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Tém tit
Nghién ciru sw anh huéng cia Ethyl methane sulfonate dén sw hinh thanh cdc dét bién & cay hoa chuéng
(Sinningia speciose (G. Lodd.) Hiern). Doan than cua hoa chuong in vitro dwoc xu ly bdng EMS véi 6 nong
do khac nhau (0%, 0,2%;, 0,4%;, 0,6%, 0,8%, 1) trong 1 gio va 2 gio. Két qua cho thay nong do EMS cang
cao, thoi gian xit Iy mdu cang dai thi ty 1é mau song, phat sinh choi cang giam va cang xuat hién nhiéu hinh
théi khic hon so véi doi chirng. Trong d6, nong do EMS 0,8% trong thoi gian 1 gior va nong dé EMS 0,2%
trong 2 gio' cho kiéu hinh cdy con khdc biét so véi doi chimg va c6 kha nang tdi sinh cao. Ving ITS ciia 02
nghiém thire nay dwoc doc trinh tir ghi nhdn 13 ddu SNPs (Single nucleotide polymorphism) trong dé xir Iy
EMS ¢ nong d@é 0,8% trong 1 gio ghi nhdn 12 dau SNPs, va 0,2% trong 2 gio' ghi nhdn 1 ddu SNP.
Tir khéa: Cdy hoa chudng (Sinningia speciose (G. Lodd.) Hiern), dot bién, EMS, trinh tw ITS.
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Abstract

This study was to evaluate the effect of Ethyl methane sulfonate on mutant formation in gloxinia
(Sinningia speciose (G. Lodd.) Hiern). Stem segments with axillary buds of in vitro gloxinia samples were
treated with six different EMS concentrations (0%, 0.2%, 0.4%, 0.6%, 0.8%, 1%) for I hour and 2 hours.
The results showed that, the higher EMS concentration, longer treatment time, the lower the survival rate,
shoot regeneration rate and the more different morphologies appear compared to the control. Among these,
EMS concentration of 0.8% for 1 hour and EMS concentration of 0.2% for 2 hours treatments showed a
different phenotype of the seedlings compared with the control, and had a high regeneration ability. The
ITS regions of these two treatments were sequenced to detect 13 SNPs (Single nucleotide polymorphism),
in which EMS treatment at a concentration of 0.8% for 1 hour recorded 12 SNP markers, and 0.2% for 2
hours recorded 1 SNP marker.
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1. it van dé

Cay hoa chudng tén khoa hoc 1a Sinningia
speciose (G. Lodd.) Hiern, la mét loai cay than
thao, c6 dang than cu sdng 1au nim, c6 ngudn gbc
tor Dong Nam Brazil (Zaitlin, 2012, tr. 1-17). Hoa
chudng 12 mot trong nhimng gidng hoa nhap noi co
gia tri kinh té cao, nho ¢6 nhitng uu diém: da dang
vé mau sic (tim, d6 twoi, hong thim, hong phét...),
kiéu dang hoa (hoa canh don, hoa canh kép), nhiéu
hoa va thoi gian ra hoa kéo dai (thoi gian cay co
hoa kéo dai hang thang) (Nguyén & cs., 2004, tr.
239- 244). Trong nhitng nim gan ddy, cing voi su
phat trién cia cong nghé té bao thuc vat, cong nghé
xtr ly dot bién in vitro da tré thanh cong cy hitu
hiéu trong chon tao giéng cay trong (Vii & Nguyén,
2013, tr. 1092-1100), giup giam thiéu chi phi va
thoi gian chon tao gidng cdy trong méi. Phuong
phap xir Iy dot bién in vitro bang tac nhan hoa hoc
va vat 1y lam tang tan s6 xuét hién dot bién véi cac
tinh trang c6 gia tri kinh té & cac loai thuc vat noi
chung va cay hoa noéi riéng (Vii & Nguyén, 2013,
tr. 1092-1100) EMS (Ethyl methane sulfonate) co
cong thac CH,SO,C H,, l1a mdt trong nhitng chét
hoa hoc dugc biét dén véi kha nang gay dot bien &
nam, thuc vat, con trung va té bao nguodi (Amini,
2014, tr. 522-524). EMS lam thay d6i ciu tric hoa
hoc cuia cac nucleotide bang cach tuong tic véi DNA
va RNA tao dot bién ngiu nhién bang cach thay thé
nucleotide, cu thé 1a bang cach alkyl hoa guanine
(Sarmiento & cs., 2011, tr. 43-73). EMS c6 thé duoc
ap dung trong mau cdy in vitro ciia nhidu loai va c6
thé duoc xir Iy ddng nhét cho cac té bao (Amini,
2014, tr. 522-524). Nghién ctru nay duoc thuc hién
dé 1am rd tac dong phat sinh dot bién cuia viée xir Iy
EMS trén cay hoa chudng (Sinningia speciose (G.
Lodd.) Hiern) dé tim kiém phuong phap hiru hiéu
va néng do EMS thich hop cho viéc tao ra cac dang
dot bién méi phuc vu cho cong tac chon tao giéng
cay hoa chudng moi tai Viét Nam.

2. N§i dung nghién ciru

2.1. Vit liéu va phuong phap

Vat liéu: Mau hoa chuodng in vitro dugc mua tai
Cong ty cb phan Duoc va Trang thiét bi y t& Binh
Dinh (BIDIPHAR), ¢6 hoa mau tim va vién tring,
dang la dbi xtng. Poan than dugc st dung dé lam
vat liéu nudi cay khoi dau.

Hinh 1. Miu ciy me va tiii md hoa chudng in vitro
dwoc sit dung trong nghién ciru
(A: Mau cay me; B: tii mo hoa chudng in vitro)

Hoéa chat: Moi trudng nudi cdy co ban MS
(Murashige and Skoog) + 3% sucrose + 7% agar,
pH (5,7-5,8). Mot s6 hoa chat khac nhu: a-Naphtha-
leneacetic acid (NAA), 6-Benzylaminopurine (BAP),
EMS (Sigma Aldrich), cip moi ITS1/ITS4 (ITS1:
5’TCCGTAGGTGAACCTGCGG 37, ITS4: 5°
TCCTCCGCTTATTGATATGC 3’) (White & cs.,
1990, tr. 317), cac hoa chat thyc hién ly trich DNA
va thuc hién phan ung PCR.

2.2. Phwong phap nghién ciru

Thi nghiém 1: Khdo sdt nong dp va thoi gian
xir Iy EMS dén khd ndng tdi sinh ¢ choi

Doan than hoa chuéng in vitro dugc ngdm trong
EMS 66 néng dd khac nhau (0%; 0,2%; 0,4%; 0,6%;
0,8%: 1%) trong 1 gid va 2 gior dé khao sat dén sy tai
sinh & choi. Sau khi xu ly, cac mau duoc rua lai béng
nudc cat vo tring va cdy vao moi truong tai sinh choi
(MS + 0,5 mg/L BAP + 0,2 mg/L NAA) (Nguyén &
cs., 2004, tr. 239-244) ghi nhan s6 chdi tai sinh sau 30
ngdy (mdi nghiém thirc cdy 15 mau). Chdi tai sinh &
thoi diém 30 ngay duoc tiép tuc cdy chuyén sang moi
truong nhan nhanh chéi (MS + 2,0 mg/L BAP + 0,2
mg/L NAA) va ghi nhan s6 chdi va hinh thai chdi &
thoi diém 60 ngay, 90 ngay va 120 ngay. Mau duoc
nuoi céy 0 nhiét d¢ 254+2°C, cuong do chiéu sang
2000 lux, thoi gian chiéu sang 16 gid/ngay.

Thi nghiém 2: Xdc dinh ddu SNPs ciia viing
ITS cdic méu tdi sinh sau khi xir ly EMS

Céc mau chdi tai sinh va c6 khac bi¢t vé hinh
thai so v&i doi chtrng thu dugc 6 ndi dung 1 dugc st
dung dé ly trich DNA tdng s6 theo quy trinh CTAB
duogc mo ta boi Rogers & Bendich (1988, tr. 1-10)
c6 hi¢u chinh (Tran, 2011) va kiém tra bang k¥ thuat
dién di trén gel agarose 0,8%. Phan tng khuéch dai
vung ITS voi cap moi ITS1/ITS4 ¢ tong thé tich

75



Chuyén san Khoa hoc Tw nhién

mot phan Gmg 13 25 pl, bao gdm: 15,75 pl: Nudc cat
2 1an tiét trung, 5 pl: Master buffer (5X), 1,0 pl mdi
ITS1 (10 pmol), 1,0 ul mdi ITS4 (10 pmol), 0,25 pl:
Taq polymerase (5 unit/pl), 2 pl DNA khudn (~50
ng). Chu ky nhiét: 94°C: 5 phut; lap lai 35 chu ky:
94°C: 30 gidy, 54°C: 30 gidy, 72°C: 45 gidy va két
thuc bang 72°C: 7 phut. Dién di san phdm PCR trén
gel agarose 1,5% ¢ hiéu dién thé 25V, trong thoi
gian 60 phat. San pham PCR 13 nét duge doc trinh
tu tai Cong ty First BASE Laboratories, Malaysia.
Chon vung tin hiéu 6n dinh trén gian d6 bang phan
mém BioEdit, tién hanh phan tich tim ra cic du
SNPs trén vung trinh tu ITS dé xac dinh su anh
huong cia EMS dén su phat sinh bién di trén cay
hoa chuéng.

Phan tich va xii Iy sé ligu

S6 lidu thu dugc & céc thi nghiém s€ dugc phan
tich bang phan mém Minitab 16 va phan tich trinh tu
bang phan mém Bioedit.

3. Két qua va thao luin

3.1. Két qua khao sat anh huong cia Ethyl
methane sulfonate dén kha niing tai sinh & choi

Tir két qua ¢ Bang 1 va Hinh 2 cho thay: Sau
30 ngay khao sat, c6 6/10 NT (nghiém thirc) c6 chdi
tai sinh v6i s6 chdi nhiéu nhat & NT xir Iy EMS
nong do 0,2% trong 1 gio dat 97 choi twong dwong
v6i doi chimg khong xir Iy EMS (93 chdi) diéu nay
cho thdy ndng d6 0,2% EMS trong 1 gid chua anh
huong dén qua trinh tai sinh chdi ciia mau cy. Két
quaxu ly EMS ¢ néng d9 0,2%; 0,4%; 0,6%; 0,8%;
1% trong thoi gian 1 gior cho thay: S6 chdi tai sinh
bi anh huong khi ting ndng do tuy nhién sd cay tai
sinh thu duoc chua theo mot quy luét nhat dinh voi
ndng do cu thé & ndng do 0,4% EMS sb chdi thu
dugc 1a 7 chdi, nong do 0,6% khong thu dugc chdi
tai sinh, tuy nhién & néng do 0,8% sb chdi tai sinh
tang cao v6i 66 chdi va giam con 3 chdi & nghiém
thirc bo sung 1,0% EMS. Két qua xir Iy EMS thoi
gian 2 gi® ciing thu dugc twong ty nhu cdc mau xir ly
EMS trong 1 gid, nhung sb lugng chdi tai sinh giam
di mot cach dang ké: NT bo sung 0,2% EMS c6 s6
chdi nhiéu nhét 1a 6 chdi, khong thu duoc chdi ¢ 2
ndng do 1a 0,4 va 0,6% EMS nhung lai thu duoc 2
chdi & nong d6 0,8% va khi ting 1én 1,0% thi khong
c6 chdi dugc hinh thanh.
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Bang 1. Két qua khao sat anh hwong cia EMS
deén sy tai sinh choi sau 30 ngay nudi cay

. Thoéi  Néng  Jong  Tong
Nghiém . . A so mau/  so choi/
, gian xir do EMS N o
thiure Iy (gio) (%) Nghiém Nghiém
v ’ thire thire
bC 0 gio 0 15 93
NT1 0,2 15 97
NT2 0,4 15
NT3 1 gio 0,6 15 0
NT4 0,8 15 66
NT5 1,0 15 3
NT6 0,2 15 4
NT7 0,4 15 0
NT8 2 gio 0,6 15 0
NT9 0,8 15 2
0

Hinh 2. Chai tai sinh sau 30 ngay nudi ciy

Déi véi viée xir 1y gay dot bién, quan sat hinh
thai chdi co y nghia quan trong gitp nhan biét sy khac
biét vé kiéu hinh tir 46 c6 thé lua chon ndng do chét
gy dot bién phu hop. Nhin chung, & thoi diém 30
ngay kich thuéc chdi kha nho vi thé chua ghi nhan
su khéc biét rd vé hinh thai. Dé khao sat hinh thai
chdi tt hon, chdi 30 ngay tiép tuc dugc cdy chuyén
sang moi truong MS co ban bo sung 2,0 mg/L BAP
va 0,2 mg/L NAA. Két qua quan sat hinh thai cua
cac choi ¢ thoi diém 60 va 90 ngay dugc mo ta trong
Béng 3, Hinh 3 va Hinh 4. Nhin chung ¢ thoi diém
60 va 90 ngay quan sat, cdc nghiém thtrc c6 su khac
biét vé hinh thai chéi so véi dbi chimg. Ddi ching c6
chdi cao, 14 to, 14 mau xanh dam. Ngoai trir nghiém
thirc xtr 1y voi EMS 0,2% cac NT con lai ndng do
ttr 0,4%-1% EMS c6 su khac biét vé mit hinh thai
s0 v6i dbi chimg nhu: chdi thip, phién 1a xodn, xuat
hién ndt trén than... (Hinh 3 va Hinh 4).
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Bang 3. Két qué khio sat anh hwéng ciia EMS dén hinh thai chdi sau 60 va 90 ngay nudi ciy

Nghiém thuc

Thoi gian xirly Néng d9 EMS

Hinh thai chdi

(gio) (%) Sau 60 ngay nubi cAy Sau 90 ngay nudi cay
. Choi cao, 14 to, 14 mau xanh Chdi cao, 14 to mau xanh dam,
bC 0 gio 0 A X <
dam ré it, ngan
X , .2 ., . Chdi cao, la to, phién 14 xo0dn
NTI1 0,2 C,ho,l Caf) »la to, pl}len 14 xodn, mau xanh nhat, dudi than co
14 ¢6 mau xanh dam A, X, <
not mau xanh, r€ it, ngan
Choi thép, lato, phién 14 x0an, Choi thép, 14 to, phién 14 xodn
NT2 0,4 P A \ X, P
14 ¢6 mau xanh dam mau xanh nhat, ré it, ngan
NT3 1 gio 0,6 - -
Ao g A 12 .« .. Choi thap, 14 to, phién 14 xoan
NT4 0,8 C,h",l thé?.p »lato, p{nen ld xodn, mau xanh nhat, dudi than co
14 ¢6 mau xanh dam O X 1A ‘.
not mau xanh, ré nhiéu, dai
Chdi thap, 14 nho, 14 c6 mau Chdi thip, 14 nho, 14 va seo
NT5S 1,0 \
xanh nhat mau xanh nhat
Chdi théap, 14 to, phién 14 xoan,
phan cuong 14 dinh lai véinhau Choi thap, 14 to, phién 14 xodn
NT6 0,2 R . s R
bao quanh than, 14 ¢c6 mau mau xanh nhat
xanh nhat
NT7 0,4 - -
NT8 2 gio 0,6 - -
Choi thép, 14 nho, phién 14
NT9 0.8 xodn, cac 1a day phan cuéng Choi thap, 14 nho, phién 14
’ 14 dinh lai véi nhau bao quanh xoan mau xanh rt nhat
than, 14 c6 mau xanh rat nhat
NT10 1,0 - -
Ghi chii: “=” biéu thi mau khao sdt ciia nghiém thire khong thu dwoc két qua.

1gior

ST ¥

EMS 0.4% EMS 0.6% EMS 0.8% EMS 1.0%

EMS 0% EMS 0.2%

2 gitr
g' !
~ EMS02% 4% &&6% EMS 0.8%

Hinh 3. Miu chdi khao sat thoi diém 60 ngay nudi ciy

NT6 - EMS 0,2% 2h

- NT9-EMS 0% 2h

Hinh 4. Miu chdi khao sat thoi diém 90 ngay nudi ciy

Quan st chdi & 120 ngay cho thy c6 su khac
biét 1o rét vé mau sic 14 & mot ) nghiém thue. Cu
thé, & nghiém thtrc xir Iy 0,2% EMS trong 2 gid
chdi c6 mau tring, hong, toan phan hodc mot phan.
Nghiém thire xir Iy 0,8% EMS trong 1h chdi xudt
hién 2 kiéu hinh khéc biét, chdi c6 mau hong dam
hon so véi nghiém thtrc 0,2% EMS 2 gio va choi
¢6 mau cam toan phﬁn hoac 1 phﬁn. Su khac biét
vé kiéu hinh mau trén phién 14 trén hoa chudng khi
nudi ciy trén cung diéu kién in vitro, ching t6 c6
su thay d6i trong vat chat di truyén cta cac mau hoa
chuong sau khi xir Iy dot bién bang tac nhan EMS,
dan dén sy thay ddi cac protein séc td, tao nén sy da
dang vé mau sic trén than va phién 14 ctia cdy. EMS
1a hoa chat thuong dugc dung dé xi 1y, tao dot bién
nham kich thich, tim ra ddc tinh méi trén cay trong
(Altindal & Altindal, 2018). Tir két qua cua nghién
ctru ndy, cho thdy EMS 1a hoa chit thich hop tng
dung trong chon va tao gidng trén hoa chudng. Két
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qua ndy tuong tu cac nghién ctru cua Vii & Nguyén
(2013, tr. 1092-1100) trén cay cam chudng; Senapati
& Rout (2008, tr. 218-222) trén cdy hoa hong; Devi
& Mullainathan (2011, tr. 368-374) trén cay ot.

Hinh 5. Miu chdi xir Iy EMS sau 120 ngay nudi ciy
3.2. Xac dinh dau NSPs cia vung ITS cac
mau tai sinh sau khi xir Iy EMS

410 420 430 440 450
arsiilmreril ol siliaenl sl snnmaltasesd]

Doi_Chung TTCCTTTGCA ARAGTGGGTG GAGTTGAGGG GGCGGACATT GGCCTCCIGT

EMS_NT4_(1h/0,8%)
EMS_NT6_(2h/0,2%)

GCTGITCTTG TGCGGCTGGC CTAGATGTGA TTCCTCATCG ACAGATGTICA
....................... Biviinr tinniinnns veneinanes

Doi_Chung
EMS_NT4_(1h/0,8%)
EMS_NT6_(2h/0,2%)

CCACTAGCGG TGGCTGGACC CTTCGCGCGC TGGAGTGACA ATACTTGTCT
Govars Tov vee b bV VIR [N . R c B | (S

Doi_Chung
EMS_NT4_(1h/0,8%)
EMS NT6_(2h/0,2%)

Hinh 6. Vi tri cac SNPs xufiE hiéy khi so sanh cac day
trinh tu xir ly EMS so véi mau doi chirng: A: Adenine;
T: Thymirge; G: Guanin; C: Cytgsine; ".':biéu thi vi tri
khong xuat hién vi tri SNPs. Dau "-" bi€u thi nghiém
thirc khong ghi nhan duwgc nucleotide

Tir két qua xir Iy EMS & cac ndng do va thoi
gian khac nhau ghi nhan 6 NT c6 chdi tai sinh (cac
NT: 0,2; 0,4; 0,8 va 1,0% EMS trong 1 gio va 0,2;
0,8% EMS trong 2 gio), trong d6 ¢6 2 NT c6 hinh
théi chdi khac biét nhiéu nhat so véi DC va 6 stre
song tot 1a NT 0,8% EMS 1h va NT 0,2% EMS 2h
(Hinh 5). Cac mau chdi tai sinh & 2 NT trén duoc ly
trich DNA va doc trinh ty ving ITS cung v6i mau
dbi ching. Két qua c6 13 diu SNPs duoc ghi nhén,
gdm 12 SNPs xuét hién & miu xtr Iy EMS ndng d6
0,8% trong 1 gid bao gdm cac vi tri nucleotide so:
474, 501, 508, 514, 521, 522, 528, 533, 534, 542
va 543 va 1 SNPs & mau xur ly EMS 0,2% trong
2 gio tai vi tri 424 bp (Hinh 5). EMS dugc nhiéu
bao céo cho thay kha niang 1am phat sinh dot bién
trong qua trinh nudi cly mo (Jabeen & Mirza, 2004,
tr. 340-345; Senapati & Rout, 2008, tr. 218-222),
két qua xir 1y dot bién trong dé tai nay mot 1an nita
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khang dinh tac dung gay bién di cia hoa chat EMS
qua viéc ghi nhan su xudt hién cua cac diu SNPs &
ving bao ton ITS.

4. Két luan

Xt 1y doan than véi thoi gian (1 va 2 gio) va
nf‘mg d6 EMS tir 0,2% dén 1,0% cho théy, néng do
EMS cang cao, thoi gian xir Iy mau cang dai thi ty 1&
mau song, phat sinh chdi cang giam. Quan sat hinh
thai ghi nhén 02 NT tao duoc kiéu hinh khac biét so
v6i ddi chig va c6 stic song tét 1a NT 0,8% EMS
trong 1 gio va 0,2% EMS trong 2 gio. Phan tich trinh
tu ving ITS chdi tir 2 NT nay da phat hién 13 dau
SNPs, trong d6, mau xit Iy EMS 0,8% trong 1 gid
cho 12 SNPs ¢ vi tri (474, 501, 508, 514, 521, 522,
528,533,534, 542, 543) va EMS 0,2% trong 2 gio ¢
1 SNPs & vi tri 424. Tir két qua nghién ctru dya trén
hoa chit EMS da khao sat, xir Iy mau cay voi EMS
0,8% trong thoi gian 1 gid 1a phu hgp dé cam ting
d6t bién mau ciy cdy hoa chudng voi 12 diu SNPs
ghi nhén 13 co s& cho thiy trién vong viéc 1am thay
d6i kiéu gen ciia mau xir Iy EMS so véi ddi chimng
1am co s& cho viée chon tao giéng moi.
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