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DOI:10.46223/HCMCOUJS. Bat duc duc bao chit (cytoplasmic male sterility, CMS) 1a
tech.vi.13.1.797.2018 mot tinh trang di truyén 1am mat chirc ning cua hat phan. Pay la

mot trong nhitng tinh trang quan trong trong san xuat hat gidng
lai. P6i voi gidng lai 6t cay thwong mai, thoi gian nhan dién cac
dong 6t bat duc duc bao chit bang phuong phéap truyén théng mat
nhiéu thoi gian. Do d6, cac marker phan tir dang duoc phat trién
Ngay nhan: 24/08/2017 dé khic phuc khé khén nay. Véi muc dich phat hién cac dong 6t
Ngay nhén lai: 30/11/2017 bat duc duc tai Viét Nam bang marker phan tir, chiing toi tién
Duyét dang: 14/03/2018 hanh phan ticl} dwr liéu tir cac céng trin}l ngh%én clru trong va
ngoai nude. Két qua phan tich cho thay, dé c6 thé nhan dién chinh
xac dong 6t CMS can sir dung két hop hai yéu td: (1) yéu t6 nhan
dién bao chit S va bao chat N, va (2) yéu t6 nhan dién gene Rf va
fr. Moi yéu td co nhiéu loai marker khac nhau duogc phat hi¢n.
Bai bao nay s& giup cung cip co s& khoa hoc dé chon lya cac
T khéa marker tiém nang va phu hop véi diéu kién hién tai & Viét Nam
trong phat hién dong 6t CMS. Ngoai ra, moi can thiét cho phan
tng PCR dé nhan dién dong 6t CMS da dugc x4c dinh dé lam co
s& cho cac nghién ctru thuc nghiém sau nay.

ABSTRACT

Cytoplasmic male sterility (CMS) is an inherited trait
leading to functional pollen failure. It is an important trait for
producing hybrid seed. For commercial chili pepper, identifying
CMS elements by the traditional method is a time-consuming
process. Molecular markers are, therefore, rapidly developed to
overcome this. In order to identify Vietnam CMS chili pepper,
we analyzed published data to determine the possibility of using
molecular markers. Results show that two elements should be
used for identifying CMS pepper: (1) S and N cytoplasm, and (2)
Rf and rf gene. Each element could be determined by different
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molecular makers. This article provides an overview of CMS
chili pepper, cytoplasmic genetics for screening potential molecular markers for Vietnam
male sterilit&x, molecular CMS_pepper. Also, PCR primers which _could be used for future
marker experimental research have been determined.

Keywords:

1. Gi6i thigu

Cay 6t 1a mot trong céc loai rau gia vi c6 gia tri kinh té cao duoc st dung rong rai tai
Viét Nam va nhiéu nudc trén thé gisi. Véi hinh thic st dung da dang nhu 4n twoi, phoi kho
xay lam bot 6t, ché bién twong 6t, cac loai sét dic biét cia mot sé nuwdc, ngdm dam, trai dong
hop. Cay 6t ¢6 tiém niang phat trién rt Ion va yéu cau qua trinh chon gidng da dang theo nhiéu
huéng khac nhau. Tai Viét Nam, hién nay 6t chu yéu phuc vu cho nhu cau an tuoi trong nudc,
lam tuwong 6t va phoi kho xuat khau. Theo Tong cuc thong ké, nam 2012, Viét Nam xuat khau
khoang 78.500 tan 6t khd voi gid tri 233 triéu USD, ddy 1a mat hang nam trong top 20 cac mat
hang ndng san xuat khau caa Viét Nam. Thi truong xuat khau ot tuoi va khé hién nay cua Viét
Nam chu yéu dén cac nuéc An Do, Thai Lan, Trung Quéc, Han Qudc, Singapore vai san luong
xuat khau ngay cang tang. Déu ndy cho thay tiém ning san xuat 6t cay tai Viét Nam Ia rat 16n,
tuong ng Vi mot thi truong hat giéng 6t tiém ning.

Vi dién tich trong 6t nam 2012 khoang 48.000 ha thi Viét Nam c¢6 nhu cau hat gidng
6t rat cao (Faostat). Trir mot sb it giéng ot OP (open pollination) dugc trong véi dién tich nho
tai mot sé dia phuong, da sé céc gidng 6t duoc ndng dan st dung hién nay 1a cac giéng F1 co
nguon goc tur cac cong ty nudc ngoai, dugc cac cbng ty trong nuéc nhap vé ban hoac nhap
giong b me vé san xuat F1 roi ban. Theo sb |Ieu ctiia Tong cuc Ha1 quan, nam 2010 nudc ta
nhap khau khoang 2,2 tan hat giéng 6t véi gia tri gan 700.000 USD, s6 lugng nay ting 1én trong
nam 2011 véi gia tri khoang 2,5 triéu USD cho khoang 6,5 tan hat giéng 6t nhap khau (ca 6t
cay va 6t ngot). Cac gié tri trén cho thiy can thiét phai thac ddy qua trinh chon tao giéng 6t
trong nude dé giam sy phu thudc vao ngudn hat gidng 6t nudc ngoai.

Mot trong nhitng yéu té tré ngai chinh dé mot gidng 6t dugc dwa vao kinh doanh 1a kho
khin trong qua trinh san xuat hat giéng, dac biét 1a hat gidng F1. Ot 12 loai cay c6 hoa ludng
tinh, ¢6 bau nhuy, tGi phan chung mét hoa va thoi gian chin caa hai bo phan nay khong léch
nhau nhiéu. Do @6, mac di cd thé cd ty 1é giao phan nhd con trang 1én dén 40% tuy diéu kién,
cay 6t van duoc xem la cdy tu thu. Bén canh do, hoa 6t c6 kich thudc rat nho, 2-4mm, nén viéc
thuc hién thao tac khir tdi phan cho lai tao F1 ton rat nhiéu cong lao dong, c6 kha nang rui ro
cao do 13n tap khi v& tdi phan va ty Ié dau trai giam do cac ton thuong trong thao tac khr tdi
phan. Cac yéu té nay lam cho gia thanh san xuat hat gidng 6t cay F1 lai rat cao, lam giam sic
canh tranh cua gidng. Dé san xuét hat F1 cdy tu thu véi s luong 16n can phai c6 cac phuong
phap lam mat kha ning hitu duc cua hat phan dong lam me dé giam céng sic cho qua trinh khir
tli phan. Cac phuong phéap chinh hién duoc sir dung 1a ding héa chat 1am mat kha niang cua hat
phan, str dung anh huong cua diéu kién moi truong (cha yéu 1a nhiét do) va dic biét 1a sir dung
cac giong c6 yéu to bat duc duc 1am dong me dé giam chi phi khtr ti phan.

Dé nhan dién duoc dong 6t bat duc duc bao chat theo phuong phép truyén thong phai
mét rat nhiéu thoi gian do dic diém thoi gian sinh truong cdy ot dai, tir 5-6 thang/vu, tang chi
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phi cho qué trinh chon tao ra mot gidng 6t, tir &6 giam kha nang canh tranh trén thi truong. Dé
rit ngan qua trinh chon tao giéng 6t, viéc két hop gitta chon tao truyén thdng va ting dung cac
quy trinh cdng nghé sinh hoc 1a can thiét. Hién nay c6 rat nhiéu nghién cau véi nhiéu loai
marker va quy trinh phan tich khéac nhau sir dung dé nhan hién cac dong 6t bat duc duc bao chat
phuc vu cho san xuat hat giéng lai F1 dd duoc bao céo trén thé gioi. Nhung dé danh gia chinh
xé&c loai marker va quy trinh phan tich nao pht hop véi ngudn vat liéu di truyén va diéu kién
cdng nghé & Viét Nam can c6 cac thi nghiém khao sat cu thé. Bai bao nay sé& gilp tong hop cac
marker d3 dugc phéat trién cho téi thoi diém hién tai.

2. Vit liéu va phwong phép

Céac du ligu trong bai dugc thu thap tr Pubmed trén NCBI
(https://www.ncbi.nIm.nih.gov/pubmed/) va cong cu tim kiém Scholar cia Google
(https://scholar.google.com.vn/) véi cac tir khda: cms marker chili pepper, restorer gene cms
chili pepper.

3. Két qua va bién luan

Bat duc duc bao chat & 6t dugc ghi chd lan dau tién boi Peterson (1958) trén dong Pl
164835. Ot bat duc duc bao chat mang bao chat S (sterility) khac voi bao chét binh thuong N
(normal). Gitta cdy hiru duc bao chit N va cay bat duc bao chat S c¢é nhiéu diém khéc nhau
trong cau tric DNA ty thé, do su tai sip xép trong bo gene ty thé din dén xuét hién céc gene
khac nhau (Hanson & Bentolila, 2004). Bén canh yéu t6 di truyén ngoai nhan, 6t bat duc duc
bao chit con chiu su quy dinh caa mat gene trong nhan: gene Rf (restorer of fertility). Gene Rf
cha yéu c6 trong 6t cay, rat hiém xuét hién & ot ngot, ¢ kha niang wc ché céc yéu t bat duc
trong bao chit S, hdi phuc kha niang hitu duc & 6t (Mulyantoro et al., 2014). Két hop giita hai
yéu t6 bao chat S va N cing véi hai gene Rf va rf, két qua ¢ 6 kiéu gene khac nhau nhung chi
c6 2 kiéu hinh, d6 13: dong bat duc dugc dung lam dong me (hay con goi 1a dong A) trong san
xuit hat lai F1 c6 kiéu gene S rfrf; 5 kiéu gene con lai déu la dong hiru duc gém: dong 6t duy
tri (dong B) c6 kiéu gene N rfrf, dong 6t hoi phuc ding 1am dong cha (dong R hay dong C) ¢6
kiéu gene S RfRf hodc N RfRf, cac dong di hop khéac 1a S Rfrf va N Rfrf. So d6 duy tri dong cha
me VA san xuat hat gidng lai 6t cay F1 st dung yéu t6 CMS duoc thé hién nhu Hinh 1. Nhu vay,
dé nhan dién dugc dong 6t cay bat duc duc bao chat can c6 cac marker phan biét bao chat S va
bao chat N, cac marker phéan biét gene Rf va rf ciing nhu phéan biét duoc cay mang kiéu gene
dong hop troi RfRF véi cdy mang kiéu gene di hop Rfrf.

Déng A Déng B Dong R

) Lim mg duy tri lam ¢cha
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Hinh 1. So @6 duy tri dong cha me va san xuét hat giéng lai F1 sir dung yéu t6 CMS
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Céac marker nhdn dién bao chdt S va bao chdt N

Str dung ky thuat RFLP, D. H. Kim, Kang, Kim, va Kim nam 2001 phat hién hai gene
thudc ty thé 1a atp6 va coxll lién két voi CMS (D. H. Kim et al., 2001). Nam 2005, D. H. Kim
va Kim thuc hién phan @ng inverse PCR va giai trinh tu cac vach PCR thu dugc tir dong hiru
duc va bat duc, phat hién & dau 3’ c6 mot doan trinh tu dic biét 251-bp trén gene atp6 va 1550-
bp trén gene coxll chi c6 & dong 6t bat duc duc bao chit (S), khéng xut hién & dong hiru duc
(N) (D. H. Kim & Kim, 2005). Ttr phat hién nay, Kim va Kim da thiét ké bo mdi trén viing gene
dic biét: atp6-SCAR va coxlI-SCAR, thir nghiém trén 20 dong 6t da biét truée, két qua bd moi
c6 thé phan biét duoc dong 6t bat duc va hitu duc (D. H. Kim & Kim, 2005). Ngoai marker
atp6-SCAR dugc D. H. Kim va Kim thiét ké (2005), Jo, Jeong, va Kang (2009) va Ji, Huang,
Yin, va Gong (2013) ciing thiét ké cac marker trén gene atp6 lan luot co tén 13 yatp6 va atp6-
2. Nhung céc marker nay khdng nam trén ving trinh ty dic biét 251-bp chi c6 ¢ dong bat duc
S trén gene atp6 nhu D. H. Kim va Kim (2005) da giai trinh tu va phat hién (Ji et al., 2013; Jo
et al., 2009; D. H. Kim & Kim, 2005). Vi vay cip mdi atp6-SCAR van co6 do tin ciy cao hon
yatp6 va atp6-2.

Nam 2007, D. H. Kim, Kang, va Kim phat hién mot khung doc ma (open reading frame)
orf456 nam trong vuing trinh tu dac biét 1550-bp xudi dong (downstream) cta gene coxll chi
c6 ¢ dong 6t CMS (D. H. Kim et al., 2007). Bang ky thuat Western blot, Kim va cong su nhan
thdy, & dong 6t CMS c6 mét san pham protein khoang 17-kDa do gene ofr456 ma hoa; trong
khi & dong 6t hitu duc, biéu hién cua protein ndy giam di rat nhiéu lan. Khi chuyén gene ofr456
vao cy thudc ho cai Arabidopsis: 45% biéu hién bat duc duc va khong cé hat, sé con lai bat
duc mot phan vi di ¢ hat nhung hat mang nhiéu khiém khuyét. Vi vay, Kim va cong su két
luan rang marker thiét ké trén trinh tu ofr456 s& cho hiéu qua nhan dién dong 6t CMS chinh
xac hon (D. H. Kim et al., 2007).

Sau d6, nam 2010, Gulyas, Shin, Kim, va Lee phét hién mot dot bién diém mat
nucleotide C (cytosine) & vi tri 449 trén gene ofr456 ¢ dong 6t CMS, dich chuyén khung doc
mé, dan dén codon két thic xuat hién xa hon, mé rong trinh ty ofrd56 thanh trinh tu orf507.
Néu chuyén gene orf456 (vao ho cai Arabidopsis) chi c6 45% bat duc duc thi khi chuyén gene
orf507 s& cho két qua bat thu hoan toan, chuang té orf507 c6 méi lién quan chat ché hon voi
hién tuong bat duc duc. Pay 1a co sé dé Gulyas va cong su phat trién marker orf507 (Gulyas et
al., 2010).

Nam 2009, Jo va cong su phat trién mot marker thudc bo gene ty thé nhung c6 ngudn
géc tir luc lap 1a accD-U (Jo et al., 2009). Marker accD-U dugc thiét ké trén maot trinh tu mat
doan trong bo gene ty thé caa dong 6t CMS. Dua vao sy hién dién hoac thiéu di vach san pham
accD-U khi chay PCR, c6 thé nhan dién dong 6t CMS (Jo et al., 2009).

Str dung ky thuat SRAP (sequence-related amplified polymorphism), nam 2014, Ji,
Huang, Yin, Li, v Gong di phat hién trén dong bat duc duc bao chat S c6 mot dot bién mat
doan 10-bp so vé&i dong hiru duc bao chat N va thiét ké dugc marker SCAR130 (thudc bo gene
luc lap) c6 thé phan biét bao chat S va bao chat N (Ji et al., 2014). Két qua PCR tir marker
SCAR130 s& cho san pham 130-bp dbi voi dong mang bao chat S va san pham 140-bp déi véi
dong mang bao chat N véi do tin cay cao hon cac marker trudce do6 (Ji et al., 2014).
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Hién nay, marker SCAR130 dugc xem 1a marker c6 d6 tin cay cao nhat khi tién hanh
nhan dién bao chat S lién két véi kiéu hinh CMS trong chon gidng, duoc cac nghién ciu sau
nay st dung (Sun et al., 2017; Yeh, Lin, Shieh, & Teol, 2016). Tuy nhién, tly vao ngudn vat
liéu di truyén chon giéng khac nhau ma cac marker s& cho két qua chinh xac khac nhau. Vi vay,
can két hop céc marker khéac nhau trén bo gene ty thé va luc lap hoic tién hanh khao sét lai do
chinh xéc cua cac marker truge khi bit dau sang loc chon gidng dé xac dinh marker cho két qua
nhan dién chinh xac nhat, phi hop nhit trén ngudn vat liéu di truyén caa minh. Trinh tu c4c
marker nhan dién bao chat S va N tir cac nghién ctru dugc tong hop trong Bang 1.

Bang 1
Trinh tu cac marker nhan dién bao chat S va N
Tén Trinh tw TLTK
F: AGTCCACTTGAACAATTTGAAATAATC
atp6-SCAR )
R: GTTCCGTACTTTACTTACGAGC (D. H. Kim &
F: GTCGGGAGAACTACCTAACTA Kim, 2005)
cox!II-SCAR
R: GGCTACCTAGTGATTTACAAGCA
156 F: ATGCCCAAAAGTCCCATGTATTT (D. H. Kim et
or
R: TTACTCGGTTGCTCCATTGTT al., 2007)
; F: TGGATCTCGCTATTAACCAC
a
Vet R: GTAGTTCATTCGGACCTAGTAG
(Jo et al., 2009)
o F: GTGATTGGATTTCTATGCGG
acco-
R: GGAATGCCGTTTATTTGGCC
F: ATGCCCAAAAGTCCCATGT (Gulyas et al.
orf507 '
R: TTAAAAAGCGTAAACAAAT 2010)
F: GCTTCGCCTTCGTATAGTAGTTC )
atp6-2 (Jietal., 2013)

R: AGTCATAGTGCTCACCCTGTTTG

F: TTACGGCTCGTTACCGCAGCG ]
SCAR130 (Jietal., 2014)
R: CAATTGACCGACCCGCCAT

Ngudn: Két qua phan tich dit liéu caa nhém nghién ciu
Cac marker nhgn di¢n gene Rf va rf

Sy hdi phuc tinh hitu duc & cdy 6t dugc quy dinh chi boi mot gene troi Rf. Hién nay c6
rat nhiéu nghién ciru véi nhiéu loai marker va quy trinh phan tich khac nhau nham phan biét
gene Rf va rf, sir dung dé nhan hién cac dong A, B va R phuc vu cho san xuit hat giéng lai F1
da dugc bao cao trén thé gisi (Bang 2). Nam 2006, D. S. Kim, Kim, Yoo, va Kim sir dung 512
cap moi AFLP phan tich trén 10 mau DNA cia mdi kiéu gene RfRf va rfrf, thu duoc 8 cip mdi
cho tinh da hinh rd rang nhét. Trong 46 AFRF1 va AFRFS 1a 2 cap moi ¢6 vi tri lién két gan
nhét véi locus Rf, vi vay cac doan da hinh AFLP tir 2 cap moi nay duoc mang di giai trinh tu.
Tir két qua giai trinh ty, Kim va cong sy da thiét ké cap moi CAPS (Cleaved Amplified
Polymorphic Sequence): AFRF8-CAPS. Cap mdi nay khdng chi gitp phan biét gene Rf va rf
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ma con phan biét duoc kiéu gene ddng hop RIRf va di hop Rfrf. Két qua PCR cua cac mau DNA
(c6 kiéu gene khac nhau) bang cap mdi nay cho mét san pham cung kich thudc. Sau d6 enzyme
cit giéi han Rsal duoc str dung dé cat san pham PCR va s& cho cac san pham voéi kich thuée
khac nhau. Kiéu gene RfRf va rfrf déu cho 3 san pham, trong d6 2 san pham c6 kich thuéc gidng
nhau giita 2 kiéu gene, 1 san pham c6 kich thuéc khoang 100-bp dbi véi gene RfRf va 200-bp
dbi vai rfrf; kiéu gene Rfrf cho 4 san pham (D. S. Kim et al., 2006). Jo va cong su (2016) ciing
thiét ké 2 cap moi CAPS 1a 4940-CAPS (st dung enzyme cit giéi han Rasl) va ColMod1-
CAPS (sir dung enzyme cit gioi han Bglll) (Jo et al., 2016), két qua cac san pham sau khi PCR
va cit bang enzyme duoc thé hién trong Bang 2. Ngoai ra, cac nghién ciu khéc chi dua ra
marker phan tir giip phan biét gene Rf va rf, khdng thé phan biét RfRf va Rfrf (Gulyas, Pakozdi,
Lee, & Hirata, 2006); (Jo et al., 2010); (Jo et al., 2016); (Sun et al., 2017) (Bang 2). Co so phan
tir va do tin cay cua cac marker nay van chua duogc xéac dinh 8. Ciing nhu cac marker nhan dién
bao chat S va N, tly vao nguon vat liéu di truyén chon gidng khac nhau ma cac marker nhan
dién gene Rf va rf s& cho két qua chinh xac khac nhau. Cho dén hién tai vin chua c6 marker
nao c6 thé nhan dién chinh xac 100% gene Rf va rf hay cac kiéu gene RfRf va Rfrf. Vi vay, trong
thoi gian téi rat can cac nghién ciru c6 thé xac dinh co ché phan tir rd rang ciing nhu phét hién
cac marker c6 d chinh xac va tin cay hon trong vié¢c nhan dién gene Rf va rf, tao budc dot pha
méi cho cong tac sang loc, chon tao gidng 6t sau nay.

Bang 2
Trinh tu cac marker nhan dién gene Rf va rf
Tén Trinh tu RE Két qua TLTK
F: GTTGATGCTCTATGGTTGGAGAAC RfRf- 3 san pham trong
d6 c6 1 san pham 100-
i bp (D. S. Kim
AC':: Elfg Rsal | Rfrf- 4 sin pham etal.,
R: GCACTATTCCTATTGGCTTTCTG rfrf- 3 sin phim, trong 2006)
d6 c6 1 san pham 200-
bp
CRF F: ATTTTCAGATTGTGGCGACG RIRf/Rfrf-c6 san pham (Gulyas et
R: CGACCATCACGACGAGG rfrf-khdng ¢6 san pham | al., 2006)
BACI13T7- | F: GAAGTAGGCCAAAACTTATCACG
SCAR | R: CACTAAGCCCGATGTATGAATC RIRF/RIrf- c6 san pham (Joetal,
PePPR1 | F: CAAATGCTATTATTCCCTTTCTCTCTGTC rfrf-khdng 6 san pham 2010)
AS-PCR | R: CAAGACAACTGCATCTGTGAC
4940- | F: CCCAGCCCAGGCTTACTTAAC RfRf- 3 san pham
CAPS Rsal | Rfrf- 4 san pham
R: CTGAAGGTGTTGTCGCCTTGC rfrf- 2 sin phim
3336-last2- | F: CATCGAACTGATACGGAAGGAC RfRf/Rfrf-c6 san pham
SCAR R: TAACACTACTTGGGGAAAGCG rfrf-khdng c6 san pham (Joetal.,
—— 2016)
F: CCACCCCAAACGTAAGGGATC rF]ifRf-GlosaE pham 576
oac 601-bp
Coék/l;gj 1 Bglll | Rfrf- 2 sin pham
R: CAACTTAGCCAATACAATCCCAC rfrf- 1 san pham 1177-
bp
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Tén Trinh tw RE Két qua TLTK
PPR12- F: CAAGGTGTTGTCTATGTGGG

SCAR | R: CATCAACGTGATTAGTGGATAC RIRF/Rfrf-c6 san pham

4162- F: GCAGTTCGGTTTTACGGAGTTAC rfrf-khong c6 san pham

SCAR | R: CCATTGGACAAAAGGGGATC

CRF- F: GTACACACCACTCGTCGCTCCT RIRf/Rfrf-c6 san phém (Sunetal.,
SCAR R: TTCTTGGGTCCCTTTCCAA rfrf-khdng cé san pham 2017)

RE (Restriction Enzyme): enzyme cit gigi han
Ngudn: Két qua phan tich dit liéu caa nhém nghién ctu

4. Két luan

Marker nhan dién bao chit S va N ciing nhu marker nhan dién gene hdi phuc Rf va rf
cho céc dong 6t bat duc, cac dong duy tri va dong hoi phuc ngay cang duoc phat trién va cai
tién tot hon, lam ting do chinh x4c va do tin cay khi sir dung. Tuy nhién, cho dén hién nay, van
chua c6 marker nao nhan dién chinh xac 100% céc dong 6t bat duc, dong duy tri va dong hoi
phuc. Vi vay can két hop céac loai marker khac nhau dé c6 két qua nhan dién chinh xéc nhat,
phU hop nhat trén ngudn vat liéu di truyén san co tai Viet Nam.
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