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Xéc dinh moi quan hé di truyén ciia mdt so dong Keo I3 trim
(Acacia auriculiformis) bang chi thi ISSR
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Tom tit:

Trong nghién ciru nay, 7 dong Keo 14 tram (Acacia auriculiformis) dang trong khao nghi¢m tai huyén Cam L9, tinh
Quing Tri dugc tién hanh danh gia da dang di truyén bang 15 mdi ISSR. Két qua cho thiy, 7 dong keo c6 h¢ s6 bién
dong di truyén ¢ mirc do trung binh. Trong d6, 4 mdi gom ISSR1, ISSR3, ISSR8 va ISSR15 cho chi s6 da hinh di
truyén tét hon cac moi con lai. Trong tong s6 40 phan doan dwgc khuéch dai c6 30 phian doan da hinh, chiém 75%.
Chi s6 da dang di truyén PIC dao dong trong khoing 0,28-0,33. Trong d6, moi ISSRS cho chi sé da dang di truyén
cao nhit (0,33), mdi ISSR15 cho mirc d) da dang di truyén thip nhit (0,28). 7 dong Keo 14 tram dwoc chia thanh 2
nhom chinh. Nhom I gﬁm 4 dong CIt7, CIt18, CIt19 va Clt26. Nhém IT gf‘)m 3 dong CIt25, Cl1t43 va CIt57. Su khac
bi¢t di truyén cé mdi twong quan véi kha ning sinh truéng cia cay. Két qua nay cho thiy, chi thi ISSR 1a cong cu
hd tro hiéu qua trong cong tic danh gia va chon loc ngudn gen tét trong chwong trinh chon gidng ciy 1am nghiép ciia

Viét Nam.

Tir khéa: chi thi phan tir, ISSR, Keo 14 tram, quan hé di truyén.

Chi s6 phin loai: 4.6
1. Dat van de

Keo 1a tram con duoc goi la cdy Tram bong vang co
ngudn gbc tir Australia, Papua New Guinea va Indonesia. ..,
duoc nhap vao Viét Nam tir dau thé ky XX [1, 2]. Cay Keo
14 tram ¢ dic tinh sinh truong nhanh vé duong kinh, chiéu
cao va hinh khéi, kha nang chéng chiu sau bénh hai tét, c6
kha ning thich img v6i nhidu diéu kién sinh thai va cac loai
dat khac nhau [2]. Ngoai gia tri vé mat kinh té, cdy Keo 1a
tram con ¢ gia tri vé mit moi truong vi co kha ning cai tao
dat, chng x6i mon [2].

Hién nay, cong tac nghién ctru, chon tao giéng Keo la
tram theo hudng nang cao kha nang chdng chiu va cho ning
sut, cht luong tdt dang dugc nhiéu nha khoa hoc quan tam
[2]. O Viét Nam, viéc nghién ciru chon tao giéng Keo 1a tram
duoc tién hanh chu yéu bang cac phuong phap chon loc tir
cac dong nhan gidng vo tinh (in vitro) hay cac dong nhap
ndi. Tu nam 1990, Vién Khoa hoc Lam nghiép Viét Nam da
tién hanh Chuong trinh cai thién gidng Keo 14 tram va dén
nay da chon loc dugc mot sb dong vo6 tinh c6 kha nang sinh
truong nhanh, chat lugng gd tot [3]. Nam 2015, 9 dong Keo
la tram vo tinh bao gém Clt7, Clt18, CIt19, Clt25, Clt26,
Clt43, CIt57, Clt98 va AA9 dugc danh gia khao nghiém mé
rong tai huyén Cam L¢, tinh Quéang Tri cho théy, gilia cac
dong keo 14 tram nay c6 sy khac biét rd rét vé sinh truong
va tinh chét co hoc gd [4, 5]. Két qua nghién ciru ciing cho
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thay su can thiét phai ¢6 cac nghién ctru chi tiét hon vé moi
quan h¢ di truyén gitta cac dong Keo 14 tram véi kha nang
sinh trudng cua chung.

Trong vai thap nién tr lai déy, cac k¥ thuat danh gia moi
quan hé di truyén bang cac chi thi phan tir (RAPD, SSR,
ISSR...) da dugc nghién clru va &p dung cho hi¢u qua cao
dé danh gia mdi quan hé di truyén giita cac ca thé thyc vat.
V.D. Tuan (2011) [1] da st dung 33 cip mdi SSR va 12
mdi RAPD dé nghién ctru mdi quan hé di truyén cua quan
thé Keo 1a tram & Pong Nam Bo, két qua cho thiy bién
dong giira cac ca thé thip. A. Shanthi va cs (2013) [6] d3 st
dung 10 mdi ISSR dé nghién ctru danh gia da dang di truyén
ctia 53 kiéu gen ctia quan thé Keo 14 tram. O.A. Attia va cs
(2017) [7] d4 nghién ctru su da dang di truyén ctia quan thé
Acacia spp. bang 20 moi ISSR. Cac tac gia déu ghi nhan
mirc d6 da dang di truyén gitra cac quan thé ¢ mirc cao. Cac
két qua nghién ctru trén cho thdy, chi thi ISSR ¢6 hiéu qua
cao trong danh gia da dang di truyén ¢ cdy Keo l4 tram.
Tir cac két qua nghién ciru trén, 7 dong Keo 14 tram Clt7,
Clt18, Clt19, CIt25, Clt26, Clt43 va Clt57 do Vién Khoa
hoc Lam nghi€p Viét Nam chon loc dang tréng khao nghi¢ém
tai huyén Cam L9, tinh Quang Tri dugc xac dinh mbi quan
hé di truyén bang chi thi ISSR. Két qua nghién ctru nham bd
sung co s dit liéu xac dinh mdi twong quan giira kha ning
sinh truong va tinh chéat gb & cac dong Keo la tram duoc
nghién ctru.
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2. \iat liéu va phuong phap nghién cifu

Identification of genetic relationships o1 Vit liéu

Of Acaaa aur lCllllfOl’ mis ClOIleS USlng Nghién ctru duoc tién hanh trén 7 dong Keo 14 tram, g6m

ISSR markers Clt7, Clt18, Clt19, Clt25, Clt26, Clt43 va Clt57 dwoc thu
thap & huyén Cam L9, tinh Quang Tri, stt dung 15 mdi ISSR
(bang 1) dé danh gia mdi quan hé di truyén. Thong tin chi
tiét vé rimg trong khao nghiém cac dong Keo 14 tram dugc
Thai Nguyen University of Agriculture and Forestry, Thai Nguyen University, trinh bay trong cac nghién ctu trudc cua D.H. Son va cs
Quyet Thang Commune, Thai Nguyen City, Thai Nguyen Province, Vietnam (2021) [4], D.V. Duong va cs (2022) [5].
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Bang 1. Trinh tw mdi ISSR si¥ dung trong nghién ctru.

dbstract: STT Ténmdi  Trinh twmdi (5'-3") Tm(C)  Ngudn
In this study, seven clones of Acacia auriculiformis, 1 ISSR1 CCACCACCACCACCA 51,6
collected in Cam Lo district, Quang Binh province were ISSR2 CACACCACACACACACAGT 53,8
assessed for genetic diversity using 15 ISSR markers. ; o3 CAGCAGCAGCAGCAG 516
The results showed t‘hat se:ve'n Acacia -clones had an 1SSR4 GAGAGAGAGAGAGAGAA 500
average l?vel of. genetic variation. In which, four ISSR p e e e 573
markers including ISSR1, ISSR3, ISSRS8, and ISSR15
. s, . 6 ISSR6 CACACACACACACAGT 482
showed higher polymorphism information content (PIC)
e . 7 ISSR7 ACACACACACACACACT 50,0
value than the others. The results analysis indicated that S, Alansi va cs
30 out of 40 DNA fragments were polymorphic (75%, 5 ISR AGAGAGAGAGAGAGAGYC 350 (2016) [8]
PIC=0.28-0.33). The ISSRS exhibited the highest genetic ~ ° ISR AGAGAGAGAGAGAGAGYA ~ 52,7
diversity index (0.33), while ISSR15 showed the lowest 10 ISSRI0 GAGCACCACCACCACRC 58,4
diversity (0.28). Seven clones of A. auriculiformis were 11 ISSRIl ATATATATATATATATGT 538
divided into two main groups: group I comprised four 12 IssrI2 GAGGAGGAGGC 38,0
clones: CIt7, CIt18, Clt19, and CIt26; group II included 13 ISSRI3 CTCTCTCTCTCTCTCTRC 55,0
the remaining three clones: Clt25, Clt43, and CIt57. 14 ISSR14 GAGAGAGAGAGAGAGAYG 55,0
Genetic variation was correlated with plant growth . o ACACACACACACACACTG 538
ability. This result exhibited that the ISSR marker
was an efficient tool in assessing and selecting the good 2.2. Phwong phdp nghién ciru
genetic resource of A. auriculiformis for the forestry tree Tach chiét DNA téng sé: DNA téng sb duoc tach tur
breeding program in Vietnam. 14 ciia timg dong Keo la tram duoc thu thap bang bo kit
Keywords: Acacia auriculiformis, genetic relationships, DNA e (RM301-02,‘ Nanj ing‘Vazyme Biotech). DNA tong
ISSR, molecular markers. s0 duogc xac dinh nong do bang may do quang phd Nano
. . DropOne ctia Hang Thermo Fisher két hop voi dién di trén
Classification number: 4.6 gel Agarose 1%.

Thiét lgp phan iing PCR va kiém tra két qua: DNA tong
s6 cua cac mau duoc pha lodng v6i nude cat khir ion & cling
ndng do (50 ng/pl) dé st dung lam khudn cho phan tmg PCR.
Mbi phan tmg PCR duoc tién hanh & thé tich 20 pl, bao gdm
cac thanh phan sau: 10 pl PCR Master mix 2X, 1,5 pl mdi
ISSR (10 pmol), 2 ul DNA va 6,5 pul nudc khir ion. Phan tng
PCR duoc thuc hién béng may luan nhiét PCR (Mastercycler
nexus GX3, Effpendorf) trong 35 chu ky theo chu trinh nhiét
nhu sau: 94°C 1 phut, 56°C 40 gidy, 72°C 1 phat va két thuc
kéo dai mdi ¢ 72°C 5 phit. San pham PCR dugc kiém tra trén
gel Agarose 2,0% sir dung thang chuan 1 kb plus DNA ladder
ctia Hang Thermo Fisher, hién thi két qua bang may soi gel
UVP GelStudio cua Hang Analytik Jena.
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Phan tich s6 liéu va xdy dung cdy phdt sinh chiing logi: Két
qué hién thi cta cac bang DNA trén ban gel dién di duogc
ma hoa dudi dang nhi phan theo phuong phap cia J.A.
Anderson va cs (1993) [9], tat ca bang xuét hién trén phd
dién di dugc ma hoa thanh sb theo dang nhi phan (1 va 0),
1 twong tmg véi locus duoc khuéch dai, 0 twong tmg véi
locus khong dugc khuéch dai. Chi sé da hinh di truyén PIC
(Polymorphism information content) dugc tinh toan theo
J.D. Riek va cs (2001) [10] theo cong thuc sau:

PIC(i) = 2fi(1 - fi)
trong d6, f1a tan sb alen ctia mau tht i véi locus thi i.

Két qua chi s PIC sau cing s& 1a chi sé PIC trung binh
cong cua tat ca locus duoc tinh theo cong thic trén. Bang
hé¢ s6 ma trén tuong dong di truyén va so d6 hinh cay biéu
thi mdi quan hé di truyén giita cac dong Keo 14 tram dugc
xay dung dua trén chi sO tuong ung don gian SM (Simple
matching) va phan nhém UPGMA (Unweighted pair-group
method with arithmetic mean) sir dung phan mém NTSY Spc
2.1 [11].

3. Két qua va ban luan

3.1. Danh gid tinh da hinh cia cdc chi thi ISSR

Dé lya chon chi thi ISSR cho phan tich da dang di truyén
& cac dong keo, nghién ctru tién hanh dénh gia tinh da hinh
ctia 15 moi ISSR (bang 1). Két qua cho thiy, trong 15 mdi
ISSR khao sat, ISSR2 va ISSR6 cho duy nhét 1 phan doan

DNA, cac mdi con lai déu cho nhiéu phan doan DNA trén
ban gel dién di (hinh 1). Sy da hinh cua chi thi ISSR duoc

Ruler ISSRI ISSR2 ISSR3 ISSRS5 ISSR8 ISSR10 ISSR12

1500bp

1000bp <

700bp * -
—

500bp - =

250bp

Hinh 1. Két qua khao sat 15 mdi ISSR & cay Keo la tram (CIt25) str dung 1 kb plus DNA

ladder.

Bang 2. Chi sb danh gia tinh da hinh ctia 7 dong Keo la tram nghién ctru dwge khuéch dai

bang chi thi ISSR.

Ruler ISSR4 ISSR6 ISSR7 ISSR9 ISSRI11 ISSRI3 ISSRI4 ISSRIS

thé hién qua cac phan doan DNA va danh gia thong qua chi
s6 PIC. Két qua cho thay, trong tong sb 40 phan doan dugc
khuéch dai c6 30 phan doan DNA da hinh chiém ty 1€ 75%
(bang 2).

LR. Ruiz va cs (2000) [12] cho ring, chi sé PIC phan
chia thanh 3 nhom: (i) 16n hon 0,5 c6 tinh da hinh cao, (ii)
tir 0 dén 0,5 co tinh da hinh trung binh va (iii) dudi 0,2 1a
da hinh thép. Dua trén két qua dién di, chung toi lya chon
dugc 4 mdi cho két qua da hinh & mic trung binh, bao gdm
ISSR1, ISSR3, ISSR8 va ISSR15, chi sé PIC tir 0,28 dén
0,33 (bang 2). Cac mdi con lai c6 muc do da hinh thap.

Moi ISSRI: Két qua dién di thu dugc tong s6 9 phan
doan c6 kich thudc nam trong khoang tir 200 dén 1200 bp.
Trong d6, c6 6 phan doan da hinh chiém 66,67%, chi s6 PIC
dat 0,31. Cu thé, tai vi tri 200 bp, c6 2 dong CIt25 va Clt26
¢6 hién thi phan doan DNA, vi tri 250 bp ¢6 1 phan doan &
dong ClIt57. Tai vi tri 1200 bp c¢6 4 dong Clt18, CIt19, CIt25
va Clt43 o hién thi bang vach. Cac vi tri tir 300 dén 700
bp hau hét cac dong déu c¢6 cac phan doan DNA gidng nhau
(hinh 2).

Moi ISSR3: Két qua dién di thu dugc 8 phan doan DNA
¢6 kich thuée nim trong khoang tir 300 dén 1200 bp. Trong
d6, ¢6 6 phan doan da hinh chiém 75%, chi sb PIC dat 0,31.
Cu thé, tai vi tri khoang 600 bp c6 CIt7, Clt18, CIt25, Clt26
va CIt57 hién thi phan doan DNA, 2 dong CIt9 va Clt43
khong c6 bang vach nao. O vi tri 700 bp c6 2 dong Clt7 va
Clt45, vi tri 1000 bp dong Clt18 khong hién thi phan doan
DNA nao (hinh 2).

Moi ISSRS: Két qua dién di cho thay,
téng s6 13 phan doan dugc nhan ban,
trong do, 11 phan doan da hinh, chiém
85%. Kich thudc cac bang dao dong tu
200 dén 2000 bp. Cu thé, tai vi tri 200
bp, hau hét cac dong déu khong cho bing
vach, ngoai trur 2 dong Clt57 va Clt43. Tai
2 vi tri 250 va 450 bp, chi c6 duy nhat
dong CIt25 khong cho bang vach. Tai 2 vi
tri 375 va 800 bp, tit ca cic dong nghién
ctru déu cho bang vach. Tai vi tri 500
bp, cac dong Clt7, Clt18, CIt19 va Clt26

Trong lugng Téng sb S6 phan doan

Ty 1€ phan doan

khong cho bang vach. Tai vi tri 700 bp,

Tén moi phén tir (bp)  phén doan dathinh da hinh (%) PIC chi c6 2 dong CIt19 va Clt25 cho bang
e T 5 p 66.67 031 vach. Tai vi tri 1000 bp, c6 3 dong cho
1SSR3 200-1200 ¢ ¢ 25 e bang vach (CIt18, C1't19 va Clt25). Tai vi
1S5RS 002000 5 i o5 03 tri 1500 bp, duy nhat chi c6 dong Clt18

: cho bang vach. Tai vi tri 2000 bp, c6 3
IS,SRls 310-1500 10 ! 70 0,28 dong khong cho bang vach (Clt7, CIt18
Tong cong 40 30 75 0,31 va C1t25) (hinh 2).
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Moi ISSR15: Két qua dién di cho thiy, 7 phan doan da
hinh trén téng s6 10 phan doan dugc khuéch dai, chiém
70%. Kich thudc cac phan doan dao dong tir 310 dén 1500
bp. Cu thé, tai cac vi tri 310, 650 va 1500 bp tit ca cac dong
déu cho bang vach. Tai vi tri 450 bp, chi c¢6 2 dong Clt18 va
CIt26 khong cho bang vach. Tai vi tri 500 bp, chi c6 dong
ClIt7 cho bang vach. Tai vi tri 575 bp, duy chi c6 dong CIt7
khong cho bang vach. Tai vi tri 1000 bp, ¢6 5 dong cho bang
vach, gdbm: Clt18, Clt19, C1t26, C1t57 va Clt43 (hinh 2).

Ledder CIt7 CItI8 “CIt]9 Clt25 Clt26° Clt43 CIt57T Ledder 'Clt7 - Clt8 - CItl9 Cl25 Clt26  Cl43  Clt57

15006p, Tl 1l ” ot

1000bp |

ISSR3

700bp -
500bp

EESER=E

250bp <

Ledder ClIt7 CItl18 CItl9 Cl25 Cl26 Clt57 Clt43 Ledder CIt7 Clt8 Cit19 Clt25 Cit26  Clt57 Cl43

1500bp »_
ISSR15
1000bp
7000p

500bp

- ISSR8

250bp <

Hinh 2. Két qua dién di san pham ISSR trén gel agarose 2%.
3.2. Da dang di truyén ciia cdac dong Keo ld tram

A. Shanthi va cs (2013) [6] da st dung 10 mdi ISSR dé
nghién ctru danh gia da dang di truyén cua 53 kiéu gen cua
quan thé Keo 14 tram. Céc tac gia ghi nhan 215 phan doan
duogc khuéch dai, trong d6 ¢6 184 phéan doan da hinh, chiém
ty 1¢ 85,5%. O.A. Attia va cs (2017) [7] da nghién cuu su
da dang di truyén ctia quan thé keo Acacia spp. sit dung 20
moi ISSR, két qua thu dugc 48 phan doan da hinh trén téng
s6 60 phan doan dugc khuéch dai, ghi nhan ty 1¢ da hinh dat
80,13%. Céac két qua nay chi ra rang, ISSR c6 thé sir dung
nhu mét céng cu hiéu qua va chinh xac dé nghién ctru va
danh gia mbi quan hé di truyén giita cac dong Keo 14 tram.

Trong nghién ctru nay, dua trén két qua phan tich cua 4
moi ISSR (ISSR1, ISSR3, ISSR8 va ISSR15) cho thiy, su
khac biét vé di truyén gitra 7 dong Keo 14 tram (Clt7, CIt18,
CIt19, CIt25, Clt26, Clt43 va Clt57) dang dugc tréng khao
nghiém tai huyén Cam L, tinh Quang Tri. St dung phﬁn
mém NTSYSpc ver 2.1 dua trén phuong phap UPGMA da
xdy dung dugc so do hinh cdy mbi quan hé di truyén va
bang hé s6 twong dong cua 7 dong Keo 14 tram nghién ciru
(hinh 3, bang 3).
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Bang 3. Hé s6 twong dong gitra 7 dong Keo la tram dwa trén két qua
phan tich 4 chi thj ISSR.

Clt7
Clt7 1,00
CIt18 0,65 1,00
CIt19 0,70 0,70 1,00
Clt25 0,61 0,61 0,48 1,00
CIt26 0,52 0,70 0,83 0,48 1,00
Clt43 0,61 0,70 0,65 0,65 0,65 1,00
CIts7 0,56 0,65 0,61 0,70 0,61 0,96 1,00

CIit18 Cit19 Clt25 Clt26 Clt43 CIt57

Két qua bang 3 cho thay, hé s6 tuong dong ¢ 7 dong Keo
1a tram dao dong tir 0,48 dén 0,96. O hé s6 di truyén 0,6, 7
dong Keo 14 tram dugc phan chia thanh 2 nhém chinh (hinh
3). Nhom I gom 4 dong: Clt7, CIt18, C1t19 va Clt26, khoang
cach di truyén giira cac dong trong nhém dao dong tir 0,52
dén 0,83. Trong do6, 2 dong Clt7 va Clt26 c6 khoang cach
di truyén xa nhau, hé s tuong ddng 0,52. 2 dong CIt19 va
Clt26 c6 khoang cach di truyén tuong ddi gan (hé sd tuong
ddng 0,83). Nhom II gdom 3 dong: Clt25, Clt43 va Clt57 co
khoang cach di truyén dao dong 0,65-0,96. Trong dé, CIt25
va Clt43 c6 khoang cach di truyén turong dbi xa (hé sé twong
ddng 0,65). 2 dong Clt57 va Clt43 c6 khoang cach di truyén
gan nhét (hé sé tuong dong 0,96).

Clt7
Clt18
Clt19
Cl26
cles

[ Clt57

I c1t43

Nhom I

Nhém II

0,%0 0,89 0,7‘8 0,8I7 0,96
H¢ sb twong déng
Hinh 3. Mdi quan hé giira 7 dong Keo la tram nghién clru bing
phwong phap UPGMA dwa trén 4 chi thi ISSR.

Dua trén két qua danh gid kha nang sinh truong clia cac
dong Keo 14 tram ciia D.H. Son va cs (2021) [4] nhan thdy c6
mdi tuong quan giita hé s6 di truyén voi kha ning sinh truong
cta cay. Trong 7 dong keo nghién ctru, c6 3 dong thugc nhom
I, gdbm Clt7, CIt18 va Clt26 c6 céc chi tiéu sinh truong vuot
trdi nhu chidu cao vt ngon (H =11,9-13 m), chiéu cao dudi
canh (H,.=7,9-8,5 m) va ndng suét (14,9-20,1 m¥ha/nam) [4].
Trong khi d6, cac dong nhém II nhu Clt25, Clt43 va CIt57 co
céc chi s6 sinh trudng thap hon: H =10,7-11,3 m H, =6,3-
6,7 m va ning suit dao dong 9,7-10,4 m¥ha/nam [4]. Két qua
nay cho thay su sai khac di truyén c6 tac dong dén kha ning
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sinh truong cua cac dong Keo 14 tram trong nghién ctru. Cac
dong keo nhan gidng vo tinh bang phuong phap nudi ciy in
vitro hodc hitu tinh thong qua lai tao ludn c6 su bién dong vé
hé sb di truyén [13, 14]. Do vay, sir dung chi thi phan tir trong
cong tac danh gia ngudn gen la cong cu hd tro hidu qua trong
chuong trinh chon gidng cdy 1am nghiép ciia Viét Nam.

4. Két luan

Két qua danh gia da dang di truyén cua 7 dong Keo
la tram dang tréng khao nghi¢m tai huyén Cam L, tinh
Quang Tri dua trén chi thi ISSR da xac dinh duoc 4 moi
ISSR1, ISSR3, ISSR8 va ISSR15 ¢6 chi s6 da hinh tbt, ty 1&
doan da hinh trung binh 75% va phan tach r& méi quan hé
di truyén giita cac dong keo thanh 2 nhém chinh: Nhom I
gdm 4 dong: Clt7, Clt18, Clt19 va Clt 26 c6 khoang cach di
truyén 0,52-0,83. Nhom IT gdm 3 dong Keo 14 tram con lai:
Clt25, Clt43 va Clt57.

Két qua nghién ctru nay 14 co so dé xac dinh mdi twong
quan giira sy khac biét di truyén voi kha nang sinh trudng,
nang suat va chat luong ctua 7 dong Keo 14 tram dé tir d6
tuyén chon dugc cac giéng Keo 14 tram méi cho san xuat.
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