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TOM TAT

Nghién gén ba (Excentrodendron tonkinensis) Ia cGy g6 Ién c6 gid tri kinh té
cao, thdn gé dung trong xdy duwng, ché bién cdc sdn phém db gia dung cao
cdp, db tha céng my nghé. Than tréng (Binchotan) sdn xudt tir canh Nghién
gdn ba la mét trong nhitng logi than cé gid tri xudt khéu cao. Tuy c6 khu
phén bé réng, nhuwng bi khai thdc rdt manh ngay cd tai cdc khu béo ton thién
nhién hay rirng quéc gia, sé cd thé trudng thanh dé bj chdt phd chiém hon
70%. Vi vdy, loai nay dang dirng trudc nguy co bj tuyét ching ngodi thién
nhién va cn duoc bdo tdn dé phat trién tré lai. Trong nghién ciru nay, trinh
tr DNA mé vach ctia cdc gen rbcl, trnH-psbA va ITS dé dwoc sw dung dé
ddnh giG khd néng gidm dinh loai Nghién gén ba tai mét s6 dia diém thuéc
tinh Théi Nguyén. Trinh tw cdc gen rbcl va trnH-psbA cé mure dé tuong dong
rét cao (100%) & tét cé 20 méu Nghién gdn ba nghién ciru, con trinh tw gen
ITS cho thdy sw sai khdc tai 20 vi tri nucleotide tuwong tng véi 7 nhém trinh
tw cla céc mGu. CG ba trinh tw déu cho thdy khd ndng gidm dinh logi tuong
dbi cao (tir 99,38% dén 100%) va theo thir tw sp xép nhu sau: trnH-psbA >
rbcl > ITS. Trinh tw nucleotide ctia cdc DNA mé vach ndy & loai Nghién gén
ba dé& dwoc déng ky thanh cong trén GenBank va Ia co' s& diF liéu DNA dé
trng dung trong céng tdc giam dinh loai nay tai Viét Nam.

ABSTRACT

Excentrodendron tonkinensis is a valuable, large tree with significant
economic potential. Its timber is prized for construction and high-end
furniture production, and handicrafts. White charcoal (Binchotan)
produced from its branches is a highly valued export. Despite its wide
distribution, E. tonkinensis is heavily exploited, even within protected areas
like nature reserves and national forests. Over 70% of mature individuals
have been felled. Consequently, it faces a high risk of extinction in the wild
and requires urgent conservation efforts. In this study, three commonly
used DNA barcoding markers, rbcL, trnH-psbA, and ITS, were evaluated for
their ability to identify E. tonkinensis samples, collected in some districts of
Thainguyen province. The rbcl and trnH-psbA sequences exhibited high
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levels of similarity (100%) among all 20 samples analyzed. In contrast, the
ITS sequence revealed variation at 20 nucleotide positions, separating the
samples into seven distinct groups. All three DAN barcodes demonstrated
strong species identification capabilities, with success rates ranging from
99.38% to 100% as they were ranked in order of identification efficacy as
follows: trnH-psbA > rbcl > ITS. The nucleotide sequences of these three
DNA barcoding for E. tonkinensis have been successfully deposited on
GenBank, providing a valuable genetic resource for species identification
and conservation efforts in Vietnam.

1. DAT VAN DE

Nghién gan ba (con goi la Nghién do,
Nghién trirng, Kiéng mat, Kiéng dd) cé tén
khoa hoc la Excentrodendron tonkinensis,
thudéc chi Nghién Excentrodendron, ho Pay
Malvaceae (hay Tiliaceae), bé Bong Malvales;
tén dong nghia Burretiodendron tonkinensis
(Gagnep.) Kosterm. 1960, Burretiodendron
hsienmu Chun & How 1956, Excentrodendron
hsienmu auct, non (Chun & How) Chang &
Miau 1956. Canh non khong cé l6ng. L4 hinh
trirng rong, kich thwoc 10 - 12 x 7 — 10 cm,
mép nguyén, gan bén 5 - 7 d6i, trong do cé 3
gan gbc; cubng 14 dai 3 — 5 cm (Hinh 1). Hoa
don tinh, hoa cé duong kinh 1,5 cm. Dai hinh
chudng, & dau xé 5 thuy siu, dai dai khodng
1,5 cm. Canh hoa 5, canh hoa dai 1,3 cm. Nhj
khoang 25, xép thanh 5 bd; chi nhj dai 1 - 1,3
cm; bao phan hinh bau duc, dai khodng 3 mm.
Qua khd hinh 5 canh (giéng qua Khé), ty mé,
duwong kinh 1,8 cm. Ra hoa thang 3 - 4, cé qua
thang 8 — 10 [1, 2]. Nghién gan ba la loai cay
wa sang, moc rai rac trong rirng thuwong xanh
@ vung nudi da voi, cd6 dd cao duwdi 800 m, dd
dm tuong d6i hang thang trén 80%, nhiét do
trung binh n3m tir 15°C dén 23°C. Cay tai sinh
bang hat, cdy ma va cay con gdp kha phé bién
dudi tan rirng. Nghién gan ba 13 cay gb 16n cé
gia tri kinh t& cao, than gd dung trong xay
duwng, ché bién cac san phdm db gia dung cao
cap. Hau hét cac bod phan khac cta cay nhu ré,
gbc cay, u budu & than cay 13 nguyén lidu dé
ché tac cac sdn phdm thd cong my nghé co gia
tri kinh té& va nghé thuat cao. Than trang
(Binchotan) dwoc san xuét tir canh Nghién gan
ba 13 mdt trong nhitng loai than cé gia tri xuat
khdu cao, mot s8 thi trudng kho tinh nhu

Nhat, My d& chdp nhan nhap khau [3]. Méc du
c6 khu phan bé rong, Nghién gan ba lai bi khai
thac rat manh (trudc day dé 1ay gb dung trong
xay dung va lam ta vet, hién nay dung lam
thét chd yéu xuit kh3u trdi phép qua bién
gidi), s6 ca thé truong thanh d3 bj chat pha
chiém hon 70%. Tuy c¢é & cac Khu B3o ton
thién nhién Pa CO - Hang Kia, H{tu Lién va
Vudn qudc gia Ba Bé, rirng dac dung Than Sa-
Phuong Hoang, ATK, nhung tai nhirng noi dé
van bi chit trém. Loai nay dang ding truwdc
nguy co bj tuyét chiing ngoai thién nhién [3].
Hién trang loai Nghién gin ba & Thai
Nguyén con lai rat it, phan b6 chd yéu & céc xa
cta huyén V& Nhai, Dinh Héa, Ddng Hy, Phu
Luong. Su suy giam vé sd lwong ca thé Nghién
gan ba la do pha rirng lam nuong rdy, khai
thdc rirng tu nhién qua muc trong nhirng thap
ky cudi clia thé ky XX. Cay Nghién gan ba gb cé
khoi lwong thé tich 1&n dwoc ngudi dan khai
thac 1dm nha, déng d6 va cat lam thdt ban
sang Trung Quéc. Mat khic do Nghién gan ba
phan bd chi yéu & nui d4 voi, noi cé dia hinh
hiém trd viéc khai thac gdp khé khan, nén
nguwdi dan thudng dét géc dé ciy dé xudng.
Hinh thirc khai thac nay rat I3ng phi va con hay
diét nhirng cdy con téi sinh séng quanh goc
cdy me, lam cho s6 lugng cd thé Nghién gan
ba ngay cang gidm manh. Ngoai ra cdy Nghién
gan ba 13 cay song chu yéu trén nui da voi,
sinh trudng rat cham, khd nang tai sinh tu
nhién kém, mac du giai doan cay ma cay con
rat nhiéu nhung s6 cay vuot qua giai doan nay
dé trd thanh cay trwdng thanh thi rat it i [4].
DNA ma vach (DNA barcode) da duoc
chirng minh la nhitng chi thi phan t& c6 doé
chinh xac cao trong viéc dinh danh loai, két
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hop v&i chi thi hinh thai truyén théng. Yéu cau
cta DNA m3 vach 1a phai phd bién, dic hiéu
trong cac bién di va dé dang s dung. Diéu nay
c6 nghia la cac doan gen duoc st dung nhu
mo6t DNA ma vach nén thich hgp cho nhiéu
don vi phan loai, c6 sy bién déi gilta cac loai
nhung 6n dinh va bao th( cao bén trong loai
hodc bién ddi khong déng ké. Vi vy, DNA ma
vach ly tudng la mot doan DNA cé trinh tu
nucleotide ngdn, bt cip dugc véi cdp moi
duoc thiét k& dic hiéu dé dé dang khuéch dai
bing PCR [5]. O thuc vat, cac doan DNA m3
vach c6 thé 1a nhitng doan DNA n3m trong hé
gen nhan (28S rDNA, ITS...) [6, 7] hoac hé gen
luc lap (matK, rbcL, trnH — psbA, rpo, trnL-trnF,
ycf...) [8, 9]. DNA m3 vach duoc st dung dé
gidi quyét vin dé bdo tdn da dang sinh hoc
theo hai cach sau: mot la giam sat da dang
sinh hoc chinh xac va nhanh chdéng ca trudc va
sau cac hoat dong bao tdn, hai la cung cap dir
liéu dé hd tro trong viéc udc tinh su da dang
phat sinh loai dé thiét I13p cac wu tién bao ton.

Li va cong su (2004) d3 s& dung trinh tu ITS dé
xac nhan sy phan tach nhanh chi em cula
Excentrodendron va Burretiodendron. Két qua
nay cling phu hop véi dir liéu vé phan hoa, cac
loai Excentrodendron cé phan hoa dang luéi
tho, trong khi cac loai Burretiodendron cé
phan hoa gai; va dit liéu vé sinh thai, chi
Excentrodendron gdm cac loai ddc hitu cda nui
da voi, con Burretiodendron khéng duoc tim
thdy & nhitng ving nay [10]. Nhitng nghién
clru vé DNA m3 vach cla loai Nghién gan ba
gan nhu khong dwoc cong bb trén cac tap chi
qudc té, hién tai trén GenBank d3 cong bb
trinh tu nucleotide cda luc lap va mét sb trinh
tw nhu trnH-psbA, rbcl va ITS dudi tén dong
nghia 1a Excentrodendron hsienmu. Xuét phat
tlr nhitng co s& khoa hoc trén, nghién ctru nay
xac dinh cac chi thi DNA ma vach phuc vu giam
dinh loai Nghién gan ba & mrc phan t& va tao
co s& dit liéu DNA cho nhirng nghién clru gidm
dinh loai nay tai Viét Nam.

Hinh 1. Cay va 4 cGia loai Nghién gan ba
(Ngudn: Sinh vét rirng Viét Nam)

2. PHUONG PHAP NGHIEN CU'U
2.1. Lwa chon m3u va céch 13y mau

20 cay Nghién gan ba duoc thu thap tai 4
huyén cda tinh Thai Nguyén vao thang 3/2023.
Ky hiéu m3u, dia diém va toa dé thu miu
duoc thé hién & Bang 1.

Yéu ciu vé mau la va cach bao quan: cat
nhitng |4 banh té, xanh va khoéng bi sdu bénh.
Sau d6 bao quan mau la trong tai nilon co
chra hat hat dm silica gel, van chuyén vé
phong thi nghiém ngay trong ngay. Cac mau la
duoc bao quan trong td lanh -20°C cho dén
khi duoc st dung dé tach chiét DNA tdng sb.
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Bang 1. Dia diém va thoi gian thu thip cac mau Nghién gan ba tai tinh Thai Nguyén

L% g A X Toa do
T Ky hiéu mau Pia diém thu nhan mau Vi do Kinh o
1 NL 01 Ddng Hy — Thai Nguyén 587224 2415037
2 NL 02 Ddng Hy — Thai Nguyén 586882 2415083
3 NL 03 Ddng Hy — Thai Nguyén 586698 2415402
4 NL 04 Ddng Hy — Thai Nguyén 588155 2415707
5 NL 05 Ddng Hy — Thai Nguyén 588048 2415534
6 NL 06 Phu Luvong — Thai Nguyén 0579768 2410434
7 NL 07 Phu Luvong — Thai Nguyén 0579392 2410841
8 NL 08 Phu Luvong — Thai Nguyén 0579858 2411014
9 NL 09 Phu Luvong — Thai Nguyén 0579790 2411058
10 NL 10 Phu Luvong — Thai Nguyén 0579633 2410806
11 NL11 binh Héa — Thai Nguyén 0565662 2420505
12 NL 12 binh Héa — Thai Nguyén 0565680 2420491
13 NL 13 binh Héa — Thai Nguyén 0565662 2420505
14 NL 14 Dinh Hoa — Thai Nguyén 0565680 2420491
15 NL 15 Dinh Hoa — Thai Nguyén 0560669 2420490
16 NL 16 V& Nhai — Thai Nguyén 0599622 2415164
17 NL 17 V& Nhai — Thai Nguyén 600347 2415451
18 NL 18 V& Nhai — Thai Nguyén 600481 2415753
19 NL 19 V& Nhai — Thai Nguyén 600481 2415753
20 NL 20 V& Nhai — Thai Nguyén 600481 2415753

Ghi chu: St dung hé toa dé VN2000 mui chiéu 3° tai tinh nghién ctru.

2.2. Phwong phap tach chiét DNA téng sé

DNA tdng sé duwoc tich chiét tir m3u 14
Nghién gan ba theo hudéng dan st dung cla
bd kit tach chiét DNA thuc vat “innuPREP
Plant DNA Kit” cua hang Analytik Jena, CHLB
Plrc. Cac m3u DNA tdng sb sau khi tach chiét
s& duoc do nong dd va do tinh sach bang
phuong phap quang phé (Scandrop- Analytik
Jena, Pirc), sau d6 dugc bao quan & nhiét do -
20°C.
2.3. Phuong phap khuyéch dai PCR va xac
dinh trinh tw nucleotide

Phan &ng PCR duwgc thuc hién trén may

Biometra Tadvanced PCR Systems 96S
(Analytik Jena, Birc) vdi thanh phan bao géom:
10u! PCR master mix 2X, 1pl moi xudi (10 pM)
va 1 ul mdi nguoc (10 uM), 1ul DNA khudn
(50 ng), bd sung H,0 deion t&i 20 pl. Chuong
trinh nhiét do cda phan &rng PCR nhu sau: bién
tinh & 95°C trong 5 phut; 35 chu ki ldp lai cla
ba budc 95°C — 30 gidy, 50°C dén 60°C (tuy
thudc vao cdp moi) — 30 gidy, 72°C — 1 phut;
két thac tdng hop & 72°C trong 5 phut; bao
quan san pham PCR & 4°C. Cip mdi st dung
dé nhan ban doan gen rbcl, trnH-psbA va ITS
duoc trinh bay & Bang 2.

Bang 2. Trinh tw va thdng tin vé cip moi

Nhiétdé  Kich thuérc
Gen dich  Tén méi Trinh tw mdi 5’ - 3’ gan moi doan gen Tham khao
(°c) (bp)
rbel. rbcL_F  ATGTCACCACAAACAGAGACTAAAGC 57 600 [11]
rbcL R GTAAAATCAAGTCCACCTCG
ITS F ACGAATTCATGGTCCGGTGAAGTGTTCG
ITs ITS R TAGAATTCCCCGGTTCGCTCGCCGTTAC 60 900 [12]
trnH- trnH F CGCGCATGGTGGATTCACAATCC 50 500 13
pSbA psbA_R GTTATGGATGAACGTAATGCTC [13]
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San phdm PCR dugc dién di trén gel
agarose 1,2% co b sung thuéc nhudm axit
nucleic (Redsafe). Sau khi dién di, ban gel
agarose duwgc soi dudi dén UV va chup anh.

Nhitng san phdm PCR sau khi khuéch dai
thanh cong s& duoc tinh sach s& dung bd kit
Purification Kit cia hdng INTRON — Han Quéc.

San pham PCR tinh sach duwogc gli cho
phong thi nghiém 1t Base & Malaysia dé giai
trinh tw nucleotide theo ca hai chiéu xudi va
nguoc. Trinh ty nucleotide cia doan DNA
duwoc xac dinh bang may gidi trinh ty tu dong
dua trén nguyén ly cta Sanger, st dung bd Kit
BigDye® Terminator v3.1 Cycle Sequencing.
2.4. Phuong phap xt ly va phan tich trinh tw
nucleotide

Cac trinh tu nucleotide duwgc phan tich va
x¢¢ ly bang phdn mém BioEdit 7.2.5 [14],
Mega7 [15] va cac cobng cu trén NCBI
(http://www.ncbi.nlm.nih.gov). Cay quan hé di
truyén duoc xay dung dua trén phuong phap
Maximum likelihood, v&i s6 1an I3p (Bootstrap)
la 1000, str dung phan mém Mega7.

3. KET QUA VA THAO LUAN
3.1. Tach chiét DNA téng s6
DNA t6ng s6 tir 20 mau 13 loai Nghién gan

ba duwgc tach chiét theo b Kit tach chiét DNA
téng sd (innuPREP Plant DNA Kit) cda hang
Analytik Jena. Sau khi ti€n hanh tach chiét,
DNA téng s6 duoc kiém tra ham lwong va do
tinh sach bang phuong phap quang phé ké (do
trén may Scandrop- Analytik Jena, Dirc). Két
qua cho thay ndng do DNA dat tir 35,22 ng/ul
dén 601,73 ng/ul va do tinh sach (ty sb
A260/A280) dat tir 1,54 dén 1,98. Su khac biét
vé noéng do va do tinh sach cla cadc mau DNA
tach chiét phu thudc vao loai 14 va chat luvong
1a st dung dé tach chiét. M3u Id non s& thu
dugc ham luvgng DNA cao hon va d6 tinh sach
cao hon, con mau 13 gia hodc 14 d3 c6 dau hiéu
vang Ua thi ham lvgng DNA va ca dd tinh sach
thu dugc déu thap hon. Két qua nay cho thay
phuong phap tach chiét DNA tdng sé st dung
Kit 1a phU hop véi mau 14 cay Nghién gan ba.
D6i voi nhitng m3u c6 ham lwong DNA thép,
ching t6i tang thé tich DNA téng sb cho mét
phan (ng PCR dé dam b3o ham lugng DNA
dat khoang 50 ng trong modt phan &ng PCR,
con voi nhitng mau c6 ham lwong DNA cao thi
chiing t6i tién hanh pha lodng dén ham luong
50 ng/ul va st dung 1 pul cho mét phan &ng
PCR (Bang 3).

Bang 3. K&t qua do ndng dd va dé tinh sach DNA cdia 20 m3u Nghién gén ba

1T Ky hiéu mau Vi tri ldy mau Do tinh sach cia DNA Ham lwong (ng/ul)
1 NL 01 Pdng Hy — Thai Nguyén 1,93 601,73
2 NL 02 Pdng Hy — Thai Nguyén 1,54 35,22
3 NL 03 Pdng Hy — Thai Nguyén 1,67 314,29
4 NL 04 Pdng Hy — Thai Nguyén 1,69 70,50
5 NL 05 Pong Hy — Thai Nguyén 1,58 68,02
6 NL 06 Phu Luong — Thai Nguyén 1,73 57,89
7 NL 07 Phu Luong — Thai Nguyén 1,82 67,73
8 NL 08 Phu Luong — Thai Nguyén 1,69 77,15
9 NL 09 Phu Luong — Thai Nguyén 1,91 100,53
10 NL 10 Phu Luong — Thai Nguyén 1,75 83,01
11 NL 11 Dinh Héa — Thai Nguyén 1,67 152,25
12 NL 12 Dinh Héa — Thai Nguyén 1,84 59,75
13 NL 13 Dinh Héa — Thai Nguyén 1,98 87,52
14 NL 14 Dinh Héa — Thai Nguyén 1,56 89,03
15 NL 15 Dinh Héa — Thai Nguyén 1,77 93,27
16 NL 16 V& Nhai — Thai Nguyén 1,85 68,50
17 NL 17 V& Nhai — Thai Nguyén 1,57 72,78
18 NL 18 V& Nhai — Thai Nguyén 1,65 70,56
19 NL 19 V& Nhai — Thai Nguyén 1,75 85,60
20 NL 20 V& Nhai — Thai Nguyén 1,82 69,30
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3.2. Két qua nhan ban cac trinh tw DNA ma
vach bang ki thuat PCR

Nhan ban thanh cong trinh tu rbclL & tat ca
20 mau Nghién gan ba thudc 04 huyén cla
tinh Thai Nguyén, cac bang DNA sang ro va chi
xuat hién moét bing duy nhat véi kich thuéc
khoang 600 bp.

Doan trnH-psbA dwoc nhan ban thanh cong
& 20 mau Nghién nghién clru, kich thwéc doan
nhan ban khodng 500 bp. San pham PCR 13 dic
hiéu thé hién thanh mot bing DNA duy nhit &
moi mau.

Trinh tuw ITS dwgc nhan ban thanh céng &
20 m3u Nghién gan ba tai tinh Thai Nguyén,
cac mau déu xudt hién mot biang DNA dic
hiéu duy nhat véi kich thudc khoang 900 bp,
khong cé bang phu. Cac bang DNA twong ng

V@i san phdm PCR déu sang rd nét va sé duoc
tinh sach dé phuc vu budc gidi trinh tu
nucleotide.

Két qua nhan ban ca ba trinh tw DNA m3
vach 1a rbcL, trnH-psbA va ITS cla 20 mau
Nghién gan ba duwoc thé hién & Hinh 2. San
pham PCR cla cdc mau la dic hiéu, tuy nhién
c6 mdt s6 mau do sang clia bang DNA khong
cao nguyén nhan cé thé 1a do phan &ng PCR
chuwa dugc téi wu vi sy ¢ mat cia mot sd tap
chat (cé thé véi ham lugng rat thap) van con
trong DNA khuén. Toan bd san pham PCR cua
20 mau Nghién nay sé duoc tinh sach va thuc
hién buwdc gidi trinh tu nucleotide theo
phuong phap tu dong duwa trén nguyén ly
Sanger.

M NLI NL2 NL3 NL4 NL5 NL6 NL7 NL8 NL9 NLI0ONL11 NL12NL13 NL14 NL15NL16 NL17 NL18 NL19 NL20

M NLI NL2 NL3 NL4 NL5 NL6 NL7 NL8 NL9 NL10 NLII NLI2 NLI3NLI4 NL15 NL16 NL17 NLI8 NL19 NL20

M NLI NL2 NL3 NL4 NL5 NL6 NL7 NL8 NL9 NLI10 NL11NLI12 NL13 NLI14 NL15NL16 NL17 NL18 NL19 NL20

e - e e

Hinh 2. Dién di san pham PCR nhan ban trinh tv rbcl (A), trnH-psbA (B)
va ITS (C) & 20 m3u Nghién gan ba tai tinh Thai Nguyén
(NL1 d@én NL20: 20 mGu Nghién gén ba; M: Marker DNA 100 bp)
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3.3. Trinh tu nucleotide doan gen rbcL cua
loai Nghién gan ba tai Thai Nguyén

Chéat lwgng giai trinh ty nucleotide 13 cao &
tat ca cdc mau, ty lé gidi trinh tu nucleotide
thanh coéng la 100%. Trinh ty gen rbclL cla cac
mau Nghién tai Thai Nguyén sau khi dwoc giai
trinh ty c6 kich thudc khoang 600 bp nhung
sau khi xt ly céc trinh ty nucleotide s&t dung
phan mém BioEdit, ching t6i xac dinh duwoc
doan trinh tw co kich thuwdc 572 bp cé chat
lwong tét dé phan tich do doan trinh tu
nucleotide & phan dau va cudi clia doan gen

thuwong bi nhiéu va bi cat bo. Do d6, doan rbel
c6 kich thudc 572 bp cla tit cd 20 mau
Nghién duoc so sanh véi nhau st dung cong
cu BioEdit cho thay trinh ty nucleotide twong
dong 100% do d6 nhém tac gid da st dung
trinh tw nucleotide dai dién 13 m3u NLO1 dé
phan tich va so sanh trinh ty nucleotide trén
ngan hang gen qudc té. Trinh tw nucleotide
doan gen rbcl cta loai Nghién gan ba tai Thai
Nguyén duoc thé hién trén Hinh 3 va duoc
dang ky trén GenBank v&i ma sé6 OR095900.

NLO1 rbcL ATARATTGACTTATTATACTCCTGAATATGAAGTCAAAGATACTGATATCTTGGCAGCCTTCCGAGTAACTCCTCARACCC

NLOl1 rbcL GGAGTTCCGCCTGAGGRAGCAGGGGCCGCGGTAGCTGCTGAATCTTCTACTGGTACATGGACARCCGTGTGGACCGATGG

NLO1 rbel. GCTTACCAGCCTTGATCGTTACAAAGGGCGATGCTACCACATTGAGCCCGTTGCTGGAGARGARRATCAATATATATGTT

NLO1 rbel. ATGTAGCTTACCCTTTAGACCTTTTTGAAGAAGGTTCTGTTACTAACATGTTTACTTCCATTGTGGGTAATGTATTTGGG

NLO1 rbeclL TTCARAGCCCTGCGCGCTCTACGTCTAGAGGATCTGCGRAATCCCTAATTCTTATATTAARACTTTCCARAGGCCCGCCTCR

NLO1 rbclL TGGCATCCAGGTTGAARGAGATAAATTGAACAAGTATGGTCGCCCCCTATTAGGATGTACTATTARACCTARAATTGGGGT

NLO1 rbel. TATCCGCTAAGAACTACGGTAGAGCAGTTTATGAATGTCTACGAGGTGGACTTGAATTTTACACTTTAGTCTCTGTTGTG

NLO1l rbel. GGTGRACATARAR

Hinh 3. Trinh tw nucleotide doan gen rbclL cia m3u Nghién gan ba tai tinh Thai Nguyén

pé xay dung cay quan hé di truyén dua trén
trinh tu rbcl, nhém tac gid s&r dung mau NLO1
(I3 mau dai dién cho nhém 20 cay Nghién tai
Thai Nguyén) lam ddi twong so sanh, st dung
cdng cu Blastn trén Ngan hang gen quéc té dé
xac dinh nhitng loai c6 do twong dong cao voi
loai Nghién nghién cru. Két qua Blast cho thay
m3u Nghién gan ba NLO1 cé ty lé tuong dong
cao nhat, dat 99,63% vd&i loai Excentrodendron
hsienmu (m3 s6 GenBank ONO086805.1) va
Burretiodendron  esquirolii  (AY328194.1).
Ngoai ra, ba loai khac la Pterospermum
menglunense, Craigia yunnanensis va Heritiera
fomes c6 ty |& twong dong kha cao voi loai

Nghién gan ba tai Thai Nguyén véi ty |é twong
dong la 99,45% va 98,89%. Cay quan hé di
truyén cho thdy mau NLO1 cd ty 1é tuvong dong
cao nhit voi loai Nghién 13 E. hsienmu (tén
déng nghia véi Nghién gan ba) (Trung tdm dir
liéu thuc vat rirng Viét Nam) va mot loai cung
thudc chi Day la B. esquirolii (Hinh 4). Nhu vay,
trinh tu rbcl du c6 thé duwoc sir dung dé dinh
danh duoc loai Nghién gan ba tai tinh Thai
Nguyénnhung lai chua cé si phan biét rd rang
voi loai B. esquirolii do ty 1& twong déng cao
(9963%), vi vay khi phan biét 2 loai nay can cé
két hop véi so sanh vé cac dac diém hinh thai.
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NLOT rbel

69

Excentrodendron hsienrmu (ONOSES805.7)

Burretiodendron e squirolii (AY328194.1)

Plerospermurn menglunense (KR529955.1)

Craigia yunnanensis (MNS 79507 .7)

e
0.00050

Heritiera fornes (NC 043924 1)

Hinh 4. Cay quan hé di truyén giira loai Nghién gan ba tai tinh Thai Nguyén
v&i cac loai twong déng trén Ngan hang gen qudc t& dua trén trinh tw rbcl

3.4. Trinh tu nucleotide doan gen trnH-psbA
cta loai Nghién gan ba tai Thai Nguyén

Trinh tu trnH-psbA cta cac mau Nghién gan
ba tai Thai Nguyén sau khi dwgc nhan ban va
gidi trinh tv nucleotide thanh céng cé kich
thudc khoang 500 bp. Sau khi x& ly trinh tuw
chdng t6i thu dwoc doan trinh tu trnH-psbA cé
kich thudc 463 bp dé phan tich. Do d6, doan
trinh tw c6 kich thwdc 463 bp cla tit ca 20
mau Nghién gan ba duoc so sanh véi nhau va
két qua cho thay tit cd 20 mau Nghién gan ba
tai Thai Nguyén cé d6 tuwong dong 100%. Vi
vay, nhom tac gid st dung mau Nghién gan ba
NLO1 dai dién cho nhém gém nhitng mau
Nghién gan ba tai Thai Nguyén. Trinh tu
nucleotide cta doan trnH-psbA cta 20 mau
Nghién gan ba duoc thé hién trén Hinh 5 va
duoc dang ky thanh cong trén GenBank voi
ma s6 OR095901.

St dung trinh tu trnH-psbA clia mau NLO1
lam dai dién dé so sanh va tim kiém céc loai c6
ty 1& twong déng cao nhat trén GenBank vdi
loai Nghién gan ba tai tinh Thai Nguyén. Két
qua cho thady mau Nghién gan ba NLO1 cé ty lé

twong dong cao nhat (dat 100%) véi loai
Nghién E. hsienmu. C6 thé két luan doan trinh
ty trnH-psbA cé kha ndng gidm dinh loai
Nghién gan ba tai tinh Thai Nguyén va cang
khang dinh loai Nghién gan ba tai Thai Nguyén
c6 tén déng nghia 1a E. hsienmu nhuw céc tai
liu trwdc da duwa ra. Ngoai ra, 4 loai khac
(Pterospermum menglunense (NC_057978.1),
Craigia yunnanensis (MN579507.1), Tilia
oliveri (NC_028590.1), Abelmoschus
esculentus (NC_035234.1)) thudc ho
Malvaceae c6 mirc d6 tuong dbng thip (tir
86,04% dén 95,92%) voi loai Nghién gan ba
nghién clru. Cay quan hé di truyén gitta loai
Nghién tai tinh Thai Nguyén véi 05 loai cé do
tuwong déng cao trén Ngan hang gen quéc té
duoc xay dung dua trén phan mém Mega 7
(Hinh 6). Két qua cho thdy mau NLO1 c6 quan
hé di truyén gan nhat voi loai Nghién E.
hsienmu (ON086805.1) va c6 quan hé ho hang
gan voi hai loai Pterospermum menglunense
(NC_057978.1), Craigia
(MN579507.1).

yunnanensis

10 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 14, SO 1 (2025)



Coéng nghé sinh hoc & Giéng cdy tréng

NLO1l_ trnH-psbA

NLO1l_ trnH-psbA

NLO1l_trnH-psba

NLO1l_trnH-psba

NLO1l_trnH-psba

NLO1l_trnH-psba
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TGGAGCTTCAATAGCAGCTAGGTCTAGAGGGAAGTTATGAGCATTACGTTCATGCATARACARC

Hinh 5. Trinh tu nucleotide doan trnH-psbA clia mau Nghién gén ba tai tinh Thai Nguyén

Qua cac két qua so sdnh va phan tich doan
trinh tu trnH-psbA & 20 mau Nghién gan ba tai
Thai Nguyén cé thé nhan thay trinh tu trnH-
psbA cé thé dinh danh dugc loai Nghién gan
ba v&i hiéu quad cao. Trinh tu trnH-psbA 13
trinh tw khédng m3 héa va bién ddi nhidu nén
viéc két hop v&i mét trinh tw m3 hoa va bao
thd nhw matK hay rbcl s& lam gidm bt nhirng
sai sot trong dinh danh loai [11]. Tuy nhién,
trong nghién clru nay, trinh tu trnH-psbA cia

100

99

39

tat ca 20 m3u Nghién nghién clru déu tuong
dbng 100%. K&t quad nay cho thay trinh tu
trnH-psbA 1a rat bao thd trong loai Nghién gan
ba. Diéu nay cling twong dong vdi nghién clru
cla tac gia Ha Bich Hong va cong su (2022) voi
trinh ty trnH-psbA trén loai Dinh mat [16]. Co
thé thay dbi véi nhitng loai cay gb co tudi doi
cao va ton tai dic hitu & nhitng vung sinh thai
nhat dinh thi su bién ddi vé& trinh tu
nucleotide cling it xay ra hon.

| NLOT troH -psbd |

Excentrodendron hsienrmu (ON0OS6805.9)

Pterospermurm rmenglunenss (NC 057978.7)

Craigia yunnanensis (MNS 79507 1)

Tilia oliveri (NC 028590.7)

i
00100

Abelrmoschus esculentus(NC 035234.7)

Hinh 6. Cay quan hé di truyén giira loai Nghién gan ba tai tinh Thai Nguyén
V@i cac loai twong dong trén Ngan hang gen qudc té dwa trén trinh tw trnH-psbA

3.5. Trinh tv nucleotide doan gen ITS cuda loai
Nghién gan ba tai Thai Nguyén

San phdm PCR nhan ban trinh tv ITS cda 20
mau Nghién tai Thai Nguyén cé kich thuéc
khoang 850 bp. Nhuwng chit luvong gidi trinh tu

phia hai dau cla doan ITS khéng dugc tot nén
& tat ca 20 trinh tuw déu bj cat bd hai dau va sl
dung duoc doan giira cé kich thuéc 544 bp voi
chat lwong gidi trinh tu tét. Khi so sanh 20
trinh tu /TS ca loai Nghién gan ba tai tinh Thai
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Nguyén cho thay su sai khac thé hién ro rang NL12, NL14, NL15 va NL19

gitta cac nhém m3u (Hinh 7). Cu thé, c6 7 e Nhom 6 (dai dién [a NL18): gdm mau NL18
nhom trinh tuw ITS khac nhau nhu sau: e Nhom 7 (dai dién 13 NL20): gdm m3u NL20
e Nhém 1 (dai dién [a NLO1): gdbm cac mau Sw sai khac gilra cac trinh tu nucleotide cla
NLO1, NLO2, NLO3 doan ITS chu yéu 1a dot bién diém, mét ty 1é
e Nhém 2 (dai dién 1a NLO4): gdm cadc m3u  tuong dbi nhd 1a dot bién thém (insert) hodc
NLO4, NLO5 va NL17 b&t (indel) nucleotide trong cac trinh tw [17].

e Nhom 3 (dai dién 13 NLO6): gdm cac mau  Chi thi ITS d3 duwoc &ng dung trong phan loai,

NLO6 dén NL10

giam dinh va phat sinh loai d6i v&i nhidu loai

e Nhom 4 (dai dién 1a NL11): gdm cac mau  thuc vat nhu chi Dendropanax [18], Bambusa
NL11, NL13, NL16 [19], Magnolia sp. [20].
e Nhém 5 (dai dién [a NL12): gdbm cac mau
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Hinh 7. So sanh trinh tw cac nucleotide doan gen ITS clia 80 mau Nghién tai tinh Thai Nguyén
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So sanh trinh tw nucleotide doan ITS cla
cac mau Nghién gan ba nghién clru trén
GenBank cho thay cac mau Nghién gan ba tai
Thai Nguyén cé ty lé twong dong cao nhat
(99,38%) vd&i loai Nghién E. hsienmu — mdt tén
ddng nghia cGa Nghién gan ba E. tonkinensis.
C6 thé thdy doan trinh ty ITS c6 khad ning

41

48

99

giam dinh loai Nghién gan ba tai tinh Thai
Nguyén. Két qua nay duoc thé hién rd hon
trén cay quan hé di truyén (Hinh 8), tat ca 07
nhom mau cla loai Nghién gan ba nghién ciru
duwoc nhdm cung nhém vdi loai Nghién E.
hsienmu (AY629198.1) v&i khoang cach di
truyén rat nhé (0,006).

NLO1_ITS

NLO6_ITS
NL11_ITS
NL12_ITS
NLO4_ITS

NL18_ITS

NL20_ITS

94 Excentrodendron hsienmu (AY529198.1)

59

Burretiodendron esquirolli (AY629200.1)

Burretiodendron lydifolium (AY529202 1)

Corchoropsis tomentosa (MH 7107 47.1)

I |
0o

Fterospermum kingtungense (MZ782455.1)

Hinh 8. Cay quan hé di truy&n giita loai Nghién tai tinh Thai Nguyén
V@i cac loadi twong dong trén Ngan hang gen qudc té dwa trén trinh tw ITS

4. KET LUAN

- B3 xac dinh duoc 03 trinh tu nucleotide
cla 3 DNA ma vach la rbcl, trnH-psbA va ITS
cho loai Nghién gan ba tai tinh Thai Nguyén vai
kich thudrc 1an lwot 13 572 bp, 463 bp, 850 bp.

- Ba dang ky thanh coéng trinh tu nucleotide
clia cac gen rbcl, trnH-psbA cla loai Nghién
gan ba trén GenBank v&i cac m3 sb lan luot 13
OR095900 va OR095901. Trinh tu ITS duwoc
ding ky trén GenBank v&i cac m3 sb
OR096219, OR096220, OR096221, OR096222,
OR096223, OR096224, OR096225.

- Giam dinh dwoc loai Nghién gan ba co
xuat x& tai Thai Nguyén cé tén khoa hoc 13
Excentrodendron tonkinensis va la cung loai

v3i loai Nghién Excentrodendron hsienmu hién
cé trén GenBank, st dung 03 trinh tw DNA m3
vach v&i hiéu qua giam dinh theo th& tuv sau:
trnH-psbA > rbcL > ITS.
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