL cua ba loai thac
chi Hopea nghién ¢u bao @m Hopea
mollissima H. Chinensisva H. hainanensisia
dugc ding ky trén ngan hang Gerivsd hiéu
lan lrot la KJ611237, KJ611239, KJ611246i
véi gen maK va KM267145, KM267146,
KM267147dbi véi genrbcL.

Loi cdm on: Nghién dru nay dugc thuc hién

véi s hd trg kinh phi & tir Quy phat trén khoa
hoc va cong nghquic gia Viet Nam (Nafosted,
ma $ 106-NN.06-2013.08),ut quy hoc bing

song plrong Viét Bi (BTC-The Belgian
Technical Cooperation) vé tai hd trg tién &

tré (IEBR.CBT.TS04/2015).
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MOLECULAR CHARACTERISTIC OF THREE THREATENED
Hopea SPECIES IN VIETNAM

Nguyen Thi Phuong Trand, Tran Thu Huong®, Ludwig Triest?, Nguyen Minh Tan?

YInstitute of Ecology and Biological Resources, VAST
2Vrije Brussels University
3Vietnam National Museum of Nature, VAST

SUMMARY

Hopea chinensisland-Mazz Hopea hainanensiMerr. & Chun andHopea mollissimaC.Y.Wu are high
value timber species and have high value in sciemzkmedicine. Currentlfthese three species are over
exploited and are listed in the Red book. Typickdgpea hongayenssndH. mollissimashared many very
similar morphology characteristics and often coitfus To provide molecular database for taxonomy and
raising the effect of conservation sastainable development of these species in Viettiarae chloroplast
gene regions includingocl, mai, psbA-trnH of these threddopeaspecies were sequencédhe results
showed that there are 6 different nucleotide pmsitiwere found between Hopea hongayemhaislieuand
Hopea mollissimaC.Y.Wu. According that, the genetic distance betwetohinensisandH. mollissimais
2%. Severdifferent nucleotide positionarere found betweeH. chinensisandH. hainanensisthe genetic
distance betweeH. hainanensisvith H. chinensisandH. mollissimais 4% and 6%, repectively.

Keywords:Hopea chloroplast DNAmak, rbcL, trnH-psbA.
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