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PHAN TiCH QUAN HE DI TRUYEN QUAN THE LONG NAO
(Cinnamomum Camphora L. Presl) BANG KY THUAT PCR-RAPD

Ha Van Huan
TS. Truong Pai hoc Lam nghiép
TOM TAT

Nghién ciru nay sir dung k¥ thuat PCR-RAPD dé phan tich da dang va quan h¢ di truyén ciia quan thé Long nio
duoc trong tai rimg Thuc nghiém cua truong Pai hoc Lam nghiép. Str dung 10 doan mdi ngau nhién dé phan
tich 20 mau Long ndo da thu dugc téng s6 631 bang ADN, trong d6 ¢6 351 bang da hinh, trung binh ty 1é bang
ADN da hinh chiém 55,63%. Trong do mdi PLOS cho ty 1é bang ADN da hinh cao nhat dat 78,26%, chi c6 mdi
PLO6 cho két qua don hinh. Hé s tuong dong di truyén ting cap mau nam trong khoang tir 0,69 -1,00
(tuong ung véi tr 69% 100%) su sai khac di truyen giita cdc mau nam trong khoang tir 0-31%. Da xay dung
duoc so dd hinh cay thé hién mdi quan hé di truyen gitia 20 ca thé Long ndo, dugc chia thanh 3 nhom chinh:
Nhém I chi ¢6 duy nhat mau LN8; Nhom II, gobm: LN3, LN12, LN6 va LN14; Nhom III, gom: LN1, LN4, LN13,
LN2, LN10, LN7, LN9, LN19, LNS, LN17, LN20, LN18, LN11, LN15 va LN16. Trong d6, Nhém II va Nhom
11 lai chia thanh cac phan nhém nho. Két qua phan tich cho thdy cac ca thé Long ndo trong ¢ khu rimg thuc

nghiém ciia truong Dai hoc Lam nghiép ¢ miic d¢ da dang di truyén kha cao.

Tir khéa: Chi thi phén ti, da dang di truyén, Long néio, méi ngéu nhién, RAPD.

I. PAT VAN DE

Long ndo (Cinnamomum Camphora L. Presl)
1a loai cay gb 16m, c6 thé cao ti 40 m, dudong
kinh c6 thé dat t6i 200 cm. Trén thé gidi, Long
ndo phan bd ¢ khu vuc Pong A, trong d6 ¢
nhiéu ¢ Pai Loan, phia Nam Nhat Ban, Dong
Nam Trung Quéc va khu vuc Péng Duong
(http://vi.wikipedia.org/). O Viét Nam, Long
nio dugc trong & Ha Giang tir thoi Phap thudc
va sau d6 duoc trong & cac tinh mién nai phia
Bic. Hién nay, mot sd noi trong ven dudng dé
léy bong mat, nhu: Ha Noi, Thira Thién Hué,
Gia Lai,...
tAt ca cac bd phéan cua cay nhu 14, than, canh,

Long ndo 1a cay c6 gia tri rat cao,

. déu dugc st dung dé chung cat tinh dau
dung trong cong nghiép va y duge. Long ndo
c¢6 thé duoc trong rimg dé liy gb hoic trong
lam cdy bong mat, do cdy co tan rong, 1a xanh
quanh nim, c6 kha ning hap thy mot sé ion
kim loai ndng (nhu chi) lam sach méi truong.
Vi vay, Long ndo duoc trong ven dudng phd,
khu d6 thi ¢ nhiéu thanh ph 16n.

Dén nay, chua c6 nghién ctru nao vé phan
tich da dang, quan hé di truyén loai Long nio
dugc bao cdo. Gan day, nho sy phat trién cua

cac ky thudt sinh hoc phan tir, nhu: RAPD,
AFLP, RFLP, SSR, SNP,...
mdi quan hé di truyén giita cac ca thé, quan thé

cho phép danh gia

va cc xuét x{r sinh vt mot cach nhanh chong
(Atienzar va cong su, 2000; Costa va cOng su,
2006; Kawar va cong su, 2009). Trong do, chi
thi RAPD la m¢t trong nhitng chi thi da dugc
sir dung kha phd bién dé danh gia da dang di
truyén & nhiéu loai ciy ring, nhu: Lim xanh
(Nguyén Hoang Nghia va cong su, 2005), cay
ho Dau (Nguyén DPuc Thanh va cong su,
2005), Sao 1a hinh tim (Hopea cordata Vital)
(Nguyén Hoang Nghia va cong su, 2006), ho
Song may (Sarmah va cong sy, 2007; Vii Thi
Hué va cong sy, 2009), Sao mang Ca Na
(Hopea reticulate Tardicu) (Nguyén BDuc
Thanh va cong su, 2009), Tram ban dia
(Melaleuca cajuputi) (Nguyén Viét Cuong va
cong su, 2010) va Dau rai (Dipterocarpus
alatus Roxb) (Nguyén Thi Hai Hong va cong
su, 2012). Trong nghién ctru nay, tac gia da
tién hanh phan tich, danh gid mdi quan hé di
truyén quan thé Long ndo duogc trong tai ring
thuc nghiém cua truong Pai hoc Lam nghiép
bang k¥ thuat PCR-RAPD. Két qua nghién ciru
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s& 1a co s khoa hoc quan trong dé dé xudt cac
bién phap bao ton ngudn gen, cai thién gidng
phit hop va hidu qua nhét.
IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu: 20 méu 14 dugc 14y tir 20 cdy Long
nio dugc trong & khu rimg thuc nghiém (nui
Ludt) ctia truong Dai hoc Lam nghiép, cac miu
duogc ky hiéu LN1-LN20 va 10 moi ngau nhién.

Bang 1. Danh muc méoi ngdu nhién dwoc siv dung
trong nghién ciru

Ki hiéu Trinh tw

TT Ae . N As

moi nucleotide ciia moi
1 PLO1 5’-GGACTGGAGT-3’
2 PLO2 5’-TGGGGGACTC-3’
3 PLO3 5’-TTCCCCCGCT-3’
4 PLO4 5’-GGACCCTTAC-3’
5 PLO5 5’-TGGACCGGTG-3’
6 PL06 5’-AAGCCTCGTC-3’
7 PLO7 5’-ACTTCGCCAC-3’
8 PLOS 5’-GGCGGACTGT-3’
9 PL09 5’-GGGAAGGACA-3’
10 PL10 5’-GCTGTGCAGC-3’

Héa chit: Cac dung dich tach chiét ADN
tong sb tir thuc vat: Dém chiét EBA (2% (w/v)
CTAB, 100mM Tris (pH 8.0), 20mM EDTA,
1,4M NaCl, 4% (w/~v) PVP, 0,1% (w/v)
Ascorbic acid, 10mM p — Mercaptoethanol),
dém chiét EBB (100mM Tris-HCI (pH 8.0),
50mM EDTA, 100mM NaCl, 10mM p
Mercaptoethanol); dém TE; cac hoa chat khac
nhu: SDS, Potassium acetate, Sodium acetate,
Ethanol, Isopropanol do cic hing héa chét
Serva, Himedia, Merck cung cép. Céac hoa chét
cho PCR-RAPD: 10X PCR buffer minus Mg,
MgCl, (10 mM), dNTP mix (2,5 mM), mdi
ngau nhién, Taq DNA polymerase (5 units/ul);
héa chit cho dién di ADN: Agarose,
RedSafeTM Nucleic Acid Staining Solution,
DNA marker do cac hang Norgen, iNtRON
Biotechnology cung cép.

Phwong phap nghién ciru
Tach chiét ADN téng sd tir cac mau la cay
Long nio duoc tién hanh theo phuong phip

ctia Keb-Llanes va cong su (2002). Nong do va
d6 tinh sach cua dung dich ADN téng s6 duge
xac dinh bang phuong phap quang phd ké.
Phan tng PCR-RAPD sir dung 10 mdi ngau
nhién va dugc thyc hi€n trén may PCR 9700
ctiia hing Applied Biosystems (M¥), moi phan
ung PCR-RAPD dugc thuc hién trong téng thé
tich 25ul, bao gébm: H,O deion (13,5 pl), 10X
PCR buffer minus Mg*" (2,5 ul), 25 mM
MgCl (2,5ul), 2,5 mM dNTP mix (2,0 ul), 10
uM Moi ngau nhién (2,0ul), 5 U/ul Taq DNA
polymerase (0,5ul) va 50ng/ul DNA khudn
(2ul). Két qua PCR-RAPD dugc kiém tra bang
dién di trén gel agarose 1,5 %, quan sat két qua
dudi deén cuc tim va chup anh.

Phan tich s6 liéu: Su dung phin mém
NTSYSpc version 2.0 dé phan tich quan hé di
truyén gitra cac mau nghién ciru. Két qua dién
di san phim PCR-RAPD véi cac mdi ngiu
nhién dugc st dung dé xac dinh cac phan doan
ADN da hinh va don hinh dva vao su xuét hién
hay khong xuat hién ciia bang ADN giita cac
mau nghién ciru. Cac bing nay dugc ma hoa
theo hé nhi phan 0 va 1 theo nguyén tic: S6 1 -
xuét hién phan doan ADN va sé 0- khong xuét
hién phan doan ADN. S6 liéu nay s& duogc st
dung dé xay dung ma tran twong dong. Cac ma
trdn ndy biéu hién cho mbi quan hé xa gin vé
mit di truyén gitta cdc mau phén tich. Phin
mém NTSYSpc cho phép chuyén hoa cac sd
liéu vé& tuong quan di truyén giita cic mau &
dang ma tran thanh dang biéu d6 hinh cay (con
goi 1a cay tién hoa), cac mau c6 hé sb tuong
ddng tuong duong nhau s& dugc xép vao mot
nhém. Dya vao biéu do hinh cdy nay co thé
danh gia dugc muc do da dang va tuong quan
di truyén giita cdc mau nghién ciru.

KET QUA VA THAO LUAN
Tach chiét ADN téng s6 tir miu la Long nio

Tach chiét ADN tong sé tir 20 mau 14 ciy
Long ndo theo phuong phap cua Keb-Llanes
va cong sy (2002). Két qua tach chiét ADN
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tong sd duoc kiém tra bang phuong phap dién
di trén gel agarose 1,0%, Kkét qua dién di duoc
thé hién trén anh dién di nhu ¢ hinh 1.

1 2 3 4 5 6 7 8

11 12 13 14 15 16 17 18

Hinh 1. ADN tong sé tich chié'tﬁt’ 20 miu Long nao
Giéng 1-20 tuong ung véi cac mau Long ndo 1 dén 20
(LN1-LN20)

Két qua dién di trén hinh 1 cho thay, bing
DNA téng s6 thu dugc déu gon, tap trung,
khong xuat hién vét sang dudi kéo dai. Piéu do
cho thdy cac mau ADN tach chiét duoc co do

nguyén ven cao, khong 1an protein, cac loai
ARN va cac tap chét khac. Piéu nay ching to
phuong phép tach chiét ADN tong sé duoc sir
dung 1a phu hop v&i dbi tuong cdy Long nio.
ADN tong s thu duge dam bao céc tiéu chuan
k¥ thuat dé tién hanh cac thi nghiém tiép theo.
Ngoai ra, néng dd va do tinh sach cua dung
dich ADN ciing c6 anh huong dén két qua
nhin ban ADN ngiu nhién bing ky thuat
RAPD. Két qua xac dinh néng do va do tinh
sach cua dung dich ADN tach chiét tir cic mau
Long ndo cho thay, ty s6 OD2gonm/ODasonm cua
tat ca ciac mau ADN Long ndo déu nim trong
khoang 1,7 — 2,0. Két qua nay cho thdy cac
mau ADN ddm bdo do tinh sach can thiét dé
thuc hién cic phian trng PCR-RAPD. Cac mau
ADN téng s6 sau khi xac dinh néng do duoc
pha lodng dén ndng d6 nhu nhau (50 ng/ul), dé
thuc hi¢n phan ing PCR-RAPD.

Bang 2. Nong dj dung dich ADN téng sé tach chiét tiv cdc mdu nghién ciru

Kihieumiu  ODjeum OD 500 OD;E)Y/(I)‘-*DZSO N"‘;ﬁg‘i’n‘l‘)DN
NI 0,29 0,15 1,93 725
LN2 0,33 0,16 2,06 825
LN3 0,35 0,18 1,94 875
N4 0,46 0,23 2,00 1.150
LN5 037 0,19 1,95 925
LNG6 0,25 0,12 2,08 625
LN7 0,43 0,22 1,95 1.075
N8 0,32 0,17 1,88 800
LN9 0,44 0,25 1,76 1.100
LN10 0,45 0,23 1,96 1125
LNI1 0,27 0,15 1,80 675
LN12 0,39 0,19 2,05 975
LN13 0,36 0,19 1,89 900
LN14 0,48 0,25 1,92 1.200
LNI5 031 0,17 1,82 775
LN16 037 0,19 1,95 925
LN17 0,41 0,22 1,86 1.025
LNI8 0,43 0,25 1,72 1.075
LN19 032 0,15 2,13 800
LN20 0,36 0,19 1,89 900

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 2-2015 5



Céng nghé sinh hoc & Giong ciy trong

Két qua phan tich PCR-RAPD

St dung 10 doan mdi ngdu nhién dé chay
phan ung PCR-RAPD trén 20 mau ADN
khuon duoc tach chiét tir 20 mau 14 Long nio
dé phan tich da dang di truyén va quan hé di
truyén cua quan thé Long ndo. Két qua dién di
san phém PCR-RAPD cho théy, ca 10 doan
moi ngdu nhién dugce st dung déu xudt hién
phan doan ADN dugc nhan ban. Trong 10 mdi
nghién ctru thi ¢ 9/10 modi (modi PLO1, PLO2,

PLO3, PL0O4, PLOS, PLO7, PLO8, PL09, PL10)
c6 biang ADN da hinh gifta 20 mau phan tich,
trong d6 moi PLO8 cho ty 1& bang ADN da
hinh cao nhét dat 78,26% (hinh 2), duy nhét
chi ¢6 mdi PL06 cho két qua don hinh bing
ADN. Nhu viy, ty 1é bang da hinh ciia cac mdi
dao dong tir 0% (PL06) dén 78,26% (PLOS).
Két qua théng ké cac bing ADN duoc nhin
ban va bing ADN da hinh dwgc tong hop &
bang 3.

Bang 3. Téng hop sé logi phéin doan, bing ADN dwoc nhén bén va
sé phén doan, bang ADN da hinh

Tén S;;Og’l’;‘i g’]')‘;“ Loai phén doan ADN da hinh Sil]’)i'l‘g Biing ADN da hinh
moi d“‘-ifﬁ‘;hﬁ“ $6 lugng T§ 18 (%) d“‘-ifﬁ‘;hﬁ“ Sélugng Ty 1 (%)
PLOI 3 2 66,67 55 35 63,64
PL02 3 2 66,67 52 32 61,54
PLO3 4 3 75,00 58 38 65,52
PLO4 3 2 66,67 47 27 57,45
PLOS 2 1 50,00 38 18 47,37
PLO6 2 0 0,00 40 0 0,00
PLO7 5 3 60,00 88 48 54,55
PLO8 5 4 80,00 92 72 78,26
PLO9 5 3 60,00 86 46 53,49
PL10 4 2 50,00 75 35 46,67
Téng 36 2 61,11 631 351 55,63

Két qua nhan ban cac doan ADN bang PCR
sir dung 10 moi ngau nhién trén 20 mau Long
ndo, thu dugc tong sé 631 biang ADN, trong dé
c6 351 bang da hinh (bang 3), trung binh ty 1¢
biang ADN da hinh chiém 55,63%, trong d6
moi PLO8 cho ty 1& bang ADN da hinh cao
nhit dat 78,26%, chi c6 mdi PLO6 cho két qua
don hinh. Céc bang ADN c6 kich thudc dao
dong tir 0,25 — 1,8 Kb. Két qua phan tich cho
thiy mirc d6 da hinh ADN giita 20 c4 thé Long

nao & muc kha cao.

Hinh 2. Sdn phim PCR-RAPD ciia 20 méu Long
) ndo véi moi PLOS
Gieng 1-20 twong tmg véi cac mau LN1-LN20
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Két qua phan tich mdi quan hé di truyén  2.0. Két qua thu dugc trinh bay ¢ bang 4 cho
giira cAc mAu Long nio thdy, hé sé tuong ddng di truyén timg cip mau

Mirc d6 da dang di truyén va méi quanhé di ~ nam trong khoang tir 0,69 -1,00 (twong tmg véi
truyén giita cac ca thé trong quan thé Long ndo  tir 69% -100%), nghia la su sai khac di truyén
& murc d6 phén tir dugc thiét 1ap dwa trén co s¢  giita cac mau niam trong khoang tir 0-31%.
su giéng hay khac nhau vé sb phin doan va  Diéu nay, cho thiy cac ca thé trong quan thé
kich thudc ctua cac phan doan ADN dugc nhan  Long ndo duogc tréng tai rung thyc nghiém,
ban ngiu nhién, duoc thé hién béng sb bang  truong Dai hoc Lam nghié€p c6 su khac nhau vé
ADN va vi tri ctia cac bang trén ban dién di. S6 vé mat di truyén, hay noi cach khac 1a c6 su da
liéu sau khi dugc mi héa thanh ky tw 1 va 0,  dang di truyén giita cac ca thé trong quan thé.
dugc xir Iy bang phin mém NTSY Spc-version

Bang 4. H¢ so twong dong di truyén giita cac mau Long ndo nghién ciru
LN1 LN2 LN3 LN4 LN5 LN6 LN7 LNS LNS LN10 LN11 LN12 LN13 LN14 LN15 LN16 LN17 LN18 LN19 LN20
INT 1.00
LNZ 072 1.00
IN3 0869 0.75 1.00
IN4 0.83 0.83 0.69 1.00
LN5 0.83 0.77 0.80 0.77 1.00
IN6 077 0.77 0.75 0.72 0.77 1.00
LN7 0.75 0.86 0.83 0.80 0.80 0.80 1.00
LNE 0.77 0.72 0.69 0.77 0.83 0.72 0.69 1.00
LNg 0.77 0.88 0.86 0.83 0.83 0.83 0.91 0.72 1.00
LN10 0.83 0.88 0.80 0.77 0.83 0.88 0.86 0.77 0.88 1.00
LN11 0.80 0.80 0.66 0.80 0.86 0.75 0.77 0.75 0.80 0.75 1.00
LN12 0.75 0.80 0.83 0.80 0.80 0.80 0.83 0.75 0.86 0.80 0.77 1.00
LN13 0.80 0.80 0.77 0.80 0.80 0.75 0.77 0.75 0.86 0.80 0.77 0.77 1.00
LN14 0.89 0.80 0.77 0.75 0.80 0.80 0.83 0.80 0.80 0.80 0.72 0.83 0.72 1.00
LN15 0.80 0.80 0.77 0.80 0.86 0.80 0.83 0.80 0.86 0.86 0.77 0.77 0.77 0.72 1.00
LN16 0.72 0.88 0.69 0.83 0.72 0.77 0.86 0.66 0.83 0.77 0.86 0.75 0.75 0.89 0.75 1.00
IN17 0.83 0.88 0.75 0.83 0.88 0.77 0.86 0.83 0.88 0.88 0.86 0.86 0.80 0.86 0.86 077 1.00
LN18 0.77 0.88 0.80 0.77 0.88 0.77 0.86 0.77 0.88 0.83 0.86 0.80 0.80 0.80 0.86 0.83 0.28 1.00
LN19 0.80 0.80 0.77 0.86 0.75 0.80 0.88 0.75 0.86 0.80 0.77 0.83 0.77 0.83 0.77 080 0.80 0.80 1.00
1LN20 0.86 0.86 0.77 0.86 0.91 0.80 0.88 0.80 0.91 0.86 0.88 0.88 0.83 083 088 080 057 051 083 1.00

Dé thudn loi cho viéc phan tich, danh gia  co6 hé sb twong dong twong duong nhau s&
quan hé di truyén giita cac ca thé Long ndo, st dugc xép vao mot nhom. Dya vio biéu d6 hinh
dung phan mém NTSYSpc chuyén hoa cic s6  ciy nay chiing ta c6 thé danh gia duge murc do
libu vé twong quan di truyén giita cac mau &  da dang va twong quan di truyén giita cac mau
Béang 4 thanh dang biéu do hinh ciy, cac mdu  nghién ctru (hinh 3).

NI
LM
INI3

=z 2 z =z

T T 1
076 08 081 0% 097

Coefficient
Hinh 3. Hinh cdy moi quan hé di truyén giiva cac mau nghién ciru
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Biéu do hinh cdy nhu hinh 3 thé hién mbi
quan hé di truyén giita cic mau nghién ciru, da
chia 20 mau Long ndo thanh 3 nhém chinh:
Nhom I chi ¢6 duy nhdt mau LNS; Nhom II,
gdm: LN3, LN12, LN6 va LN14; Nhom III,
gdm: LN1, LN4, LN13, LN2, LN10, LN7, LN,
LN19, LN5, LN17, LN20, LN18, LN11, LN15
va LN16. Trong d6, Nhom II va Nhom 111 lai
chia thanh cac phan nhom nhé nhu Hinh 3
KET LUAN

St dung 10 doan moi ngiu nhién dé phan
tich da dang va quan hé di truyén cta 20 cé thé
Long nio bang k¥ thuat PCR-RAPD, két qua
thu duoc tong sé 631 bang ADN, trong d6 ¢
351 bang da hinh, trung binh ty I¢ bang ADN
da hinh chiém 55,63%, trong d6 mdi PLO8 cho
ty 1¢ bang ADN da hinh cao nhat dat 78,26%,
chi c6 mdi PLO6 cho két qua don hinh. Hé sb
tuong dong di truyén timg cip miu nim trong
khoang tur 0,69 -1,00, sy sai khac di truyén
giita cic mau nam trong khoang tir 0-31%. Pa
xay dung dugc so do hinh ciy thé hién mbi
quan hé di truyén giira 20 c4 thé Long ndo. Két
qua nay cho thy céc ca thé Long ndo trdng &
khu rimg thyc nghiém cua truong Pai hoc Lam
nghiép c6 mirc d6 da dang di truyén kha cao.
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Céng nghé sinh hoc & Giéng ciy trong

ANALYSIS OF GENETIC RELATIONSHIP OF THE
Cinnamomum Camphora L. Presl POPULATION BY PCR - RAPD

Ha Van Huan
SUMMARY

Cinnamomum Camphora L. Presl is large tree species that has high value. In order to get scientific basis for the
genetic conservation, development and variety improvement, analysis of genetic relationship of the
Cinnamomum Camphora is urgently needed. In this study, PCR-RAPD technique was used to analyse the
genetic relationship of 20 Camphora L. Presl samples collected from experimental forest of Vietnam Forestry
University. 10 random primers used for the analysis generated 631 bands of which 351 bands were
polymorphic, accounting for 55.63%. The PLO8 primer for the highest polymorphic DNA band reached 78.26
%. Coefficient of similarity ranged from 0.69 to 1.00. The level of genetic diversity between individuals in
population ranged from 0-31%. The samples can be divided into three large groups: Group I: has only LNS;
Group II: including the LN3, LN12, LN6 and LN14; Group LI including the LN1, LN4, LN13, LN2, LN10,
LN7, LN9, LN19, LNS5, LN17, LN20, LN18, LN11, LN15 and LN16. Results of the analysis showed that the
Cinnamomum camphora population grow in experimental forest of Vietnam Forestry University has high
genetic diversity.

Keywords: Cinnamomum Camphora, genetic diversity, molecular marker, random primer, RAPD.
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