Tap chi Cong nghé Sinh hoc 16(3): 439-450, 2018

PA DANG NUCLEOTIDE VUNG ITS GEN NHAN VA CAC GEN LUC LAP (matK, rbcL,
rpoC1) LOAI TRAM DPEN (CANARIUM NIGRUM) O MQT SO TiNH PHIiA BAC, VIET

NAM

Pinh Thi Phong'”, Tran Thi Liéu"", Vii Thi Thu Hién', Hoang Thanh Ljc

'Béo tang Thién nhién Viét Nam, Vién Han lam Khoa hoc va Cong nghé Viét Nam

Vién Cai thién giong va Phat trién lam san

*Hoc vién Khoa hoc va Cong nghé, Vién Han ldm Khoa hoc va Cong nghé Viét Nam

*'Nguoi chiu trach nhiém lién lac. E-mail: tranthilieu@gmail.com

Ngay nhan bai: 05.10.2017
Ngay nhan dang: 05.7.2018

TOM TAT

Trong nghién ciru nay, 03 vung gen luc lap (matK, rbcL va rpoCl) va 1 ving gen nhan (/7S) da dugc su

dung dé danh gia muc d¢ da dang nucleotide cho 9 ca thé dai dién loai Tram den (Canarium nigrum) & tinh
Béc Giang, Hoa Binh va Pha Tho (mdi tinh 3 ca thé). Trinh ty nucleotide ciia 4 ving gen (IS, matK, rbcL va
rpoCl) da dugc xac dinh véi kich thudce tuong tmg 14 696 bp, 798 bp, 702 bp va 522 bp. Két qui so sanh trinh
tu nucleotide ciia 4 ving gen giita cAc miu nghién ciru cho thiy c6 sy twong ddng 100%. Két qua so sanh véi
trinh tu cac loai trong chi Canarium trén GenBank da chi ra mirc do da dang nucleotide () cao nhit & ving
gen ITS (0,02), thir hai 1a ving gen marK (0,007) va thép nhét 1a ving gen rbeL (0,003). Cay phat sinh ching
loai ctia loai Tram den véi cac loai trong chi Canarium di chi ra sy phan nhénh giita cac loai rd nhit & ving
gen rpoCl, thtr hai 12 ving gen rbcL, thir ba 1a ving gen marK va thip nhét 1a vang gen ITS voi gia tri
bootstrap tai cac diém nut chinh twong tmg dao dong tir 98 dén 99%, 35 dén 67%, 65 dén 98% va 98 dén 99%.
Loai Tram den c6 mirc do twong ddng nucleotide gan nhit voi loai C. tramdenum (KP093200) va C. album
(KP093198) khi phan tich vung gen /7S va loai C. subulatum (KR530509), C. acutifolium (KR530512) khi
phan tich ving gen marK. Céc két qua thu dugc cho thdy c6 thé sir dung ving gen rpoCl cho viéc nhan dang

loai thudc chi Canarium.

Twr khoa: Canarium nigrum, da dang nucleotide, ITS, matK, rbcL, rpoC1

MG PAU

Tram den (Canarium pimela K. D. Koenig; tén
ddng nghia: Canarium nigrum (Lour.) Engl.) 1a loai
thudc chi Tram (Canarium) trong ho Burseraceae.
Pay 1a loai co gi4 tri kinh t& cao nén dugc trong va
khai thac ¢ nhiéu noi nhu Béc Giang, Phti Tho, Hoa
Binh, Tuyén Quang, Thai Nguyén, Lang Son, Quing
Ninh, Thanh Hoéa, Nghé An, Quang Binh, Quang
Nam, Pik Lik va Khanh Hoa. Qua Tram den chua
nhiéu chét dinh dudng dugc dung lam thyc phém, vi
thubc. Hat Tram den c6 nhiéu dau béo, vi bui, c6 thé
sir dung an sbng hodc ép lay dau. Ngoai ra, cac b
phan khéac ctia cdy nhu 14, ré ciing dugc dung lam
thudc, nhya ding dé thap sang, gd dugc st dung lam
nha, dong db dung, lam bot gidy... Tram den 13 loai
cay ban dia da muc dich duogc tréng trong nhiédu
chuwong trinh va du an trong rimg khac nhau & cac

tinh trung du mién ndi phia Bic va mién Trung. O
phia Biéc, loai Tram den duoc phin bd nhiéu nhit &
ba tinh Béc Giang, Hoa Binh va Phu Tho. Pic biét,
Tram den ¢ Hoang \{ﬁn, Hi¢p Hoa, Bic Giang thom

ngon nbi tiéng trong ca nude
(http://thongtinkhcn.com.vn/vn/tin-
tuc/detail. php?ELEMENT _ID=2883). Tuy nhién,

trong thuc t& cic mo hinh trong Tram den tap trung
theo hudng liy qua van thiéu thong tin vé di truyén.
Vi vy, nghién ctru da dang di truyén viing gen nhan
va luc lap loai Tram den s& cung cip thém dit liéu vé
trinh ty nucleotide cac ving gen, lam co sé cho cong
tac phat trién nhan rong va bao ton loai Tram den &
ba tinh ndi trén.

Hai nhém gen nhén va gen lyc lap thuong dugc
sir dung trong céc nghién ctru vé mdi quan hé chung

loai va nhan dang loai & nhiéu d6i tugng sinh vat
(Yang et al., 2007; Schoch et al., 2012; Huang et al.,
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2015). So v6i gen nhan thi gen luc lap c6 mic do
bao thii hon béi viée thay thé chi mot vai nucleotide
(Sang et al., 1997; Sun et al., 2005). Déi voi cac
loai Tram, ciing dd c6 mot vai cong bd vé mbi
quan hé chung loai va nhan dang loai (Clarkson et
al., 2002; Weeks, Simpson, 2004; 2007; Weeks et
al., 2005; Weeks, 2009; Liu et al., 2014). Ching
han, Weeks (2009) d nghién ciru tién hoa cua chi
Canarium dyga trén phan tich trinh ty 2 ving gen
nhan (ETS, NIA-i3) va 5 vung gen luc lap (rbcL,
rpsl6, psbA-trnH, trnL va trnL-trnF). Két qua da
chi ra Canarium c6 it nhat hai dong doi tién hoa
lién quan dén cac dic tinh qua va hat. Hién nay
trén GenBank (2016) dang luu gi®t trén 500 trinh tu
nucleotide (http://www.ncbi.nlm.nih.gov/nuccore)
cho cac loai thu¢c chi Canarium, trong d6 vung
gen nhan (ITS) (8 trinh tu), rbcL (96 trinh tu),
matK (26 trinh ty), trnL-trnF (32 trinh ty), psbA-
trnH (15 trinh tu), rpoC1 (1 trinh ty)... Pay chinh
1a ngudn co s dit liéu c6 thé khai thac ung dung
trong xac dinh trinh ty nucleotide cho quﬁn thé
Tram den cua Viét Nam.

Xuét phét tir nhitng co s¢ khoa hoc trén, ching

Dinh Thi Phong et al.

t6i da tién hanh danh gi4 mirc do da dang nucleotie
vung gen nhan (/7S) va 3 vung gen luc lap (matK,
rbcL va rpoCl) cia loai Tram den ¢ ba tinh Béc
Giang, Hoa Binh va Phu Tho.

VAT LIEU VA PHUONG PHAP
Vit liéu

Chin mau 14 lya chon tir 35 cay trdi loai Tram
den do Vién Cai thién giéng va Phat trién 1am san
cung cép (mdi miu 1a mot ca thé cay trgi truong
thanh, ca 35 miu cdy mang tinh dai dién cua mdi
quan thé trén c& sé phan tich mot s dic diém nong
hoc, san lugng va chét lwong qua) thu tai 03 dia diém
Béc Giang, Hoa Binh va Phii Tho. Mdi dia diém lya
chon dai dién 3 miu ngiu nhién. Cac miu dugc bao
quan trong silicagel toi khi st dung. Danh sach cac
méu nghién ctru ¢6 ky hidu va noi thu thap dugc thé
hién trong bang 1.

Trinh tu nucleotide va kich thuéc san phdm PCR
ciia 04 cip mdi sir dung trong nghién ctru duoc thé
hién trong bang 2.

Bang 1. Ngudn gdc va ky hiéu ctia cac mau Tram den dung trong nghién ctru.

Ky hiéu mau Ky hiéu miu phan Toa dé thu méu A ” Pia diém thu
T R — . — Do cao (m) =
thu tich Vi dd (oN) Kinh dé (°E) mau
1 BGQT2 VNMNO000863 21.23.58,5 105.57.22,6 31 Hoang V4n
2 BGQT3 VNMNO000864 21.23.56,4 105.56.57,3 20 Hiép Hoa, Bic
3 BGQT5 VNMNO000865 21.23.04,6 105.56.53,2 16 Giang
4 HBQT2 VNMNO000866 20.32.054  105.15.52,2 08 Lo Son, Tan
Lac, Hoa Binh
5 HBQT4 VNMNO000867 20.33.53,5 105.18.56 112 Thanh Héi, Tan
6 HBQT5 VNMNO000868 20.34.10,9 105.18.47,2 97 Lac, Hoa Binh
7 PTQT2 VNMNO000869 21.26.56,5 105.13.51,2 37
Ha Loc, TX. Pha
8 PTQT4 VNMNO000870 21.26.28,3 105.14.30,4 32 Tho. Pha Tho
9 PTQTS VNMN000871 21.27.12,3 105.14.10,8 43

Ghi cha: * Ma hiéu méu lwu giir tai Bdo tang Thién nhién Viét Nam (VNMN); ** D6 cao so murc nuée bién.

Bang 2. Trinh tw nucleotide va kich thwéc ving gen dich theo ly thuyét clia 04 cap mdi st dung trong nghién ctru.

. Kich thwéc
Vung gen Ky hiéu moi Trinh tw nucleotide (5°- 3’) san pham Tai liéu tham khao
PCR (bp)
TCCTCCGCTTATTGATATGC .
ITS ITS1/ ITS4 TCCGTAGGTGAACCTGCGG 750 White et al., 1990
rbcLAF/ ATGTCACCACAAACAGAGACTAAAGC
rocl rboL724R TCGCATGTACCTGCAGTAGC 750 Fay etal, 1997
00CA rpoC1F/ GTGGATACACTTCTTGATAATGG 600 http://www.kew.org/ba
P rpoC1R TGAGAAAACATAAGTAAACGGGC rcoding/protocols.html
matK Kim3/ Kim1R CGTACAGTACTTTTGTGTTTACGAG 950 Kim et al., unpublished

ACCCAGTCCATCTGGAAATCTTGGTTC
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Phwong phap
Tdch chiét DNA tong sé

DNA tong sb duoc tach chiét tir mau la theo
phuong phap CTAB cta Doyle va Doyle (1990), sau
d6 dugc tinh sach st dung Genomic DNA
purification kit (#K0512) ciia hang Fermentas (M¥).

PCR nhan bdan ving gen dich

PCR dugc tién hanh trén may PCR Systems
9700, véi thé tich 25 pL, gdm cac thanh phan va chu
trinh nhiét theo cong bd ciia Vit Thi Thu Hién et al.,
(2012).

Xdc dinh trinh tw nucleotide

San phé"im PCR sau khi tinh sach dugc st dung
lam DNA khuén cho phéan ng xac dinh trinh tu trén
may ABI PRISM" 3100 Avant Genetic Analyzer
(Applied Biosystems) tai Phong Thi nghiém trong
diém Cong nghé gen, Vién Cong nghé Sinh hoc.

Phan Gng doc trinh ty dwgc thuc hién theo ca hai
chiéu xudi va ngugc.

Phin tich sé ligu

Cac trinh tu DNA cua loai Tram den duogc
phan tich, so sanh vd&i trinh tuy dai dién cua cac
loai thugc chi Canarium trén GenBank (Bang 3)
dé tim ra vi tri sai khac, mic do da dang
nucleotide bang phin mém BioEdit (Hall, 1999)
va Mega 4.0 (Tamura, 2007). Cay phat sinh chung
loai cua loai Tram den voi cac loai trong chi
Canarium dugc xdy dung theo phuong phap NJ
(Neighbor Joining) bing phin mém Mega 4.0.
Trong d6 cé st dung trinh ty nucleotide ctia mot
s6 loai thudc chi khac trong cing ho Burseraceae
lam nhom ngoai khi 1ap cdy phat sinh chung loai
bao gdm trinh tw cua loai Protium krukoffi (mi s
GenBank AY375511), loai Protium divaricatum
(AY594475), loai Protium pallidum (JQ625811)
va loai Protium sagotinaum (FJ038446).

Bang 3. Danh sach trinh ty cac loai trong chi Canarium trén GenBank str dung trong nghién ctru.

M3i s6 GenBank

Mai s6 GenBank

Tén loai Tén loai
ITS matK rbcL rbcL rpoC1
C. multiflorum KT698497
KP093198 GU24602
KR531870 C. muelleri 9
comm  oos S ouorn
KP093199 C. ovatum FJ466636
JF421482 C. obtusifolium KT698501
C. odontophyllum KT698499
KP094017 C. pilosum FJ466637
KP093200 )
C. tramdenum HQ415267 FJ466639 C. littorale FJ466633
KP093201
KR530504 C. decumanum FJ466629
KR530509 C. latistipulatum KT698538
C. subulatum KR531871 KR530511
AB924844 C. rufum KT698508
C. acutifolium KR530512 FJ976124 C. pulchrebracteatum  KT698504
C. zeylanicum KF521891 C. patentinervium KT698503
C. pilosum KJ708856 C. whitei FJ466641
C. littorale KJ708855 C. zeylanicum FJ466642
) JN564129
C. australasicum C. vulgare FJ466640
JN564128
C. madagascariense KX146374 FJ466634 C. strictum FJ466638
C j KR530506 KT698509 C. ol GQ248897
anarium sp. KT698507 . oleosum
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KET QUA
Két qua PCR nhén ban viing gen dich

Bon cip mdi dic hidu  (ITS1/ITS4,
rbcL1F/rbcL724R, rpoC1F/rpoCIR, Kim3F/Kim1R)
da dugc st dung dé nhéan ban doan gen dich cho 9 c
thé nghién ctru. Két qua phén tich san phim PCR
duoc thé hién ¢ hinh 1 cho thay, dd nhan ban thanh
cong tt ca 4 doan gen dich vdi kich thude nhu 1y
thuyét du doan, cu thé: ~ 750 bp dbi véi ving gen
ITS va ving gen rbeL, ~ 950 bp ddi véi ving gen

M 1 2 3 4 5 6 7 8 9 ‘M 1 2 3 4 5 6 7 8 9
- H h =
ITs matK

Dinh Thi Phong et al.

matK va ~ 600 bp dbi voi ving gen rpoC1. Tét ca 36
trinh tw DNA dich déu dugc giai ma thanh cong véi
do tin cdy cao va khong co sy thay d6i trinh ty giita
cac mau ¢ ca bon vung gen nghién ctu. Vi vay, cac
nghién curu tlep theo chi lay dai dién mot miu
VNMNO000863 C. nigrum. Sau khi phan tich s liéu,
loai bo trinh ty mdi, cac vi tri tréng va cac trinh tu so
le & hai dAu, chiing t6i da thu duoc trinh ty ving gen
ITS, matK, rbcL va rpoCl cla loai Tram den véi
kich thudc twong trng 1a 696 bp, 798 bp, 702 bp va
522 bp. Ba muoi sau trinh ty d@ dugc dang ky trén
GenBank v6i ma sb tir MF166582 dén MF166617.

M 1 2 3 4 5 6 7 8 9 M1 2 3 4 5 6 7 8 9
- »= N »=
rpoC1

rbeL

Hinh 1. San phé}m PCR sau khi tinh sach cta Q_méu Tram den phan tich v&i 4 vung gen trén gel agarose 1,5% (M: marker
phan tlr 1 kb, giéng tr 1 - 9 la tht tw ciia cadc mau Tram den trong Bang 1).

Da dang nucleotide 4 viing gen cua loai Tram den
véi trinh tw cia cac loai da cong bo trén GenBank

Hién nay trén GenBank mdi chi c¢6 8 trinh tu
vung gen ITS, 26 trinh ty ving gen matK, 96 trinh tu
vung gen rbcL va 1 trinh tu ving rpoCl cua 35 loai
trong chi Cannarium. Vi sO lugng trinh tur tuong db6i
nhiéu nén trong nghién ctru nay chi mot so trinh tu
nucleotide dd cong bd trén GenBank duoc lya chon
cho phan tich (chi tiét trong bang 3). Pay la cac trinh
tu dai dién cho nhitng trinh ty gidng nhau ciia mot
loai hodc nhitng trinh ty khac nhau ¢ dang thém vao,
mét di hay thay thé nucleotide. Két qua cho théy tai
vung gen I7S, trinh ty VNMNO000863 C. nigrum
gidng hoan toan (100%) véi 2 trinh ty KP093198 C.
album va KP093200 C. tramdenum (ca hai déu cé
nguén géc 0 Trung Quéc), nhung lai c6 15 vi tri
nucleotide sai khac v&i 6 trinh tu con lai trén
GenBank, chéng han tai vi tri nucleotide thar 49, 135,
173, 188, 232, 257 va 258 (GAGCGTC, tuong tng)
duoc thay thé bang (ACAAAGT, tuong tmg) khi so
sanh trinh ty VNMNO00863 C. nigrum vdi cac trinh
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tu KR531870 C. album, DQ517524 C. album,
KP093201 C. tramdenum, KP093199 C. album,
JF421482 C. album, va KR531871 C. subulatum
(Bang 4).

Tai vung gen matK, trinh tu VNMNO000863 C.
nigrum gidng hoan toan véi 2 trinh ty KR530509 C.
subulatum va KR530512 C. acutifolium (déu co
ngudn gbec & Trung Qudc), va co 25 vi tri dot bién
chén vao hay thay thé nucleotide khi so sanh véi 14
trinh tu con lai. Cu thé, tai vi tri nucleotide thu 42
(C) dugc thay thé bang (T) khi so sanh trinh tu loai
VNMNO000863 C. nigrum vdi trinh tw KF521891 C.
zeylanicum (c6 ngudn gbc & Sri Lanka) va
KX146374 C. madagascariense (c6 ngudn gbc &
Cong hoa Madagascar). Hay tai vi tri nucleotide thir
62, 200 va 202 (CGT, tuong tng) dugc thay bing
(AAC, tuong ung) khi so sanh trinh tu
VNMNO000863 C. nigrum voi cac trinh tu KR530503
C. album, HQ415266 C. album, KP094017 C.
tramdenum, HQ415267 C. tramdenum, KR530504
C. tramdenum va KR530511 C. subulatum (Bang 5).
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Bang 4. Cac vi tri bién doi nucleotide gitra loai Tram den (VNMNO000863 C. nigrum) véi trinh tw nucleotide clia mot sé loai

trén GenBank khi phan tich v&i vang gen ITS.

Vi tri nucleotide 49

100 135 173 188 232 257 258 266 267 270 277 286 302 307

VNMNO000863 C. nigrum G - A G
KP093198 C. album . -

KP093200 C. tramdenum . -

KR531870 C. album
DQ517524 C. album
KP093201 C. tramdenum
KP093199 C. album
JF421482 C. album

KR531871 C. subulatum

> > > > > >
OO0 0000
O 00000
> > > > > >

C

> > > > > >

G T C T G C C G C C

> > > > > >
O o000
o =4 =4 4 4 -
OO0 000O0
o =4 =4 4 4 -
o =4 =4 4 - -
o =4 =4 4 4 -
o =4 =4 4 4 -
o =4 =4 4 4 -
o =4 =4 4 - -

Bang 5. Céac vi tri bién doi nucleotide gitra loai Tram den (VNMNO00863 C. nigrum) véi trinh tw nucleotide cia mot sé loai

trén GenBank khi phan tich v&i vang gen matK.

:,rll 42 62 81 138 176 200 202 207 211 224 235 236 283 309 321 333 341 366 399 452 479 540 549 607 632
nu

1 c ¢ T ¢ 6 G T A G A G A A G T C G A A C C - A G T
2 -

3 A A C A -

4 A A C A -

5 A A C A -

6 A A C A A

7 A A C A -

8 -

9 A A C A -

10 C G C A - G G
1" T Cc C T A - A

12 C T A - A

13 C G A - A

14 C T A - A

15 C T G A - A

16 T C T T A A - A

17 C C A -

Ghi cha: Cac trinh ty nucleotide trén GenBank dwoc sir dung dé so sanh: 1: VNMN000863 C. nigrum, 2: KR530512 C.
acutifolium, 3: KR530503 C. album, 4: HQ415266 C. album, 5: KP094017 C. tramdenum, 6: HQ415267 C. tramdenum, 7:
KR530504 C. tramdenum, 8: KR530509 C. subulatum, 9: KR530511 C. subulatum, 10: AB924844 C. subulatum, 11:
KF521891 C. zeylanicum, 12: KJ708856 C. pilosum, 13: KJ708855 C. littorale, 14: JN564129 C. australasicum, 15:
JN564128 C. australasicum, 16: KX146374 C. madagascariense, 17: KR530506 Canarium sp.

DPac biét, khi so sanh trén 2 vung gen rbcL va
rpoCl, trinh ty VNMNO000863 C. nigrum khong
gidbng hoan toan vo&i bat ky trinh ty nao trén
GenBank. C6 tat ca 23 vi tri dot bién mat di hay thay
thé nucleotide khi so sanh giita trinh ty loai
VNMNO000863 C. nigrum vo&i 26 trinh ty trén

GenBank dbi voi vung gen rbcL. Ché‘ing han, tai vi
tri nucleotide 547 duy nhét trinh ty VNMN000863
C. nigrum xuét hién nucleotide (T) khi so sanh véi
26 trinh ty con lai. Hay tai vi tri nucleotide thir 126
va 462 (TT, twong tmg) dugc thay thé bang (CC,
tuong tng) khi so sanh trinh tuy VNMNO000863 C.
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nigrum voi trinh tu FJ466629 C. decumanum (co
ngudn gbc & New Caledonia). Tai vi tri nucleotide
thir 24, 288, 462 va 492 (CGTT, tuong ung) dugc
thay thé bang (CTCC, tuong (mg) khi so sanh trinh
twy VNMNO000863 C. nigrum voi trinh tu FJ466634
C. madagascariense (c6 ngudbn gbc & Cong hoa

Dinh Thi Phong et al.

Madagascar) (Bang 6). Con tai vung gen rpoC1 chi
¢6 2 vi tri sai khac nucleotide 1a vi tri thir 401 (G)
dugc thay bang (T) va vi tri th 405 xuét hién thém
nucleotide mo6i (T) khi so sanh trinh ty
VNMNO000863 C. nigrum voi trinh tu GQ248897 C.
oleosum.

Bang 6. Cac vi tri bién doi nucleotide gitra loai Tram den (VNMNO000863 C. nigrum) véi trinh tw nucleotide cia mot sé loai

trén GenBank khi phan tich v&i vang gen rbeL.

Vi tri 1 1 2 4 &6 1 1 1 2 2 3 3 3 4 4 5 5 5 5 5 5 6

nu. 3 2 8 4 2 9 1 2 4 0 8 3 4 6 6 9 1 4 5 8 8 8 2
2 6 4 7 8 4 3 3 2 2 0 7 0 3 4 9 2

1 AT T C T G A T T T G C A G T T A T T T A T T

2 C -

3 T C -

4 G -

5 C T A C c - C G G

6 G -

7 G -

8 C T c C -

9 T c C -

10 C A T C - C

11 T A C -

12 A C -

13 T Cc -

14 G C - G

15 -

16 C -

17 C C -

18 - G

19 C A C T C -

20 G C c - G

21 G C - G

22 T c C -

23 G C - G

24 -

25 A C -

26 C -

27 e . G -

Ghi chu: Céc trinh tw nucleotide trén GenBank dwoc sir dung dé so sanh: 1: VNMNO000863 C. nigrum, 2: KT698509
Canarium sp., 3: KT698507 Canarium sp., 4: KJ440021 Canarium album, 5: FJ466626 Canarium album, 6: FJ976124
Canarium acutifolium, 7: FJ466639 Canarium tramdenum, 8: FJ466634 Canarium madagascariense, 9: KT698497
Canarium multiflorum, 10: GU246029 Canarium muelleri, 11: KT698491 Canarium indicum, 12: FJ466636 Canarium
ovatum, 13: KT698501 Canarium obtusifolium, 14: KT698499 Canarium odontophyllum, 15: FJ466637 Canarium pilosum,
16: FJ466633 Canarium littorale, 17: FJ466629 Canarium decumanum, 18: FJ466628 Canarium bengalense, 19: FJ466627
Canarium balansae, 20: KT698538 Canarium latistipulatum, 21: KT698508 Canarium rufum, 22: KT698504 Canarium
pulchrebracteatum, 23: KT698503 Canarium patentinervium, 24: FJ466641 Canarium whitei, 25: FJ466642 Canarium
zeylanicum, 26: FJ466640 Canarium vulgare, 27: FJ466638 Canarium strictum.
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Mtc d¢ da dang nucleotide khi so sanh giita
trinh ty loai Tram den nghién clru v6i céc trinh tu
cac loai trong chi Canarium trén GenBank dao dong
tr 0,000 (so voi KP093198 C. album va KP093200
C. tramdenum) dén 0,0424 (so véi KR531870 C.
album, DQS517524 C. album, KP093201 C.
tramdenum, KP093199 C. album, JF421482 C.
album va KR531871 C. subulatum) dbi v6i ving gen
ITS; tir 0,000 (so voi KR530512 C. acutifolium va
KR530509 C. subulatum) dén 0,014 (so véi
IN564128 C. australasicum) dbi v6i ving gen marK;
tr 0,000 (so voi FI466637 C. pilosum va FJ466641
C. whitei) dén 0,006 (so voi FI466626 C. album va
FJ466634 C. madagascariense) d6i véi ving gen
rbeL; va 0,002 (so voi GQ248897 C. oleosum) dbi
v6i ving gen rpoC1 (s6 liéu khong chi ra ¢ day). S¢
di ¢6 mic do da dang nucleotide tir 0,000 ddi voi
vung gen rbcL 1a vi khi phan tich xtr ly trinh tu
nucleotide trong phan mém MEGA 4.0 su xuét hién
hay khong xudt hién cac nucleotide d bi bo qua.

Trén co s& so sanh cac trinh ty nucleotide 4
viung gen nghién ctru cua loai Tram den vdi trinh tu
twong Urng cua cac loai trén GenBank, chiing t6i da
tim ra cac vi tri bao thu (C), vi tri bién doi (V) va vi

tri mang thong tin tién hoa (Pi) giita cac loai 1a 306,
14 va 14, tuong tng khi phan tich véi ving gen I7;
638, 24 va 11, twong ung khi phéan tich véi vung
gen matK; 620, 22 va 12, tuong ung khi phan tich
véi vung gen rbcL; 409, 01 va 0, twong ung khi
phén tich véi vung gen rpoCl. Mtc d¢ da dang
nucleotide trung binh (n) gitta loai Tram den voi
céc loai trong chi Canarium thé hién cao nhat khi
phén tich véi vang gen /7S (0,02), thi hai 1a ving
vung matK (0,007), thir ba 1a rbcL (0,003) (Bang 7)
(riéng vung rpoCl chi c6 2 trinh ty nén khong so
sanh dwoc gia tri m). Két qua nhan dugc con cho
thdy, nhin chung cic ving gen trong hé gen luc lap
(matK, rbcL) c6 tinh bao thu cao hon vung gen
nhan (/7S) khi phan tich trén loai Tram den. Két
qua nay cling twong ty voi cac bao cao trudc day
cua Dinh Thi Phong et al., (2014) khi nghién ciru
muc d6 da dang nucleotide ving gen nhan (/TS) va
4 vung gen luc lap (¢rnL, matK va psbA-trnH) trén
8 loai Dalbergia cua Viét Nam va nhom Vit Thi
Thu Hién et al, (2014) khi danh gid muc do da
dang nucleotide ving gen nhan (P/F) va 3 ving gen
luc lap (trnL-trnF, psbA-trnH, matK) trén 8 loai
Bambusa cua Viét Nam.

Bang 7. Théng ké& murc d6 bién d6i va mirc dd da dang nucleotide khi so sanh gitra loai Tram den véi cac loai trén GenBank

khi phan tich v&i 4 vung gen.

Vung gen nghién cru m C v Pi S n
ITS 9 306 14 14 0 0,020
matK 19 638 24 11 13 0,007
rbelL 27 620 22 12 10 0,003
rpoC1 2 409 1 0 0 -

Ghi ch: m: s6 loai; C: vi tri bédo tha; V: vi tri bién déi; Pi: vi tri mang théng tin tién héa; S: vi tri singleton; mm: mirc d6 da dang

nucleotide; “-* khéng tinh duworc.

Vi tri phan loai cia loai Tram den trén co sé
phén tich 4 viung gen

Cay phat sinh chung loai ctua loai Tram den
V41 céc trinh tu loai Canarium da c6 trén GenBank
dbi voi 4 vung gen nghién ctru (8 trinh tu ving
gen ITS, 16 trinh ty vung gen matK, 26 trinh ty
vung gen rbcL va 1 trinh ty vung gen rpoCl) duogc
thé hién trong Hinh 2, 3, 4 va 5. K&t qua phan tich
cho thdy, tit ca cac loai trong cung chi Canarium
déu hinh thanh mot nhanh tién héa riéng va lién
quan mat thiét voi nhau véi cac gia tri bootstrap
tai cac diém nut tao nhanh dao dong tir 98 dén
99% dbi voi ving gen ITS (Hinh 2), tir 65 dén
98% dbi v4i ving gen matK (Hinh 3), tir 35 dén

67% dbi voi ving gen rbeL (Hinh 4) va 98 dén
99% ddi voi ving gen rpoCl (Hinh 5). Din ligu
cling chi ra nhitng loai c6 mirc do twong ddng
nucleotide cao déu nim co cum trong cing mot
nhéanh tién héa. Ching han d6i véi ving gen ITS,
trinh tu loai Tram den (VNMNO000863 C. nigrum)
va 2 trinh ty loai Tram cia Trung Qudc la
KP093200 C. tramdenum (Tram den) va
KP093198 C. album (Tram tring) da lap thanh
mot nhanh riéng biét vdi gia tri bootstrap 1a 98%
(Hinh 2). Hay nhu tai vung gen matK trinh tu
VNMNO000863 C. nigrum va KR530509 C.
subulatum, KR530512 C. acutifolium (déu co
ngudn gbc & Trung Qudc) hinh thanh mot nhanh
tién héa vé6i véi gia tri bootstrap 1a 87% (Hinh 3).
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KR531870 C. album
DQ517524 C. album
KP093201 C. tramdenum
KP093199 C. album
JF421482 C. album

KR531871 C. subulatum
VNMNO000863 C. nigrum

KP093198 C. album
KP093200 C. tramdenum

99

—_—
0.02

AY375511 Protium krukoffii

Dinh Thi Phong et al.

Canarium

| Protium

Hinh 2. Cay phat sinh ching loai cta loai Tram den (VNMNO000863 C. nigrum) v&i cac loai trong chi Canarium trén
GenBank bang phan mém MEGA 4.0 trén co s& phan tich vung gen ITS.

65

86

HQ415266 C. album
HQ415267 C. tramdenum
KR530504 C. tramdenum

KP094017 C. tramdenum
KR530511 C. subulatum
KR530503 C. album

65 AB924844 C. subulatum
87 | KR530512 C. acutifolium
VNMNO000863 C. nigrum
KR530509 C. subulatum
L KR530506 Canarium sp.
l{:KFSZISM C. zeylanicum
KX146374 C. madagascariense

| KJ708856 C. pilosum

98

KJ708855 C. pilosum

[JIN564129 C. australasicum

JN564128 C. australasicum

0.005

AY 594475 Protium divaricatum

Canarium

Protium

Hinh 3. Cay phat sinh ching loai cta loai Tram den (VNMNO000863 C. nigrum) voi céc loai trong chi Canarium trén
GenBank bang phan mém MEGA 4.0 trén co s& phan tich ving gen matK.

Tai vung gen rbcL, mac du cd su sai khac
nucleotide ddc trung gilta trinh tu VNMNO000863 C.
nigrum voi trinh ty FJ466637 C. pilosum (nguon goc
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0 Malaysia) va FJ466641 C.

chang 14 0,0% (do phin mém

whitei (nguoén goc &

New Caledonia) nhung muc d¢ dang nucleotide giira

MEGA 4.0 da bo qua
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su khac biét thém hodc bdt nucleotie khi so sanh)
nén trong cay phat sinh chung loai (Hinh 4) trinh tu

VNMNO000863 C. nigrum va 3 trinh ty nay di co
cum lai thanh nhanh tién héa riéng biét.

FJ466634 C. madagascariense
67 | KT698504 C. pulchrebracteatum

62 KT698497 C. multiflorum
KT698507 Canarium sp.
KT698501 C. obtusifolium

KT698508 C. rufum
FJ466640 C. vulgare
FJ466642 C. zeylanicum

| KT698491 C. indicum
KT698499 C. odontophyllum
FJ466633 C. littorale

FJ466629 C. decumanum
FJ466636 C. ovatum
KT698538 C. latistipulatum

KT698503 C. patentinervium

35 FJ466637 C. pilosum

FJ466641 C. whitei
KT698509 Canarium sp.
VNMNO000863 C. nigrum

FJ976124 C. acutifolium

61 FJ466639 C. tramdenum
4{ FJ466638 C. strictum
KJ440021 C. album

47 GU246029 C. muelleri
FJ466627 C. balansae
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49 FJ466626 C. album
\— FJ466628 C. bengalanse

Canarium

JQ625811 Protium pallidum Protium

0.001

Hinh 4. Cay phat sinh chlng loai ca loai Tram den (VNMNO000863 C. nigrum) v&i cac loai trong chi Canarium trén GenBank

bang phadn mém MEGA 4.0 trén co s& phan tich viing gen rbcl.

Con tai vung gen rpoCl, trinh tu VNMNO000863
C. nigrum c6 2 vi tri nucleotide sai khac véi trinh ty
GQ248897 C. oleosum nén trong cdy phat sinh
chung loai c¢6 sy phan nhanh giita 2 trinh ty nay
(Hinh 5).

Bon ving gen ITS, matK, rbcL va rpoCl da
duoc dé& xuit nhu md vach DNA ¢ thuc vat
(Newmaster et al., 2009; Liu et al., 2010). Trong
nghién ctru nay, ca 4 ving gen déu nhan ban thanh
cong cac doan gen dich cho loai Tram den va da
chi ra sy phan nhanh gilta cac loai trong chi.

Trong d6 vung gen rpoC1 c6 mirc d§ phan nhanh
giita cac loai trong chi Canarium 1a rd nhat, véi
gia tri bootstrap tai cac diém nat dao dong tir 98
dén 99%. Mot nghién ciru khac cia Weeks (2009)
st dung vung gen nhan (ETS, NIA-i3) va gen luc
lap (rbcL, rpsl6, psbA-trnH, trnL, trnL-F) dé
danh gia su tién hoa cua 16 loai Canarium trén thé
gioi cling chi ra ving gen rbcL ¢d sy phan nhanh
gitra cac loai & mirc twong d6i (Weeks, 2009). Trai
voi két qua nghién ciru cua ching tdi, ving gen
ITS lai rat c¢6 hiéu qua trong nghién ctru tién hoa
va phat sinh loai ctia chi Bursera trong ho
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Burseraceae (Becerra, Venable, 1999; Becerra,
2003; Becerra et al., 2012). Gen matK hién dugc
d& xuét nhu ma vach DNA & thyuc vat (Peter ef al.,
2009) nhung lai khong thanh cong trong nghién
cauu nay (vi dd khong phan tach dugc loai
KR530512 C. acutifolium, KR530509 C.

98— VNMNO000863 C. nigrum
' CQ248897 C. oleosum

99— FJ038447 Protium sagotinaum
| FJ038446 Protium sagotinaum

0.002

DPinh Thi Phong et al.

subulatum va VNMNO000863 C. nigrum). Nhu vay
mdi ving gen déu c6 nhiing dic trung riéng va co
hiéu qua phan biét di véi cac loai khac nhau. Qua
két qua trong nghién ctru chiing t6i nhan thiy co
thé st dung ving gen rpoCl cho viéc nhén dang
loai Tram den & mot sb tinh phia Bic Viét Nam.

‘ Canarium

‘ Protium

Hinh 5. Cay phat sinh chdng loai cia loai Tram den (VNMNO000863 C. nigrum) vé&i cac loai trong chi Canarium trén
GenBank bang phan mém MEGA 4.0 trén co s& phan tich ving gen rpoC1.

KET LUAN

Khéng c6 su sai khac nucleotide & ca 9 c4 thé
dai dién loai Tram den khi phan tich 4 vung gen /7S,
matK, rbcL va rpoCl. Muc d6 da dang nucleotide
trung binh () giita cac loai Tram cao nhat (0,02) ddi
véi vung gen /7S, tht hai la ving gen matK (0,007),
thir ba la vung gen rbcL (0,003). Cay phat sinh
chung loai cua loai Tram den nghién ctru véi cac loai
trong chi Canarium di chi ra kha nang phan nhanh
giita cac loai trong chi ¢ ca 4 vung gen voi gia tri
bootstrap tai cac diém du nit chinh dao dong tir 98
dén 99% dbi véi ving gen ITS, tir 65 dén 98% dbi
voi viing gen marK, tir 35 dén 67% dbi véi ving gen
rbcL va tir 98 dén 99% dbi véi vung gen rpoCl.
Loai Tram den c6 mirc d9 twong dong nucleotide gan
gili nhit voi loai C. tramdenum (KP093200) va C.
album (KP093198) (déu co6 ngudn gbc & Trung
Qudc) khi phan tich ving gen ITS va loai C.
subulatum (KR530509), C. acutifolium (KR530512)
(déu c6 ngudn gbe & Trung Qudc) khi phén tich vung
gen matK. Ving gen rpoC1 (d6 dai 522 bp) c6 thé sir
dung cho viéc nhdn dang céic loai thudc chi
Canarium.

Loi cam on: Cong trinh dwoc hoan thanh nho kinh
phi ciia Nhiém vu Quy gen cdp quoc gia nam 2016,
md s6 NVOG-2016-14. Chii nhiém dé tai xin chdn
thanh cam on cdc thanh vién va cdc co quan dia
phuwong tham gia thyc hién dé tai.
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NUCLEOTIDE DIVERSITY OF A NUCLEAR GENE ITS REGION AND CHLOROPLAST
GENES (matK, rbcL, rpoCl) OF CANARIUM NIGRUM IN SOME PROVINCES IN

NORTHERN VIETNAM

Dinh Thi Phongl’s, Tran Thi Lieul, Vu Thi Thu Hienl, Hoang Thanh Loc’

"Vietnam National Museum of Nature, Vietnam Academy of Science and Technology
*Institute for Improvement of Forest Genetic Resources and Products Development
Graduate University of Science and Technology, Vietnam Academy of Science and Technology

SUMMARY

In this study, three chloroplast genes (matK, rbcL and rpoCl) and one nuclear gene (/7S) were used to
assess the nucleotide diversity for nine individuals of Canarium nigrum species in Bac Giang, Hoa Binh and
Phu Tho provinces (three individuals from each province). The nucleotide sequence of the four regions (/T,
matK, rbcL and rpoC1) of C. nigrum were determined with the results showing their size to be 696 bp, 798 bp,
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702 bp and 522 bp, respectively. Results of nucleotide sequence comparison for the studied samples exhibited
100% similarity for all the four gene regions. Sequence comparison with other species in the Canarium genus
available in the GenBank revealed that the nucleotide diversity level (x) was the highest for the /7S gene
(0.02), followed by matK (0.007), and the lowest for rbcL (0.003). The phylogenetic tree of C. nigrum with the
species in Canarium genus indicated that the separation of species was the clearest for the rpoCl gene,
followed by rbcL, matK and ITS gene, with the bootrap values obtained from the branching nodes of each
species ranging from 98 to 99%, 35 to 67%, 65 to 98% and 98 to 99%, respectively. The species C. nigrum had
the closest nucleotide similarity to C. tramdenum (KP093200) and C. album (KP093198) for the /7S gene and
to species C. subulatum (KR530509), C. acutifolium (KR530512) for matK gene region. These results suggests
the rpoC1 gene region could be used as barcode for the species in genus Canarium.

Keywords: Canarium nigrum, nucleotide diversity, ITS, matK, rbcL, rpoC1
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