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Tém tit
Nghién ciru si anh hwong ciia Ethyl methane sulfonate dén s hinh thanh cdc dét bién ¢ cay hoa chuéng
(Sinningia speciose (G. Lodd.) Hiern). Poan thdn cua hoa chudng in vitro duoc xu ly bcing EMS véi 6 nong
do khac nhau (0%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 xir 1y mau cang dai thi ty 1 mau song, phat sinh choi cang giam va cang xuar hién nhiéu hinh
théi khdc hon so véi doi chirng. Trong do, nong dg EMS 0,8% trong thoi gian 1 gie va nong dé EMS 0,2%
trong 2 gio cho kiéu hinh cdy con khdc biét so véi doi chitng va c¢é kha nang tdi sinh cao. Ving ITS ciia 02
nghiém thiee nay dwoc doc trinh tw ghi nhdn 13 ddu SNPs (Single nucleotide polymorphism) trong dé xir Iy
EMS ¢ nong dé 0,8% trong 1 gic ghi nhin 12 dau SNPs, va 0,2% trong 2 gic ghi nhédn 1 dau SNP.
Tir khéa: Cdy hoa chuéng (Sinningia speciose (G. Lodd.) Hiern), djt 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 | 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. Pit vin dé

Cay hoa chuodng tén khoa hoc 1a Sinningia
speciose (G. Lodd.) Hiern, 1a mét loai cay than thao,
c6 dang than cti song lau nam, c6 ngudn goc tir Pong
Nam Brazil (Zaitlin, 2012, tr. 1-17). Hoa chuong la
mét trong nhirng giéng hoa nhap ni c¢6 gia tri kinh
té cao, nho co nhing wu diém: da dang vé mau séc
(tim, do 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 co6 hoa kéo dai hang
thang) (Nguyén Quang Thach va cs., 2004, tr. 239-
244). Trong nhitng nim gan day, cung véi sy phat
trién cuia cong nghé té bao thyc vat, cong nghé xir 1y
dot bién in vitro da tré thanh cong cu hitu hiéu trong
chon tao gidng cay trong (Vii Hoang Hiép va Nguyén
Thi Ly Anh, 2013, tr. 1092-1100), giap giam thiéu
chi phi va thoi gian chon tao gidng cay trong mai.
Phuong phap xir ly dot bién in vitro bing tac nhan
hoa hoc va vat Iy lam tang tin sd xudt hién dot bién
vGi cac tinh trang c6 gia tri kinh té & cac loai thuc
vat noi chung va ciy hoa noi riéng (Vi Hoang Hiép
va Nguyén Thi Ly Anh, 2013, tr. 1092-1100). EMS
(Ethyl methane sulfonate) c6 ¢ong thirc CH,SO, ,C,H,,
la mot trong nhirng chat hoa hoc dugc biét dén véi
kha nang giy dot bién & ném, thue vat, con tring va
té bao ngudi (Amini, 2014, tr. 522-524). EMS lam
thay déi cdu trac hoa hoc cta cc nucleotide bang cach
trong tac véi DNA va RNA tao dot bién ngu nhién
bang cach thay thé nucleotide, cu thé 1a bang cach
alkyl hoa guanine (Sarmiento va cs., 2011, tr. 43-73).
EMS ¢6 thé duoce ap dung trong mau ciy in vitro clia
nhiéu loai va co thé duge xur 1y dong nhat cho céac
té bao (Amini, 2014, tr. 522-524). Nghién ctu niy
duoc thyc hién dé lam rd tac dong phat sinh dot bién
cua viéc xu ly EMS trén ciy hoa chudng (Sinningia
speciose (G. Lodd.) Hiern) dé tim kiém phuong phép
hiru hiéu va néng dd EMS thich hgp cho viée tao ra
cac dang dot bién mai phuc vu cho cdng tic chon tao
gidng céy hoa chuéng mai tai Viét Nam.

2. N§i dung nghién ciru

2.1. Vit liéu va phwong phap

Vit liéu MAu hoa chudng in vitro duge mua tai
Cong ty c6 phan Dugc va Trang thiét b y té Binh
Dinh (BIDIPHAR) c6 hoa mau tim va vién trang,
dang la doi xung. Poan than dugc st dung dé lam
vit liéu nuéi cay khai dau.

Hinh 1. MAu ciAy me va ti md hoa chudng in vitro
) duwoc sir dung trong nghién ciru
(A: Mau cay me; B: tiii mé hoa chudng in vitro)

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

2.2. Phwong phap nghién ciru

Thi nghiém 1: Khdo sit nong dg va thoi gian
xii Iy EMS dén kha ning tdi sinh ¢ chéi

Poan than hoa chudng in vitro duge ngdm trong
EMS 66 nf‘mg do khac nhau (0%; 0,2%; 0,4%: 0,6%;
0,8%:; 1%) trong 1 gior va 2 gior dé khao sat dén sy tai
sinh & chdi. Sau khi xi Iy, cac mau duoc rira lai bing
nudc cat vo tring va cdy vao méi trudng tai sinh choi
(MS + 0,5 mg/L BAP + 0,2 mg/L NAA) (Nguyén
Quang Thach va cs., 2004, tr. 239-244) ghi nhan sb
chdi tai sinh sau 30 ngay (mdi nghiém thirc céy 15
mau) Choi tai sinh & thoi diém 30 ngay dwoc tlep tuc
cay chuyén sang mdi truong nhan nhanh choi (MS
+ 2,0 mg/L BAP + 0,2 mg/L NAA) va ghi nhin s6
chdi va hinh thai chdi ¢ thoi diém 60 ngay, 90 ngay
va 120 ngay. Mau duoc nudi ciy & nhiét d6 25+2°C,
cuong do chiéu sang 2000 lux, thoi gian chiéu sang
16 gio/ngay.

Thi nghiém 2: Xdic dinh diau SNPs ciia viing
ITS cic mau tdi sinh sau khi xiv [y EMS

Céc mau chdi tai sinh va ¢6 khéac biét vé hinh
thai so vai dbi chtrng thu dugc 6 ndi dung 1 dugc
st dung dé ly trich DNA tong sé theo quy trinh
CTAB dugc mo ta boi Rogers va Bendich (1988,
tr. 1-10) c6 hiéu chinh (Tran Nhan Diing, 2011)
va kiém tra bang k¥ thuat dién di trén gel agarose
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0,8%. Phan tng khuéch dai ving ITS véi cap méi
ITS1/ITS4 c6 tong thé tich mdt phan tng 1a 25 pl,
bao gom: 15,75 ul: Nudc cét 2 lan tigt trang, 5 pl:
Master buffer (5X), 1,0 ul méi ITS1 (10 pmol), 1,0
ul moi ITS4 (10 pmol), 0,25 pl: Tag polymerase (5
unit/pl), 2 pl DNA khuén (~50 ng). Chu ky nhiét:
94°C: 5 phit; 13p lai 35 chu ky: 94°C: 30 gidy, 54°C:
30 gidy, 72°C: 45 giay va két thic bing 72°C: 7
phut. Dién di san pham PCR trén gel agarose 1,5%
& hiéu dién thé 25V, trong thai gian 60 phit. San
pham PCR 1 nét duoc doc trinh tu tai Cong ty First
BASE Laboratories, Malaysia. Chon vung tin hi¢u
6n dinh trén gian do béng phan mém BioEdit, tién
hanh phan tich tim ra cac ddu SNPs trén viing trinh
tw ITS dé xac dinh sy anh huong cua EMS dén sy
phat sinh bién dj trén ciy hoa chudng.

Phin tich va xie Iy sé liéu

S6 liéu thu duge 6 cac thi nghiém s€ dugc phin
tich bing phan mém Minitab 16 va phén tich trinh tu
bang phin mém Bioedit.

3. Két qua va thio luin

3.1. Két qua khdo sit anh hwéng cia Ethyl
methane sulfonate dén kha niing tai sinh & choi

Tir két qua & Bang 1 va Hinh 2 cho thiy: Sau
30 ngay khao sat, c6 6/10 NT (nghiém thirc) cé choi
tai sinh voi sé chdi nhidu nhat & NT xir Iy EMS
nong do 0,2% trong 1 gio dat 97 chdi twong duong
voi dbi chitng khong xir Iy EMS (93 chdi) diéu nay
cho thiy nong d 0,2% EMS trong 1 gio chua anh
huéng dén qua trinh tai sinh chdi ciia mau cdy. Két
qua xur ly EMS ¢ néng d6 0,2%:; 0,4%:; 0,6%:; 0,8%;
1% trong thoi gian 1 gior cho thay: Sé chdi tai sinh
bj anh huong khi ting ndng do tuy nhién sb cay tai
sinh thu dugc chua theo mgt quy luat nhét dinh véi
néng dd cu thé & néng do 0,4% EMS s chdi thu
duge 1a 7 chéi, ndng d6 0,6% khong thu duoc choi
tai sinh, tuy nhién & ndng dé 0,8% s6 chdi tai sinh
tang cao voi 66 chdi va giam con 3 chdi ¢ nghiém
thirc bo sung 1,0% EMS. Két qua xtr Iy EMS thoi
gian 2 gid cling thu dugce twong tu nhu cdc mau xir 1y
EMS trong 1 gi¢y, nhung s6 luong chdi tai sinh giam
di mét cach dang ké: NT bd sung 0,2% EMS ¢6 sb
chdi nhidu nhat 13 6 chdi, khong thu dugc chdi ¢ 2
nong d6 13 0,4 va 0,6% EMS nhung lai thu dugc 2
chdi 6 ndng d6 0,8% va khi ting 1én 1,0% thi khong
¢6 chdi duoc hinh thanh.
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Biang 1. Két qua khio sit anh hwéng ciia EMS
dén sy tai sinh choi sau 30 ngay nudi cay

A A
d Thoi Nong :.T 011=g ATon‘\g.
Nghiém : A = s0 miau/  so6 choi/
: gian xir do EMS e o
thire Iy (gio) (%) Nghiém Nghiém
Vg o thitc  thitc
bC 0 gio 0 15 93
NT1 0,2 15 97
NT2 0,4 15 7
NT3 1 gior 0,6 15 0
NT4 0,8 15 66
NTS 1,0 15 3
NT6 0,2 15 4
NT7 0,4 15 0
NTS8 2 gior 0,6 15 0
NT9 0,8 15 2
NT10 1,0 15 0

Hinh 2. Chéi tai sinh sau 30 ngay nudi ciy

Db véi vide xir Iy gay dot bién, quan sat hinh
thai chdi c6 ¥ nghia quan trong gitip nhan biét sy khac
biét vé kiéu hinh tir d6 c6 thé lya chon néng do chét
gdy dot bién phu hop. Nhin chung, & thoi diém 30
ngay kich thude choi kha nho vi thé chua ghi nhan
sur khac biét rd vé hinh thai. Dé khao sat hinh thai
chdi tot hon, chdi 30 ngay tiép tuc duoc cdy chuyén
sang moi trudng MS co ban bd 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 mé ta trong
Bang 3, Hinh 3 va Hinh 4. Nhin chung & thoi diém
60 va 90 ngay quan sat, cac nghiém thirc co sy khac
biét v& hinh thai chdi so voi déi ching. Déi chung co
chdi cao, 14 to, 14 mau xanh dam. Ngoai trir nghiém
thirc xtr 1y véi EMS 0,2% cac NT con lai nong do
tir 0,4%-1% EMS c6 su khic biét vé mit hinh thai
so voi dbi chirmg nhu: chéi thip, phién 1a xoin, xudt
hién nét trén than... (Hinh 3 va Hinh 4).
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Bing 3. Két qua khio sat anh hwéng ciia EMS dén hinh thai chdi sau 60 va 90 ngay nuéi ciy

Nghiém thire

Thoi gian xirly Nong dp EMS

Hinh théi chdi

(gio) (%0) Sau 60 ngay nudi ciy Sau 90 ngay nudi ciy
. Choi cao, la to, 14 mau xanh Chéi cao, 14 to mau xanh dém,
bC 0 gio 0 " % . &
dam re it, ngan
o : .+ .. ____ Chdi cao, 14 to, phién la xoan
NT1 02 Choi cao, ld to, phien laxoan, 5\, »onh hat, duéi thin c6
14 ¢6 mau xanh dim L, s %, P
not mau xanh, re it, ngan
Chédi thap, 14 to, phién 14 xodn, Chdi thap, 14 to, phién 14 xodn
NT2 0,4 I n R % £
14 ¢6 mau xanh ddm mau xanh nhat, ré it, ngan
NT3 1 gidy 0,6 - -
o . Chdithép, 14 to, phién 14 xodn
NT4 0.8 Choithap, lato, phien1dxoan, .., vonh hat, dusi than c6
la ¢c6 mau xanh dam fpn PR e
not mau xanh, ré nhiéu, dai
Chbi thﬁp, 14 nho, 14 ¢c6 mau Chdi thﬁp, la nho, 1a va seo
NT5 1,0 .
xanh nhat mau xanh nhat
Chdi thap, 14 to, phién 1a xon,
phén cuong la dinh lai véinhau Choi thap, la to, phién la xodn
NT6 0,2 5o R m s s
bao quanh than, 14 ¢6 mau mau xanh nhat
xanh nhat
NT7 0.4 = -
NTS8 2 gio 0,6 - -
Choi thép, 14 nho, phién 14
NT9 0.8 xoan, cic la day phan cudng Choi thap, 14 nho, phién la
’ la dinh lai v&i nhau bao quanh  xo#n mau xanh rat nhat
than, 14 c6 mau xanh rat nhat
NT10 1,0 - -

Ghi chii: =" biéu thi mau khdo sat ciia nghiém thirc khéng thu duwoc két qua.

1 gitr

0.2% EMS 0.4% EMS 0.6% EMS 0.8% EMS 1.0%

lgti

Hinh 3. Miu chdi khio sat thoi diém 60 ngay nudi cAy

(iyv
T

"

NT6 - EMS 02% 2h

- NT5-EMS1,0%1h

. NT9-EMS 0% 2h

o

Hinh 4. Miu chdi khio sat thoi diém 90 ngay nudi cay

Quan sat chdi & 120 ngay cho thdy c6 sy khac
biét rd rét vé mau sdc 14 & mot sd nghiém thire. Cu thé,
& nghiém thirc xtr 1y 0,2% EMS trong 2 gior chdi co
mau tring, hong, toan phan hodc mot phan. Nghiém
thire xtr 1y 0,8% EMS trong 1h chdi xuét hién 2 kiéu
hinh khac biét, chdi c6 mau hong dam hon so véi
nghiém thire 0,2% EMS 2 gid va chdi ¢6 mau cam
toan phin hodc 1 phin. Su khac biét vé kiéu hinh
mau trén phién 14 trén hoa chuéng khi nui ciy trén
cung diéu kién in vitro, chimg to ¢ su thay d6i trong
vt chat di truyén cua cic mau hoa chuéng sau khi
xtr Iy dot bién bang tic nhian EMS, din dén su thay
ddi cac protein sdc to, tao nén su da dang vé mau
sac trén thin va phién 14 ciia cay. EMS 14 hoa chat
thuong duoc ding dé xir 1y, tao dot bién nham kich
thich, tim ra dic tinh méi trén cay tréng (Altindal va
Altindal, 2018). Tir két qua ciia nghién ctru ndy, cho
thdy EMS 1a hoa chat thich hop img dung trong chon
va tao gidng trén hoa chudng. Két qua nay tuong tir
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cac nghién ciru ctia Vil Hoang Hiép va Nguyén Thi
Ly Anh (2013, tr. 1092-1100) trén cdy cim chudng;
Senapati va Rout (2008, tr. 218-222) trén cay hoa
hong; Devi va Mullainathan (2011, tr. 368-374) trén
cdy ot.

Hinh 5. Mu chéi xir Iy EMS sau 120 ngay nudi ciy
3.2. Xac dinh dau NSPs cia vuang ITS cac
mau tdi sinh sau khi xir ly EMS

40 420 430 40 450

amitibsill dealinsdl eyl e sl el

Doi_Chung TICCTTTGCA AAAGIGGGTG GAGITGAGGG GGCGGACATT GGCCTCCTGT
EMS_NT4_(1h/0,8%)
EMS_NT6_(2h/0, 2%)

Doi_Chung GCTGTTCTIG TGCGGCTGEC CTAGATGTGA TTCCTCATCG ACAGATGTCA
BMY W4 (1h/0,88)  .uvvunevie senevnave vas IR A el
EM3 NT6_(2h/0,2%) .........- -
510 520 530 540 550
PEEE FERTE BT R T B ET R T BEEEE EEEEN I P |
Doi_Chung CCACTAGCGG TGGCTGGACC CTTCGCGCGC TGGAGIGACA ATACTIGICT
EMS_NT4_(1h/0,8%) .G.....T.. ... : Brione R ErAs BB L B el | e

EMS NTE_(2h/0,2%)

Hinh 6. Vij tri cac SNPs Xl.lf’lf hién khi so sanh cac diy
trinh ty xir Iy EMS so v6i mau déi chirng: A: Adenine;
T: Thymir}e; G: Guanin; C: Cyt9sine; ".‘f’biéu thi vi tri
khong xuat hi¢n vi tri SNPs. Dau "-" biéu thi nghiém
thirc khong ghi nhian dwge nucleotide

Tir két qua xir Iy EMS & cac ndng d6 va thoi
gian khac nhau ghi nhan 6 NT ¢6 chdi tai sinh (céc
NT: 0,2; 0,4; 0,8 va 1,0% EMS trong 1 gid va 0,2;
0,8% EMS trong 2 gio), trong do6 ¢6 2 NT ¢6 hinh
thai chdi khéc biét nhidu nhét so véi DC va c6 sire
séng tot 1a NT 0,8% EMS 1h va NT 0,2% EMS 2h
(Hinh 5). Cac miu choi tai sinh 2 NT trén duoc ly
trich DNA va doc trinh ty ving ITS cing v6i mau
dbi chung. Két qua co 13 diu SNPs duoc ghi nhén,
gom 12 SNPs xuét hién & mau xir Iy EMS nong do
0,8% trong 1 gid bao gdm céc vi tri nucleotide so:
474, 501, 508, 514, 521, 522, 528, 533, 534, 542
va 543 va 1 SNPs & mau xir Iy EMS 0,2% trong 2
gid tai vi tri 424 bp (Hinh 5). EMS dugc nhidu bao
cdo cho thdy kha nang 1am phét sinh dot bién trong
qué trinh nudi cdy mé (Jabeen va Mirza, 2004, tr.
340-345; Senapati va Rout, 2008, tr. 218-222), Kkét
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qua xir 1y dot bién trong dé tai nay mt lan nira
khing dinh tac dung gay bién di cua hoa chat EMS
qua viéc ghi nhan sy xuat hién cta cac ddu SNPs &
vung bao ton ITS.

4. Két lugn

Xiur ly doan than vai thoi gian (1 va 2 gio) va
néng do 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 séng, phét sinh chdi cang giam. Quan sat hinh
thai ghi nhan 02 NT tao duoc kiéu hinh khéc biét so
v&i dbi chimg va co strc song tot 1a NT 0,8% EMS
trong 1 gio va 0,2% EMS trong 2 gi¢. Phan tich trinh
tw vang ITS chdi tir 2 NT nay da phat hién 13 diu
SNPs, trong d6, mau xir Iy EMS 0,8% trong 1 gio
cho 12 SNPs ¢ vi tri (474, 501, 508, 514, 521, 522,
528,533, 534,542, 543) va EMS 0,2% trong 2 gio c6
1 SNPs & vi tri 424. Tir két qua nghién ciru dua trén
hoa chat EMS di khao sat, xtr Iy mau cay véi EMS
0,8% trong thoi gian 1 gio 1a phit hop dé cam tmg
d6t bién miu cdy ciy hoa chuéng véi 12 ddu SNPs
ghi nhén 1a co s¢ cho thiy trién vong viéc lam thay
d6i kiéu gen cua mau xir Iy EMS so v6i dbi ching
lam co s& cho viéc chon tao giéng moi.
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