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

VU PINH DUY, NGUYEN MINH TAM

Bdo ting Thién nhién Vigt Nam,

Vign Han ldm Khoa hoc v& Céng ngh:,f Viét Ngm

NGUYEN MINH B('C, NGUYEN VAN SINH, BUI THI TUYET XUAN
Vién Sinh thai va Tai nguyén sinh vdl,

Vién Han idm Khoa hoc va Cong nghé Vit Nfzm

pO THI PHUONG THAO

Vién Cing nghg moi trirong,

Vién Hén lim Khoa hoe va Cong nghé Vit Nam

Xac dinh trinh tir nucleotide mgt sh viing gen nhan va lgc lap (cpDNA) dang dugc img
dyung rong rdi trong cic nghién iy mdi quan hé chiong loai (phylogeny), phén loai
(taxonomy) v& nhin dang (identity) lodi & nhidu ddi twgng thyc vit (Yang et al., 2008,
2009, 2010). D4 cé kha nhiéu cong bd v& mbi quan hé chiing loai va nhan dang cic lodi
théng (Chaw et al., 1995, 1997; Stefanovic er al., 1998; Cheng et al., 2000; Little ¢ al.,
2004; Xiang va Li, 2005; Little, 2006; Nguyén Minh Tam es af, 2011, 2012; Vi Dinh Duy
et al., 2011...). Trong ngin hing Genbank (thang 5/2013) da lvu gi trén 533.000 trinh tr
nucleotide cho cac loai thong {Conifers), tip trung vao hai viing gen chinh |4 viing gen nhin
(ving ITS) va viing gen luc lap (cpDNA), trong 46 c6 51 80 trinh tr cho céc Joai thong &
Viét Nam. Nhr vay so véi sb lugng trinh tyr nucleoctide da giai ma déi véi céc loai thong thi
56 lugng trinh tu cho 34 loai thong cha Viét Nam vin con qua it 6i. Trong bio cdo ndy
chiing téi dé cip dén mbi quan hé di truyén cia 15 foai cdy 14 kim & Viét Nam trén co s0
phén tich trinh tr nucleotide ving gen marK.

1. PHUONG PHAP NGHIEN cUU

Téng sé 21 miu 4 va vé cdy tir 15 lodi thude 4 he cia bd Théng sit dung trong nghién
ciru ndy duge thu thip ngdu nhién (bang 1). Miu dwge bio quan trong sillicagel tai hién
trudng va duge bio quian & -30°C trong ti lanh sdu sau khi chuyén vé Phong Phién logi hoc
Thyc nghiém vi Da dang ngudn gen, Bao tiang Thién nhién Viét Nam. MAu tiéu ban thyc
vit tai dja diém thu mu ciing duge thu thip gitp cho cong tic xdc djnh chinh x4c tén loai
nghién ciu.
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Bang 1
Théng tin vé miu nghién cirn va ma higu Genbank da ding ky
o Tén loai Noi thu thip cHase Vida Kinh d6 9‘3;;?"
Tln TR0 e | pxossss2 | 225220° | 1ostsoor | 1sso
w Thai Ph";,;“gi“gnag""g Van. jnes72s0 | 23°1548" | 108°1738 | 1570
Thang d6 bac
1| Taxus waltichiana var Hoang Lién Son, Lao Car | JX099354 | 22°5202° | 103°05'18" | 1580
chinensis e
Muong Lym, Ven Chau | 00357 | 21°0156° | 10430008 | 1580
Sonia
Pa o, Mal Chav, Hoa Binh | UX099356 | 20°44'48 | 104°5546° | 1047
Mili Vo, B Trong, UNESTZET | VISOUST | 108°2528° | 1475
Lam Pong
Thong d6 nam Xuan Tho, Lac Duong, U PP P——
2 | Taxus walichiena 5m Bong UX099355 | 11°5027° | 108°2539" | 1275
HOTRL Donowona. | Jwoge3se | 1140t | 1082923 | 1350
D& tung soc tréng . o S R P P
3 |mentatons arcotzens Pa Co, Mai Chau, Hoa Binh | JNE57253 | 20"4420° | 104°55t5" | 1150
De tang van nam Xuan Trwong, Bao Lac, eemad -
& | & yomananensis s UNG57254 | 22°52347 | 105°50°59" | 1543
Bach xanh i 04t VGG Che Yang Sin, . ——
5 | Catocods macrolepis B e JNB57251 | 1225097 | 108°2248" | 1209
5 g’z‘ﬂ:i“fss“”' % P4 Co, Mai Chau, Hoa Binh | UNBS57252 | 20°44'15° | 104°8537" | 1137
7 | Iy timg EaRal. EaH'leo, Dk Ldk | JNB57263 | 13°09'40" | 108°t846" | 570
Glyptostrebus pensilis
Pomo - - A a3 50" o a'nq”
8 | Fowemia hodgs Pa Co, Mai Chau, Hoa Binh | JNG57258 | 20°43'50° | 104°5409" | 1067
Samu dau . _
8 | Cunninghamia fanceolata Bat Mol Thuono Xuan. | unes72se | 19°5847° | 104°5905° | 1005
var konshii -
Héng ting VQG Bidoup-Nui Ba, U o410
10 Dacrydwm elatum Lam Béng JNEST255 12°11°08 108°41°20° 1495
Théng nang Nui Vo, Birc Trong, [ S
| Dperyrorous imbrcalus G INEST282 | 11°50'17 | t0g2s26" | 1236
Kim giao fam. PN "
B2 | vafichiana VQG Kon Ka Kinh, Gia Lar | JN857257 | 14°1211" | 1081701 | 892
Thang la ban Yén Tir, Uang Bi
13 { Podocarpus macrophytius Ou;’r;g A JNB57256 | 217437 106°455° | 580
var. mak
14 Thdng tre 1a ngan 3 Co, Mal Cha 264 | 26% 27" | 104°55'39" 1
P brovifalive Pa 6, Mai Chau, Hoa Binh | UNG57264 | 26°44 1115
Binh ting Nui Vor, D Trom T 1esgas | 1ou0eaat
1 . g, o
5 | Copralotaxus manms G bong UX099351 | 11°5048" | 108°25'43" | 1231
Bang 2
Théng tin vé trinh ty, kich thuée Iy thuydt va nhigt dj bit cip ciia cip mbi muK
Ky hig N !
Gen ymél?u Trinh ty nuclectide (5' - 3')
malKF TTT GAC AGT TAT CTT GGA AGT TTC
mam 700 57
matsR TAC TAA TTG GCT GCC CTG AGA TGT

53




HOLNGH) KHOA HQC TOAN QUOC VE SINH THAL VA TAI NGUYEN SINH VAT LAN THU 5

. s ; cai tién
DNA téng sé duge tich chiét bing phuong phap CTAB (Doyle et Doyle, 1?932:;"5?'(1‘,@
cho phit hop véi diéu kién phong thi nghigm. Nhan ban trinh tu dich bing k¥ thudt b tich 23
cap méi trinh bay trong bang 2. M3i phan (ng PCR (polymerase chain reaction) c;l’;‘Ps 2.5mM;
v&i cic thanh phin: 13pl HyO; 2,541 buffer 10X; 1l MgCly 25mM; 2,500 d ). 31 DNA
1,25u] mbi xubi (10mm); 1,25] mdi nguge (10mm); 0,5p1 Tag polymerase (5 UI/J;“)' by ik
(10-20 ng). Phan tmg dugc thuc hién trén may GeneAmp PCR System 9700, A Y 6o trong
nhigt PCR gém: 94°C trong 3 phit; tiép sau 1a 35 chu ky noi tiép phau vdi cac b}ﬂ;‘;ﬂc wong 10
50 gidy, 57°C trong 55 gidy, 72°C trong 45 gidy, két thic phan ¢mg nhan gen & 72 en). Gidi
phit, giit san phdm & 4°C. San pham PCR dugc tioh sach bang kit Extr?ctlon‘GCi (Qiagen)-
trinh ty DNA sgi d3i tryc tiép san pham PCR tai Cong ty Macrogen, Han Q“"‘;. i, Mega 50
Phan tich 56 ligu: Dit lidu duge xi Iy bing cac phin mém chu_yén_dl.mg Bioedit, Mega 0.

(Tamura ef al., 2011, Clustal W (Thomgson o al, 1997). Cay phat sinh ching loal duge xy
dung theo phuong phép NI (Neighbor Joining).

1. KET QUA NGHIEN CUU . o
Mt phfin ving gen marK vai ¢ dat !(hoéng700—750bp da ducc}xac d}ﬂh cho cic mau

nghién eiru. Cdc trinh 1w nay di duge ddi chiéu véi cic trinh tr tuong dong 1rén C_venbank bang

chuong trinh BLAST va da dugc déng ki teén Genbank v&i 0 ma hiéu nhu trong bang 1.

Bang 3
Thanh phiin base (%) trong viing gen marK
L Tén lodi T [+ A G Kich thuéc (bp)
Théng d6 béc CB 36,7 17,4 278 18,4 586
Théng 48 bac HG 36,7 17,1 278 18,4 586
1 |Théng d6 bie LC 38.7 171 278 18,4 586
Théng d6 bic SL 36,7 17,1 278 18,4 §86
Thang d6 bic HB 36,7 171 278 18,4 586
Thang 46 nam NY 36,7 16,9 28 18.4 586
2 |Théng 66 nam XY 36,7 16,9 28 18.4 586
Théng dd nam HT 36,7 16,9 28 18,4 586
3 [Dé tang soc tréing 367 184 28,2 16,7 586
4 | Dé ting van nam 38,7 184 282 16,7 586
5 |Bach xanh nii d&t 38,3 18,3 288 16,8 583
6 | Bach xanh ndi da 381 16,5 288 16,6 583
7 | Thiy fung 77 16.6 287 171 586
8 {Pomu 37,2 16,3 301 165 589
9 [Samudéu 36,9 17.4 285 176 686
10 | Hdng ting 353 19 28 17.7 589
11 | Théng nang 357 19 28,2 17,1, 589
12 |Kim giac nam 34,3 195 284 17,8 589
13 | Thang la han 35 19,2 284 17,5 589
14 | Thong tre I& ngén 341 19,5 285 17,8 589
15 |Dinh tiing 36,2 174 27,8 189 586
Trung binh 365 176 28,3 17,7 5868
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P xdc dinh 282 vi tri trinh tr nucleotide khac nhau, nh}jng khéng c6 su khac nhau giita cac
cé thé Thong do bic vi Théng do nam song & céc_vﬁng dia Iy khac nhau va gitra cip lodi Dé
tiing S9C tréing va De ting van nam. Mot s& ¢dp lodi ¢6 sir khic nhau & mirc d6 rat nho nhw cip
Théng 40 bic/Thong d6 nam chi khae nhau & 1 vi i nucleotide (dgt bién thay the C bang A &
vi tri nucleotide tht 516), cap Bach xanh ndi davBach xanh nii dd chi khéc nhau & | vi tri
nucleotide (46t bién thay thé T bing C & vj tri nucleotide thir 29‘6) va egp Kim giao nam/Thong
e 14 ngfm ciing chi khéc_ nhau & 1 vi tri nucleotide (dGt 'bien thay the T bang A & vi tri
nuclectide thir 157). M8t sb cdp lodi ¢6 sy khdc nhau déng ké nhu 2 cap Po mu/Kim giao nam;
Po mwKim giac |4 ngan khac nhau 145/592 nucleotide va 4 ciip loai Bach xanh nii davThong
tre Y ngln; Bach xanh nfii dat/Kim giao nam; Béch xanh nii d&/Théng tre la ngan; Bach xanh
n6i ¢/Kim giao nam khic nhau 144/592 nucleotide (bang 4).

Thanh phén GC dao dong tir 16,4% & loai Po mu (Fokeenia hodginsii) dér) 18,65% & loai
Thuy tang (Glyptostrobus pensilis), trung binh 17,64%. Trong loai Thong d6 bac, 5 ca thé tai 5
quin thé thuge 5 tinh ddu c6 thinh phin GC gidug nhau (17,75%). Tuong ty, loai Thang do
nam & cic tiéu quin thé khéc nhau cling cé thinh phén GC giong nhau (17,65%). Hai loai
Nageria wallichiana va P. brevifolius c6 thanh phén GC gifng nhau (18,65%). Thanh phin
nucleotide ciia 15 loai thong aghién citu duoe trinh bdy & bang 3. Hai loai Théng d6 nam va
Théng d6 chi khic nhau & thinh phdn nucleotide A va C, con cac thanh phin nucleotide khic
@éu gidng nhau. Thanh phan nucleotide trung binh doi véi 15 loai théng 1a 36,5% T (Thymine);
17,6% C (Cytosine); 28,3% A (Adenine); 17,7% G (Guanine).

Bang 4

Hé 50 khic nhau (dong dudi) va s6 lrgng nucleotide sai khie (dong trém)
giira cde e@p lodi thing trén di liéu nucleotide

T[i[3[a][s[ej7[s]ofe[u[ul[w][w[ns][w][r|u[n[ala
1 T Rbke L 010 0|0 | 11 1] | %@ |® @[5 |6 |[10|n] 1|0k
Ltagske |00 0o [0 [0 ||t [ 1|8l |w || e [m]|m w|[m|[e|[my
3 Ting & b KB o000 | 6000 oo [ty 1 [e[elo]e|s [a|n|m|e|n|e|us
[« i 2000 [ 0000 00w o[t |t 1@ |4« |® |0 % |65 | mo[us]wes|m]e|ma
[smingasnets {000 0000|0000 000 BB R ERE
e Tiog@rantT | oon2 | aca2 | 000z | 00 000z T o (v {w[wluis]nluml am] s =
7 mirgginan T | 00w [ 9002 0%z [ 0002 | 0002 [ 0500 Q| & | & |o |8 | & |7 |ve|wstas || w156
8 Ty eV [ 0002 | 5002 | 002 | 0002 | D002 | 0300 | 00 @ [@ (o (o [ |7 18| 15 1| B [uS]%
8 D¢ g soc varg %0 | 0,090 | 0% | cow | o0 | 08 | 0oee | acer o |7 |7 | % | |23l ua] % 8|8
10,06 irgwnram | 0050 | 0090 0.0%0 | 020 | 00 | 068 [ w08 | aea | 00w HEEBREREBREREEE
1 Binen e 015707570157 o157 (o157 [otss [ [0 [owofi] | 1 | m |3 w0 [t w || R | %[%
12 Bicharhmagid {01571 0157 [0 157 | ¢ 157 [0157 | 0199 0153 | 2+38 | 0150 € 150 | 0oz EEIEDEREEREIEE
TaPom 164 [9964 ] 0 164 ¢ 164 | 0154 | 0167 [0 167 | 2467 [ 0170 o 170 00wt [ 0040 7 [wlus|w|mlsinlg
iy ting 137|047 [0 137 [¢ 137 [0197 [ e [ o0 [0 w40 | o7 [0 137 [omas | 0043 | oas EIEEIEIEIEE
15 Ténglafan 0734 [ 0254 | 0254 | 054 [ 0754 | 0255, 0255 | 55 | 0266 | 0265 | 020k | 005 0309 [ 0302 EBEIERRGE
& Thengrelangdn [ 0269 [ 0m03 | 0o63 [ 0269 [ 250 | 0263 0260 | 0205 | 053 ces3 [0t [0t o3t [a306| 2058 BEEEIRE
17 Kimgeonan a2 | ozs2 {0262 | cos2 | o6 | 0osa | omsa | woss [ wasz | cesz [ 0310|0310 0317 [o3ns | oes7 002 BEDE
18 Hgurg oz 0% | 3 | % | (e [ 023, o | e | o2 | o | 0280 | g | 0267 | 027 | 005 0087 [ 6089 6 | % |12
19 Samudly o otic 0316 [ ¢ otie o114 0 1%e [2+1 [o 110} 50 ocea | otsa | oos7 Joosa | 0258 | ue3 [ 0 [ azss 16| T
|20 Thing e 0245 {0265 | 0295 | Gzas [0245 [ 0245 | w228 | 0265 | 0 206 | 294 [ 0275 | 0275 0215 [0.285 [ 005 s [ o 075 [ 0077 [omes [ 0738 124
21 Boiing orwjanpfens[crinfariojors]otoa]a:ce] coaTace [aree[s1[ees[aws[a2r7 | oma oz | wrss o 5 [ msa

Sau khi loai bo tht cé cac vi tri trdng, 592 vi tri ¢4 gid tri cho phén tich tién hoa d3 duge s
!:lung. Trong so 227 vj tri bien doi V (Variable). gid tri mang théng tin tién héa Pi (Parsimony
informative) chiém 178 vj tri. Chi s da dang nucleotide giira cac trinh tur nghién clru 12 0,157,
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i

Su khic nhau gitia céc <3p loai trén co s& phén tich theo md hinh Kimur2 %_'hzgg ;‘;
(Kimura, 1980} di chi ra mirc & khac nhau giita cic cip lodi (bing 4). Dt ligu ngmek“hén b
chi ra ring cdc ca thé Thong do béc vi Thong dé nam song & 9."11: qu:in thé khac nf;‘lﬂ‘-" gloéi
sw sai khac nhau vé mat di truyén. Khoang ¢4ch di truyén rit thip duge tim thiy & ¢#P o
Thong da béclThﬁng 46 nam; Bach xanh nii di/Bach xanh ndi dt; Thong tre 12 "Eﬁnnf'mlﬁl
nam 14 0,2% va 56 vi tri nucleotide sai khac caa 3 cdp lodi nay la 1 nucleatide dong “E_,h‘a 02 ung
tuang déng vé mit di truyéa cao > 99%. Khoang ¢ich di truyén 1o nhat dugc tim thiy &2clp
fodi Po mu/Kim giao nam; Po mu/Kim giao 14 ngén 13 31,8% va sdkvj trf mfcleo(l:de sal khac coua
2 ciip loai nay la 145 nucleotide déng nghia ching twong dong vé mat di truyén thap > 68%.
Khéng tim thiy sur sai khac nao cia loai Dé ting vin nam vA Dé ting soc trang.

Phén tich mdi quan hé cia 15 loai thong nghién ciru trén co s¢ tién I‘iéa ving gen malK.theoE
phuong phap ME (Minimum Evolution), MP {(Maximum Parasimony} v NJ (NEIg!lbOf Jot:l:ng)'da
cho cic két qua 13 by nhau. Khdng c6 si sai khdc vé vj tri phin loai ciia 15 loaf thorlg ljgh‘len ciu.
Két qua phn tich vj tri tién hoa ciia 15 loai théng theo phuong phap NJ duee trinh bay & h:mhj da
chi ra moi quan hé gida cic lohi. Hai nhinh tién hoa duoe tach biét rd ring: Nhinh thir nhat gom 5
loi thudc ho Kim giao {Podocarpaceae); nhank thir hai gom cac lodi cia 3 ho Thong do (Taxaceae),
ho Hoang dan (Cupressaceae) vi he Dinh tiing (Cephalotaxace). Trong nldnh ndy gdm 2 n‘hénh phy,
mot nhanh gdm § loai thuge hg Hoing dan (Cupressaceae), trong d6 lodi Bich xanh ndi dat va Béch
xanh nai d4 ¢4 quan hé méit thiét vi nhau. Nhanh pliy con lai gém 5 loai thude 2 ho con lai, trong d6
lodi Dinh tiing thuge ho Dinh timg (Cephalotaxace) tich riéng r& sa voi 4 lodi thuge ho Thong do
(Taxaceae). Trong hg Théng do, loai Thong do biic ¢6 quan hé gin giii v6i Thong do 13 dai va
Théng do bic duge xac dinh 1 loai phu cia Thong d6 |4 dai; Dé tng sec tring véi Dé ting vin nam
©6 quan hé gin gii voi nhau. Két qua phan tich mdi quan hé gitra cac ho trong bd Thang ciing phix
hop v&i cic ket qué nghién ciru trén co s& phén tich viing gen 185, 285, malK, rbcL, rpoCl, ITS
(Chaw er al., 1995; 1997; Cheng Y et al, 2000; Stefanovic er al,, 1998, Vi Binh Duy et al, 2011,
Nguy&n Minh Tam ef o, 2011).

Taxvs walkchianavar chinensis HB
Taxua walichiang var. chnenzia SL
5 Taxus walkchiang var ctinensrs LC
Taxus walichians var, chunanais C8
12 Taxus walichiana var, chinensis HG
Taxus wallichiana XT Tazaceae
L] Taxus walichiana HT
Tawws wallichrana NV
Amantotaxus argataema
o Ameniotas yupnanensis
manm | Cepkalotaxace
Cunningharma lanceolata ver komahn
Giyptosteobus pensiis
- Fakiania hodgnsi Cupressaceae
Cakacedrus macralepis
101 Calocedius rupestns
w Dacrydum elaturn

Dacrycarpus imbacatus

var maky Pod

P
n Podocarpus brewlokus
1001 Nage:a wallichiana

[3F] [A1] aue X3 008 00z (L]

Hinh 1. Mi quan hé di truyén ciia 15 lodi théng theo phirong phip NJ
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. KET LUAN

Trinh ty nucleotide ving gen maiK vai kich thude 700bp tir 21 méu nghién cire cia 15 lodi
théng, thude 4 ho Hoang dan (Cupressaceae), Kim giao (Podocarpaceae), Thong d6 {Taxaceae)
va Dinh ting (Ccphalotaxace) & Viét Nam di dugce xéc dinh.

Phén tich mdi quan hé di truyen trén co 99 tién hoa trlnh tur nucleotide cia vung gen martk
chi ra cdc Joai trong ciing ho d&u hinh thanh mat nhinh tlen hoéa riéng va ching c6 quan hé mit
thiét véi nhav. Hai nhénh tién héa dugc tich biét 16 rang gbm nhanh c6 cic Ioan thude ho Kim
giao (Podocarpaceae) va nhani gbm 3 ho Thing 46 {Taxaceae), Hoang dan {Cupressaceae) v
Dinb ting (Cephalotaxace) C6 3 cp lodi quan hé rat mit thiét voi nhau gom Théng o bic
(Taxus chinensis) va Thong 46 nam (T walllchlana) Bich xanh nii da {Calocedrus
macrolepis) va Bach xanh nii dét (C rupestris) Vi két qua nay, chiing 161 kién nghi nhap loai
Théng d6 nam véo loai thong d6 bic va dung tén 7. wallichiana var. chinensis, nhip loai Bach
xanh nii dit (C. rupestris) vio lodi Bach xanh nii da va s dung tén la Bich xanh
(C. macrolepis).

Loi cdm on: Két gua ciia béo cdo ndy la mot phan cila dy dn BVMT “Bdo tdn va sir dung
bzn vzmg mpt 56 lodi thong quy hidm cé gid tri Izmh 1é cao dang bi de doa tuyét ching va khu hé
ndm ngi k sink €6 ich wrong cdc lodi nghién cine™,
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Lo N o o

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 THAQ

SUMMARY

We inveshgated the systematic position of 15 eonifer species (Coniferales) in Vietnam using the maik
region. DNA total was extracted from tissue of leaves or inner barks The nucleolide sequence of mai
was determined with about 700bp and used for analysis of phylogeny of conifers using Neighbor Joining
method. The analysis indicaled that two clades were distincly separated. One group included all
Podocarpaceae species and second group included all species from 3 famllles Taxaceae Cupressaceae
and Cephalotaxace. The species group Taxus chi and pis and
C. rupestris have closely refationships together with boulraps > 99%.
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