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TOM TAT: GBSS1 (Granule bound starch synthase 1) 1a gen diéu khién sinh tong hop tinh bot &
cay san (Manihot esculenta Crantz) va da dang alen cia gen phan anh da dang vé ning suét va chat
lwong tinh bot. Trong nghién ciru nay da dang di truyén cua tap doan gidng sin dang luu giit dugc
danh gia dwa vao da hinh trinh ty ADN doc doan dich trén gen GBSS1 cua 14 giéng dai dién trong
44 giong sin da duoc danh gia bang chi thi SSR. Két qua phén tich dwa vao gia tri bootstrap trén
cdy phat sinh chung loai theo phwong phap Neighbor Joining, dua vao hé sé di truyén trén phan
mém DNASsp4.10.9 va dua vao dot bién diém doc doan dich 612bp trén gen GBSS1 cua cac giéng
san nghién ciru déu phan anh da dang di truyén cao va phi hop véi két qua danh gia bang chi thi
SSR. Céc gidéng sin dwoc phan thanh 3 nhénh tach biét trén cay ching loai theo ty I¢ tinh bot va
ning suat cu tuoi trung binh dic trung cua ting nhom Gitra cac nhom c6 gia tri bootstrap tir
53-99% va khac biét di truyen tin cay (Kst—O 74, v*=28; P=0 ,036) voi s6 luogng alen (A= 9) va da
dang alen (Aq=0,91) cao. MJi nhém san €6 2-5 alen dac trung. Két qua nghién ctu c6 thé ap dung
dé danh gia hiéu qua cong tac luu gitr ngudn gen cac giéng san. Cac alen dic tru’ng cua ting nhém
c6 thé sir dung két hop véi chi thi SSR lién quan 1am co sé dé chon loc hiéu qua cac dong sén cé ty
1€ tinh bot cao.

Tur khéa: Quan thé san, Manihot esculenta, da dang di truyén, da hinh trinh tu gen GBSS1.

MG PAU

Sén, Manihot esculenta Crantz, la mot trong
cac cay luong thuc quan trong. Cu san cung cap
tinh bot, 14 san chira nhiéu vitamin A, B, C va
mét s6 chat khoang. Dé nang cao hiéu qua kinh
té cua sin, cac tinh trang nhu ham lugng tinh
bot va ning suat cu tuoi trong cac quan thé chon
loc luén duge danh gia dé duy tri on dinh da
dang di truyén, 1am co s& chon ra cac dong
nguyén liéu lai tao [6]. Pa dang di truyén cua
san c6 thé duoc danh gia dira vao da hinh chiéu
dai san pham PCR nhu nhitng chi thi phan tir.
Trong s6 d6, chi thi SSR dang duoc 4p dung
hiéu qua [6, 10]. Mot sb vi tri xac dinh bang
mdi SSR trén nhiém sic thé cua sin da duoc
chirng minh 1a c4c chi thi phan tir lién quan dén
tinh trang chon loc nhu ning suit cu tuoi, ham
lwong chat khd va ty 1¢ tinh bot cua sin [2, 4].
Trén thuc té, dé ting muc tin cay vé da dang di
truyén caa quan thé, 2-3 chi thj phan tir cho mot
tinh trang chon loc cin phai cung lic duoc

nghién cau va ap dung [1]. Bén canh chi thi
SSR, da dang di truyén vé tinh trang chon loc
cua sin co thé dugc danh gia dwa vao da hinh
trinh tw ADN caa mot s6 gen dich qui dinh tinh
trang ndy. Dén nay, 2 gen qui dinh ning suét va
chit luong tinh bot cua sin (GBSS1 va GBSS? -
granule-bound starch synthase 1 va 2) da dugc
phan lap va gidi trinh tuy [5, 9]. Trong do,
GBSS1 dé dugc nghién ciu chi tiét vé cau trdc,
chirc ning va muc da hinh vé trinh ty [1, 5]
bay la co so dé nghién ctru da dang di truyen vé
ning suit va chit lugng tinh bt cua cac gidng
san khac nhau dwa vao phan tich trinh tu cua
gen dich.

Ning suit sin cu twoi ¢ Viét Nam dat trung
binh khoang 18 tdn/ha. Trong d6 mét sé t6 hop
san lai cho ning suat tir 35-44 tin/ha va ty 1é
tinh bot tir 27-30% [3]. Gan day, Trung tdm
Nghién ctu Thuc nghiém No6ng nghiép Hung
Loc thuoc Vién Khoa hoc Ky thuat Néng
nghiép mién Nam phdi hop véi t6 chic lién
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quan khéc trong nuéc va qudc té da thu thap,
Xay dung va luu gitr duoc tdp doan hang tram
glong san lam nguyeén li¢u dé chon loc va lai tao
ra cac dong trién vong voi nang sut cu tuoi va
ty 1€ tinh bot cao. Trong cac hoat dong luu gitr
va chon tao glong, danh gia da dang di truyén
cua cac giéng sin trong tap doan ap dung cong
ngh¢ ADN gitra vai tro tién quyét. Ung dung
mot sé chi thi SSR, Nguyén Hitu Hy va nnk.
(2013) [3] da danh gia dugc da dang di truyen
tinh trang nang suat Cu tu:cn cua 19 glong san
trong tap doan cac gidng sin thu thép. Dua vao
19 chi thi SSR, da dang di truyén cao cua céac
tinh trang ndng sut cu tuoi va ty 18 tinh bot cua
44 gibéng sin trong tap doan da tiép tuc duoc
danh gia [11]. Trong cong b nay, da hinh chiéu
dai san phdm SSR-PCR d4 nhom céc dai dién
cua 44 giéng san trong tap doan thanh 3 nhom
chinh v&i 8 nhdm phu trén cay ching loai theo
ty 1é tinh bot va ning suat cu tuoi sai khac tin
cay vé thong ké. Két qua nghién ciru 1a co s6
khoa hoc dé danh gia da dang di truyen vé tinh
trang trang chon loc cua cac quan thé trong tap
doan luu glu: ngudn gen sin. Trong nghién cau
tiép theo nay cua ching t6i, da dang di truyén
cua cac gidng sin trong cung tip doan dugc
danh gia dwa vao da hinh trinh ty ADN doc

doan dich trén gen GBSSL cua 14 ging dai dién
chonra tur 44 gidng da duoc danh gia da dang di
truyen bang chi thi SSR. Nghién ctu nay lan
dau tién duoc thuc hién, nham muyc dich: 1) bd
sung chi thi phan tir dugc sir dung dé danh gia
két qua luu gitr gidng sin va 2) két hop véi chi
thi SSR lién quan da nghién ctu lam co s¢ chon
loc hiéu qua cac dong san mang cac tinh trang
chon loc phuc vu san xuét trong thoi gian toi.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Str dung ADN téng sé duoc tach tir 14 kho
cua 14 giéng trong 3 nhém chinh véi 8 nhém
phu cua 44 gidéng sin da duoc phan tich da dang
di truyén dwa vao chi thi SSR [11]. M&i nhom
hodc nhoém phu chon 2 dai dién. Ning suit cu
tuoi trung binh (kg/5 géc) va ty 1é tinh bét trung
binh (%) giam dan tr nhom 1 dén nhém 3.
Trong d6, 2 dai dién cua nhém 1 c¢6 ning suat
cu tuoi (24, 25 kg/5 goc) va ty 1é tinh bot trung
binh (25,20%) cao nhat. Gié tri cua 2 chi tiéu
nay cua nhém 2 & mac thap hon (11,32 kg/5
gdc va 22,93%). Cac dai dién caa nhom 3 c6 gia
tri v& 2 chi tiéu thip nhat (8,71 kg/5 gbc va
19,94%). Hai gia tri nay gitta cd&c nhom c6 sai
khac tin cay vé théng ké. Chi tiét vé 14 gibng
san cua nghién cau nay duoc thé hién ¢ bang 1.

Bang 1. Ning suat ca tuoi va ham luong tinh bot cua cac nhém sin nghién ciru

Tén cac
giong

Tén nhém va
nhom phu

Ning suit ca tuoi trung
binh (kg/ 5 goc)*

Ty & tinh bot
trung binh (%)*

Nhém 1: 2 gidng
Nhom phu 1.1
Nhom phu 1.2

08SA06
KM316_3

24,25 25,20

Nhém 2: 6 gidng
Nhom phu 2.1 NAL;
KM98_7
KM302_3;
KM304_1

KM301_6; KM303_6

Nhom phu 2.2

Nhom phu 2.3

11,32 22,93

Nhém 3: 6 gidng
Nhom phu 2.1 KM937_26;

KM419

KM299 3; KM302_14

KM76;

KM80

Nhom phu 2.2
Nhom phu 2.3

8,71 19,94

* Sai khac tin cay vé théng ké (Nguyén Phuong Thao va nnk., 2015).
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Poan dich trén gen GBSS1 c6 chiéu dai
khoang 600bp duoc nhan ban bang Kit PCR cua
hang Thermo (Birc) véi cap mdi nhan GBSS_F1
(5’-CTATCACTCC CAATGGTTTA AG-3’) va
GBSS_R1 (5-CCTTCTCAAG GAACATTGG
ATG-3’). Cap mdi duoc thiét ké trén phin mém
DNAMANA4.15 tir 2 d4u cia ving ma héa 1 va 3
(exon 1 va exon 3) cua gen GBSS1. San phim
PCR bao gom 1 phan trinh ti cua exon 1 va 3,
toan bo exon 2 va toan bo 2 vung khéng ma hoéa
1 va 2 (intron 1 va intron 2). Chu trinh PCR gdm
1 chu ky bién tinh ban dau 95°C trong 3 pht,
tiép tuc 30 chu ky: 95°C, 0,5 phat; 52°C, 0,5
phat; 72°C, 1 phat; két thic chu ky cudi &
72°C trong 10 phdt. San phim PCR duogc chay
trén gel agarose 1%, nhuém bang Ethidium
bromide (0,5 pg/ml), quan sat duéi dén UV
va so sanh kich thuoc véi thang ADN chuén
(Invitrogen™, GeneRuler). San pham PCR duoc
gin vao vector PTZ57R/T (Thermo, Buc), nhan
dong trong vi khuén E. coli DH50. Plasmid ADN
dugc tach bang kit Gene JET™ Plasmid

L N|e

1-14

Miniprep Kit va giai trinh tu nucleotide 2 chiéu
st dung cap mdi M13 tai Macrogen (Korea).
Phin mém Mega3.1 va DnaSp 4.10.9 duoc st
dung dé phan tich da hinh trinh ty ADN doan
dich trén gen GBSS1 ctia 14 dong san. Két qua
phan tich cua hai phan mem s€ phan anh da dang
di truyen trong quan thé sin dya vao cac chi s:
1) s6 lugng nhom duoc tao ra trén cdy chuang loai
khi phan tich bang Neighbor Joining (Mega3.1)
v6i do tin cay vé di truyén theo gia tri bootstrap;
2) s6 luong alen (A), da dang alen (Aq) va khéac
biét di truyén giira cac nhom trong quan thé (Ky)
v6i d6 tin cay vé di truyén dyua vao gia tri cua
va P cua y° duoc tinh toan trén DnaSp 4.10.9.

KET QUA VA THAO LUAN

Két qua nhan ban doan dich trén gen GBSS1
bang PCR tir ADN tng s6 cua 14 mau sin voi
cip mdi GBSS_F1 va GBSS R1 duoc trinh bay
& hinh 1. Poan dich trén gen GBSS1 cua cac
mau sin sau khi giai trinh tu ADN c6 chiéu dai
612bp.

W

L
—
=

612bp

Hinh 1. Két qua nhan ban bang PCR tir ADN tong s6 cua 14 mau san véi cap moi GBSS_F1 va
GBSS_RL1. 1-14: tht tu 14 mau san (bang 1). N: d6i chirng am; 612bp: chiéu dai san pham PCR,;

L: thang chuan ADN (Invitrogen™, GeneRuler).
(083SA06 !
4‘_—”\«13163 LU
9 65 ,NA1
HKmsas-?;
KM301-6 ¢ Nhom 2
93| |KM302-3
47|KM304-1 4
KM303-6 N A - ) .
KM937-26 _ Hinh 2. Cay phat sinh chung loai
KM419 | dua vao da hinh trinh ty doan
KM80 | 612bp trén GBSS1 cua 14
49 ) o 2bp 1 gen cua
o7 K0z "™ gidng sén. NAT dén KM316-3: dai
%ﬁ; KM229-3 ! dién cua 14 giong san. S6 & Cac goc
nhanh (44-99): gia tri bootstrap tinh
0002 bang %
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Két qua phan tich theo phuong phap
Neighbor Joining trén Mega3.1 cho thdy, da
hinh trinh ty ADN cua doan dich 612bp da
nhém cac mau dai dién cho 14 gidéng sin thanh
3 nhanh véi gia tri thdng ké gdc nhanh
bootstrap tir 53-99% (hinh 2). Cac nhanh tach
biét theo ty 18 tinh bot va ning suét cu tuoi
trung binh caa cac nhom (bang 1). M&i nhoém
dugc phan thanh cadc nhom phy. Trong do,
nhom 1 ¢6 2 dai dién; nhom 2 ¢6 6 dai dién chia
thanh 2 nhém phu vai gid tri bootstrap tur 42-
65%. Nhém 3 gdm 6 dai dién va thé hién da
dang di truyén cao nhat gom 4 nhém phu voi
gid tri bootstrap tir 44-95%.

Két qua phan tich mot sé hé s di truyén
dua vao da hinh trinh ty ADN cua doan dich
trén gen GBSS1 cua cé4c giéng sin nghién ctu
cho thiy quin thé sin c6 da dang di truyén cao
vaGi 9 alen va da dang alen (Ag) 1 0,91 (bang 2).
Két qua & bang 2 phu hop véi két qua phan tich
bang cay chung loai ¢ hinh 2. Gira ba nhdm
san cO giad tri bootstrap tgi 53-99% trén cay
chung loai vi gitra ching c6 khac bi¢t di truyen
cao (K«=0, 74) V6i do tin cay vé thong ké (° =28
v6i P caa %*=0,036). Trong moi nhom sin
ciing c6 da dang di truyén cao vai sé alen/nhém
(A) tir 2-5 va da dang alen trong nhom (Aqg)
tir 0,53-1,00.

Bang 2. M6t sb hé sé di truyén va khac biét di truyén giira 3 nhom sén

Nhom S A Aq

Nhom 1 2 2 1,00
Nhom 2 6 2 0,53
Nhom 3 6 5 0,93
Tong s6 14 9 0,91

Khac biét di truyén giira 3 nhém

K= 0,74 (x*=28; P = 0,036)

S: s6 luong trinh tw ADN; A: sb lwong alen; Ag: da dang alen; Kg: khéc biét di truyén giita 3 nhom.

233344449 44445
6790235666 67773
31598014234 62466
TTATGCATTT ACTCA -M

B1.1 OBSBOBE vevevnenen wennn i
BL1.2 EM316-3 .Bevuvnns ovnnn Nhom 1
22.1 Nal c.G..T.. T...

KM98-7 C.G..T.. T...

A2.2 EM301-6 C....T.. T... .
EM302-3 C....T.. T...Nhﬁn12
KM304-1 C....T.. T...

KM303-6 C....T.... .T...

43.1 EMTE .A.CATTARA TT-TG

43.2 EM?29-3 .A.CATTAAR .T-TG
KM302-14 .A.CATTARA .T-TG |Nhom 3

L3.3 EMEO ...C.TTRRAR .T.TG

L3.4 KM419 .A.C.TT-2A& .T.T.

43.5 KM937-26 .A.C.TT.BA .T.T.

z 31333 13 -DBDDT

Ngoai ra, két qua phan tich cac dot bién
diém da phan anh két qua phan tich bing cay
chung loai (hinh 2) va hé 50 di truyén (bang 2).
Cac dai dién cua 14 glong san duoc phan thanh
3 nhém véi hé sé di truyén cao 1a do 15 diém
dot bién voi 8 diém dic trung cho tirng nhém
trén doan dich 612bp cua gen GBSS1 dé tao
thanh 9 alen dién hinh cho 3 nhém (hinh 3).
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Hinh 3. Cac alen va cac dot bién diém dac
trung doc doan dich 612bp trén gen GBSS1 cua
3 nhom sin. A1.1-A3.5: 9 alen dic trung cua
cac nhom. M: Trinh tu mau véi 15 nucleotide
nhu trinh tu cia A.1.1; 63-536 phia trén hinh:
vi tri cac dot bién diém trén doan dich 612bp;
1-3 phia duéi hinh: ky hiéu dot bién diém dac
trung (DBPDT) ctia cac nhém sén 1, 2 va 3.

Nhém 1 ¢6 do tin cay vé di truyén véi nhém 2
va 3 trén cay chung loai (hinh 2) Ia do 2 diém
dot bién tai vi tri 331 va 472 (C-T) vadi 2 alen
A1.1-A1.2. Nhém 2 gdm 2 alen A2.1-A2.2 V6i
1 dot bién diém dic trung tai vi tri 63 (C-T).
Nam diém dot biét dic trung tai cac vi tri 308
(C-T), 454 (T-A), 463 (A-T), 464 (A-T) va 476
(T-C) voi 5 alen A3.1-A3.5 da tach cac dai dién
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cua nhdm 3 xa cac dai dién cua nhom 1 va 2 véi
gid tri bootstrap téi 99% nhu thé hién ¢ hinh 2.

Nhu vay, trong ca 3 phuong phap phan tich:
bang cay phat sinh chung loai, dya vao hé sé di
truyén va dua vao dot bién diém doc doan dich
612bp trén gen GBSS1 cua 14 giéng sin trong
nghién ctru nay déu cho thiy quan thé sin c6 da
dang di truyén cao. Cac giéng sin dwoc phan
thanh 3 nhém véi khoang cach di truyén (hinh
2) va khac biét di truyén tin cay (bang 2); trong
mdi nhém ¢ tir 2-5 alen dic trung (hinh 3). Két
qua nay phu hop vai két qua phén tich da dang
di truyén lién quan dén ty 18 tinh bot trong ciing
quan thé sin dya vao chi thi SSR caa Nguyén
Phuong Thao va nnk. (2015) [11]. Trong nghién
clru cua CAc tac gia nay, da hinh chiéu dai cua
SSR-PCR tao thanh 19 chi thi ciing phan dai
dién cua 44 giéng san, trong d6 co 14 giéng
duoc chon va st dung trong nghién ctu nay
(xem phan Phuong phap), thanh 3 nhém trén
cay chung loai véi dd tin cay vé di truyen va cac
nhom nay co ty I¢ tinh bot va ning suét cu tuoi
sai khac tin cay vé thong ké (bang 1). ba dang
di truyen theo nhdm san twong quan voi nang
sut tinh bot cua ching (bang 1, hinh 2) c6 1&
phd hop véi mot s6 ¢ong trinh nghién cau trén
thé giéi vé chic ning va thudc tinh cua gen
GBSS1 ¢ sin. Theo Salehuzzaman et al. (1993)
[10] va Opabode et al. (2011) [5], GBSS1 la gen
diéu khién sinh téng hop tinh bot cua sén va da
dang alen cua gen GBSS1 phan anh da dang vé
ning suat va chat lwong tinh bt cua chang [1].

Da hinh trinh tuy doan dich cua GBSS1 trong
nghién ctu nay chii yéu ¢ viing khong ma hoa 2
(intron 2) cua gen. Sy da hinh nay co I& phan
anh khac biét vé ning suat va chat luong tinh
bot cua cac gidng sin. Két qua nay twong tu nhu
cong bb cua Aiemnaka et al. (2012) [1]. Theo
cac gia nay, 2 nhém alen khac nhau hinh thanh
chii yéu tir da hinh trinh ty vang intron 2 cua
gen GBSS1 ciing twong quan véi sy Khac biét vé
ning sudt va chat luong tinh bét cua cac gidng
san & Théi Lan.

Cac két qua trén c6 thé bd sung cho mot sb
cong b trén thé gigi vé vai trd trung gian cua
intron trong viéc diéu khién biéu hién cua gen &
thuc vat [7, 8]. Nhu vay, trong nghién ciru nay,
da hinh trinh ty ¢ intron 2 trén GBSS1 khong

chi gop phan phan anh da dang di truyén cua
quan thé ma c6 thé con lién quan dén ty 1€ tinh
bot khac nhau cua cac gidng sin. Bé khang dinh
vai tro cua intron 2 trén gen GBSS1 can phai
phan tich trén nhiéu dai dién trong tap doan cac
gidng sin va co thé nghién ctru gay dot bién trén
ving intron dé tim hiéu biéu hién tinh trang cua
san dot bién.

KET LUAN

Da hinh trinh tu ADN doc doan dich trén gen
GBSS1 cua 14 giéng san chon loc trong nghién
Clru nay da phan 4nh da dang di truyén cao vé
tinh trang ning suét tinh bot cua tap doan san luu
gitr. Trén cay phat sinh chang loai, cac gidng sin
nghién ctru dugc phan thanh 3 nhdm voi ty 1€
tinh bot trung binh sai khéc tin cay vé thong ke.
Gitra cAc nhdm c0 gia tri bootstrap, c6 da dang
alen cao va c6 khéc biét di truyén tin cay. Trong
mdi nhom c6 2-5 alen dic trung. Két qua nghién

ctru la co so ap dung dé danh gia hiéu qua coéng
tac luu gilt nguon gen cac giéng san. Ngoai ra,
cac alen dac trung cua ting nhém cé thé su dung
nhu cac chi thi phan tu dé chon loc céc gidng san
c6 ning suét va chat luong tinh bét cao.
Loi cdam on: Nghién ctu nay dugc tai trg boi
Pai hoc Quéc té TP HCM trong dé tai “Nghién
ctru da dang di truyén lién quan dén mot sé tinh
trang chon loc méot sb gidng khoai my Manihot
esculenta Crantz & Pong Nam B¢ Viét Nam
dua vao chi thi SSR va mét sb gen dich qui dinh
tinh trang trén” ma s6 C2014-28-07.
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RESEARCH ON GENETIC DIVERSITY OF CASSAVA (Manihot esculenta Crantz)
BASED ON DNA POLYMORPHISM OF GPSS1 GENE
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SUMMARY
GBSS1 gene regulates the biosynthesis of starch in cassava, Manihot esculenta Crantz, and its allelic

diversity relates to variation in their starch production. In this research, genetic diversity of the recent
conserved cassava germplast was estimated based on DNA polymorphism of a targeted fragment on GPSS1
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gene of 14 representatives selected from 44 cassava varieties, whose genetic diversity was previously
determined with SSR markers. The results from analyses of boostrap values on Neighbor Joining tree, of
genetic indice from DNAsp 4.10.9 software, and of typical mutated points of 612bp-fragments on GBSS1
gene of the studied varieties revealed high genetic diversity and were in agreement to previous analyses with
SSR markers. All 14 varieties were separated into 3 clusters on Neighbor Joining tree, in accordance with the
variation in tuber-starch percentage and fresh root yield between groups. All three groups showed high
genetic diversity with 53-99% of bootstrap values, high genetic differentiation (K=0.74, y*=28; P=0.036),
high number of allele (A=9) and high allenic diversity (A4=0.91). The varieties of each group had 2-5 typical
alleles. Results of this study could be applied for estimation of effectiveness of cassava germplast
conservation. Together with the relevant SSR markers, the typical alleles of GBSS1 gene of different groups
could be used as additional markers for selection and breeding of cassava with high starch yield in their
tubers.
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