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Tom tit:

Véan sam Phan Xi Pang (Abies delavayi subsp. fans;panenszs (Q.P. Xlang) Rurhforth) 1a loai thwe vat ban dia thu’(rng
phén bd & dd cao tu’ 2.400 m so v6i muwc nwéc bién. Pay 1a loai nim trong danh luc cac loai thwe vat nguy cap can
dwgc bao vé va bi cAm khai thac, sir dung vi muc dich thwong mai. Quén thé Van sam ciia Viét Nam tép trung duy
nhit ¢ mdt ving niii thudc dinh Phan Xi Ping véi duwong kinh quén thé khoang 3 km, & d cao 2.600-2.950 m, cach
xa quén thé Van sam ¢ Cang Shan, Trung Quéc khoang 500 km. Trong nghién ctru nay, nham tim hiéu rd hon vé sy
sai khac di truyén giira loai Van sam phan b6 & Phan Xi Ping Viét Nam véi loai Van sam phéan bd tai Trung Qudc,
cAc tac gia da tién hanh doc trinh tw 2 viing gen luc lap gdm rbcL va trnH-psbA va so sanh véi loai Van sam ciia Trung
Qudc. Két qua cho thiy, phan loai Van sam Phan Xi Piing ciia Viét Nam ¢6 mdt vi tri Nucleotide sai khac so véi loai
Abies nukiangensis cia Trung Qudc & vi tri s6 455 trén ving gen rbcL va 2 vi tri Nucleotide sai khac trén viing gen
trnH-psbA & vi tri s6 332 va 503. Trinh ty hai viing gen rbcL va trnH-psbA ciia loai Van sam Phan Xi Ping ciia Viét
Nam da dwoc ding ky 1én Ngan hang gen thé giéi (GenBank) v6i ma sé truy cap 1a MK783132 va MK783131.

Tir khéa: Abies delavayi, Abies delavayi subsp. fansipanensis, DNA chloroplast, rbcL, trnH-psbA, Viét Nam.
Chi s6 phén logi: 1.6

Md dau Phén lodi Van sam ¢ Viét Nam duoc ghi nhan va mo
ta boi Frajon va Siba nam 1990 [2] véi tén khoa hoc Abies
delavayi var. nukiangensis auct.non (W.C. Cheng & L.K.
Fu) Frajon & Siba, sau d6 dugc nha khoa hoc Trung Qudc
Q.P. Xiang dat lai tén khoa hoc 1a Abies fansipanensis Q.P.
Xiang [11]; dén nam 1999, loai nay dwoc Rushforth mé ta
va dat lai tén la Abies delavayi subsp. fansipanensi (Q.P.

Chi Van sam (d4bies) c6 khoang 48 loai, la mdt trong
nhitng chi ¢6 s6 luong loai 16n nhét so véi cac chi khac
trong ho Thong (Pinaceae) [1]. Chi nay dugc ghi nhan va
dat t€n boi nha khoa hoc Miller vao nam 1754 [2]. Abies
phan bd rai rac ¢ Trung va Bic My, chau Au, Bic Phi, chau
A (phia nam day Hlm‘alay.a, phia nam Trung Quoce) [3]. Hau Xiang) Rushforth. Tuy nhién, cac tac gia nay mai chi ding
hét cac nghién ctru vé chi ndy trén thé gidi déu chirardng  14i & phuong phap dinh loai chit yéu dwa trén quan diém hinh
day la nhimg loai thyc vat ngoai ¢6 gia tri kinh t€ cao, con 4 ma chua di sau phan tich dac diém di truyén ctia loai.
co vai tro quan trong trong cac h¢ sinh thai 4 nhiét d6i, on  Theo Keith Rushforth [1], vé mit hinh thai (mau sic cua
doi, mot trong nhimg ving dau nguon ddc biét nhay cam  pop c4i, cu thé mau sc ciia nén cai phan loai Van sam Phan
[1-6]. Xi Pang c6 mau tim nhat hon mau cia A4. nukzanger’les), loa}

Theo Danh luc d6 ctia TUCN (ver. 2013.1) [7] vé cac loai 1Ay ¢0 sur khac bi€t v6i loai Van sam ¢ Trung Quoc nén dé
loai Van sam Phan Xi Pang la bac dudi loai (tuc 1a loai dac
hiru Hoang Lién). Van dé nay con nhiéu tranh cdi do chua
¢6 thong tin vé dic diém di truyén (gen) cta loai Van sam
Phan Xi Pang dé khang dinh né 1a Abies delavayi Franch.
hay la Abies delavayi. subsp. fansipanensis (Q.P. Xiang)
Rushforth [5].

bi de doa toan cau, Van sam Phan Xi Pang (Abies delavayi
subsp. fansipanensis) duoc xép vao mirc d6 de doa rit nguy
cap, con theo Sach do Viét Nam xudt ban nim 2007 thi
chung duoc xép 0 muc s€ nguy cép (VU) [8]. Tir nam 2006
dén nay, Van sam Phan Xi Pang luén dugc xép vao nhém
IA 12 nhém cam khai thac va str dung vi muc dich thuong
mai [9, 10]. Trong vai nam tro lai day, phan loai hoc dua trén cac chi
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Abstract:

Abies delavayi subsp. fansipanensis (Xiang Q.P.)
Rurhforth) or Abies delavayi var. nukiangensis auct.
non is a native plant, distributes at altitudes about 2,400
m above sea level. This plant belongs to the Pinaceae
family and is listed in endangered, precious and rare
species banned from commercial exploitation. The Abies
delavayi subsp. fansipanensis population in Vietnam
only concentrates in a mountainous area at the peak of
Fansipan with a population diameter of about 3 km at an
altitude of 2,600 to 2,950 m, and is about 500 km far from
the Abies delavayi population in Cang Shan (China). In
this study, the author sequenced the region of the rbcL
and trnH-psbA of Abies delavayi subsp. fansipanensis in
Vietnam, compared with the Abies delavayi of China to
better understand the genetic characteristics of Abies
delavayi subsp. fansipanensis in Vietnam. The results
showed that the Abies delavayi subsp. fansipanensis in
Vietnam has a different nucleotide position compared to
the Chinese Abies nukiangensis at nucleotide no. 455 on
the rbcL gene region and two other nucleotide positions
in the #rnH-psbA genome at positions 332 and 503. The
sequences of the rbcL. and #rnH-psbA gene regions of
Abies delavayi subsp. fansipanensis from Vietnam were
registered into the GenBank with the accession number
MK?783132 and MK783131, respectively.

Keywords: Abies delavayi, Abies delavayi subsp.
fansipanensis, DNA chloroplast, rbcL, trnH-psbA,
Vietnam.

Classification number: 1.6
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thi phéan tir duoc phat trién manh mé boi cac phan tich ADN
cho phép thyuc hién duoc ngay ca trén cac mau vat khong
con nguyén ven, dic biét khong bi anh hudng boi bat cir
yéu tb khach quan nao. Hién nay, phan tich ADN duoc coi
la phuong phap quan trong, tin cay trong cac nghién ctru
vé phan loai hoc, dic biét trong cong tac giam dinh phép y.

O thuc vat, voi loi thé 13 ¢o kich thude nho, sb lugong
ban sao lon va di truyén on dinh qua cac thé hé nén cac gen
trong h¢ gen luc lap thuong dugc st dung nhu nhiing chi thi
phan tir trong cac nghién ciru vé phan loai. Tuy nhién, véi
moi nhém thue vat khac nhau thi kha nang phan loai chinh
xac cua cac chi thi phan tr 1a khac nhau, do vay viéc sir dung
két hop nhiéu chi thi phan tir d dwoc nhidu nha khoa hoc
trén thé gii quan tim nghién ctru. Trong mot nghién ciru vé
cac loai thyc vat & can dang trén Tap chi PNAS nam 2009,
Hi¢p hdi nghién ctru ma vach su séng (The Consortium for
the Barcode of Life - CBOL) da chirng minh 4 vuing gen ma
hoa gdm matK, rbcL, rpoB, rpoC1 va 3 ving gen khong ma
hoa trong h¢ gen luc lap 1a atpF-atpH, trnH-psbA, psbK-
psbl 1a nhitng chi thi phan tir htu hiéu trong cac nghién ctru
vé phan loai ¢ thyc vat trén can, dac biét su Kkét hop gitra
cac ving gen nay sé& cho két qua dang tin cy cao hon [12].

Trong nghién ctru nay, dé tim hiéu rd hon vé su sai khac
& cap d6 phan tir gitra loai Van sam phan b & Viét Nam véi
loai Van sam Trung Quéc, chung t6i da thuc hién gidi ma
trinh tir hai viing gen luc lap gdm rbcL va trnH-psbA. Day
1a 2 ving gen ma vach (barcoding) phd bién nhat thuong
dugc lua chon st dung trong cac nghién ctru vé phan loai/
giam dinh loai thyc vat.

Vat liéu va phuong phap nghién ciiu
Vit licu
Mau 14 ctia mot cdy Van sam Phan Xi Ping cao 12

m, duong kinh 38 cm, dugc thu tai d§ cao 2.636 m (N:
22°18,554°, E: 103°46.743), ky hiéu mau: A70 (hinh 1).

Hinh 1. Hinh dnh ciy Van sam Phan Xi Ping dwgc thu miu va vi tri
toa do ciia miu thu (nguén: Nguyén Hing Manh, 2019).
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Mau thu dugce bao quan trong silicagen va luu giir tai
Phong Hé théng hoc phén tir va di truyén bao ton, Vién Sinh
thai va Tai nguyén sinh vat dé phuc vu cho phan tich ADN.

Phwong phap

Téch chiét ADN tong s6: mau 1a duge tach chiét bang
CTAB theo quy trinh cda J.J. Doyle va D.J. Doyle (1987)
[13] (c6 cai tién dé phu hop vai diéu kién phong thi nghiém).
Kiém tra do sach va nong d6 ADN bang do quang phd trén
may NanoDrop One. ADN tong sé sau d6 dugc pha lodng
dat ndng do 10 ng/ul dé dung cho phan tng khuéch dai gen
(PCR).

Trinh tu cic cdp mdi dung cho khuéch dai ving gen
trnH-psbA va rbcL duge tong hop dua theo cac két qua

nghién ctru cua Kress va cs (2005) [14] va Hasebe va cs
(1994) [15] (bang 1).

Bang 1. Thong tin cac cip mdi sir dung.

Ténvinggen  Mbi xudi Mo nguge ML) Chiéu i Tham
s b se bitcipmdi vinggen khao
GITATGCATGAA  CGCGCATGGTGG
mHpshA G AATGCTC ATTCACAATCC 0 Gl (12
CTTCGGCACAAAA
rbel TCTAGCACACGAA 1\ oA NACGATCT 56 700 (15]
AGTCGAAGT CTCCA

Nhdn ban ving gen rbeL va trnH-psbA bang phan imng
PCR: phan tng nhan gen duoc thuc hién trong tong thé tich
14 50 pl véi céc thanh phan gdém: 32 pl H,0, 5 ul dém, 5 pl
dNTP, 3 pl mdi xudi F (30 pM), 3 ul moi ngugce R (30 pM),
1 ul ADN tong sd, 1 ul enzyme Taq polymerase. Chu trinh
nhiét duogc thyc hién trén may PCR system 9700 véi cac chu
ky gdm: bién tinh ¢ 95°C trong 3 phut, tiép theo 1a 35 chu ky
lap lai v&i mdi chu ky cu thé nhu sau: bién tinh & 95°C 30
gidy; bat cap ¢ 50°C (ddi voi gen trnH-psbA) va 56°C (d6i
voi gen rbel) trong 1 phut, kéo dai ¢ 72°C trong 1 phit,
cudi cting két thiic phan g ¢ 72°C trong 5 phut dé két thuc
phén tmg va bao quan mau & 4°C.

San pham PCR sau d6 duogc dién di kiém tra trén gel
agarose 1% (co chira gel red), soi gel trén dén chiéu anh
sang UV.

Gidi md trinh tw gen va xir Iy s6 liéu: san pham PCR
dugc tinh sach bang Sephadex G50 (Sigma). Phan tng giai
ma trinh ty nucleotide dugc thuc hién voi bo kit BigDye
terminator v3.1 trén may doc trinh ty ABI 3100 Avant
genetic analyzer (Applied Biosystems).

Str dung cong cu BLAST dé kiém tra tinh chinh x4c cta
ving gen duge khuéch dai bang cach xac dinh céc trinh
tu twong ddng véi trinh ty nay trong co s dit lidu trén
GenBank.
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Két qua sau d6 dugc so sanh vai trinh ty ciia mot sb loai
Abies khac trén GenBank (bang 2). Loai Thong kim tién
(Pseudolarix amabilis - MH749294.1) dugc st dung lam
loai ngoai nhém.

Bang 2. Danh sich cac lodi trén GenBank duwgc ding dé so sanh.

GenBank Code
TT Danh sach

rbcL. trnH-psbA
1 Abies delavayi JF940551.1 IN043652.2
2 Abies squamata JF940610.1 JN043711.2
3 Abies nukiangensis JF940536.1 JN043711.2
4 Abies forrestii JF940579.1
5 Abies holophylla JQ512508.1 JQ512263.1
6 Abies densa JF940556.1
7 Abies spectabilis MF786477.1 HQ833523.1
8 Abies firma JQ512506.1
9 Abies veichii IN935621.1
10 Abies pinsapo FR831932.1
11 Abies recurvata HQ833560.1 HQ833516.1
12 Abies alba FR832521.2 FR832521.2
13 Abies nephrolepis JF940596.1
14 Abies homolepis ABO015648.1
15 Abies cilicica MH069637.1
16 Abies balsamea IN935605.1
17 Abies bracteata AB029647.1
18 Abies magnifica EU331927.1
19 Abies hidalgensis EU269028.1
20 Abies grandis AB029646.1
21 Abies fabri IN043666.2
22 Abies fargesii IN043671.2
23 Abies beshanzuensis IN043643.2
24 Abies ferreana IN043675.2
25 Abies nebrodensis FR832517.2
26 Abies fanjingshanensis IN043641.2
27 Abies chensiensis IN043646.2

Phan mém ClustalW [16], GenDoc va MEGAS5.2 [17]
dugc dung dé phan tich dan liéu, bang khoang cach di
truyén duoc thiét 1ap theo phuong phap ti gian (Maximum
Parsimony), mtc d khac biét di truyén duoc tinh toan theo
mo hinh Kimura hai tham sb. Thuc hién véi 1.000 1an lap lai
dé xac dinh gia tri ung ho (bootstrap) trong cdy ML (MLBS)
va BI (BPP). Ngoai ra, cac nut trong cdy ML dugc danh gia
voi gia tri bootstrap 75% trd 1én va cac nut c6 BPP 95% tro
1én c6 ¥ nghia trong phan tich BI. Khoang cach di truyén (P)
giita cac loai trong chi duoc tinh toan bang Mega 7.0.



Tich chiét DNA tong s6: ADN tong s6 clia mau nghién
clru duoge tach chiét thanh cong voi két qua do OD260/
OD280 = 1,81, chimng t6 ham lugng DNA thu dugc c6 do
tinh khiét cao.

Nhdn ban gen bang PCR: két qua dién di san pham PCR
trén gel agarose 1% cho thiy, cac mau PCR 1én vach co kich
thude 600 va 700 bp twong tng voi kich thudc gen trnH-
psbA va rbeL nhu du kién (hinh 2).

M 1 2

T00sbp =»
600bp

Hinh 2. Hinh &nh dién di sin phim PCR trén gel agarose 1%.
Lane M: ADN ladder 1 kb; Lane 1: san pham PCR gen rbcL; Lane 2:
san phim PCR gen trnH-psbA.

San pham PCR duoc thyc hién doc trinh tu 2 chiéu. Két
qua giai trinh tu hai chiéu nhan duoc ciia mdi doan gen sau
d6 dugc ghép ndi v6i nhau dé thu vé mot trinh tw duy nhét
béng ph?m mém Chromas Pro. Trinh tu thu dugc sau hiéu
chinh ¢ dinh dang file fasta (.fas) dugc kiém tra bang cong
cu BLAST (www.ncbi.nlm.nih.gov/BLAST/) dé so sanh
Vv6i céc trinh ty sin co trén GenBank. Két qua phan tich
trinh ty trén phan mém Chromas Pro cho thdy da giai ma t6t
dugc doan gen c6 chiéu dai 700 bp cho ving gen rbcL va
doan gen dai 600 bp cho gen trnH-psbA.

Két qua phan tich 1an luot 2 viing gen nay bang phan mém
ClustalW va so sanh v6i cac loai Abies khac (bang 2) cho
thay, doan gen rbcL dai 700 bp cua phan loai Van sam Phan

ABD1SE48. 1 Abiss hamalspis
JEE5805 1 Abies balsamea
JFO40596.1 Abies nephroiepis
HOB3I560.1 Abies recunata
JMA35521 1 Abies weitchi
MFTBS4TT.1 Abies spectabilis
J0512506.1 Aies frma
JOS12508.1 Abies holophylia
JFO40556.1 Abies densa
JF940579.1 Abies fomest

()
JFO40536 1 Abies nukiangensis
JFS40551.1 Abies delmeryi
JF40510.1 Abies squamata

FRA31932 1 Ahies pinsapo
MHOE953T.1 Abies cilicica

rhell

FRE3182T.1 Aties aba
ABO29E4T. 1 Abies bractesta

EU331457.1 Abies magrifica
ELZES02E: 1 Abies hidalgensis
ABUZ9E46. 1 Abies grandis

DQ987889.1 Pseudolanx amabilis

—
0.002
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Xi Pang thu tai Viét Nam ma hoa duoc cho 226 acid amin,
trong d6 ty 1¢ Guanine (G) chiém 23,9%, Thymine (T) chiém
28,5%, Adenine (A) chiém 27% va Cytosine (C) chiém
20,6%. Phat hién mot vi tri Nucleotide sai khac & vi tri s&
455(T->G) so v6i mau Abies nukiangenenis cia Trung Qudc.

Dbi véi doan gen rrnH-psbA dai 600 bp cta phan loai
Van sam Phan Xi Pang thu tai Viét Nam, sau khi hi¢u chinh
va cit ghép, mot doan gen dai 568 bp dugc thu nhan va dung
dé phan tich. Két qua phan tich cho thay, doan gen frnH-
psbA dai 568 bp da ma hoa cho 176 acid amin, trong dé ty
16 G, T, A va C lan lugt 1a 21, 31,7, 28,3 va 19%. Phat hién
dugc 2 Nucleotide sai khac ¢ vi tri s6 332 va 503 (C->A)
s0 v6i mau A. nukiangensis ciia Trung Qudc (hinh 3). Tuy
nhién, ca 2 vi tri Nucleotide sai khac nay déu khong mang
y nghia Parsimony.

frmH-psbA
[

EATD
#N043638.2_Abies nukiangensis
oies delavayi

.1_Abies_nukisngensis
1_Abiss_delavayi
.1 Abiss forzestili

0.1 Abies squamata
1_Abies_denaa
1_Abies_holophylls
1_Abiss_firma

1 Abies spactabilis

1 Abiea spectabilis
slea_fabri
! Abies_beshanzusnais

i Abies_veitohii

Abies fargesii

BABO1BE4R, 1
FMM069637,1 A
; Abies_balasmes

7.1 _Abies_bracteata
1 _Abies_alba

1 Abies magnifica

Abies_hidalgensis
h'.--:qrnnﬂ'.-

hensiensis

INO49646. 2 Abies ch

cC TT’T

FABDZI646, GCTICT

Hinh 3. Vi tri ciac Nucleotide sai khac trén viung gen rbcL va frnH-
PsbA.

Két qua phan tich quan hé¢ di tmyen cho thay, mau
nghién ciru c6 moi quan hé gan giii nhat voi nhom gom A.
delavayi, A. nukiangenesis va A. Squamata (hinh 4). Trong
d6, mau nghién ctru ¢6 khoang cach di truyén so véi 4.
nukiangenesis va A. delavayi déu 1a 0,001, khoang cach di
truyén so voi 4. squamata 14 0,014,

el ey JHM3GTS 2 Abies ena

JHIAT505 D Mes chessienss

2 Admes; nebmdensis

0,02

Hinh 4. So d6 quan hé di truyén ciia mAu nghién ctru (A70) véi mot s6 loai Van sam khac dwa trén phén tich trinh tw gen rbcL va trnH-psbA.
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Keét luan

Trong nghién ctru nay, ching toi da giai ma thanh cong
trinh tu 2 vung gen luc lap gom rbcL va trnH-psbA ciia mau
phan loai Véan sam Phan Xi Pang thu tai Viét Nam. Két qua
so sanh trinh ty ving gen rbcL va trnH-psbA v6i mau A.
nukiangenesis thu tai Trung Qudc cho thay, mau phan loai
Van sam Phan Xi Pang c6 mot vi tri Nucleotide sai khac
trén trinh ty ving gen rbcL va 2 vi tri Nucleotide sai khéac
trén trinh tu ving gen frnH-psbA. V& mit hinh thai, theo
nghién ctru cua Keith Rushforth thi loai nay co sy khac biét
V6i A. nukiangenesis & mau sic ciia non, cu thé 1a noén cia
Van sam Phan Xi Pang c6 mau tim nhat hon.

Céc nghién ctru vé Van sam tir trude dén nay déu cho
rﬁng phén loai Van sam tai dinh Phan Xi Pang chinh la loai
Van sam A. nukiangenesis cua Trung Qudc. Viée phat hién
ra 3 vi tri Nucleotide sai khac trén 2 vung gen rbcL va trnH-
psbA clia mau Van sam thu tai Phan Xi Pang c6 ¥ nghia quan
trong trong vi€c xac dinh lai vi tri phan loai cua phan loai
Vén sam & ddy. Tuy nhién, dé khang dinh cac Nucleotide sai
khéc trén vung gen rbcL va trnH-psbA 1a céc sai khac mang
¥ nghia di truyén hay chi la céc sai khac do khoang cach dia
1y thi can tién hanh phan tich va so sanh dic diém di truyén
trén s6 lugng mau thu nhidu hon.

Trinh ty hai vung gen rbcL va trnH-psbA cua phan loai
Van sam Phan Xi Ping ¢ Viét Nam da dugc dang ky 1én
GenBank véi mi s truy cap lan luot 1a MK783132 va
MK783131.

Nghién ctru nay duoc thyc hién thong qua dé tai cip
Vién Han 1am KH&CN Viét Nam (ma so VAST04.04/20-
21). Cac tac gid xin chan thanh cdm on.
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