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TOM TAT

Cic lodi cdy ho dau dwoc coi la lodi wu tién bao ton ¢ nhiéu quéc gia trong pham
vi phén bé tw nhién cia lodi. Trong cdc loai cdy ho Dau, Cho ndu la cdy gé lon
co gia tri kinh té cao so véi cdc lodi cdy g6 khdc. Hién trang lodi cdy Cho ndu ¢
Thai Nguyén con lai rat it, phdn bo rdi rdc & cdc vueon riemg, riemg tw nhién thiv
sinh. Trong nghién ciru nay, 03 trinh tw DNA ma vach la matK, trnH-psbA va
ITS2 cua 12 cay Cho nau tai Thai Nguyén dwoc nhdan ban va gidi trinh tw
nucleotide thanh céng. Trinh tw matK va trnH-psbA twong dong 100% giita cdc
mau Cho ndu nghién ciru, voi kich thuée twong vmg la 814 bp va 292 bp. Trinh
tw ITS2 dai 377 bp thé hién sy sai khac tai 13 vi tri nucleotide giita cac méu Cho
nau. Hi¢u qua giam dinh loai Cho ndu tai Thai Nguyén cua ba trinh ty DNA mad
vach dugc danh gia theo thir tw nhw sau: matK > trnH-psbA > ITS2. Cac trinh
tw DNA ma vach cua loai Cho ndu tai Thdi Nguyén dwoc dang ky thanh cong
trén GenBank la matK md s6 OQ606887, trnH-psbA c6 ma s6 OQ606888 va
ITS2 véi cdc md s6 OR335043, OR335044, OR335045. Viéc gidm dinh chinh xdc
loai Cho ndu dwa trén chi thi DNA ma vach la mot ngi dung quan trong phuc vu
cong tdc bao ton va phdt trién lodi cdy ndy tai Thai Nguyén noi riéng va trén ca
nuoc noi chung.

ABSTRACT

Hollong (Dipterocarpus retusus) is a large tree with high economic value
compared to other species of the Dipterocarpaceae family. Hollong tree brings
high use value, almost all parts of the tree such as trunk, root, branches, leaves,
sapwood are used. Hollong species are considered conservation priority species
in many countries within their natural range. There are very few remaining
species of Hollong in Thai Nguyen, scattered in forest gardens and secondary
natural forests. In this study, 03 DNA barcoding sequences matK, trnH-psbA and
ITS2 of 12 Hollong plants in Thai Nguyen were cloned and nucleotide sequenced
successfully. The matK and trnH-psbA sequences were 100% similar to the
studied Hollong samples, with sizes of 814 bp and 292 bp, respectively. The ITS2
sequence is 377 bp long, showing the difference at 13 nucleotide positions
between the Hollong samples. The effectiveness of identification of the Hollong
species in Thai Nguyen of three DNA barcoded sequences was evaluated in the
following order: matK > trnH-psbA > ITS2. The barcoded DNA sequences of the
Hollong species in Thai Nguyen successfully registered on GenBank are matK
with accession number OQ606887, trnH-psbA with OQ606888 and ITS2 with
OR335043, OR335044, OR335045. Accurate identification of D. retusus species
based on barcoded DNA marker is an important content serving the conservation
and development of this plant species in Thai Nguyen province in particular and
across the country in general.
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1. PAT VAN DE

Ho Dau (Dipterocarpaceae) lamot ho ciia 17
chi va khoang 580-680 loai cay than gb chu yéu
moc & ving dat thp, rimg thuong xanh 4m wot
va rung trén nli. Loai Cho nau (Dipterocarpus
retusus) ¢ ngudn gbe tir Chau A, duoc tim thy
& An Do, trén khip Pong Duong va cac tinh
thudc Ty Tang va Van Nam cua Trung Qudc
[1]. Loai nay ciing dugc tim thay trén cac dao
cta Indonesia. Phan bd & d6 cao tir 300 m dén
1500 m so véi mat nude bién va c6 pham vi xuét
hién wéc tinh (EOO) vuot qua 4 triéu km? O
Vi¢t Nam, cay Cho nau moc ¢ céac tinh nhu Son
La, Yén Bai, Ha Giang, Tuyén Quang, Bic Kan,
Théai Nguyén, Phu Tho, Vinh Phuc, Ha Tay,
Hoa Binh, Ha N¢i, Quang Binh, Pa Ning,
Quang Nam. Tap trung nhét & tinh Bic Kan,
Thai Nguyén. Hién trang loai Cho nau & Thai
Nguyén con lai khong nhiéu, phan bd rai rac &
cac vuon rung, rung ty nhién thr sinh tai céc
huyén V0 Nhai (Nghinh Tuong, Sang Mdc, Vii
Chan...), Pong Hy (Van Lang, Vin Hén, Cay
Thi, Trai Cau), Dinh Hoa (Phu Dinh, Bao Linh,
Bao Cuong, Piém Mic, Phuong Tién), Pha
Luong (V6 Chanh, Ttrc Chanh, Hop Thanh, On
Luong) va bai Ttr (Quan Chu, Ban Ngoai, Binh
Thuan, Ky Phu, Luc Ba, Phu Lac...). Tuy nhién,
tai cac dia diém da khao sat chi bat gip nhimng
c4 thé Cho nau don 1é séng chung véi cac loai
cay khac nhu Truong sang, Cho chi, Dai bo,
Phan ma, Mau cho 14 to... ma khong bat gip bat
ky mot quan thé Cho néu nao (trir quan thé Cho
niu & x6m Pong Tam, xd Ttc Chanh).

Sach Po Viét Nam (2007) mo ta cay Cho
nau: thudc cay go 16n, cao 30 —40 m, dudng kinh
td1 1 m. Than théng, hinh try, phan canh cao; tan
thua, hinh ciu. Canh non map, phii 16ng day
nhung sém rung. L4 hinh trai xoan hay trai xoan
thuon, dai 20 —40 cm, rong 15 — 25 cm, mép luon
song. Gan bén 15 — 20 dbi, c6 16ng cimg, ndi 16 &
mat duoi. Cuéng la dai 3 — 4 cm, khi non ¢6 16ng,
khi gia mau den, khong long. La kém lon, hinh

bap, dai 8 — 12 cm. Cum hoa hinh chim, dng dai
hinh céu, dai 2,5 cm, rong 2 cm. Qua hinh tring
hoi tron, duong kinh 2 — 3 cm, 5 thuy dai ton tai,
trong do6 3 thuy ti€u giam, hinh tim, dinh tron, dai
0,7 cm; 2 thuy phat trién manh thanh canh, dai 15
—20 cm, rong 2 — 3 cm, c6 3 gan 8. Mua hoa
thang 1 - 2, mua qua thang 8 — 9 [2]. Cay moc &
do cao tur 100 - 1000 m, tap trung nhét & 300 -
700 m, wa dat sau, day, thoat nudc. Pay 1a loai
ciy ua sang, moc véi toc d6 twong ddi nhanh,
khi non hoi wa bong. Tai sinh tu nhién tét trén
cac dat rimg méi khai thac vi cdy me thuong cho
nhiéu qua va kha niang phat tan tot cta qua. La
loai cay g 16n ¢6 thé cao t6i 50 m [3]. Cho niu
dang bi de doa do mat méi trudng sdng va bi
chia cit. Moi trudng séng ban dia cta n6 dang
tiép tuc suy giam vé dién tich, mirc do va chat
luong do giai phong mit bang dé mé rong dat
nong nghiép. Loai nay cling c6 nguy co bi khai
thac chon loc dé 14y gb. Trudc tinh hinh d6, viéc
bao ton va phat trién loai Cho ndu 13 mot nhiém
vu cap thiét d6i véi tinh Thai Nguyén va viée
giam dinh chinh x4c loai bang céc chi thi phan
ttr hién dai nhu DNA ma vach dé bao ton, phat
trién 1a rit quan trong.

DNA mi vach trén ddi tuong thuc vat da
dugc cong bd twong ddi nhiéu véi cac trinh ty
nhu matK, rbcL, trnH-psbA, ITS, ITS1, ITS2,
trnL-trnF... [4]. Céc loai cdy ho dau duoc coi 1a
lodi wru tién bao ton ¢ nhiéu qudc gia trong pham
vi phan bé ty nhién cta loai [5]. Cac loai ciy ho
dau ciing duoc nghién ctru phan loai dya trén
cac chi thi DNA ma vach [6, 7]. Trinh tu matK
dugc s dung lam ma vach DNA dé xéac dinh
cac loai Dipterocarpaceae ¢ Viét Nam. Két qua
phan tich 33 cay, dai di¢n cho 11 loai (8 trong
chi Dipterocarpus, 1 trong Hopea va 1 trong
Vativa), cho thiy su khac biét trong va giira cac
loai Dipterocarpus 1a thip, voi mirc trung binh
14 0,08% va 0,19%, rat it su khic bi¢t vé trinh
tur gitta hau hét cac loai Dipterocarpus [8]. St
dung céc trinh ty rbcL, matK, trnL-trnF va ITS2
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dé nhan dang cac miu tir ho Dipterocarpaceae.
Két qua thu dugc 899 trinh ty tir 244 loai cho 14
chi két hop véi trinh tu tir GenBank, trong dé
trinh tu /752 cho thz?iy hi€u qua nhan dang cao
nhit. Trinh ty marK cho thiy su bién dbi di
truyén rd rang va hiéu qua giai trinh tu ciing nhu
khuéch dai 1a 100%, dong thoi kha ning nhan
dang ctia n6é cao hon so vdi cac déu hiéu luc lap
khac. ITS2 va matK 1a cac chi thi thich hop cho
nhigt  déi ho Dau
Dipterocarpaceae [9]. Trinh tu matK, rbcL va

cac  cay thudc
trnL-F dugc st dung dé danh gia hiéu qua cua
DNA ma vach trong vi¢c xac dinh cac loai ho
dau & Sumatra, Indonesia. Két qua cho thiy phu
hop véi nhan dang hinh théai cho céc nhanh
Anthoshorea, Hopea, Richetia, Parashorea va
Anisoptera, nhimg dau hiéu nay khong hiéu qua
dé giai quyét cac mdi quan hé trong nhom
Rubroshorea. Kha ning t6i da va cac phat sinh
loai da xac dinh Shorea 1a mdt chi can nganh,

Anthoshorea xuit hién véi tu cach 1a chi em véi
Hopea va Richetia 1a chi em vo1 Parashorea.
Trinh tu matK c6 tde do tién hoa cao hon so voi
hai ddu hiéu con lai dugc thir nghiém [10].
Harnelly va cong su (2018) phan tich phat sinh
loai Dipterocarpaceae tai Tram nghién cilru
Ketambe, Cong vién Quéc gia Gunung Leuser
(Sumatra, Indonesia) dua trén trinh tu rbcL va
matK. Két qua cho thz?iy, dua vao nhéan dang
hinh thai da phat hién dugc 5 loai thugc ho Dau
Dipterocarpaceae 1a: Parashorea lucida,
Shorea parvifolia, Shorea lepidota, Shorea
johorensis, va Hopea Dryobalanoides. Cay phat
sinh loai dwa trén gen rbcL cho thdy c6 2 nhom
don nganh, nhom thtr nhat 1a S. johorensis, S.
lepidota va H. dryobalanoides; nhém thur hai
bao gém S. parvifolia va P. lucida. Viéc tai tao
cay phat sinh loai dwa trén gen marK cho thiy
Shorea parvifolia va S. johorensis dugc tach

thanh hai nhom don nganh khac nhau [11].

L ¥ S

Hinh 1. Cay, 14, hoa va qua ciia loai Cho nau tai tinh Thai Nguyén

2. PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

Thu nhan va lya chon nhitng mau 14 non va
banh t¢é, khong bi sdu bénh cua 12 cay Cho nau
tai tinh Thai Nguyén (Bang 1) lam vat li¢u tach

20

chiét DNA tdng s6. Méu 1a dugc dung trong thi
nilon kin va b sung tai hit 4m (silica gel), sau
d6 dugc dua vé phong thi nghiém va bao quan
trong ti lanh -20°C cho dén khi tién hanh tach
chiét DNA tong sb.
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Bing 1. Danh sich miu Cho niu thu thap tai 5 huyén ciia tinh Thai Nguyén

T()a df:) . . R e . X
STT  Ki hi¢u miu ?ﬁa di¢m Tt:l“”‘ gian S0 lugng
Vi dp Kinh 9 u mau u mau mau
1 CNI1 0403117 02386169
2 CN2 0403149 02386429 Pai Tu 2022 03
3 CN3 0403311 02386629
4 CN4 0423873 02404832
Pha Luong 2022 02
5 CN5 0423814 02404882
6 CN6 0551429 02408021 . ,
Pinh Hoéa 2022 02
7 CN7 0551652 02408229
8 CN8 0586505 02414679 N ,
bong Hy 2022 02
9 CN9 0587868 02415327
10 CNI10 0468319 02421823
11 CNI11 0458466 02421718 Vo Nhai 2022 03
12 CN12 0610048 02411877
Téng cfng 12

2.2. Phuong phap nghién ciru
2.2.1. Phwong phdp tach chiét DNA téng sé
Tach chiét DNA tong sb tir cac mau 14 cua
cdy Cho ndu bang innuPREP Plant DNA Kit cua
hing Analytik Jena, Pirc, cac budc tién hanh
theo huéng dan cia nha san xuét. San pham
DNA téng s6 duogc kiém tra néng d6 va do tinh
sach bing phuong phip do mat d6 quang
(ScanDrop — Annalytik Jena, Dtc) va phuong
phép dién di trén gel agarose 1,0%.
2.2.2. Phwong phdp khuéch dai PCR va xdc
dinh trinh tu nucleotide
Phan trng PCR dugc thyc hién trén may PCR
Biomera Tadvance 96S (Analytik Jena, Puc)

v6i thé tich mdi phan tmg 14 20 pl, trong d6 chira
cac thanh phan va ndng do cac chit tham gia
phan tng nhu sau: 10 ul PCR Master mix 2X,
10 uM mdi xudi va 10 pM mdi nguoce, 50 ng
DNA khuén, bd sung H,O deion t6i 20 pl.
Chuong trinh nhiét d¢ cia phan trng PCR nhu
sau: bién tinh & 95°C trong 5 phut; 35 chu ki lap
lai cua ba bude 95°C — 30 giady, 50°C hoac 52°C
(tiy mdi) — 30 gidy, 72°C — 1 phit; két thuc tong
hop & 72°C trong 5 phit; bao quan san phdm
PCR ¢ 4°C. Trinh ty cip mdi sir dung dé nhan
ban cac trinh tu DNA mai vach dugc thé hién
trén Bang 2.

Bang 2. Trinh ty va thong tin vé cip moi sir dung trong nghién ciru

‘ ‘ NDGAD g
Gen dich  Tén moi Trinh tw moi 5’ — 3’ gan moi Tham khao
©C) doan gen
(bp)
matK F ACCCAGTCCATCTAGGAAATCTTGGTTC Kress &
matK 850 Erickson,
matK R CGTACAGTACTTTTGTGTTTACGAG 2007
ITS2 F ATGCGATACTTGGTGTGAAT White et al.,
1TS2 50 400 1990
ITS2 R TCCTCCGCTTATTGATATGC
trnH F CGCGCATGGTGGATTCACAATCC Sang et al.,
trnH-psbA 50 300 1997
psbA R GTTATGGATGAACGTAATGCTC
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San pham PCR duoc dién di trén gel agarose
1,2% c6 bd sung thudc nhuom Redsafe. Sau khi
dién di, ban gel agarose dugc soi dudi dén UV
va chup anh bang may chyp gel Quantum CX5
(Vilber Lourmat, Phap).

San pham PCR dugc tinh sach bang kit
innuPREP PCR pure Kit (Analytik Jena, Puc).

Sau khi tinh sach, san phém PCR duoc dong
goi trong dng eppendorf 1,5 ml va gui dén
phong thi nghiém 1st BASE & Malaysia dé giai
trinh tu theo ca hai chiéu. Trinh tu nucleotide
ctia doan DNA duoc xac dinh bang may giai
trinh tu tw dong theo nguyén ly Sanger, st dung
b Kit BigDye® Terinator v3.1 Cycle
Sequencing.

2.2.3. Phwong phdp phan tich sé liéu

Cac trinh tu nucleotide dugc phan tich va xtr
Iy bang phan mém tin sinh BioEdit v.7.2.5 [12],
Mega7 [13] va cong cu BLAST trén NCBI
(http://www.ncbi.nlm.nih.gov).

3.KET QUA VA THAO LUAN
3.1. Két qua tach chiét DNA tong sb

Trong nghién ctru nay vat liéu dung dé tach
chiét DNA 1a 12 mau 14 Cho niu duoc thu thap
tir 5 huyén cua tinh Thai Nguyén. Két qua thu
dugc ¢ Bang 3 cho thz?iy, néng do DNA dat tur
55,85 ng/ul dén 211,40 ng/ul va d6 tinh sach (ty
s6 A260/A280) dat tir 1,64 dén 2,12. Két qua
nay cho thiy phuong phap tach chiét DNA tong
s6 st dung Kit 13 pht hop véi miu 14 cdy Cho
nau. Tuy nhién, 14 cdy Cho nau chira nhiéu dau
nén khi tach chiét DNA nhém tac gia s dung
mot lugng mau rat nho, do dé sau qua trinh tach
chiét DNA tong sb thu duoc c6 ham luong
khong dugce cao, chi co 2 mau 14 tuong ddi non
1a thu dugc ham lugng trén 200 ng/pul (CN9 va
CN12). Tét ca cac miu DNA tong s6 ciia Cho
nau déu c6 ndng do trén 50 ng/ul, ddi v6i nhing
mau c¢6 ham lugng DNA cao thi nhém tac gia
tién hanh pha loing dén ham luong 50 ng/ul va
st dung 1,0 pl cho mdt phan tmg PCR.

Bang 3. Ham lwgng va chit lwong DNA téng so tach chiét tir mAu mau Ga ri vang Tan Cuwong

STT bia diém Miu Do tinh sach cia Ham lwgng DNA
lay mau DNA (OD260nm/280nm) (ng/pl)
] CN1 1.91 77.65
2 Huyén Dai Tur CN2 1,69 75,78
3 CN3 1.83 86,60
4 N CN4 1.84 78.50
5 Huyén Phi Luong CN5 1.85 89.45
6 - CN6 1.84 59.75
7 Huyén Binh Hoa CN7 1.73 86,56
8 s CN8 1,88 55.85
9 Huyén Dong Hy CN9 1.64 211,40
10 CN10 1.93 97.65
11 Huyén V6 Nhai CN11 1,69 73,74
12 CN12 2.12 204,40

3.2. Két qua khuéch dai cic trinh ty DNA mi vach

CNT' ON2 GN3 .G, ONS 0

N6 CN7 CN8 CN9. CN10 CN11CN12 M

CN1 CN2 CN3 CN4 CNS CNG CN7 CN8 CN9 CN10 CN11 CN12 M

Hinh 2. Két qua khuéch dai trinh tw matK (A), trnH-psbA (B) va ITS2 (C)
cua loai Cho niu tai Thai Nguyén
(M: DNA marker 100 bp, giéng 1 — 12 tuwong iing véi san pham PCR
cia cdc mau DNA Cho ndu nhw trén Bdng 3)
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Poan gen marK da dugc nhan ban dac hi¢u ¢
tat ca 12 miu nghién ciru, cic bang DNA sang
déu nhau (trir mau CN7 c6 md hon) va déu ¢
kich thudc khoang 850 bp nhu tinh toan ly
thuyét, khong xuat hién bang DNA khong dic
hiéu (Hinh 2A). Do d6, ¢ thé khang dinh da
nhan ban thanh cong doan gen matK & loai Cho
nau véi kich thudc khoang 850 bp. Tuong tu,
doan gen trnH-psbA dugc nhan ban thanh cong
100% vdi kich thude khoang trén 300 bp (Hinh
2B) va doan /752 nhan ban duogc la khoang 400
bp (Hinh 2C). San phdm PCR cua ba trinh tu
DNA mai vach nhan ban tir 12 mau Cho nau s&
duogc tinh sach va giai trinh ty nucleotide.

3.3. Trinh ty nucleotide cua cac chi thi DNA
mi vach va xdy dung ciy quan hé di truyén
v6i mot sb loai twong ddng trén Ngin hang
gen qu(“')c té

3.3.1. Trinh tw nucleotide doan gen matK cua
loai Cho nau tai Thai Nguyén

Trinh tu gen mafK cua cac mau Cho nau tai
Thai Nguyén sau khi dugc giai trinh tu c6 kich
thudc khoang 850 bp nhung sau khi xur ly cac
trinh ty nucleotide st dung phﬁn mém BioEdit,
nhom tac gia xac dinh dugc doan trinh ty cé
kich thudc 814 bp c6 chét lugng tot dé phan tich
do doan trinh tu nucleotide & phﬁn dau va cubi
ctia doan gen thuong bi nhidu nén bi cit bé. Do
do, doan matK co kich thude 814 bp ctua tat ca

10 20 390
Jecealecaalecaalaaaal]- ) [SE——

12 mau Cho nau dugce so sanh véi nhau sir dung
cong cu BioEdit cho thay trinh ty nucleotide cia
chung twong dong 100% va trinh ty marK cia
mau Cho nau CN1 dugc dai dién cho 12 mau
Cho nau tai Thai Nguyén nhu trén Hinh 3. Trinh
tu nay dugc dang ky thanh cong trén GenBank
véi ma s6 0Q606887.

Dé xay dung cay quan hé di truyén duya trén
trinh ty mafK, nghién ciu nay st dung mau
CN1 dé so sanh véi cac trinh tu twong ddng trén
Ngan hang gen qudc té. Két qua so sanh di xac
dinh dugc 07 loai cé ty 1€ tuong d@)ng cao nhit
v6i trinh ty marK & mau Cho Nau CN1 dai dién
cho nhom céc ca thé tai Thai Nguyén va 01 loai
khac chi duoc sir dung lam dbi chimg (Shore
macrophylla). Qua cdy quan hé di truyén ta c6
thé nhan thdy miu CN1 1a loai Cho Nau D.
retusus (NC067812.1) va c6 quan hé rat gan véi
loai D. gracilis (MZ160991.1), Hopea
hainanensis (MN533970.1), D. turbinatus
(NC _046842.1), D. zeylanicus (KY972927.1),
D. caudiferus (KY972923.1), D. palembanicus
(KY972912.1). Str dung 01 loai xa lam dbi
chung Shore macrophylla (NC_064148.1) da
cho thay 16 hon mbi quan hé di truyén gan giii
gitra mau Cho nau nghién ctru vai cac loai thude
chi Dau (Dipterocarpus), thé hién & khoang
cach di truyén rat 16n khi loai d6 nam riéng mot
nhéanh khéc (gié tri bootstrap dat 100%).

50 €0 70 80 s0
- | e b= = Jii= S R [—— | - |
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I I I 1 |

CHMN1 _M atKk TTATTGATCGCTTTGTGCGTATATGCAGAR

Hinh 3. Trinh tw nucleotide doan gen matK ciia cic mau Ché niu tai tinh Thai Nguyén
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CN1_MatK |

D.retusus (NC 087812.1)
D.gracilis (MZ160991.1)
H.hainanensis (MN533970.1)

D_zeylanicus (KY972927 1)

D._palembanicus (KY972912.1)

D intricatus (MZ160992.1)

D .caudiferus (KY972923.1)

0.50

Shorea macrophylla (NC 064148.1)

Hinh 4. Ciy quan hé di truyén giira loai Cho NAu tai tinh Thai Nguyén véi cac loai
twong dong trén Ngan hang gen qudc té dwa trén trinh ty matK

3.3.2. Trinh tu nucleotide cua doan trnH-psbA
0 loai Cho nau tai Thai Nguyén

Trinh tu trnH-psbA cua cac mau Cho nau tai
Théai Nguyén sau khi dugc nhan ban va giai
trinh ty nucleotide thanh cong cé kich thudce
khoang trén 300 bp. Sau khi xu 1y trinh tu st
dung phan mém BioEdit, chung t6i xac dinh
duoc doan trinh tu c6 kich thudc 292 bp cua tat
ca 12 mau. Tién hanh so sanh doan trinh tu ¢

10 20 30
| leeealoanalonealocaalonaal

kich thudc 292 bp cua tat ca 12 miu Cho niu
v6i nhau cho thiy tit ca 12 miu Cho ndu tai
Thai Nguyén c6 do twong dong 100% va trinh
tu nay dugc dang ky thanh cong trén GenBank
v6i mi s6 0Q606888. Trinh tu nucleotide cua
mau Cho nau CN1 dai dién cho nhém gdm
nhimg mau Cho néu tai Thai Nguyén duoc thé
hién trén Hinh 5.

80

40 50 €0 70 0
levealonaal Y — f PG| T (R JN—" 1.

CN1_TrnH-psbA TGGCTACATCCGCCTCAGAGTCTAGTATATAGTATACT TTTTCACCTATTTGTATTTGCATTTTAAATTAAAGAAAT TAAAGAAAAA

120 130 140 150 1€0 170 180 150
s hraenibessa)meaeeme s prae ) oeseileses Pamesilasra s P Base ol sl b s e e Pea
CN1_TrnH-psbA AGACTAATAAAAAAAAGGAGCAATACCAATACTCTTGATAGAACAAGAAATTGGATATTGCTCCTTTTTTTTATTCAAAAACTCGTA
230 240 250 260 270 280

CN1_TrnH-psbA CATTTGTAGATGGAGCTTCAATAGCAGCTAGGTCTAGAGGGAAGTTATGAGCAATTACGTTC

Hinh 5. Trinh tu nucleotide doan gen trnH-psbA ciia mau Ché niu tai tinh Thai Nguyén

Cay quan hé di truyén gitra loai Cho nau tai
tinh Thai Nguyén vé6i 06 loai c6 do twong dong
cao nhat va 01 loai ddi chimg trén Ngan hang
gen qudc té dugc xdy dung dua trén phan mém

Mega 7 (Hinh 6). Qua cdy quan hé di truyén ta
¢6 thé nhan thiy miu CN1 c6 quan hé di truyén
gan nhat v6i loai Cho ndu Dipterocarpus
retusus (MWO074183.1) va c6 quan hé tuong dbi
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gin  v6i  loai  Dipterocarpus  gracilis
(MZ160991.1), Dipterocarpus alatus
(NC 058777.1), Hopea hainanensis
(MN533970.1), Dipterocarpus  turbinatus
(NC 046842.1), Dipterocarpus hasselti

(NC_065503.1). Sir dung 01 loai xa lam déi

chung Shorea pauciflora (AB4452542.1) da
cho ta thiy rd hon mdi quan hé di truyén giira
mau Cho nau nghién ciru voi cac loai thudc chi
Dau (Dipterocarpus), thé hién & khoang cach di
truyén rat 16n khi loai d6 ndm riéng mot nhanh
khéc (gia tri bootstrap 1a 100%).

D turbinatus (NC 046842.1)
D.hasseltii (NC 065503.1)
D._gracilis (MZ2160991.1)

Hopea hainanensis (MN533970.1)

CN1_trnH-psbA

D.retusus (MW074183.1)

D.alatus (NC 058777.1)

—_—
2.00

Shorea pauciflora (AB452542 1)

Hinh 6. Ciy quan hé di truyén giita loai Cho nau tai tinh Thai Nguyén véi cac loai
twong dong trén Ngan hang gen qudc té dwa trén trinh ty trnH-psbA

3.3.3. Trinh tw nucleotide cua chi thi ITS2 ¢
loai Cho nau tai Thdi Nguyén

Trinh tu I7S2 cta cac mau Cho nu tai Thai
Nguyén sau khi dugc nhan ban va giai trinh tu
nucleotide thanh cong c6 kich thudc 377 bp. St
dung cong cu Clustal W Multiple alignment trén
phan mém BioEdit dé so sanh 12 trinh tw /752
cho thiy chiing c6 d6 twong déng cao, ¢ 13 vi
tri nucleotide sai khac gitta 12 mau Cho nau
duoc thé hién trén Hinh 7. Su sai khac tai cac vi
tri nucleotide duoc thé hién qua 3 nhém miu
nhu sau: Nhom 1 (dai dién 1a mau CN1): bao
gém 3 miu Cho nau tai huyén Pai Tir (CN1-
CN3), 2 mau tai huyén Phu Luong (CN4, CN5);
Nhom 2 (dai dién 13 mau CN6): bao gdbm 2 mau
Cho nau tai huyén Dinh Hoa (CN6, CN7) va 2
mau tai huyén Péng Hy (CN8, CN9); Nhom 3
(dai dién 132 mau CN10): bao gdbm 3 mau Cho
nau tai huyén VO Nhai (VN10-VN12).

Cay quan hé di truyén giita 03 mau Cho nau

CN1, CN6 va CN10 (dai dién cho 3 nhém Cho
nau tai tinh Théai Nguyén) voi 06 loai co do
tuong dong cao nhét va 01 loai xa trén Ngan
hang gen qudc té cho thdy mau CN1 va CN6 c6
quan hé gin nhit voi loai Cho Nau
Dipterocarpus  retusus (MW074183.1 va
MK193032.1), trong khi d6 mau CN10 lai c6
quan hé gan nhit v&i loai Dipterocarpus
gracilis (MZ160991.1). Tuy nhién, tit ca cac
mau Cho nau tai Thai Nguyén va cac loai trong
chi Dipterocarpus déu duoc nhom chung vao
mot nhém véi khoang cach di tuyén thap (Hinh
8). St dung 01 loai xa lam dbi ching Shorea
pauciflora (AB452542.1) da cho ta thiy rd hon
mbi quan hé di truyén gitra mau Cho nau nghién
clru vé6i cac loai thudc chi Dau (Dipterocarpus),
thé hién & khoang cach di truyén réat 16n khi loai
d6 nam riéng mot nhanh khac (gia tri bootstrap
1a 100%).
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CN1_ITS2
CN6_ITS2
CN10_ITS2

CN1_ITS2
CNE_ITS2
CN10_ITS2

CN1_ITS2
CN6_ITS2
CN10_ITS2

CN1_ITS2
CNB_ITS2
CN10_ITS2

CN1_ITS2
CN6_ITS2
CN10_ITS2

10 20 30 40 50 60 70 80

R e LI E e e e B B e e I I I |
AATCCCGTGAACCATCGAGTCTTTGACGCAAGTTGCGCCCAAGGCCGTCAGGCCAAGGGCACGCCTGCCTGGGTGTCACG

B R RN P |

170 240
B IO I .1
TTCCGCTCGCGGTTGGCCCAAAAGC CG
250 320
SO, W — .. [
TGCCCGGGCGCGCCCGTCGCCACACGGGGA CCCCCAGCGGCCGTCTGCACTGACGGCCTCGCAACGCGA
330 340 350 360 370

B T I L I I I IE T I
CCCCAGGTCAGGCGGGACCACCCGCTGAGTTTAAGCATATCAAT

Hinh 7. So sanh trinh ty cic nucleotide doan gen ITS2 ciia 3 miu dai dién cho 12 miu Ché nau

tai tinh Thai Nguyén

CN1_ITS2

D .retusus (MVWO74183.1)

CN6_ITS2

- Doretusus (MK193032_1)

D turbinatus (NC 046842 . 1)

4

D . gracilis (MZ160991.1)

D . zeylanicus (MZ782413.1)

D rigidus (MZ782405.1)

Shorea pauciflora (AB452542.1)

.20

Hinh 8. Ciy quan hé di truyén giira loai Cho niu tai tinh Thai Nguyén

v6i cac loai ¢6 twong dong trén Ngin hang gen qudc té dya trén trinh tw ITS2

3.4. Danh gi4 hiéu qua giam dinh loai Cho ndu  twong dong 100% & tat ca 12 mau tai Thai
tai Thai Nguyén cia ba chi thi DNA ma vach Nguyén. Diéu nay cho thay & cac ving sinh thai

Gen matK cuia loai Cho nau trong nghién ctu ~ khac nhau thi trinh tu gen mafK van khong bi

nay duoc giai trinh ty voi kich thuée 814 bp va  bién d6i. Gen marK 1a mot gen chirc ning, tong

26
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hop enzyme maturase K, do vay thuong khong
c6 cac dot bién thém hay bot nucleotide xay ra
trong gen, nén kich thudc cling nhu trinh tu
nucleotide ctia gen nay tuong ddi 6n dinh [14].
Trinh ty matK cta loai Cho nau tai Thai Nguyén
trong dong 100% v&i mot loai Chd nau
(Dipterocarpus retusus) trén GenBank, dong
thoi cling twong dong 99% vé&i  loai
Dipterocarpus gracilis trén GenBank, do do co
thé thay kha ning phan biét 2 loai nay trong chi
Dipterocarpus dua trén trinh tuy matK hi¢u qua.

Trinh tu trnH-psbA 1a trinh tu khong ma hoa
va bién ddi nhiéu nén viéc két hop véi mat trinh
te ma hoa va bao thu nhu marK hay rbcL s€ lam
giam bot nhitng sai sot [14]. Tuy nhién, trong
nghién ciru nay, trinh tu #rnH-psbA cla tat ca
12 mau Cho nau nghién ctru déu gidng nhau
100%. Két qua nay cho thay trinh tu zrnH-psbA
1a rat bao thu trong loai Cho nau. Két qua nay
trong dong voi nghién ciru cua tac gia Ha Bich
Hong va cong sy (2022) trén loai Binh mat [15].
Diéu nay co thé thiy dbi v6i nhimg loai cay gb
c6 tudi doi cao va ton tai dic hitu ¢ nhitng ving
sinh thdi nhat dinh thi sw bién dbi vé trinh tu
nucleotide cling it xay ra hon.

Trinh ty /752 ciling 1a mot trinh ty khong ma

héa va c6 thé co sy bién doi vé mot vai vi tri
nucleotide trong ciing mot loai [16, 17]. Béi véi
loai Cho nau thi trinh tu /752 ciing giéng nhau
364/377 nucleotide giita 12 mau nghién ctru, c6
13/377 vi tri nucleotide sai khac giita cac mau.
Day 1a trinh tu c6 su bién doi nhét trong s6 03 trinh
tw DNA ma vach str dung trong nghién ctru nay.

Duya vao két qua so sanh trinh ty nucleotide
cua ba chi thi DNA ma vach la matK, trnH-
psbA va ITS2 cla cadc mau Cho nau nghién ciu
voi trinh tu nucleotide cua loai Dipterocarpus
retusus cong bd trén GenBank cho thdy: trinh tu
matK khong c6 nucleotide sai khac voi loai D.
retusus, ty 1¢ sai khac 1a 0% va trinh ty trnH-
psbA c6 01 vi tri sai khac, chiém 0,34%. Trong
khi @6 trinh tu /752 c6 su sai khac giita cac mau
Cho nau nghién ctru va cac muc do sai khac voi
loai D. retusus trén GenBank, cu thé nhém mau
CN1 tuong dong 100%, nhom mau CN6 tuong
dong 99,66% va nhom mau CN10 tuong dong
98,14%. Bang 4 thé hién hiéu qua giam dinh
loai Cho nau dua trén ty 1& phan trim sai khac
vé trinh ty nucleotide ctia mau Cho nau nghién
ctru so voi loai D. retusus da duge cong bd trén
GenBank.

Bang 4. So sanh hiéu qua giam dinh loai Cho néu cia 03 trinh tw DNA ma vach

Chi tiéu danh gia matK trnH-psbA CN1 27155 CN10
Ty 1€ PCR thanh cong (%) 100 100 100 100 100
Ty 1€ doc trinh tu thanh cong (%) 100 100 100 100 100
Chiéu dai doan trinh tu so sanh (bp) 814 292 377 377 377
S6 nucleotide sai khéc 0 1 0 2 7
Ty 1€ sai khac (%) 0 0,34 0 0,53 1,86

Xét mot cach téng thé, hiéu qua gidm dinh
loai Cho nau cta chi thi marK 1a tét nhat (ty 16
sai khac 0%), sau d6 dén chi thi #rnH-psbA (ty
1€ sai khac 1a 0,34%) va cudi cung la chi thi /752
(ty I¢ sai khac trung binh 1a 0,8%). Hu va cong
su (2019) cho rang ITS2 1a trinh tu ¢6 hiéu qua
nhan dang loai cao nhét trong ho
Dipterocarpaceae khi st dung 4 chi thi rbcL,
matK, trnL-trnF va ITS2 va st dung két hop
ITS2 v&i matK 1a thich hop véi cac loai cay
thudc ho dau Dipterocarpaceae [9]. Mot sb

nghién ctru giam dinh loai tai Vi¢t Nam ciing st
dung cac trinh tu nhu matK, trnH-psbA va ITS
cho thay hiéu qua giam dinh tuong dbi, b sung
thém co s khoa hoc & mirc d6 phan tir cho
nhirng nghién ctru vé phan loai thuc vat [18, 19].
4. KET LUAN

- Nghién curu nay phan lap va giai trinh ty
nucleotide thanh cong 03 doan trinh ty DNA ma
vach 13 matK, trnH-psbA, va ITS2 & 60 mau
Cho Nau tai tinh Thai Nguyén véi kich thuoc
moi doan tuong tmg 1a 814 bp, 292 bp, va 377
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bp; dang ky thanh cong trinh tu marK, trnH-
psbA va ITS2 cua loai Cho nau tai tinh Thai
Nguyén trén ngan hang gen qudc té, v6i cac ma
s6 lan luwot 1a 0Q606887, 0OQ606888,
OR335043, OR335044, OR335045;

- Nghién ctru nay gidm dinh dugc loai Cho
ndu co xudt xt tai Thai Nguyén c6 tén khoa hoc
l1a Dipterocarpus retusus st dung cac trinh tu
DNA ma vach matK, trnH-psbA, ITS2;

- Hi€u qua giam dinh loai Cho nau tai tinh
Thai Nguyén duoc sip xép theo tht ty sau:
trnH-psbA > matK > ITS2.
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