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MOI QUAN HE DI TRUYEN CUA MOT SO LOAI DAU 
(Dipterocarpaceae) TREN CO SOf XAC DINH 

TRINH TlT NUCLEOTIDE VUNG GEN MATK 

NGUYEN MINH DU"C 
Vien Sinh thdi vd Tdi nguyen sinh vgt, 

Vien Hdn ldm Khoa hgc vd Cdng ngh0 VietNam 
NGUYEN MINH TAM, DU'ONG VAN TANG, VU DINH DUY 

Bdo ldng Thien nhien Vi^t Nam, 
Vien Hdn ldm Khoa hgc vd Cdng nghe Viet Nam 

Hp DSu (Dipterocarpaceae) bao g6m 17 ehi va khoang 680 loai chia thanh ba phan 
hp: Dipterocarpoideae gom 13 chi va khoang 600 loai is Chau A; Pakaraimoideae voi mpt 
loai duy nhat is Guaianan viing cao nguyen cua Nam My va Monotoideae voi 3 chl va 30 
loai is Chau Phi va Nam My. Theo NghTa (2005), Dipterocarpaceae dupe tim thSy a Vi?t 
Nam bao gom khoang 42 loai va 6 chi bao gom: Chi Ven ven Anisoptera (1 loai), Dau 
Dipterocarpus (12 loai), Sao Hopea (11 loai), Cho chi Parashorea (2 loai), Shorea (8 
loai) va Tau Vatica (8 loai). Hau het cae loai phan bo gioi hgn trong rirng rung la thuang 
xanh va hon hpp tren da co xua phii sa, da granit va da bazan. Cae cay hp Dau dong mpt 
vai tro quan trpng trong he sinh thai va kinh te cua khu rirng dat thap 6 Vi?t Nam, Go cay 
thich hpp cho muc dich xay dung hay lam v6 tau thuyin. Nhua dupe sii dpng lam son, 
vecni hay son mai. Nhu mpt he qua tit ylu ciia vi?c khai thae, pha rirng, moi tru6ng song 
tu nhien ciia eae loai hp Dau dang bj suy thoai nghiem trpng. Do do, viec quan ly va bao 
ton ben vffng cac loai nay la nhiem vu cap bach va can thiet. De thiet lap chien lupc bao 
ton va tai trong rirng co hieu qua, cac moi quan he di truyen trong va giira cac loai can 
dupe nghien cuu mpt each ehi tiet. Viec xac dinh cac loai Dau theo phuang phap hinh thai 
khong phai la nhi?m vu de dang tai Viet Nam. Vi vgy, viec sir dung chi thj di truyen de 
nhgn dang chinh xac ban nira cac loai cay hp Dau la can thiet. Da c6 mpt so cong trinh 
nghien ciru cay phat sinh pha h^ ciia mpt so loai Dau tren the giai tren ca sa phan tich 
trinh tu nucleotide mpt so vimg gen lyc Igp. 

Trong nghien ciiu nay, chimg toi sir dung gen lue lap {malK.) de xac djnh trinh t̂ r 11 loai 
Dau (Dipterocarpaceae) va cung cap thong tin bo sung de nang eao gia tn bao ton de phat trien 
cac loai nay tai Viet Nam. 

L PHU'ONG PHAP NGHIEN CUtI 

Thu mau cay hp DSu tai cac tinh Phii Thp, DSk Lak, D6ng Nai, Ba Ria-Vung Tau va 
Tay Ninh (bang 1). MSu dupe ghi s6 cimg vai dae dilm sinh hpc ciia c5y liy mlu, giif 
trong silica gel'tai hien truong, sau do mlu dupe bao quan is tii lanh sau -76°C truoc khi 
phan tich DNA tai Phong thi nghiem Sinh hpe phan tu ciia Vi?n Sinh thai va Tai nguyen 
sinh vat. 
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8 
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10 

11 

Sia diem th 

Ten khoa hpc 

Dipterocarpus dyeri 

D alatus 

D intricatus 

D costatus 

D. baudii 

D obtusifolius 

D retusus 

D tuberculatus 

D condorensis 

Hopea recopei 

Vatica odorata 

u thap U loai dau ff Viet Nam 

Ten Vi^t Nam 

Dau song nang 

Dau dai 

Dau long 

Dau mit 

Dau Baudi 

Dau tra beng 

Cho nau 

Dau flong 

Dau cdt 

So chai 

Tau tring 

Dja diem thu mau ___ 
Tan Cu-u, Vinh Ciru. Dong Nai 
129m.11 • 1 2'N-1 07'09'E 
Cat Tien. Oong Nai 
130m. ir25'N-107°17'E 
Tan Ci>u, VTnh Ci>u, Dong Nai 
i7Qm, iri2'N-107'09-E 
Tan Bien, Tay Ninh 
10m. 11°21'N-106°02'E 
Cat Tien, Dong Nai 
130m. 11°25'N-107°17'E 
York Don, Buon D6n. Dik Lik 
150m. 12°47'N-107''35'E 
Hy Cuong, L^m Thao, Phii Thp 
110m.21°23'N-104°79'E 
York Don, Buon D6n. Dik L ik 
180m, 12''49'N-107°32'E 
Binh Chau. Xuyen Mpc, Ba Rja-VOng Tau 
100m. 10'28'N-107"35'E 
TSn Ciiu, VTnh Cuu. Dong Nai 
129m. 11''12'N-107''09'E 
Cat Tien, Dong Nai 
130m. 11''25'N-107''17'E 

DNA tong s6 din?c tach tir vo cay b^ng phuang phap CTAB. Hai cap m6i malK tir thigt ki tren 
ca so vung gen malK ciia loai Dipterocarpuspalembanicus trong Genbank {AB295903) co trinh tu 
nhir sau: Mj/K3F: 5'-0GG AAA TTC CAT TTT CCC TAC-3' (m5i xuoi) va matV3K: 5'-GGA 
TOC CCT ACT GCG TTA CA-3' (ra6i ngucjc), matY^S?: 5'-TTA TAG GGA AAC AAA AAG 
CAA CGA G-3' va mo/K5R. 5'-CA0 ATG GAT GGG ATG AGG TAT TAG-3'. Nhan ban gen 
mo/K du(ic tiin hanh tren may Gene Amp Systems 9700. The tich mSi phan umg PCR la 25jil, trong 
do chira cac thanh phan gom 12(11 HjO; 2,5nl dung djch dfm buffer lOX; 2,Snl MgCh 25mm; 2,5pl 
dNTPs 2,5mm; l,25(il moi xuoi (lOmra); 1,25(11 m6i ngiroc (lOmm); 0,5(11 Taq polymerase 
(5 U/(il); 2(il DNA khuon. Qua trinh nhan ban dugc tiln hanh tren may Gene amp PCR system 
9700 theo chu trinh nhiet: (1) BiSn tinh ban dju: 95°C trong 3 phit; (2) Bien tinh: 94°C trong 30 
giay; (3) Bat cap: 56°C trong I phut; (4) Keo dai: 72°C trong 1 phOt; (5) I4p lai (2) din (4) 35 chu 
ky; (6) Phan irng ket thuc: 72°C trong 10 phut; (7) Giir san phdm a 4°C. 

San phjm PCR dugc tinh sjch dimg Sephadex G50 (Hang Sigma) va giai trinh tu sir dung 
kit BigDye terminator v3.1 vai cap moi malV3F va mo(K5F va doc trinh tir bjng may ABI 3 i 00 
Avant genetic analyzer (Applied Biosystems) tai Vi?n Cong nghe sinh hgc. 

^ So sanh sir khac nhau v6 vj tri cac nucleotide giiia cac cap loai dimg ClustalW, OenDoc. 
Phan mem MEGA5 de phan tich din li?u. Mirc dp khac nhau dugc tinh toan theo model hai 
thong so (K2P). 

n. Ytl QUA NGHIEN CUtI 

Chieu dai cua viing gen ma/K da dugc giai ma tir 1056 din l l l lbpcho 11 loai hg D4U nghien 
ciru. Thanh phan GC dao dgng tir 32,7% cho 2 loai Dipterocarpus baudii va D. alatus, den 33 2% 
cho loai D. retusus, tmng binh 32,9%. D6i vdi vj W codon thir nhit, ftanh phan GC dao dgng tir 
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^4 5% {Vatica odorata) den 37,\%{D. retusus), trung binh 35,8%. Tuong tir, thanh phin GC dao 
dpng tî  31,5% {D. baudii) dkn 33,8% (Vatica odorata), trung binh 32,6% d6i vai vi tri codon thir 2; 
GC dao dpng tiJr 28,8% {Hopea recopei) den 30,9% {V odorata), trung binh 30,1% d6i voi vj tri 
codon thii" 3. Thanh phan cac base cho m6i loai Dau nghien euu duoc trinh bay a bang 2. Thanh 
phan A dao dpng tir 29,2% (Z>. retusus va Vatica odorata) dkn 29,8% {Hopea recopei), bring binh 
29,5%. Tuang tu, thanh phan T dao dpng tir 37,5% {H recopei) den 37,8% eho 3 Ioai eung ehi 
Dipterocarpus {D. baudii. D. alatus va D. dyeri), trung binh 37%; C dao dpng tir 17,7% {D. baudii) 
din 18,2% (Korfora/a), trung binh 18% va G dao dpng tir 14,8% eho 6 loai Diu, trung binh 14,9%. 

Thanh phSn base (%) vung matK cua 11 Ioai cay hp Dau 

Loai 

Dipterocarpus alatus 

D. condorensis 

D tiaudii 

D inlnicatus 

D. dyeri 

D. rvtusus 

D. coscalus 

D. tuberculatus 

D. obtusifolius 

Hopea recopei 

Vatica odorata 

Trung binh 

T 

37,8 

37,7 

37,8 

37.7 

37,8 

37.6 

37,7 

37.5 

37.6 

37,5 

37.7 

37,7 

C 

17.9 

18.1 

17.7 

18.0 

18.0 

18,1 

18,0 

18,1 

18,0 

17,9 

18,2 

18.0 

A 

29,6 

29.5 

29,5 

29,6 

29,4 

29 2 

29,6 

29,5 

29,5 

29,8 

29,2 

29,5 

G 

14,8 

14,8 

15,0 

14,8 

14.9 

15,1 

14,8 

14,8 

14,9 

14,9 

14,8 

14.9 

Tdng cong 

1062 

1062 

1132 

1062 

1056 

1111 

1062 

1064 

1064 

1068 

1064 

1073.4 

Sau khi loai bo tat ea cac vj tri trong, 1090 vi tri dupe sir dung cho phan tieh tien hoa. 
Trong so 59 vj tri bien doi (Variable), gia tri mang thong tin (Parsimony informative) chiem 18 
vi tri. So c|ip nucleotide tuong dong trung binh la 1047. So cap tuong dong cao nhat la 351, xuat 
hi?n a vi tri codon thir hai va thap nhat la 347 a vj tri condon thii ba. He so trung binh cua cap 
Si (transition) va Sv (transversion) la 1,08. He so nay doi vai vj tri codon thu nhit la 1,53, thu 
hai va thir ba 1̂  0,57 va 1,19, tuang irng. Tan so cao xuat hien a vi tri codon thu- nhat cho 4 cap 
base, T-T, C-C, A-A va G-G la 129, 69, 97 va 55, tuang ung. Tin s6 nay la 125, 68, 1 !2 va 46 
tuong irng a v'\ tri codon thir hai va 142, 51, 100 va 53 tucmg ung a vi tri codon thir ba. Sir ichae 
nhau giQ-a cac cgp Ioai tren co so phan tich theo mo hinh Kimura 2P da chi ra mirc dp khae nhau 
giu^ cae cap loai nghien cuu (bang 3). 

Bdng 3 

He so khac nhau giira cac cap loai Dau nghien ciru 

D, condorensis 

0 baudii 

Dipterocarpus alatus 

D inlrricalus 

D. dyen 

0 retusus 

D. coscatus 

D luben:ulatus 

D obtusifolius 

Hopea recopei 

Vatica odorata 

1 

0 002 

0 002 

0 001 

0.003 

0.007 

0-001 

0 003 

0 001 

0 025 

0 039 

2 

0 002 

0 001 

0 003 

0 008 

0 001 

0.003 

0 001 

0 025 

0 039 

3 

0 001 

0 003 

0 008 

0 001 

0 003 

0 001 

0 025 

0 039 

4 

0-002 

0.007 

0.000 

0-002 

0 000 

0-024 

0 038 

5 

0.009 

0-002 

0-004 

0 002 

0 026 

0 040 

6 

0 007 

0 009 

0 007 

0 031 

0 041 

7 

0.002 

0 000 

0 024 

0 038 

8 

0.002 

0-026 

0 040 

9 

0 024 

0 038 

10 

0 033 
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Mirc dp sai khac thip nhit dupe tim thay giiJa cac cap loai thupc cimg mot ^^\ \ ^•^^^ 
thap ciing mpt \ung nghien ciru. Ching han, loai Diu eat {Dipterocarpus crjndorensii)^^^ ^^ .̂ 
long {D. intricatus) Ik 0,1%. H? so nay cung dupe tim thiy a cae c$p Ioai Dau long vOi ^^^^ 
Dau baudi {D. baudii), Diu rai {D. alatus) va mpt so cgp Dau khac. Tuy nhien co sir kn ^ ^_^ 
cd y nghTa dupe tim thiy trong chi nay a hai viing dja ly khac nhau, chang han ^̂_ 
{D. retusus) phan b6 6 phia Bic Viet Nam vai cac loai is Dong Nam Bo nhu Dau cat, . 
Diu mit voi he so tir 0,7 den 0,9%. Su khac nhau Icm dupe tim thiy giira cac chi trong lip . 
vi du So chai {H recopei) va Dau cat la 2.5% ho^c Tau tring {Vatica odorala) va Dau rai 
s6 sai khac la 3,9%. Tuy nhien, khong co su sai khac dupe tim thay a mpt so cap Ioai trong cm 
Dipterocarpus nhu Diu cat va Diu mit, Diu long va Dau dong hoac Dau tra beng. 

Phan tich m6i quan he di truyin tren co sa dir lieu malY. cua 11 loai diu nghien euu theo 
phuong phap NJ (Neighbor-Joining) the hien tren hinh 1. 

D baudii 

D dyeri 

Dipterocarpus alatus 

-\-D tuberculatus 

D obtusifolius 

D mtncaius 

D costatus 

D condorensis 

D retusus 

Hopea recopei 

- Vatica odorata 

Hinh I. Mdi cpian he di truyen cua 11 lodi Ddu theo phuang phdp NJ 

Cac loai thupc chi dau Dipterocarpus co quan he mat thiet voi nhau, vai gia trj bootstrap 
100% Loai Cho nau (D. retusus) dupe xac dinh la loai chj em ciia cac loai con iai trong chi Dau 
Dipterocarpus. 

I D. condorensis 

D costatus 

D. tuberculatus 

— D baudii 

— D alatus 

D. intncatus 

D obtusifolius 

D retusus 

- Vatica odorata 

Hinh 2. Mdi quan he di tniyen cua II lodi Ddu theo phirang phdp MP 
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Phan tich h-en cxs scr phucmg phap Maximum parsimony (MP) da tim thiy 130 cay 
parsimony vdi kieh thuac 61 (hinh 2). K6t qua phan tieh da chi ra chi s6 Cl (Consistency 
bidex), RI (Retention Index) tuang mig la 0,9672 va 0,8888. Cay thu nhit dupe trinh bay a hinh 
2 K£t qua \h m6i quan he theo phucmg phap nay tuang tir nhu phuong phap NJ. 

m-K^TLUAN 

] 1 loai Diu (Dipterocarpaceae) thupc 3 chi Dipterocarpus, Hopea va Vatica is 4 tinh Dong 
Nam Bp va Phii Thp da dupe giai ma vimg gen matV. vai kieh thuoc tren lOOObp. Ket qua 
nghien ciru chl ra mirc dp khac nhau thap dupe tim thay giiia cac cap loai ciing chi 
Dipterocarpus. Cac loai cimg chi Dipterocarpus deu hinh thanh mot nhanh tien hoa rieng va co 
quan h? gin giii v6i nhau. Loai Cho nau {D. retusus) dupe xac djnh la loai chj em vai cae loai 
khac trong chi Dipterocarpus. 
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PHYNOGENY OF SOME DIPTEROCARPUS (Dipterocarpaceae) 
USING NUCLEOTIDE SEQUENCES OF MATK 

NGUYEN MINH DUC, NGUYEN MINH TAM, DUONG VAN TANG, VU DINH DUY 

SUMMARY 

We investigated the systematic position of 11 dipterocarp species (Dipterocarpaceae) in provinces 
Dong Nai, Dak Lak. Tay Ninh and Phu Tho based on analysis of ma(K region. DNA total was extracted 
frominbarks. The nucleotide sequence of mafl< was determined with 1056-111 Ibp. an average of 1073bp 
and used to analysis of phylogeny of 11 dipterocarp species (eight in Dipterocarpus genus, one in Hopea 
and one Vatica) using neighbor joining method. The analysis indicated low interspecific divergence among 
Dipterocarpus species, ranging from 0 to 0.9%. The high gene distance was found between 
VaSca/Dipterocarpus or Hopea/Dipterocarpus. All Dipterocarpus species formed monophyletic clade with 
bootstrap value of 100%. 




