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MOI QUAN HE DI TRUYEN
CUA MOT SO LOAI THONG (Coniferales) O VIET NAM
TREN CO SO XAC PINH TRINH TU NUCLEOTIDE
VUNG GEN MATK

VU PINH DUY, NGUYEN MINH TAM

Bdo tang Thién nhién Viét Nam,

Vien Han lam Khoa hoc va Cong nghé Viét Nam

NGUYEN MINH PUC, NGUYEN VAN SINH, BUI THI TUYET XUAN
Vién Sinh thai va Tai nguyén sinh vdt,

Vien Han lam Khoa hoc va Cong nghé Viét Nam

PO THI PHUONG THAO

Vien Cong nghé moi truong,

Vien Han lam Khoa hoc va Cong nghé Viét Nam

Xac dinh trinh tu nucleotide mot s6 viing gen nhan va luc lap (cpDNA) dang dugc tng
dung rong rdi trong cic nghién ctru mbi quan hé ching loai (phylogeny), phan loai
(taxonomy) va nhén dang (identity) loai ¢ nhiéu déi tuong thuc vat (Yang et al., 2008,
2009, 2010). Da c6 kha nhidu cong bd vé mbi quan hé chung loai va nhin dang cac loai
thong (Chaw et al., 1995, 1997; Stefanovic et al., 1998; Cheng et al., 2000; Little et al.,
2004; Xiang va Li, 2005; Little, 2006; Nguyén Minh Tam et al., 2011, 2012; Vi Binh Duy
et al., 2011...). Trong ngan hang Genbank (thang 5/2013) da luu gitr trén 533.000 trinh tu
nucleotide cho cac loai thong (Conifers), tap trung vao hai vung gen chinh 1a ving gen nhan
(vung ITS) va vung gen luc lap (cpDNA), trong d6 c6 tdi 80 trinh tu cho cac loai thong &
Viét Nam. Nhu vy so v6i sd lugng trinh ty nucleotide da giai ma d6i v6i cac loai thong thi
s6 lugng trinh tu cho 34 loai thong cua Viét Nam van con qua it 6i. Trong bao cdo niy
chung t6i dé& cap dén mdi quan hé di truyén cua 15 loai ciy 14 kim ¢ Viét Nam trén co so
phan tich trinh tu nucleotide vung gen matK.

I. PHUONG PHAP NGHIEN CUU

Tong s6 21 mau 14 va vo ciy tir 15 loai thudc 4 ho ciia bd Thong sir dung trong nghién
cru nay duoc thu thap ngiu nhién (bang 1). Mau duoc bao quan trong sillicagel tai hién
trudng va duoc bao quan ¢ -30°C trong tu lanh siu sau khi chuyén vé Phong Phan loai hoc
Thyc nghiém va Pa dang ngudn gen, Bao tang Thién nhién Viét Nam. Mau tiéu ban thyuc
vét tai dia diém thu miu ciing dugc thu thap giup cho cong tac xac dinh chinh xac tén loai
nghién cuu.
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Bdng 1
Théng tin vé miu nghién ciru va ma hi¢u Genbank di ding ky
A . A Ma sé R . . | Do cao
TT Tén loai No'i thu thap Genbank Vi dé Kinh d6 m)
Xuan Trwdng, Bao Lac, oEaInA" oB(Y(1"
Cao Bing JX099352 | 22°52'20" | 105°50'01" | 1890
Thai Phin Tung, Bong Van, | j\es7a60 | 23°15'48" | 105°17'36" | 1570
Théng d6 bic Ha Giang
1 Tre]a_xus wallichiana var. Hoang Lién Son, Lao Cai JX099354 22°52'02” | 103°05'18” | 1590
chinensis
Muwdng Lym, Yén Chau, on4 ER? 0’ NQ”
o JX099357 | 21°01'56" | 104°30°08" | 1550
Pa Co, Mai Chau, Hoa Binh | JX099356 | 20°44'48” | 104°55'46” | 1047
Nui Voi, Bic Trong, o4 B 0nEIngy
Lam Bong JN657261 | 11°50'15" | 108°25'28" | 1475
Théng dé nam Xuén Tho, Lac Duong, o7 0nEIAQ"
2 | axus wallichiana Lam Bbng JX099355 | 11°50'27" | 108°25'39" | 1275
Hb Tién, Pon Duong, ogR101” S
Lam Pong JX099358 | 11°48'01 108°29'23" | 1390
3 |Détungsoctrang Pa Cod, Mai Chau, Hoa Binh | JN657253 | 20°44'20° | 104°55'15” | 1150
Amentotaxus argotaenla
Dé tung van nam Xuan Trwdng, Bao Lac, oEoapn oEMIEQY
4| A yungnanensis Cao Bing INB57254 | 22°52'34" | 105°50'59" | 1543
Bach xanh nui dat VQG Chu Yang Sin, - 000 48"
5 | Calocedrus macrolepis DAk Lok JN657251 | 12°25'09" | 108°22'48" | 1209
g |Bachxanh niida Pa Cd, Mai Chau, Hoa Binh | JN657252 | 20°44'15” | 104°55'37" | 1137
C. rupestris
7 | Thuytung . EaRal, EaH'leo, D4k L&k | JING57263 | 13°09'40" | 108°18'46" | 570
Glyptostrobus pensilis
g |Pomu o P4 Co, Mai Chau, Hoa Binh | JN657258 | 20°43'50" | 104°54'09" | 1047
Fokienia hodginsii
Sa mu dau \ . A
9 | Cunninghamialanceolata | BAtMot Thuong Xudn, | j\ee7o59 | 19°5847" | 104°5905" | 1005
var. konishii
Héng tung VQG Bidoup-Nui B3, 014'00" o4190"
10 | Sacrydium elatum Lam Bong JN657255 | 12°11'09" | 108°41'20" | 1495
Théng nang Nui Voi, Blrc Trong, o147 oy
11 | bacrycarpus imbricatus Lam Bong JN657262 | 11°50'17" | 108°25'26" | 1236
12 |Kimgiaonam VQG Kon Ka Kinh, Gia Lai | JN657257 | 14°12'11” | 108°17°01” | 892
Nageria wallichiana
Thong la han A A .
13 | Podocarpus macrophyllus Yeglg’r’]guﬁi”nghB" IN657256 | 21°4'37" | 106°45'5" | 560
var. maki
14 | Thong tre & ngan Pa Co, Mai Chau, Hoa Binh | JN657264 | 20°44'27” | 104°55'39" | 1115
P. brevifolius
Binh tung Nui Voi, Blrc Trong, oEMIAQY 0nEI A"
15 | Cephalotaxus mannii Lam Bong JX099351 | 11°50'48" | 108°25'43" | 1231
Bdng 2
Théng tin vé trinh tw, kich thuéc Iy thuyét va nhiét d bat cip cia cip mdi matK
Ky hiéu . o Kich thwée Nhiét do
Gen mbi Trinh tw nucleotide (5’ - 3’) Iy thuyét (bp) | bit cap (°C)
matKF TTT GAC AGT TAT CTT GGA AGT TTC
matK 700 57
matkKR TAC TAATTG GCT GCC CTG AGATGT
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DNA tong s6 dugc tach chiét bang phuong phap CTAB (Doyle et Doyle, 1990) c6 cai tién
cho phu hop véi diéu kién phong thi nghlem Nhan ban trinh ty dich bang k¥ thuat PCR stir dung
cap moi trinh bay trong bang 2. M&i phan tmg PCR (polymerase chain reaction) c6 thé tich 25p1
vOi cac thanh phan 13ul H,0; 2 5pl buffer 10X; 1ul MgCl, 25mM; 2,5ul dNTPs 2,5mM,;
1,25pl mdi xudi (10mm) 1,25ul moi ngugc (IOmm) 0,5ul Taq polymerase (5 U/ulb); 3u| DNA
(10-20 ng). Phan tng dugc thyc hién trén may GeneAmp PCR System 9700, My. Chu trinh
nhiét PCR gdm: 94°C trong 3 phut tiép sau 1a 35 chu ky no1 tiép nhau véi cac bude: 94°C trong
50 glay, 57°C trong 55 giay, 72°C trong 45 gidy; két thac phan (mg nhén gen ¢ 72°C trong 10
phat, git san pharn ¢ 4°C. San pharn PCR dugc tinh sach bang kit Extraction Gel (Qiagen). Giai
trinh tu DNA soi doi truc tiép san pham PCR tai Cong ty Macrogen Han Qudc.

Phn tich sé liéu: Dit lidu duoc xtr 1y bang cac phin mém chuyén dung Bioedit, Mega 5.0
(Tamura et al., 2011), Clustal W (Thompson et al., 1997). Cay phat sinh chung loai dugc xay
dung theo phuong phap NJ (Neighbor Joining).

II. KET QUA NGHIEN CUU

Mot phan vung gen matK véi chleu dai khoang700 750bp da duoc xac dinh cho cac mau
nghién ciru. Cac trinh tu nay da duoc ddi chiéu véi cac trinh tu tuong ddng trén Genbank bing
chuong trinh BLAST va di duoc ding ki trén Genbank voi s6 ma hiéu nhu trong bang 1.

Badng 3
Thanh phin base (%) trong viing gen matK

™ Tén loai T C A G Kich thwée (bp)
Thoéng @6 béc CB 36,7 17,1 27,8 18,4 586
Thong d6 béc HG 36,7 17,1 27,8 18,4 586
1 | Théng dé bac LC 36,7 17,1 27,8 18,4 586
Thoéng d6 béc SL 36,7 17,1 27,8 18,4 586
Thoéng d6 béc HB 36,7 17,1 27,8 18,4 586
Théng d6 nam NY 36,7 16,9 28 18,4 586
2 | Théng d6 nam XT 36,7 16,9 28 18,4 586
Théng d6 nam HT 36,7 16,9 28 18,4 586
3 |Dé tung soc tréng 36,7 18,4 28,2 16,7 586
4 | Dé tung van nam 36,7 18,4 28,2 16,7 586
5 |Bach xanh nui dat 38,3 16,3 28,8 16,6 583
6 |Bach xanh nui da 38,1 16,5 28,8 16,6 583
7 | Thay tung 37,7 16,6 28,7 171 586
8 |Pomu 37,2 16,3 30,1 16,5 589
9 |Samudau 36,9 171 28,5 17,6 586
10 |Hdng tung 35,3 19 28 17,7 589
11 | Thdng nang 35,7 19 28,2 171 589
12 | Kim giao nam 34,3 19,5 28,4 17,8 589
13 | Théng la han 35 19,2 284 17,5 589
14 | Théng tre 14 ngén 34,1 19,5 28,5 17,8 589
15 | Binh tung 36,2 171 27,8 18,9 586

Trung binh 36,5 17,6 28,3 17,7 586,6
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ba xdc dinh 282 vi tri trinh ty nucleotide khac nhau, nhung khong c6 sy khac nhau gitra cac
cé thé Thong do bic va Thong dé nam song ¢ cac vung dia ly khac nhau va gitra cap loai D¢
tung soc trang va Dé ting van nam. Mot s cip loai ¢6 sy khac nhau & mirc d6 rat nho nhu cap
Thong d6 bac/Thong o nam chi khic nhau ¢ 1 vi tri nucleotide (dot bién thay thé C bang A &
vi tri nucleotide thir 516), cap Bach xanh nui d4t/Bach xanh nti d4 chi khac nhau & 1 vi tri
nucleotide (dot bién thay thé T bang C & vi tri nucleotide thir 296) va cap Kim giao nam/Thong
tre 14 ngin ciing chi khac nhau ¢ 1 vi tri nucleotide (d6t bién thay thé T bang A & vi tri
nucleotide thtr 157). Mot s6 cap loai co6 su khac nhau dang ké nhu 2 cap Po mu/Kim giao nam;
Po muw/Kim giao 14 ngin khac nhau 145/592 nucleotide va 4 cip loai Bach xanh nui dat/Thong
tre 1a ngan; Bach xanh nui dat/Kim giao nam; Bach xanh nui d¢4/Thong tre 14 ngan; Bach xanh
nui d&/Kim giao nam khac nhau 144/592 nucleotide (bang 4).

Thanh phan GC dao dong tir 16,4% & loai Po mu (Fokienia hodginsii) dén 18,65% o loai
Thuy tung (Glyptostrobus pensilis), trung binh 17,64%. Trong loai Thong do béc, 5 c4 thé tai 5
quan thé thugc 5 tinh déu c6 thanh phan GC gidng nhau (17, 75%). Tuong tu, loai Thong do
nam & cac tiéu quan thé khac nhau ciing c6 thanh phin GC gidng nhau (17,65%). Hai loai
Nageria wallichiana va P. brevifolius c6 thanh phan GC gidng nhau (18,65%). Thanh phan
nucleotide cuia 15 loai thong nghién clru dugc trinh bay ¢ bang 3. Hai loai Thong d6 nam va
Thong do6 chi khac nhau & thanh phan nucleotide A va C, con cac thanh phan nucleotide khac
déu gidng nhau. Thanh phan nucleotide trung binh ddi véi 15 loai thong 1a 36,5% T (Thymine);
17,6% C (Cytosine); 28,3% A (Adenine); 17,7% G (Guanine).

Bang 4

H¢é s6 khac nhau (dong duéi) va s6 lweng nucleotide sai khac (dong trén)
gitra cac cap loai thong trén dir li€u nucleotide

1 1 3 4 5 6 7 8 9 10|11 (12|13 14|15 |16 |17 (18|19 |20]|2
1. Théng 6 béc LC 0 0 0 0 1 1 1 48 | 48 | 80 | 80 | 8 | 69 | 119 | 125 | 125 | 114 | 60 | 114 | 57
2. Thang dd béc CB 0.000 0 0 0 1 1 1 48 | 48 | so | 80 | 8 | 69 | 119 | 125 | 125 | 114 | 60 | 114 | 57
3. Théng dd béc KB 0.000 | 0.000 0 0 1 1 1 48 | 48 | 80 | 80 | 8 | 69 | 119 | 125 | 125 | 114 | 60 | 114 |57
4. Théng d6 béc SL 0.000 | 0.000 | 0.000 0 1 1 1 48 | 48 | 80 | SO | 8 | 69 | 119 [ 12S | 125 | 114 | 60 | 114 |57
5. Théng d6 bc HG 0.000 | 0.000 | 0.000 | 0.000 1 1 1 48 | 48 | 80 | 80 | 8 | 69 | 119 | 125 | 125 | 114 | 60 | 114 | 57
6. Thong d6 nam HT 0.002 | 0.002 { 0.002 | 0.002 | 0.002 0 0 47 | 47 | 81 | 8 | 8 | 71 | US | 125 | 125 | 115 | 59 | 115 | 56
7.Thong d6 nam XT 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.000 0 47 | 47 | 81 | 81 | 8 | 71 | 118 | 125 | 125 | 115 [ 59 | 115 |56
8.Thong d6 nam NV 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 0.000 | 0.000 47 | 47 | 81 | 81 | 8 | 71 | 118 | 125 | 125 | 115 [ 59 | 115 |56
9. D& tiing soc tréng 0.090 | 0.090 | 0.090 | 0.090 | 0.090 | 0.088 | 0.088 | 0.088 0 77| 77| S6 | 69 | 126 | 123 | 123 | 114 | 56 | 118 | 48
10. Dé ting van nam 0.090 | 0.090 | 0.090 | 0.090 | 0.090 | 0.088 | 0.088 | 0.088 | 0.000 77 | 77 | 8 | 69 | 126 | 123 | 123 | 114 | 56 | 118 | 48
11. Béch xanh nii d&t 0.157 | 0.157 | 0.157 | 0.157 | 0.157 | 0.159 | 0.159 | 0.159 | 0.150 | 0.180 1 29 | 31 | 140 | 144 | 144 | 136 | 52 | 55 |9
12. Bach xanh niii détda | 0.157 | 0157 | 0.157 | 0157 | 0.157 | 0.159 | 0.159 | 0.159 | 0.150 | 0.150 | 0.002 28 | 33 | 140 | 144 | 144 | 136 | 52 | 33 | %
13.Po'mu 0.164 | 0.164 [ 0.164 | 0.164 | 0.164 | 0.167 | 0.167 | 0.167 | 0.170 | 0.170 | 0.041 | 0.040 27 | 140 | 145 | 145 | 136 | S3 | 131 |92
14. Thiy tting 0.137 | 0.137 { 0.137 | 0.137 { 0.137 | 0.140 | 0.140 | 0.140 | 0.137 | 0.137 { 0.045 | 0.043 | 0.045 130 | 138 | 138 | 130 | 36 | 127 | S3
15. Thong la hén 0.254 | 0.254 | 0254 | 0254 | 0.254 | 0.255 | 0255 | 0255 | 0.266 | 0.266 | 0.305 | 0.305 | 0.309 | 0.302 31 | 32 | 57 | 125 | 40 |130
16. Théng tre 4 ngén 0263 | 0263 | 0263 | 0263 | 0263 | 0263 | 0263 | 0203 | 0253 | 0253 | 0.311 | 0.311 | 0.318 | 0.306 | 0.055 1 47 | 127 | 43 [153
17. Kim giao nam 0262 | 0262 | 0.262 | 0262 | 0262 | 0263 | 0263 | 0263 | 0252 | 0252 | 0.310 | 0.310 | 0.317 | 0.305 | 0.057 | 0.002 58 | 127 | 44 (133
18. Hong ting 0236 | 0236 | 0236 | 0236 | 0236 | 0.23S | 0238 | 0238 | 0232 | 0232 | 0.280 | 0280 | 0287 | 0278 | 0.0S6 | 0.087 | 0.0S9 116 | 34 [122
19. Samu dau 0.116 | 0.116 | 0.116 | 0.116 | 0.116 | 0.114 | 0.114 | 0.114 | 0.110 | 0.110 | 0.084 | 0.084 | 0.097 | 0.068 | 0.258 | 0263 | 0.263 | 0236 116 | 70
20. Thong nang 0245 | 0.245 | 0245 | 0245 | 0.245 | 0.24S | 0248 | 0.24S | 0.244 | 0.244 | 0.275 | 0.275 | 0215 | 0.269 | 0.06 s { 0.075 | 0.077 | 0.059 | 0.23S 124
21.Dinh ting 0.110 | 0.110 { 0.110 | 0.110 | 0.110 | 0.108 | 0.108 | 0.108 | 0.09 | 0.09 {0.180|0.180|0.185 |0.168 | 0.277 | 0283 | 0.282 | 0255 | 0.13S | 0259

Sau khi loai bo tét ca cac vi tri tréng, 592 vi tri c6 gia tri cho phan tich tién hoa di dugc sir
dung. Trong s0 227 vi tri bien doi V (Variable), gia tri mang thong tin tién hoéa Pi (Parsimony
informative) chiém 178 vi tri. Chi s0 da dang nucleotide gitra cac trinh tu nghién ctru 1a 0,157.
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Su khéc nhau giita cac cip lodi trén co s& phan tich theo mo hinh Kimura 2 théng sd
(Kimura, 1980) dé chi ra mirc d¢ khac nhau gitra cac cdp loai (bang 4). Dir liéu nghién ctru da
chi ra rang cac ca the Thoéng dé bac va Thong d6 nam song 6 cac quan thé khac nhau khong c6
su sai khac nhau vé mat di truyén. Khoang cach di truyén rat thap dugc tim thiy & cap loai
Théng d6 bac/Théng d6 nam; Bach xanh ntii da/Bach xanh nui dat; Thong tre 14 ngan/Kim giao
nam 1a 0,2% va s6 vi tri nucleotide sai khac cua 3 cap loai nay la 1 nucleotide déng nghia chiing
tuong dong vé mit di truyén cao > 99%. Khoang cach di truyén 16n nhat duoc tim thay & 2 cip
loai Po mu/Kim giao nam; Po mu/Kim giao 1 ngén 1a 31,8% va sb Vi tri nucleotide sai khac cua
2 cap loai nay la 145 nucleotide dong nghia chung twong doéng vé mat di truyen thip > 68%.
Khong tim thay su sai khac ndo cua loai Dé ting van nam va Dé ting soc trang.

Phan tich méi quan hé ctia 15 loai thong nghién ciru trén co so tién hoa ving gen matK theo 3
phuong phap ME (Minimum Evolution), MP (Maximum Parasimony) va NJ (Neighbor Joning) da
cho cac két qua 1a nhu nhau. Khong c6 su sai khac vé vi tri phan loai cta 15 loai thong nghién ctru.
Két qua phan tich vi tri tién hoa cua 15 loai théng theo phuong phap NJ dugc trinh bay & hinh 1 di
chi ra mdi quan hé giita cic loai. Hai nhanh tién héa duoc tach biét 16 rang: Nhanh thir nhat gom 5
loai thudc ho Kim giao (Podocarpaceae); nhanh thir hai gom céc loai ctia 3 ho Thong d6 (Taxaceace),
ho Hoang dan (Cupressaceae) va ho Dinh tung (Cephalotaxace). Trong nhanh nay gom 2 nhanh phu,
mot nhanh gdm 5 loai thudc ho Hoang dan (Cupressaceae), trong do loai Bach xanh nii dat va Bach
xanh nui da cé quan hé mat thiét v6i nhau. Nhanh phu con lai gom 5 loai thudc 2 ho con lai, trong do6
loai Dinh ting thudc ho Dinh ting (Cephalotaxace) tach riéng ré€ so vdi 4 loai thudc ho Thong do
(Taxaceae). Trong ho Thong do, loai Thong do bic c6 quan hé gan gii vo1 Thong do 1a dai va
Thong do bac duoc xac dinh 1a loai phy cua Thong do 1a dai; Dé tung soc trang voi Dé tung van nam
¢6 quan hé gan giii véi nhau. Két qua phan tich mdi quan hé gitra cac ho trong bd Théng ciing ph
hop véi cac két qua nghién ctru trén co s¢ phan tich ving gen 18S, 28S, matK, rbcL, rpoC1, ITS
(Chaw et al., 1995; 1997; Cheng Y et al., 2000; Stefanovic et al., 1998, Vii Binh Duy et al., 2011,
Nguyén Minh Tam et al., 2011).

laxua wallichiana var. chinenaia HB

Taxus wallichiana var. chinensis Sl

55 Taxus wallichiana var. chinensis LG

Taxus wallichiana var. chinensis CH
100 Taxus wallichiana var. chinensis HG
laxua wallichiana X1 Taxaceae

43 Taxus wallichiana HT
EE

Taxus wallichiana NV

a6 Amentotaxus argotaenia

100 ' Armentotaxus yunnanensis

Caphalotaxus mannii | Cephalotaxace

Cunninghamia lanceolata var, konishii

Glyptostrobia penailia

Fr Fokiania hodginsii Cupressaceae
B Calocedrus macralepis
1001 Calocedrus rupastris
az Dacrydium slatum
_|— USCI’yCSI’pLIS imbricatus
100 Padocarpus macrophyllus var, maki Podocarpaceas
91 ’ Padocarpus bravifalius
100 Mageia wallichiana

01z 00 0,08 0,08 0,04 002 0,00

a7

Hinh 1. Méi quan hé di truyén ciia 15 loai thong theo phirong phdp NJ
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1. KET LUAN

Trinh tw nucleotide viing gen matK véi kich thudc 700bp tir 21 mau nghién ctru cua 15 loai
thong, thudc 4 ho Hoang dan (Cupressaceae), Kim giao (Podocarpaceae), Thong do (Taxaceae)
va Pinh tung (Cephalotaxace) ¢ Viét Nam da dugc xac dinh.

Phén tich mdi quan hé di truyén trén co s tién hoa trinh tu nucleotide ciia ving gen matk
chi ra cac loai trong ciing ho déu hinh thanh mét nhanh tién hoa riéng va chiing c6 quan hé mat
thiét v6i nhau. Hai nhanh tién hoa dugc tach biét 10 rang gom nhéanh c6 cac loai thuoc ho Kim
giao (Podocarpaceae) va nhanh gom 3 ho Thong do (Taxaceae), Hoang dan (Cupressaceae) va
Dinh ting (Cephalotaxace). Co 3 cidp lodi quan hé rat mat thiét voi nhau gom Thong do bic
(Taxus chinensis) va Théng do nam (T. wallichiana); Bach xanh nai da (Calocedrus
macrolepis) va Bach xanh naii dét (C. rupestris). Vi két qua nay, chung t6i kién nghi nhap loai
Thong d6 nam vao loai thong do bac va dung tén T. wallichiana var. chinensis, nhap loai Bach
xanh ni dat (C. rupestris) vao loai Bach xanh nui d4 va st dung tén 1a Bach xanh
(C. macrolepis).

Loi cam on: Két qua ciia bdo cdo nay la mét phan cia dw an BVMT “Bdo ton va sir dung
bén vitng mét sé lodi thong quy hiém cé gid tri kinh té cao dang bi de doa tuyét ching va khu hé
ndm néi ky sinh c6 ich trong cdc lodi nghién ciru”,
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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 matK
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 species from 3 families Taxaceae, Cupressaceae
and Cephalotaxace. The species group Taxus chinensis and T. wallichiana, Calocedrus macrolepis and
C. rupestris have closely relationships together with bootraps > 99%.
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