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ABSTRACT

This work focused on clarifying the genetic diversity of fourteen cocoa
clones in Vietnam. Primers plant ¢ and plant d were used to analyse the
genetic relationship. All detected band were encoded into binary matrix
and the dendrogram was generated using the program NTSYS-PC 2.1 The
similarity matrix was subjected to cluster analysis by unweighted pair
group method for arithmetic mean (UPGMA). The genetic clustering of 14
Cocoa varieties showed genetic differences ranged from 0 to 41%. At
around 59% similarity, fourteen TD clones could be divided into three
groups: A, B, and C. Group A had ten clones (TD1, TD2, TD3, TDS5, TDG6,
TD7, TDS, TD9, TD11, TD12), group B had 2 clones (TD10 and TD13),
and group C included two clones (TD14 and TD15). Group B with 80%
homologous had a relationship closer than groups A and C. Two clones in
group A correlated approximately 76.4% similarity and group C showed
73% similarity rate.

TOM TAT

Pé tai xdc dinh moi quan hé di truyén muwdi bon dong Cacao (Theobroma
cacao L.) noi troi duwoc tuyén chon va dang trong phé bién tai Viét Nam.
Phan tich di truyen dua trén 2 doan moi chuyén biét cho Cacao Plant ¢ va
Plant d. Cac bang thu dwoc ma héa bang hé nhi phan d@é phan nhom di
truyén sir dung phan mém NTSYS2.1 phin nhém theo phuwong phdp
UPGMA. Két qua nghién ciru néu ré su khdc biét di truyén cia 14 dong
Cacao dao dong trong khodng 0- 41%. Cdc bang xudt hién nhiéu & vi tri
tir 500 bp — 600 bp. O khodng twong dong 59% 14 dong Cacao dwoc chia
lam 3 nhom chinh: A, B, C. Nhom A co 10 dong (TD1, TD2, TD3, TDS,
TD6, TD7, TDS, TD9, TD11, TD12), nhém B c6 2 dong (TD10 va TD13),
nhém C c¢6 2 dong (TDI14 va TDI5). Trong do, hai dong nhom B voi
khodng twong dong la 80% c6 méi quan hé gan hon so voi nhom A va C,
cdc dong trong nhém A c¢é quan hé twong dong ¢ mirc 76.4%, cdc dong
trong nhém C c6 quan hé twong dong khodng 73%.
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1 GIOI THIEU

Cacao la loai cdy cong nghiép co gia tri kinh té
va dinh dudng rat cao. Hién nay, Viét Nam dang
déy manh san lugng hat Cacao xudt khau vi chat
lwgng va kich ¢& hat khong thua kém véi cac
cuong qubc xudt khau hat Cacao nhu Ghana,
Nigeria, Ivory Coast, Indonesia va Brazil (Lam et
al., 2015). Tai Viét Nam, cdy Cacao chi tréng &
mién Nam va dién tich tréng Cacao cho ning suat
cao nhat nude 1a ving Pdng bing séng Ciru Long
va Tay Nguyén. Hién nay, viéc lai tao gidng Cacao
cho nang suét cao, trai khong bi sau bénh, phu hgp
v6i thd nhudng cia cac ving khac nhau 1a nhu cau
cip bach cua cac nha khoa hoc. Cho dén nay, cac
nghién ctru vé cdy Cacao Viét Nam chi yéu tap
trung vao tuyén chon cdy Cacao cho ning suit tbt
(Nguyén et al., 2010; Tran et al., 2011) hay khao
sat vé hinh thai va gidi phiu mo hoc cic dong
Cacao (Lam et al., 2015). Tuy nhién cac nghién
ctru vé da dang di truyén trén quan thé Cacao Viét
Nam chua dugc nghién ctru nhidu va chua tim thay
céc cong bb.

Trinh ty DNA trong chloroplast (cpDNA) da
dugc ung dung khi xem xét cac moi lién hé
interspecific ¢ thyc vat, Kkét qua cho théy mirc do
tién hoa rat thip do bi giéi han boi nhitng ving
intraspecific. Trong khi d6 cac vung non-coding
mo ta sy dot bién voi mic d6 lip lai cao nhat
(Clegg, 1991). Nam 1991, Taberlet da thiét ké doan
mdi plant ¢ va plant d cho viéc khuyéch dai ving
non-coding trong chloroplast trong gen thuc vat va
d3 tmg dung rat thanh cong trong viéc khuyéch dai
gen O hau hét cac loai thuc vat (Taberlet et al,
1991). Nhiéu tic gia di thanh cong khi sir dung
trinh tu plant c¢/d trong phan tich cdy di truyén &

Bang 1: Nguodn gbéc 14 dong Cacao
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cac loai thyc vat (Petit et al., 1998; Lannér 1998;
Chen et al., 2007; Geleta et al., 2010). Hai doan
mdi ndy da cho két qua san pham khuyéch dai t6t
nhit d6i véi DNA dugc trich ly tir 14 Cacao va san
pham dugc tao thanh tir Cacao (Lam ef al., 2015).

Mudi bén dong Cacao ndi trdi cia Viét Nam
TD1, TD2, TD3, TD5, TD6, TD7, TDS8, TD9,
TD10, TD11, TD12, TD13, TD14, TDI5 dugc
tuyén chon cho thi nghiém khao sat da dang di
truyén, trong d6 c6 10 dong duge Bo Nong nghiép
& Phat trién nong thén cong nhan la dong Cacao
qudc gia (Pham, 2009). Muoi bén dong Cacao
duoc khao sat déu thudc nhoém the 3 Trinitario
(Pham, 2009; Nguyén et al., 2011; Lam et al.,
2015), nhom Trinotario la dong lai gitta 2 nhom
Criollo va Forastero (Lachenaud, 2007; Wood,
2008; Shri, 2009). Ket qua phén tich da dang di
truyén bang cip moi plant ¢ va plant d s& bo sung
vao ngan hang dit li¢u ctia cdc dong Cacao chu lyc
¢ Viét Nam, két qua nay ap dung trong cong tac lai
tao giéng, gop phan nang cao nhimg wu diém ndi
trdi cua cac dong chu lyc nay trong twong lai.

2 PHUONG PHAP NGHIEN CUU

2.1 Vitliéu

Gi?)ng Cacao (Bépg 1): 14 gidng thu thap tai 2
dia diém bak Lak, Bén Tre.

— Pja diém 1: vuon Cacao cua hd gia dinh
Tran Hung Son (4p Chau Phu-huyén Chau Thanh-
Tinh Bén Tre).

— Pija diém 2: vuon Cacao thi nghiém cua Dr.
Pham Hong Puc Phudc-Truong PH Noéng Lam
(Trang Bom-Pong Nai).

Giong Ki hiéu giong  Ngudn goc Xuit xir Dia diém thu miu
TD1 BAL 209 PA35 x NA32 Malaysia ~ Chéu Thanh-Bén Tre
TD2 BAL 244 Khong 16 ngudn goc Malaysia ~ Chéu Thanh-Bén Tre
TD3 BR 25 Con laiTrinitario Malaysia ~ Chéu Thanh-Bén Tre
TD5 KKM 22 UAWAI18 x T.S.15/43.352 Malaysia ~ Chau Thanh-Bén Tre
TD6 PCB 123 Khong 16 ngudn goc Malaysia ~ Chau Thanh-Bén Tre
TD7 PBC 154 Khong 16 ngudn goc Malaysia ~ Chau Thanh-Bén Tre
TDS8 PBC 157 Khong 16 ngudn goc Malaysia ~ Chéu Thanh-Bén Tre
TD9 PBC 159 Khong 16 ngudn gbc Malaysia ~ Chéu Thanh-Bén Tre
TD10 PBC 230 NA31 x PA1S Malaysia ~ Chéu Thanh-Bén Tre
TD11 PBC 236 Khong 16 ngudn gbe Malaysia  Trang Bom-Dong Nai
TD12 QH 1213 (PA76 x SCA 20) x (UIT1 x SCA®6) Malaysia  Trang Bom-Dong Nai
TD13 QH22 UIT1 x NA33 Malaysia ~ Trang Bom-Ddng Nai
TD14 QH 441 PA173 x SCA9 Malaysia ~ Trang Bom-Dong Nai
TD15 UIT1 Khong 16 ngudn goc Malaysia  Trang Bom-Dong Nai
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Bang 2: Pic diém trai (hinh dang va mau) ciia 20
dong Cacao Viét Nam (Lam et al., 2015)

Gi("'mg Dang trai Mau trai chin
TD1  Angoleta mau vang
TD2  Cundeamor mau vang
TD3  Cundeamor mau do cam
TD5  Amelonado mau vang
TD6  Agoleta mau do cam
TD7  Amelonado mau vang
TD8  Cundeamor mau vang
TD9  Amelonado mau vang

TD 10 Angoleta mau do vang
TD 11  Amelonado mau vang

TD 12 Angoleta mau vang

TD 13 Amelonado mau vang

TD 14  Angoleta mau vang
CT3  Amelonado mau vang
CT5  Amelonado mau vang
CT6  Amelonado mau vang
CT7  Angoleta mau vang cam
CT8  Angoleta mau vang
CT9  Angoleta mau vang cam
CT 21 Amelonado mau vang

3 PHUONG PHAP

— Phuwong phap thu miu: mau la dugc giit
lanh va chuyén dén phong thi nghiém trong vong
24 gity dé ly trich DNA vi 14 Cacao néu luu trit 1au
qué 24 gio, s& xuét hién nhiéu dém nu trén bé mat
la 1am anh huong dén chat lugng DNA ly trich
(Lam et al., 2015).

— Ly trich DNA: 4p dung phuong phap CTU-
SDS (Lam et al., 2015; Tran, 2011). Pay la
phuong phap dugc cai tién tir phuong phap cua
Rogers va Bendich (1988).

— Plant ¢/d: 2 doan mdi plant ¢ (5’-CGA
AAT CGG TAG ACG CTA CG-3") va plant d (5°-
GGG GAT AGA GGG ACT TGA AC-3’) dugc
ding khuyéch dai doan gen 500bp — 600bp
(Hinh 1) (Taberlet ez al., 1991).
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Hinh 1: Vi tri géin ciia universal primers plant c/d,
kich thwéc 577, 614, 389 bp (Taberlet ez al., 1991)
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— Phién éng PCR : hdn hop gdm c6 10xPCR
buffer (15 mM MgCl,), Taq polymerase (0.5U),
dNTP (200 uM), mdi (10 uM), genomic DNA
trong tong thé tich 50 uL. Chuong trinh gia nhiét
cho phan tmg PCR bang may Gene Amp PCR
System 9700, khéi ddu bang giai doan bién tinh
DNA ¢ nhiét do 95°C trong 3 phut, theo sau 1a 35
chu ky gia nhiét v6i cac giai doan: bién tinh DNA
¢ 95°C trong 20 gidy, gin mdi & 54°C trong 40
gidy, tong hop DNA ¢ 72°C trong 3 gidy va két
thiic phan tng PCR béng giai doan 6n dinh san
pham & 72°C trong 7 phit va luu trit & 4°C.

— Phin tich sin phAm PCR: san phim PCR
duoc dién di béng bo dién di Bio-RAD kém PC, stir
dung gel polyagrylamide 30% & hiéu dién thé
50V, 400 mA trong 990 phut & nhiét do 25°C.
San pham nhudém véi 1 ng/uL ethidium bromide,
chup hinh gel duéi tia UV bang may Bio-RAD Gel
Doc. Hinh anh dugc phan tich bang phan mém
Quantity One software. Thang chuin Lamda Hind
III dugc dung dé uéc luong kich thudc ctia doan
DNA.

— Phuwong phap phan tich di truyén: cac
bang DNA thu dugc sau khi dién di dugc ma hoa
bang hé nhi phan dé phan nhém di truyén sir dung
phin mém NTSYS2.1 theo phuong phap UPGMA
(Rohlf, 2000).

4 KET QUA VA THAO LUAN

Phan nhom di truyén dua trén sy hién dién cia
cac bang DNA dugc khuéch dai thé hién trén gel
polyacrylamide. Gel polyacrylamide c6 thé phan
biét cac bang c6 kich thudc nho vi vy két qua ghi
nhan duogc tic ca cac bang khuyéch dai. Két qua
cho thay primer plant ¢ v6i 53 bang khuyéch ciia
thang chuan, tong cong c6 209 bang cua san pham
PCR (hinh 2). Plant d véi 40 bang khuyéch cia
thang chudn, tong cong c¢6 209 bing san phim
khuyéch dai san pham PCR (hinh 3). Két qua nay
khing dinh mot 1an nita tinh da hinh chuyén biét
ctia mdi plant ¢/d (Lam et al., 2015). Két qua phan
tich da dang di truyén bang cho thdy muoi bon
dong Cacao khao sat c6 su da dang, khac biét di
truyén dao dong trong khoang 0- 41% (hinh 4). Xét
& khoang twong dong 59% c6 thé chia lam 3 nhom
chinh : A, B,C. Nhom A c¢6 10 dong, nhém B ¢6 2
dong, nhom C c6 2 dong. Nhém B ¢6 2 dong cac
loai ¢6 mdi quan hé .gan hon so voi nhom A va B
v6i khoang tuong dong 1a 80%, con 2 dong trong
nhém C c6 quan hé twong ddng xa hon (khodng
73%).
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Nhom A chia thanh 3 phan nhom Al, AIl va chung c6 khoang twrong dong tuong ty 2 dong TD3
AIII & khoang twong ddng 73%. Phan nhom Al co va TD12 v&i 84% tuong dong. Phan nhom Al ¢6 3
2 nhém phu Al va AL: nhém Al bao gdm TDI, dong TD3, TD12 va TD1 véi khoang twong dong
TD9, TD6 va TD2, ching c6 khoang twong dong 78.5%. Phan nhom AIII con lai véi 1 dong TDS.
tir 86%-90%. Nhom phu AL, gom TD5 va TD7,
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Hinh 2: San phim PCR sir dung primer plant c. Thang chuin LamdaHind III (land 1, 14, 18); cac
dong TD1-TD12 (land 2-13); cac dong TD12-TD15 (land 15-16); nwée (land 17)
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Hinh 3: San pham PCR sir dung primer plant d. Thang chuin LamdaHind III (land 1, 11, 18); cac
dong TD1-TD10 (land 2-10); cac dong TD11-TD15 (land 12-16); nwéc (land 17)
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Hinh 4: Phan nhém di truyén 14 giéng Cacao TD véi da dang di truyén 0-41%

Nhom B véi 2 dong TD10 va TD13, 1a con lai
cia gidbng NA31 va NA33 (Bang 1) thé hién két
qua tuong dong 80%. Két qua so sanh hinh thai
cho thay dong TD10 c6 14 non va qua truong thanh
mau tim do, trong khi dong TD13 cho 14 non va
qué truéng thanh déu mau xanh; qua TD10 khong
thit c6 chai trong khi qua TDI13 hoi thit c¢b chai
(Ha, 2015). Didu nay chimg minh néu chi dua vao
dic diém kiéu hinh dé danh gid sy da dang di
truyén co thé gy ra sy sai léch két qua.Vi vay,
két qua nay can c6 thém thi nghiém nghién ctru
chuyén sau hon dé 1am rd quan hé di truyén cia 2
dong nay.

Nhom C gom 2 dong TD14 va TD15, 2 cé thé
nay ¢ quan hé twong dong di truyén trong khoang
73%. Dong TD15 (UIT) khong rd ngudn gdc xuat
xtr dugc du nhap tir Chau My; chiing t6i chi quan
sat dugc mau cua 14 non (mau xanh) va trai trudng
thanh cta ca 2 dong déu c6 mau xanh (Lam e al.,
2015). Nhu vay c6 thé két luan ching c6 mébi quan
h¢ di truyén gan ¢ muc twong dong 73%.

Nhém A c6 10 dong TD (TDI1, TD2, TD3,
TDS, TD6, TD7, TDS, TD9, TD11, TDlZ) Phan
nhém Al va Al véi khoang tuong ddng 76%,
trong d6 c6 2 dong TD3 va TD6 biéu hién kiéu
hinh 14 va qua tuong ty nhau (mau doé tim), 8 dong

con lai déu cho kiéu hinh thé hién mau 14 non va
qué gidéng nhau.

Két qua nay phi hop v6i nghién ctru cia Lam
et al. (2015), dong TD3 va TD6 thudc nhom lai
mang kiéu hinh Criollo. So sanh vé6i két qua cdy di
truyén, ching thudc phan nhém AI (v6i khoang
tuong dong 76%. Cac dong TD5, TD7, TD9 va TD
11 thudéc nhém lai mang tinh trang Forastero,
ching thudc phan nhom A véi khoang twong dong
76%.

5 KET LUAN VA PE XUAT
5.1 Kétluan

Mudi bén dong Cacao dugc Kkhao sat cho thiy
c6 su da dang, khac biét di truyén dao‘d(}ng trong
khoang 0- 41%. Xét ¢ khoang tuong dong 59% co
thé chia lam 3 nhom chinh: A, B, C. Nhém A ¢6 10
dong, nhom B c6 2 dong, nhom C c6 2 dong.

— Nhém B c6 2 dong TD10 va TDI3 vdi
khoang tuwong dong la 80%,

— Nhém C v6i 2 dong TD14 va TD15 ¢6 quan
h¢ twong dong khoang 73%.

— Nhom A chia thanh 3 phan nhom Al All va
Alll ¢ khoang twong dong 73%. Phan nhom Al ¢6
2 nhém phu Al va Al : nhém Al bao gébm TDI1,
TD9, TD6 va TD2, chung c6 khoang tuong dong
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tir 86%-90%. Nhom phu AL, gom TD5 va TD7,
chung c6 khoang turong dong twong ty 2 dong TD3
va TDI2 vé6i khoang twong dong 1a 84%. Phan
nhom AIl c¢6 3 dong TD3, TD12 va TDI1 vdi
khoang twong ddng 78.5%. Phan nhom AIII con lai
véi | dong TDS.

Két qua nay cd y nghia tich cyc cho chuong
trinh lai tao giéng Cacao, bao ton va thu thap giéng
trong tuong lai.

5.2 Dé xuit

St dung microsatellite markers dé kiérp tra
quan hé di truyén cua cac dong Cacao & cap do
phéan tir ting Nucleotide.

LOI CAM TA

Chung t6i xin chan thanh cam on PGS. TS Tran
Nhan Ding va TS. Pham Hong Puc Phuoc da
dong gop y kién rat quan trong cho sy thanh cong
cua nghién ctru nay.
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