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Viin Sinh thdi vd Tai nguyen smh vgt, 
Viin Hdn ldm Khoa hoc vd Cong nghe Viit Nam 

DO THl PHU'ONG THAO 
Vien Cdng nghi moi Inning, 

Viin Hdn ldm Khoa hpc vd Cong nghi Viit Nam 

Xac djnh trinh tii nucleotide mpt s6 viing gen nhan va luc lap (cpDNA) dang duiyc ing 
dyng rpng rai trong cac nghien cuu ni6i quan h? chijng lo îi (phylogeny), phan loai 
(taxonomy) va nhan d?ng (identity) loai a nhiSu d6i tirang thirc vjt (Yang et al, 2008, 
2009, 2010). Da co kha nhieu cong bo ve moi quan h? chung logi va nhan dang cac loai 
thong rChaw el al, 1995, 1997; Slefanovic el al, 1998; Cheng et al, 2000; Little el al, 
2004; Xiang va Li, 2005; Little, 2006; Nguyin Minh Tam et al. 2011, 2012; Vu Binh Duy 
et al. 2011...). Trong ngan hang Genbank (thang 5/2013) da luu giii tren 533.000 trinh tn 
nucleotide cho cac loai thong (Conifers), t̂ ip trung vao hai vung gen chinh la viing gen nhan 
(viing ITS) va viing gen luc lap (cpDNA), trong do co toi 80 trinh t\r cho cac ioai thong cr 
Vi?t Nam. Nhu vay so vai so lupng trinh tg nucleotide da giai ma doi vai cac loai thong thi 
so lirpng trinh tir cho 34 loai thong ciia Vi?t Nam van con qua it oi. Trong bao cao nay 
chiing toi de cap den m6i quan h? di truyen cua 15 loai cay la kim a Vi^t Nam tren ca so 
phan tich trinh tu nucleotide viing gen mo/K. 

I. PHU'ONG PHAP NGHIEN CUt] 

Tong so 21 mau la va vo cay tir 15 loai thupc 4 hp ciia bp Thong sir dyng trong nghien 
ciru nay dupe thu th?p nglu nhien (bang 1). MSu dupe bao quan trong sillicagel tai hi?n 
trirong va dirpc bao quan a -SO^C trong tu lanh sau sau khi chuyen ve Phong Phan lo?i hpc 
Thuc nghiem va Da dang ngufin gen, Bao tang Thien nhien Viet Nam. Mau tieu ban thuc 
vat tai dja diem thu mau cung dupe thu thap giiip cho cong tac xac djnh chinh xac ten Ioai 
nghien ciru. 
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Bang 2 

Thong tin ve trinh tu-, kich thu'O'c ly Ihuyct va nhiel do but cap cua cap moi nutlK 

Gen 

malK 

Ky hi|u 
m6i 

ma/KF 

matKR 

T r i n h t v n u c l e o t i d e (5' - 3') 

TTT GAC A G T TAT CTT GGA A G T TTC 

TAC TAA T T G G C T GCC CTG AGA T G T 

K i c h t h u a c 
ly t h u y e t (bp) 
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N h i ^ t d o 
bi t cap ("C) 

57 
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DNA tong so dupe tach chiet bing phuong phap CTAB (Doyle et Doyle, 1 WO) coc^jj^^^ 
cho phu hpp voi diSu ki?n phong thi nghi?m. Nhan ban trinh tg dich bang ky thuat PL ^^^^ 
cap m6i trinh bay trong bang 2. Moi phan ling PCR (polymerase chain reaction) cotne ^^^ 
vcri cac thanh phan: I3pl HjO; 2,5(il buffer lOX; l(il MgCl, 25mM; 2,5(11 °N H-s j ^^^ 
l,25jil mdi xuoi (10mm); l,25|il m6i ngupe (10mm); 0,5|il Taq P°'y'""^^'-^J^''i-'rhn trlnh 
(10-20 ng). Phan img dupe thuc hien tren may GeneAmp PCR System 9700, " y „^" 
nhiet PCR gdm: 94°C trong 3 phut; ti6p sau la 35 chu ky noi tiep nhau voi cat " .""^i^ , "̂  ,g 
50 giay, 57°C trong 55 giay, 72°C trong 45 giay; ket thuc phan img nhan gen a li^ i™ B 
phiit, gift san pham a 4°C. San phjm PCR dupe tinh sach bang kit Extractron.Gel (Viagenj. uiai 

15 cnu Ky noi iicp 1111..U .u. . ,,of. ,,„no 10 
50 giay, 57°C trong 55 giay, 72°C trong 45 giay; ket thuc phan img nhan gen o '^^^J^\^ »,.j. 
phiit, gift san pham a 4 ^ . San phjm PCR dupe tinh sach bang kit Extraction.Gc 
trinh tir DNA spi doi trirc tijp san phjm PCR tai Cong ty Macrogen, Han Quoc. 

Phdn tich sd lieu: Du lieu duoc xir ly bang cac phin mim chuyen djiiig Bioedit, Mega 5_0 
(Tamura « al. 2011), Clustal W (Thompson el al. 1997). Cay phat smh chung loai dupe xay 
dirng theo phircmg phap NJ (Neighbor Joining). 

II. KET QUA NGHIEN ClTU 
Mpt phan vung gen maiK vai chieu 

nghien ciru. Cac trinh tir nay da dugc doi 
chuong trinh BLAST va da dugrc dang ki 

dai khoang700-750bp da dir(?c,xac djnh cho cac mau 
i chi^u vol cac trinh tir tuang dong tren Genbank bang 
tren Genbank vai s6 ma hi?u nhu trong bang 1. 
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17.1 

16,9 

16,9 

16,9 

18,4 

18.4 

16,3 

16,5 

16.6 

16,3 

17,1 

19 

19 

19,5 

19,2 

19,5 

17.1 

17.6 

A 

27,8 

27,8 

27.8 

27.8 

27,8 

28 

28 

28 

28,2 

28,2 

28,8 

28,8 

28,7 

30,1 

28.5 

28 

28.2 

28,4 

284 

28,5 

27.8 

23,3 

G 

18,4 

18,4 

18,4 

18,4 

18.4 

18.4 

18,4 

18.4 

16,7 

16,7 

16,6 

16,6 

17,1 

16,5 

17.6 

17,7 

17.1. 

17,8 

17,5 

17,8 

18,9 

17,7 

Kich Vnuibc (bp) 

586 

586 

686 

586 

686 

586 

586 

586 

586 

586 

583 

583 

586 

589 

586 

589 

589 

589 

589 

589 

586 

586,6 



^ - j Mf̂ HI KHOA HOC TOAN QUOC V£ SINH THAI VA TAI NGUYEN SINH VAT LAN THlJ 5 

Da xac dinh 282 vj tri trinh t^ nucleotide khac nhau, nhung khong co sir khac nhau giija cac 
' the Thong do b^c va Thong do nam song 0 cac viing dja ly khac nhau va giua cap loai De 

^ soc tr^B va De tiing van nam. Mpt s6 cap loai co sir khac nhau cr miic dg rSt nho nhir cap 
ThSne do b5c/Th6ng do nam chi khac nhau a 1 vj tri nucleotide (dgt bien thay the C bang A is 

' tn nucleotide thu 516), c?p Bach xanh nui dat/Bach xanh nui da chi khac nhau a 1 vj tri 
nucleotide (dpi bien thay th^ T bing C a vj tri nucleotide thir 296) va cap Kim giao nam/Thong 
tre la ngin cung chi khac nhau 6 1 vi tri nucleotide (dot bien thay the T bang A a vj tri 
nucleotide thir 157). Mgt s6 cap loai co su khac nhau dang ke nhu 2 cap Pa mu/Kim giao nam; 
Pff mu/Kim giao la ngin khac nhau 145/592 nucleotide va 4 cap loai Bach xanh niii dSt/Thong 
tre la ng5n; Bach xanh nui ddt/Kim giao nam; Bach xanh nui da/Thong tre la ng4n; Bach xanh 
nui di/Kim giao nam khac nhau 144/592 nucleotide (bang 4). 

Thanh phan GC dao dgng tir 16,4% it loai Pa mu {Fokienia hodginsii) den 18,65% a loai 
Thiiy tiing {Glyptostrobus pensilis), trung binh 17,64%. Trong loai Thong do b4c, 5 ca the tai 5 
quin th^ thuOc 5 tinh deu co thanh phin GC gi6ng nhau (17,75%). Tuang ty, loai Thong do 
nam b cac ti^u quan the khac nhau cung co thanh phan GC giong nhau (17,65%). Hai loai 
Nageria wallichiana va P. brevifolius c6 thanh ph5n GC giong nhau (18,65%). Thanh phan 
nucleotide ciia 15 loai thong nghien cuu dugc trinh bay o bang 3. Hai loai Thong do nam va 
Thong do chi khac nhau is thanh phan nucleotide A va C, con cac thanh phan nucleotide khac 
deu gifing nhau. Thanh phan nucleotide trung binh d6i vai 15 loai thong la 36,5% T (Thymine); 
17,6% C (Cytosine); 28,3% A (Adenine); 17,7% G (Guanine), 
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Sau khi loai bo tat ca cac vj tri trong, 592 vj tri c6 gia tri cho phan tich lien hoa da dugc sir 
dung. Trong so 227 vj tri bien doi V (Variable), gia trj mang thong tin tien hoa Pi (Parsimony 
informative) chiem 178 vj tri. Chi s6 da dang nucleotide giua cac trinli tu nghien cuu la 0,157. 
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Sir khac nhau giua cac cap loai tren co so phan tich theo mo hinh Kimura 2 thong 
(Kimura, 1980) da chi ra muc dg khac nhau giira cac cap loai (bang 4), DQ li?u nghien '̂̂ ^ 
chi ra r5ng cac ca the Thong do b5c va Thong do nam song a cac (\ukn the khac nhau khong co 
sir sai khac nhau vk mat di truyin. Khoang each di truyin rat thap dugc tim thay cr C9p loai 
Thong do bac/Thong do nam; Bach xanh mii da/Bach xanh nui dii; Thong tre la ngSn/Kim giao 
nam la 0,2% va so vj tri nucleotide sai khac ciia 3 cap loai na> la I nucleotide d6ng nghla chung 
tuong dong ve mat di truyin cao > 99%. Khoang each di truyin Ion nhAt dugc tim thay a 2 c|p 
loai Pa mu/Kim giao nam; Pa mu/Kim giao la ngkn la 31,8% va so vi tri nucleotide sai khac cua 
2 cap loai nay la 145 nucleotide dong nghTa chiing tucmg dong ve mat di truyen thap > 68%. 
Khong tim thay sir sai khac nao cua Ioai De tiing van nam va De tiing sgc trang. 

Phan tich moi quan h? cua 15 loai thong nghien curu tren ca sa tien hoa vimg gen ma/K theo 3 
phuang phap ME (Minimum Evolution), MP (Maximum Parasimony) va NJ (Neighbor Joning) da 
cho cac ket qua la nhu nhau. Khong co sir sai khac vl vj tri phan loai ciia 15 Ioai tliong nghien cim. 
Kit qua phan tich vj tri tiln hoa ciia 15 loai thong theo phuong phap NJ dirge trinh bay a hinh 1 da 
chi ra moi quan he giira cac loai. Hai nhanh tien hoa dugc tach biet ro rang; Nhanh thu nhat gom 5 
loai thugc hg Kim giao (Podocarpaceae); nhanh thu hai gom cac loai cCia 3 ho Thong do (Taxaceae), 
hg Hoang dan (Cupressaceae) va hg Dinh timg (Cephalotaxace). Trong nhanh nay gom 2 nhanh phy, 
mgt nhanh gom 5 loai thupc hg Hoang dan (Cupressaceae), trong do loai Bach xanh nui dat va Bach 
xanh nili da co quan he mat thiet vai nhau. Nhanh phy con lai gom 5 loai thugc 2 hg con l^i, trong do 
loai Dinh tiing thugc hg Dinh timg (Cephalotaxace) tach rieng re so vai 4 loai thugc hp Thong do 
(Ta.xaceae). Trong hp Thong do, loai Thong do bac co quan he gan gui voi Thong do la dai va 
Thong'do bac dugc xac djnh la loai phu cua Thong do la dai; De timg sgc trang vai De tiing van nam 
CO quan he gan giji vai nhau, Ket qua phan tich moi quan he giira cac hp trong bg Thong ciing phii 
hgp voi cac kit qua nghien cuu tren ca sa phan tich viing gen J8S, 28S, malK, rbcL, rpoCi, TTS 
(Chaw et ai. 1995; 1997; Cheng Y el al. 2000; Stefanovic et al. 1998, Vu Dinh Duy et al.. 2011, 
Nguyin Minh Tam et al. 2011). 
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IILKtTLU-iN 
Trinh tir nucleotide vimg gen matK vcri kich thucrc 700bp tir 21 mlu nghien cuu cua 15 loai 

thong, thugc 4 hg Hoang dan (Cupressaceae), Kim giao (Podocarpaceae), Thong do (Taxaceae) 
va Dinh tiing (Cephalotaxace) is Viet Nam da dugc xac dinh. 

phan tich m6i quan he di truyen tren ca sa tien hoa trinh tu nucleotide ciia vimg gen matK 
chi ra cac loai trong ciing hg deu hinh thanh mpt nhanh tien hoa rieng va chung co quan he mat 
thilt vai nhau. Hai nhanh tien hoa dugc tach biet r5 rang gom nhanh co cac loai thugc hg Kim 
ejao (Podocarpaceae) va nhanh gom 3 hg Thong do (Taxaceae), Hoang dan (Cupressaceae) va 
Dinh tung (Cephalotaxace). Co 3 cap loai quan he rat mat thiet vai nhau gom Thong do bac 
(Torus chinensis) va Thong do nam (7̂  wallichiana); Bach xanh nui da {Calocedrus 
macrolepis) va Bach xanh nui dat (C. rupestris). Vai ket qua nay, chiing toi kien nghj nhap loai 
Thong do nam vao loai thong do bac va dimg ten T. wallichiana var. chinensis, nhap loai Bach 
xanh niii dat (C. rupestris) vao loai Bach xanh mii da va sir dung ten la Bach xanh 
(C. macrolepis). 

Ldi cdm an: Kit qud cda bdo cdo ndy Id mdi phdn ciia dir dn BVMT "Bdo tdn vd sir dung 
ben vung mQl sd lodi thdng quy hiem cd gid tri kinh le cao dang bi de doa tuyet chung vd khu h^ 
ndm ngi ky sinh cd ich trong cdc iodi nghien cim ". 
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PHYLOGENY OF CONIFER SPECIES (Coniferales) IN VIETNAM BASED ON THE MATK 
(MATURE K) SEQUENCE ANALYSES 

VU DINH DUY, NGUYEN MINH TAM, NGUYEN MINH DUC. 
NGUYEN VAN SINH, BUI THI TUYET XUAN, DO THI PHUONG THAO 

SUMMARY 

We investigated the systematic position of 15 conifer species (Coniferales) in Vietnam using the malK. 
region. DNA total was extracted from tissue of leaves or inner barks The nucleotide sequence of matK 
was determined with about 700bp and used for analysis of phylogeny of conifers using Neighbor Joining 
method. The analysis indicated that two clades were distincly separated. One group included all 
Podocarpaceae species and second group included all spedes from 3 families Taxaceae, Cupressaceae 
and Cephalotaxace. The species group Taxus chinensis and T wallichiana. Calocedms macrolepis and 
C, nipestris have closely relationships together with bootraps > 99%. 




