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MOI QUAN HE DI TRUYEN CUA MOT SO LOAI DAU
(Dipterocarpaceac) TREN CO SG XAC DINH
TRINH TY NUCLEOTIDE VUNG GEN MATK

NGUYEN MINH pUC

Vién Sinh thdi vé Tai nguyén sinh vit,

Vién Han ldm Khoa hec va Cong nghé Vit Nam

NGUYEN MINH TAM, DUONG VAN TANG, VU BINH DUY
Bdo tang Thién nhién Viét Nam,

Vién Hem lam Khoa hoc va Céng nghg Viét Nam

Ho Diu (Dipterocarpaceae) bao g6m 17 chi va khoang 680 loai chia thanh ba phin
ho: Dipterocarpoideae gém 13 chi va khoang 600 lodi & Chau A; Pakaraimoideae véi mét
lodi duy nhét & Guaianan viing cao nguyén cia Nam My va Monotoideae v&i 3 chi va 30
loi & Chau Phi v Nam M§. Theo Nghta (2005}, Dipterocarpaceae dugc tim thiy & Vigt
Nam bao gbm khoing 42 lodi va 6 chi bao gdm: Chi Vén vén dniseptera (1 lodi), Diu
Dipterocarpus (12 loai), Sao Hopea (11 lodi), Ché chi Parashorea (2 loai), Shorea (8
lodi) va Tdu Vatica (8 loai). Hiu hét cic loai phan bé gidi han trong rimg rung 13 thudng
xanh va h&n hop trén ¢4 ¢ xua phi sa, da granit va da bazan. Cac ciy ho Ddu déng mét
vai trd quan trong trong hé sinh thai va kinh té cia khu rirng dét thip & Vigt Nam. G& cay
thich hop cho muc dich xdy dung hay lam vo tau thuyén. Nhua duoc si dung lam son,
véeni hay son mai. Nhu mdt hé qua tht yéu cia vige khai thac, pha rimg, méi trdng séng
ty nhién cla céc loai ho Diu dang bj suy thoai nghiém trong. Do do, viée quin Iy va bio
t3n bn virmg cac Jodi nay 14 nhiém vu cép bach va cin thiét. Bé thiét [ap chién hige bio
thn va ti trdng rirg ¢ hidu qua, chc mbi quan hé di truyén trong v giira cic lodi cin
duwge nghién ciru mot cach chi tift. Vige xac dinh cac loai Déu theo phwong phép hinh thai
khéng phai la nhi¢m vu dé dang tai Viét Nam. Vi vdy, viéc sir dung chi thj di (ruyén dé
nhén dang chinh xéc hon nifa cac loai cdy ho Diu 13 chn thiét. D3 c6 mét s cong trinh
nghién ciru ciy phat sinh phi hé cia mot sd leai Diu trén thé gidi rén co s phan tich
trinh ty nucleotide mét sé viing gen luc lap.

Trong nghién ciu ndy, ching tdi sit dung gen luc lap (marK) dé xac dinh trinh ty 11 Joai
Din (Dipterocarpaceae) v cung cAp théng tin bd sung dé ning cao gia trj bao thn dé phat trién
cic lodi nay tai Viét Nam.

L PHUONG PHAP NGHIEN CUU

Thu miu ciy ho Diu tai cac tinh Phi Tho, Dik Lik, Déng Nai, Ba Ria- Vung Tau va
Téy Ninh (bang 1). M&u dugc ghi sé cung véi dic diém sinh hoc cia cay 1y mu, gi
trong silica gel-tai hién trudmg, sau do miu dugc bao quin & ti lanh sdu -76°C trude khi
phén tich DNA tai Phdng thi nghiém Sinh hoc phén tir ciia Vién Sinh thii va Tai nguyén
sinh vit.
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Bang 1
Dia diém thu thip 11 loai diu & Viét Nam
LAl Tén khoa hoc Tén VistNam | Dija diém thu mau
i 2 N Tan Ctru, Vinh Ciu, Bng Nai
1 |Dipterocarpus dyeri Dau song nang | 459m, 11*12'N-107°09°E
N K Cat Tién, ©6ng Nai
2 |b aletss Déu dai 130m, 11°25N-107°17E
N Tan Ciru, Vinh Clu, Bong Nai
3 |D mtricatis Dau long 129m, 11°12'N-107°09°E
A Tan Bién, Tay Ninh
4 [P costatus Dau mit 10m, 11°21'N-106°02E
N . Cat Tién, Pong Nai
S |0 baudi Déu Baudi 130m, 11°25N-107"17E
s . York Don, Budn Dén, Bak Lak
& |D obtusifotius Dautrabeng  |y5om, 13%47'N-107°35°E
Hy Cwéng, Lam Thao, Phi Tho
7 [P retusus Cho ndu 110m, 212N 10479 E
. York Bon, Buén Ban, Bak Lék
8 | wherculaius Dau dong 180m, 1249'N-107°32°E
N Binh Chau, Xuyén Mgc, Ba Rja-Ving Tau
9 | condorensis Dau cat 100m, 1°BENAOTSSE
i Ctru, Vinh Clru, Dong Na
10 |Honea roopei So chai 120 11ZNA0T09E
11 | vatica odorota Tau tréng T e e 17E

DNA thng sb dugc tich tir vo cdy bing phuong phap CTAB, Hai cap m&i marK tu thiét ké trén
€0 3§ viing gen matK ca lodi Dipterocarpus palembanicus trong Genbank (AB295903) cé trinh ty
shy sau: MaK3F: 5°-GGG AAA TEC CAT TTT CCC TAC-3' (mdi xuéi) va mark3R: 5°-GGA
TGC CCT ACT GCG TTA CA-3’ (mdi nguge), marKSF: S'-TTA TAG GGA AAC AAA AAG
CAA CGA G-3' vi matKSR. 5’-CAG ATG GAT GGG ATG AGG TAT TAG-3'. Nhan ban gen
matK dugc tién hanh trén méy Gene Amp Systems 9700. Thé tich m3i phan tmg PCR 12 251, trong
d6 chir céc thanh phin 26m 12ul H;0; 2,5p) dung dich dém buffer 10X; 2,511 MgClz 25mm; 2,5p1
ANTPs 2,5mm; 1,25u1 mdi xudi (10mm); 1,254l mbi nguge (H0mm); 0,5u1 Tag polymerase
{3 U/pl); 2ul DNA khuén. Qué trinh nhin ban duoc tién hanh trén may Gene amp PCR system
9700 theo chu trinh nhiét; (1) Bién tinh ban diu: 95°C trong 3 phit; (2) Bién tinh: 94°C trong 30
gidy; (3) Bat cap: §6°C trong 1 phat; (4) Kéo dai: 72°C trong 1 phit; (5) Lap lai (2) dén (4) 35 chu
k¥; (6) Phan img két thiic: 72°C trong 10 phat; (7) Gii san phim & 4°C,

San pham PCR duge tinh sach diing Sephadex G50 (Hang Sigma) va gidi trinh tir sir dung
kit BigDye terminator v3.1 v6i clip mdi marK3F va mafK SF va doc trinh tu bing mdy ABL 3100
Avant genetic analyzer (Applied Biosystems) tai Vién Céng nghé sinh hoc.

So sdnh sy khac nhau v& vi tri céc nucleotide gitta cdc cap loai ding ClustalW, GenDoc.
Phin mem MEGAS ¢¢ phan tich din lidu. Mirc d& khic nhau dugc tinh toan theo model hai
thong s6 (K2P).

I KET QUA NGHIEN C0U

Chigu dai cia viing gen marK d2 dwoc gidi ma tir 1056 dén 1111bp cho 11 loai hg Diy nghién
ciiu. Thinh phén GC dao déng tir 32,7% cho 2 loai Dipterocarpus baudii va D. alatus, dén 33,2%
cho lodi D, retusus, trung binh 32,9%. Déi v6i vi tri codon thir nhit, thanh phin GC dao déng if
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34,5% (Vatica odorata) dén 37.1% (D. retusus), trung binh 35,8%. Tuong ty, thinh phén GC dao
dong tr 31,5% (D. baudil) dén 33,8% (Vatica odarala) trung binh 32,6% dbi voi vi tri codon thir 2;

GC dao dgng tix 28,8% (Hopea recopei} den 30,9% (¥. odorata), trung binh 30,1% dbi véi vi tri
codon thir 3. Thanh phan céc base cho mdi lodi Diu nghlen ciu duoce trinh biy & bang 2. Thinh
phén A dao ding tir 29,2% (D. retusus va Vatica odoraia) dén 29,8% (Hopea recopei), trung binh
29,5%. Tuong tu, thanh phan T dao déng tir 37,5% (H. recopei} dén 37,8% cho 3 loai cung chi
Dipteracarpus (D. boudii, D. alotus vA D. dyeri), trung binh 37%; C dao déng tir 17,7% (D. baudii)
dén 18,2% (V. odorata), trung binh 18% va G dao dong tir 14,8% cho 6 loai Déu, trung binh 14,9%.

Bang 2
Thanh phin base (%) viing marK ciia 11 loai ciy ho Diu
Lodi T < A G Téng cong
alatus 378 17.9 29.6 14.8 1062
D 7 37.7 18,1 29,5 14.8 1062
D baudi 378 17.7 295 150 1132
D intmicalus 37.7 18,0 296 14.8 1062
D, dyeri - 378 18.0 204 14,9 1056
D. retusus 376 18.1 292 151 1
D, coscatus 37,7 18.0 236 14.8 1062
D. 375 18.1 29,5 14.8 1064
[ i 378 180 295 14.9 1064
Hopea recopel 375 17.9 29,8 4.9 1068
Valica odorata 377 18.2 29.2 4.8 1084
Trung binh 37 18,0 29,5 14,9 1073.4

Sau khi loai bo tht ¢4 cac vi tri trdng, 1090 vi 1ri duge st dung cho phén tich nen héa.
Trong so 59 vi tri bign doi (Variable), gia tri mang thong tin (Parsimony informative) chiém 18
vi tri. S6 cdp nucleotide tuong dong trung binh la 1047. §6 cap trong dbng = nhit 13 351, xuit
hién & vi tri codon thir hai va lhap nht A 347 & vi tri condon thir ba. Hé sé trung binh ctia ¢3p
Si (transition) va Sv (lransversmn) la 1,08. He so nay dm véi vi tri codon thir nhat la 1,53, thir
hai va thir ba 14 0,57 va 1,19, tuong trng. Tan sé cao xudt hién & vi tri codon thir nhit cho 4 cap
base, T-T, C-C, A-A va G-G 13 129, 69, 97 va 55, twong img. Tén sb niy 1 125, 68, 112 vadé
tuong (ng & vi tri codon thir hai va 142, 51, 100 va 53 tueng ng & vi tri codon thir ba. Su khic
nhau giﬁa cac cip lodi trén co sd phan tich theo mé hinh Kimura 2P d chi ra mire d¢ khac nhau
giira céc cap loai nghién ciru (bing 3).

Bing 3
H¢ sb khac nhau giita céc cap loai Diu nghién ciru
1 2 3 4 5 6 7 8 9 10
0. condorensis
D baudii 0002
Dipterocarpus alatus 0002 0002
O umimricatus 0001 0o 0001
O. dyen 0003 | 0003 [ 0003 | 0.002
O retusus 0.007 | 0008 | D008 0.007 0.009
B. coscatus 0.001 0001 0001 0.000 | 0.002 | 0007
D tfubercuiatus 0003 | 0.003 | 0003 | 0.002 | 0.004 | D009 | 0002
o 0001 | 0061 | 0001 } 0000 ! 0002 | 0007 | Q000 | 0.002
Hopea recopel 0025 | 0025 | 0025 | 0.024 | 0026 | 0031 | 0024 | 0026 | 0024
Vatica odorata 003% | 038 | 0039 | 0038 | 004D | 0041 | 0038 [ 0040 | 0038 | 0033
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Mirc d§ sai khac thip nht duge tim thiy gitra cac cip loai thude ciing mot chi d‘{,ﬁz‘:[;z:
thdp cang mét ving nghién ctru. Che:mg han, loai Diu cit (Dipterocarpus L‘qmif_)ﬂ””’?_) ¢ loai
long (D. intricarus) 14 0,1%. Hé sb nay ciing duge tim thdy & cac ciip lodi Dau long vo1 ca whau
Déu baudi (D. baudi), Dau rdi (D. alatus) va mot sé cap Déu khic. Tuy nhién c6 s¥ khﬂhc‘ oy
6 v nghia dugc tim thiy trong chi niy & hai ving dia Iy khac nhau, chang han C[)?u i
(D. remusus) phin b & phia Bic Viét Nam véi cdc loai & Dong Nam Bo nhu _D:_iu cat, a[)éu’
Déu mit véi hé s tir 0,7 dén 0,9%. Sir khéc nhau Ién duge tim thiy gitra cac chi trong *j'? o h;
vi dy So chai (H. recopei) vi Diu cit 14 2,5% hodc Téu tring (Vatica odoraty) va Dau raL €0 h%
6 sai hhac 12 3,9%. Tuy nhién, khéng ¢ su sai khac duge tim thay dimg‘)t‘so cap loi trong chi
Dipteracarpus nhir Diu cat va Diu mit, Ddu |6ng va Déu déng hoge Dau tra !’f"g‘ )

Phin tich m&i quan hé di truyén trén co s& dir ligu marK cda 11 lodi dau nghién ciru theo
phuong phip N3 (Neighbor-Joining) thé hién trén hinh 1.

D baudi
D dyer
Dipterocarpus alatus
D tuberculatus
D obtustlolus
D wincatus
100 D costatus
D condorensis

D retusus
Hopea recoper
Vatica odorata

0015 oot 0005 0000

Hinh I. Moi quan hé di trupén ctia 11 loén Ddu theo phicong phap NJ

Céc loai thuge chi diu Dipterocarpus ¢6 quan hé mit thiét v&i nhav, véi gia trj bootstrap
100% Loai Cho ndu (D. retusus) duge xac dinh 12 104i chi em cia cdc loai ¢on lai trong chi Dau
Dipterocarpus.

D. condarensis
b costatus
D. tuberculatus
D baudi
O siatus
D dyen

D, intncatus
G obtusifoius

D retsus
M recoper

Vatica odorala

—_—
5

Hinh 2. Méi quan hé di trryén cua 11 lodi Déu theo phirong phdp MP
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Phin tich trén co s phuong phap Maximum parsimony (MP) da tim thhy 130 cay

arsimony vai kich thude 61 (hinh 2). K&t qua phin tich da chi ra chi 6 CI (Consistency

Index), RI (Retention Index) tuong tmg [a 0,9672 va 0,8888. Cdy thir nhat duge trinh bay & hioh
2, Kétqud v& mbi quan hé theo phuong phap nay hrong tw ohuir phireng phap NJ.

1L KET LUAN

11 lo2i Dau {Dipterocarpaceae) thuéc 3 chi Dipterocarpus, Hopea va Vatica & 4 tinh Déng
Nam B§ va Phi Tho da duge gidi ma vﬁng gen maiK v&i Igich thuée trén 1000bp. Két qua
nghién ciu chi ra mic d§ khic nhau thap dI‘I(_)‘C tim thiy gita cac cap lodi cumg chi
Dipterocarpus. Céc lodi cing chi Dipterocarpus deu hinh thanh mét nhanh tién hoa riéng va cé
quan hé gén giii v6i nhau. Loai Cho ndu (D. retusus) duoc xac dinh la loai chi em vai cac loat
khéc trong chi Dipterocarpus.
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PHYNOGENY OF SOME DIPTEROCARPUS (Dipterocarpaceae)
USING NUCLEOTIDE SEQUENCES CF MATK

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

SUMMARY

We investigated the syslematic position of 1 dipterccarp species (Diplerocarpaceae) In provinces
Dong Nai, Dak Lak, Tay Ninh and Phu Tho based on analysis of matK region. DNA total was extracled
from inbarks, The nucieatide sequence of mafiK was determined with 1056-1111bp, an average of 1073bp
and used to analysis of phylogeny of 11 diplerocarp species (eight in Dipterocarpus genus, one in Hopea
and one Valica) using neighbor joining method. The analysis indicated low interspecific divergence amang
Diplerocarpus species, ranging from 0 o 0.5%. The high gene distance was found between
VaticaDipterocarpus or Hopea/Dipt Al Dipt pus species formed manophyletic clade with
bootstrap vaive of 100%.
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