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TOM TAT

Dinh mat (Fernandoa brilletii (Dop) Steen) la loai cdy dac hitu va cé gia tri kinh té cao ¢ Viét Nam. Day la loai
cay dang c6 nguy co tuyét chung cao ngoai ty nhién nhung dén nay chua c6 nghién ciru danh gia day du nham
bao ton va phat trién loai cay nay. Do do, nhiing nghién ctru phyc vu cong tac danh gia da dang di truyén 14 rat
can thiét dé kién nghi va dua ra bién phap bao ton ngudn gen d6i v6i loai Dinh mat trén ca nudce néi chung va
trén dia ban tinh Thai Nguyén noi riéng. Hién nay, ADN ma vach da dugc st dung nhu nhitng chi thi phan tir c6
d6 chinh xac cao trong viéc dinh danh loai va danh gia da dang di truyén. O thuc vat, cac trinh tw ADN dugc st
dung lam ma vach trong giam dinh hay phan loai thuong la cac trinh tu nucleotide thudc h¢ gen luc lap va hé gen
nhén, bao gdm ca ving mi hoa va ving khong ma hoa. Trong nghién ctru nay, ba chi thi ADN ma vach 1a marK,
trnH-psbA va ITS duoc sit dung dé nghién ctru budc diu vé ADN mé vach cho loai Dinh mat phén bb tai tinh
Thai Nguyén. Hiéu qua nhan ban bang PCR va giai trinh ty nucleotide cua ba chi thi ADN mi vach & loai Binh
mat déu dat 100%. Trong do, trinh tu nucleotide ciia doan gen matK va trnH-psbA cua tAt ca cac mau Dinh mat
tai 5 huyén cta tinh Thai Nguyén c6 su twong dong tuyét ddi. Trong 848 nucleotide ciia ving gen ITS di xac
dinh duoc hai vi tri nucleotide sai khac gitta cac mau Pinh mat nghién ctru. Céc trinh ty matK, trnH-psbA va ITS
ctia loai Pinh mat dwoc dang ky thanh cong trén Ngan hang gen Qudc té (GenBank) véi cac ma s6 lan luot 1a
ON603621, ON603622, ON614190, ON614191. Cé s6 dir liéu vé ADN ma vach thé gi6i ciing nhur Ngan hang
gen Qudc té chua cong bd trinh tr ADN ma vach nao ctia loai Dinh mat. Do d6, nghién ctru nay 1a nghién ciru
dau tién vé xac dinh cac trinh ty ADN ma vach cho loai cdy gd quy va dic hitu nay, gop phan lam phong phu

thém co s& dit liéu vé ADN ma vach cho hé théng ADN ma vach cua thuc vat.
Tur khéa: ADN ma vach, Pinh mét, ITS, marK, trnH-psbA.

1. PAT VAN PE

Dinh mat (Fernandoa brilletii (Dop) Steen)
1a loai cay dac htru tai Viét Nam c6 gia tri kinh
té cao, than gd dung trong xay dung, dong do
ding noi that cao cip do co van gd dep va chit
luong gd vo cung tét. Cay gb 16n, cao 25 - 30
m, dudng kinh ¢ thé t6i 50 - 100 cm. V6 méau
xam tro bong mang, c¢6 nhiéu 16p mong, 16p
trong nau vang. Phan canh thap. Canh non hoi
vuong canh phu long nau vang. La kép long
chim 1 1an 1¢ moc ddi, dai 40 — 45 cm. L4 chét
hinh trai xoan hay trimg trai xoan, dau c6 miii
nhon, dudi gﬁn tron, dai 10 — 13 cm, rong 5 — 6
cm, mat duoi cé 1ong min va tuyén nhé & géc,
gan bén ndi 16 & mat dudi, gin nhod gan song
song. Cudng 14 chét ngan. Hoa tir xim vién chu}‘/
& dau canh. Hoa to, thua, 1u0’ng tinh, khong déu.
Dai hinh chudng, trang hop gbc, mau tring hay
trang vang tao thanh 2 méi. Nhi 5 ¢6 2 nhi dai,
bau 2 6. Qua nang hinh tru dai khoang 40 cm,
rong 4 cm, dau qua nhon. V4 qua hoa g5 khi
chin tach 6. Hat det nhan bong, c6 canh mau
trang, xép thanh 2 hang trong mdi 6. Cay moc

cham, mua hoa thang 9 — 11. Moc rai rac trong
rimg kin 14 rong thuong xanh ¢ cac tinh mién
Bic. Hién nay, ADN ma vach da duogc chung
minh 1a nhiing chi thi phan tir c6 d§ chinh xac
cao trong vi¢c dinh danh loai va danh gia da
dang di truyén. Pic diém quan trong nhat cia
ADN mi vach 13 phai phd bién va dac hiéu trong
cac bién di va d& dang sir dung. O thuc vit, cac
doan ADN ma vach co thé la nhitng doan ADN
nam trong hé gen nhan (28S rDNA, ITS...)
(Baharum, 2012; Chen, 2010; Schoch et al.,
2012) hoac hé gen luc lap (matK, rbcL, trnH —
psbA, rpo, trnL-trnF, ycf...) (Yu et al., 2011;
Hollingsworth, 2011). Ba ma vach ADN (rbcL,
matK, trnH-psbA) dugc sir dung dé d¢anh gia sy
da dang cua céc loai cay trong rirng mua nhié¢t
d6i tai Queensland, Uc va két luan réng ADN
ma vach 1a mét trg gitip dang ké trong danh gia
da dang sinh hoc va xac dinh cac quan thé cay
ngay ca khi ching khong thé phan biét duogc tat
ca cac loai bang phuong phép hinh thai (Costion
et al., 2011). ADN ma vach dugc su dung dé
giai quyét vin dé bao ton da dang sinh hoc theo

30 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP SO 4 - 2022



Céng nghé sinh hoc & Giong cdy trong

hai céch sau: (1) La mQt phuong ti¢n gidm sat
da dang sinh hoc chinh xac va nhanh chong ca
trude va sau cac hanh dong bao ton, (2) Cung
céip dit liéu dé hd tro trong vi¢c udc tinh su da
dang phat sinh loai dé thiét 1ap cac wu tién bao
ton (Krishnamurthy & Francis, 2012). Dinh mat
1a loai cay c6 nguy co tuyét chung cao ngoai tu
nhién nhung dén nay van chua duoc dua vao
sach Do Viét Nam va Nghi dinh 06/2019 vé
quan 1y thuc vat rimg, dong vat rimg nguy cap,
quy, hiém va thuc thi cong wdc vé budn ban
quéc té cac loai dong vat, thuc vat hoang da
nguy cap. Tai Thai Nguyén, Dinh mat con lai rat
it, phan bd rai rac & cac vuon rung, cac dién tich

rimg ty nhién tai cac huyén V4 Nhai, Dong Hy,
binh Héa, Phu Luong va Pai Tu. Do d6, nhiing
nghién ctru phuc vu cong tac dinh danh va danh
gia da dang di truyén 1a rat can thiét dé kién nghi
va dua ra bién phap bao ton ngudn gen di voi
loai DBinh mét trén cd nudc ndi chung va trén dia
ban tinh Thai Nguyén néi riéng. Cho dén nay,
chua c6 nghién ctru nao phan tich ADN cua loai
Dinh mat, hién trén ngén hang gen quéc té moéi
chi ¢6 mot s6 it trinh tw ADN ma vach ctia mot
s6 loai trong chi Fernandoa nhu: F. coccinea,
F. macrantha, F. bracteata, F. serrata, F.
magnifica, va F. adolfi-friderici.

4= —

Hinh 1. Ciy Pinh mat tai Vii Chin, huyén V6 Nhai, tinh Thai Nguyén

2. PHUONG PHAP NGHIEN CUU
2.1. Lwa chon miu va cach liy miu
L4 cua 15 cay Binh mat dugc thu thap tir 05

huyén cta tinh Thai Nguyén. Cac mau duoc ki
hiéu nhu trén Bang 1.

Biang 1. Pia diém va thoi gian thu thip cAc miu Pinh mat tai Thai Nguyén

Ky hiéu . X A x Thoi gian Toa dd

STT miu Dia diém thu nhin mau thu mau Kinh 40 Vido
1 DH 01 Dinh Hoa - Thai Nguyén 4/2022 2432139 565781
2 DH 02 Dinh Hoa - Thai Nguyén 4/2022 2432146 565781
3 DH 03 Dinh Hoa - Thai Nguyén 4/2022 2432158 565789
4 DHY 01 Pong Hy - Thai Nguyén 4/2022 2415195 0587737
5 DHY 02 DPong Hy - Thai Nguyén 4/2022 2415707 0588155
6 DHY 03 Dong Hy - Thai Nguyén 4/2022 2415106 0587542
7 PL 01 Pht Luong - Thai Nguyén 4/2022 2410434 0579768
8 PL 02 Phu Luong - Thai Nguyén 4/2022 2408229 0579011
9 PL 03 Phu Luong - Thai Nguyén 4/2022 2410841 0579392
10 VN 01 V0 Nhai - Thai Nguyén 4/2022 2420007 0604997
11 VN 02 V0 Nhai - Thai Nguyén 4/2022 2419938 0604979
12 VN 03 V6 Nhai - Thai Nguyén 4/2022 2419964 0605034
13 DT 01 DPai Tu - Thai Nguyén 4/2022 2377435 568815
14 DT 02 DPai Tu - Thai Nguyén 4/2022 2375015 568216
15 DT 03 Dai Tur - Thai Nguyén 4/2022 2374222 572578
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Yéu ciu vé mau la va cach bao quan: cit
nhirng 14 banh té, xanh va khong bi sau bénh.
Sau d6 bao quan mau 14 trong tai nilon c6 chira
hat hut 4m silica gel, van chuyén vé phong thi
nghiém ngay trong ngay. Cac mau 14 dugc bao
quan trong ti lanh -20°C cho dén khi duoc st
dung dé tach chiét ADN tong sb.

2.2. Phuong phap tach chiét ADN tong sb

ADN tdng s6 dugc tach chiét tir mau 14 Dinh
méat theo hudng dan sir dung cta bo kit tach
chiét ADN thuc vat “DNA mini kit Qiagen” cua
hang Qiagen, CHLB Dirc. Cac mau ADN tong
s6 sau khi tach chiét duoc danh gia nong do va
d6 tinh sach bang may do quang phd hip phu
ScanDrop (Analytik Jena, Germany) va bao
quan ¢ nhi¢t do -20°C.

2.3. Phuong phap khuyéch dai PCR va xac
dinh trinh tw nucleotide

Phan ung PCR dugc thuc hién trén may
Biometra Tadvanced PCR Systems 96S
(Germany) v6i thanh phan bao gdm: 10ul PCR
master mix 2X, 1pl mdi xudi (10pM ) va 1pl
moi nguoc (10uM), 1ul ADN khuén (50 ng),
bd sung H2O deion téi 20pl. Chuong trinh nhiét
d6 ctia phan tng PCR nhu sau: bién tinh ¢ 95°C
trong 5 phut; 35 chu ki 1dp lai ctia ba bude 95°C
—30 gidy, 51°C - 60°C (tiiy mdi) — 30 gidy, 72°C
— 1 phut; két thiic tong hop & 72°C trong 5 phit;
bao quan san pham PCR & 4°C. Tén moi, trinh
tu nucleotide cac mdi ADN ma vach va nhiét do
gin mdi ciia cac mdi sir dung trong nghién ciru
duoc thé hién & Bang 2.

San pham PCR duoc dién di trén gel agarose
1,0% c6 bd sung thudc nhudém axit nucleic
(Redsafe). Sau khi dién di, ban gel agarose dugc
soi dudi den UV va chup anh.

Bing 2. Danh sich va trinh tw nucleotide ciia cic cip mbi

Ki hi¢u \ Xe cmo as Ta Kich Tham
Gen mdi Trinh ty moi (5° - 3°) ©C) thuée khio
matK F ACCCAGTCCATCTGGAAATCTGGTTC Kress and
matK 52 850 Erickson,
matK R CGTACAGTACTTTTGTGTTTACGAG 2007
trnH- trnH_F CGCGCATGGTGGATTCACAATCC 51 460 Sang et
psbA pshA R GTTATGCATGAACGTAATGCTC al., 1997
ITS F ACGAATTCATGGTCCGGTGAAGTGTTCG Wen and
ITS 60 900 Zimmer,
ITS R TAGAATTCCCCGGTTCGCTCGCCGTTAC 1996

Nhitng san pham PCR sau khi khuéch dai
thanh cong s€ duoc tinh sach sir dung bd kit
Prification Kit cia hang InTRON — Han Qudc.

Sau khi tinh sach, san phém PCR duogc gui
cho phong thi nghiém 1% Base ¢ Malaysia dé
giai trinh ty nucleotide theo ca hai chiéu xubi va
ngugc. Trinh ty nucleotide cia doan ADN dugc
xac dinh béng may giai trinh ty ty dong dya trén
nguyén ly cia Sanger, sir dung bd Kit BigDye®
Terminator v3.1 Cycle Sequencing.

2.4. Phuong phap phan tich dir liéu ADN ma
vach

Céc trinh ty nucleotide dugc phan tich va xtur
1y bang phan mém tin sinh BioEdit 7.2.5 (Hall,
1999), Mega7 (Kumar et al., 2016), va cac cong
cu trén NCBI (http://www.ncbi.nlm.nih.gov).

Cay quan hé di truyén duoc xay dung dua trén
phuong phap Maximum likelihood, véi sb 1an
1ap 1a 1000.
3. KET QUA VA THAO LUAN
3.1. Tach chiét ADN tdng s6

Str dung bo kit tach chiét ADN thuc vat ctia
Qiagen-Duc dé tach chiét ADN téng sb tir 15
mau 14 Dinh mat. Két qua tach chiét ADN tong
s6 duoc do trén may Scandrop v6i nong d6 thap
(dao dong tir 14,99 dén 29,25 ng/ul) nhung do
tinh sach twong ddi t6t (ti s6 A260/A280 chi dat
tir 1,57 — 1,83). Chi tiét vé ham lugng ADN tong
s6 va do tinh sach cua timg mau duoc thé hién
& bang 3. V&i két qua tach chiét ADN tong sd
nay ching ti tién hanh thir nghiém cac nong do
ADN khuon phu hgp cho phan ung PCR thong

32 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP SO 4 - 2022



Céng nghé sinh hoc & Giong cdy trong

qua cip mdi mafK_F/R thi tat ca cac mau ADN
téng s6 déu xuét hién san phém PCR dic hiéu
véi kich thuée khoang 850 bp & nong do ADN
tong s6 1a 30 ng dén 50 ng trong mot phan tmg
PCR. Poan gen nhan ban thé hién trén gel

agarose 1,0% la mot bing rd, sic nét va khong
¢ san pham phu. Tir két qua thir nghiém PCR
nay, chung toi khing dinh d3 tach chiét dugc
ADN téng sb tir cac mau 1a Dinh mat sir dung
b6 kit tach chiét ADN thyc vat cia Qiagen-Dirc.

Bang 3. Ham hrong va dd tinh sach ciia 15 miu ADN tong s6 tach chiét tir 14 loai Pinh mat

STT Pia diém lay mau Miu D¢ tinh sach cia Ham lugng ADN
1 bHI1 1,77 24,52
2 Dinh Hoa bH2 1,65 27,50
3 DH3 1,59 21,30
4 DHY1 1,57 17,11
5 DPong Hy DHY2 1,65 20,50
6 DHY3 1,78 22,03
7 PL1 1,57 14,99
8 Phu Luong PL2 1,76 18,90
9 PL3 1,83 27,50
10 VNI 1,83 29,25
11 Vo Nhai VN2 1,74 19,50
12 VN3 1,78 22,68
13 bTl1 1,73 27,15
14 Dai Tu bT2 1,71 22,76
15 DT3 1,61 22,12

3.2. Két qua nhén gen véi cac doan ADN mi
vach bang ki thuat PCR

15 miu ADN tong sé dugc tach chiét tir 14
cua 15 cay Dinh mat dugc st dung Iam khudén
dé nhan ban doan gen matK, trnH-psbA, va ITS
b?mg k¥ thuat PCR voi cac cap mdi dic hiéu nhu
o Bang 2.

Gen matK 1a trinh ty gen ndm trong luc lap
c6 thé nhan ban mot cach dé dang ¢ nhiéu loai
thyc vat. Trinh tu gen marK da dugc st dung
rong rdi dé xdy dung mdi quan hé cac hé sinh
thai gitra cac loai c6 lién quan chat ché hodc dé
dinh danh cac loai thuc vat. Cap moi sir dung la
matK_F va matK R d nhin ban doan gen
matK. Két qua kiém tra san pham PCR trén gel
agarose 1% cho thiy gen marK dugc khuéch
dai thanh cong & tit ca cidc mau Pinh mat
nghién ctru, cac bang thu duoc sang déu vai
kich thudc tuong tu nhau khoang 850 bp (khi
so sanh v&i thang ADN chuan 100 bp), khong
c6 bang phu xuét hién & tit ca cic mau nghién
cuu (Hinh 2A).

Vung xen trnH-psbA 1a mét trong nhiing
ving bién dbi nhét trong bd gen cua luc lap &

cac loai hat kin. N6 12 mot cong cu phd bién dé
nghién ctru di truyén quan thé thuc vat va phat
sinh & cép loai va di dugc dé xuét 1a phu hop
cho cac nghién ctru md vach DNA. Cip moi
trnH_F va pshA_R dugc thiét ké dé nhan ban
doan gen frnH-psbA trén nhiéu dbi tuong thuc
vat khac nhau. Két qua kiém tra san phdm nhén
ban doan gen frnH-psbA bang phuwong phap
dién di trén gel agarose 1,0% cho thiy doan gen
trnH-psbA dugc khuéch dai thanh cong ¢ tat ca
15 mau Pinh mat nghién ctu. Hinh 2B 1a két
qua dién di san pham PCR nhan ban doan gen
trnH-psbA & 15 mau Dinh mat tai tinh Thai
Nguyén, cac bang ADN dugc nhan ban déc hi¢u
v6i mot bang duy nhét, sang rd. San pham PCR
nhan ban doan gen trnH-psbA s& dugc tinh sach
va xac dinh trinh ty nucleotide.

Trong té bao, IDNA duoc sip xép nhu cic
don vi duoc 1ap lai ngdu nhién bao gdbm ADN
ma hoa ribosome 18S, 5, 8S, 28S va xen gitra
cac trinh tu khong ma hoéa I7S1, ITS2 (internal
transcribed spacers) nam ¢ hai bén suon cua
vung 5,8S. Ving ITS (bao gom ITS1 va ITS2)
vua c6 tinh bao thu vira ¢6 tinh da dang thich
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hop dé phan biét cac loai gan giii. Két qua nhan
ban doan gen /7S & 15 mau Dinh mat tai tinh
Thai Nguyén dugc thé hién trén hinh 2C.
Doan gen /7S khuéch dai thanh cong & tit ca cac

mau Pinh mat. Cac miu déu xuit hién mot
bang ADN sang 10 nét, kich thudc khoang trén
800 bp phu hop véi kich thude Iy thuyét coa
doan gen ITS du kién nhan ban.

e el L A

Hinh 2. Két qua nhén ban 03 doan trinh tw ADN mi vach ciia 15 miu DPinh mat tai Thai Nguyén
(4): Trinh tw matK, (B): Trinh tw trnH-psbA, (C): Trinh tw ITS. Giéng 1-3: mau DH 01-DH 03; Giéng 4-
6: DHY 01- DHY 03; Giéng 7-9: PL 01 — PL 03; Giéng 10-12: VN 01 — VN 03; Giéng 13-15: DT 01- DT
03; M: Thang do (marker) ADN 100 bp

3.3. Phan tich trinh tw nucleotide cic doan
ADN ma vach

Céc san pham PCR déu duoc tinh sach bang
bo kit PCR Purification Kit cua IN'TRON — Han
Qudc theo hudng dan cta nha san xuat va trinh

tu nucleotide cua cac doan gen dugc xéac dinh
ba6i cong ty 15 BASE - Malaysia.

3.3.1. Phan tich trinh tw nucleotide doan gen
matK

Fernandaa adolfi-friderict (MMM 370400.7)

DHOT Matk

Fernandoa bracteata (LOTZ29762.1)

Fernandoa magnifica [JXST7318.1)

Fernandoa serrata (LET 29167 1)

———
00010

Dolichandrone spathacea (LET28T51.1)

Hinh 3. Ciy quan hé di truyén ciia loai Pinh mat tai Thai Nguyén véi 04 loai trong chi Fernandoa
dua trén trinh tu nucleotide marK

Sau khi xac dinh trinh ty nucleotide béng
phuong phap tu dong va xir 1y trinh ty bang
phan mém BioEdit, chiing t6i thu dugc doan gen
matK voi kich thude 839 bp véi cac dinh peak
r0 rang. Trinh ty nucleotide cuia doan gen marK

1a giéng nhau 100% o tit ca cac mau Pinh mat
nghién ctru va dugc dang ky lén GenBank véi
mi s ON603621. Trén Ngan hang gen Qudc té
chua cong bd trinh ty nucleotide cua loai Pinh
mat nén day 1a cong bd dau tién vé loai nay.
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Trén Ngan hang gen Qudc té hién c6 04 trinh ty
nucleotide doan gen marK cua 4 loai thude chi
Fernandoa, d6 1a: F. bracteata (LC129162.1),
F. serrata (LC129167.1), F. adolfi-friderici
(MN370400.1), va F. magnifica (JX517318.1).
Cay quan hé di truyén giita loai Pinh mat tai
Thai Nguyén véi 04 loai thudc chi Fernandoa
dugc thé hién trén Hinh 3. Mau DH 01 dai dién
cho tit ca 15 mau Pinh mat nghién ctiru va co
mirc d6 twong ddng 100% vai loai F. bracteata
(LC129162.1), ba loai con lai cua chi
Fernandoa dugc nhom thanh mot nhom va cling
twong dbi gan voi loai Pinh mat nghién ciru.
Loai Dolichandrone spathacea 1la mot loai
thudc cung ho Bignoniaceae vdi loai Dinh mét
dugc st dung nhu mdt loai ngoai nhoém
(outgroup) dé thé hién mdi quan hé di truyén
gan gitta cac loai trong chi Fernandoa.
3.3.2. Phan tich trinh tw nucleotide doan gen
trnH-psbA

Trinh ty nucleotide cuia doan gen trnH-psbA
trong ddng 100% gitta cac mau Dinh mat
nghién ctru va dugc dang ky 1én GenBank véi
mi s6 ON603622. Trinh tu nucleotide ctia doan

gen trnH-pshbA cua tat cd 15 mau Dinh mat
nghién ctru ¢6 chiéu dai 399 bp.

Trén Ngan hang gen Qudc té chua cong bd
trinh tu nucleotide nao cuia loai Pinh mat
(Fernandoa brilletii) nhung mét co s¢ dit li¢u
ADN cua Viét Nam (VNDNABANK) da cong
b6 mot trinh tu #rnH-pshA cia loai nay &
Thuong Tién, Hoa Binh véi kich thude 394 bp
(Ha Van Huéan, 2015). So sénh trinh tuy tnH-
psbA clia cac mau DPinh mat tai Thai Nguyén
v6i trinh ty mAu Pinh mat tai Hoa Binh cho thiy
su tuong dong 1a 100%. Ciy quan hé di truyén
cua loai Pinh mat tai Thai Nguyén voi mot sb
loai trong chi Fernandoa da cong bd trén Ngan
hang gen Qudc té dugc thé hién trén Hinh 4.
Trong d6, cac mau Dinh mat tai Thai Nguyén
ma dai dién 1a mau DH 01 tuong dong 100% véi
loai F. brilletii 6 ma s6 BF0003 trén Ngan hang
ADN Viét Nam va ca hai ¢éu dugc nhom chung
voi ba loai thudce chi Fernandoa c6 trén Ngan
hang gen Qudc té. Két qua nay cho thdy cac mau
binh mat tai Thai Nguyén chinh 1a loai F.
brilletii khi so sanh v&i co s¢ dir liéu ADN cua
Viét Nam.

Fermandos macrantha (KU 203459.7)

L Fernandoz sp. (KLU203497 1)

Fernandos coccines (KUZ03488 1)

DHOT TrnH

ﬂ{ BFE0003 trnH (WN DN ABank)

—
010

Dolichandrone soathaces (OKEB3672F 1)

Hinh 4. Ciy quan hé di truyén ciia loai Pinh mat tai Thai Nguyén véi cac loai thudc chi Fernandoa
dua trén trinh tu nucleotide trnH-psbA

3.3.3. Phan tich trinh tu nucleotide doan ITS
Trinh tu nucleotide ctia doan ITS & cac mau
Dinh mat c6 chiéu dai 848 bp va c6 mot sd vi tri
nucleotide sai khac giira cic mau Pinh mat. Cu
thé, su sai khac vé trinh tu nucleotide cua doan

ITS da dugc phan thanh hai nhom trinh tu véi
mi s trén GenBank tuong tmg 1a ON614190 va
ON614191. Hai trinh tu /7S khac nhau tai hai vi
tri nucleotide 14 vi tri nucleotide s6 150 va 245
(Hinh 5). Cy thé trinh ty c6 ma sé6 ON614190
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bao gém cac mau Dinh mat tai Dinh Hoa, Phu
Luong, Péng Hy va V& Nhai (dai dién 13 miu
DH 01), con trinh ty c6 ma s6 ON614191 bao
gdm cac mau Pinh mat tai Pai Tur (dai dién 1a
mau DT 03).

M&i quan hé di truyén cta cac mau Pinh mét
tai Thai Nguyén voi mot sd loai thudc chi
Fernandoa dua trén trinh tu I7S duge thé hién
trén Hinh 6. Trong d6, mau DH 01 va DT 03 c6
khoang cach di truyén rat nho (0,007) va cung

Fernandoa hién cé trén Ngan hang gen. Céc
mau Dinh mat nghién ctru c6 quan hé twong dbi
gin  v6i  loai  Fernandoa  coccinea
(KU203434.1). Loai Fernandoa macrantha
(KU203435.1) va Fernandoa sp. (KU203433.1)
nhém thanh mét nhém c6 quan hé gan v6i nhom
loai Pinh mat nghién ctru. Loai Dolichandrone
spathacea 1a mot loai thudc cung ho
Bignoniaceae véi loai DPinh mat dugc st dung
nhu mot loai ngoai nhoém (outgroup).

nam trong mdt nhom voéi cac loai cua chi

10 20 30 40 50 &0 70 80
T T T e B e e T T T

CTTGTAAGTTTCTTTTCCTCCGCTTATTGATATGCT TAAACTCAGCGGGTAATCCCGCCTGACCTGGGGTCGCGGTCGGA

elosealosaclosealonealanadl

DHO1_ITS (ON614150)
DT03_ITS (ON614191)

90 100 110 120 130
v mfinnmglnson allnencalosnlbnneolumms besme bovssdicaonlinsmslsen
DHO1_ITS (ON614190)
1900 198 RRLEIOLY Sicinies sssiinis i aieiiatis Pt el iR AR R AR S ar R A
170 180 190 200 210

N e I I N I e I T I T T

DHO1_ITS (ON614190)
DT03_ITS (ON614191)

solosselonaalonaclansals
DHO1_ITS (ON614190)
DT03_ITS (ON614191)

DHO1 ITS (ON614190)
DT03_ITS (ON614191)

eloeselesealacesls
DHO1_ITS (ON614190)
DTO3_ITS (ON614191) ...c.uuieninninnnnnassenessssnssssasossssssasesansssessasssssonnssasennsnssansss

490 500 510 520 53" 540 550 5&0

DHO1 ITS (ON614190)
DTO 3:11'5 (ON614191) ..cccviannennenesnsaanrersassnsasasostssssrsasasssastasasessnanssassssasanasisasaas
570 580 590 €00 €10 €20 €30 640
sssslasselessalonenlovaclonnalassalonenlacaalosaslansaloscalsssalacaslonnalanaal
DHO1 ITS (ON614190) CGCTTTCCGCGCCGGGATTCGTTAGCCCGCACGGCACGAGCTCGCGCCCGCGCCGGCGGGGGGAGGGGGTCGCGATGGGA
DTI]S:I‘I'S (ON614191) ...ccvovnercnsosnsnasssserannnns vesssvasnenns cesneanans cesesasaae vesssesanas .

€50 €€0 670 680 €90 700 710 720
coselesealacecloncelocaaloceclonsalonnclanealocacloianalencalonaalocacloncalonael

GGTCGCCCCCCGCGTCGCTTCCCCCGAGTGATGTATGACGTGTTCGCGGTCTGCTTTGCAGGTTTCGACAATGATCCTTC

DHO1 ITS (ON614150)
DTO3_ITS (ON614191)

DHO1_ITS (ON614190)

DYOS TTS (OWELAION) i:ivvsisnsoraabnasianis sananansas e anni s soisvepsdsssuissninueeihinsviseassmsnnnnen
810 820 830 840

I | | [ CHCI [T ST R T, e T
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DHO1 ITS (ON614190)
DT03_ITS (ON614191)

Hinh 5. Trinh tw nucleotide ciia doan ITS c6 mi s6 ON614190 va ON614191 ciia ciy
Dinh mat tai Thai Nguyén
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{Ferna ndoa macrantha (KUZ203435.7)

Fernandoa sp. (KUZ03433.9)

Fernandoa cocclnea (KUZ03434.7)

|:.DT03 TS (O a7 4757)
DHOT TS [ONGTLI0)

—
n.0s0

Daolichandrone goathacs g (KATGTTG7 1)

Hinh 6. Ciy quan h¢ di truyén ciia loai Pinh mat tai Thai Nguyén va mét sb loai trong chi Fernandoa
dua trén trinh tu nucleotide I7.S

Pic diém ADN ma vach ciia loai Pinh mit tai
tinh Thai Nguyén

Gen matK cua loai Pinh mat trong nghién
ctru nay duoc nhan ban cé kich thude gan 900
bp va c6 trinh ty nucleotide twong dong 100% &
tat ca 15 mau. Gen marK 1a mot gen chirc ning,
tong hop enzyme maturase K, do vay thuong
khong c6 cac dot bién thém hay b6t nucleotide
xdy ra trong gen, nén kich thudc cting nhu trinh
tr nucleotide ciia gen nay twong d6i 6n dinh.
Trinh ty matK cua loai Pinh mat tai Thai
Nguyén twong dong 100% v&i mot loai khac
cung chi 1 F. bracteata, do d6 c6 thé thay kha
ndng phan biét loai trong chi Fernandoa dua
trén trinh tu marK khong duoc tdt.

Trinh tu trnH-psbA 1a trinh ty khong ma hoa
va bién ddi nhiéu nén viéc két hop véi mat trinh
tu ma hoa va bao thu nhu rbcL s€ lam gidm bdt
nhiing sai sot (Kress & Erickson, 2007). Tuy
nhién, trong nghién ctru nay, trinh tu trnH-psbA
clia tat ca 15 mau Pinh mat nghién ctu déu
trong dong 100% va ciing twong dong 100%
voi loai F. brilletii tai Thugng Tién, Hoa Binh.
Két qua nay cho thay trinh tu #rnH-psbA 1a rat
béo thu trong loai. Pidu nay c6 khac so voi két
qua cua dy an “Xay dung bd co sé dir liéu ADN
ma vach phuc vu cong tac quan 1y gidng cdy 1am
nghiép di duoc céng nhan 1a gidng Qudc gia”
do Ha Van Huéan chu nhiém da khéng dinh doan

trinh tw #rnH-psbA 1a trinh ty hiéu qua nhét
trong nghién ciru da dang di truyén & murc dudi
loai (Ha Van Huan, 2015).

Trinh tu ITS cling 12 mdt trinh ty khong ma
héa va c6 thé co sy bién doi vé mot vai vi tri
nucleotide trong cung mot loai. Déi véi loai
binh mat tai Thai Nguyén, trinh tu /7S cho théy
hai bién thé véi sy khac nhau tai hai vi tri
nucleotide. Trong d6, mot bién thé bao gdm cac
mau cua 4 huyén DPinh Hoa, Déng Hy, Phu
Luong va V5 Nhai, con mot bién thé bao gdbm
cac miu ctia huyén Pai Tir. Qua d6 cho thay dbi
v6i loai Dinh mat thi trinh tw /7S ¢6 thé sir dung
dé danh gia su da dang bén trong loai tot hon so
voi trinh ty matK va trnH-psbA.

4. KET LUAN

ba xac dinh duogc 03 trinh ty ADN ma vach
la trinh tg mafK (ma GenBank: ON603621),
trnH-psbA (ON603622) va ITS (ON614190,
ONG614191) cho loai Dinh mat (Fernandoa
brilletii) phan bd tai tinh Thai Nguyén.

Ca ba chi thi ADN ma vach (matK, trnH-
psbA, ITS) déu thé hién mirc d6 twong dong cao
vé trinh tu nucleotide v6i cac loai thudc chi
Fernandoa hién c6 trén Ngan hang gen Qudc té.
Tuy nhién, loai Binh mat (F. brilletii) 1a loai dac
hitu cua Viét Nam nén hién nay chua c6 cong
bd nao trén Ngan hang gen Qudc té, do d6 day
la nhiing trinh ty dau tién cua loai Pinh mat
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duogc cong b trén Ngan hang gen Qudc té, dong
g6p vao hé thong co sé dit liéu vé ADN mi vach
cua thuc vat.

Trinh tu trnH-psbA cua loai Pinh mat tai
Thai Nguyén tuong dong 100% vdi loai Dinh
mat tai Thuong Tién, Hoa Binh dugc cong bo

trén Ngan hang ADN Viét Nam
(VNADNBANK).
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RESEARCH FOR IDENTIFICATION OF SOME DNA BARCODES OF
Fernandoa brilletii SPECIES IN THAI NGUYEN PROVINCE

Ha Bich Hong!, Nguyen The Huong', Vu Pham Thao Vy2, Vu Van Thong?
"Vietnam National University of Forestry

’Thai Nguyen Central General Hospital

Vy Anh Agriculture Development Limited Liability Company

SUMMARY

Fernandoa brilletii (Dop) Steen is an endemic tree species in Vietnam with high economic value, its trunk is
used in construction and high-class furniture making due to its beautiful wood grain and good quality. This is a
highly endangered plant species in the wild but so far has not been included in the Vietnam Red Book. Therefore,
studies for the evaluation of genetic diversity are necessary to propose measures to conserve the genetic resources
of F. brilletii species in the whole country in general and in Thai Nguyen province in particular. Currently,
barcoded DNA has been used as molecular markers with high accuracy in species identification and genetic
diversity assessment. In plants, the DNA sequences used as barcoding in identification or classification are
usually the nucleotide sequences of the chloroplast and nuclear genomes, including both coding and non-coding
regions. In this study, three barcoded DNA marker matK, trnH-psbA and ITS were used to initially study the
barcoded DNA for F. brilletii species distributed in Thai Nguyen province. The cloning efficiency by PCR and
nucleotide sequencing of three barcoded DNA markers in F. brilletii species reached 100%. In which, the
nucleotide sequences of matK and trnH-psbA gene segments of all F. brilletii samples in 5 districts of Thai
Nguyen province have an absolute similarity. Particularly, the nucleotide sequence of the /7S barcode showed
the appearance of two variants with two different nucleotide positions between the studied F. brilletii samples.
The matK, trnH-psbA, and ITS sequences of F. brilletii species were successfully registered on the international
gene bank (GenBank) with codes ON603621, ON603622, ON614190, ON614191, respectively. The world
database of barcoded DNA as well as the international gene bank has not yet published any barcoded DNA
sequences of F. brilletii species. Therefore, this study is the first to identify barcoded DNA sequences for this
precious and endemic tree species, contributing to enriching the barcode DNA database for the barcoded DNA
system of plants.

Keywords: DNA barcode, Fernandoa brilletii, ITS, matK, trnH-psbA.
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