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UNG DUNG CHI THI SSR TRONG DANH GIA
SINH TRUONG CAC DONG BACH DAN LAl

TS NGUYEN VIET CUGNG, NGUYEN VIET TUNG
Vien Nghién citu Giéng va Céng nghé sinh hoc LAm nghiép

NGUYEN THI KIM LIEN

Vién Nghién ciiu hé gen

Chon gidng nhd s trg glup oua chi thi phan tir dang ngay oang dugc quan tam vi co thé rat ngan thai
gian chon loc, tham chi co thé chon lgc s6m G giai doan cay non. Cac chi thj phén tir lién két vdi
tinh trang mong mudn sé dugc dung dé danh g|a nhim chon ra nhiing dong uu viét. Tuy nhién, viéc
st' dung cac chi thi trong danh gia gap mgt s tro’ ngai khi ap dung cho cac loai khac nhau. Trong
nghién cifu nay, 13 cap mdi SSR dugc su dung de nghién ciu kha nang ting dung trong danh gia sy
sinh truong cla cac dong bach dan lai ctia mot sd td hop lai. Budc dau nhan thay c6 sy phu hdp gura
danh gia vé phan tir va danh gla vé sinh truéng thdng qua khao nghiém hau thé dong vo tinh cua cac
dong bach dan lai trong tai cac 14p dia khac nhau. Trong s6 13 cap m0| SSR sif dung da xac dinh
dugc cac cap madi EMBRA28, 80, 93, 111, 187, 361 co thé sir dung dé phan biét giita cac dong sinh
truéng nhanh va sinh truéng chdm. Tuy nhlen vdi so lugng mo[ SSR sif dung trong nghién ciiu va i
dong bach dan lai c6 han nén céan tién hanh th|’ nghiém trén so lugng mai va sé dong 1Gn hon.

Tir khoa: chi thi phan tir, dong bach dan lai, sinh truéng, SSR.

ADDLICATION OF 8612 MARKER IN EVALUATING THE Gowry | Datvande

OF HYBRID FEUCALYPTUS LINES Bach dan (Eucalyptus) la
mot trong nhiing nhém loai
cay tréng phé bién nhat trén

Summary thé gi6i, chiém khoang 18
Molecular marker assisted selection has heen increasingly paid more attention trieu hecta (8% dién tich riing
because it can shorten the selection time, even selecting in the seedling stage. The tréng) va dong vai'trc‘) hét stic

molecular markers which link with the interested traits will be used to evaluate in order
to select the superior lines. 13 SSR primer sets have been used to evaluate the growth
of Eucalyptus hybrid lines from some of the hybrid combinations. The initial results 9 CRR VRPN
have shown that the evaluation based on the molecular markers has been in conformity daA[n, go xay du"ngﬂva do .nAQ'
with the growth of progeny trials of the hybrid lines grown on diffirent sites. Among th,at [1 . 2, 3,]_' V_|Avayl ngh|eﬂn

of the 13 SSR primer sets, six primer sets (including of EMBRA28, 80, 93, 111, 187, cdu nham cai thién nang suat
and 361 primers) have been identified to be able to use to distinguish between the fast va chat lugng go bach dan

quan trong trong viéc cung
cdp nguyén liéu gidy, van

growth and the slow growth lines. However, the present study has used only a little of || thong qua chon gi6ng la hét
primers and hybrid lines, so we need to make an experiment with alarger number of suc cap thiét [2]. Tuy nhién,
primers and lines. tinh trang sinh truéng la tinh

trang s6 lugng do nhiéu gen
quy dinh va chiu anh hudng
clia cac yéu té dia ly va moi
trudng. Viéc chon gidng bang
phudng phap truyén théng
do6i vGi loai cay moc nhanh
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néi chung va bach dan néi riéng doi hdi thoi gian
dai ti 7 dén 10 nam [4]. Ngay nay, cac nha chon
giéng dang tap trung vao viéc chon giéng nhd su trg
gilip cta chi thi DNA lién két véi cac tinh trang quan
tam (Molecular Assisted Selection - MAS), nhu vay,
c6 thé rat ngén thai gian chon loc, tham chi ¢6 thé
chon loc s6m & giai doan cay non.

Chon giéng bang chi thi phan ti doi héi phai
cO ban doé lién két phan ti véi mat dé chi thi cao
va ban dé QTLs (Quantitative Trait Locus) v&i cac
chi thi c6 su lién két chat véi cac tinh trang quan
tam. Hién nay, hé gen cla bach dan da dugc lap
ba&n db lién két dua trén su da hinh cla céc chi thi
SSR (Simple Sequence Repeats), RAPD (Random
Amplified Polymorphic DNA), AFLP (Amplified
FragmentLength Polymorphism), RFLP (Restriction
Fragment Length Polymorphism)... Brondani et al.,
2006 [1, 5, 6] da xay dung ban dé bao phl 90% hé
gen cla bach dan, bao gom 234 locus EMBRA (la
cac chi thi SSR) trén 11 nhom lién két vai do dai
1568 cM, khodng céach trung binh gilia cac chi thi
la 8,4 cM. Ban d6 QTLs clia mét sé tinh trang sinh
trudng (chiéu cao cay, dudng kinh than...) cling da
dugc xay dung dua trén céac chi thi RFLP, AFLP va
SSR [7, 8], tao diéu kién thuan Igi cho cac nha chon
giéng s dung cac chi thi nay trong viéc danh gia
ngay tU giai doan sé6m, rut ngén thai gian chon loc.

Tuy nhién, vi tri clia cac chi thi phan ti trén ban
dé lién k&t c6 thé cé su thay déi gilia cac loai, vi
vay, viéc Uing dung cac chi thi phan ti cho cac loai
khac nhau gap mét sé tré ngai. Theo Brondani et
al., 2006 [2], trén ban dé lién két cho loai E. grandis,
trong s6 172 chi thi c6 153 (89%) chi thi gili nguyén
vi tri trén ban do chung cho Eucalyptus. Trong khi
dé trén ban do lién két cho loai E. urophylla c6 140
trén 152 (92%) chi thi gili nguyén vi tri trén ban do
chung. Thamarus et al., (2002) [9] cling nhan thay
cé sy thay déi vi tri cla mot s6 chi thi trén ban dé
gitia cac loai khac nhau, tuy nhién, sy thay déi nay
la rat hi€m xay ra va chi 8 mot vai chi thi.

Trong bai bdo nay, cac chi thi SSR dugc dung dé
danh gia tinh trang sinh trudng clia cac dong bach
dan lai thudc dé tai “Nghién cuu lai gibng mét s6 lodi
cdy bach dan, keo, tram va théng” giai doan Il nham
nghién ctiu kha nang s dung céac chi thi nay trong
chon loc s6m cac dong bach dan lai c6 kha nang
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sinh trudng trién vong bang chi thi phan td.

Vat liéu va phwrong phap nghién ciiu

Vat liéu la cac dong bach dan lai ti cac t6 hop lai
gilia cac loai khac nhau, bao gom:

- Céc dong bach dan UE24, UE27, UE3 thudc t6
hgp lai gilta bach dan uro (E. urophylla) va bach dan
liu (E. exserta), la cac dong da dugc cdng nhan
giéng qudc gia va gidng tién bo ky thuat.

- Cacdongbachdanlai UC2,UC80,CU91,UC78
thudc t6 hop lai giia bach dan uro (E. urophylla) va
bach dan caman (E. camadulensis). Trong do, co
3 dong la UC2, UC80, CU91 la giéng dugc cong
nhan la gidng ti€n bd ky thuat, con dong lai UC78
la giéng lai cé sinh trudng cham & c& ba dia diém
kh&o nghiém.

- Cac dong bach dan lai UG54, UG38 thudc té
hgp lai gilia bach dan uro (E. urophylla) va bach
dan grandis (E. grandis), UT64 thudc t6 hgp lai
gitia bach dan uro (E. urophylla) va bach dan tere
(E. tereticoris), UCM48 thudc t6 hop lai ba gitia
bach dan uro (E. urophylla) véi bach dan caman
(E. camadulensis) va bach dan microcorys (E.
microcorys), cac dong nay méi dugc khao nghiém
3 mot dia diém.

- Cac dong bach dan uro thuan U6, PN14 dudgc
st dung lam kiém chiing dé danh gia sinh truéng.

T4t ca cac dong bach dan lai nay dugc trong 6
2 lap dia khac nhau tai 4 dia diém clia vung Trung
tam: Tam Thanh - Pha Tho (d&c diém tu nhién cla
dat feralit/phién sét thach anh) va ving Béng Nam
B6: BAu B&ng - Binh Duong (dac diém ty nhién cla
dat xam/phu sa c8) va Tan lap - Binh Phudc (feralit/
phién sa thach).

DNA genome clia cac mau bach dan lai (ti cac
mau 14 kho dudc bdo quén bang silicagel) dugc tach
bang phudng phap cla Keb - Llanes et al., 2002.

Céac chithi SSR dung trong nghién ctu la cac chi
thi n&m trén vung lién két véi cac gen kiém soat tinh
trang chiéu cao cay va dudng kinh than trén ban do
QTLs xay dung cho E. globulus [7], E. nitens [8] va
ban do6 lién két xay dung cho céac loai E. grandis va
E. urophylla [1] (bang 1).
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Bang 1: trinh tu cdc cap méi SSR sii dung trong nghién ctiu

48

Stt | Ténmai Trinh ty moi xudi Trinh ty mdi nguig Tham khdo

1 | EMBRA16 | CAACGTTCCCCTTTCTTC ATGTTAGGCCAAACCCAG Thumma va cs., 2010
2 | EMBRA28 | CAAGACATGCATTTCGTAGT | ACTCTTGATGTGACGAGACA | Thummava cs., 2010
3 | EMBRA29 | CTTCGCTCACATCAGTCTC CAATCGAGTCAATAACATTC | Brondani et al., 2006

4 | EMBRA70 | GTCACTGTGTTCAAGAACGTA | TTGTTGCTGATACCAATCC Thumma va cs., 2010
5 | EMBRA80 | GCTTGTCAATTGCTGATGTA | ATGGCCTTTGTCACCTCT Thumma va cs., 2010
6 | EMBRA93 | TGAAGTCTTGATCAGATGGA | TGAGTAGAGACATGCGAAGA | Thummava cs., 2010
7 | EMBRA111 | CACAATGGACCCAGCATA AAAAGTTTGGCTGATGGG Freeman va cs., 2009
8 | EMBRA130 | AATTTGTGTTGAATCTGATCC | GCTCCAAAGTTATCGAAAGT | Thummava cs., 2010
9 | EMBRA187 | CTCATGCATAGCTGCTACTC | GCAGCTCAGTGTACATTGG | Thummava cs., 2010
10 | EMBRA189 | CGTGCTTTTGAGGCTCT GATTGAGGATGAGTGGTC Brondani et al., 2006

11| EMBRA222 | CAATGATCAGAACCGGCT TTCGGCATCCATGCTAGA Brondani et al., 2006

12 | EMBRA242 | GAGGGACAGAGCAGAAGA TATGCTTGAATGTCCATGTA | Freeman va cs., 2009
13 | EMBRA361 | GTTCGCCATCGTCGTAGT ATCATCCGTATCAGCCGA Brondani et al., 2006

Ky thuat PCR vG6i cac moi SSR dudc ti€n hanh
V@i téng thé tich cha phan Gng la 25 pl/mau, gém
cac thanh phan sau: DNA t8ng s6 (50 ng), méi (10
ng), dNTP (2,5 mM), dém 10XPCR, enzyme Taq
polymerase (0,5 U). Chu trinh nhiét bao gém céac
budc: 94°C (3 phut), 94°C (1 phut), 56°C (1 phut),
72°C (1 phat), 72°C - 10 phdt, 1&p lai 30 chu ky tu
budc 2 dén budc 4.

Két qua va thao luan

Két qua danh gia kha nang sinh truéng cta cac
dong bach dan lai

K&t qua danh gia sinh trudng cac dong bach
dan lai dua vao sé lieu do dém hang nam cla khao
nghiém hau thé dong vo tinh tai 4 dia diém trén
hai vung sinh thai chinh la vung Trung tdm va vung
Dong Nam Bo vdi hai lap dia khac biét cho thay, co
thé tam phan chia sinh truéng ctia cac dong bach
dan lai theo cac nhom sau (béng 2):

-Nhém 1: UE24, UE27 la dong lai c6 sinh trudng
nhanh nhat & ca hai hién trudng da dugc cong nhan
gidng quéc gia (cac dong nay sinh trudng nhanh
VUGt cac dong kiém chiing U6, PN14).

- Nhém 2: dong sinh truéng nhanh ¢ mét hién
trudng va cham & hai hién truéng la UE3 dugc cong
nhan la giéng tién bd ky thuat.

- Nhém 3: dong c¢é sinh trudng nhanh trung binh
3 c& ba hién trudng la UC80, UC2, CU91, ca ba
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dong lai nay déu dugdc céng nhan giong tién bo ky
thuat (cac dong nay co6 sinh trudng nhanh bang cac
dong kiém chiing U6, PN14).

- Nhém 4: dong sinh trudng cham & cé ba hién
trudng la UC78.

- Nhém 5: cac dong c6 sinh truéng nhanh & mot
hién trudng la UG54.

- Nhém 6: cac dong c¢é sinh truéng cham & mot
hién truéng la UT64, UCM48, UG38.

Bang 2: téng hgp sinh trudng cla cac dong lai
tai 4 dia diém khdo nghiém
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Két qua phan tich vdi cac chi thi SSR

Céc chi thi SSR dung trong nghién ctu dé danh
gia tinh trang sinh truédng nhanh clia cac dong bach
dan lai ti mot s t6 hgp lai khac nhau. Trong bai
bdo nay, tap trung phan tich mai lién quan gita
cac chi thi nghién cuu véi cac dong cé sinh trudng
nhanh va cham cla céac té hgp lai khac nhau, vat
liéu dugc chon nghién cuu la cac dong lai da dugc
danh gia la c6 sinh trudng tucng déi 8n dinh (nhanh
hodc cham) tu hai dia diém nghién ciu tai hai viing
sinh thai khac nhau.

San phdam PCR véi cac cap méi SSR dugc dién
di trén gel agarose 3,5% (hinh 1, 2, 3) dé danh gia
su khac biét vé mat phan ti gitia cac dong bach
dan lai.

1 2 3 4 5 6 7 8 9 10 11 12 13 M

< 100bp

Hinh 1: két qué dién di sédn phdm PCR cdp méi EMBRASO
Vv0i cac dong bach dan

M 1 2 3 4 5 6 7 8 910 11 12 13

100bp —

Hinh 2: két qua dién di sén phdm PCR cap méi EMBRA242
vGi cdc dong bach dan

M 12 3 4 5 6 7 8910 11 12 13

100bp —

Hinh 3: két qué dién di sén phdm PCR cdp méi EMBRA361
Vv0i cac dong bach dan
Ghi cha: M: Marker 100bp, 1-13: cac dong bach dan UCS80,

UE27, UGb54, UE24, U6, UE3, UC2, UT64, UCM48, UC78, PN14,
UG3s8, cuat
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K&t qua dién di san phdm PCR cla cac cdp moi
SSR véi cac dong bach dan lai cho thdy cac cap
moi SSR sl dung trong nghién clu cho sy da hinh
gilta cac dong bach dan lai (trii cap méi EMBRA70
va EMBRAS87). M6t s6 cép moi ¢o sy da hinh cao
va sy khac biét ro rét gilia cac dong bach dan co
thé sl dung dé danh gia buéc dau vé kha nang sinh
truéng (bang 3).

Béang 3: mét sé cap moéi SSR ¢é su da hinh cao
va c6 thé€ sii dung dé phan biét cac dong sinh truéng nhanh
va sinh truéng cham
ENBRAT6 | EMBRAZS | EMBRABO | EMBRA93 | EMBRA11! | EMBRAI30 | ENBRAIGT | ENBRA242 | ENBRA!

OBHT | DBH34 |DBHG | DBHT | OBHS4, | HS | DBHO4 | OBHS4, | DBHS
fts4 fts4

Bl
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g | Vo3 14 3] 1

10| UTe4 f i 3 4 i 1 §5 i

1 UCHH48 f oo 3 12 3 4 2

13| PNt4 f LI T kL 2 &) 3 2

K&t qua thi nghiém ghi nhan & bang 2 va 3 cho
thay, cac dong co sinh trudng nhanh nhat thudc cac
t6 hop lai gitia bach dan uro (ky hiéu chii U) va bach
dan liéu (E) la UE24, UE27, UE3 déu mang cac
alen EMBRA28-2-4, EMBRA80-4, EMBRA93-2-3,
EMBRA111-3, EMBRA187-3, EMBRA361-1. Cac
dong c6 sinh trugng nhanh trung binh thuéc céac t6
hgp lai gitita bach dan uro va bach dan caman (C) va
ngudc lai la UC80, UC2, CU91 déu mang cac alen
EMBRAB80-2 va EMBRA187-2, trong khi dé dong
bach dan lai ¢6 sinh trudng cham & ca ba dia diém
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kh&o nghiém la UC78 lai xuat hién alen EMBRAB8O-
3 va EMBRA187-3. Céc dong lai thudc cac t6 hgp
lai UG (bach dan uro lai véi bach dan grandis), CP
(bach dan caman lai v&i bach dan pellita), UT (bach
dan uro lai véi bach dan tere), UCM (t6 hop lai ba
gitia bach dan uro vdi bach dan caman va bach
dan microcorys) tuy chua c6 s6 liéu danh gia day
dd nhung ciing da cho thay cac chi thi dung trong
nghién clu cé thé sl dung dé danh gia kha nang
sinh trudng cla céc té hgp lai nay.

K&t qua nghién ctiu cho thdy, hoan toan cé thé
s dung cac chi thi SSR da dugc céng bd cho phéan
tich danh gia & cac loai Eucalyptus khac nhau hoac
cac giong lai khac loai gitia cac loai bach dan. Ty
l&é cac chi thi SSR c6 thé s dung chung cho céc
loai Eucalyptus la rat cao (t6i 90%, tham chi 100%),
trong khi ty 1&é nay  Corymbia la 21% [2, 10]. Kh&
nang cé thé ing dung cho nhiéu loai khac nhau cla
chi thi SSR con la do chi thi SSR tao thanh nhiing
vi tri neo nam trén nhiing ving d&c trung trong hé
gen cua cac loai khac nhau [11].

Nhu vay, budc dau phan tich cho thdy co6 su phu
hgp gitia danh gia vé phan ti va danh gia vé sinh
trudng théng qua khao nghiém hau thé dong vé tinh
clia cac dong bach dan lai ti cac t6 hop lai khac
nhau. Trong s6 13 cap moéi SSR da xac dinh dugc
cac cap moéi EMBRA28, EMBRA80O, EMBRA93,
EMBRA111, EMBRA187, EMBRA361 cé thé su
dung dé phan biét gilia cac dong sinh trudng nhanh
va sinh trudng cham cho cac dong lai UE, UC va
CU. Tuy nhién, v6i s6 lugng méi SSR sl dung trong
nghién ctiu va s6 dong bach dan lai cé han nén can
ti€n hanh thi nghiém trén s6 lugng moi va s6 dong
I6n hon =
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