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TOM TAT

Gan day, myc tiéu chinh cia lai tao mia 1a tang ham lugng duong.phuong phép hiu qua
nhét 12 thong qua con duong cai tién nén di truyen Viéc m6 ta ngudn gen mia s& cung cap
nhitng thong tin can thiét cho nhiing nha lai tao nham phit trién cdc giong moi. Trong nghién
ciru nay, ching toi su dung 20 cap mdi SSR dé danh gia da dang di truyén cua 42 giong mia
trong pho bién & Viét Nam. Két qua nghién ctru thu duoc tong s6 85 alen, sb lugng alen ¢ m01
cap moi dao dong tir 3 (M53) dén 10 (M10). Dya trén phén tich cay biéu do di truyén, 42 gibéng
mia dugc chia thanh 2 nhom chinh. H¢ s6 tuong dong di truyén gitra cic glong mia nghién ctru
rat thip, tir 3% dén 64%.Cap mdi M12 c6 sy da hinh rd rét giita nhém gidng mia ham luong
duong cao va nhém ham luong duong thip. Do d6, chi thi nay c6 thé duoc st dung cho nhan
biét gidng mia ¢ ham lugng dudng cao mot céc hiéu qua.

Tir khéa:cdy mia, ham lwong duong, chi thi phan tir, SSR, da dang di truyén

1. MO DAU

Mia 1a cay cong nghiép quan trong dugc trong lam nguyén liéu san xudt dudng sucrose.
Mia c6 hi¢u suat quang hop rat cao va 1a mot trong sb cic thyc vat c6 hidu qua st dung nudc t6t
nhit [1]. Ham luong dudng la mét trong nhirng muyc tiéu quan trong, ma bat ki nghién ctru cai
thién giéng mia dudng nao cling muon dat duoc. Vige lam tang ham lugng duong trong ciy mia
s€ mang lai trién vong tang loi nhuan, nh¢ viée tang san lugng duong ma khong cén phai tang
khdi lwgng thu hoach, van chuyén, san xuat [2]. M{a duogc quan tam sau cdc ciy trong khéc trong
viéc st dung cdc chi thi phan tir, boi sy phirc tap vé mit di truyén cta mia: kich thudce hé gen
16, nhiéu alen trén mot locus, mot tinh trang do nhiéu alen quy dinh [3]. Tuy nhién, da c6 nhiéu
két qua rat dang chi y trong nghién ctru & muic d¢ phén tir. Xay dyng ban d6 lién két di truyén
ciia Saccharum officinarum da dugc cong bé [4, 5, 6]. Viéc nhan ra cdc chi thi lién két véi cdc
tinh trang s luong 1am tang tich trir dudng c6 thé cai thién hiéu qua cc dong lai & mia. Str dung
ban db lién két xay dung tir trén 1000 chi thi SSR va AFLP, da c¢6 37 QTL xac dinh cho d6 Pol va
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Brix. Anh hudng ting cuong hay e ché cua ciac QTL ciing duoc xdc dinh. Phan 1én trong s6
chiing thé hién & ca cdy mia truong thanh va mia non [4].

Tinh trang ham luong dudng la mot tinh trang da gen. Mot loat gen tham gia vao qud trinh
tong hop va tich liiy sucrose: gen ma hoa cac enzyme chuyén héa acid, tong hop sucrose va mot sd
enzyme tong hop sucrose phosphate [7]. Ham lugng dudng ctia mia con phu thudc vao hoat tinh
clia cdc enzyme. Lingle va Irvine (1994) da tim thdy mdi twong quan chit ch@ giita hoat tinh cua
enzyme tong hop sucrose voi su ting ti 1¢ tich liiy sucrose [8]. Tuy nhién, ciing c6 cdc gen ma
héa cédc enzyme tham gia vao qué trinh chuyén héa sucrose thanh tinh bot. Diéu nay 1am giam su
tich lily ham lugng duong trong than ciy mia [9].

Bén canh viéc st dung cac chi thi dé chon loc cdc giéng mia ham lugng duong cao.Cic
nghién ctru dya trén hinh thdi va cdc tinh trang nong sinh hoc van duoc tién hanh.Mot sb gidng
thich nghi v6i ving Nam b da dugc ghi nhan, khi cho ning suat cao va kha ning khang siu
bénh tot nhu: VD63273, VD 79-177 va ROCI [10]. M6t sb giong da duge cong nhan chinh thirc
1a két qua cua viéc lai tao tir cdc gidng dia phuong nhu: VN84-4137, VN84-422, VN85-1427 va
VN85-1859 [11].

2. VAT LIEU VA PHUONG PHAP
2.1. Vitliéu
. Cac giéng mia st dung trong nghién ctru 1a cdc dong, giéng mia trong tdp doan thu thap ¢
mién Bac, mién Nam va do Vién Cly luong thuc va ciy thuc pham - Vién Khoa hoc k¥ thuét

nong nghiép Viét Nam cung cip (bang 1).

Bdng 1. Céc gidng mia sir dung trong nghién ctru

Stt | Tén mau B6 me Xuét xi Stt Tén mau B6 me

1 K95-84 K90-79 x K84-200 Thdi Lan | 22 |Ku00-1-92 Uthong 1 x K84-200 Thdi Lan

2 | Ern08-030 VNO0S-030 Viét nam 23 |K95-283 Q79 (Open Pollination) Thdi Lan
3 | RB72-454 Khong 16 bb me Braxin 24 1C90-501 C266-70 x Ja60-5 Cuba

4 32 Khong rd b6 me Khong rdo 25 |Ern08-078 VNOS-078) Viét nam
5 K88-92 Uthong 1 x PL310 Thdi Lan 26 |Uthong3 Uthong 1 x Uthong 2 Thdi Lan
6 C0414 Khéng 16 bb me An Pé 27 |K88-65 Co775 x PL310 Thdi Lan
7 | Ty70-17 C87-51 x Ja60-5 Trung Quoc | 28 |DTI15 Khéng 15 bb me Uc

8 | KU00-1-61 K84-200 x da giao Thdi Lan 29 |VL6 Khéng 15 bb me Trung Quéc
9 KK2 Khéng 13 bd me Thdi Lan 30 |QD86-368 F160 x VD 71-210 Trung Qudc
10 | PLP85-86 Khong 16 bb me Philippin 31 |Rocl6 F171 x 74-575 bai Loan
11 | Ern08-028 (VN08-028) Viét nam 32 |Rocl0O ROCS5 x F152 bai Loan
12 | Ern08-027 VNO08-028 Viét nam 33 |33 Khéng 15 bb me Khong rd
13 | K93-027 Uthong 1 x Ehaew Thdi Lan 34 |VDP93-159  |Qué Nong73-204 x Cp72-1210 | Trung Quéc
14 Roc26 71-296 x ROC11 Trung Quéc | 35 |21 Khéng 15 bb me Khong rd
15 | KU60-1-58 Uthong 3 x NCo310 Thdi Lan 36 |Tbb 22 Khéng 16 bb me Trung Qudc
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16 | K88-200 Khong 15 bb me Khéngrd | 37 |VD 00236 VD73 x Cp 72 Trung Quéc
17 | C1324-74 B45181 x C87-51 Cuba 38 |VN 84-4137 Ja60-5 x Pa Giao Viét Nam
18 | KU60-2 K88-92 X K92-166 Thdi Lan | 39 |CC3 Khéng 15 bb me Khéng 15
19 | K90-54 K83-74 x Uthong 1 Thdi Lan | 40 |CC2 Khong 15 bb me Khong 15
20 QD21 MT76-65 x MN 71-374 |Trung Quéc | 41 |VLA Khéng 15 bb me Trung Quédc
21 | K95-156A PL310 x Uthong 1 Thdi Lan 42 |48 Khéng 15 bb me Khong rd

Trong nghién ctru, 20 cap mdi SSR chon loc tir cdc cip mdi da cong bd [12,13]va dugc
cung cap boi hang IDT, M¥ (bang 2).

Bang 2. Céc mdi SSR sir dung trong nghién ciru

STT Ténmdi | Tm (°C) Trinh tw mdi xudi Trinh tw mdi nguoc
1 M2 61 ACC AGC ACA GGA ACA GGA AC ATT GCG CAG GGA TTA GGT AGG AG
2 M3 61 GAT TGT TTT TCC CCC CAC TA TGCACCTTGTTCTTGCTTTAC T
4 M7 59 CAC GCA CTC CAC TCA CAC C TTG CCG TTG CCT GCT CT
6 M10 58 GCC TTT CTC CAA ACC AAT TAG T GTT GTT TAT GGA ATG GTG AGG A
7 M11 57 GCG ATG GTT CCT ATG CAA CTT TTC GTG GCT GAG ATT CAC ACT A
8 M12 57 CGT CTG GCG GAT GAA ATT GAG CCT ATC GGC ATC AAA TGG TCG
9 M14 53 TGA GCA CAT GGT TCT GCA AG TCC ACT CCC TCA CCATCAG
10 M17 53 CGC AAC GAC ATA TAC AAC TTG G CGA CAT CAC GGA GCA ATC AGT
11 M20 56 CAA TTC TGA CCG TGC AAA GAT CGA TGA GCT TGA TTG CGA ATG
12 M22 56 ATT CAA CGA TTT TCA CGA G AAC CTA GCA ATT TAC AAG AG
13 M25 52 TTC TAG TGC CAATCC ATC TCAGA | CAT GCC AAC TTC CAAACAGAC T
14 M28 54 GCC TTT CTC CAA ACC AAT TAG T GTT GTT TAT GGA ATG GTG AGG A
15 M35 62 AGA TAT AAC ACA CAC ACA CAC AAA | GGC CAT CGA GGA GGA GTT CAA G
16 M37 62 GCT TCC TCG CTC CTC CTC TAC TTC TAC CTC GTC TGC TTC
17 M38 59 CTGTTTCCTTCCTTCTCGT CAA TCA TAG CCC AGA CAC C
18 M39 59 GAA GAG GAG GAG AGG AGA AG TGG GAT GGT TGT TGA CTG
19 M40 54 CTATCC TCT TGT TGG GTC CT TCC GCA CCT CCG TTC ACC
20 M53 54 GAA ATT GCC TCC CAG GAT TA CAAACT TGAGAATTGAGATTC G

2.2.  Phwong phdp
2.2.1. Tdch ADN téng so theo phwong phdp ciia Saghai Maroof va cs., 1984[14]

2.2.2.  Phwong phdp PCR véi cdc moi SSR

Phan tmg PCR véi tong thé tich 12 20 pl, bao gdm dém PCR 1x va ndng d6 cudi cling céc

thanh phﬁn khéc la: MgCl, 2,0 mM; dNTPs 0,2 mM; mdi 0,5 uM; 0,2 don vi Taq polymerase va
20 ng ADN khudn. Phan tng duoc thuc hién theo chuong trinh 94°C trong 5 phiit, 35 chu ki lap
lai v&i 3 budc chinh: bién tinh ADN khuén 1 phit & 94°C, gan mdi 30 gidy nhiét do tir 52-61°C
theo timg mdi (bang 2) va kéo dai chudi & 72°C trong 1 phit. San phdm PCR duoc kiém tra su
da hinh trén gel polycrylamide 5%. Céc s6 liéu phén tich phan tir v6i cdc cap mdi SSR duoc xir
1y bang phan mém NTSYT V.2.0.[15].

2.2.3. Phwong phdp phan tich ham luwong dwong
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Ham lugng duong dugc xac dinh theo chi s6 CCs (content commercial sugar). bé xédc dinh
chi s6 CCs nguoi ta phan tich céc chi ti€u chat lugng sau:

‘DC) Brixmfa’ la % duong téng $6 ¢6 trong nu:éc mia. Mau mia sau thu hoach duoc dem
nghién d¢ thu lay nudc. Nudc mia dugc loai bé hét cdm mia.Sau d6, tién hanh do trén mdy do
dién ti tu dong. Két qua do Brix dugc tinh theo cong thuc:

Brixp, = Bxe. [1-(5 + 100)]
trong d6: Bx,. 1 chi s6 do dugc trén may; (5 + F/100) 1a chi sé tra trong bang.

Xiéc dinh hé sb Pol (hé s phén cuc): can 26 g nudc mia da do do Brix cho vao binh dinh

muc 100 ml +1 ml Axetat chi klem tinh ¢ nhiét d9 52, 5°C, lac deu rdi loc qua gidy loc ta thu

dugc nudc mia trong. Cho vao ong phan cyc roi tién hanh do hé s Pol trén may do dién tu ty
dong. Két qua hé so Pol xac dinh theo cong thic:

Pol,y;, = Pol, [1-(5+F/100)].
trong d6: Pol.. 12 s6 do dugc trén méy, (5 + F/100) hé sb tra bang
Sau khi biét cic chi s6 Brix, hé sb Pol ta tinh hé s6 CCs theo cong thirc
CCs = 3/2 Pol,, — 1/2Brix.

3. KET QUA THAO LUAN
3.1. Xac dinh khoang cach, méi quan h¢ di truyén giira 42 dong/giéng mia

Vi 20 cap mdi SSR sir dung cho nghién ctru da dang di truyén cua 42 gidng mia di tao ra
85 alen. Trong 20 cap m(‘Si, sau cap moi M35, M36, M37, M38, M39 va M40 khong cé da hinh
céc allen, con lai 14 cap modi cho da hinh alen. Cap moi M10 ¢6 s6 alen nhiéu nhét 10 alen, cap
mdi M53 cho it alen nhit 3 alen. Két qua nay ciing tuong tu voi cdc két qua nghién ctru da cong
bd trude d6 vé mia. C6 nhiu alen trén mdt locus tuy nhién lai cé rat it sur da hinh céc allen [3,
12, 13].

Hinh 1. Anh dién di san pham PCR véi cap moi M53 ciia 30 mau mia trén gel polyacrylamide 5%; 1-30
thir tw cic mau mia nghién ctru; M: marker 100 bp (fermentas)

Tir s6 lidu phan tich 20 cip mdi SSR, vai cédc gidng mia.Biéu d6 quan hé di truyén gitra 42
gidng mia da dwoc xdy dung (hinh 2).Biéu d6 hinh 2 cho thy hé sé twong dong di truyén giita
42 gidng mia rat thap va dao dong rat 16n tir 3% dén 64%. Vi 42 gibng mia sir dung trong
nghién ctu dwoc chia 1am 2 nhém chinh. Nhém mét gdm 4 giéng: Ern08-027, Ern08-028,
Ern08-030 va K88-65. Nhém nay c6 hé sé twong dong di truyén vi nhém hai rat thap chi 3%.
Pong thoi, nhém c6 cap Ern08-028 va Ern08-030 1a hai gidng c6 hé sé tuong ddng cao nhit
trong cdc glong nghién ctru (64%). Nhém 2 duge phan thanh 5 phan nhém phu. Phén nhém phu
1 gdm 5 gidng: VL4, s6 33, TDD22, s6 21 va VD00-236. Hé sb twong dong ctia phian nhém phu
nay so véi cdc phian nhém phu khdc trong nhém 2 kha thip (khoang 4 %). Phan nhém phu 2
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gdm 6 gidng: KU60-158, RB72-454, TY70-17, K90-54, C1324-74 va C96-501. Trong phan
nh6ém phy nay gidng KU60-158 di doc 1ap khong thude phan nhém nao. Phan nhém phy 3 gom
3 gidng: VN84-4137, CC2 va CC3. Phan nhoém phu nay gdm toan cdc gibng c6 ham lugng
duong cao. Phan nhém phu 4 gom 16 giéng: sd 32, PLP8586, Ku00-192, K95-283, ROC10,
K88-92, QD21, CO-414, KUO0O0-1-61, K88-200, K95-156A, KK2, Ern08-078, K93-207,
Uthong3, va ROC16. Py la phan nhém c6 nhiéu gidng nhat. Hé sé tuong dong trong phén
nhém dao dong rat 16n tir 21% gitra gidng Uthong3 va ROC16 dén 50% giira gidng KU00-1-61
va K88-207. Phan nhom phy 5 gom 8 giong: K95-84, VD93-159, VL6, QD86-368, Roc26,
DT15, so 48 va KU60-2. Khoang cach di truyen gita cdc giéng trong phan nhém nay tir 30%
gitia glong Roc26 va DT15 dén 40% gitra giong VL6 va QD86-368. Nhiing két qua nhan dugc
cho thy cic giéng mia nghién clru ¢6 muc da dang di truyen cao (h¢ sb twong dong di truyén
thap). Py 1a nhitng vat lidu di truyén rat t6t cho lai tao giéng.

(%]
—
()
[ %)
=
=
=

00z 018 033 043 054
Coefficient

Hinh 2.Biéu d6 quan hé di truyén giira 42 giéng mia
3.2. Chon lgc chi thi nhin biét giéng mia c6 ham lweng dwong cao

Ngoai viéc nghién ctru mdi quan h¢ di truyén giira cdc gidng mia. Trong khi phén tich da
hinh allen cta locus chiing tbi tim thay nhiing allen dic trung cho mot sd giéng mia nhat dinh.
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Cu thé két qua phan tich ADN béng phan ¢mg PCR v6i cip mdi M12 cho thiy ¢6 bang ADN véi
kich thude 165bp & cic giong: ROC16, TbD22 va VD93-159(hinh 3).
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Hinh 3. Dién di trén gel polyacrylamide san phim PCR-ADN genome ctia 14 miu mia vi cip moi
M12; M: marker; 1: QD86-368; 2: PLP85-86; 3: ROC16; 4:ROC10; 5: 33; 6: VD93-159; 7: 21; 8:
TDD22; 9: VD00-236; 10: VN84-4137; 11: CC2; 12: CC3; 13: VL4; 14: RB72-454

Day 1a nhimng gidng trong phd bién trong san xuat va da dugc cong nhan c6 ham luong
duong cao. Ngoai ra, trong s6 42 dong, giong mia nghién ctru con ¢6 7 gidng cling ¢ bang ADN
kich thudc 165 bp. Dé kiém tra tinh st thyc ciia moi quan hé gitra chi thi phan tir M12 véi tinh
trang ham luong duong cua cdc dong, gidng mia. Chiing tbi da tién hanh phén tich ham lugng
duong cua 21 mau giéng ngau nhién trong tap doan. Trong dd, c6 ca 3 gidng mia da dugc cong
nhan ham lugng dudng cao va ddng thoi 1dy mau 14 phéan tich ADN béng phan tng PCR véi cip
mdi M12 Két qua phan tich tap hop o bang 3.

Bang 3. Két qua phén tich ham lugng dudng va ADN véi cap mdi M12

tt Ténmau Hamlwon{ Bang | Stt Ténmau Ham lwon{Bang ADI  Stt Ténmau  Ham lwong Bang
dwdng | ADN 16 dudng 165 bp dwdng ADN 16
(CCS) bp (CCS) (CCS) bp
1 ROC26 13,8 + 8 RB75-454 12,5 + 15 CC2 11,7 -
2 CC3 13,7 + 9 VN84-4137 18,2 - 16 48 11,7 -
3 TDD22 13,6 + 10 C90-501 12,5 - 17 QD86-368 11,1 -
4 VD93-159 13,5 + 11 DT15 12,4 - 18 K95- 156A 11,0 -
5 Roc16 13,4 + 12 VL6 12,2 - 19 21 10,6 |+
6 PLP85-86 13,3 + 13 C1324-74 12,0 - 20 33 10,5 -
7 VDO00-236 13,3 + 14 VL4 11,8 - 21 Uthong3 10,0 -

(+: c6 bang; - khong c6 bangADN 165 bp)

Két qua phan tich ham luong duong cho thdy c¢6 10 gidng c6 ham luong duong cao (12.,5-
13,7 CCs), 8 giong c6 ham lugng duong trung binh (11-12 CCs) va 3 glong c6 ham luong duong
thdp (10- 11 CCs). Két hop giita ket qua phan tich ham lugong duong véi ket qué phén tich bing
chi thi M12 cho thdy: trong 10 gidng c6 ham luong dudng cao thi 8 gidng c6 biang ADN véi
kich thudc 165 bp chiém 80%. Trong khi d6, 8 gidng c6 ham lugng dudng trung binh va 2 giéng
¢6 ham lwong thap déu khong c6 bang ADN kich thudce 165 bp chiém 90,91%. Két qua nghién
ctru trén cho thay chi thi M12 c6 thé st dung 1am chi thi cho giéng mia c¢6 ham lugng dudng
cao. Vi mic d6 tuong quan gitta ham luong dudng cao va sy c6 mit cua baing ADN 165 bp 1én
dén 80%. Nguoc lai, c6 dén 90,91% cac dong gidng c¢6 ham lugng dudng trung binh va thip déu
khong c6 bang cua chi thi nay.
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165 bp—» |

160 bp

Hinh 4. Dién di trén gel polyacrylamide san phim PCR-ADN genome céc dong mia véi ciap moi
M12; 1: ROC26; 2: CC3; 3: TDD22; 4: VD93-159; 5: Roc16; 6: PLP85-86; 7: VD00-236; 8: RB-75-454;
9: VN84-4137; 10: C90-501; 11: 21; 12: 33; 13: Uthong3; M: marker

Viéc phat hién ra chi thi SSR nhén biét cdc gidng mia c6 ham lugng dudng cao rat cé y
nghia.Véi mirc d6 dac hiéu va kha nang 1ap lai so vdi chi thi AFLP dugc str dung boi cdc nghién
ctru khdc thi ching c6 uu viét hon nhiéu [9]. Ngoai ra, viéc chung c6 thé két hop véi cac cip moi
dic hiéu nhan biét viing promoter ctia gen tong hop sucrose s& gitp cho viéc chon loc cdc dong
mia ham lugng dudng cao nhanh hon va hiéu qué hon [7].

4. KET LUAN

C:c’lc dong, gidng mia trqng tap doan c6 muc d6 da dang di truyén cao (c6 hé 50 tuong ddng
di truyén thap va dao dong rat 16n tir 3% dén 64%). Qua do, 42 dong, gidng mia c6 thé chia lam
2 nhém chinh. Day la nhiing vat liéu di truyen rat t6t cho lai tao gibéng.

Budc dqu da xdc dinh duoc cip mdi M12 ¢ bang ADN vdi kich thudc 165 bp dac trung
cho dong, giong mia c¢6 ham lugng dudng cao c6 thé sir dung cho viéc ddnh gid con lai trong
nghién ctru tiép theo.
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ABSTRACT

EVALUATION OF THE GENETIC DIVERSITY OF SUGARCANE CULTIVARS GROWN
IN VIETNAM AND IDENTIFICATION OF MICROSATELLITE MARKERS FOR HIGH

SUGAR CONTENT.
Nguyen Van Tru"", Nguyen Duc Thanh', Ho Huu Nhi’, Le Thi Bich Thuy'

!Institute of Biotechnology, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietnam

’Field crops research institute, Vietnam Academy of Agricultural Sciences

“Email: quangtrucnsh@gmail.com

Currently, the main concern of sugarcane breeding program is to increase the sugar

productivity by genetic modification. Characterization of sugarcane germplasm provides
essential information on genetic diversity for breeders in the varietal development. In this study,
20 microsatellite primer pairs were used to evaluate the genetic diversity and inter-relationships
among 42 cultivars grown commonly in Vietnam. The primer pairs gave total 85 alleles, the
number of allele ranged from 3 (M53) to 10 (M10). Based on cluster analysis, 42 cultivars were
grouped into 2 main distinct groups. The genetic similarity among sugarcane cultivars were very
low and ranged from 3% to 64%. The primer pair M12 gives clear polymorphism between high
and low sugar content cultivars. This marker could be useful for discrimination of high sugar
content cultivar and for marker-assisted selection.

Keywords:Sugarcane, high sugar content, SSR, marker molecular, genetic diversity
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