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PAC PIEM MA VACH ADN VUNG GEN rbcL VA trnF-trnL
CHO LOAI THONG XUAN NHA (Pinus cernua L.K. Phan ex Aver.,
K. S. Nguyen & T.H. Nguyen) PHUC VU GIAM BINH LOAI

Tran Ho Quang, Nguyén Thi Hong Ha

Vi¢n Sinh hoc, Vién Han La&m Khoa hoc va Cong nghé Viét Nam

TOM TAT

Nghién ctru x4c dinh dic diém ma vach ADN vung gen luc lap rbcl va trnF-trnL cua lodi Thong xuan nha
(Pinus cernua L.K. Phan ex Aver., K. S. Nguyen & T.H. Nguyen), loai Thong nam 1a dic hitu quy hiém tai Viét
Nam, nham bé sung dir lidu giam dinh loai. Mau I tir 5 cdy tu nhién tai khu bao ton Xuan Nha (tinh Son La)
duoc tach chiét ADN bing kit Qiagen, khuéch dai PCR véi moi dac hiéu, giai trinh tu va phan tich bang
chuong trinh BioEdit va MEGA12. Két qua cho thay trinh ty viing gen rbcL dai 519 bp, c6 murc twong ddng
cao (99,8 - 100%) so véi cac loai théng gan giii nhu P. armandii, P. bhutanica, P. morrisonicola va P. wallichiana,
phan 4anh dic tinh bao thi cao cia ving gen nay. Trinh ty ving gen trnF-trnL dai 938 bp, c6 mirc twong ddng tir
86,5 - 100% véi cac loai P. bungeana, P. koraiensis, P. strobus va P. lambertiana, cho thiy ving gen nay c6
bién di trung binh, phu hop cho dinh danh va nghién ctu phat sinh loai. Cay phat sinh chung loai tir hai ving gen
déu thé hién mdi quan hé gan giii cua P. cernua véi nhém Thong nam 14 chau A. Két qua nghién ctru da cong bd
lan dau tién trinh ty cua hai vang gen rbcL va trnF-trnL caa Thong xuan nha (P. cernua) trén Ngan hang Gen
Quéc té (GenBank), dong gop dir liéu quan trong cho co so dit liéu ma vach ADN thyc vat Viét Nam. Ddng thoi,
nghién ciru khang dinh tiém nang két hop nhiéu viing gen luc lap trong phan loai va giam dinh cac loai thong ban
dia quy hiém, g6p phan hd trg cong tac bao tn ngudn gen va da dang sinh hoc rirng.

Tir khoa: Ma vach ADN, Théng xuan nha, rbcL, trnF-trnL.

DNA BARCODING CHARACTERISTICS OF THE rbcL AND trnF-trnL REGIONS
IN XUAN NHA PINE (Pinus cernua L.K. Phan Ex Aver., K.S. Nguyen & T.H. Nguyen)
FOR SPECIES IDENTIFICATION

Tran Ho Quang, Nguyen Thi Hong Ha
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ASTRACT

The study characterizes the DNA barcodes of the chloroplast genes rbcL and trnF-trnL in Pinus cernua L.K.
Phan ex Aver., K. S. Nguyen & T.H. Nguyen, a rare and endemic five - needle pine species in Vietnam, to
supplement species identification data. Leaf samples from five naturally occurring trees at Xuan Nha Nature
Reserve (Son La province) were used for DNA extraction with the Qiagen kit, PCR amplification using specific
primers, sequencing, and analysis with BioEdit and MEGA12 software. Results revealed that the rbcL gene
sequence is 519 bp in length, exhibiting high similarity (99.8 - 100%) with closely related pine species such as
P. armandii, P. bhutanica, P. morrisonicola and P. wallichiana, reflecting the highly conserved nature of this
region. The trnF-trnL sequence is 938 bp long, showing moderate similarity (86.5 - 100%) with species
including P. bungeana, P. koraiensis, P. strobus and P. lambertiana, indicating intermediate variability suitable
for species identification and phylogenetic studies. Phylogenetic trees constructed from both gene regions
consistently demonstrated the close evolutionary relationship of P. cernua with the Asian five - needle pine
group. This study reports for the first time the sequences of rbcL and trnF-trnL from Pinus cernua (xuan nha
pine) deposited in the International GenBank database, contributing valuable data to Vietnam’s plant DNA
barcode repository. Furthermore, the research underscores the potential of combining multiple chloroplast gene
regions for accurate classification and identification of rare native pine species, thereby supporting gene resource
conservation and forest biodiversity preservation efforts.
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L. PAT VAN BE

Ma vach ADN (DNA barcoding) 1a nhitng doan
trinh tr ADN ngin ¢ nhitng ving chuin hoa cua
hé gen co chiéu dai tir 400 dén 800 cip ba zo
duoc dung dé dinh danh va giam dinh loai dua
trén su khac biét vé trinh tu nucleotide (Hebert,
P. D et al., 2003). Ma vach DNA ciing ¢ thé
duoc sir dung cho nhiéu muc dich khac nhau nhu
hd tro quyén so hitu hodc quyén so hitu tri tué
(Stewart, 2005); phat hién cac loai 4n sinh
(Hebert et al., 2004), trong giam dinh phap y voi
cic mau sinh hoc tai hién truong (Mildenhall,
2006); trong nghién ctru hé gen sinh thai va moi
truong (Valentini et al.,, 2009) va trong hd trg
giam dinh loai (Fazekas et al., 2008).

Hién nay, viéc dinh danh, phan loai cac loai
thuc vat thuong dugc thuyc hién thong qua
phuong phap phan loai truyén théng (phan loai
hinh thai) két hop véi phuong phap sinh hoc
phan t&¢ (md vach ADN). Cac vung ma vach
ADN néu duge lya chon phu hop s€ lam tang
hiéu qua dinh danh loai. Déi v6i nghién ctru
dinh danh loai ¢ thyc vat, ma vach ADN thuong
duoc st dung tai (1) ving gen nhan gom ITS,
ETS va (2) ving gen luc lap gdm matK, rbcL,
trnH-psbA, rpoB, rpoC1, trnL-trnF, psbK-psbl
va atpF-atpH (Letsiou et al., 2024). Trong do,
ma vach & vung gen luc lap mang tinh bdo thu
cao vé trinh tu va cau tric dic trung loai va it bi
bién do6i trong qué trinh tién hoa so véi hé gen
nhan rat phi hop cho cac nghién ciru phat sinh
lodi ctia cic quan thé thuc vét phuc tap.

Nghién ctru v& mad vach ADN duoc thuc hién
cho nhiéu loai cdy rimg. Han va dong tic gia
(2016) da str dung ma vach matK, rbcL, ITS va
trnS-trnG dé xac dinh mic do dinh danh cuia 85
loai thuoc ho Phong (Aceraceae). Tan Han va
ddng tac gia (2018) da sir dung 3 ving gen luc
lap 1a rbcL, matK va trnH-psbA va 1 vung gen
nhan 1a ITS dé x4c dinh mic dd dinh danh loai
bang su phdi hop cua cac ving mi vach ADN
cho 201 loai (gdm 72 loai cdy gb cung va 129
loai thao dugc). Ba vung gen matK, rbcL,
rpoC1 da dugc st dung cho xac dinh ma vach
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ADN cua 4 loai gidi trong tai Viét Nam (Huyén
et al., 2020). Cac vung gen matK, rbcL va ITS
cling da dugc st dung cho xac dinh ma vach
loai Pan huong tring (Gim et al., 2023).

Thong xuan nha (Pinus cernua L.K. Phan ex
Aver., K. S. Nguyen & T.H. Nguyen) la loai cay
nim 14 ban dia quy hiém, dic hitu duoc phat
hién tai Khu Bao ton Thién nhién Xuan Nha
huyén M¢c Chau, tinh Son La vao nam 2014 va
duoc cong bd trén tap chi Thuc vat Nordic sb 32
(Averyanov et al., 2014). Pay la loai cay gb
thuong xanh, chidu cao vit ngon tir 6 - 25 m,
duong kinh ngang nguc tir 0,06 - 0,7 m. SH
luong Thong xudn nha truong thanh udc con
khoang 150 cay, phan bd tap trung trén dién tich
khoang 80 km?. Cay sinh truéng, phat trién tdt,
tuy nhién rat hiém cay con tai sinh. Do bj khai
thac nhiéu nén hién nay, loai cdy ndy quan thé
ciy bi suy giam (Nguyén Vin Hop, Nguyén Thi
Hanh, 2017). Nghién ctru vé ma vach ADN cho
Thong xuan nha da dugc thuc hién cho 2 ving
gen matK va trnH-psbA, trong d6 vung gen
trnH-psbA c6 kha nang phat hién loai Thong
xuan nha so vai cac loai thong khac (Hai et al.,
2021).

Vung gen rbcL va trnF-trnL la hai ving gen luc
lap phd bién thuong duoc sir dung trong dinh
danh loai bang md vach ADN. Do d6 trong
nghién clru nay, ching t61 da lua chon hai vung
gen nay dé nghién ctru dic diém ving gen cia
loai Thong xuan nha, gop phan cung cap thém
co s& dit liéu ma vach ADN cua loai. Két qua
nghién ctru s€ dong gép thém vao co s¢ dir licu
phan loai, giam dinh loai Thong xuan nha.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Mau 14 cay (hinh 1) duoc thu thap tir 5 cAy phan
b tu nhién tai vung sinh truéng nguyén gdc cua
loai Thong xuan nha tai dinh Kho Hong, X&
Chiéng Son, tinh Son La (xd Chiéng Xuan, huyén
Van HJ, tinh Son La cii) xung quanh toa do trung
tam 14 Bic 20.7118807, Pong 104.6723579 & do
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cao 800 m so véi muc nude bién. Mau 14 sau d6
dugc bao quan trong thi ni 16ng chira silicagen
hat 4am va duoc chuyén vé phong thi nghiém
thuéc Vién Sinh hoc va bao quan ¢ -20°C dé
phuc vu tach chiét ADN.

Hinh 1. Mau Thong xuan nha

2.2. Phuong phap nghién ctru
2.2.1. Phwong phdp tich chiét ADN tong sé

ADN tdng sé duoc tach chiét tir bo kit tach chiét
ADN thuc vat “DNA mini kit Qiagen” ctia hang
Qiagen, CHLB buc.

Céc mau ADN tong sb sau khi tach chiét dugc
danh gi4 ndng d6 va do tinh sach bang may do
quang pho hap phu Nanodrop va kiém tra chét
luong trén ban gel agarose 0,8%. Mau ADN sau
dé duoc bao quan ¢ nhiét do -20°C.

2.2.2. Phwong phdp khuyéch dai viing gen

Nhén ban cac ving gen bang k¥ thuat PCR st
dung cac cap moi: rbcL (F:
GACAACTGTGTGGACCGATG, R:
CCACCGCGAAGACATTCA TA) (Kress and
Erickson, 2007) va primer trnF-trnL (F:
CGCGCATGGTGGATTCACAATCC, R:
GTTATG CATGAACGTAATGCTC) (Taberlet

et al., 1991). Mdi phan tng PCR c6 thé tich
25uL v6i cac thanh phan: 7 pL H,O deion, 12,5
pL PCR Master mix kit (2X), 1,25 uL mdi xudi
(10 pmol/uL), 1,25 pL mdi nguoc (10
pmol/uL), 3 uL DNA (10 - 20 ng). Phan ung
dugc thuyc hi¢n tréen may PCR Systems
(Eppendorf Master Cycler C50). Chu trinh nhi¢t
ctia phan tng PCR gbém: 94°C trong 3 phut; tiép
sau 1a 35 chu ky nbi tiép nhau véi cac budc:
94°C trong 45 giay, 55°C trong 45 giay, 72°C
trong 60 gidy; két thac phan tng nhan gen &
72°C trong 10 phut, giit san pham & 4°C.

San phém PCR sau d6 dugc tinh sach va dién di
trén gel agarose 1,0% c6 bod sung thudc nhudém
axit nucleic (Redsafe) dé kiém tra. San pham
PCR sau d6 dugc giri ¢én Cong ty TNHH ADN,
(Thanh phd Can Tho) dé giai trinh tu baing may
giai trinh ty véi bo Kit BigDye® Terminator
v3.1 Cycle Sequencing.

2.2.3. Phwong phap phdn tich ving gen

Trinh tu sau khi thu duoc, duoc hiéu chinh béng
chuong trinh BioEdit (Alzohairy, 2011). Cay
phan loai dwoc xay dung bang chwong trinh
Mega 12 (Kumar et al., 2024) vdi phuong phap
Maximum Likelihood va mé hinh Tamura - Nei,
st dung boostrap 10.000.

I11. KET QUA VA THAO LUAN
3.1. Két qua tach chiét ADN

Cac miu ADN tong sb sau khi tach chiét tir bo
kit duoc danh gia néng do va do tinh sach b?mg
méy do quang phd hap phu Nanodrop va kiém
tra chit luong trén ban gel agarose 0,8%. Két
qua duoc thé hién & hinh 2.

Mike 1 2 3 4 5

Hinh 2. Két qua dién di ADN téng sb
cua cdc mau Théng xuan nha
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Két qua phan tich cho thdy, ADN tdng s tir
mAu thong dugc tach chiét c6 san pham tao ra rd
nét, khong dat gdy, dam bao chit luong thuc
hién phan tng PCR. Cac miu c6 do tinh sach
cao, thé hién qua ty 1& budc soéng 260/280 dao
dong trong khoang 1,7 dén 1,87, ndng do ADN
tong sb tir 150 ng/pL - 200 ng/uL.

3.2. Két qua khuyéch dai cac ving gen mai
vach ADN bang phan éing PCR

Khuéch dai 2 ving ADN téng sb ctia 5 mau
thdng phan tich, két qua PCR duoc thé hién &
hinh 3.

5 Mikb

1000bp

B

Hinh 3. Két qua PCR v&i cac mdi, A: gen rbcl, B gen trnF-trnL

Két qua PCR cho thiy di tao san pham co
kich thuéc 1an luot khoang 500 bp ddi véi
gene rbcL (hinh 3A), 900 bp ddi véi ving
gene trnF-trnL (hinh 3B). Tir san pham PCR
thu dugec, 10 san pham khuéch dai tir 5 méu
Thong xuéan nha trén hai vung gene rbcL va
trnF-trnL duogc guri di giai trinh tu va phan tich
& cac bude tiép theo.

3.3. Két qua phan tich trinh tw viing gen rbcl

Trinh ty vung gen rbcL cta cdy Thong xuan nha
¢6 chiéu dai 519 bp va duoc dang ky trén Ngan
hang Gen Quéc té (PX516299) va day 1a cong bd
dau tién vé vung gen rbcL cua Thong xuan nha.

So sanh trinh ty ving gen rbcL cua loai Thong
xuan nha voi cac loai thong khac dugce cong bd
trén Ngan hang Gen Quoc té bang cong cu
BLAST cho thdy muc d6 twong dong nhu sau:

Bang 1. Mirc do twong dong cia ving gen rbcL ctua Thong xudn nha véi cac loai thong khac

Ténkhoahoc | Diémcao P e f::.l;,t\::;h Giatig | 2209 | Chidudai | SOtruycap
(Scientific name) (Ma:';tore) (Total |  (Query | (EValue) (Pef°|';in y| (Acc.Len) (Acf\,eosi'on
Score) Cover) : '

Pinus armandii 959 959 100% 0,0 100,00% 668 MH116483.1
Pinus bhutanica 953 953 100% 0,0 99,81% 1436 DQ353719.1
Pinus morrisonicola 953 953 100% 0,0 99,81% 1442 AY497227.1
Pinus wallichiana 953 953 100% 0,0 99,81% 1474 AY734483.1
Pinus strobus 953 953 100% 0,0 99,81% 703 GQ436673.1
Pinus koraiensis 953 953 100% 0,0 99,81% 1428 JQ512578.1
Pinus balfouriana 942 942 100% 0,0 99,42% 1418 AY115760.1

Déi véi ving gen rbcl, loai Théng xuan nha c6
mirc d6 twong dong 100% véi loai P. armandii
(Ma truy cap MH116483.1), 99,81% véi loai

P. bhutanica (Ma truy cap DQ353719.1)
P. morrisonicola (Ma truy cap AY497227.1)
P. wallichiana (Ma truy cap AY734483.1)
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P. strobus (Ma truy cap GQ436673.1)
P. koraiensis (Ma truy cap JQ512578.1) va
P. balfouriana (Ma truy cap AY115760.1).

94%

96%

47%

Cay phat sinh ching loai thé hién mdi quan hé
di truyén gitta loai Thong xuan nha véi cac loai
thudc chi Pinus dugc xay dung (hinh 4).

35% Pinus cernua
4‘15%,—|: Pinus armandii
Pinus koraiensis

Pinus morrisonicola

Pinus wallichiana

96%

Pinus strobus

Pinus bhutanica

Pinus balfouriana

Hinh 4. Cay phat sinh chang loai vung gen rbcL cua loai Théng xuan nha vai cac loai thong khac
thudc chi Pinus. Ty 1€ % la gia tri boostrap

Vung gen rbcL (ribulose - 1,5 - bisphosphate
carboxylase/oxygenase large subunit) la vung
gen ¢6 murc d6 bao thu cao do c6 muc do tién
héa cham, nghia 14 trinh tu cta nd it bi bién di
di truyén gilra cac loai, dac biét la cung mot
loai hodc chi (Armenise et al., 2012). Do do
ving gen rbcL c6 mic d6 twong ddng cao
giita cac loai gan giii, nhat 13 cac loai trong
cing mot chi. Armenise va dong tic gia
(2012) da sir dung ving gen don rbcL va phdi
hop giita ving gen rbcL + matK dé xac dinh
muc d6 phan biét gitra 25 loai thong. Két qua
cho thay néu chi sir dung ving gen don rbcL
s€ cho muic dd phan biét thanh cong dugc
57%, trong khi d6 phdi hop gitra 2 ving gen

rbcL + matK cho mac d0 phan biét thanh
cong la 100% cac loai nghién ctru.

3.4. Két qua phan tich trinh tw ving gen
trnF-trnL

Trinh tg vung gen trnF-trnL cua cdy Thong
xuan nha cé chiéu dai 938 bp va dugc dang ky
trén Ngan hang Gen Qudc té (PX516299) va
day la cong bo déu tién vé ving gen trnF-trnL
cua Thong xuan nha.

So sanh trinh tu ving gen trnF-trnL cua loai
Thong xuén nha véi cac loai thong khac dugc
cong bb trén Ngan hang Gen Qudc té bang cong
cu BLAST cho thdy muc d6 tuong dong nhu
bang 2 sau:

Bang 2. Murc do twong dong cuia ving gen trnF-trnL cia Thong xuan nha véi cac loai thong khac

Piém cao Téng | DY ph trinh Do twon
Tén Khoa hoc £ diém twtruyvan | GiatriE °WPONG | Chidu dai | Sé truy cap
(Scientific name) nhat (Total (Query (E Value) dong (Acc. Len) | Accession
(Max Score) (Per. Ident) )
Score) Cover)
Pinus bungeana 1672 1672 96% 0 100% 1342 DQO010641.1
Pinus flexilis 1472 1534 93% 0 97,48% 853 FJ529004.1
Pinus koraiensis 1615 1677 94% 0 99,66% 883 KT159791.1
Pinus strobiformis 1221 1283 73% 0 98,84% 682 JN040921.1
Pinus strobus 1640 1703 96% 0 99,45% 1339 DQ010640.1
Pinus albicaulis 1480 1542 86% 0 99,75% 807 EF546753.1
Pinus lambertiana 1491 1491 76% 0 86,5% 712 EF546755.1

Vung gen trnF-trnL cua loai Thong xuan nha co
mirc do twong dong 100% vai loai P. bungeana
(M3 truy cap DQO10641.1), 99,45% véi loai
P. strobus (M3 truy cap DQO010640.1), 99,75%

voi loai P. albicaulis (Ma truy cap EF546753.1)
va thap nhat 1a 97,48% vai loai P. flexilis (Ma
truy cap FJ529004.1).




Tran Ho Quang et al., 2026 (S6 2)

Tap chi KHLN 2026

Nghién ctu vé mirc do phan biét cac loai thudc
ho Ca (Solanaceae) va ho Pau (Fabaceae) bang
viing gen trnF-trnL cho thiy day 1a ving gen
hiru hiéu dé phan biét cac loai thudc cung chi,
trong khi vung gen matK khong phéan biét dugc
(Herman et al., 2023). Vung gen trnF-trnL la
vung gen coO tinh bdo thu trung binh va vung
gen nay co toc do tién hoa twong dbi cham,
nghia 13 n6 bao thu da dé duy tri sy twong dong

63%

giita cac loai gan gili, nhung ciing c6 du bién di
di truyén dé phan biét cac loai khac nhau
(Armenise et al., 2012). Piéu nay lam cho ving
gen ndy phu hop dé st dung trong dinh danh
loai, dac biét & thuc vat.

Cay phat sinh ching loai thé hién mdi quan hé
di truyén giita loai Thong xuén nha véi cac loai
thudc chi Pinus duogc xay dung (hinh 5).

ﬂ: Pinus strobus
Pinus albicaulis

99%

65%

Pinus flexilis

E— Pinus cernua

49%

59% L Pinus bungeana

Pinus koraiensis

Pinus strobiformis

Pinus lambertiana

Hinh 5. Cay phat sinh chang loai vung gen trnF-trnL cua loai Théng xuan nha
véi cac loai thong khéc thuoc chi Pinus. Ty 1€ % la gia tri boostrap

Han va dong tac gia (2016) da sir dung cac ving
gen don 1é matK, rbcL and ITS va trnS-trnG dé
xac dinh mirc d6 dinh danh cua 85 loai thudc ho
Phong (Aceraceae) trong do vung gen matK
phan biét dugc 33,33% céc loai véi nhau, vung
gen trnS-trnG phan biét dugc 23,81% va rbclL
1a 8,11%. Tuy nhién, néu phdi hgp 4 ving gen
nay thi muc d¢ phan biét cac loai tang 1én kha
cao (90,5%). Tan va dong tac gia (2018) da sir
dung 3 vung gen luc lap la rbcL, matK va trnH-
psbA va 1 ving gen nhan la ITS dé xac dinh
mirc d6 dinh danh loai bang su phdi hop ciia cac
viung mi vach ADN cho 201 loai (gém 72 loai
cay gb cimg va 129 loai thao duoc). Két qua cho
thdy t6 hop ma vach rbcL + ITS phan biét duoc
88,6% cac loai, sau do 1a rbcL + matK phan biét
dugc 86,6% va t6 hop rbcL + trnH-psbA phan
biét duoc 86,01%; trong khi d6 phdi hop ca 4
vung ma vach nay (rbcL + ITS + matK + trnH-
psbA) phan biét dugc 90,21% (Tan et al., 2018).
Armenise va dong tac gia (2012) da phdi hop 2
ving gen rbcL va matK dé danh gia kha niang
phan biét 25 loai thong, két qua cho thiy ving
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gen rbcL phan biét dugc 57%, trong khi d6 t6
hop rbcL + matK phan biét 100%.

Hai va dong tac gia (2021) da phat trién thanh
cbng 2 vung gen la matK va trnH-psbA cho
Thong xuan nha véi chiéu dai ving gen 802 bp
va 555 bp (theo thtr tu twong ng). Nhom tac
gia cling chi ra rang, ving gen matK c6 mirc do
tuong dong 100% v6i nhiéu loai thong khac,
nén khong thé sir dung trong giam dinh loai, con
vung gen trnH-psbA c¢6 kha nang phan biét loai
Thong xuan nha vdi cac loai thong khac, duy
chi co loai Thong P. kwangtungensis c6 mirc do
tuong dong 100%. Két qua nghién ctru trén rat
¢6 y nghia trong viéc sir dung mi vach ADN dé
nhan dién loai Thong xuén nha.

Trong nghién ctru nay, ving gen rbcL co thé
duogc sir dung dé phan biét loai Thong xuan nha
v6i mot sd loai thong, trir loai P. armandii c6
mic d twong dong 100%. Péi véi ving gen
trnF-trnL cling su dung dugc trong phan biét
loai Thong xuan nha v6i mot sb loai thong khéc,
ngoai tru loai P. bungeana c6 muc d¢ tuong
ddng 100%.
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Céc két qua nghién ctru néu trén cho thdy, viéc
stt dung don 1¢ mot ving gen ma vach ADN dé
phan loai hay giam dinh loai thuong s€ cho hi¢u
qua phan biét thép, muc do chinh xac chua cao,
nhit 12 cho cac loai ciy gd cimg. Do d6 viée
phat trién cac ving gen mi vach ADN cho
Thong xuan nha 13 can thiét.

Két qua nghién ctru gop phan xay dung co so dit
liéu ving gen Thong xuan nha va 1a tién dé cho
viéc xac dinh muc do phan biét loai béng su
phéi hop nhiéu viing gen mé vach vé6i nhau, gop
phan vao viéc giam dinh loai thong quy hiém.

IV.KET LUAN

Nghién ctru nay da x4c dinh va dic trung hai
vung gen luc lap rbcL va trnF-trnL caa loai
Thong xuan nha (Pinus cernua L.K. Phan ex
Aver., K.S. Nguyen & T.H. Nguyen), loai thong
nam 14 dac hiru, quy hiém cua Viét Nam. Két
qua cho thay, ca hai ving gen déu dugc khuéch
dai va giai trinh ty thanh cong, véi chiéu dai lan
lugt 1a 519 bp (rbcL) va 938 bp (trnF-trnL).
Trinh ty ving gen rbcL ¢6 mirc d6 bao thu cao,
thé hién sy trong dong gan nhu tuyét d6i (99,8 -
100%) véi cac loai thong cung chi, trong khi
ving gen trnF-trnL thé hién bién di di truyén
vura phai (97,5 - 100%), phu hop cho viéc phan
biét va xac dinh moi quan h¢ di truyén gitra cac
loai gan giii.

Cay phat sinh chung loai dugc xay dung tur hai
ving gen déu khang dinh mdi quan hé tién héa
gan giii gitta Thong xuin nha (P. cernua) va
nhém Thong nim 14 chau A. Viéc cong bd lan
dau tién hai trinh tu rbcL va trnF-trnL caa loai
nay trén Ngan hang Gen Quéc té (PX516299)
d3 gop phan mé rong co s dir liéu ma vach
ADN thuc vat ctia Viét Nam, tao tién dé cho cac
nghién ctru tiép theo vé phan loai, giam dinh va
bao tdn ngudn gen cia cac loai théng quy hiém.

Két qua nghién ciru dong thoi cho thay viée két
hop da vung gen, dac biét la cac vung co tde do
tién hoa khac nhau, 1a mot chién lugc toi wu dé
nang cao do chinh xac trong giam dinh va
nghién ciru quan hé phat sinh loai. Do do, két
qua nghién ctru khong chi cung cdp cong cu
phan tr tin cdy cho viéc nhén dang loai Thong
xuan nha quy hiém ma con tao co s& khoa hoc
vitng chic, gbp phan quan trong vio cac chién
lugc bao ton va quan Iy ngudn gen loai cay dic
hiru ndy mot cach hiéu qua va bén viing.

LOI CAM ON: Céng trinh nghién ciru duwoc
thue hién véi sw hé tro kinh phi cua Vién Han
ldam Khoa hoc va Cong nghé Viét Nam, ma $6
NVCC08.06/25-25, nghién ciru co sir dung trang
thiét bi phong Thi nghiém Trong diém Céng
nghé Véc xin va ADN ung dung, Vién Sinh hoc.
Nhom tac gia xin tran trong cam on.
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