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MUC LUC
NGUYEN THI MINH NGUYET, NGUYEN THI NHAI, NGUYEN BA
NGOC, KHUAT THI MAI LUONG, CHU BUC HA, PHAM XUAN HOI,
NGUYEN THI THANH THUY, LE HUNG LINH. Nghién ctru xay dyng
quy trinh phan tich gen trong giéng lda bang ky thuat sinh hoc phan tir
phuc vu xac dinh tinh khac biét trong khdo nghiém DUS
VO THI MINH TUYEN, NGUYEN THI HAO, NGUYEN THI HUE, DOAN
VAN SON, HOANG MINH TRANG, LE VAN TRUONG. Nghién ciru va
hoan thién quy trinh san xuét hat giéng siéu nguyén ching cho giéng
lGa khang bénh bac & DT82
NGUYEN TIEN DUNG, LA VAN HIEN, NGO XUAN BINH. Xac dinh cac y&u
t6 cis diéu hoa hoat dong clia gen RMP biéu hién chuyén biét & hat phan
lta (Oryza sativa L.)
PONG THI KIM CUC, NGUYEN THI LY, DUONG HONG MAI, NGUYEN
HOU HAI, TRAN DANG KHANH. Danh gia da dang di truyén va xay
dung bo tiéu ban ADN cla giéng lac Chay va lac Chay trang
NGUYEN THI HIEN, VAN THU HUYEN, DONG THI UNG, NGUYEN
ANH DUNG, LE THI HOA, LUU THI QUYNH, HOANG THI HONG
HANH, MAI THI PHUONG THUY. Nghién cttu nhan gi6éng bach dan lai
DH32-29 bang ki thuat nuéi cay mo t€ bao
PHAN XUAN HUYEN, NGUYEN THI THANH HANG, DINH VAN KHIEM.
Nghién ctru nhan giéng in vitro cay tam bop Nam My (Physalis peruviana
Linnaeus)
HA BICH HONG, NGUYEN THE HUGNG, HOANG VAN SAM. Da dang
Nucleotide trinh tr ADN ma vach tmH-psbA cla loai Xa xi (Cinnamomum
parthenoxylon (Jack) Meisn) tai mt s6 tinh mién Bac Viét Nam
NGUYEN THI HANH. Phan [3p va so b dinh tén vi khuan gay thai hdng nho Ninh
Thuan
LE SON, TRAN THANH TRANG, NGUYEN BUC KIEN. Nghien ctru lién két
trén toan hé gen (GWAS) vé kha nang chdng chiu & Keo lai véi bénh chét
héo do ndm Ceratocystis
HUYNH BUC BINH, TRAN THANH, TRAN BINH MINH, VO VAN

TRUONG, HUYNH THI MINH TAM. Phan Iap, tuyén chon chiing vi khuan

lactic tir m{ cao su & Binh Duong va th(r nghiém trong déng md cao su
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KHOA HOC CONG NGHE

NGHIEN CUU XAY DUNG QUY TRINH

PHAN TiCH GEN TRONG GIONG LUA BANG KY THUAT

SINH HOC PHAN TU PHUC VU XAC DINH TiNH
KHAC BIET TRONG KHAO NGHIEM DUS

Nguyén Thi Minh Nguyét" *, Nguyén Thi Nhai!, Nguyén B4 Ngoc!,
Khuat Thi Mai Luong®, Chu Ptrc Ha?, Pham Xuan Héi!, Nguyén Thi Thanh Thay?, Lé Hiing Linh!

TOM TAT

Nghién ctru nay dugc thuc hién voi muc tiéu xay dung quy trinh phén tich, xac dinh sy c6 mat cua
gen/locus gen muc tiéu bang ky thuat sinh hoc phan tt phuc vu viéc xac dinh tinh khac biét cia giong
Ita trong khao nghiém DUS, dap tmg Tiéu chuidn Quéc gia TCVN 13382-1: 2021. Két qua nghién ctru
cho thay cac gen khang bénh dao 6n (Pik-m, Pil, Pik-h, Pik-p, Pi7(®), Pi9®), Piz, Piz-5, Pizt, Pita-2va
Pita), gen khang bénh bac 14 (xa5, Xa7, Xa2l), gen chong chiu ray nau (Bph20, Bph21, Bph2, Bphl7-
pth, Bph32), gen chiu min Salfol gen chiu ngap Subl, gen quy dinh mui thom for... c6 thé duoc xac
dinh bing phuong phap phan tich véi cac chi thi phan t lién két gen muc tiéu cho da hinh ADN gitta
giong chuin mang gen khang va giong goc khong mang gen. Quy trinh phan tich, xac dinh su c6 mat
clia gen muc tiéu trong giong lda bing ky thuat sinh hoc phan tt da duoc hoan thién va co6 thé ap dung
trong viéc ho tro khao nghiém tinh khac biét trén cay laa doi voi cac tinh trang khang véi bénh dao 6n,
khéang bénh bac 14, chong chiu ray nau va céc tinh trang dac trung khac (chiu ngap, chiu min, mui

thom...).

T khoéa: Chr thi phan tir, khdo nghiém DUS, lia, x4dc dinh gen.

1. DAT VAN BE

Luat Trong trot s6 31/2018/QH14 da néu ro
quy dinh khao nghiém giong cay trong, theo do,
ndi dung khao nghiém tinh khac biét, tinh dong
nhat va tinh 6n dinh cua giong lua da duoc quy
dinh cu thé trong Tiéu chudn Quoc gia TCVN
13382-1: 2021: Giong cay trong nong nghiép - Khao
nghiém tinh khac biét, tinh déng nhat va tinh 6n
dinh - Phan 1: Giong lua. Trong d9, ba tinh trang
b6 sung khang véi bénh dao on hai la (68), khang
voi bénh bac 14 (69), khang véi ray nau (70) chi
thuc hién khi co quan tac gia giong yéu cau va ap
dung trong truong hop danh gia 67 tinh trang
truoc do khong co su khac biét giita giong khao
nghiém va giong tuong tu. Giong dugc chon tao
bang phuong phap lai tich lily, mtic do biéu hién

' Vién Di truyén Nong nghiép, Vién Khoa hoc Nong nghiép
Viét Nam

2 Trudong Pai hoc Cong nghé, Pai hoc Quéc gia Ha No6i

* Bo Nong nghiép va Phat trién nong thon

"Email: nguyethal 76@gmail.com

khang ca4p bénh hodc cdp hai < 3 (theo
TCVN13381-1: 2021). Xac dinh su c6 mat cia gen
khang bang chi thi phan ti [1], [2]. Chinh vi vay,
nghién cttu nay duoc thuc hién nhim xay dung va
hoan thién Quy trinh phan tich, xac dinh sy c6 mat
clla gen muc tiéu trong giong lua bang ky thuat
sinh hoc phan t phuc vu viéc xac dinh tinh khac
biét cta giong lua trong khao nghiém DUS, dap
tmg tiéu chudn Quoc gia TCVN 13382-1: 2021.

Quy trinh duoc xay dung va phat trién dua
trén phuong phap 14y mau thir nghiém va phuong
phap xac dinh locus gen muc tiéu trén cay lua
phuc vu cong tac thir nghiém va giam dinh gen
thuc vat theo tieu chudn ISO/IEC 17025: 2017 [3],
[4].

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru

- Mau giong lua can xac dinh gen, mau giong
lta goc. Mau giong lua can xac dinh gen can c6 lai
lich giéng ro rang, duoc lai tao theo phuong phap
lai tich lity tir giong goc va giong chuidn mang gen

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 10/2022 3
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muc tiéu. - Cac chi thi phan tir lién két voi cac gen khang
bénh dao on, bac 14, ray nau, chiu man, chiu

- Mau giong chudn mang gen/locus gen muc , 1, €
ngap... da duoc cong bo trén cac tap chi quoc té cé

tiéu, mau giong chuian khong mang gen do Vién
Nghién ctiu Liia Quéc té (IRRI) cung cip (Bang 1) Uy tin (Bang 2) [4].
[4].
Bang 1. Danh sach céc giong lda chudn mang gen/locus gen muc tiéu va cac giong ltia man cam, giong
tham khao sit dung trong nghién ciru

TT Tén giong Gen muc tiéu Tinh trang
1 IRBLkm-T's Pik-m Khang bénh dao 6n
2 IRBL1-CL Pil
3 IRBLkh-K3 Pik-h
4 IRBLkp-K60 Pikp
5 IRBL7-M Pi7@®)

6 IRBL9-W Pi9@®

7 IRBLz-Fu Piz

8 IRBLz5-CA Piz5

9 IRBLzt-T Pirt

10 IRBLta2-Pi Pita2

11 IRBLta2-Re Pita2

12 IRBLta-K1 Pita

13 IRBLta-CP1 Pita

14 IRBB5 xab Khang bénh bac la
15 IRBB7 Xa7

16 IRBB21 Xa2l

17 IRBB57 Xad+xab+XaZl

18 IRBB62 Xad+Xa7+Xa2l

19 IRBB64 Xad+xab5+Xa7+XaZl

20 IR71033-121-55 Bph20, Bph21 Chiu man

4 NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 10/2022



KHOA HOC CONG NGHE

21 PTB33 BphZ, Bphl7-pthb, Boh32 Chiu ngap

22 IR64-Saltol Saltol Chiu man

23 IR64-Subl1 Subl Chiu ngap

24 Basmati for Mui thom

25 CO039 Man cam bénh dao 6n
26 LTH Man cam bénh dao 6n
27 IR24 Man cam bénh bac 14
28 TN1 Man cam ray nau
29 IR64 Man cam ngap

30 IR29 Man cam min

31 BT7 Giong tham khao
32 BC15 Giong tham khao
33 KD18 Giong tham khao

Bang 2. Céc chi thi phan tit lién két véi cac gen/ locus gen muc tiéu sir dung trong nghién ciru

Chi thi th)a;llg
Gen khang | NST cac Trinh tu méi xuo6i/nguoc TLTK
lien két
(cM)
F: ATCGATCGATCTTCACGAGG
Pik-m 11 | RM224 0 [5]
R: TGCTATAAAAGGCATTCGGG
F: ATCGATCGATCTTCACGAGG
Pil 11 | RM224 0 [5]
R: TGCTATAAAAGGCATTCGGG
F: ATCGATCGATCTTCACGAGG
Pik-h 11 | RM224 0 [5]
R: TGCTATAAAAGGCATTCGGG
NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 10/2022 S
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F: ATCGATCGATCTTCACGAGG
Pikp 11 | RM224 0 [5]
R: TGCTATAAAAGGCATTCGGG

F: ATCGATCGATCTTCACGAGG
Pi7@® 11 | RM224 0 [5]
RTGCTATAAAAGGCATTCGGG

F: CCGGACTAAGTACTGGCTTCGATA
Pig@® 6 | pB8 0 [6]
R: CCCAATCTCCAATGACCCATAAC

F: GGCTCGATCTAGAAAATCCG
Piz 6 | RM527 0,3 [7]
R: TTGCACAGGTTGCGATAGAG

F: GGCTCGATCTAGAAAATCCG
Piz5 6 | RM527 0,3 [7]
R: TTGCACAGGTTGCGATAGAG

F: GGCTCGATCTAGAAAATCCG
Pizt 6 | RM527 0,3 [7]
R: TTGCACAGGTTGCGATAGAG

F: TTGAGAGCGTTTTTAGGATG
Pita-2 12 | RM7102 1,3 [7]
R: TCGGTTTACTTGGTTACTCG

F: TTGAGAGCGTTTTTAGGATG
Pita 12 | RM7102 1,3 [7]
R: TCGGTTTACTTGGTTACTCG

F: GCCTCGAGCATCATCATCAG
RM153 5,6 (8]
R: ATCAACCTGCACTTGCCTGG

SF: GTCTGGAATTTGCTCGCGTTCG
xah 5
SR:
xa5FM 0 TGGTAAAGTAGATACCTTATCAAACTGGA 9]
RF: AGCTCGCCATTCAAGTTCTTGAG

RR: TGACTTGGTTCTCCAAGGCTT

6 NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 10/2022
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F: CAGGAATTGACTGGAGTAGTGGTT

Xa7 6 |P3 3.4 [10]
R: CATCACGGTCACCGCCATAT
F: AGACGCGGAAGGGTGGTTCCCGGA
Xazl 11 | pTA248 0 [11]
R: AGACGCGGTAATCGAAGATGAAA
F: TTGTGGGTCCTCATCTCCTC
MS5 2.9
R: TGACAACTTGTGCAAGATCAAA
Bph20 4
F: CAATACGAGAAGCCCCTCAC
MS10 0,7 [12]
R: CTGAAGGAACACGCGGTAGT
F: TGGGGTTAAATGTTGCCTCT
Bph21 12 | S12091A 38
R: CATATGTGGGAGCAGACTAGCA
F: CACCCATTGATGTGAAACTCTGG
RM28449
chithi g | & GOATTCATGATACAGTGTGCAACG
Bph2 12 lké? en [13]
F: ATCCTTTCGGACAGGGTGAT
ID-161-2
R: GGACGGGATGATACCTCAGA
F: GGTACTACAAAGAAACCTGCATCG
RM1305
chithi iy | K TCCTAGCTCAMTGTGCTATCTGG
Bph17.pth 4 ‘k ﬁf en [13]
F: CGTCCGCACGCAAGAAGAAGG
RM6156
R: CCGTACGTGTGGCTTCAGATTGG
F: AGAAGCCGGTTCATAGTTCATGC
RM508
chithi ey | R ACCCGTGAACCACAAAGAACG
Bph32 6 ‘k el en [13]
F: GCTACAAATAGCCACCCACACC
RM19341

R: CAACACAAGCAGAGAAGTGAAGC

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 10/2022
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Saltol 1 RM493 0

F: 3-TAGCTCCAACAGGATCGACC
R: 3-GTACGTAAACGCGGAAGGTG

[14]

Subl 9 | ARTS 0

F: CAGGGAAAGAGATGGTGGA
R: TTGGCCCTAGGTTGTTTCAG

[15]

BAD2 0

ESP: TTGTTTGGAGCTTGCTGATG

IFAP: CATAGGAGCAGCTGAAATATATACC
INSP: CTGGTAAAAAGATTATGGCTTCA
EAP: AGTGCTTTACAAAGTCCCGC

[16]

2.2. Phuong phap nghién ctru

- Phuong phap lay mau: mau giong duoc thu
thap va bao quan dua trén phuong phap ldy mau
lua theo tiéu chudn ISO/IEC 17025: 2017 cta
phong thit nghiém theo mo ta trong nghién ctu
trudc day [3].

- Phuong phap tach chiét ADN téng s6: mau la
thtt nghiéem duoc tach chiét ADN téng so theo
phuong phap CTAB (Cetyl trimethylammonium
bromide) [17]. Chat luong ctia ADN dugc kiém tra
tren hé thong may doc quang phé SpectroMAX
190 (Molecular Devices, Hoa Ky) [4].

- Phuong phdp khuéch dai bing phan tng
PCR: mau ADN pha loang dén néng do 30 ng/pl
duoc st dung lam khuon cho phan tng PCR trén
may C1000 Touch Thermal Cycler (Bio-rad, Hoa
Ky) [4].

- Phuong phéap kiém tra san phdm PCR trén
gel agarose: san pham PCR duoc tién hanh dien di
tren gel agarose 2,5% co b6 sung thuéc nhudom
safeview ADN véi dung dich dém TBE 0,5X (Tris
base, boric axit, EDTA) [4].

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua khéo sat xac dinh chi thi phan tir
cho d@a hinh ADN giira cic nguén vat liéu nghién
cliu

Phan tich da hinh ADN gitta gi6ng lua goc va
giong chuidn mang gen muc tiéu 1a budc quan

trong dé xac dinh chi thi lién két phit hop cho thi
nghiém xac dinh su c6 mat ctia gen khang trong
cac giong lua khao nghiém. Trong nghién ctru da
duoc cong bo nam 2019, nhom nghién ctru da xac
dinh duwoc 10 chi thi lién két chat voi 10 gen/locus
gen muc tiéu cho két qua da hinh gitta giong
chuian mang gen muc tiéu voi giong chuian khong
mang gen muc tiéu va cac giong tham khao (Bac
Thom s6 7 (BT7), BC15, Khang Dan 18
(KD18)...) (Hinh 1)[4]. Cac chi thi duoc thong ke
lai nhu sau:

- Chi thi RM153 lien két voi gen khang bac 1a
xab cho két qua da hinh gitta giong chudn mang
gen khang xa5 (bang ADN & vi tri ~185bp) voi
giong chudn khong mang gen IR24 va cac giong
tham khao BC15, KD18 va BT7.

- Chi thi P3 lien két gen khang bac 1a Xa7 cho
két qua da hinh gitra giong chuidn mang gen Xa’/
(bang ADN ¢ vi tri ~300 bp) véi giong chuin
khong mang gen IR24 va cac giong tham khao.

- Chi thi pTA248 lién két gen khang bac la
Xa21 cho két qua da hinh gitta giong chudn mang
gen Xa2l (bang ADN & vi tri ~1.000 bp) v6i giong
chuan khong mang gen IR24 va cac giong tham
khao.

- Chi thi RM224 lién két chat voi gen khang
dao on Pik-h cho két qua da hinh gitra giong chuin
mang gen khang Pik-h (bang ADN & vi tri ~135

8 NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 10/2022
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bp) voi giong chuidn khong mang gen CO39 va cac
giong tham khao BC15, KD18 va BT7.

- Chi thi RM527 lien két chat voi gen khang
dao on Piz5 cho két qua da hinh gitra giong chuin
mang gen khang Piz-5 (bang ADN & vi tri ~230 bp)
voOi giong chuian khong mang gen CO39 va cac
giong tham khao BC15, KD18 va BT7.

- Chi thi troi pB8 lién két chat voi gen khang
Pi9@®) cho két qua giong chuin mang gen Pi9@)
cho bang ADN ¢ vi tri ~500 bp, cac gidng con lai
déu khong cho bang ADN.

- Chi thi RM7102 lien két gen Pita-2 cho két
qua da hinh gitta giong chudn mang gen Pita-2
(bang ADN & vi tri ~190 bp) vo6i giong chuin
khong mang gen CO39 va hai giong tham khao
BT7 va BC15, khong cho da hinh voi giong Khang
Dan 18.

- Chi thi ARTS5 lién két chat voi gen chiu ngap
Subl cho két qua da hinh gitta giong chuidn mang
gen Subl (bang ADN ¢ vi tri ~200 bp) véi giong
chuian khong mang gen IR64 va cac giong tham
khao BC15, KD18 va BT7.

- Chi thi RM493 lién két chat voi gen chiu
man Salfol cho két qua da hinh gitra giong chuin
mang gen Saltol (bang ADN & vi tri ~228 bp) voi
giong khong mang gen IR29 va cac giong tham
khao.

RM153

BCIS KD BT7  IRXM  awf 50

(a)

- Chi thi BAD2 la chi thi dac hiéu xac dinh gen
qui dinh mui thom fgr, két qua phan tich cho thay
chi thi cho da hinh ro rét gitta hai giong lua thom
Basmati va Bac Thom 7 véi cac giong lua khong
thom BC15, KD18 va CO39.

Trong nghién cttu nay, cac chi thi phan t
lien két chat voi gen khang bénh bac 14 xa5, cac
gen chong chiu ray nau Bph20, Bph21, Bph?Z,
Bphl17-pth, Bph32... tiép tuc duoc phan tich nham
xac dinh cac chi thi phan ti phu hop cho viéc xac
dinh st c6 mat cta gen khang muc tiéu trong cac
giong laa khao nghiém. Két qua thu duoc cho
thay:

- Chi thi xabFM lién két gen xa5 cho két qua
da hinh gitta giong chudn mang gen xab (bang
ADN ¢ vi tri ~180 bp) voi giong khong mang gen
IR24 va cac giong tham khao BT7, BC15.

- Chi thi MS5 lién két gen Bph20 cho két qua
da hinh gitta gi6éng chuin mang gen Bph20
(bang ADN ¢ vi tri ~230 bp) voi giong tham khao
BT7.

- Chi thi MS10 lién két gen Bph20 cho két qua
da hinh gitra giong chudn mang gen Bph20 (bang
ADN ¢ vi tri ~180 bp) voi giong tham khao BC15,
BT7.

- Chi thi S12091A lien két gen Bph2I cho két
qua da hinh gitta giong chudn mang gen Bph2l
(bang ADN & vi tri ~215 bp) voi giong tham khao
BT7 (Hinh 2).

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 10/2022 9
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RM527

BT7 _KDI8 BCIS CO39 Piz§

(h) (i) (k)
Hinh 1. Két qua phan tich da hinh ADN gitra cac giong lia nghién ctru véi cac chi thi lien két cac gen
muc tieu: (a) xab, (b) Xa7, (c) Xa2l, (d) Pik-h, (€) Piz-5, () Pi9(®), (g) Pita-2, (h) Subl, (i) Saltol
va (k) feri4]

xaSkM MS10 S12091A

100bp IR24  xad BT7 IRBB64 BC15

BC15 BT7 Bph20 M BT17 Bph21 50b

A B C

Hinh 2. Két qua phan tich da hinh ADN gitra cic gidng ltia nghién ctru v6i cc chi thi lién két cac gen
muc tiéu: (a) xas, (b) Bph20va(c) Bph21
3.2. Két qua xay dung quy trinh phan tich, x4c Tir két qua phan tich da hinh ADN gitta cac
dinh sy ¢6 mit cia gen muc tiéu (khang sdu  giong chuidn mang gen muc tiéu khang bénh dao
bénh, chéng chiu diéu kién bat thuan..) bang k§  6n, bac 14, ray nau, gen chiu ngap, chiu man..., da
thuat sinh hoc phan t xay dung va hoan thién quy trinh phan tich gen
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trong giong lda bang ky thuat sinh hoc phan t&
nhu sau:

Mouc dich:

- Tach chiét ADN phuc vu cho viéc thir
nghiém cac gen/locus gen trén cay lia.

- Xac dinh su c6 mat ciia gen/locus gen muc
tieu (gen khang dao 6n, gen khang bac 1a, gen
chong chiu ray nau, gen chiu ngép, chiu man...)
trong cac giong lua phuc vu cong tac khao nghiém
DUS va cong nhan giong cay tréng.

Pham vi 4p dung:

- Quy trinh nay ap dung cho viéc tach chiét
ADN tir mau 14 lta non va phat hién s c6 mat cta
gen/locus gen bang ky thuat PCR ctia Phong Sinh
hoc phan tt.

- Thoi gian thuc hién: 30 ngay ké tir ngay nhan
mau.

14i liéu co so: [3], [4].

Noi dung quy trinh:

(1) Thiét bi: Cac thiét bi phuc vu cho tach
chiét ADN lua tir mau 14 va tht nghiém xac dinh
st c6 mat cia gen muc tiéu & cac giong lua bao
gom:

STT Thiét bi S6 nhan hiéu Nguén goc
1 May nghién mau Mixer Mills MM 200 Retsch - Duc
2 Bé 6n nhiét WNB14 Memmert - Pic
3 May ly tam 5430R Eppendorf - Dtc
4 May lam kho ADN Vacufuge™ Concentrator Eppendorf - Dtc

Molecular Devices -

5 May dinh luong ADN SpectraMax 190 ’
Trung Quoc
6 May PCR C1000 Touch Bio-Rad - Singapore
7 Bo dién di Owl A2-BP Thermo Scientific - Hoa Ky
8 May chup anh gel Analytik Jena UVP Geldoc-it2 Analytik Jena - Hoa Ky
9 Bo pippet Research® plus Eppendorf - Buc
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(2) Hoa chat, dung cu:

Hoa chat phuc vu tich chiét ADN tong so tir
mau l4

- Dung dich chiét: 0,1M Tris-Cl, pHS; 0,05M
EDTA,; 0,5M NaCl; 0,07% B-mercaptoethanol.

- Dung dich SDS 10%.

- Dung dich dém CTAB (0,2M Tris-Cl, pH7,5;
0,056M EDTA; 2M NaCl; 2% (w/v) CTAB).

- Hon hop chloroform: Isoamyl alcohol (24: 1).

- Dich dém TE (10 mM Tris-HCI pH 8.0, 1.0
mM EDTA).

- RNase (10 mg/ml).

- 1M NacCl.

- Isopropanol.

- Ethanol.

- Nito 1ong.

- Chi thi phan ttt lién két gen muc tiéu.
- Thang ADN chuén.

- Enzyme Taq polymerase (1: 50).

- PCR buffer (10 mM Tris-HCI, 50 mM KCI va
1,5 mM MgCl,).

- 2,5 mM dNTP (Fermentas, Hoa Ky).
- Agarose SFR.

-bém TBE 5X (1.1 M Tris; 900 mM Borate; 25
mM EDTA; pH 8,3).

- Safeview DNA stains/Ethidium Bromide.
Dung cu, vat tir tiéu hao

- Cac dung cu va vat tu tiéu hao co ban dung
trong sinh hoc phan tt, bao gom kéo cit mau,
gang tay; eppendorf 0,2- 1,5 - 2,0 ml; bi nghién st,
dau tip (10, 200, 1000 ul), plate PCR, but ghi
nhan...

(3) Phuong phap phan tich:

(a) Yéu cau chung

- Mau 14 lua can tht nghiém xac dinh locus
gen muc tiéu 1a mau 14 non duoc cat tir 14 mam hat
giong lua do don vi co trach nhiém/khach hang
cung cap.

- Mau giong chudn mang gen/locus gen muc
tiéu, mau giong chuin khong mang gen do IRRI
cung cap.

- Mau giong goc khong mang gen muc tiéu,
cac mau giong lua tham khao.

(b) So luong mau

- Méi giong lda dua vao thir nghiém dugc phan
tich tréen 200 mau ADN dai dién cho 200 ca thé
ngau nhién tir mau giong lua.

- Mau giong chudn mang gen/locus gen muc
tiéu, mau giong chudn khong mang gen va giong
lua goc, giong tham khao duoc phan tich trén 1
mau ADN/mau giong.

- Thi nghiém c6 thé 1ap lai néu két qua lan 1
chua dat yéu cau.

(c) Céac buoc tién hanh
Téch chiét ADN tong so

- Mau 14 Iua (500 mg) duoc cat nhod vao ong
eppendorf 2 ml c6 sdn 1 vién bi nghién. 6ng
eppendorf va gia dung duoc lam lanh bang nito
long, sau do duoc dua vao may nghién mau trong
3 phut dé nghién thanh dang bot min.

- Thém 1 ml dung dich chiét va 50 ul 10% SDS
tron déu.

- U 30 phut & 65°C, ldc nhe. Ly tam véi téc do
12.000 rpm trong 15 phut.

- Thu 14y dung dich néi & bén trén cho vao ong
eppendorf maéi va thém vao d6 mot thé tich tuong
tmg isopropanol, lic nhe. U trong da 10 - 30 phut.

- Ly tam voi toc do 12.000 rpm trong 10 phut.

- Bo pha dich. Lam kho két taa. Thém vao 400
nl TE dé€ hoa tan.

- Thém 1 pl RNase (10 mg/ml).U mau & 37°C
trong 2 gio.
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- B6 sung 1 ml dung dich dém CTAB va dao
déu ong trong 15 giay.

- Hon hop duoc G trong bé 6n nhiét (Memmert
- Btic) & 65°C véi thoi gian 30 phat.

- Ong duoc ly tam trén heé théng may 5430R
(Eppendorf - Ptrc) voi toc do 12.000 rpm trong 10
phut & 4°C, sau d6 phan dich néi duoc chuyén
sang 6ng moi.

- B6 sung 800 ul hon hop chloroform: isoamyl
alcohol (24: 1) vao ong va lac déu trudc khi tiép tuc
ly tam voi toc do 12.000 rpm trong 15 phut & 4°C.

- Phan dich néi duoc chuyén sang 6ng moi;
Isopropanol dugc b sung vao ong theo ti lé 1: 1
cung voi 5 ul NaCl 1 M. Hén hop duoc dao déu
trong 5 - 7 phut va ly tam véi toc do 12.000 rpm
trong 10 phut dé thu taa.

- Két taa duoc rira trong 500 pl Ethanol 70%
va ly tam 12.000 rpm trong 10 phut dé thu taa
ADN.

- ADN tinh sach duogc lam kho trong may lam
kho Eppendorf™ Vacufuge™ Concentrator & 60°C
trong 30 phut va hoa tan trong dém TE.

- banh gia nong do va chat luong ADN sau
tinh sach bangmay doc quang phd SpectraMax
190. Mau ADN duoc bao quan & nhiét do -20°C
hoac -86°C cho cac thi nghiém tiép theo.

Khuéch dai gen bang ky thuit PCR

- Thanh phan phan tng cta mot phan tng
PCR nhu sau:

Thanh phan Thé tich (ul)
dH,0 4,9
Buffer (10 X) 1,5
dNTPs (2,5 mM) 1,2

Taq Polymerase (5U) 0,2
Primer (10 pmol) 1,2
ADN (30 ng/pl) 1,0
Téng thé tich 10,0

- Mau ADN da pha loang t¢i nong do 30 ng/ul
duoc dung lam khuon cho phan tng PCR bang cac
chi thi phan tr dac hiéu lién két gen muc tiéu va
cho da hinh ADN gitra giong chudn mang gen muc
tieu va giong goc khong mang gen/giong tham
khao.

Phan tng PCR duoc tién hanh trén may chu
ky nhiét PCR C1000 Touch (BioRad- Singapore).
Chu trinh nhiét ctia phan tng PCR duoc cai dat
nhu sau:

Cic | N | g | SO ,
bube do an chu | Tac dung
o | * ky
1 94 5 phat 1 Bién tinh
94 15 giay Bién tinh
2 55 30giay | 35 Gan moi
72 1 phut Téng hop
3 72 7 phut 1 Téng hop
4 4 00 Béo quan
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Kiém tra san pham PCR trén gel agarose

San phdm PCR duoc kiém tra bang ky thuat
dién di trén gel agarose 2,5% nhu sau:

- Can 7,5 gram agarose b6 sung vao 300 ml
dung dich TBE 0,5X.

- bun va khudy déu dung dich dé tao thanh
dang gel trong 2 phut.

- B6 sung 10 pl Safeview DNA stains vao dung
dich gel.

- D6 gel nong vao khay dién di da cam luoc va
dé gel dong trong 45 phut.

- Chuén bi 3 lit dung dich dém TBE 0,5X vao
bé dién di.

- Dung pippete hut 10 pl san phdm PCR vao
moi giéng.

- San pham PCR duoc tién hanh dién di voi
thang ADN chuén (50 bp, 100 bp, 1 kb+....) & hiéu
dien thé 90 V trong 3 gi¢ cho dén khi bang chi thi
Bromophenol mau xanh gan ra khoi ban gel.

- Ban gel sau khi dién di dugc dua vao may
chup anh gel Analytik Jena UVP Geldoc-it2 dé ghi
nhan két qua.

(d) Phan tich va dién giai két qua

- Tat ca cac budc thuc hién va két qua phai
duoc ghi chép ro rang.

- Nong do ADN tdng s6 duoc xac dinh bang
may doc quang phé SpectraMax 190.

- Mau ADN duoc coi 1a am tinh khi: Nong do
ADN téng s6 < 50 pg/ul, ty 16 OD 260/280 < 1,85
hodc > 2,10, c6 nghia 1a mau bi 1an tap chat, phai
tién hanh tach chiét lai.

- Mau ADN duoc coi la dwong tinh khi: Nong
do ADN tong s6 > 50 ug/pl, OD260/280 trong
khoang 1,85 - 2,10. Két luan mau dat yéu cau.

- Két qua chup anh gel duoc két xuat ra may
tinh d€ phan tich két qua thit nghiém.

- Mau thir nghiém duoc coi 1a duong tinh, c6
phat hién gen muc tiéu khi giéng chita mau xuat
hien bang dién di c6 kich thudc giong nhu cta
giong chuin mang gen.

- Mau thtt nghiém duoc coi 1a khong phat hién
gen muc tiéu khi giéng chita mau xuat hién bang
dién di c6 kich thudc khac voi giong chuan mang
gen.

- Giong lua duoc xac nhan la mang gen muc
tieu khi 100% ca thé phan tich déu mang gen muc
tiéu & trang thai dong hop tit.

(e) Biéu dién két qua

- Sau khi may phan tich xong, két qua duoc
két xuat ra may tinh dé xit ly, sau do tra két qua
dudi dang van ban cho khach hang.

- In va ky phiéu két qua thir nghiém tra khach
hang.

- Luu trir cac biéu mau theo dung quy dinh cia
phong.

4. KET LUAN

Quy trinh phan tich, xac dinh sy c6 mat cua
gen muc tiéu trong giong lda bang ky thuat sinh
hoc phan tt da dugc xay dung va hoan thién. Quy
trinh nay co6 thé 4p dung trong viéc hd tro khao
nghiém tinh khac biét trén cay lua do6i voi cac tinh
trang khang voi bénh dao 6n, khang bénh bac 14,
chong chiu ray nau va cac tinh trang dic trung
khac (chiu ngap, chiu man, mui thom...) phuc vu
khao nghiém DUS va cong nhan giong cay trong
moi.
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cia Bo mon Sinh hoc phan ti, Vién Di truyén
Nong nghiép, vdi sir ho tro vé khoa hoc va nguon
vat liu tir Vién Nghién cuu Lia Quoc t€¢ (IRRD),
Trung tam Nghién ciu Khoa hoc Nong nghiép
Quoc té€ Nhat Ban (JIRCAS).

TAI LIEU THAM KHAO

1. Quoc hoi (2018). Ludt Trong trot, luat so
31/2018/QHI4.

2. TCVN 13381-1: 2021 Tiéu chuin Quoc gia.
Giong cay trong Nong nghiép - Khao nghiém gia
tri canh tac va gia tri st dung; TCVN 13382-1: 2021
Tieu chuidn Quéoc gia. Gidng cay trong Nong
nghiép - Khao nghiém tinh khac biét, tinh déng
nhat va tinh 6n dinh. Phan 1: Giong lda.

14 NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 10/2022



KHOA HOC CONG NGHE

2. Chu buc Ha, Nguyén Thi Minh Nguyét,
Nguyén Thi Nhai, Nguyén B4 Ngoc, Khuat Thi
Mai Luong, Pham Thi Ly Thu, Lé Hung Linh
(2018). Thiét 1ap phuong phap lay mau thit nghiém
theo tieu chudn ISO/IEC 17025: 2017 phuc vu xac
dinh locus gen muc tiéu. 7ap chi Khoa hoc Nong
nghiép Viét Nam, 11: 46-50.

4. Nguyén Thi Minh Nguyét, Chu Puc Ha,
Nguyén Thi Nhai, Nguyén B4 Ngoc, Khuat Thi
Mai Luong, Pham Thi Ly Thu, Lé Hung Linh
(2019). Xay dung phuong phap xac dinh locus gen
phuc vu cho cong tac tht nghiém va giam dinh
gen & cay lua theo tieu chuin ISO/IEC 17025:
2017. Tap chi Khoa hoc Nong nghiép Viét Nam, 3
(100): 98-103.

5. Fjellstrom R., C. A. Bormans, A. M.
McClung, M. A. Marchetti, A. R. Shank, and W.
D. Park (2004). Development of DNA markers
suitable for marker assisted selection of three Fr
genes conferring resistance to multiple
Pyricularia grisea pathotypes. Crop Sci., 44: 1790-
1798.

6. Wen S, B. Gao (2011). Introgressing Blast
Resistant Gene Fi-9(t) into Elite Rice Restorer
Luhui 17 by Marker-Assisted Selection. Rice
Genomics and Genetics, 2 (4): 31-36.

7. Koide Y., Kobayashi N., Xu D. and Fukuta
Y. (2009). Review Resistance Genes and Selection
DNA Markers for Blast Disease in Rice (Oryza
sativa L.). JARQ 43 (4): 255-280.

8. Blair M. W., Garris A J, Iyer A S, Chapman
B, Kresovich S, McCouch S R. (2003). High
resolution genetic mapping and candidate gene
identification at the xa locus for bacterial blight
resistance in rice (Oryza sativa L.). Theor Appl
Genet, 107: 62-73.

9. Hajira S. K, R. M. Sundaram, G. S. Laha, ef
al (2016). A Single-Tube, Functional Marker-
Based Multiplex PCR Assay for Simultaneous
Detection of Major Bacterial Blight Resistance
Genes XaZ2l, xal3 and xab in Rice (2016). Rice
Science, 23(3): 144 -151.

10. Porter B. W., Chittoor, J. M., Yano, M.,
Sasaki, T., & White, F. F. (2003). Development and
mapping linked to the rice bacterial blight
resistance gene Xa/. Crop Science, 43, 1484-1492.

11. Huang N, Angeles ER, Domingo ],
Magpantay G, Singh S, Zhang G, Kumaravadivel
N, Bennett J, Khush GS (1997). Pyramiding of
bacterial blight resistance genes in rice: marker
assisted selection using RFLP and PCR. Theor
Appl Genet, 95: 313-320.

12. Rahman M. L, W. Jiang, S. H. Chu, Y. Qiao,
T. H. Ham, M. O. Woo, J. Lee, M. S. Khanam, J. H.
Chin, J. U. Jeung, D. S. Brar, K. K. Jena, H. J. Koh
(2009). High-resolution mapping of two rice brown
planthopper resistance genes, Bph20(t) and
Bph21(t), originating from Oryza minuta. Theor
Appl Genet, 119: 1237-1246.

13. Cuong D. N., S. H. Zheng, S. S. Morimura,
M. Matsumura, H. Yasui, and D. Fujita (2021).
Substitution mapping and characterization of
brown planthopper resistance genes from indica
rice variety, ‘PTB33’ (Oryza sativa L.). Breed Sci.,
71(5): 497-509.

14. Singh S, J. S. Sidhu, N. Huang, Y. Vikal, Z.
Li, D. S. Brar, H. S. Dhaliwal, G. S. Khush (2001).
Pyramiding three bacteria blight resistance genes
(xab, xal3 and Xa2l) using marker-assisted
selection into indica rice cultivar PR106. Theor
Appl Genet, 102: 1011-1015.

15. Xu, K., Xu, X,, Ronald, P. C., Mackill, D. J.
(2000). A high-resolution linkage map of the
vicinity of the rice submergence tolerance locus
Subl. Molecular & general genetics: MGG, 263(4):
681-689.

16. Bradbury L. M. T., R. J. Henry, Q. Jin,
R. F. Reinke and D. L. E. Waters (2005).
Aperfect Marker for Fragrance Genotyping in
Rice. Molecular Breeding (2005) 16: 279-283.

17. Semagn K. (2014). Leaf Tissue Sampling
and DNA Extraction Protocols. In: Besse P (ed)
Molecular Plant Taxonomy: Methods and
Protocols. Humana Press, Totowa, NJ, pp 53-67.
doi:10.1007/978-1-62703-767-9_3

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 10/2022 15



KHOA HOC CONG NGHE

ESTABLISHMENT OF THE PROCESS FOR GENE DETERMINATION IN RICE BY USING
MOLECULAR BIOLOGY TECHNIQUES TO SUPPORT FOR IDENTIFICATION AND DISTINCTION
NEW RICE VARIETIES IN DUS TESTING

Nguyen Thi Minh Nguyet® ", Nguyen Thi Nhai', Nguyen Ba Ngoc!, Khuat Thi Mai Luong?,
Chu Duc Ha?, Pham Xuan Hoi', Nguyen Thi Thanh Thuy?®, Le Hung Linh?
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Summary

This study was carried out with the purpose of construction a process to analyze and
determine the presence of target genes/ loci by molecular biology techniques to support for
the identification and distinction of new rice varieties in the DUS testing, meeting the
national standard TCVN 13382-1: 2021. The results indicated that the resistance genes to
blast disease (Pik-m, Pil, Pik-h, Pik-p, Pi7(®), Pi9(), Piz, Piz-5, Pizt Pita-2, and Pita), bacterial
leaf blight resistance genes (xa5, Xa’, XaZ2l), brown planthopper tolerance genes (BphZ0,
Bph21, BphZ2, Bphl7-pth, Bph32), Saltol, Subl, fgr... can be determined by analysis with
closed linked molecular markers which showed DNA polymorphisms among standard
varieties carrying resistance genes and the original varieties without genes. "The process
determination of target genes in rice by molecular biology techniques" has been completed
and can be applied in supporting the testing of distinctness in rice for the traits of resistance
to blast, bacterial leaf blight, brown planthopper and other characteristic traits (tolerant to
submergence, salinity, fragrance, etc.).

Keywords: DUS testing, gene determination, molecular marker, rice.
Nguoi phan bién: TS. Ha Quang Diing

Ngay nhan bai: 5/9/2022

Ngay thong qua phan bién: 26/9/2022

Ngay duyét dang: 30/9/2022
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NGHIEN CUU VA HOAN THIEN QUY TRINH SAN XUAT
HAT GIONG SIEU NGUYEN CHUNG CHO GIONG LUA
KHANG BENH BAC LA DT82

V6 Thi Minh Tuyén® ", Nguyén Thi Hao', Nguyén Thi Hué!,

Doan Vin Son!, Hoang Minh Trang?, L& Vin Truong?

TOM TAT

Hién nay, trong qua trinh san xuat hat giong, viéc sang loc va kiém tra su c6 mit clia cac gen khang
trong cac giong lua khang bénh chua duoc chu trong, dan dén viéc cac 16 giong dua vao san xuat bi
mat gen khang va lam giam tinh khang bénh cta giong. Giong lia chat lwong DT82 mang 3 gen khang
bac 14, c6 tiém ning ning suat cao nhung chua c6 nghién ctru cu thé vé quy trinh san xuat hat giong
siéu nguyen ching. Viéc chon thuin hat giong goc dé dua vao hé thong san xuat hat giong cac cap 1a
rat can thiét. Trong nghién ctru nay, 1.000 cay khée manh trén ruong GO dai dién cho giéng lua DT82
duoc danh dau (ki hiéu tir 1-1.000), 14y mau 14, tach chiét ADN va phan tich PCR véi cac chi thi MP1-2,
P3, pTA248 lién két voi cac gen khang bénh bac 14 Xa4, Xa7, Xa2l dé sang loc cac ca thé mang gen
khang. Két qua phan tich cho thay, c6 3,2% ca thé GO khong mang gen khang bac 14; 14,9% ca thé chi
mang 1 gen khang (& trang thai dong hop ti va di hop t); 30,7% ca thé mang 2 gen khang va 51,2% ca
thé mang ca 3 gen khang. Két qua phan tich kiéu gen trong quan thé G1 cho thdy, 3,6% cac dong mang
2 gen khang, 96,4% s6 dong mang 3 gen khang. Cac dong G1 déu co6 phan tng khang dén khang cao
voi vi khudn gay bénh bac 14. Két qua danh gia mui thom trén gao ctia cac dong G1 cho thay co6 12/31
dong c6 mui thom dat diém > 3. Két qua phan tich kiéu gen trén quan thé G2 (dong siéu nguyén
ching) cho thay, 100% cac dong déu mang ca 3 gen khang bénh bac 14 (Xa21, Xa7, Xad) va déu co
phéan tmg khang cao voi vi khudn gay bénh. Két qua danh gia mui thom trén gao & cac dong G2 cho
thdy, 100% cac dong c6 mui thom dat yéu cau (diém > 3). Quy trinh san xuét hat giong siéu nguyén
chiing giong lia khang bénh bac 14 DT82 da duoc xay dung va hoan thién dya trén co sé quy trinh ky

thuat co ban vé san xuat giong lua.

T khoa: Bénh bac I4, gen khang, giong lia, giong siéu nguyén ching, sian xuat hat giong.

1. BAT VAN BE

Bién déi khi hau dién bién ngay mot phiic tap,
nguy co xuat hién dich bénh trong san suat lua la
rat 16n. Thoi gian gan day bénh bac 14 xuat hién &
nuoc ta ngady cang tram trong, khong chi xuat hién
& vu miia ma con & vu xuan, dic biét cac giong lua
chat luong cao nhu Bic thom 7, Huong thom 1...

Giong lua DT82 1a giong lua chat luong c6 mui
thom nhe, dugc chon tao tir giong Bac thom 7,
bang phuong phap lai backross két hop chi thi
phan ttr. Giong lua DT82 1a két qua ing dung cta
deé tai: “Nghién citu chon tao giong lia khang bénh
bac I4 bang chi thi phan tit” thuoc chuong trinh

' Vién Di truyén Nong nghiép )
?Vién Khoa hoc K§ thuat Nong nghiép Bic Trung bo
"Email: minhtuyenagi@gmail.com

trong diém phat trién va tmg dung cong nghé sinh
hoc trong linh vuc nong nghiép va phat trién nong
thon, giai doan 2015 - 2020.

Hién nay, trong qua trinh san xuat hat giong,
viéc sang loc va kiém tra su c6 mit clia cac gen
khang trong cac giong lua khang bénh chua duoc
chu trong, dan dén viéc cac 16 giong dua vao san
xuat bi mat gen khang va lam giam tinh khang
bénh ctia giong.

Giong lua chat luong DT82 mang 3 gen khang
bénh bac 14, cé tiém nang ning suat cao nhung
chua c6 nghién ctu cu thé vé quy trinh san xuat
hat giong. Chinh vi vay, “Nghién ciiu va hoan thién
quy trinh sdn xuat hat giong siéu nguyén chung
cho giong Iia khang bénh bac l4 DT82” 1a rat can
thiét, dap tmg nhu cau san xuat lua hién nay, nham
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tao duoc hat giong c6 do thuan cao, 6n dinh vé
gen, nang suat, chat luong dé dua vao hé thong
san xuat hat giéng cac cip va mé rong dién tich
gieo cdy giong lua DT82 tai cac tinh phia Bac.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit lieu nghién ctru

- Giong lua DT82: duoc chon tao tir t6 hop lai
gitta giong lua Bac thom 7 va dong da duoc quy tu
3 gen khang bénh bac 14 (Xa4, Xa7va XaZl) cia
Vién Nghién ctru lua Quoc té IRRI, IRBB62.

- St dung chung vi khuin gay beénh bac 14 ctia
Bo mon Bénh hoc phan tt, Vien Di truyén Nong
nghiép: ND4.1 (ching c6 doc tinh manh nhat). Dia
diém thu mau tai Nam Dinh, giong 14y mau bénh:
Bac thom 7

- Cac chi thi phan t (CTPT): MP1-2, P3 va
pTA 248, lien két voi cac gen khang bénh bac 1a
tuong tng: Xa4, Xa7 va Xa2l duoc st dung trong
chon loc cac ca thé mang gen khang muc tiéu

2.2. Phuong phap nghién ctru

- Phuong phap ldy mau trén ruong: danh gia va
chon céa thé c6 cac diac diém nong sinh hoc dic
trung ctia giong lua DT82 tai ruong GO; 14y mau la

ThangBYTIRBBG2 ,  » 3 4 5 ¢ 7 8

200ph

ngau nhién ctia 1.000 ca thé sach bénh, giai doan
dé nhanh dé kiém tra gen. Trong ruong dong G1
va G2, moi dong 14y mau theo duong chéo 5 diém,
moi diém 1 khom c6 dinh.

- Phuong phap st dung chi thi phan t&r xac
dinh gen khang: tach chiét ADN theo Wang
(1993) [11].

- Phuong phap lay nhiém nhan tao (LNNT) va
danh gia: st dung phuong phap lay nhiém nhan
tao bénh bac 14, phuong phap cat kéo. Giai doan
lay nhiém: lua lam dong - trd. Sau 1820 ngay lay
nhiém tién hanh do dém chiéu dai vét bénh [2].

- Phuong phap danh gia cam quan mui thom
theo phuwong phap caa IRRI (2013) [2].

- Phuong phap danh gia siu, bénh hai theo
tiéu chi danh gia caia TCVN (2021) [3].

2.3. Pia diém va thoi gian nghién ctru

Tai BDong Anh, Ha Noi; vu xuin, vu mua nam
2021 va vu xuan nam 2022.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Sang loc céac c4 thé GO mang gen khang
bénh bac 14 bang chi thi phan tir

9 10 11 12 13 14 15 16 17 18 1 MW

Hinh édnh PCR véi méi MP1-2 lién két véi gen Xa4

IRBDG2

Thang BT7

200pb

& L] 1w 11 12 13 14 15 16 17 18 9 20

Hinh anh PCR véi mai P3 lién két vai gen Xa7

Thang BT7megsz ! ! 3 4 5§ 6 7 8

700pb

600pb

9

1 » B ¥ B 1607 B 19 20

Hinh PCR véi mdi pTA248 lién két véi gen Xa2l

Hinh 1. San phdm PCR ctia cac ca thé GO véi cac ciip mdi lién két gen khang bénh bac 14
Ghi chu: tir trdi qua phai: thang ADN chuan; BT7; IRBB62; cic dong GO, ki hiéu tir 1 - 20
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Chon 1.000 cay khoée manh trén ruong GO, dai
dién cho quan thé, c6 dic diém NSH dac trung cia
giong DT82 dé kiém tra. Panh dau ting cay (ki
hiéu tir 1-1.000) dé theo doi sinh truéng, phat trién;
lay mau 14, tach chiét ADN; phan tich PCR véi cac
chi thi MP1-2, P3, pTA248 dé sang loc cac ca thé
mang gen khang bénh bac la: Xa4, Xa7, XaZl.

Két qua kiém tra gen khang bénh bac 14 cta
1.000 ca thé GO duogc thé hién qua bang 1.

Bang 1. Két qua kiém tra gen khang bénh bac 14
trong quan thé GO cta giéng DT82
- vu xudn nam 2021

STT| Genkhing | >° l‘fggg A | Ty le @)
1 Khong mang 39 32
gen

2 Xad 55 5,5
3 Xa7z 54 54
4 XaZl 40 4,0
) Xad, Xa7 108 10,8
6 Xad, XaZl 94 94
7 Xa7, XaZl 105 10,5
8 | Xa4, Xa7, XaZl 512 51,2

Téng 1.000 100

Bang 1 cho thay, c6 3,2% ca thé da bi mat ca 3
gen khang; 14,9% (5,5 + 5,4 + 4,0) c4 thé chi con 1
gen khang (tinh ca cac gen & trang thai di hop t);
30,7% ca thé bi mat 1 gen khang va 51,2% ca thé
van con ca 3 gen khang.

Nhu vay, trong thuc t€ san xuat, da xay ra hién
tuong mat gen. Cac gidng mang cang nhiéu gen
khang thi hién tuong trén xay ra cang nhiéu.

512 c4 thé mang du 3 gen khang bénh bac 14
tiép tuc duoc danh gia dén khi thu hoach, chon ra
duoc 309 ca thé GO co6 kiéu hinh dic trung, cay
sinh trudng tot, cay it bi sau, bénh hai hodc chong
chiu tot voi diéu kién moi truong.

Cat bong cta 309 c4 thé dat yéu cau & vi tri
dudi c6 bong khoang 10 cm, cho vao tui vai hodc

tui gidy rieng biét, ghi ma s6 tir 1-309, phoi ca tai
dén kho va bao quan trong diéu kién an toan dé
gieo trong & vu tiép theo.

3.2. Panh gia cac dong G1 va G2 bang chi thi
phan tir va lay nhiém nhan tao véi vi khuidn gay
bénh bac la

O vu mua 2021, tai Pong Anh, Ha Noi, 309 ca
thé GO duoc gieo cdy thanh dong riéng biét dé tao
cac dong G1. Sau khi quan sat cac tinh trang dac
trung cda timg dong va loai bé dan nhitng dong
van con bi phan ly, cay sinh truéng kém, cay bi
sau, bénh hai hodc chong chiu yéu da loai bo 4
dong, 305 dong con lai duoc tiép tuc 1dy 14 dé tach
chiét ADN d@é st dung phan tich PCR véi cac chi
thi MP1-2, P3, pTA248, xac dinh cac dong mang
gen khang bénh bac 14 Xa4, Xa7, Xa2l. Két qua
duoc trinh bay & bang 2.

Két qua kiém tra gen khang cho thdy, trong
tong so6 305 dong G1 cua giong DT82 c6 4 dong
mang 2 gen Xa4, Xa7; 3 dong mang hai gen Xa4,
XaZl; 4 dong mang hai gen Xa7, Xa2l va 294 dong
mang da 3 gen Xa4, Xa7, Xa2l. Nhu vay & thé he
G1 van tiép tuc xuat hién hién tuong mat gen, tuy
nhién ty 1é mat gen da giam nhiéu. Ty 1é cac dong
mat 1 gen la 3,6% va cac dong con du ca 3 gen
khang 1a rat cao, 96,4%. Khong c6 dong mat 2 hoic
ca 3 gen khang.

Bang 2. Két qua kiém tra gen cac dong G1

cta giong lua DT82
STT Mang gen lu?)ig ’I;S(;);e
dong

1 | Xa4, Xa7 4 1,3
2 | Xa4, XaZl 3 1,0

3 | Xa7, Xazl 4 1,3
4 | Xad, Xa7, XaZl 294 96,4
Tong 305 100
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Cac dong G1 duoc tiép tuc lay nhiém nhan tao

voi vi khudn gay bénh bac 14 & giai doan vira két

thuc dé nhanh. Dong IRBB62 la dong chuidn

khang, dong IR24 1a dong chuin nhiém. Dong BT7
la dong d6i chimg. Két qua do dém, danh gia sau
20 ngay lay nhiém duoc trinh bay & bang 3.

Bang 3. Phan tmg ctia cac dong G1 véi vi khu4n gay bénh bac 14

SIT | Ten Gen Selumg | Chiéu dai vet Mitc o
cithé | benh ()
1 IR24 20,8 Nhiém nang
2 BT7 18,4 Nhiém
3 IRBB62 Xa4, Xa7, XaZl 1,5 Khang cao
4 Xa4, Xa7 4 5,2-6,7 Khang
5 Xa4, XaZl 3 7,2-95 Khang trung binh
6 DTS2 Xa7, XaZl 4 53-6,9 Khang
7 Xa4, Xa7, Xa2l 294 0,5-4,0 Khang cao

S6 lieu danh gia cho thdy, dong doi chung
nhiém IR24 biéu hién nhiém bénh bac 14 rat dién
hinh (nhiém ning), vét bénh dai trén 20 cm. Chiéu
dai vét bénh ctia giong BT7 ngan hon so véi giong

N ‘%s" -,”f:}?" "N"- 1

l’.. / I.

Dong mang 2 gen

'\- 4 AN

Dong khong mang gen

nhiém chudn nhung van duoc danh gia 1a nhiém.
Dong IRBB62 thé hién kha nang khang cao voi vi
khuén gay bénh (vét bénh dai 1,5 cm).

IR24

Dong mang 3 gen

Hinh 2. Phén tng ctia cac dong G1 (giong DT82) véi vi khudn gay bénh bac 14
(trong nha luwdi)

Trong téng s6 305 dong G1 ctia giong lua
DT82 c6 11 dong mang hai gen khang bénh bac 1a
c6 vét bénh lay nhiém tir 5,2 - 6,7 cm, duwoc danh
gia c6 phan tng khang va khang trung binh véi vi

khudn gay bénh bac 1a. 294 dong mang ba gen
khang bénh bac 1a Xa21, Xa7, Xa4 c6 vét bénh dai
tr 0,5 - 4,0 cm, duwoc danh gia c6 phan tng khang
cao voi vi khuan gay bénh bac 1a.
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Bang 4. Bang danh gia kha ning chéng chiu sau,
bénh hai chinh ctia cac dong G1 trén déng rudng

S6 luong dong G1
STT Teén Diém e Diém >
biém 3

1 5
1 Bénh bac 14 294 0 0
o | Bémhdao | o 128 73

on
3 Ray nau 245 49 0
4 Sau cuon 1a 113 149 32
5 | Sdudue o 36 67
than

Cac dong G1 c6 da 3 gen khang bénh bac la
tiép tuc duoc danh gia kha nang chong chiu sau,
bénh hai chinh nhu: bénh bac 14, bénh dao on, ray
nau, sau cudn 14, sau duc than trong diéu kién vu
mua. Két qua duoc téng hop trong bang 4.

Qua bang 4 (trong diéu kién c6 phun thuoc
BVTV) cho thay, tat ca cac dong déu chong chiu
tot voi bénh bac 14 va ray nau (diém 1-3). 219 dong

dat diém 1-3 voi bénh dao on, 262 dong dat diém 1-
3 voi sau cuon 14, 227 dong dat diém 1-3 voi sau
duc than. Trong d6 c6 169 dong chong chiu tot,
diém 1-3, vdi tat ca 5 sau, bénh hai chinh trén dong
rudng.

Céc dong nay tiép tuc duoc danh gia dac diém
nong, sinh hoc chinh va nang suat dua trén cac
dac diém nong, sinh hoc cua giong lia DT82 nhu
sau: thoi gian sinh truong trong vu mua khoang
105 ngay; chiéu cao cay khoang 105 cm; s6 nhanh
httu hiéu 57 nhanh trén 1 khém; chiéu dai co
bong trung binh tir 2,5 - 4 cm; chiéu dai bong trung
binh dat tir 26 - 28 cm. S6 hat chac trén bong trung
binh tir 150 - 180 hat. Ty lé hat 1ép thép, trung binh
tir 10 - 15%; khoi lwong 1.000 hat 6n dinh & tat ca
cac dong tur 23 - 23,5 g; nang suat trong vu mua
cua cac dong trung binh tir 55 - 60 ta/ha.

Két qua danh gia da chon duoc 31 dong G1 co
cac dac diém nong, sinh hoc chinh va niang suat
dat yéu cau. Tién hanh thu hoach riéng cac dong
dé danh gia mui thom, sir dung dung dich KOH
1,7%.

- .i-:e.‘.’-:r‘-, 5 :
Wil WaEl @)

Hinh 3. Mau gao da nghién min vao 6ng va kiém tra miii thom sau khi cho KOH

Bang 5. Két qua danh gi4a mui thom trén gao cac dong G1 ctia giong lia DT82

S8 Ky hiéu biém danh gia ) Ky hieu biém danh gia
TT | dongGl SOTT | 4one G1
ong 1 2 > 3 ong 1 9 > 3
1 D3 + 17 D80 +
2 D9 + 18 D85 N
3 D11 + 19 D86 +
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4 D13 + 20 D92 +
5 D14 + 21 D93 +

6 D18 + 22 D97 +
7 D25 + 23 D102 +

8 D33 o | o4 D110 "
9 D35 + 25 D115 +

10 D36 + 26 D128 +
11 D40 + 27 D131 +

12 D45 + 28 D146 +
13 D59 + 29 D149 +

14 D65 + 30 D154 +

15 D69 + 31 D157 +

16 D71 + Tong s6 dong 4 15 12

Két qua danh gia mui thom cuaa cac dong G1 cho
thay, c6 4/31 dong khong c6 mui dic trung, 15 dong
c6 mui thom, huwong thom kém dac trung, c6 12
dong c6 mui thom hodc thom nhe dac trung, do la
cac dong c6 ky hiéu D11, D14, D33, D36, D45,
D69, D85, D92, D97, D110, D128, D146.

12 dong G1 ctia giong DT82 dat yéu cau vé gen
khéang, kha nang chong chiu, cac dac diém nong,
sinh hoc, ndng suat va mui thom dwoc ghi ma so tir
1-12 va bao quan trong diéu kién an toan dé gieo
trong & vu tiép theo thu giéng siéu nguyén ching.

Vu xuan nam 2022, cac dong G1 duogc gieo
trong dé san xuat dong siéu nguyén chung (G2).
Rudng thi nghiém bang phang, day da anh sang,
chu dong tudi tiéu, sach cé dai, sach sau, bénh va
khong c6 lua vu trede moc lai. Ruong san xuat hat
gi6ng dam bao cach ly voéi cac ruong trong laa
khac theo quy dinh. Ap dung bién phap ky thuat
vé mat do, khoang cach, phan bon, phong tri
sau, bénh thich hop dé dat nang suat, chat luong va

22

hiéu qua cao nhat.

bé dam bao chat luong 10 hat giong siéu
nguyén chiing (G2), da tién hanh 14y mau va kiém
tra gen khang bang chi thi phan t&t (CTPT) va lay
nhiém bénh nhan tao voi vi khuin gay bénh bac 1a.
Két qua kiém tra gen khang cho thay, 100% cac
dong G2 déu co6 du 3 gen khang bénh bac 14 (XaZ21,
Xa7, Xad). Tat ca cac dong G2 déu c6 phan tmg
khang cao véi vi khudn gay bénh bac 14. Panh gia
mui thom trén gao va danh gia com khi nau chin
cho két qua 100% cac dong c6 mui thom dat yéu
cau (diém danh gia > 3).

Hoan thién quy trinh san xuat hat giong lua
siéu nguyén ching cho giong lua khang bénh bac
14 DT82

T cac nghién ctru trén cho thay: c6 3,2% ca
thé (thé he GO0) da bi mat ca 3 gen khang; 14,9% ca
thé chi con 1 gen khang (tinh ca cac gen ¢ trang
thai di hop t®); 30,7% ca thé con 2 gen khang va
51,2% ca thé van con du 3 gen khang.
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Thang BT7 [RBB62 1

200pb

Hinh anh PCR mai MP1-2 lién két véi gen Xad

Thang BT7 2 1 2 3 4 5
300pb

200pb

Hinh inh PCR mbi P3 lién két véi gen Xa7

Thang BT7IRBB62 | 2 4 A4 5 & J4 & 9

T00ph
600ph

Hinh iinh PCR moi pTA248 lién két vii gen Xa2l

Hinh 4. San phdm PCR ctia cac ca thé GO véi
cac cip moi LK gen khang

Thé hé G1 van tiép tuc xuat hién hién tuong
mat gen, tuy nhién ty 1é mat 1 gen 1a 3,6% va ty lé
cac dong con du 3 gen khang cao, 96,4%. Khong co
dong mat 2 hodc ca 3 gen khang. Cac dong G1 déu
c6 phan tng khang dén khang cao voi vi khuin
gay bénh bac 14. Panh gia mui thom trén gao cia
cac dong G1 cho thay c6 12/31 dong c6 mui thom
dat diém danh gia > 3.

Két qua kiém tra gen khang ¢ thé hé G2 (dong
siéu nguyén chung) cho thay, 100% cac dong déu
co du 3 gen khang bénh bac 1a (XaZ21, Xa7, Xa4) va
déu co6 phan tmg khang cao voi vi khudn gay bénh.
Danh gia mui thom trén gao & cac dong G2 cho
thdy, 100% cac dong c6 mui thom dat yéu cau
(diém danh gia > 3).

Nhu vay, khi san xuat hat giong cho giong lua
DT82 can sang loc bang chi thi phan t va danh
gia mui thom trén com gao & thé hé GO va G1 dé
dam bao giong 6n dinh vé gen, tinh khang bénh va
chat luong ctia giong khi dua ra san xuat.

Trén co s& quy trinh ky thuat co ban vé san
xuat giong lua (TCVN 12181: 2018), quy trinh san
xuat hat giéng cay trong tuy thu phéan [4], da dua
ra so do san xuat hat giéng siéu nguyén ching va
cac budc thuc hién trong quy trinh san xuat hat
giong siéu nguyén ching cho giong lua DT82
nhu sau:

Hinh 5. Phan tmg ctia cac dong G2 véi vi khudn gay
bénh bac 14, trén déng ruong

Buéc thtt nhat (vu 1): Gieo trong va chon loc
ca thé (G0) & ruong vat lieu khoi dau: dua trén co
s& ban mo ta gidng ctia co quan khao nghiém DUS
va tac gia giong. Khi chon va danh dau toi thiéu
500 cay dai dieén, sinh truéng tot, khong nhiém
sau, bénh. Vi cac giong lua mang gen khang
bénh bac 14 can ldy toi thiéu 700 mau 14 cta 700
cay dai dien trén dong ruong dé tach chiét ADN va
kiém tra gen khang bénh bang chi thi phan tt lién
két gen khang bénh. Tiép tuc danh gia va chon cac
ca thé ¢ trong phong va tién hanh do dém cac tinh
trang cta moi ca thé duoc phoi, say rieng cho dén
kho (d0 4m cta hat dat 12%).

Buoc thit hai (vu 2): Hat ctia ca thé GO duoc
gieo ghi theo ma s6 dé phuc vu viéec danh gia va
chon cac dong G1 & ruong so sanh: kiém tra gen
khang bénh bac 14 va lay nhiém nhan tao véi vi
khuén gay bénh bac 14 trén timg dong G1. Loai bo
cac dong khong dat yéu cau vé gen va tinh khang
bénh. Thuong xuyén theo doi tir gieo dén thu
hoach véi cac dong G1, khong khit bo cay khac
dang, trit truong hop xac dinh chinh xac khom
khac dang do 1an co gidi thi phai khit bo sém. Loai
b6 dong c6 cay khac dang, dong sinh truéng, phat
trién kém do nhiém céc loai sau, bénh hai hoac bi
anh huéng cua diéu kién ngoai canh bat thuan.
Nhimg dong con lai trude khi thu hoach 1y ngau
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nhién 10-20 khom ¢ gitta bang dé riéng va ghi ma
s6 dong, quan sat va do cac chi tiéu. Tinh s6 liéu
trung binh va loai bé nhitng dong khong dat yéu
cau. Giong lua DT82 1a giong lua thom, chat luong

Vu tht 1 (GO): Panh gia dac
diém NSH va sang loc CT mang
gen bang CTPT

Vu tht 2 (G1): Panh gia dac
diém NSH, KT dong mang gen
bing CTPT; LNNT voi VK gay
bénh; danh gia mui thom 1

Vu the 3 (G2): Dong siéu
nguyén ching

nén tién hanh kiém tra tinh trang mui thom ctaa
cac dong G1 bang cam quan trén gao va danh gia
ngti ném doc l1ap.

Rudng vit licu ban dau
(giong tac gia)

Hat gidng siéu nguyén chiing

Hinh 6. So @6 chon giong lia siéu nguyén chiing

Budc tht 3: San xuat hat giong siéu nguyén
ching. Can ctr so6 luong dong dat tiéu chuan va
nhu cau luong hat gidng siéu nguyén ching co6 thé
tién hanh nhu sau:

- Néu so luong dong G1 dat yeéu cau tix 70% trér
lén thi c6 thé hon cac dong G1 duoc chon; lay
mau, kiém nghiém chat luong theo tiéu chudn
giong siéu nguyén ching. Néu dat tieu chuén thi
duoc bao quan dé nhan giong nguyén chiing ¢ vu
sau. Truong hop khong da dé nhan giong nguyén
chung thi tiép tuc gieo trong, danh gia va nhan cac
dong G1 duoc chon & vu thit 3 (G2).

- Néu s6 luwong dong G1 dat yéu cau nho hon
70% thi tiép tuc gieo trong, danh gia va nhan cac
dong duoc chon & vu thit 3 (G2).

4. KET LUAN VA BE NGHI

4.1. Két luan

Pa hoan thién quy trinh san xuat hat giong
siéu nguyén ching cho giong lua khang bénh bac
14 DT82

4.2. bé nghi

Trong qua trinh san xuat hat giong lia mang
gen khang bénh (dic biét voi giong lia mang nhiéu
gen khang bénh) can chu y cong tac danh gid, kiém
tra gen khang trong quy trinh san xuat hat giong
situ nguyen chung dé dam bao duoc hat giong co
do thuan cao, 6n dinh vé gen, nang suat, chat luong
dé dua vao hé thong san xuat hat giong cac cap, dap
tmg yéu cau ctia san xuat laa hién nay.
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Summary

In fact, in the process of seed production, screening and testing for resistance genes in resistance rice
varieties were not focused, leading to seeds don’t retain resistance genes, and rice variety was deliver
to production reduced disease resistance. The quality rice variety, DT82, harboring three bacterial leaf
blight (BLB) resistance genes, has high yield potential, but has not been studied specifically on the
production process of super-primary seeds. The selection of pure seed for rice production system is
very nessecerly. In this study, 1000 good plants in the GO field representing DT82 rice variety were
marked (from 1-1000), leaf sampling, DNA extraction, PCR analysis with markers MP1-2, P3, pTA248
linked to resistance genes Xa4, Xa7, XaZl for screening individuals carrying BLB resistance genes.
The results showed that: 3.2% of GO plants had not harbor BLB resistance genes; 14.9% of plants
harbor one BLB resistance gene (including homozygote and heterozygote); 30.7% of plants still
harboring 2 BLB resistance genes and 51.2% of plants habor 3 BLB resistance genes. The genotyping
analysis in G1 population indicated that 3,6% of lines harbor 2 BLB ressistance genes, and 96,4% of
lines harboring 3 BLB resistance genes. The G1 lines showed resistance to high resistance to Xoo
bacterial. Evaluation of the aroma on G1 lines showed that 12/31 lines have aroma with an score of >
3. The genotyping analysis in G2 population (super-primary line) indicated that 100% of lines harbor 3
BLB resistance genes (Xa4, Xa7, Xa2l) and all lines showed high resistance to Xoo bacterial.
Evaluation of aroma on G2 lines showed that 100% of lines had aroma (score > 3). The production
process of super-primitive seeds for BLB resistance rice variety, DT82, was constracted and completed
based on the basic technical process of rice seed production.

Keywords: Bacterial leaf blight (BLB), resistance gene, rice variety, super-primary seeds, seed
production.
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XAC DINH CAC YEU TO 07§ BIEU HOA HOAT DONG CUA
GEN RMP BIEU HIEN CHUYEN BIET @ HAT PHAN LUA
(Oryza sativa L.)

Nguyén Tién Diing" ", L4 Vin Hién!, Ng6 Xuan Binh?

TOM TAT

Biéu hién chuyén biét ctia gen chiu su kiém soat cta cac yéu to cis diéu hoa hoat dong gen (cis
Regulatory Element - CRE, goi tit 1a yéu t6 diéu hoa hoat dong) ndm trén viing promoter. Muoi gen
biéu hién chuyen biét hat phan lua (Rice Microspore-Preferred gene, RMP) (RMPI-10) duoc phan tich
mtc do biéu hién dua trén co s& dit liéu phan tich da cong bo. Tat ca cac gen RMPbiéu hién manh &
hat phén giai doan truéng thanh khi bao phan cé kich thuoc tir 1,6 - 2,0 mm. Két qua phan tich ving
promoter ctia 10 RMP biang phan mém PLACE cho thdy, c6 nhiéu CRE duoc chia lam 3 nhém, bao
gom: CRE phd bién xuat hién voi tan s6 16n nhu ACGTATERD1, ARRIAT, CAATBOX1, GATABOX,
MYBCORE va DOFCOREZM; CRE hoat dong dac hiéu mo/co quan GTGANTGI10,
POLLEN1LELAT52, SITEIIATCYTC, 5659BOXLELAT5659 va CRE chi c6 trén mot RMP nhat dinh
nhu CPBCSPOR, CTRMCAMV35S, GAGAS8HVBKN3, GAGAGMGSAl, LTRECOREATCORI15,
S1IFBOXSORPS11L.21 va SEBFCONSSTPR10A trén promoter RMPI0, AACACOREOSGLUBI,
CACGTGMOTIF, SEF3MOTIFGM, CATATGGMSAUR trén RMPI. Promoter RMP3 c¢o
ACGTABREMOTIFA20SEM, MYBPLANT, NODCON1GM, TATABOX2. INTRONLOWER,
PREATPRODH trén promoter RMP2 va MELRECOREPCRP1, MYBPZ tréen RMP7 Bén CRE
GTGANTG10, POLLEN1LELAT52, SITEIIATCYTC va 5659BOXLELAT5659 duoc du doan tham gia
truc tiép kiém soat biéu hién gen MP chuyén biét & hat phan lua. Viéc xac dinh duoc cac CRE lién
quan dén biéu bién chuyén biét & hat phin cé y nghia quan trong trong nghién ctru t6i vu hoéa kich

thudc promoter phuc vu cac nghién ctru thiét ké cdu tric vector chuyén gen sau nay.

Tt khoa: Chuyén biét, promoter, hat phan, lia, yéu t6 diéu hoa-CRE.

1. DAT VAN DE

O thuc vat, hat phan 1a co quan sinh san quan
trong lién quan truc ti€p dén nang suat va san
luong chia cay. Qua trinh hinh thanh va phat trién
ctia hat phan gom céc giai doan chuyén hoa, phan
chia té€ bao phtc tap va chiu su chi phéi cta cac
gen lien quan. Cho t6i nay, bang ky thuat
microarray da c6 hang tram gen duoc xac dinh co
tham gia vao qua trinh phat trién cta hat phan [1].
O lta c6 nhiéu gen biéu hién & hat phan da duoc
sang loc va ching minh nhu OsSCP, OSIPA,
OsLTP6, OsLPS10-11, RMPI-9[2]. Yéu t6 diéu hoa
hoat dong 1a cac trinh ty nam trén vung promoter
va tham gia vao qua trinh diéu hoa hoat dong ctia
gen; trong d6 mot s6 CRE c¢6 vai tro quyét dinh su
biéu hién dic hiéu & hat phan caa gen [3]. Bate va

! Truong Dai hoc Nong Lam, Pai hoc Thai Nguyén
" Email: dungnt@tuaf.edu.vn
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Twell (1998) [4] da xac dinh dugc mot s6 CRE chi
phoi qua trinh hoat dong dac hiéu & hat phan cay
ca chua nidm trén ving promoter cua gen Lat52
nhu GTGATG10 va POLLEN1LeLAT52. Tuong tu,
cac CRE nay ciing duoc tim thay & mot so6 gen biéu
hién dic hiéu & hat phan Arabidopsisva lua [1].

Promoter hoat dong dac hiéu co6 tinh tng
dung rong rai trong nghién ctu biéu hién gen &
mo, co quan nhat dinh. Nhiéu nha khoa hoc nhan
dinh rang can thiép vao hat phin thong qua cac
gen kiém soat 1a cach ti€p can c6 tinh kha thi
trong chon tao giéng chong chiu diéu kién bat loi
[3], [5]. Vi vay viéc sang loc va danh gia day du
kha nang tng dung ctia cac promoter RMP trén
cay la rat can thiét. Viec xac dinh duoc vai tro cia
cac CRE quyét dinh kha nang hoat dong dac hiéu
ctia gen ¢ hat phan sé 1a co so dé toi uu hoa kich
thuéc promoter trong thiét ké cau truc vector
chuyén gen. Cac vung promoter khong thuc su
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can thiét cho biéu hién chuyén biét c6 thé duoc
loai bd dé tao thuan loi trong thiét ké cau trac
vector chuyén gen. Pic biét cac promoter RMP c6
thé ing dung trong kiém soat cac gen muc tiéu
nhim tang cuong tinh chong chiu cac diéu kién
bat loi ctia hat phan nhu chiu néng, chiu lanh,...

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Gen RMP

Muoi gen RMP (RMPI-10) [6] duoc lua chon
va phan tich viing promoter dé xac dinh céac yéu to
diéu hoa hoat dong chuyén biét hat phan (Bang 1).

Bang 1. Danh sach cac gen biéu hién chuyén biét & hat phén lda st dung trong nghién cttu

Gene Locus ID Ma s6 tréen NCBI K;S)lrg:)f:: (Yblg;g

RMPI LOC_0s01g34920.1 0s01g0533400 1.343
RMP2 LOC_0Os04g47400.1 0s04g0561900 754

RMP3 LOC_0Os12g44010.1 0s12g0637100 1.420
RMP4 LOC_0Os12g41260.1 0s12g0605900 1.294
RMP5 LOC_0Os06g46730.1 0s06g0681100 1.514
RMP6 LOC_0s12g44080.1 0s12g0637900 1.962
RMP7 LOC_0s03g26430.1 0s03g0381000 2.046
RMPS LOC_0s01g67350.1 0s01g0899100 2.053
RMP9 LOC_0s04g55660.1 0s04g0650200 1.934
RMPIO LOC_0s07g46950.1 0s07g0664600 1.924

2.2. Phan tich biéu hién RMP

Biéu hién cta RMP duoc phan tich dya trén
dix lieu cong bo RiceXPro [7]. Biéu hién gen dua
trén cuong do huynh quang Cy3 & bao phan. Pong
thoi, biéu hién gen ciing duoc phan tich théem dua
tréen ban d6 nhiét (heat map) bang phin mém
ePlant [8].

2.3. Lwa chon ving diéu hoa hoat dong cia
gen va phan tich CRE

Trinh te gen RMP (RMPI-10) lay trén co s&

dit lieu Rice Functional Genomic Express
Database [9]. Ving trinh tu nucleotide nidm lién ké

phia tru6c ma m¢ dau ATG phia dau 5 duoc xac
dinh la ving promoter. Kich thuwéc trinh tu
promoter ctia gen RMP duoc thé hién & bang 1. bé
xac dinh CRE, trinh ty promoter gen RMP duoc
phan tich biang phan mém PLACE (Plant cis
Regulatory DNA Elements) [10]. CRE duoc phan
thanh 3 nhom: (1) CRE phé bién: Xuat hién nhiéu
lan va c6 mat trén tat ca cac promoter RMP, (2)
CRE hoat dong dac hiéu mo, co quan hat phan:
tham gia biéu hién gen & mo, co quan, dic biét 1a
bao phan, hat phan, (3) CRE duy nhat: chi c6 mat
tren mot RMP nhat dinh ma khong co trén cac
promoter RMP khac.
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3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Biéu hién ctia gen RMP& hat phan lia

Biéu hién ctia gen RMP duoc phan tich dua
tréen co so dir lieu RiceXPrO st dung mau bao
phan & cac giai doan phat trién khac nhau. Két qua
cho thiy toan bo muoi gen RMP déu biéu hién
manh & bao phan (Hinh 1). Trong do cic gen
RMP4, 8 va 10c6 cuong do biéu hién ro rang ngay
ttr giai doan hat phan bat dau hinh thanh (A1) dén
giai doan truong thanh (A4) (Hinh 1). O giai doan
Al (bao phan c6 kich thuoc tir 0,3 - 0,6 mm),
cuong do tin hiéu huynh quang Cy3 do duoc manh
nhat & RMP41a 1.148, tiép dén la RMPI0 dat 220
va RMPS8 dat 62. Cac gen con lai ¢6 tin hiéu huynh
quang rat thap, dao dong tir 3,9 - 43,5 (Hinh 1).

O giai doan bao phan phat trién l6n hon, kich
thudc dat tir 0,7 - 1,0 mm (A2), biéu hién gen bat
dau duoc ghi nhan & RMP3 va RMP7 véi tin hiéu
huynh quang dat 137,6 va 396,4. RMP2 va RMP6
bat dau biéu hién ro rét ¢ giai doan (A3) bao phan
c6 kich thudéc 1,2 - 1,5 mm voi cuong do dat lan
luot 1.586,7 va 361,4 (Hinh 1).

O giai doan hat phén truéng thanh, bao phin
c6 kich thuéc te 1,6 - 2,0 mm (A4) cac RMP c6
biéu hién manh nhat (Hinh 1). Trong d6 RMP9céd
tin hiéu biéu hién manh nhat 67.484, tiép dén la
RMP5 61.184, RMPI 36.327. Cac RMP con lai cé
cuong do biéu hién tr 1.996,8 (RMPI0) dén
9.872,3 (RMP4 (Hinh 1).
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Hinh 1. Biéu d6 thé hién mic do biéu hién ctia gen RMP® giai doan khac nhau ctia bao phén lua. Al -
kich thuéc bao phan tir 0,3 - 0,6 mm, A2: 0,7 - 1,0 mm, A3: 1,2 - 1,5 mm, A4: 1,6 - 2,0 mm.
Biéu d6 thé hién s6 liéu 3 14n Lip lai.
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3.2. X4c dinh CRE trén ving promoter RMP
ctia lua

bé xac dinh cac CRE liéen quan dén biéu hién
chuyén biét hat phan, trinh tw cdc promoter RMP
(te RMPL dén RMPL10) duoc phan tich dua trén
phan mém PLACE [10]. Két qua phan tich cho
thdy c6 nhiéu yéu to diéu hoa hoat dong ctia trén
vung promoter RMP va duoc phan chia thanh 3
nhom: (i) nhom CRE phé bién; (ii) nhom CRE
hoat dong dic hiéu mo, co quan hat phan; (iii)
nhom CRE dac trung chi c6 & mot KMPnhat dinh
(Hinh 2A-C).

Két qua phan tich PLACE cho thay c6 sau
CRE (ACGTATERD1, ARRIAT, CAATBOX1,
GATABOX, MYBCORE va DOFCOREZM) xuat
hién voi tan s6 cao. Cu thé, ACGTATERD1 xuat
hién 16 lan trén ving promoter RMF5, 12 lan trén
RMP1 va RMP3, 8 lan trén RMP2, RMPA va RMFS,
4 1an trén RMP va RMP10. ARRIAT xuat hién 26
lan trén promoter RMP2, 24 1an trén RMP3, 22 1an
tren RMPI0, 21 lan trén RMP, 18 lan trén RMP,
14 lan trén RMP5, 13 lan tréen RMP7, 12 lan trén
RMPI va 4 lan trén RMPL. CAATBOX1 xuat hién
34 lan tréen RMP2, 22 lan tréen  RMP 3va RMPI0,
18 1an trén RMPI, 16 lan tréen RMP5va RMP7, 12
lan tréen RMP9, 11 lan tréen RMP6, 7 1an trén RMPS
va 4 lan tren RMP4 GATABOX xuat hién 30 lan
tren RMPI, 20 lan tréen RMP5, 1517 lan trén
RMP6, RMP7, RMP9va RMP10. MYBCORE xuat
hién 10 lan tréen RMP5, 6 1an trén RMPS3, RMP4va
RMP10, 4 1an trén RMPI, RMP2 va RMPS, 3 lan
tréen RMP6 va 5 lan tréen RMP9 DOFCOREZM
xuat hién 36 lan tréen RMP5, 35 lan tréen RMP2, 33
lan tréen RMP6, 27 lan tréen RMP7, 31 lan trén
RMPI0, 24 lan trén RMP9, 15 lan trén RMPI va
RMP3, 10 lan tréen RMP4 va 11 lan trén RMPS
(Hinh 2A).

boi voi nhom CRE hoat dong dic hiéu mo/co
quan, két qua phan tich xac dinh duoc cac yéu to
CRE lién quan dén biéu hién & co quan hat phan
nhu GTGANTG10, POLLEN1LELAT52, SITEIIAT
CYTC, 5659BOXLELAT5659 trén cac promoter
RMP, Cu thé, GTGANTG10 xuat hién tir 10-18 lan
tren RMP1, RMP2 va RMP3 5 - 8 lan trén cac
promoter RMP5, RMPS, RMP9 va RMPIO.

POLLEN1LELAT52 xuat hién 13 - 15 lan trén
RMP2, RMP5, RMP6va RMPI10, 2 - 8 1an trén cac
promoter con lai. SITEIIATCYTC xuat hién 3 lan
tren RMPI0, 4 lan trén RMP4, 5 lan trén RMPS
(Hinh 2B).

Két qua phan tich ciing cho thay trén mot so
RMP c6 xuat hién cac CRE dac trung. Trong do,
RMPI10 c6 7 CRE: CPBCSPOR, CTRMCAMYV35S,
GAGASHVBKN3, GAGAGMGSA1, LTRECOREAT
COR15, S1FBOXSORPS11.21, SEBFCONSSTPR
10A. RMPL c6 4 CRE: AACACOREOSGLUBI,
CACGTGMOTIF, SEF3MOTIFGM, CATATGGM
SAUR. RMP3 c6 4 CRE: ACGTABREMOTIFA2
OSEM, MYBPLANT, NODCON1GM, TATABOX2.
RMP2 c6 2 CRE: INTRONLOWER, PREATPRODH.
RMP7 c6 2 CRE: MELRECOREPCRP1 va MYBPZ
(Hinh 2C).

Két qua phan tich cho thdy trén ving
promoter ctia gen RMP c6 nhiéu CRE, trong d6
nhiéu CRE da duoc ching minh vai tro trong diéu
hoa biéu hién ctia gen. ACGTATERD1 1a motif v6i
trinh tu 16i ACGT két hop voi cac yéu to cis khac
c6 chtc nang quan trong kiém soat biéu hién gen
dap tmg cac yéu to bat loi & lua [11]. ARRIAT la
mot yéu to lién két lien co vai tro nhu nhan t6 kich
hoat qua trinh phién ma téng hop cytokinin &
Arabidopsis va laa [12]. Hop CAATBOX1 chiu
trach nhiém cho gen LegA hoat dong biéu hién
dac hiéu mo & cay dau ngua [13]. Hop GATABOX
c6 vai tro can thiét cho cac gen kiém soat biéu tin
hién chuyén biét mo & cay Arabidopsis [14].
MYBCORE 1a vi tri lién két ctia 2 protein MYB
(AtMYB1 va AtMYB2) & Arabidopsis, tham gia
qua trinh diéu hoa gen trong diéu kién cay thiéu
nuoc [15]. Borges va cs (2008) [14] ciing cho rang
cac yéu to phien ma MYB biéu hién manh & té bao
hat phan c6 vai tro quan trong trong qua trinh phat
trién cta hat phan. AACACOREOS GLUBI1 gom
hai motif ACGT va AACA can thiét cho biéu hién
dac hiéu gen & ndéi nha lua va boéng [11].
EBOXBNNAPA tham gia vao qua trinh biéu hién
ddc hiéu mo, cam ung anh sang va téng hop
phenylpropanoid & cay cai. P1BS dwoc phat hién &
cay mot va hai 14 mam tham gia quéa trinh van
chuyén phosphate va kiém soat biéu hién gen &
vung ré [12].
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Hinh 2. T4n s6 xudt hién cac CRE trén viing promoter ctia cic gen RMP duoc xac dinh biang céng cu
PLACE. (A) CRE phé bién; (B)- CRE hoat dong dic hiéu mé, co quan; (C) CRE duy nhat

GTGANTG10 1a motif duoc tim thay trén ving
promoter g10, chiu trach nhiém kiém soat biéu
hién dac hiéu ¢ cay thudc 1a. Sau do Liu va cs
(2013) ciing chitng minh motif nay lam tang cuong
biéu hién gen GUS & hat phian lua
POLLEN1LELAT52 1a motif kiém soat biéu hién
Lat52 dac hiéu hat phan cay ca chua [2].
SITEIIATCYTC 1a protein lién két voi DNA tham
gia kiém soat biéu hién chuyeén biét ¢ dinh sinh
truong va hat phin cta cay [14]. 5659BO
XLELAT5659 1a motif c6 trinh tu c6 & ca gen Lat56
va Lat59 & cay ca chua, kiém soat biéu hién gen &
hat phan [2], [15].

AACACOREOSGLUB1 bao gém hai motif
ACGT va AACA can thiét cho biéu hién gen
chuyén biét & noi nha hat ciing nhw qua trinh phat

30

trién cta phoi. CATATGGMSAUR la motif can
thi€t cho qua trinh tong hop auxin va beta-
conglyxinin. ACGTABREMOTIFA20SEM duoc
xac dinh bao gém yéu t6 ABRE va DRE tham gia
qua trinh dap ung ABA [16]. ELRECOREPCRP1
can thiét cho cac dap tmg chong chiu diéu kién
ngoai canh cua cay [12].
4. KET LUAN

Nhin chung muoi gen chuyén biét hat phan
RMP @éu c6 biéu hién ro rét & hat phan, dac biet
gen biéu hién manh & giai doan hat phan trudéng
thanh khi kich thuoc bao phan dat tir 1,6 dén 2,0
mm. Trén vung promoter ctia cac gen RMP co6
nhiéu yéu t6 diéu hoa hoat dong gen, trong d6 co 4
CRE da duoc ching minh c6 vai tro chinh chi phoi
biéu hién chuyén biét & hat phan cta cay gom:
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GTGANTG10, POLLENI1LELAT52, SITEIIATCY
TC, 5659BOXLELAT5659. Dé danh gia muac do
tham gia ctia cac CRE nay d6i voi biéu hién cta
cac gen RMP can tién hanh thém cac nghién ctu
vé vai tro cia chung d6i voi biéu hién chuyén biét
& hat phan cta cay.

LOI CAM ON

Nhom tdc gid xin tran thanh cam on Quy phat
trien Khoa hoc va Cong nghé Quoc gia
(NAFOSTED) d3 tai tro nghién ciru thong qua dé
tai ma so 106.03-2017.19.

TAI LIEU THAM KHAO

1. Li Y, Mullin M, Zhang Y, Drews Y, Welch
LR, and Showalter AM (2020). Identification of
cis-regulatory sequences controlling pollen-
specific  expression of hydroxyproline-rich
glycoprotein genes in Arabidopsis thaliana. Plants
9:1751.

2. Liu X, Shangguan Y, Zhu J, Lu Y, Han B
(2013). The rice OsLTP6 gene promoter directs
anther-specific expression by a combination of

positive and negative regulatory elements. Planta
238: 845-857.

3. Naqvi RZ, Mubeen H and Raza S (2016).
Role of plant promoters and their cis regulatory
elements in gene expression regulation. European

Journal of Pharmaceutical and Medical Research.
EJPMR1: 347-352.

4. Bate N, Twell D (1998). Functional
architecture of a late pollen promoter: Pollen -
specific transcription is developmentally regulated
by multiple stage specific and co-dependent
activator elements. Plant Mol Biol 37: 859 - 886.

5. Sharma KD (2014). Pollen Development
under cold stress: A Molecular Perspective. Austin
J Genet Genomic Res 1: 4.

6. Nguyen TD, Moon S, Nguyen VN, Gho Y,
Chandran AK, Soh MS, Song JT, An G, Oh SA,
Park SK, Jung KH (2016) Genome-wide
identification and analysis of rice genes

preferentially expressed in pollen at an early
developmental stage. Plant Mol Biol92: 71 - 88.

7. Rice Expression Profile Database
(RiceXPro): https://ricexpro.dna.affrc.go.jp/.

8. The Bio-Analytic Resource for Plant
Biology: https://bar.utoronto.ca/.

9. RiceGE: http://signal.salk.edu/RiceGE/
RiceGE_Data_Source.html.

10. Higo K, Ugawa Y, Iwamoto M, Korenaga T
(1999). Plant cisacting regulatory DNA elements
(PLACE) database. Nucleic Acids Res 27: 297 -
300.

11. Mehrotra R, Sethi S, Zutshi I, Bhalothia P,
Mehrotra S (2013). Patterns and evolution of
ACGT repeat cis-element landscape across four
plant genomes. BMC genomics 14: 203.

12. Sakai H, Aoyama T, Oka A (2000).
Arabidospsis ARR1 and ARR2 response regulators
operate as transcriptional activators. Plant J 24:
703-711.

13. Shirsat A, Wilford N, Croy R and Donald B
(1989). Sequences responsible for the tissue
specific promoter activity of a pea legumin gene in
tobacco. Mol Gen Genet 215: 326 - 331.

14. Borges F, Gomes G, Gardner R, Moreno
N, McCormick S, Feijo JA, Becker JD (2008).
Comparative transcriptomics of Arabidopsis sperm
cells. Plant Physiol 148 (2): 1168 - 1181.

15. Abe H, Urao T, Ito T, Seki M, Shinozaki K,
Yamaguchi - Shinozaki K (2003). Arabidopsis
AtMYC2 (bHLH) and AtMYB2 (MYB) function as
transcriptional activators in abscisic acid signaling.
Plant Cell15 (1): 63-78.

16. Wu C, Washida H, Onodera Y, Harada K,
Takaiwa F (2000). Quantitative nature of the
Prolamin-box, ACGT and AACA motifs in a rice
glutelin gene promoter: minimal ciselement

requirements for endosperm-specific  gene
expression. Plant J23: 415-421.

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 10/2022 31



KHOA HOC CONG NGHE

SCREENING Cis REGULATORY ELEMENTS-CREs IN THE RICE MICROSPORE/POLLEN SPECIFIC
PROMOTER (RMP) GENE

Nguyen Tien Dung®*, La Van Hien!, Ngo Xuan Binh?
IThai Nguyen University of Agriculture and Forestry
*Email: dungnt@tuaf edu.vn

Summary

Specific expression of genes is controlled by cis-regulatory elements (CREs) that are located on the
promoter region. Rice Microspore-Preferred gene (RMP was screened by microarray based on
fluorescence signal intensity in rice anthers. Microarray database analysis showed that all ten RMP
genes were highly expressed in mature pollen grains which corresponding to 1.6 to 2.0 mm in length
of its anthers. The results of CREs scanning using PLACE online tool revealed that promoter regions
of 10 rice microspore preferred genes (RMP1-10) showing a numbers of CREs which can be divided
into 3 groups, including: abundant CREs appear with frequency large numbers such as
ACGTATERD1, ARRIAT, CAATBOX1, GATABOX, MYBCORE, and DOFCOREZM; Tissue- and
organ-specific CREs such as  GTGANTG10, POLLEN1LELAT52, SITEITIATCYTC,
5659BOXLELAT5659 and unique CREs such as CPBCSPOR, CTRMCAMV35S, GAGASHVBKN3,
GAGAGMGSA1, LTRECOREATCOR15, S1FBOXSORPS11.21, SEBFCONSST in the RMPI10.
AACACOREOSGLUB1, CACGTGMOTIF, SEF3MOTIFGM, CATATGGMSAUR in the RMPI.
ACGTABREMOTIFA20SEM, MYBPLANT, NODCON1GM, TATABOX2 in the RMP3,
INTRONLOWER, PREATPRODH in the RMP2, and MELRECOREPCRP1, MYBPZ in RMP7
promoter. CREs have been known with different functions involved in the regulation of RMP gene
activity, in which 4 CREs, GTGANTG10, POLLENI1LELAT52, SITEIIATCYTC and
5659BOXLELAT5659, have been reported as anther/pollen-specific expression that were also found in
all ten RMP promoter region. The identification of CREs related to pollen-specific expression is
important in the study of optimizing promoter size that will be useful for transgenic vectors
construction later on.

Keywords: CRE, rice, specific expression, promoter, pollen.
Nguoi phan bién: TS. Nguyén Duy Phurong

Ngay nhan bai: 24/5/2022

Ngay thong qua phan bién: 24/6/2022
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DANH GIA DA DANG DI TRUYEN VA XAY DUNG
BO TIEU BAN ADN CUA GIONG LAC CHAY
VA LAC CHAY TRANG

DPéng Thi Kim Cuc® ", Nguyén Thi Ly?,
Duong Hong Mai?, Nguyén Hiru Hai?, Tran Ding Khanh!

TOM TAT

Phuong phap tng dung chi thi phan ti trong chon tao giong duoc stt dung dé rat ngin thoi gian chon
va tao giong nham khac phuc diém yéu ctia cac phuong phap truyén thong. Viéc danh gia da dang di
truyén cac giong lac 1a rat can thiét trong chon tao giong. Vat liéu stt dung trong nghién ctru 1a 10 mau
giong lac dugc cung cip bdi Trung tAm Tai nguyén Thuc vat. St dung mot s6 hoéa chat thong dung
dung trong nghién cttu sinh hoc phan ti, cac héa chat cho phan tmg PCR, cac moéi SSR ding trong
nghién cttu cta hang IDT. S6 liéu duoc chuyén sang chuong trinh NTSYSpc 2.1 dé phan tich, tim ra
hé so twong dong di truyén (Jaccard) va thanh 1ap cay quan hé phat sinh. Két qua thu duoc 14 chi thi
cho két qua da hinh (chiém 58,33%) va 10 chi thi cho két qua don hinh (chiém 41,67%). Bén chi thi
RN1A10, PM377, PM436 va TC4E10 c6 thé phan biét duoc 2 mau giong lac Chay va lac Chay trang. He
s6 tong dong di truyén gitta cAc mau giong lac dao dong tit 0,56 dén 0,98. M4u giong lac Chay trang
c6 muc tuong déng voi mau giong lac Chay 1a 0,66. O muc tuong dong di truyén 74% mudi miu giéng

lac nghién ctru duoc chia thanh 3 nhém cach biét di truyén.

Tt khoéa: Lac chay, lac chay trang, chi thi phan ti.

1. DAT VAN DE

Hat lac 1a moét trong nhimg ngudn thuc phidm
chtta nhiéu chat béo va protein can thiét cho khiu
phan an ctia con nguoi. Ngoai ra, hat lac con chtra
cac vitamin nhém B va mot luong hydratcacbon
nhat dinh. O Viét Nam, cay lac dong vai tro quan
trong trong co cau cay nong nghiep, dac biét &
nhimg noi khi hau thuong xuyén bién dong va
diéu kién canh tac con gap nhiéu kho khan. Trong
nhitng nam gan day, viéc téng két kinh nghiém
thuc tién va tmg dung khoa hoc tién ti€n vao san
xuat da gép phan tiang ning sudt lac mot cach
dang ké [1]. Phuong phap tmg dung chi thi phan
ttr trong chon tao giong duoc stt dung dé rut ngan
thoi gian chon va tao giong nham khac phuc diém
yéu clia cac phuong phap truyén thong. Viéc danh
gia da dang di truyén cac giong lac 1a rat can thiét
trong chon tao giong [2].

Giong lac Chay c6 nguon goc & Bac Giang, 1a
giong lac dia phuong, duoc Trung tam Tai nguyén

' Vién Di truyén Nong nghiép
? Trung tdm Tai nguyén thyc vat
"Email: dongthikimcuc@gmail.com

Thuec vat thu thap vé tir thang 1 nam 2003 va nhan
giong danh gia bao quan cho dén nay. Giong lac
nay co nhiéu dac diém nong hoc tot, nhu than
khoe, sinh truéng nhanh, c6 kha nang chiu han
kh4, cho nang suat trung binh 1,8 - 2,0 tan/ha.
Giong lac Chay trang c6 nguon goc & Nghé An,
Hoa Binh, 1a giong lac dia phuong, duoc Trung
tam Tai nguyén thuc vat thu thap vé tir nam 1996.
Giong lac nay c6 nhiéu dac diém nong hoc tot,
nhu dé tinh, thich timg rong, sinh truéong khoe, co
kha nang chiu han kh4a, cho nang suat trung binh
1,7 -2,0 tan/ha [3].

Hai giong nay truéc day da duoc trong phd
bién tai mot so6 viung canh tac nhd nuoc troi (nudc
mua) & phia Béc, rat cé tiém nang chiu han va cé
kha ndng phat trién duoc & nhimg noi khac ngoai
ving san xuat truyén thong. Giong lac Chay duoc
trong nhiéu & Bac Giang, Vinh Phuc, Phu Tho,
Thai Nguyén... Giong lac Chay trang duoc trong
nhiéu & Nghé An, Hoa Binh, Quang Ninh. Tuy
nhién, do bién d6i cua khi hau, tinh trang han han
xay ra thuong xuyén nén mot s6 giong lac chiu
han kém da khong phat trién duoc va cho nang
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suat thap, vi vay cac nha chon giong can tao ra cac
giong lac c6 kha nang chiu han tot, nang suat cao.
Hai giong lac Chay va Chay trang déu c6 kha nang
chiu han t6t cac nha chon giong sé st dung lam
vat lieu chon giong dé tao ra cac giong lac mai co
kha nang chiu han tot, nang suét cao cho cac viing

Vat liéu st dung trong nghién cttu 1a 1 giong
lac Chay, 1 giong lac Chay tring va 8 mau giong
lac duoc cung cap boi Trung tAm Tai nguyén thuc
vat.

Bang 1. Danh sach cac miu gidng lac nghién ctru

dat bi kho han. Dong thoi, nhim goép phan phuc vu STT Mai sé mau Ky hieu
cong tac thu thap, phan loai, danh gia va bao ton ADN
nguodn gen, cing nhu cung cap thong tin vé mai 1 Lac Chay, L1
quan heé di truyén gitta giong lac Chay, lac Chay 2 Lac Chay trang L2
trang va mot so cac giong lac khac lam co s& cho 3 5246 L3
cac chuong trinh chon tao gidng va cac huong 4 5269 14
nghién ctu tiép theo, nghién ctu “Panh gid da 5 4062 L5
dang di truyén va x4y dung bo tiéu bin ADN cua 6 4060 L6
giong lac Chay va lac Chay trang” da duoc thuc 7 5268 1.7
hién o 8 5260 L8
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU 9 4063 Lo
2.1. Vat liéu 10 5248 L10
2.1.1. Vat liéu thuc vat 2.1.2 Hod chat
Bang 2. Tén va trinh trr cAc mdi SSR duoc ding trong nghién ctru lac
TT | Teén moi Trinh tu lap TT Tén moi Trinh tu lap
1 TC1A02 (TC)35 13 RNO0x690 (TGA)6
2 TC3A12 (TC)27 14 RNOx727 (TCG)4
3 TC3H07 (GA)20(TTC)4 15 RN1A09 (TA)10
4 TC4D02 (ChH21 16 RN1A10 (GTG)5
5 TC4E10 CChH4+(M12+ (D14 17 RN5G08 (CTG)5
6 TC6HO03 AG)21 18 RN5HO02 AD11
7 TCI9F04 (TC)23 19 RNS5HO08 (TGG)5
8 TC9IF10 AG)31 20 RN6B11 (CCA)6

34
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9 TC11A04 (CDH16(CD)33 21 RN7D04 AG)14
10 RI1F06 (ATA)6(ATT)4(GA)6 22 RN7G09 (AAT)5
11 RI2D06 (TCO)5 23 PM377 (GA)21
12 RN0x614 (CAA)7 24 PM436 GA)19

- Mot s6 hoa chat thong dung dung trong
nghién ctru sinh hoc phan tt ctia cac hang Sigma,
Merck,... bao gom: CTAB, Tris base, Boric axit,
NaCl, EDTA, 6X orange loading dye solution, Taq
Polymerase, Ethanol, 2-propanol, = Phenol,
Chloroform, isoamyl alcohol, Ribonuclease A,
Acrylamide, Bis - Acrylamide.

- Cac hoa chat cho phan tng PCR: bon loai
deoxynucleotit triphosphat (ANTPs) va Tag-ADN
Polymerase ctia Thermor.

- Cac moi SSR dung trong nghién ctru ctia hang
IDT (Bang 2).

2.2. Phuwong phap nghién ciru
221 Tich chiét ADN tong sé

Trong nghién ctru nay, da lga chon phuong
phap st dung CTAB cta P. Doyle va Doyle
(1987) [4] c6 mot soO cai tién nho dé tién hanh tach
chiét ADN tir cac mau nghién ctu.

Quy trinh: chuén bi sdn dung dich dém chiét
CTAB & 60°C. Nghién 0,3 gam mau 14 bang chay
c0i str vo trung trong nito 10ng dén khi thanh dang
bot min (mau hang, chay, coi duoc gitt trudc & -
80°C). Hoa tan mau da nghién nhé trong 800 pl
CTAB buffer va 60 ul SDS 10%. Thanh phan dung
dich dém chiét: Tris-bazo 100 mM, EDTA 20 mM,
NaCl 1,4 M, CTAB 2%. U mau & 65°C trong bé 6n
nhiét, thoi gian 60 phut. B sung chloroform, lic
nhe cho téi khi thanh dang nha sita. Ly tam 11.000
vong/phut trong 30 phut & nhiét do 4°C. Hut dung
dich phia trén chuyén sang 6ng moi. Tiép tuc chiét
lan 2 bang chloroform, thu duoc dich chiét chira
ADN. Ttia ADN bing isopropanol da lam lanh. Dé
0 -20°C trong 1 gio. Ly tam thu taa 10.500
vong/phuat trong 15 phat & 4°C. Raa tia bang

ethanol 70%, ly tam thu taa, lam kho va hoa tan
trong 100 ul dém TE.

2.2.2. Phian ung PCR

Mbi phan tmg PCR bao gom cac thanh phan
va ham luong cu thé nhu sau:

TT Thanh phan Thé tich (ul)
1 | Nudc cat hai lan khirion 4
9 bém PCR 10X + MgCl, 1

25 mM
3 | dANTPs 10 mM 0,2
A ’[I‘Je;(i1 1ADN polymerase 1 0.8
5 | Mbixu6i 5 uM 1
6 | Mdi nguoc 5 pM 1
7 | ADN 10 ng/ul 2
Téng thé tiCl:l ctia mot phan 10,0
{ing
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biéu kién phan tng PCR:
Cac | Nhiét do Thoi eian S6 chu
buoc | (°C) & ky
I 94 5 phat 1
94 45 giay
II Tm 1 phut 37
72 1 phat
III 72 5 phat 1

Gitr mau ¢ 4°C.

2.2.3 Pién di sdn phdm PCR

- Gel polyacrylamide bao gém cac thanh phan
sau (ban gel c6 kich thudc 30 cm x 12 cm):

Nuéc cat khtr ion: 22,2 ml; 10X TBE: 1,5 ml;
dung dich acrylamide 40%: 6 ml; dung dich APS
10%: 300 pl; dung dich TEMED: 25 yl; tong thé
tich gel: 30 ml.

Tron déu hon hop cac dung dich trén va dung
xi lanh bom vao gitra hai tdm kinh.

- Sau 30 phuat gel dugc polyme hoa hoan toan.
Lap rap may dién di, tién hanh dién di san phdm
PCR cung véi 2 loai ladder 20 bp va ladder 50 bp.

Thoi gian dién di khoang 50 - 60 phut. Lay gel
ra khoi kinh, nhuom EtBr noéng do 0,5% trong 15
phut, rira lai bang nudc sach. Soi va chup anh gel
bang may chup anh gel DigiDoc-It.

22.4. Phan tich va xut Ii s6 liéu

bé xac dinh quan hé di truyén gitta cac dong
lac, cac két qua thu duoc tir qua trinh dién di san
phdm PCR duoc thanh 1ap dua vao su xuat hién
hay khong xuat hién ctia cac bang ADN nho
khuéch dai bang PCR.

- S0 1: cac allele c6 xuat hiéen bang ADN.

- S6 0: cac allele khong xuat hién bang ADN.

- S6 9: cac dong khong xuat hién bang ADN
& tat ca cac allele.

Céac so liéu tréen duoc nhap vao phan mém
Excel lan luot theo tirng moi. Sau do, so lieu duoc
chuyén sang chuong trinh NTSYSpc 2.1 dé phan
tich, tim ra hé s6 tuong dong di truyén (Jaccard)
va thanh lap cay quan hé phat sinh.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nguén géc, dic tinh néng sinh hoc ctia
cac giong lac trong nghién cttu

Bang 3. Ngudn gdc va mot s dic tinh nong sinh hoc ctia cac giong lac trong nghién ctru

Dac tinh néng sinh hoc
STT Méi;so Nguén goc Thoi gian Kha nang Kha
mau sinh truong | Chiéucao | chong chiu nang
vu Xuan cay (cm) sau, bénh hai | chiu han
(ngay) (diém) (diém)
Béc Giang, Vinh
1 | Lac Chay Phuc, Phu Tho, 120- 125 40 - 45 Kha 13
Thai Nguyén...
2 Lac Chay Nghe An, Hoa 120-125 40 - 45 Kha 1-3

36 NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 10/2022



KHOA HOC CONG NGHE

trang Binh...
3 5246 Dia phuong 125-130 50-55 Trung binh 3
4 5269 bia phuong 120-125 40 - 45 Kha 1-3
5 4062 bia phuong 120-125 40 - 45 Kha 3
6 4060 bia phuong 120-125 40 - 45 Kha 1-3
7 5268 bia phuong 125-130 50 - 55 Trung binh 3
8 5260 bia phuong 120-125 40 -45 Kha 1-3
9 4063 bia phuong 120-125 40 - 45 Kha 1-3
10 5248 Nhap noi 120- 125 40 - 45 Kha 1-3

Nhu vay, trong 10 giong lac tham gia nghién
ctru thi c6 9 giong c6 ngudn goc dia phuong va 1
giéng c6 ngudn goc nhap noi. Thoi gian sinh
trudng cua cac giong phan 16n dao dong tir 120 -
125 ngay, co 2 giong co thoi gian sinh truéng tir
125 - 130 ngay. Kha nang chong chiu mot so sau,
bénh hai chinh da s6 dat kha, c6 2 giong dat diém

trung binh. Kha nang chiu han cta hai giong lac
Chay va Chay trang dat diém 1-3 (chiu han tot).

3.2. Két qua tach chiét ADN tdng so

Tach chiét ADN 1a cong viec dau tién dong vai
tro quan trong trong cac nghién ctru sinh hoc phan
tr. Két qua tach chiét ADN tong so cua lac duoc
kiém tra bang phuong phap dién di trén gel
agarose 0,8% (Hinh 1).

Hinh 1. Két qua kiém tra ADN téng so trén gel agarose ctia 10 miu giong lac nghién ctru
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Qua két qua dién di trén gel agarose 0,8% cho
thay, cac bang ADN thu duoc clia cac mau giong
lac kh4a gon va doéng déu, ching té chat luong
ADN ctia cac mau la kha tot, khong bi dut gay.
Mit khac, khong thay xuat hién vét sang RNA
phia dudi, diéu d6 ching td6 RNA ciing da duoc loai
b6 khoi dich chiét ADN. Két qua dién di cting cho
thay ADN c6 nong do twong doi cao, chat luong
tot, da tieu chudn thuc hién cac budc tiép theo.

3.3. Két qua phan tich da hinh va méi quan hé
di truyén ctia 10 mau giong lac nghién ctru

Trong nghién ctu nay da st dung 24 chi thi
SSR (Bang 2), trong d6 co6 14 chi thi cho két qua
da hinh (chiém 58,33%) va 10 chi thi cho két qua
don hinh (chiém 41,67%). Két qua diéen di san
phdm PCR ctia 10 mau giong lac nghién ctu voi
moi RN1A10 thu duoc tong s6 18 bang, thuoc 3
loai bang da hinh. Kich thuéc bang dao dong tu
4.800 bp dén khoang 600 bp. Mau giong s6 2 (lac
Chay trang) va mau giong s6 10 (5248) c6 1 bang,
khac biét véi mau giong s6 1 (lac Chay) va cac
mau giong con lai co 2 bang (Hinh 2).

RS20 3 5 6 R BNe 10 eIl 2035 45 6 7 89 10

HuBUGEOLE

WU

100 RN1AO09

RN1A10

Hinh 2. Anh dién di sdn ph4m PCR ciia cac giéng lac méi véi RN1A09 va RN1A10
Mau 1-10: Cdc mau giong lac theo ki hiéu (Bang 1); M: Marker generuler 50 bp
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8 9101 2 3 4 5 6 7 8 9 10

bl b &

PM377

Hinh 3. Anh dién di san ph4m PCR ciia cac gidng lac voi méi RN7D04 va PM377
Mau 1-10: Cdc mau giong lac theo ki hiéu (Bing 1); M: Marker generuler 50 bp
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Két qua dién di san phdm PCR cta 10 mau bp. Mau giong s6 2 (lac Chay trang) c6 1 bang &
giong lac nghién cttu voi moéi PM377 thu duoc  vi tri kich thuéc khoang 170 bp. Mau s6 1 (lac
téng so6 12 bang, thuoc 2 loai bang da hinh. Kich  Chay) c6 1 bang & vi tri kich thuéc khoang 140 bp
thudc bang dao dong tir 140 bp dén khoang 170  (Hinh 3).

12 3456 7 8 9101 2 3 45 67 89 10

" Y VNN

- IKILJLJLJLJLJ

RN7G09

Hinh 4. Anh dién di san ph4m PCR ciia c4c gidng lac voi méi RN7G09 va PM436
Mau 1-10- Cdc mau giong lac theo ki hiéu (Bang 1); M: Marker generuler 50 bp

& 7 8 9 1014 2

Wl e b e b bl b h 111

L8 |LJLJ[ Jd\

-

TC4EL1O TC6HO3

Hinh 5. Anh dién di sin ph4m PCR ctia cc giéng lac véi méi TC4E10 va TC6HO3
Mau 1-10: Cdc mau giong lac theo ki hiéu (Bang 1); M: Marker generuler 50 bp

Bang 4. Bang hé s6 trong dong di truyén gitta 10 mau giéng lac nghién ctru

L1 L2 L3 14 L5 L6 L7 L8 L9 L10

L1 1
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L2 0,66 1,00

L3 0,73 0,73 1,00

L4 0,85 0,56 0,73 1,00

L5 0,80 0,61 0,73 | 0,90 1,00

L6 0,83 0,68 0,71 | 0,88 | 0,93 1,00

L7 0,66 0,71 0,78 | 0,61 0,66 | 0,68 1,00

L8 0,90 0,61 083 | 0,90 | 085 | 0,88 | 0,66 1,00

L9 0,93 0,59 080 | 093 | 088 | 0,90 | 0,68 | 0,98 1,00
L10 0,80 0,71 0,78 | 0,80 | 0,76 | 0,78 | 0,66 | 0,85 0,88 1,00

Tuong tu, két qua dién di san phdm PCR cta
10 mau giong lac nghién ctu voi moéi PM436 va
TC4E10 ciing cho thdy su khac biét gitta 2 mau
giong s6 1 (lac Chay) va so 2 (lac Chay trang) véi
cac bang ¢ vi tri kich thuéc khac nhau (Hinh 4 va
5).

Nhu vay dua vao bon chi thi RN1A10, PM377,
PM436 va TC4E10 c6 thé phan biét duoc 2 mau
giong lac Chay va lac Chay trang.

S6 liéu thu duoc tir ban dién di 24 moi SSR ctia
10 mau giong lac duoc thong ke va phan tich bang
phan mém NTSYSpc 2,1, thiét lap bang hé so
tuong dong di truyén (Bang 3) va xay dung so do
phat sinh ching loai (Hinh 6). Két qua cho thay hé
s6 twong déng di truyén cta 10 giong lac nghién
ctru dao dong trong khoang tir 0,56 dén 0,98. O

muc tuong dong di truyén 74%, 10 giong lac
nghién ctu duoc chia thanh 3 nhom cach biét di
truyén:

- Nhom I gébm 7 méau giong lac 1a L1, L8, L9,
L4, L5, L6 va L10. He s6 twong dong di truyén gitta
cac mau giong trong nhom dao dong trong
khoang 0,76 (gitta mau giong L5 va L10) dén 0,98
(gitta mau giong L8 va L9).

- Nhom IT gdm duy nhat mau giong L2, cé hé
s6 twong dong di truyén voi cac mau giong con lai
dao dong tir 0,56 (gitta mau giong L2 voi mau
giong 14) dén 0,73 (gitta mau giong L2 véi mau
giong L3). Mau giong L2 (lac Chay trang) c6 mtc
tuong dong voi mau giong L1 (lac Chay) 1a 0,66.

- Nhom III géom 2 mau giong 1a L3 va L7 cé
muc tuong dong voi nhau 1a 0,78.
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L

Ls

L2

L4

Lz

L&

Lo

L3

0,68 0,581

0,87 0,94 1,00

Coefficient

Hinh 6. So @6 méi quan hé di truyén giita cic mau giéng lac nghién ctru

4. KET LUAN

Két qua phan tich 24 chi thi phan tir SSR vé6i 10
mau giong lac thu duoc 14 chi thi cho két qua da
hinh (chi€m 58,33%) va 10 chi thi cho két qua don
hinh (chiém 41,67%). Bon chi thi RN1A10, PM377,
PM436 va TC4E10 c6 thé phan biét dugc 2 mau
giong lac Chay va lac Chay trang.

Mitc d6 da dang di truyén gitta cac mau giong
lac kha cao. Hé s6 twong dong di truyén giita cac
mau giong lac dao dong tir 0,56 dén 0,98. Mau
giong lac Chay tring c6 muc twong dong voi mau
giéng lac Chay 1a 0,66. O muc tuong dong di
truyén 74% muoi mau giong lac nghién ctu duoc
chia thanh 3 nhom céch biét di truyén.

Két qua nay gop phan phuc vu cong tac thu
thap, phan loai, danh gia va bao ton ngudn gen, ciing
nhu cung cap thong tin vé mdéi quan he di truyén
gitta giong lac Chay, lac Chay trang va mot s6 cac
giong lac khac lam co s& cho cac chuong trinh
chon tao gidng va cac huéng nghién ctru tiép theo.
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EVALUATION OF GENETIC DIVERSITY OF CHAY AND WHITE CHAY PEANUT VARIETIES
Dong Thi Kim Cuc, Nguyen Thi Ly,
Duong Hong Mai, Nguyen Huu Hai, Tran Dang Khanh
Summary

The method of applying molecular markers in breeding is used to shorten the time of selection and
breeding in order to overcome the weaknesses of traditional methods. Evaluation of genetic diversity
of peanut accessions is essential in breeding. Materials used in the study were 10 peanut accessions
provided by the Plant Resource Center. Using some common chemicals used in molecular biology
research, chemicals for PCR reactions, SSR primers used in IDT’s research. The data was transferred
to the NTSYSpc 2.1 program for analysis, finding the genetic similarity coefficient (Jaccard) and
establishing a phylogenetic tree. The results obtained 14 indicators giving polymorphic results
(58.33%) and 10 indicators giving monomorphic results (41.67%). Four indicators RN1A10, PM377,
PM436 and TC4E10 could distinguish 2 varieties of Chay and white Chay peanuts. The coefficient of
genetic similarity between the peanut accessions ranged from 0.56 to 0.98. The white Chay peanut
variety sample has a similarity with the Chay peanut variety sample of 0.66. At the genetic similarity
level of 74%, ten samples of peanut accessions studied were divided into 3 groups of genetic isolation.

Keywords: Chay peanut, Chay trang peanut, molecular markers.
Ngudi phan bién: GS.VS.TSKH. Tran Pinh Long

Ngay nhan bai: 5/9/2022

Ngay thong qua phan bién: 23/9/2022

Ngay duyét diang: 30/9/2022
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NGHIEN CUU NHAN GIONG BACH DAN LAI DH32-29
BANG KY THUAT NUOI CAY MO TE BAO

TOM TAT

Nguyén Thi Hién®", Van Thu Huyén!, Pong Thi Ung?,
Nguyén Anh Diing?, Lé Thi Hoa!, Liru Thi Quynh!,
Hoang Thi Héong Hanh?!, Mai Thi Phuong Thay*

Thi nghiém nhan giong bang phuong phap nuéi cay in vitro cho giong Bach dan DH32-29 duoc thuc
hién nhiam xay dung quy trinh nhan giong bang nudi cdy mo va cung cap giong voi chat luong di
truyén 6n dinh cho rimg trong. Két qua nghién cttu cho thay khit trung mau vat bang HgCl, 0,05%
trong 8 phut cho ty 1é mau sach nay chdi dat téi 46,7%. Moi truong Murashige va Skoog cai tién
(MS*) + 1 mg/1 BAP + 0,1 mg/1 kinetin cho ti 1é tai sinh chéi cao nhat (dat 100%) va cho s6 chdi trung
binh tai sinh/nach 14 ciing cao nhat (1,8 chéi/nach 14). Hé s nhan chéi dat 3,6 1an va chat luong choi
tot sau 20 ngay nudi cdy trong moéi truong MS cai tién c6 b6 sung 1,0 mg/1 BAP+ 0,5 mg/1 Kn. Ty 1é ra
ré dat 93,3% sau 10 ngay nudi cdy trong moéi truong 1/2 MS cai tién + 1,0 mg/1 IBA. Thoi gian hudn luyén
tai vuon wom tir 11-14 ngay cho ty 1é song cao nhat dat 88,4%.

Tt khéa: Bach dan lai dong DH32-29, chat diéu hoa sinh trudng, hé sé nhan choi, moi truong MS, ra

ré in vitro.

1. DAT VAN BE

Giong Bach dan DH32-29 la giong lai gitta
Bach dan uro v6i Bach dan grandis (£. urophylla x
E. grandis) do Lam truong Dong Men Quang Tay,
Trung Quéc va Trung tdm Nghién cttu Bach dan
Trung Qudc chon tao va phat trién. Pay la giong
lai sinh trudong nhanh, chat luong go tot va duoc
gay trong rong rai & cac tinh phia Pong Nam
Trung Quéc [1]. Giong Bach dan DH32 - 29 duoc
nhap noéi vao Viét Nam tir nam 2006 - 2007 va duogc
gay trong cha yéu & cac tinh phia Bic nhu Lang
Son, Cao Bang, Bac Giang. Két qua khao nghiém
va trong thtt trén mot so 1ap dia cho thay giong nay
c6 sinh truéng nhanh, trén mot s6 lap dia tot va
duoc tham canh phu hop sau 3 nam c6 thé dat
duong kinh trén 15 ¢cm va chiéu cao dat tir 12 dén
15 m [2]. Nam 2017, Trung tam Nghién cttu Bach
dan Trung Quoc da chuyén giao giong nay cho
Vién Nghién cttu Giong va Cong ngheé sinh hoc
lam nghiép dé ti€p tuc khao nghiém va phat trién &
Viét Nam. Giong Bach dan DH32-29 da duoc cong
nhan 1a giong cay trong lam nghiép moéi cho trong

' Vién Nghién ctru Giéng va Cong nghé sinh hoc 1am nghiép
“Email: jamihien20198@gmail.com
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ring theo Quyét dinh so 4572/QD-BNN-TCLN
ngay 8 thang 11 nam 2017 ctia B6 Nong nghiép va
PTNT.

bé dua nhanh cac giong tot da duoc cong
nhan vao san xuat thi phuong phap nhan giong
bang ky thuat nuéi cdy mo té bao dang duoc ap
dung rong rai. Pa c6 nhiéu két qua nghién ctru vé
nhan giong bang nuoi cdy moé doi voi bach dan noi
chung va bach dan lai noi riéng, tuy nhién, moi
giong lai phan tmg voi diéu kién nuoi cay khac
nhau nén can c6 nghién cttu cu thé cho ting doi
tuong. Ké thira cac nghién ctru vé nhan giong bach
dan lai bang nuodi cdy mo trudc day, bai bao nay
trinh bay két qua nghién cttu nhan giong Bach dan
lai DH32-29 bang phuong phap nuéi cdy mo té bao
dé hoan thién quy trinh san xuat cay giong in vitro
nham cung cdp ngudn cay giong cé chat luong,
duoc kiém soat ngudn goc giong phuc vu cho
tréng rung.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit lieu

Cac choéi banh té thu tir cay me 1 - 1,5 tudi cta
giong Bach dan DH32 - 29 tai vuon wom cua Vién
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Nghién ctu Giong va Cong nghé sinh hoc lam
nghiép.

2.2. Phuong phap nghién ctru

Nghién cttu duoc tién hanh theo cac budc tao
mau sach, tai sinh choi, nhan chéi, ra ré va tao cay
con hoan chinh. Cac choéi banh té dai 10 — 15 cm
duoc thu trén cay me da duoc xtt ly tao chéi trude
thoi diém 14y mau 2 thang. Cac choi duoc cat bo 1a
(@€ lai cuong 1), rira mau dudi voi nudc chay bang
chéi long mém, sau d6 rira mau bang nudc xa
phong loang va lam sach mau dudi voi nudc chay.

2.2.1 Xac dinh cong thuc khir trung thich hop

Mau cay duoc dung trong binh scott, sau do
lac mau trong dung dich HgCl, (clorua thiy ngéan)
& cac nong do 0,05% va 0,1% voi thoi gian 1a 2, 4, 6,
8, 10, 12 phut, sau d6 dung nudc cat da hap khir
trung trang mau 4 - 5 1an. Mau vat duoc nudi cay
trong moi truong MS [3], duoc b6 sung 30 g/l
duong sucrose va 3,5 g/1 agar.

22.2 Xdc dinh moi truong téi sinh choéi, nhan
choi va nang cao chat lrong choi

- Nghién ciru dnh huong cua chat diéu hoa
sinh truong dén kha nang t4i sinh choi:

Cac choi moi tai sinh duoc nuéi cdy trong moi
truong MS cai tién duoc ké thira tir cac nghién ctu
truoc day (MS*) co6 bé sung BAP (6
Benzyleaminopurine) & cac nong do 0,25 mg/1; 0,5
mg/1; 0,75 mg/1; 1 mg/1 va kinetin 0,1 mg/1.

- Nghién cuu dnh huong két hop cia BAP va
Kinetin dén kha nang nhan nhanh choi:

Céc chéi hiru hiéu (choi c6 chiéu cao tir 1,5 cm
tro 1én) duoc cay chuyén trong moi truong MS* c6
b6 sung BAP & cac nong do 0,1 mg/1; 0,5 mg/1; 1,0
mg/1; 1,5 mg/l; 2,0 mg/1 va 2,5 mg/l, b6 sung
kinetin nong d¢ 0,5 mg/1.

2.2.3. Xdc dinh moi truong ra ré thich hop

Cac chdi c6 chiéu cao tir 2 cm trd 1én, co than,
14 ngon ro rang va nhiéu hon 2 cédp 14 sé duoc cay
chuyén sang moi truong ra ré 1/2 MS* c6 bd sung

IBA (Indole butiric axit) & cac néng do 0,5 mg/1; 1
mg/1; 1,5 mg/1; 2 mg/1va 2,5 mg/l.

Cac thi nghiém duoc thuc hién ¢ diéu kién
phong thi nghiém, cac dung cu st dung va moi
truong nuodi cdy mo duoc hap khir trung ¢ 121°C
trong thoi gian 20 phat, pH cia cac méi truong
nuoi cay duoc diéu chinh & 5,8.

Giai doan nhan nhanh chéi duoc nuéi trong
diéu kién chiéu sang 10 gio/ngay voi cuong do
chiéu sang 2.000- 3.000 lux trong 3 ngay, sau do
chuyén sang diéu kién to6i hoan toan trong thoi
gian 8 - 10 ngay va cudi cung chuyén sang diéu
kieén chiéu sang 10 gio/ngay voi cuong do chiéu
sang 2.000 - 3.000 lux trong thoi gian con lai cuia
chu ky nuéi (20 - 25 ngay).

2.2.4. Phuong phap huan luyén cdy mo

Cay mo c¢6 ré hoan chinh trong binh dugc
chuyén ra khu huan luyén trong diéu kién nhiet do
va anh sang tu nhién & cac thoi gian khac nhau 5,
10, 15 va 20 ngay. Sau d6 cay mo duoc lay ra khoi
binh, rita sach thach bam & ré réi cdy vao bau dat
ngoai vuon wom (thanh phan bau dat gém 70% dat
+ 20% than trau + 10% phan chuong hoai). Sau khi
cdy xong dung vom c6 phu kin bang nilong tring,
trén la lu6i den c6 do che sang 75% trong 10 ngay
dau sau khi céy. Sau d6 bo dan nilong, chi che luéi
c6 do che sang 50%, khi cay duoc 20 - 25 ngay cé
thé bo hoan toan ludi che.

2.3. Phuong phap thu thap va xt Iy s6 liéu

- Bo tri thi nghiém: cac thi nghiém dwoc bo tri
ngau nhién 3 1an lap, 30 mau/lap/cong thic thi
nghiém.

-'Thu thap so liéu:

+ Khtr triing, tao mau sach in vitro: s6 mau
sach nay choi, mau sach chét va mau nhiém sau 30
ngay khir trung.

+ Tai sinh chai: s6 chdi tai sinh, s6 chédi/nach
14, chat luong chéi sau 4 tuan nuoi cay.

+ Nhan choi: s6 chéi méi hinh thanh, chat
luong chéi sau 20 ngay nuoi cay.
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+ Ra ré: so choi ra ré, so ré/choéi, chiéu dai ré, + Huén luyen: ty lé cay song (%), chiéu cao cay
hinh thai ré sau 10 ngay nudi cay. (cm), thu thap s6 lieu sau 45 ngay ké tir khi cdy
cay mo ra bau dat.

- Xt ly so lieu:
Téng s6 mau sach nay choi

Ty lé mau sach nay chéi (%) = x 100
Téng s6 mau ban dau

Téng s6 mau chét
Ty lé mau chét (%) = x 100
Téng s6 mau ban dau

Téng s6 mau chét
Ty lé mau nhiém (%) = x 100
Téng s6 mau ban dau

Téng s6 choi moi hinh thanh

Heé s6 nhan chéi (lan) =
Téng s6 choi ban dau

Tong s6 chéira ré
Ty 16 ra ré (%) = x 100
Tong s6 choi nuoi cay

Cac s6 lieu duoc xtt ly thong ké bang Excel va 3. KET QUA NGHIEN CUU VA THAO LUAN
SPSS st dung tiéu chuin F theo d6 néu xac suat
cua F tinh (Sig) nhé hon 0,05 1a c6 s sai khac gitra
cac cong thic thi nghiém. op

3.1. Két qua xac dinh ché do khr triing thich

Béng 1. Anh hudng ctia ché @9 khit tring dén hiéu qua tao mau sach ciia bach dan (sau 4 tuén nuoi cdy)

, 5 S8 mau Mau sach nay choéi Mau sach chét MaAu nhiém
Hoa Thoi thi
chat | gian(phut) hia
NENIEM | S5 mau | Ty1e %) | So mau | Ty 1e(®%) | S6 mau | Ty lé (%)
HgCl, 2 90 1 1,1 4 4.4 85 94,4
0,05%
4 90 13 14,4 6 6,7 71 78,9
6 90 21 23,3 10 11,1 59 65,6
8 90 42 46,7 12 13,3 36 40,0
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10 90 19 21,1 46 51,1 25 27,8
12 90 0 0,0 50 55,6 40 444
2 90 15 16,7 7 7,8 68 75,6
4 90 36 40,0 16 17,8 39 43,3
6 90 24 26,7 43 47,8 23 25,6
HgCl,
0,1%
8 90 3 3,3 44 48,9 43 47,8
10 90 0 0,0 53 58,9 37 41,1
12 90 0 0,0 74 82,2 16 17,8
Sig <0,001

Clorua thay ngan (HgCl,) la mét trong nhiig
hoa chat duoc st dung phé bién dé khir trung cho
mau vat trong nuéi cdy mo, song dic diém mau vat
nudi cay ¢ ting loai 1a khac nhau, ngay ca trong
loai, trén cliing 1 cay me, céac vi tri 1dy mau vat khac
nhau duoc st dung nong do va thoi gian khit tring
khéac nhau ciing sé cho két qua khac nhau [4]. Do
d6, can lya chon néong do va thoi gian khit tring
thich hop dé vita dam bao ty 1é mau nhiém thap
vira ddm béo ty 1é mau nay choéi cao va choi tao
duoc can c6 kha ning sinh trudng, phat trién tot.
Néu nong d6 hoa chat thap va thoi gian khtt tring
chua d, cac nguon bui ban, ndm bénh, khuin...
tréen mau vat sé khong thé duoc loai trir hét; nguoc
lai, néu nong d6 hoa chat qua cao hodc thoi gian
khtr tring qua dai, hoa chat sé ngdm sau va pha vo
cau trac t€ bao, anh hudng dén sinh truong, lam
giam kha nang tai sinh chéi [5].

Két qua & bang 1 cho thay, khi stt dung HgCl,
0,05% dé khtr trung mau vai so lan va thoi gian khir
trung khac nhau da c6 anh huéng ro rét téi kha
nang tao mau sach (Sig<0,001). Thoi gian khi

trung 8 phut dem lai hiéu qua kht tring tot nhat
voi ty 1€ mau sach nay choi 1a 46,7%. Khit trung
trong thoi gian 2 phut hiéu qua khit trung thap
nhat voi ti 1é mau sach ndy chai 1a 1,1%. Khi tang
thoi gian khr trung qua 10 phuat thi khong thu
duoc mau sach nay choi, ti 16 mau sach chét lén
dén 55,6%. Voi nong do HgCl, 0,1% thi thoi gian 4
phut dem lai hiéu qua khtr triing tot nhat voi ty 1é
mau sach nay choi la 40,0%. Khtt trung trong thoi
gian 2 phut hiéu qua khtr trung thap nhat véi ti 1é
mau sach nay choi 1a 16,7%. Khi tang thoi gian khit
trung qua 8 phut khong thu duoc mau sach nay
chdi, ti 1é mau sach chét kha cao lén dén 82,2%.
Két qua nghién ctru cho thdy phuong phap kht
trung st dung HgCl, 0,05% trong thoi gian 8 phut
1a tot nhat cho giong Bach dan DH32-29.

Tuong tu, clorua thiy ngan dugc Doan Thi
Mai va Le Son (2011)[6] thuc hién trén Bach dan
lai UE35 (E. urophylla x E. exserta), két qua cho
thay st dung HgCl, nong do 0,1%, thoi gian khi
trung 10 phat, cho ty 1é mau bat choi dat 16,4%.
Mot s6 nghién ctu khac ciing cho thdy stt dung
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HgCl, 0,05% trong thoi gian 6-7 phut dem lai hiéu
qua khtr trung tot nhat trén mot s6 dong Bach dan
lai UP [7], [8].

Hinh 1. M4u sach Bach d¢an DH 32-29 ndy chéi sau
4 tuan nuoéi cdy
3.2. Xac dinh moéi truong tai sinh va nhan
nhanh chéi

321 Anh huong cia chat diéu hoa sinh
truong dén kha nang t4i sinh choi

Bang 2 cho thdy Bach dan DH 32-29 c6 kha
nang tai sinh chéi cao, dat 100% & cac cong thic thi
nghiém. Mac du vay trong moi treong nudi cdy khi
st dung két hop cac chat diéu hoa sinh truong
(PHST) & cac néng do khac nhau thi s6 choi tai
sinh/nach 14 khac nhau. Trong moéi truong nudi
cay chi b6 sung BAP 0,25 mg/1 thi s6 choi tao
ra/nach 14 trung binh thap nhat (0,7 chéi). Khi bé
sung thém 0,1 mg/1 kinetin va ting nong do BAP
thi s6 chai tao ra/nach 14 tang ro rét (1,3-1,8 chéi).
Trong nghién ctru nay, cong thitc t6t nhat tai sinh
chéi Bach dan DH32-29 1a moi truong MS duoc bé
sung 1 mg/1 BAP + 0,1 mg/1 kinetin cho s6 chéi
trung binh tao ra/nach 14 cao nhat (1,8 choi).

Béng 2. Anh hudng ctia chdt DHST dén kha niing téi sinh chdi Bach dan DH32-29

Cong thuc thi nghiém Tile mautai | So chéitrung binh tao
BAP(mg/1) Kinetin(mg/1) sinh (%) ra/nach 1a

0,25 100 0,7
0,50 100 0,9

0,0
0,75 100 1,0
1,00 100 1,2
0,25 100 1,3
0,50 100 14

0,1
0,75 100 1,6
1,00 100 1,8

Sig. <0,001

Hinh 2. Chéi Bach dan DH 32-29 tai sinh sau 2 tudn cdy chuyén sang méi truong MS + 1,0 mg/1 BAP +
0,1 mg/1 kinetin
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3.2.2. Anh huong ciia BAP va Kinetin dén kha
ndng nhan nhanh choi

Cac chat diéu hoa sinh truéng BAP va kinetin
c6 vai tro rat quan trong trong nhan choi va nang
cao chat lugng choi. Cac két qua nghién ctru trudc
day trén cac doi tuong Bach dan lai UP [9] da chi
ra rang ham luong kinetin 0,5 mg/1 1a t6i uu cho
qua trinh nhan choéi bach dan, do d6 trong nghién
ctru nay chi st dung kinetin nong do 0,5 mg/1 két
hop v6i BAP ¢ cac nong do khac nhau dé tim ra
cong thic moi truong tot nhat cho nhan nhanh
choi.

Két qua nghién ctu & bang 3 cho thay, nong
do BAP khac nhau cé anh huong ro rét dén hé so
nhan chéi va chat luong choi cia Bach dan DH 32-
29. O ndéng d6 BAP thép 1a 0,1 mg/l hé s6 nhan
chéi chi dat 1,5 va & nong nong do BAP cao 1a 2,5
mg/1 hé s6 nhan choéi chi dat 1,2, chat luong choi

xau. Nhu vay, khi st dung ham leong BAP ¢ mtc
do thich hop thi gitup tang hiéu qua nhan chéi, tao
cum chéi to khée, than chéi map, chat luong choi
tot song néu bé sung voi nong do thap hoac qua
cao thi khong nhting khong lam tang hiéu qua
nhan choi ma tham chi con lam cho hé s6 nhan
chéi bi giam, chéi méi hinh thanh nhé va yéu. T
két qua & bang 3 cho thdy, doi voi dong Bach dan
DH 32-29, khi stt dung phoi hop moéi truong 1,0
mg/1 BAP két hop véi 0,5 mg/1 kinetin (Kn) cho két
qua hé so nhan choi la cao nhat dat 3,6. Hé s6 nhan
choéi ctia bach dan DH32-29 (3,6) trong nghién ctru
nay cao hon so voi mot s6 dong Bach dan lai UP
[8], [9], hay dong Bach dan lai UE35 [6].

Ngoai ra, & cong thic nong do nay khong
nhitng ting hé s6 nhan chéi ma con gitup chéi phat
trién dong déu, 14 mé hon 1a tién dé cho giai doan
tao ré (Hinh 3).

Bang 3. Két qua anh hudng phdi hop ctia BAP + 0,5 mg/1 Kn dén hé s6 nhan chéi

ctia Bach dan DH 32-29 (sau 20 ngay nudi cy)

it (/)| AP /) | TGO | TSl | |
0,1 90 135 1,5 +
0,5 90 260 2,9 +++
1,0 90 325 3,6 ++

0,5
1,5 90 230 2,6 -t
2,0 90 170 1,9 ++
2,5 90 110 1,2 +
Sig. <0,001

Ghi chu: (+) Mau sic choi kém xanh, than choi rat manh, than phan Iong kém;(++) Mau sac choi
xanh, than choi manh, than phan Iong ro rang; (+++) Mau sic choi xanh, choi map, than phan Iong ro

rang.
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Hinh 3. Bach dan DH32-29 trong moéi truong MS* + 1,0 mg/1 BAP + 0,5 mg/1 Kn khi chéi bat d¢4u cho
vao cdy nhan (a) va sau 15 ngay nuéi cdy (b)

3.3. Xac dinh mai truong ra ré cho dong Bach
dan DH32-29

Chat diéu hoa sinh truéng IBA c6 vai tro rat
quan trong trong viéc tao ré cta cay nhan giong
bang nudi cdy mo. Cac nghién ctu trudc day da
chi ra rang st dung chat DHST cho két qua tot
hon so véi doi ching (khong c6 chat PHST). Két

qua & bang 4 cho thdy, moi truong 1/2MS* bé
sung 1,0 mg/1 IBA cho ty lé ré dat cao nhat
(93,3%), chiéu dai ré 2,3 cm, ré dai, traing, khoe.
Trong khi d6, néu b6 sung IBA & cac nong do thap
hon hodc cao hon déu cho két qua thu duoc thap
hon, cu thé ti 1é ra ré chi dat 46,7-77,8%, chiéu dai
ré tir 0,5 dén 1,5 cm, ré ngan, manh, dé gay.

Béng 4. Anh hudéng ctia IBA dén kha niing ra ré ctia Bach dan DH32-29

Nér(lrgrl(g‘l% IBA | Tyle C(l;/);)l raré So E(ézgghéi Chi(i: rg)%u ré Hinh thai ré
0,5 77,8 1,3 0,6 Ré ngén, gion,dé gay
1,0 93,3 2,2 2,3 Ré dai, trang, khoe
1,5 72,2 2,1 1,5 Ré dai, khoe
2,0 57,8 1,8 0,9 Ré manh, dau ré den
25 46,7 1,5 0,5 Ré ngan,dé gay, dau ré den
Sig. <0,001
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Triéu Thi Thu Ha va Can Thi Lan(2015) [7] khi
stt dung moi truong c6 nong do IBA 1,0 mg/1 cho
mot s6 dong Bach dan UP ciing cho ty 1é ra ré cao
nhat dat 92,36%, c6 2,29 ré/cay. Trong khi do,
nghién ctru ctia Lé Thi Xuan Quynh va cs (2021)
[8] trén cac dong Bach dan UP164, UP171 va
UP223 lai cho thdy ty lé ra ré kha thap, dat 65,6-
67,8% khi stt dung IBA 1,5 mg/l. Diéu nady cang
khang dinh thém méi giong khac nhau thi mac do
phan tng v6i moi truong nuodi cdy ciing khac nhau.

Hinh 4. Chéi Bach dan DH 32-29 ra r& trong méi
truong ra ré 1/2MS* +1,0 mg/1 IBA sau 10 ngay

3.4. Anh hudng ctia thoi gian hudn luyén dén
sinh trudng ctia cay con & vuon wom (sau 45 ngay
cdy vao gia thé)

Cay mo sau khi ra ré trong diéu kién in vitro
khoang 10 ngay duoc chuyén ra khu huan luyén
trong cac khoang thoi gian nhat dinh dé thich nghi
voi diéu kién ty nhién. Két qua thi nghiém vé thoi
gian huan luyén chéi ra ré duoc trinh bay trong
bang 5.

Két qua thi nghiém cho thay, do6i voi Bach dan
DH 32-29 ra ré in vitro, thoi gian huin luyén tot
nhat 1a sau khi cac chdi ra ré duoc 11 - 14 ngay,
vao thoi diém nay cac choi ra ré luc da da cung
cap dé co thé thich nghi dan voi diéu kieén tu
nhién. Néu thoi gian huan luyén it hon 10 ngay,
cac ré va ban than cay moé con non nén anh huong
dén kha nang sinh trudng va phat trién tai vuon
uom. Trong khi d6, néu thoi gian huén luyén tir 15
ngay trd lén, cac ré qua dai nén khi ciy vao bau ré
rat dé bi cong, thoi diém nay dau ré bat dau

chuyén sang mau den sé kim ham viéc sinh 1ong
hut va lam han ché qua trinh phat sinh ré moi sau
khi cdy chuyén cay con vao gia thé.

Bang 5. Két qua thi nghiém huin luyén cay con

Bach dan DH32-29
Thoi gian huan Tfi le Chiéu cao
luyén Cfiy trung binh
. song
(ngay) %) (cm)
0-3 10,4 6,31
4-6 41,5 6,50
7-10 79,7 6,42
11-14 88,4 6,65
15-20 75,3 6,22
4. KET LUAN

Cong thirc khtr trung dat hiéu qua tao mau
sach Bach dan DH 32-29 cao nhat la st dung
HgCl, 0,05% trong vong 8 phut véi ti 1é mau sach
nay mam cao nhat dat 46,7%. Moi truong MS + 1,0
mg/1 BAP + 0,1 mg/1 kinetin cho ti l¢ tai sinh choi
cao nhat (dat 100%) va cho s6 chéi tai sinh/nach 1a
cling cao nhat (1,8 choi/nach 14). Moi truong MS
cai tién + 1,0 mg/1 BAP + 0,5 mg/1 Kinetin cho hé
s6 nhan choi cao nhat dat 3,6 1an sau 20 ngay nuoi
cay va chat luong chéi tot. Moi truong 1/2MS*
+1,0 mg/1 IBA cho hiéu qua ra ré tao cay con hoan
chinh tot nhat voi ti 1é choi ra ré dat 93,3%; trung
binh 2,2 r&/chdi; chiéu dai chdi dat 2,3 cm va ré cé
chat luong tot. Thoi gian huan luyén cay con ra ré
trong binh t6t nhat 1a tir 11-14 ngay dat ty lé song
la 88,4% va chiéu cao cay dat 6,65 cm.
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STUDY ON PROPAGATION OF Eucalyptus hybrid CLONE DH32-29
BY TISSUE CULTURE TECHNIQUE
Nguyen Thi Hien, Van Thu Huyen, Dong Thi Ung,

Nguyen Anh Dung, Le Thi Hoa, Luu Thi Quynh,

Hoang Thi Hong Hanh, Mai Thi Phuong Thuy

Summary

A protocol for the micropropagation of Eucalyptus hybrid clones DH32-29 has been developed to
provide good quality trees for plantation. As a result, explant sterilization using HgCl, 0.05% for 8
minutes gave the highest clean shooting rate at 46.7%. The modified Murashige and Skoog (MS*)
medium with or without plant regulators was used for in vifro shoot induction, shoot multiplication
and root formation. The modified MS medium supplemented with 1 mg/1 BAP and 0,1 mg/1 kinetin
gave the best shooting rate (100%) and highest number of shoot/axillary bud (1.8). The multiplication
rate reached 3.6 times after 20 days of culture using MS* medium +1.0 mg/1 BAP + 0.5 mg/1 kinetin.
The highest rooting rate (93.3%) was obtained in 1/2 MS* medium + 1.0 mg/1 IBA. The training time at
the nursery with the highest survival rate at 88.4% was 11-14 days.

Keywords.: Eucalyptus hybrid clone DH32-29, growth regulators, multiplication rate, MS medium

culture, in vitro rooting.
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NGHIEN CUU NHAN GIONG /V VITRO CAY TAM BOP

NAM MY (Physalis peruviana Linnaeus)

Phan Xuan Huyén® *, Nguyé&n Thi Thanh Héing!, Dinh Van Khiém!

TOM TAT

Cay tam bop Nam My (Physalis peruviana Linnaeus) 12 giong cay an qua nhap ndi c6 gia tri kinh té,
qud c6 nhiéu chat dinh dudng tot cho stc khée ctia con ngudi. Hién nay, trén thé gioi da c6 cong bo
nghién ctru nhan giong in vitro cay tAm bop Nam My, nhung & nudc ta chua c6 cong bo. Trong nghién
ctru nay, da nghién cttu nhan giong in vitro cay tim bép Nam My thong qua phuong phap nudi cay dot
than. Két qua cho thdy, moi truong MS bé sung 0,5 mg/1 BA, 30 sucrose g/1, 10 g/1 agar, pH 5,8 1a tot
nhat dén su tai sinh va sinh trudng chéi in vitro, voi chiéu cao choéi 6,36 cm, so dot 4,20 dot/chéi, s6
chéi 1 chéi/mau. Vi tri dot than tht 2 dén thit 4 13 thich hop 1am nguédn vat liéu dé nhan giong in vitro.
Mboi truong MS b6 sung 1- 1 mg/1IBA, 30 sucrose g/1, 1 g/1 than hoat tinh, 10 g/1 agar, pH 5,8 1a tot
nhat dén su tao ré in vitro, voi ty 1é tao ré dat 100%. Chuyén cay cdy mo ra ngoai vueon wom, gia thé vun
x0o dira 1a tot nhat dén sy thich nghi va sinh trudng cta cay, véi ty 1é song dat 100%, chiéu cao cay 12,50
cm. Cay sinh trudng phat trién tot trén gia thé vun xo dira trong diéu kién nha mang, cay c6 chiéu cao
44,50 va 68,72 cm sau 45 va 60 ngay nuoéi trong. Sau 60 ngay nudi tréng tat ca cac cay déu ra hoa, sau

90 ngay nudi trong qua bat dau gia chin, khai luong tuoi ctia qua 7,37 g/qua.

Tt khoéa: Cay tam bop Nam My, moéi truong MS, sinh truong, tai sinh, trong ong nghiém.

1. DAT VAN DE

Cay tam bop Nam My (Physalis peruviana
Linnaeus) 1a mot giong cay an trai co gia tri kinh
té, qua c6 nhiéu chat dinh duong tot cho stic khoe
ctia con nguoi. Trén thé gioi qua tAm bop Nam My
duoc xép hang 1 trong 10 loai trai cay ngon nhat, &
nuoc ta qua tam bop Nam My duoc danh gia 1
trong 12 loai qua dic san cta tinh Lam Péng [1, 2,
3, 4]. Do do, viec tién hanh nghién ctru nhan giong
in vitro va nuéi trong thuan hoéa cay tam bop Nam
My & nudc ta 1a can thiét.

Treén thé gioi hién nay da c6 nghién cttu nhan
giong in vitro thanh cong cay tam bop Nam My [4,
5, 6, 7, 8, 9], nhung & Viét Nam chua c6 cong bo
nghién ctu nhan giong in vitro, ciing nhu nghién
ctru su sinh trudng, phat trién cta cay tam bop
Nam My cdy mo trong diéu kién nha mang. Theo
phuong phap nhan giong truyén théng bang hat va
giam canh c6 nhitng han ché nhu: cay bi phan ly
tinh trang, hat giong co ti 1é ndy mam thap; khong
tao ra mot so luong 16n cay giong dé trong trén

' Vién Nghién ctru Khoa hoc Tay Nguyén, Vién Han 1am
Khoa hoc va Cong nghé Viét Nam
"Email: phanxuanhuyen1974@gmail.com

quy mo cong nghiép, cay giong khong déng nhat,
thuong bi nhiém bénh va thoai hoa, cay sinh
trudng, phat trién kém va cho ning suit thap. Ung
dung cong ngheé sinh hoc, nuéi cdy mo té bao thuc
vat trong nhan giéng in vitro cay tam bop Nam My
sé khiac phuc nhitng han ché ctia phuong phap
nhan giong trong truyén thong. Trong nghién ctru
nay, da khao sat anh hudéng ctia cac chat diéu hoa
sinh trudng dén su tai sinh chéi in vitro, tao cay
hoan chinh in vitro, chuyén cay cdy mo ra ngoai
vuon uom va theo doi su sinh trudng, phat trién
cla cay trong trén gia thé vun xo dura trong diéu
kién nha mang. Két qua ctia nghién ctru goép phan
cung cap dir licu khoa hoc vé nghién ctru nhan
giéng in vitro cay tam bép Nam My va huéng dén
cung cap cay giong cdy mo.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién cttu

Vat lieu: cay tam bop Nam My cua Cong ty
TNHH Ngoc Tién Physa trong tai Pon Duong -
Lam DPong, thu cay giong vé Vien Nghién ctu
Khoa hoc Tay Nguyén dé nghién ctru. Nhimg canh
non cta cay tam bop Nam My (Hinh la) duoc
chon dé khtr tring mau dua vao 6ng nghiém. Mau
sau khi thu vé duoc rira sach bang nudc xa phong,
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sau d6 khir trung bang con 70° trong thoi gian 1
phut, rira lai mau bang nudc cit vo trung 6 lan.
Cuo6i cung khtr triung bang dung dich NaOCl 2%
trong thoi gian 10 phut, rira lai mau bang nudc cat
vO trung 6 lan. Mau sau khi khtt trung duoc cat
thanh nhting doan khoang 1 cm c6 mang dot than
va cdy trén moi truong MS [10] bé sung 0,1 mg/1
BA [11] tao chéi in vitro (Hinh 1b). Nhitng chéi in
vitro nay duoc tiép tuc cdy sang moi truong mai dé
tao them nhiéu choi in vitro va cac chéi nay duoc
stt dung lam nguén vat lieu cho cac thi nghiém
(Hinh 1¢).

Moi treong: MS 1a méi truong duoc st dung
cho nhimng nghién ctu nhan giéng in vitro, tiy
theo muc dich ctia cac thi nghiém ma b6 sung cac
chat diéu hoa sinh truong thuc vat nhu: BA (6-
benzyl adenin), Kinetin, TDZ (Thidiazuron) va
IBA (Indole-3-butyric axit). Gia thé nghién ctu
chuyén cay cdy mo ra ngoai vuon uom 1a vun xo
dtra va dat mun.

biéu kién nuoi cay: doi voi nhimg thi nghiém
in vitro, thoi gian chiéu sang 8 gid/ngay, cuong do
anh sang 34 pmol.m®s?, nhiét do 25 + 2°C va do
am khong khi 75 - 85%. Thi nghiém ngoai vuon
wom duoc thuc hién trong nha mang c6 mai ni
long trang che mua, voi nhiét do trung binh 18 -
21°C, do 4m trung binh 82% va theo anh sang tu
nhién [11, 12, 13].

2.2. Phuwong phap nghién ctru

2.2.1 Khao sat anh huong ciua BA, Kinetin,
TDZ dén sur ti sinh va sinh truéng choi in vitro

Nhimg dét than cta cay tdm bop Nam My in
vitro (Hinh 1c) duoc cdy trén moi truong MS co6 bé
sung cac chat diéu hoa sinh trudng BA (0; 0,5; 1;
1,5; 2 mg/l) hoac Kinetin (0; 0,5; 1; 1,5; 2 mg/])
hoac TDZ (0; 0,1; 0,3; 0,5; 1 mg/1), 30 g/1 sucrose,
10 g/1 agar, pH 5,8. M6i nghiém thttc cay 10 mau,
sau 30 ngay nudi cay tién hanh thu s6 lieu. Chi tiéu
theo doi 1a chiéu cao chéi (cm), s6 chdi/mau, so
dot/choi va hinh thai choi.

222 Khado sit anh hudng cua vi tri dot than
dén sur tdi sinh va sinh truong choi in vitro

Céc vi tri dot than cta cung mot cay tam bop
Nam My in vitro (Hinh 1c) duoc danh s6 theo tht
tu tir ngon dén goc: dot tha 1 (choi ngon), dot thi

2, dot th 3, dot thu 4 va cdy trén moi truong MS
c6 b6 sung 0,5 mg/1 BA, 30 g/1 sucrose, 10 g/1
agar, pH 5,8. M6i nghiém thtc cdy 10 mau, sau 30
ngay nudi cdy tién hanh thu s6 lieu. Chi tiéu theo
doi 1a chiéu cao chédi (cm), s6 dot/chdi, so
chéi/mau va hinh thai chéi.

22.3 Khao sat anh huong cua IBA dén su tao
ré in vitro

Nhitng choi ngon cta cay tam bop Nam My in
vitro (Hinh 1c) cay trén moi truong MS c6 b sung
0, 0,5, 1 mg/1 IBA, 30 g/1 sucrose, 1 g/1 than hoat
tinh, 10 g/1 agar, pH 5,8. M6i nghiém thtrc ciy 10
mau, sau 20 ngay nudi cdy tién hanh thu s liéu.
Chi tieu theo doi 1a chiéu dai ré (cm), s6 ré/cay, ty
lé tao ré (%) va hinh thai cay.

2.2.4. Khao sdt anh huong cua gid thé dén ti Ié
song va sinh trudng cdy cdy mo chuyén ra ngodi
Vo o

Nhitng cay tam bop Nam My cdy mo c6 day
da than, 14, ré va co6 chiéu cao khoang 2,5 cm trong
trén gia thé vun xo dira, dat mun va 1/2 vun xo dita
két hop 1/2 dat mun. Moi nghiém thic trong 10
cay, sau 30 ngay nuoéi trong va cham séc tién hanh
thu s6 lieu. Chi tiéu theo doi la chiéu cao cay (cm),
ty 1é song (%) va hinh thai chéi.

2.3. Xtr Iy s6 liéu

S6 lieu cta cac thi nghiém duoc xtt ly bang
phan mém thong ké SPSS (ban 16.0) trong
Duncan’s test [14] véi P < 0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Khao sat anh huong ctia BA, Kinetin, TDZ
dén su tai sinh va sinh truémg chéi in vitro

Kha nang tai sinh va sinh truéng chéi in vitro
cay tam bop Nam My tir dot than sau 30 ngay nuoi
cay duoc thé hién trén bang 1. Két qua cho thay,
tat ca cac dot than nuoi cay trén nhimg moi trudng
khac nhau déu tai sinh 1 chéi/mau, tuy nhién su
sinh trudng cta choi & cac moi truong bé sung cac
noéng do BA, Kinetin va TDZ khac nhau thi c6 su
khac nhau. Méi truong bé sung 0,5 mg/1 BA 1a tot
nhat dén s tai sinh va sinh truéng choéi, voi chiéu
cao choi 6,36 cm, s6 dot 4,20 dot/choi. Moi truong
b6 sung 0,5 mg/1 Kinetin (chiéu cao chéi 5,35 cm,
s6 dot 3,90 dot/choi) va moi truong bé sung 0,1
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g/l TDZ (chiéu cao chdi 5,33 cm, s6 dot 3,90
dot/chéi) kém hon moi truong bé sung 0,5 mg/1
BA nhung tot hon cac moi truomg con lai. Theo xit
ly thong ke thi su tai sinh, sinh truéng chéi trén
moi truong bé sung 0,5 mg/1 Kinetin va 0,1 g/1
TDZ khong c6 su khac biet. Piém dic biét cho
thdy, moi truong khong bé sung chat diéu hoa
sinh truéong thi mau hinh thanh ré (Hinh 1d),
trong khi d6 & cac nghiém thic bé sung chat diéu
hoa sinh truong thi mau khong tao ré. Két qua
ciing cho thdy, khi tang cao nong do BA, Kinetin
va TDZ thi chiéu cao choi va s dot gidam. Diéu nay

c6 thé giai thich khi ting cao nong do BA, Kinetin
va TDZ thi xay ra qua trinh tc ché su tang truong
chiéu cao va s6 dot cta choi. Pac diém hinh thai
cho thdy, nhitng choi nudi cdy trén moi truong bé
sung cac nong do BA thi 14 nho va chdi moc ra tir
cac nach l1a (Hinh 1e,, le,, le;, 1e,). Trong khi do,
nhitng choi sinh truéong trén moi truong bé sung
cac nong do Kinetin va TDZ thi c6 phién 14 lon
hon, & moi truong bé sung 0,5 va 1 mg/1 TDZ thi
chéi c6 hién tuong bién di (Hinh 1f,, 1f,, 1f;, 1f;
Hinh 1g;, 1g,, 1g;, 1gy).

Bang 1. Anh hudng ctia BA, Kinetin, TDZ dén su t4i sinh va sinh truéng chdi in vitro sau 30 ngdy nu6i cdy

Chat diéu hoa sinh truong | Chiéu S6 So Hinh thai choi
Ten chat Néng do | €ao chéi | dot/choi | chdi/mau
(mg/n | (cm)
0,0 4,528 2,90° 1 Choi sinh truong tot, phién 1a lon va
chéi hinh thanh ré
0,5 6,36 4,20° 12 Choi sinh trueong tot, phién 14 nho va
moc choi bén tir nach 14
BA 1,0 4,88 3,90 1 Choi sir\1h truong tot, phién 14 nho va
moc choi bén tir nach 14
1,5 3,81f 3,80% 1 Choi sinh trueong tot, phién 14 nho va
moc choi bén tit nach 14
2,0 3,25¢ 3,70° 12 Chéi sinh truong tot, phién 14 nho va
moc choi bén tir nach 14
0,5 5,35 3,90 12 Chéi sinh truéng tot va phién 14 16n
Kinetin 1,0 4,43¢ 3,70° 1 Ch(:)i sinh trudng tot va phién,lé lon
1,5 2,85" 2,70° 12 Choi sinh trueong kém va phién 14 16n
2,0 1,87 2,204 12 Chéi sinh truong kém va phién 14 16n
0,1 5,33 3,90 1 Choi sinh trudng tot va phién 14 16n
0,3 4,674 3,60° 1 Choi sinh truong tot va phién 14 16n
TDZ 0,5 3,99 2,90° 12 Chéi sinh truéng kém, phién 14 16n va
choi c6 biéu hién bién di
1,0 2,931 2,304 1 Choi sinh truéng kém, phién 14 lon va
choi c6 biéu hién bién di

Chui thich: *Nhing chir khdc nhau (a, b,...) trong cung mot cot biéu dién su khdc nhau co y nghia

vor P< 0,05 trong Duncan’s test.

BA, Kinetin va TDZ 1a nhimg chat diéu hoa
sinh trudng thudoc nhom cytokinin cé vai tro quan
trong trong phan chia té bao, kich thich su hinh
thanh choéi va hién nay duoc st dung phé bién

trong nudi cdy mo té bao thuc vat ¢ giai doan nhan
nhanh. Hién nay, & Viéet Nam chua co cong bo
nghién cttu tai sinh va sinh truéng choi in vitro cay
tam bop Nam My, nhung trén thé gioi da c6 cong
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bo. Otroshy va cs (2013) [5] st dung BA hodc
Kinetin két hop voi IBA nhan giong in vitro thanh
cong loai Physalis peruviana ttr mau la va dot than.
Ramar va cs (2014) [6] nghién ctu tai sinh in vitro
loai Physalis peruviana c6 hiéu qua khi két hop
BA, GA; va 2,4-D. Mascarenhas va cs (2019) [9] vi
nhan giong thanh cong loai Physalis peruviana khi
stt doc l1ap BA. Islam va Mohammed (2016) [4] két
hop BA va NAA trong nghién cttu tai sinh in vitro
loai Physalis peruviana.

Nhu vay, moi truong MS bé sung 0,5 mg/1 BA
la to6t nhat dén su tai sinh va sinh truéng chéi in
vitro cay tam bop Nam My.

3.2. Khao sat anh hudng cta vi tri dot than dén
st tai sinh va sinh trudng chéi in vitro

Nhitng vi tri dot than cta cung 1 choi duoc cdy
trén moi truong MS bé sung 0,5 mg/1 BA, 30 g/1
sucrose, 10 g/1 agar, pH 5,8. Kha nang tai sinh va
sinh trudng chéi tir vi tri dot thir 1 dén thir 4 sau 30
ngay nuodi cay duoc thé hién trén bang 2. Két qua
cho thdy, tat ca cac vi tri dot ctia cting mot cay déu
tai sinh 1 chdi/mau va sinh trudng tang chiéu cao
chéi, tuy nhién & nhitng vi tri dot khac nhau thi cé
st tai sinh va sinh truong chéi khac nhau (Hinh
2a). Su tai sinh va sinh trudéng choi & vi tri dot than
thit 2 dén thut 4 1a tot nhat va khong co su khac
biét theo xtr ly thong ké so lieu (chiéu cao choi
tuong tmg 6,43, 6,42 va 6,41 cm; sO dot tuwong tmg

4,20, 4,20 va 4,10 va 8,40 dot/choi). Dot than thir 1
tai sinh va sinh truong chéi kém hon (chiéu cao
chéi 4,86 cm, s6 dot 3,10 dot/choi). Két qua hinh
thai choi cho thay, tat ca cac chéi déu moc choi
bén tir nach 14, chéi tai sinh tir vi tri dot that 2 dén
thi 4 sinh trudng tot hon choi tai sinh tir dot thir 1.

Hién nay chua c6 cong bo nghién ctu tai sinh
va sinh truéng choi tir cac vi tri dot than cay tam
bop Nam My, nhung & nhiing loai khac da c6 cong
bo. Cac két qua nghién ctru chi ra rang thuong vi
tri dot than tht 2 hodc tht 3 tré vé goc thich hop
lam nguén vat lieu nhan giong in vitro. Vit Quoc
Luan va cs (2015) [15] cho ring vi tri dot than tha
3 dén thit 6 cta cay lan gdm loai Anoectochilus
setaceus Blume thich hop lam nguyén liéu nhan
giong in vitro. Phan Xuan Huyén va Nguyén Thi
Phuong Hoang (2017) [16] ciing chi ra rang vi tri
dot than thir 2 dén thir 6 thich hop 1am nguon vat
lieu nhan giong in wvitro cay lan gam loai
Anoectochilus formosanus Hayata. Doi voi cay
sam bo chinh thi vi tri dot than thi 1 dén dot thi 4
déu thich hop 1am nguén vat liéu trong nhéan giong
in vitro [11]. O cay viet quat thi vi tri d6t than thi 3
dén tht 6 1a thich hop lam nguon vat liéu trong
nhan giong in vitro [17].

Nhu vay, vi tri dot than thir 2 dén tha 4 1a thich
hop 1am ngudn vat lieu dé nhan gidng in vitro cay
tam bop Nam My.

Béng 2. Anh hudng ctia vi tri dét than dén s tai sinh va sinh trudng chéi in vitro sau 30 ngay nuéi cdy
Vi tri dot Chiéu cao chéi So So Hinh thai choi
(cm) dot/choi | chdi/mau
bot thir 1 4,86 3,10 12 Chéi sinh truéng kém va
s moc choi bén tit nach 14
(choi ngon)
bot thit 2 6,43 4,20? 12 Chéi sinh truéng tot va
moc choi bén tir nach 14
bot thte 3 6,42° 4,20? 12 Chéi sinh truéng tot va
moc chdi bén tir nach 14
bot thir 4 6,417 4,10° 1 Chéi sinh trudng tot va
moc chdi bén tir nach 14

Chui thich: *Nhing chir khdc nhau (a, b,...) trong cung mot cot biéu dién su khdc nhau co y nghia

voi P< 0,05 trong Duncan’s test.
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3.3. Khéo sat anh huéng ctia IBA dén s tao ré
in vitro

Kha nang tao ré in vitro cay tam bop Nam My
sau 20 ngay nudi cdy duoc thé hién trén bang 3.
Két qua cho thdy, cac chdi cdy trén moi truong b6
sung va khong bé sung chat diéu hoa sinh truéng
déu tao ré voi ty dat 100% (Hinh 2b,, 2b,, 2b,). Diéu
nay cho thiy cay tam bop Nam My la déi tuong
cay trong dé tao ré in vitro. Két qua ciing cho thay,
khi néng do IBA thap (0 - 0,5 mg/]) thi chiéu dai
ré tang lén, nhung khi tang cao néng do IBA (0,5 -
1 mg/1) thi chiéu dai ré giam xuong. Diéu nay co
thé giai thich khi nong do IBA thap thi kich thich
su tang trudng chiéu dai cta ré, nhung khi néng
do IBA tang cao thi xay ra qua trinh nguoc lai tc
ché su ting trudng chiéu dai cia ré. Két qua ciing
chi ra rang, khi tang néng do IBA thi s6 ré ting
lén, diéu nay cho thdy khi tang cao nong do IBA
thi kich thich choéi tao nhiéu ré hon. IBA 1a mot

chat diéu hoa sinh trudng thudéc nhéom auxin cé tac
dung kich thich tao ré va duoc st dung phé bién
trong nudi cady mo thuc vat.

O nudc ta hien nay chua c6 cong bo st dung
cac chat thuoc nhom auxin trong nghién ctru tao
ré in vitro cay tam bop Nam My, nhung trén thé
gioi da co cong bo. Két qua cta nghién cttu nay
phu hop véi nghién cttu cia Otroshy va cs (2013)
[5] khi méi truong c6 bd sung cac nong do IBA va
khong bd sung chat diéu hoa sinh truéng thi cac
mau cay cla loai Physalis peruviana déu tao ré, ty
lé tao ré dat 100%. Nhung Radomir va cs (2018) [8]
nghién ctru cho théy ty 1é tao ré cao nhat ctia loai
Physalis peruviana chi dat 95%. Guney va cs (2016)
[7] cho thay NAA thich hop tao ré in vitro loai
Physalis peruviana.

Nhu vay, Moi truong MS bé sung 0 - 1 mg/1
IBA két hop 1 g/1 than hoat tinh déu pht hop dén
su tao ré in vitro cay tam bop Nam My.

Béng 3. Anh hudéng ctia IBA dén su tao ré in vitro sau 20 ngdy nudi cdy

IBA |Chiéudairé| Soré/cay | Ty le raré (%) Hinh thai cay
(mg/1) (cm)
0,0 2,53° 3,20° 100 Cay khoe, c6 mau xanh muot va
sinh truong tot
0,5 3,87 4,60° 100 Cay khoe, c6 mau xanh muot va
sinh trudéng tot
1,0 1,84¢ 5,80% 100 Cay khoe, c6 mau xanh muot va
sinh trudéng tot

Chui thich: *Nhing chir khdc nhau (a, b,...) trong cung mot cot biéu dién su khdc nhau co y nghia

vor P< 0,05 trong Duncan’s test.

@B @R % T ‘

Hinh 1. Nghién cttu nhan gidng in vitro
cay tam b6p Nam My

Ghi chi: a. Cay tAm bop Nam My; b, c. Tdi
sinh choi in vitro tir mau khit trung; d. T4i sinh va
sinh truong choéi trén moi truong MS khong bo
sung chat diéu hoa sinh truéng thuc vat; e, e, e,
e, T4i sinh va sinh truong choi trén moi truong
MS bo sung 0,5; 1; 1,5; 2 mg/1 BA; 1, L, £, £, T4i
sinh va sinh truong choi trén moi truong MS bo
sung 0,5; 1; 1,5b; 2 mg/I Kinetin; g, g, g, £, 1di
sinh va sinh truong choi trén moi truong MS bo
sung 0,1; 0,.3; 0,5; 1 mg/1TDZ.
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3.4. Khao sat anh huong cta gia thé dén ti lé
séng va sinh trudng cay cdy mé chuyén ra ngoai
vuon wom

Nghién ctru chuyén cay cdy mo ra ngoai vuon
uom la mot budc quan trong trong nudi cdy mo
thuc vat. Cay cdy mo thich nghi & diéu kién mai
khi chuyén tir diéu kién nuoi cdy in vitro ra diéu
kién ex vitro, dac biét, bo ré cua cay con thich nghi
trén gia thé moi. Hon nita, do 4am trong diéu kién
in vitro cao va 6n dinh hon & diéu kién ngoai vuon
wom, do do cay con dé bi héo va chét. Vi vay, cay
con can cham soc cén than trong thoi gian dau khi
chuyén cay ra ngoai vuon uom.

Kha nang thich nghi va sinh truong cta cay
cély mo sau 30 ngay cham soc thé hién trén bang 4.
Két qua cho thay, cay trong trén gia thé vun xo
dtra co ty le song va sinh truéng tot nhat, voi chiéu
cao cay 12,50 cm, ty le song dat 100% (Hinh 2c,).
Cay trong trén gia thé 1/2 vun xo dira két hop 1/2
dat mun kém hon cay trong trén gia thé vun xo
dtra, nhung tot hon gia thé dat mun (chiéu cao cay
10,41 cm, ty lé song 100%) (Hinh 2c,). Cay trong
tréen gia thé dat mun sinh truéng kém nhat, voi
chiéu cao cay 9,18 cm, ty l¢ song 95% (Hinh 2c;).
biéu nay cho thdy, cay tam bép Nam My cdy mo
c6 stic song manh va thich nghi cao voi diéu kién
ngoai vueon wom. Hon nita, gia thé vun xo dura c6
do thong thoang va gitt am, thich hop cho su thich
nghi va sinh truéng cta cay con trong giai doan

dau khi chuyén ra ngoai vuon wom. Tir két qua cia
nghién ctru nay, chon gia thé vun xo dira nuoi
trong cay tam bop Nam My dé theo doi su sinh
truong, phat trién cia cay trong diéu kién nha
mang. Két qua cho thdy, cay cdy mo (Hinh 2d, 2e)
thich nghi va sinh truong tot sau 20 ngay nudi
trong (Hinh 2f), v6i chiéu cao 7,93 cm. Cay duoc
trong riéng ting chau va sinh trudng tot sau 30
ngay nudi trong (Hinh 2g), chiéu cao cay 12,77
cm. Tat ca cac cay sinh truong phat trién tot va
déu ra hoa sau 60 ngay nudi trong (Hinh 2h), cay
c6 chiéu cao 68,72 cm. Qua cta cay bat dau gia
chin sau 90 ngay nuoéi trong, khéi luong tuoi cta
qua 7,37 g/qua (Hinh 2i, 2j). Két qua ctia nghién
ctru nay ciing phu hop voi mot s6 cong bo nghién
cttu chuyén cay cay mo loai Physalis peruviana ra
vuon wom nhu: Radomir va cs (2018) [8] cho thay
cay con thich nghi véi diéu kién ex vitro, co ty 1é
song 92%; Ramar va cs (2014) [6] chuyén thanh
cong cay con ra diéu kién ngoai vuon uwom;
Mascarenhas va cs (2019) [9] chi ra ty lé song cua
cay dat 100% khi chuyén cay con tir diéu kién in
vitro ra diéu kién ex vitro; Guney va cs (2016) [7]
cho biét chuyén cay con ra ngoai vieon wom thanh
cong.

Nhu vay, gia thé vun xo dita 1a tot nhat dé
chuyén cay tdm bop Nam My cdy mo ra ngoai
vuon wom.

Béng 4. Anh hudng ciia gia thé dén ti 1é séng va sinh trudng ciy cdy mé chuyén ra ngoai vuon rom

sau 30 ngdy nudi trong
Gia thé Chiéu cao Ty le song (%) Hinh thai cay
cay (cm)

Vun xo dira 12,50 100 Cay sinh truéng tot, co6 mau xanh
non, phién 14 to, canh bén nhu ra

1/2 vun xo dtra + 1/2 dat mun 10,41° 100 Cay sinh truwong binh thuong, cé
mau xanh non, phién 14 to

bat mun 9,18° 95 Cay sinh truong kém, c6 mau xanh
non, phién 14 nho

Chii thich: *Nhimg chir khdc nhau (a, b,...) trong cung mot cot biéu dién sur khdc nhau co y nghia

voi P< 0,05 trong Duncan’s test.
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gy 0

Hinh 2. Nghién ctru nhan gidng in vitro
ciy tim bop Nam My

Ghi chu: a. T4i sinh va sinh truong choi cua vi
tri dot thir 1 (choi ngon) dén dot thir 4; b, b,, b,
Tao ré in vitro trén moi truong MS bo sung 0; 0,5;
1 mg/L IBA; ¢, ¢, ¢c; Swrthich nghi va sinh truong
ctia cdy cdy mo trén gid thé vun xo dira, 1/2 vun xo
dua + 1/2 dat mun, dat mun sau 30 ngdy nuoi
trong; d, e. Cay cdy mo; £ Sur sinh truong cia cdy
trén gid thé vun xo dira sau 20 ngdy nuoi trong; g.
Cdy trong riéng ra chau trén gid thé vun xo dira
sau 30 ngdy nuoi trong; h. Sur sinh trudng cua ciy
trén gid thé vun xo dira sau 60 ngay nudi trong; i, j.
Qua di gia chin sau 90 ngay nudi trong.

4. KET LUAN

Moi truong MS b6 sung 0,5 mg/1 BA 1a tot
nhat dén su tai sinh va sinh truéng choéi in vitro.
Moi truong MS bé sung 0 - 1 mg/1 IBA két hop voi
1 g/1 than hoat tinh déu phu hop dén su tao ré in
vitro. Gia thé vun xo dira thich hop dé chuyén cay
cdy mo ra ngoai vuon wom. Gia thé vun xo dira
thich hop cho cay tam b6p Nam My cdy mo sinh
truong phat trién tot trong diéu kién nha mang,
sau 20, 45 va 60 ngay nuoi trong cay dat chiéu cao
tuong tmg 7,93, 44,50 va 68,72 cm. Tat ca cac cay
déu ra hoa sau 60 ngay nu6i trong, sau 90 ngay
qua bat dau gia chin va khoi luong tuoi ctia qua
7,37 g/qua.

LOI CAM ON

Cic tic gid xin chin thanh cam on Vién
Nghién cuu Khoa hoc Tay Nguyén, Vién Han lam

Khoa hoc va Cong nghé Viét Nam dia ho tro
nghién ciru nay.
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STUDY ON IN VITRO PROPAGATION OF Physalis peruviana Linnaeus
Phan Xuan Huyen!, Nguyen Thi Thanh Hang!, Dinh Van Khiem!

Tay Nguyen Institute for Scientific Research,

Vietnam Academy of Science and Technology

Summary

Physalis peruviana Linnaeus is an imported fruit tree with high economic value, due to its fruit have
many nutrients good for human health. Currently, in the world, there have been many publications on
in vitro propagation of the Physalis peruviana plant, but in Vietnam there has not been any publication.
This study is focused on in vitro propagation of Physalis peruviana via nodal culture method. The
results showed that MS medium supplemented with 0.5 mg/1 BA, 30 g/1 sucrose, 10 g/1 agar, pH 5.8
was the best for in vitro shoot growth and regeneration, with shoot height of 6.36 cm, number of
nodes 4.20 nodes/shoot, number of shoots of 1 shoot/explant. The second nodes to fourth nodes
proved to be suitable materials for 7nn vitro propagation of Physalis peruviana. For the in vitro rooting
stage, the MS medium containing 0 - 1 mg/1 IBA, 30 g/1 sucrose, 1 g/1 activated charcoal, 10 g/1 agar,
pH 5.8 resulted root formation rate 100%. After transferring the cultivated-tissue Physalis peruviana to
the greenhouse, substrate with coconut fibre powder was the best, the results were observed to be
plant height 12.50 cm, survival rate 100%. The plantlet growth increased overtime after 4 months in the
greenhouse. The plantlet growth increased overtime on substrate of coconut fibre powder in the
greenhouse condition after 45 and 60 days of cultivation, with the plant height 44.50 and 68.72 cm,
respectively. After 60 days of cultivation, all plants flowered, after 90 days the fruits ripened and the

fresh weight of fruit was 7.37 g/fruit.

Keywords: Growth, in vitro, MS medium, Physalis peruviana, regeneration.
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DA DANG NUCLEOTIDE TRINH TU ADN MA VACH ZrnH-
psbA CUA LOAI XA Xl (Linnamomum parthenoxylon
(Jack) Meisn) TAI MOT SO TINH MIEN BAC VIET NAM
Ha Bich Hong" ", Nguyén Thé Hudng!, Hoang Van Sam!
TOM TAT
Xa xi (Cinnamomum parthenoxylon (Jack) Meisn) 1a loai cay g6 16n c6 gia tri kinh t€ cao duoc xép
trong nhom ITA (Nghi dinh s6 84/2021/ND-CP) va nhém CR cuc ky nguy cap. X4 xi tai sinh tu nhién
kém, lai bi khai thac dé ldy tinh dau trong thoi gian dai lam cho loai cay nay dang ding trudc nguy co
tuyét chiing nén can duogc bao ton, phat trién trong tu nhién. Trong nghién ctru nay, chi thi &rmH-psbA
(voi do dai ly thuyét 1a 500 bp) duoc stt dung dé phan tich da dang di truyén cho 46 cay troi X4 xi tai 4
tinh mién Béc 1a: Pha Tho, Hoa Binh, Quang Ninh, Thanh Hoéa. Két qua cho thay, chi thi #rmH-psbA c6
muc do sai khac vé trinh tr nucleotide twong d6i 16n gitta cac ciy X4 xi nghién ctu, cu thé so vi tri bién
d6i 1a 15 nucleotide trén téng so6 464 nucleotide, trong d6 tat ca 15 vi tri bién ddi déu c6 y nghia tién
hoéa (parsimony informative sites). S¢ liong haplotype (h) ctia tat ca cac cay X4 xi nghién ctru 13 6, véi
chi s6 da dang haplotype tuong ddi cao (Hd = 0,734) va chi s6 da dang nucleotide & mttc thap
(Pi=0,00835). Da dang di truyén ctia timg quan thé dat muc trung binh (Hd = 0,476 — 0,526), chi riéng
quan thé X4 xi tai tinh Quang Ninh khong cho thay su da dang di truyén (Hd = 0,000). Khoang cach di
truyén giira cac quan thé Xa xi thuoc cac tinh khac nhau 13 twong doi thap, dao dong tir 0,000 dén
0,003, trong do quan thé tai tinh Phu Tho va tinh Hoa Binh cé khoang cach di truyén bang 0,000. Két
qua phan tinh da dang di truyén ctia loai X4 xi tai 4 tinh mién Bac cho thdy, bén trong cac quan thé co
su da dang di truyén thap hon giita cac quan thé, két qua nay 1a co s& khoa hoc dé dua ra giai phap bao
ton va phat trién hitu hiéu loai X4 xi.
T khoéa: Pa dang nucleotide, ADN ma vach, trnH-psbA, X4 xi.

1. BAT VAN BE hiéu qua, can phéi hop dong bo ca bién phap bao
X4 xi 1a loai cay da tac dung va c6 gia tri kinh ton ngoai vi va bao ton noi vi. Trong do giai phap
& cao Loa1 nay cho gb tét c.(’) van dep, khi i{h() it toi vu va thiét thuc nhat dé 1a nghién ctu phat
L L . trién cing véi cac ch trinh tréng rung [3].
bi nut né hay bién dang, khong bi moi mot, chiu Tien cung vol cac C\ uong qrm rong rimg [3]
nuéc, dé gia cong ché bién. L4 dimg lam thudc Nhitng nghién cttu vé dac diém sinh hoc, sinh thai
cam ;néu chira dau da day p.hong thap, man ngtra va mot so bien phap nhan giong cta loai Xa xi da

N o . duoc thyc hién [4], [5]. Cho dén nay nhimg
ngoai da. Qua duoc dung chtta cam, sot, ly, ho ga. T N -
Tinh dau X4 xi duoc st dung rong rai trong cong nghién ctru vé dinh danh loai va danh gid da dang
nghé hod my ﬁhﬁrﬁ thue 1.3h§miva duoc pham, do di truyén dua trén cac chi thi phan tt ctia cay X4 xi

d6 c6 gia tri thwong mai rat 16n trén thi truong thé
gioi [1], [2]. Voi gia tri kinh té€ cao lai cong thém
kha nang tai sinh tu nhién kém, nén loai Xa xi
dang dung trudc nguy co tuyét chung. Do vay, bao
tén va phat trién ngudn gen Xa xi 1a viéc lam hét
stc cap thiét. Tuy nhién, dé cong tac bao ton c6

! Trudng Pai hoc Lam nghiép
* Email: honghb@vnuf.edu.vn

chua duoc thuc hién tai Viét Nam.

ADN ma vach da duoc ching minh la nhing
chi thi phan tt c6 do chinh xac cao trong viéc dinh
danh loai va danh gia da dang di truyén. Yéu cau
ctia ADN ma vach 1a phai pho bién va dac hiéu
trong cac bién di va dé dang st dung. Diéu nay cé
nghia la cac doan gen duoc st dung nhu mot ADN
ma vach nén thich hop cho nhiéu don vi phan loai,
c6 su bién d6i gitta cac loai nhung 6n dinh va bao
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tha cao bén trong loai hodc bién déi khong dang
ké. Vi vay, ADN ma vach ly tuéng la mot doan
ADN c6 trinh tu nucleotide ngan, bat cap duoc voi
cap moéi duoc thiét ké dac hieu dé dé dang khuéch
dai bang PCR. O thuc vat, cac doan ADN ma vach
c6 thé 1a nhitng doan ADN nam trong hé gen nhan
(28S rDNA, ITS,...) [6], [7] hoac hé gen luc lap
(mafK, rbd., trnH - psbA, rpo, trol-troF, ycf, ...)
[8], [9]. Chi thi ADN ma vach la rbd., maK, trnH-
psbA duoc stt dung dé danh gia su da dang ctia cac
loai cay trong mot khu rimg mua nhiét doi tai
Queensland, Uc va két luan ring ADN ma vach 1a
mot tro giup dang ké trong danh gia da dang sinh
hoc va xac dinh cac quan thé cay ngay ca khi
ching khong thé phan biét duoc tat ca cac loai
trong khu [10]. ADN ma vach duoc st dung dé
gidi quyét van dé bao ton da dang sinh hoc theo
hai cach sau: mot la d6 la phuong tién giam sat da

dang sinh hoc chinh xac va nhanh chéng ca truéc
va sau cac hanh dong bao ton, hai 1a cung cap dir
lieu dé ho tro trong viéc udc tinh sw da dang phat
sinh loai @€ thiét 1ap cac wu tién bao ton [11].

Xuat phat tir nhitng co s& khoa hoc trén,
nghién cttu nay dé cap dén két qua danh gia da
dang nucleotide trinh tt ADN ma vach #rnH-psbA
cta loai X4 xi tai mot so tinh mién Bac Viet Nam
dé dua ra chién lugc bao ton va phat trién nguon
gen loai cay co gia tri nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Lya chon méu va cach ldy mau

46 cay Xa xi duoc lua chon la cac cay troi tai 4
tinh 1a: Pha Tho, Hoa Binh, Quang Ninh, Thanh
Hoa. Ky hiéu mau, thoi gian ldy mau, dia diém va
toa do thu mau duogc thé hién & bang 1.

Bang 1. Dia diém va thoi gian thu thap cac miu X4 xi tai mot so tinh mién Bic

STT Ky I:iéu bia diém thu nhan mau 1;1:1 rﬁéﬁln Toa o

mau Kinh @6 (m) | Vido (m)
1 | PTO1 Lai Péng - Tan Son - Pht Tho 9/2019 519751 2345887
2 | PT02 Xuan Son - Tan Son - Phtt Tho 9/2019 521649 2333972
3 | PT04 Xuan bai - Tan Son - Phu Tho 9/2019 520829 2333288
4 | PT06 Xuan Dbai - Tan Son - Phu Tho 9/2019 522974 2340192
5 | PTO7 Xuan Dbai - Tan Son - Phu Tho 9/2019 519974 9334967
6 | PTl6 Thuong Ciru - Thanh Son - Phtt Tho 9/2019 539765 2321278
7 | PT17 Thuong Ciu - Thanh Son - Phit Tho 9/2019 539791 2321275
8 | HBXa05 | Thuong Tién- Kim Boi- Hoa Binh 9/2019 440320 2282090
9 | HBXa07 | Thuong Tién- Kim Boi- Hoa Binh 9/2019 441158 2282845
10 | HBXa09 | Thuong Tién - Kim Boéi- Hoa Binh 9/2019 442155 2283052
11 | HBXal0 | Thyong Tién - Kim Boéi- Hoa Binh 9/2019 442517 2283239
12 | HBXall | Thyong Tién - Kim Boéi- Hoa Binh 9/2019 442489 2283718
13 | HBXal3 | Thyong Tién - Kim Boéi- Hoa Binh 9/2019 440253 2281485
14 | HBXal4 | Thyong Tién - Kim Boi- Hoa Binh 9/2019 441069 2282090
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HBXal5

9/2019

15 Thuong Tién - Kim Boi - Hoa Binh 441286 2281677
16 | HBXal7 | Thyong Tién - Kim Béi- Hoa Binh 9/2019 441820 2284653
17 | QNXa02 Ellrllr}(lmg Yen Cong - Uong Bi - Quang | 4/2020 399897 9336995
18 QNXa03 Thuong Yén Cong - Uong Bi - Quang | 4/2020 392857 9337024
Ninh
QNXa06 A Cano - Tl C Ona 4/2020
19 Thuong Yén Cong - Uong Bi - Quang 393238 92336753
Ninh
QNXa08 an Cang - TTa C Ons 4/2020
20 Thuong Yén Cong - Uong Bi - Quang 392613 2338971
Ninh
QNXa09 A Cono - 11 C Oua 4/2020
21 Thuong Yén Cong - Uong Bi - Quang 392596 2338888
Ninh
QNXal0 A Cane - Tl C Ons 4/2020
22 Thuong Yen Cong - Uong Bi - Quang 392577 2338877
Ninh
QNXal2 s Cang . TTA N 4/2020
23 Thuong Yén Cong - Uong Bi - Quang 392589 2338850
Ninh
QNXal3 A Cane - TTa C Ons 4/2020
24 Thuong Yén Cong - Uong Bi - Quang 392601 2338831
Ninh
QNXal4 A Cano - Tl C Oua 4/2020
25 Thuong Yén Cong - Uong Bi - Quang 392634 2338822
Ninh
QNXal5 A Cono - Tl C Oua 4/2020
26 Thuong Yén Cong - Uong Bi - Quang 392655 9338749
Ninh
97 QNXal6 Thu’ong Yén Cong - Uong Bi - Quang | 4/2020 392668 9338751
Ninh
28 | THO1 Van Xuan — Thuong Xuan — Thanh Hoa | 3/2020 525775 2196982
29 | THO3 Van Xuan — Thuong Xuan — Thanh Hoa | 3/2020 521241 2197179
30 | THO4 Van Xuan - Thuong Xuan — Thanh Hoa | 3/2020 521394 2197202
31 | THO5 Van Xuan — Thuong Xuan — Thanh Hoa | 3/2020 521791 2197191
32 | THO8 Nam Dong - Quan Héa - Thanh Hoa 3/2020 489406 2247219
33 | THO9 Van Xuan — Thuong Xuan — Thanh Hoa | 3/2020 525939 219494
34 | THI3 Van Xuan — Thuong Xuan — Thanh Hoa | 3/2020 521509 2197001
35 | THI15 Van Xuan — Thuong Xuan — Thanh Hoa | 372020 521910 2197660
36 | TH17 Van Xuan — Thuong Xuan — Thanh Hoa | 3/2020 522435 2198306
37 | TH24 Van Xuan — Thuong Xuan — Thanh Hoa | 3/2020 522319 2197838
38 | TH34 Hién Chung — Quan Hoéa — Thanh Hoa 3/2020 488832 2260991
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3/2020

39 | TH40 | Hién Chung - Quan Héa — Thanh Hoéa 491744 2262371
40 | TH42 | Nam Tién - Quan Héa - Thanh Hoéa 3/2020 491739 2262373
41 | TH43 | Hién Chung - Quan Héa — Thanh Hoéa 3/2020 491724 2262342
42 | TH45 | Nam Tién - Quan Héa - Thanh Hoéa 3/2020 494731 2262329
43 | TH46 | Hién Chung - Quan Héa — Thanh Hoéa 3/2020 489053 2260772
44 | TH47 | Phy Son — Quan Héa — Thanh Hoéa 3/2020 498921 2270802
45 | TH48 | phy Son — Quan Héa — Thanh Hoéa 3/2020 499722 2269954
46 | TH49 | phy Son — Quan Héa — Thanh Hoa 3/2020 499512 2270053

Str dung heé toa @6 VN2000 mui chiéu 3° tai cac
tinh nghién cttu

Yéu cau vé mau 14 va cach bao quan: cat
nhimg la banh té, xanh va khong bi sau, bénh. Sau
d6 bao quan mau l4 trong tdi nilon cé chira hat hat
am silica gel, van chuyén vé phong thi nghiém
ngay trong ngay. Cac mau la duoc bao quan trong
ta lanh -20°C cho dén khi duoc st dung dé tach
chiét ADN tong so.

2.2. Phuong phép tach chiét ADN téng s6

ADN téng s6 duoc tach chiét tir mau 1a Xa xi
theo huéng dan stt dung cta bo kit tach chiét ADN
thuc vat “DNA mini kit Qiagen” ctia hang Qiagen,
CHLB Duc. Cac mau ADN téng so6 sau khi tach
chiét sé duoc do néng do va do tinh sach bang
phuong phap quang phd, sau do duoc bdo quan &
nhiét do - 20°C.

2.3. Phuong phap khuyéch dai PCR va xac
dinh trinh ty nucleotide

Phan tng PCR dugc thuc hién trén may
Biometra Tadvanced PCR Systems 96S (Analytik
Jena, Dirc) véi thanh phan bao gom: 10 pl PCR
master mix 2X, 1 ul moi xuéi (10 pM) va 1 ul moéi
nguoc (10 uM), 1 ul ADN khuon (50 ng), bé sung
H,O deion toi 20 pl. Chuong trinh nhiét do cta
phan tmg PCR nhu sau: bién tinh & 95°C trong 5
phut; 35 chu ki 1ap lai ctia ba budc 95°C — 30 giay,
51°C - 30 giay, 72°C — 1 phut; két thuc téng hop &

72°C trong 5 phut; bdo quan san phdm PCR & 4°C.
Cap moi st dung dé nhan ban doan gen #rnH-psbA
voi kich thuwoc khoang 500 bp c¢6 trinh ty la
trnH_F: 5 CGCGCATGGTGGATTCACAATCC 3
va psbA_R: 5 GTTATGCATGAACGTAATGCTC 3’
[12].

San pham PCR duoc dién di trén gel agarose
1,2% c6 bd sung thuéc nhuém axit nucleic
(Redsafe). Sau khi dién di, ban gel agarose duoc
soi dudi déen UV va chup anh.

Nhitng san phdm PCR sau khi khuéch dai
thanh cong sé duoc tinh sach st dung bo kit
Prification Kit ctia hang INTRON - Han Qudc.

San phdm PCR tinh sach duoc gtri cho phong
thi nghiém 1% Base & Malaysia dé giai trinh tu
nucleotide theo ca hai chiéu xudi va nguoc. Trinh
tu nucleotide ctia doan ADN duoc x4c dinh bang
may giai trinh tu tw dong dua trén nguyén ly ctaa
Sanger, st dung bo Kit BigDye® Terminator v3.1
Cycle Sequencing.

2.4. Phuong phap xit ly va phan tich trinh tu
nucleotide

Cac trinh tu nucleotide duoc phan tich va xix ly
bang phan mém tin sinh BioEdit 7.2.5 [13], Mega7
[14] va NCBI
(http://www.ncbi.nlm.nih.gov). Cay quan hé di

cac céong cu trén
truyén duoc xay dung dua trén phuong phap
Maximum likelihood, v6i s6 1an lap (Bootstrap) la

1000. Pa dang nucleotide (Pi) va da dang
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haplotype (Hd) duoc tinh toan dua trén phan mém
DnaSP v.5.0 [15].

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Tach chiét ADN tdng s

Qua trinh tach chiét ADN duoc thuc hién theo
chi dan cua bo Kit tach chiét ADN téng s6 “DNA
mini kit Qiagen” cta Pic. Khi sit dung phuong
phap nay ADN téng s6 thu dwoc khong con nhat,
dung dich ADN hoa tan ¢6 mau trong chit khong
c6 mau vang nau nhu phuong phap CTAB. Do dac
tinh cia cay X4 xi (trong cay co6 tinh dau) nén
trong qua trinh tach chiét ADN téng so thu duoc
c6 ham luong ADN rat it, do do khong hién thi
duoc bang ADN téng so trén ban gel agarose 1,0%.
Khi do cac mau ADN téng so tach chiét duoc bang
phuong phap quang phd trén may Scandrop cho
két qua vé nong do va do tinh sach ciing khong
duoc tot (néng do thap chi tir 12,4 - 35,8 ng/ul va
do tinh sach tuong tmg véi chi s6 A260/A280 dat
tir 1,25 - 1,67) nén phai tién hanh kiém tra hiéu qua
ctia viéc tach chiét ADN bang phan tng PCR véi
cap mo6i mafK_F/R dé nhan ban doan trinh tu dai
khoang 850 bp (trinh te moéi maK_F:
ACCCAGTCCATCTGGAAATCTGGTTC va
mafK_R: CGTACAGTACTTTTGTGTTTACGAG).
Viéc lua chon cap méi mafK_F/R dé kiém tra két
qua tach chiét ADN la vi cap méi nay nhan ban dé
dang & hau hét cac loai thuc vat bac cao do gen

mafK 1a mot gen twong doi bao tha. Két qua thu
duoc tat ca cac mau ADN téng s6 déu xuat hién
san phdm PCR 1a bang ADN c¢ kich thuoc khoang
850 bp dung vdi kich thudc ly thuyét. T két qua
PCR nay khang dinh da tach chiét thanh cong
ADN téng so tir 46 mau 14 X4 xi st dung bo Kit
“DNA mini kit Qiagen” ctia Pttc. Cac mau ADN
nay duoc st dung truc tiép cho thi nghiém nhan
ban cac trinh tw ADN ma vach & loai Xa xi nghién
cau.

3.2. Két qua nhan gen véi doan ADN ma vach
trrH-psbA bang ki thuat PCR

Cap méi trnH_F va psbA_R duoc st dung dé
nhan doan gen #rmH-psbA & tat ca 46 mau Xa xi.
Két qua kiém tra san ph4dm dién di doan gen #rnH-
pshbA trén gel agarose 1,2% cho thdy doan gen
trnH-psbA duoc khuéch dai thanh cong & tat ca 46
mau Xa xi nghién ctru. Kich thuéc doan gen nhan
ban khoang 500 bp va cac mau déu xuat hién mot
bang ADN dac hiéu, khong c6 bang phu (Hinh 1).
San phdm PCR nhan ban doan gen &rnH-psbA ctia
46 mau X4 xi sé duoc tinh sach va xac dinh trinh tu
nucleotide bang phuong phap giai trinh tu te dong
Sanger. Két qua giai trinh tu nucleotide rat tot va
mot s6 hinh anh minh hoa vé két qua giai trinh tu
nucleotide ctia cac doan friH-psbA nhan ban & loai

Xa xi nghién cttu duoc thé hién ¢ hinh 2.

Hinh 1. Pién di san ph4m PCR nhan ban trinh tu #rnH-psbA ctia 7 mau X4 xi tai Phu Tho (A) va 11 mau
Xa xi tai Quang Ninh (B)
Ghi chu: B/c: mau doi chimng am, ADN khuén duoc thay bang H,O; M: thang do ADN 100 bp.
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Hinh 2. Két qua gidi trinh tur ctia doan #rrnH-psbA loai X4 xi ctia mau PT02 va QN02

3.3. ba dang nucleotide trinh tit ADN ma vach
trnH-psbA

Phan tich trinh ty nucleotide ctia viing #rnH-
pshbA & cac mau Xa xi cho két qua ving bao ton 1a
449/464 nucleotide, so vi tri nucleotide bién ddi 1a
15/464 nucleotide, trong d6 tat ca 15 vi tri déu 1a vi
tri nucleotide bién d6i mang thong tin ti€én hoa
(parsimony informative sites). Trinh tu #rnH-psbA
1a trinh tu khong ma hoa nén c6 su bién doi gitta
cac ca thé cung loai cting nhu bién d6i 16n gitta cac

loai [16]. Haplotype 1a mot chi s6 quan trong trong
danh gia da dang di truyén cta quan thé dua trén
su da dang vé trinh tu nucleotide. Haplotype 1a so
luong kiéu gen don boi co trong quan thé, so
luong haplotype cang 1on thi quan thé cang da
dang. Khi phan tich trinh ty nucleotide doan #nH-
pshA cta 46 cay Xa xi nghién ctru thi c6 téng cong
6 haplotype, cu thé vé vi tri nucleotide sai khac
tuong tmg voi timg dang haplotype duoc thé hién
nhu trén bang 2.

Bang 2. Cac dang haplotype tuong tmg véi vi tri sai khac nucleotide trong trinh tu frnH-psbA
Dang S6 lwong mau Vi tri nucleotide sai khac trong trinh tw trnH-psbA
haplotype
40 |97(132]|153|154 |166 [174 {180 [182|191 [210|264 (314 |338| 400
Hap 1 HBXa05, HBXa07, T/IA|G|C | T|C|G|G|G|T|G|A|A|G| A
HBXal3, HBXal4,
HBXal5, HBXal7
Hap 2 HBXa09, HBXal0,|G|G|G|A|A | A|G|G|A|A|G|G|G|G| G
HBXall
Hap 3 PT01, PT02, PTO4,| G|G|A|A|A | A|G|G|A|A|A|A|G|A| G
PT06, PT07
Hap 4 PT16, PT17 GIGIA|A|A|A|G|A|A|IA|G|G|G|G]| G
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Hap 5 Tatca1llmau QNva| G |G| G | A | A
THO8, TH34, THA40,
TH42, THA43, Th45,
TH46, TH47, THA4S,

TH49

A|IG|AIAIA|G|G|G|G| G

Hap 6 THO1, THO3, THO04,| G |G| G | A | A
THO5, THO09, TH13,

TH15, TH17, TH24

6 haplotype phan bo khac nhau doi voi timg
quan thé, khong cé haplotype nao xuat hién & ca 4
quan thé. Haplotype 1 va halpotype 2 xuit hién &
quéan thé X4 xi tai tinh Hoa Binh. Haplotype 3 va
haplotype 4 xuat hién & quan thé X4 xj tai tinh Phu
Tho. Haplotype 5 xuat hién & quan thé Xa xi tai
tinh Quang Ninh va 10/19 cay Xa xi tai tinh Thanh
Hoa. Haplotype 6 xuat hién & 9/19 cay Xa xi tai
tinh Thanh Héa. Cac haplotype tuwong ting véi cac
trinh tu #rmH-psbA khac nhau cta 46 mau Xa xi
duoc dang ky thanh cong trén GenBank voi cac
ma sO lan luot nhu sau: haplotype 1 ma so
MZ821049, haplotype 2 ma s6 MZ821050,
haplotype 3 ma s6 MZ821047, haplotype 4 ma so
MZ821048, haplotype 5 ma s6 MZ821051,
haplotype 6 ma s6 MZ821052.

ba dang haplotype (Hd) 1a chi s6 danh gia
mtc do xuat hién kiéu don boi trong mot quan thé.
Hd = 1 khi toan bo ca thé trong quan thé cé kiéu
don boi khac nhau titc quan thé da dang di truyén
cao, nguoc lai Hd = 0 khi tat ca cac ca thé trong
quan thé chi c6 mot kiéu don boi giong nhau va
quan thé khong co6 tinh da dang di truyén. Pa
dang nucleotide (Pi) 1a chi s6 thé hién gia tri trung
binh ty 1é sai khac nucleotide gitta cac cap trinh tu
so sanh trong moéi khao sat.

Tinh chung ca 4 quan thé X4 xi tai 4 tinh mién
Bac thi trung binh hé s6 da dang haplotype twong
doi cao (Hd = 0,734) va da dang nucleotide dat
mtuec thap (Pi = 0,00835). Nhung doi voi tirng quan
thé thi hé so6 da dang haplotype chi dat mtc trung
binh (Hd = 0,476-0,526) va rieng quan thé Xa xi tai

tinh Quang Ninh thi chi s6 Hd = 0,000 titc 1a chi c6
mot dang don boi duy nhat trong quan thé (Bang
3). Két qua nay cho thay da dang di truyén cta
quan thé X4 xi tai cac tinh: Pha Tho, Hoa Binh,
Thanh Héa dat mitc trung binh, do d6 loai nay van
co6 tiém nang phat trién ngoai tv nhién khi moi
truong thay déi. Pa dang di truyén bi anh hudng
boi mot s6 yéu to nhu tudi doi, pham vi phan bo,
kha nang sinh san va hé thong sinh san cta loai
[17], [18]. X4 xi la loai c6 kha nang tai sinh tu
nhién kém va c6 thé do hoat dong khai thac qua
muc ctia con ngudi ma loai nay co6 so luong ca thé
it va phan bo rai rac. Zhang va cs (2021) nghién
ctru doan trinh tu frH-psbA dai 452 bp ctia 5 quan
thé loai C. chago tai Trung Qudc cho thay su da
dang nucleotide tai 13 vi tri, c6 4 haplotype trong
cac quan thé nghién ctru [19]. Da dang di truyén
cta loai C. chago thap hon nhiéu so voi cac loai
phan b6 rong trong ho Long ndo nhu C. camphora.
Nghién cttu nay cho rang cac hoat dong gay xdo
tron thuong xuyén ctia con nguoi nhu su tan pha
va phan cach moi treong so6ng tu nhién trong quan
thé co twong quan chat ché voi mac do da dang di
truyén thap cta loai C. chago. Pa dang di truyén bi
anh huong boi mot so yéu té nhu tudi doi, pham vi
phan bo, kha nang sinh san va hé thong sinh san
cta loai [17], [18]. Ngoai ra, da dang di truyén cia
quan thé co6 thé bi anh huéng boi mot loat cac yéu
t0 bao gém quy mé6 mau, thoi gian thu mau, dia
diém thu mau ciing nhu cac yéu t6 dién ra trong
qua trinh chon loc ti nhién nhu ty 1é dot bién, luu
luong gen giita cac quan thé va cac yéu to con
nguoi.
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Bang 3. Pa dang di truyén va da dang nucleotide ctia cic quan thé X4 xi tai 5 tinh mién Bic dya trén
trinh ty nucleotide doan &rnH-psbA

STT | QuanthéXaxi | S6 mau S6 luong ba dang haplotype ba dang nucleotide
(cay) haplotype (+ SD) (=SD)
1 Pht Tho 7 9 0,47620,02935 0,00504+0,00001
9 Hoa Binh 9 9 0,5000,01646 0,01075+0,00002
3 Quéng Ninh 11 1 0,0000,00000 0,00000:£0,00000
4 Thanh Hoa 19 9 0,526+0,00160 0,00222+0,00000
Téng 16 6 0,734+0,00250 0,00835+0,00001

Khoang cach di truyén ciing 1a mot chi so dé
danh gia da dang di truyén trong va gitta cac quan
thé. Khoang cach di truyén gitra cac cay Xa xi tai
tinh Phu Tho va tinh Hoa Binh 1a 0,000, cho thay
hai quan thé nay cé quan hé di truyén rat gan gii.
Khoang cach di truyén 16n nhat 1a gitra quan thé
X4 xi tai tinh Pha Tho va tinh Hoa Binh véi quan
thé tai tinh Thanh Hoa (0,003), khoang cach di
truyén gitta quan thé tai tinh Phu Tho va tinh Hoa
Binh v6i quan thé tai tinh Quang Ninh 1a 0,002.
Khoang cach di truyén gitta quan thé X4 xi tai tinh
Quang Ninh va tinh Thanh Héa 1a 0,001.

Cay quan he di truyén gitta 6 dang haplotype
ctia 4 quan thé Xa xi nghién ctru va mot so loai
cung chi Cinnamomum duoc xay dung voi s6 lan
lap lai 1.000 lan, st dung phuong phap Maximum
likelihood. Két qua cho thdy tat ca 6 dang
haplotype va cac loai trong chi Cinnamomum tham
khao déu dugc nhom vao mot nhom véi khoang
cach di truyén rat nho, chi tr 0,002 dén 0,035
(Hinh 3). Trong d6, 5 dang haplotype cta cac cay
X4 xi dugc nhom voi nhau va rat gan voéi loai C.
parthenoxylon  ¢c6 ma s6 MT621578 trén
GenBank, riéng dang haplotype 1 (HBXa05,
HBXa07, HBXal3, HBXal4, HBXal5, HBXal7) thi
gan hon vo6i hai loai C camphora va C.
micranthum. Két qua nay cé thé gia thuyét rang
sau mau Xa xi (HBXa05, HBXa07, HBXal3,
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HBXal4, HBXal5, HBXal7) c6 thé c6 ngudn goc
khac so voi cac mau X4 xi con lai va ngudn goc nay
c6 thé 1a do qua trinh lai khéc loai hinh thanh, ma
mot bén bo/me 1a loai Cinnamomum
parthenoxylon va bén bo/me con lai la mot loai
khac trong chi Cinnamomum [20]. Loai Cascabela
thevetia duoc st dung nhu mot loai ngoai nhém
(out group) dé thé hién ro duoc moi quan hé di
chi
Cinnamomum. Liu va cs (2016) [21] da st dung 4
trinh tw ADN ma vach la mafK, rbcl., trnH-psbA va

ITS2 trén cac loai thudc ho Long nao (Lauraceae)

truyén gan gii ctia cac loai cung

va da két luan rang trinh ty rnH-psbA c6 kha nang
xac dinh loai tot voi ty 1é dat 84,0%. Nghién ctu
ciing cho thay, viec sit dung chi thi #rnH-psbA c6
hiéu qua xac dinh loai trong ho Long nao cao hon
han céc chi thi maK, rbcl, hay su két hop cta ca
matfK va rbcL. Tai Viéet Nam, nhtng nghién cttu da
dang di truyén cta loai X4 xi chua duoc thuc hién.
Tuy nhién, mot du an nghién cttu ting dung chi thi
phan tt ADN ma vach trong phéan tich da dang di
truyén va giam dinh sinh vat & Viet Nam da cong
b6 nhiéu trinh ty ADN ma vach ctia cac loai cay
rung trong Ngan hang di liéu ADN Viét Nam [22].
Két qua cta nghién cttu nady ciing gép phan xay
dung thém co sé dir liéu ADN ma vach cho loai Xa
xi va 1a co s& khoa hoc dé bao tén ciing nhu phat

trién loai cay nay ¢ Viet Nam.
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C. camphora (WH0509701)

C. micranthum (K T833081.1)

Hapt (HEXal§ HEYa0T HEXa13 AEYaT4 HBXs15 HEYaTT)
LG, chago (MN0474404)

. . atomabicum (MNG30963 1)

G pathenauyion (WT61567.1)

Hand (HEXa09 HEa10 HEXHT)

Hapd [PT16 PTH7)

Hagf {11 mau QNXa THOB THA THAD THAL THAY THES THAG THT THAB TH4Y

\Hag(THOT THO3 THO4 THOS THOG THI3 Th1G THIT THEY)

Hapd (T PTO2PTIMPTOG £TO)

Oascabele heneda (JN245083.1)

—
m

Hinh 3. Cay quan hé di truyén ctia 6 dang
haplotype ctia 4 quan thé X4 xi véi mot s6 loai
trong chi Cinnamomum c6 trén GenBank dura trén
trinh tu nH-psbA

4. KET LUAN

- ba xac dinh duogc trinh tu nucleotide cua
doan ADN ma vach #nH-psbA cho loai Xa xi
(Cinnamomum parthenoxylon (Jack) Meisn) tai
cac tinh: Phua Tho, Hoa Binh, Quang Ninh, Thanh
Hoa. Cac trinh ty #rnH-psbA cuta loai Xa xi duoc
dang ky thanh cong trén GenBank voi cac ma so
tir MZ821045 dén MZ821052.

- Duya trén trinh ty rnH-psbA thi cac cay Xa xi
tai 4 tinh déu duoc nhom vao mot nhom va co
quan hé rat gan voi loai C.  parthenoxylon
(MT621578), tuy nhién chi c6 haplotype 1
(HBXa05, HBXa07, HBXal3, HBXal4, HBXal5,
HBXal7) co6 su sai khac nho va dugc nhom cung
voiloai C. camphorava C. micranthum.

- Sy da dang di truyén vé trinh tu nucleotide
ctia cac cay X4 xi tai 4 tinh mién Bac dua trén trinh
te trnH-psbA cho thay vi tri nucleotide bao thua
(khong bién d6i) gitra 46 mau nghién ctru 1a 449
nucleotide, con s6 vi tri nucleotide bién déi 1a 15
nucleotide. Pa dang haplotype tinh chung & mic

twong d6i cao (Hd = 0,734) nhung da dang
haplotype cta timg quan thé lai chi & mic trung
binh (Hd = 0,467 — 0,0526) va da dang nucleotide &
muc thap (Pi = 0,00835).
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NUCLEOTIDE DIVERSITY OF DNA BARCODE SEQUENCE #zH-psbA IN Cinnamomum
parthenoxylon (Jack) Meisn SPECIES IN SOME NORTHERN PROVINCES OF VIETNAM

Ha Bich Hong! , Nguyen The Huong', Hoang Van Sam’
Vietnam National University of Forestry
Summary

Cinnamomum parthenoxylon (Jack) Meisn is a large tree with high economic value classified in group IIA
(Decree 84/2021/ND-CP) and critically endangered CR group (Vietnam Red Book 2007). C. parthenoxylon has a
poor natural regeneration ability, and it is indiscriminately exploited to store essential oil for a long time, making
this tree species in danger of extinction and needs to be preserved and developed in the wild. DNA barcode
markers have been effectively used in species identification and genetic diversity assessment. In this study, the
DNA barcode marker #nH-psbA was used to analyze the genetic diversity of 46 dominant plants of C
parthenoxylon investigated in the four Northern provinces: Phu Tho, Hoa Binh, Quang Ninh, Thanh Hoa. The
results show that the #mH-psbA marker had a relatively large difference in nucleotide sequence between the
studied trees, specifically the number of variable positions was 15 nucleotides out of a total of 464 nucleotides, of
which all the 15 variable positions are all of evolutionary significance (parsimony informative sites). The number
of haplotypes (h) of all studied C. parthenoxylon plants was 6, with a relatively high haplotype diversity index (Hd
= 0.734) and a low nucleotide diversity index (Pi = 0.00835). The genetic diversity within population reached an
average level (Hd = 0.476 — 0.526), only the population in Quang Ninh province did not show genetic diversity (Hd
=0.000). The genetic distance between the populations of different provinces is relatively low, ranging from 0.000
to 0.003, of which the population in Phu Tho and Hoa Binh provinces has a genetic distance of 0.000. The results
of genetic diversity assessment of C. parthenoxylon species in four Northern provinces show that genetic
diversity within populations is lower genetic diversity among populations, this result is the scientific basis for
making a solution. conservation and effective development of the sassafras species.

Keywords: Nucleotide diversity, DNA barcode, trnH-psbA, Cinnamomum parthenoxylon.
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PHAN LAP VA SO BO BINH TEN VI KHUAN GAY
THOI HONG NHO NINH THUAN

Nguyén Thi Hanh® *

TOM TAT

Nho (Vitis viniferal), 1a loai qua c6 gia tri dinh dudng va gia tri kinh té cao. Sau khi thu hoach, nho rat
dé bi hu héng néu khong duoc bao quan kip thoi. Mot trong nhiing nguyén nhan chinh gay hu héng 1a
do hé vi sinh vat trong nho phat trién manh mé. Véi muc dich kéo dai thoi gian bdo quéan ciia qué nho,
da tién hanh phan 1ap cac loai vi sinh vat tir 2 giong nho NH01-48 (nho xanh) va Red Cardinal (nho do)
duoc trong & tinh Ninh Thuan. Khuén lac dic trung duoc lam sach, quan sat hinh théi va dinh tén
bang phuong phap sinh hoc phan tit. Vi khuin duoc dinh tén bang phuong phap giai trinh tu gen 16S
rRNA. Céc trinh tu gen thu duwoc so sanh véi co s dit lieu GenBank bang phian mém BLAST
(http://blast.ncbi.nlm.nih.gov/Blast.cgi). Sau khi giai trinh ti gen va so sanh véi co s& dix liéu ctia
GenBank véi ti 1é twong dong 99-100%, dinh tén duoc 4 loai vi khuan trén nho xanh 1a: Flavobacterium
sp., Bacillus cereus, Citrobacter sp., Pseudomonas oryzihabitans, 4 loai vi khudn trén nho d6 la:
Citrobacter sp., Enterobacterium ludwigii, Bacillus thurengensis, Empedobacter brevis. Két qua nay

sé la nén tang dé nghién ctru cac giai phap kéo dai thoi gian bao quan qua nho sau thu hai.

Tt khéa: Red Cardinal, NHO1-48, Ninh Thuén, vi khudn, phan Igp.

1. DAT VAN DE

Cay nho (Vitis vinifera 1), thuéc ho Vitaceae,
c6 nguon goc & vung Bac ban cau, dac biét 1a viing
khi hau 6n d6i thuoc chau Au, Bic My, Trung My
va Tay Bac ctia Nam My [1]. Mot s6 giong nho néi
tiéng trén thé gioi nhu: nho khong hat Thompson
Seedless, nho Aneb-e-Shahi, nho xanh Bangalore
Blue, nho khong hat Beauty Seedless, nho khong
hat Pcrlelte, nho @6 Cardinal, nho tim Ribier [2].

O Viet Nam, téng dién tich nho ci nudc woc
khoang 2.500 - 3.000 ha, trong do chiém dién tich
nhiéu nhat 1a tinh Ninh Thuan v6i khoang trén 55%
téng dién tich ca nuoc, ti€ép dén la Binh Thuan voi
gan 10%, con lai duoc trong rai rac & nhiéu noi trén
ca nuoc [3]. Ninh Thuan da hoan thanh quy hoach
vung san xuat nho an toan véi quy mo hon 2.553
ha tap trung chu yéu & huyén Ninh Phudc, Ninh

' Vién Cong nghé¢ Sinh hoc va Cong nghé Thuc phém,
Truong Dai hoc Bach khoa Ha Noi
" Email: hanh.nguyenthi@hust.edu.vn

Hai va thanh pho Phan Rang — Thap Cham, voéi
nhiéu loai giong nho moi nang suat chat luong cao
nhu giong nho an tuwoi NH01-93, NH01-48, NHO1-
96, giong Red Cardinal...[4].

Hé vi sinh vat trén nho la vé cung phong phu,
cac loai vi sinh vat hoat dong gay ra bién déi vé
thanh phan dinh duong va gay thoi hong qua nho.
Su xuat hién céc vi sinh vat trén nho phu thuc vao
nhiéu yéu t6: giong nho, dat dai, nguon nudc, khu
vuc trong trot, diéu kién cham bén..Nho tréong &
vung lanh thé khac nhau sé c6 hé vi sinh vat khac
nhau. O cung mét vung tréong nho, cac mua khac
nhau sé cho chat luong va hé vi sinh vat khac nhau

[5].

Mot s6 loai vi khudn c6 anh huong dén huong
vi va nang suat ctia nho nhu: hé vi khudn axit
lactic, vi khudn axit acetic. Tuy nhién, n6 lai gay
hu hong doi véoi nho an tuoi. Doi voi qua lanh lan,
s6 luong cta chung nho, nhung néu c6 xay xudc
ctia vo qua, tao diéu kién cho chung phat trién

manh, st dung chuyén hoa duong glucose,

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 10/2022 71



KHOA HOC CONG NGHE

fructose va pentose, san xuat axit lactic va axit
axetic, tao mui chua, giam pH méi truong lam han
ché su tang truong cta vi khudn co loi trén nho,
gay thoi hong nho nhanh chong [6, 7].

Nghién ctu nay sé tién hanh phan lap mau
nho duoc thu hai tai trang trai nho Ba Moi — mot
trong nhitng vuon nho néi tiéng cua tinh Ninh
Thuan dé chi ra su c6 mat cta vi khuén trén ban
than qua nho.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyeén liéu

Nguyeén liéu nho duoc 14y mau vao chinh vu
thu hoach thang 4 cac nam 2014, 2015, 2016 va
2017 d¢ tudi thu hoach cta cac lan 14y mau tir 115 -

Vitis vinifera Red Cardinal (nho do)

120 ngay (doi voi nho NH01-48) va 90 - 95 ngay
(doi voi nho Red Cardinal) sau khi cit canh. Dia
diém ldy mau tai thon Thanh Son, xa Xuan Hai,
huyén Ninh Hai, tinh Ninh Thuan la viing nho san
xuat dat tieu chudn VietGAP. Thoi diém thu hai va
lay mau két thuc trudc 6 gio sang trong ngay. Mau
nho duoc thu hai dang chum, lga chon cac chum
c6 kich thudc qua tuong doi dong déu (dai 28 + 2
mm, rong 18 + 2 mm), cat bé nhitng qua bi khuyét
tat voi khoi luong khoang 550 - 650 g/chum. Tiép
theo cac chum nho dugc bao goéi bang bao bi PE
dot 16, 2 chum/bao, xép trong thiing xop c6 bao 6n
bang d4, ddm bao nhiét do trong thung luoén & mic
10 - 12°C, van chuyén theo duodng hang khong
tuyén Nha Trang - Ha No¢i vé phong thi nghiém.

i

Vitis vinifera NH01-48 (nho xanh)

Hinh 1. Nguyén liéu nho dung trong nghién ctru

2.2. Phuong phap nghién ctru

2.2.1. Phuong phdp phan lap vi khuan trén nho
Ninh Thuin

- Cach tién hanh phan lap vi khuén trén nho
duoc thuc hién theo quy trinh sau [8]:

Lay 50 g mau moi loai nho — Rira bang 500 ml
nuoc vo trung — DPE nho tu thoi hong ¢ nhiét do
phong — Chuyén 0,1 ml dich nho lén méi truong
Trypton Glucoza Agar (T'GA) va Yeast Glucoza
Chloramphenicol (YGC) — Nuodi cdy sau 48 gio,
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nhiét do 30°C — Phan 1ap va tinh sach khuén lac
dac trung.

- Xac dinh dic diém hinh thai - sinh hoa [9]:

Tién hanh nhuém Gram, soi duéi kinh hién vi
dau 100x, quan sat tinh bat mau cta vi khuén, dac
diém hinh dang va so bo phan loai vi khuén.

Hinh 2. Hinh anh nho théi héng sau 5 ngay
tach chiét theo phuong phap cua Marmur (1961)
va Saito (1963) [11, 12].

bien di kiém tra két qua tach ADN. Cac mau
thu duwoc sau qua trinh tich ADN dem dién di gel
agarose dé kiém tra xem qua trinh c6 tach duoc

2.2.2. Phuong phap dinh tén vi khuan trén nho
Ninh Thuin

- Tién hanh dinh tén vi khuidn da phan lap
duoc bang phuong phéap sinh hoc phan tir theo quy
trinh sau [10]:

Tach chiét ADN (Deoxyribonucleic acid) téng
s6. ADN genome cta cac chiung vi khudn duogc

ADN mong muén hay khong.

Khuéch dai gen muc tieu. Khuéch dai gen ma
hoéa 16S rRNA theo trinh tw xac dinh & bang 1.

Bang 1. Trinh ty méi dung dé xac dinh cac gen

Ky hiéu primers Chubi primers (5-3)
Vi khuédn 27.F 5 — AGAGTTTGATCCTGGCTCAG - 3
1492-R 5 — GGTTACCTTGTTACGACTT-3

Cac diéu kién trong phan tmg PCR nhu sau:
ADN: 1,0 pl; moi (Primers) 5 mM: 2,0 ul; 5 mM
dNTPs (Fermentas): 1,5 pl; 10X Tag Buffer (NEB):
2,5 pl; DreamTaq ADN pol: 0,5 ul; H,O: 17,5 pl;
Tong thé tich phan tmg: 25 pl.

bien di kiém tra san phdm. San phdm PCR
duoc kiém tra bang phuong phap dién di trén
agarose voi thanh phan dung dich dém trong qua
trinh dién di: Tris base: 2,42 g; axit acetic: 571 ul;
EDTA 50 mM: 1 ml; nuéc cat: 500 ml; thir pH

khoang: 8,3 — 8,6; hiéu dién thé: 100 V; nong do gel
agarose 0,8%.

Giai trinh tu gen bang phuong phap Sanger.
Cac gen da khuéch dai duoc giai trinh te & Cong ty
Macrogen, Han Quéc bang phuong phap Sanger
(1977) stt dung cap moi: 27F va 1492R [13].

Dinh tén vi khudn. Két qua giai trinh tu gen
thu duoc, sé duoc xt ly dir lieu bang phan mém
Bioedit, cac chuong trinh Mult Alin, ADN b6 sung
va so sanh trén co s¢ dir lieu GenBank tai dia chi:
http://blast.ncbhi.nlm.nih.gov/.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan lap vi khu4n trén nho Ninh Thuan

Tién hanh phan lap cac vi sinh vat c6 mat ¢ 2
gi6ng nho. Tan xuat xuat hién cta cac loai vi sinh
vat duogc tinh bang s6 1an xuat hién vi sinh vat trén
tong s6 qua dem phan lap. Két qua thu duoc nhu
sau:

- Doi voi nho do: trén moi truong TGA va
YGC, vi sinh vat c6 mat & tat ca cac qua nho cé dac
diém trang nhay duc va vang véi tan xuat xuat hién
100%.

- Doi voi nho xanh: & ca hai moéi truong nuodi
cdy, loai vi sinh vat c6 dic diém dam trang bé li ti

va trang nhay, duc xuat hién ¢ hau hét cac qua
nho.

Sau khi da phan 14p va tinh sach cac khuén lac
don riéng ré thu duoc: trén nho d6 phan lap duoc 4
mau khuén lac vi khuédn ky hiéu: A, B, C, D véi tan
xuat xuat hién twong tmg 90, 100, 100 va 100%.
Trén nho xanh phan 1ap duoc 4 mau khuén lac vi
khuan ky hiéu: E, F, G, H voi tan suat xuat hién
tuong tng 80, 60, 60 va 60%.

Sau khi quan sat cac dac diém hinh thai, mau
sac, kich thudc ctia khuén lac trén dia thach dac va
quan sat hinh thai t€ bao vi khuidn bang phuong
phap nhuém gram soi dudi kinh hién vi do phong
dai 100x, két qua duoc thé hién & bang 2.

Bang 2. Dic diém hinh thai cta vi khuin phan l4p duoc

vang dam

Ky bac diém khuan lac Dic diém hinh thai té bao
hiéu
A
Khusn lac phing, kha khuéch tén, hoi Gram +. Truc khuin. Té bao day, kich
16m, mép 16i 16m, mau trang duc. thuéc 1on, thuong dung riéng ré hoac tao
' chudi. Bao tr hinh bau duc ndm léch tam
B

Khuén lac tron, bo déu, 16i béng, mau

Gram -. Truc khuédn. T€ bao hinh que nho,

khong bao tit, 2 bén song song va dau tron
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Khuén lac min, 16i thap, bé méit nhin
bong, canh khong déu, vang nhat hoi
duc

Gram -. Truc khuén. Té€ bao hinh que nho,
khong bao tit, song riéng 1é hodc tu thanh
nhom.

Khuén lac tron, tron, hoi 16i, mau vang

Gram -. Truc khuédn. T€ bao hinh que nho,
khong bao tir

trang

Khuan lac phang, kha khuéch tan, hoi

lom, mép rang cua tron, mau tring

kem.

Gram +. Truc khuan. Té bao kich thuoc 16m,

thuong dung rieng ré hodc tao chudi. Bao

ttr hinh bau duc nam léch tam

Bé mat tron, 10i thap, min, sang bong,

bo déu. Mau vang anh xanh dam

Gram -. Truc khudn. Té bao kich thuéc

nho, khong bao ti
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G Khuén lac tron min, 16i thap, bé mat | Gram -. Truc khudn. Té bao hinh que nho,
nhén bong, bo déu, vang nhat khong bao tit, song riéng 1é hoac tu thanh
nhom

Gram - Truc khu4n. Té€ bao hinh que nhd,

Khuén lac tron, bo déu, 16i béng, mau | khong bao tir, 2 bén song song va dau tron,
vang dam song rieng 1é hodc thanh dam

Tu két qua & bang 2 cho thdy, & nho co su
phan b6 cta ca vi khuan gram am va gram duong, 3.9. Pinh tén vi khuin

ca loai sinh bao tir va khong sinh bao tr voi kich . .
& Cac khuan lac thu nhan duoc tach chiét ADN

hudc rat khac nhau, hinh khac nhau. Chu ,
thuée rat khac nhau, hinh dang khac nhau. Ching genome va khuéch dai gen 16S rRNA theo phuong

déu c6 Enzyme catalase trong té bao, thé hién déu
) &4 , & ] i phap da mé ta @ muc 2.2.2. Cac doan gen thu duoc
la vi khuan hiéu khi. Cac vi khuan trén sinh truong

kha nhanh va manh trén moi truong thach TGA.

ctia vi khuén c6 chiéu dai khoang 1.500 nucleotide

(Hinh 3).
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A B CD EF

G| H MK

1500 bp

Hinh 3. Cac doan gen 16S rARN ciia vi khudn phan
lap duoc

Chii thich: A-mau vi khuin A, B-mau vi khuin
B, C-mau vi khuan C, D-mau vi khuan D, E-mau vi
khuan E, F-méu vi khuan F, G-mau vi khuan G, H-
mau vi khuan H, MK-marker.

T két qua & hinh 3 cho thdy, da xuat hién cac
vach trén ban dién di, diéu d6 thé hién mau san
phdm sau PCR la dong nhat, dat diéu kién. Cac
vach co chiéu cao gan déu nhau, thé hién chiéu dai
nucleotide khong chénh léch nhiéu, khoang 1.500
bp.

Cac doan gen 16S rARN ctia vi khudn duoc
giai trinh tu theo phuong phap da mo ta & phan
2.2.2. Cac trinh tu gen thu dugc dem so sanh véi
co s di lieu GenBank
(http://blast.ncbi.nlm.nih.gov/) bang chuong
trinh BLAST. D6 twong dong cua cac trinh tu gen
thu duoc thé hién ¢ bang 3, tit d6 da dé xuat dinh
tén vi khudn phan lap duoc nhu sau:

Bang 3. Pinh tén vi khuén phan 1ap duogc trén qua

E | Bacillus cereus 100
F | Pseudomonas 100
Nho -
<anh oryzihabitans
G | Citrobactersp. 99
H | Flavobacterium sp. 100

nho Ninh Thuén
bo
Loai nho Iiy binh danh tu?’ng
hiéu dong
(%)
A | Bacillus thuringiensis 100
B | Empedobacter brevis 99
Nho d6 C | Citrobactersp. 99
D | Enterobacterium 100
Tudwigii
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Theo két qua nhan duoc, so sanh véi mot so
tai lieu nghién cttu phan 1ap vi sinh vat trén nho
thuc hién & mot sO noi trén thé giéi nhu Iran,
California-My, Australia, thdy rang c6 mot so loai
vi sinh vat cung loai voi cac vi sinh vat da duoc tim
thay truoc do, nhw: Flavobacterium sp., Bacillus
thuringiensis 6, 7].

Bulgari D. va cs (2011) da tién hanh phan lap
vi sinh vat tir mau nho 14y & ving Tay Béc nuoc Y,
dinh tén bang phuong phap giai trinh tu gen 16S
rRNA (Ribonucleic acid), da tim ra mot s6 loai vi
khuan nhu: Bacillus subtilis, Bacillus mycoides,
Enterobacter sp., Pectobacterium sp. vid
Sphingomonas sp. [14]. Martins G. va cs (2013) da
tién hanh phan lap vi sinh vat tir mau nho lay tai 2
ving & Lussac St. Emilion mién Tay Nam nud6c
Phéap, déu giong nhau vé giong loai (Merlot), do
tudi, diéu kién cham soc. Sau d6 tién hanh dinh
tén bang phuong phap sinh hoc phan tit stt dung
moi 16S rRNA, da tim ra mot s6 loai vi khuan nhu:
Burkholderia sp., Cellulomonas sp., Enterobacter
Sp., Massilia sp., Micrococcus sp., Sphingomonas
Sp., Bacillus sp. [15]. Gilbert J. A. va cs (2014) da
tién hanh phan lap vi sinh vat tir mau nho lay tai 8
vung nho & California - My, sit dung phuong phap
dinh tén bang gii trinh tu gen 16S rRNA cho thay
cac loai vi khudn khac nhau & cac vung khac nhau,
voi giong va thoi diém san xuat nho khac nhau.
Cac loai vi khuidn bao gom: Pseudomonas sp.,
Flavobacterium sp., Micrococcus sp., Bacillus sp.,
Massilia sp., Cellvibrio sp., Achromobacter sp. [6].
Maulani S. va cs (2012) da tién hanh phan lap vi
sinh vat ctia 4 giong nho Shahan, Seedless Green,
Seedless red va Askari cia vuon nho Takestan,
tinh Qazvin, trung tam Iran. Sau d6 quan sat va xac
dinh hinh thai té bao, dung phuong phap nhuém
gram va xét nghiém sinh héa. Co su khac nhau vé
loai vi khuén tim thay gitta 2 loai mau xt ly. Mau
xtt ly khong rira nudc c6 thém cac loai Bacillus
mycoides, Micrococcus sp., Clostridium sp. [16].
Bokulich N. A. va cs (2014) da tién hanh phan lap
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vi sinh vat tir mau nho ¢ California — My va dinh
tén bang phuong phap giai trinh tu gen 16S rRNA,
da tim ra mot so loai vi khuin nhu: Pseudomonas
sp., Micrococcus sp., Sphingomonas  sp.,
Methylobacterium  sp.,  Enterobacter  sp.,
Gluconobacter sp. [5]. Bae S. va cs (2006) da phan
lap vi sinh vat tit mau nho trong ¢ vueon nho ving
New South Wales, Australia. Dinh tén bang sinh
hoc phan t&r st dung moi 16S rRNA va phuong
phap PCR-DGGE ciing duoc stt dung da tim ra mot
s6 loai vi khuidn nhw: Lactobacillus sp.,
Enterococcus sp., Lactococcus sp. va Weissella
Sp., Sporolactobacillus sp., Bacillus sp. [7].

4. KET LUAN

Nghién cttu da phan lap va dinh tén duoc cac
loai vi khudn tir 2 mau nho Ninh Thuan gém 4 loai
vi khudn: Bacillus thuringiensis, Empedobacter
brevis, Citrobacter sp. va Enterobacterium
Judwigii phan lap duoc tir nho dé Red Cardinal va 4
loai vi khudn: Bacillus cereus, Pseudomonas
oryzihabitans, Citrobacter sp. va Flavobacterium
sp. phan 1ap duoc tir nho xanh NH 01-48. Két qua
ctia nghién ctru nay 1a mot trong nhing két qua
d4au tien dong gop vao co sé dix lieu vé vi sinh vat
c6 mat trén nho an & Viet Nam. Dong thoi né ciing
1a co s& dé nghién cttu cac phuwong phap nham tiéu
diét vi sinh vat gay thoéi hong va phoi hop voi cac
phuong phap khac dé kéo dai thoi gian bado quan
nho sau thu hai.
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ISOLATION AND IDENTIFICATION BACTERIA CAUSING
THE NINH THUAN GRAPES SPOILAGE
Nguyen Thi Hanh® *

! Institute of Biology and Food Technology, School of Hanoi University of Science and
Technology

"Email- hanh.nguyenthi@hust.edu.vn
Summary

Grape (Vitis vinifera L), is the fruit which has high nutrition and economic value. After being
harvested and without opportune preservation, grapes are susceptible to spoilage. One of the main
reasons which cause spoilage to the grape is significant growth of bacteria. To extend the preservation
time, the research team isolated bacteria from NH01-48 (green grape) and Red Cardinal (red grape)
harvested from Ninh Thuan province. The characterized colony was purified, observed the
morphology and identified by the molecular biology method. The bacteria were identified by 16S
rRNA sequence analysis method. The gene sequences obtained were compared with database from
GenBank by the BLAST software (http://blast.ncbi.nlm.nih.gov/Blast.cgi). After sequencing the
genes and comparing with database of GenBank with 99 — 100% similarity, 4 types of bacteria on green
grapes were identified: Flavobacterium sp., Bacillus cereus, Citrobacter sp., Pseudomonas
oryzihabitans, 4 types of bacteria on red grapes were: Citrobacter sp., Enterobacterium ludwigii,
Bacillus thurengensis, Empedobacter brevis. This result is the foundation for researching solutions to
prolong the shelf life of post-harvested grapes.

Keywords: Red Cardinal, NH0OI-48, Ninh Thuan, bacteria, isolation.
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NGHIEN CUU LIEN KET TREN TOAN HE GEN (GWAS) VE
KHA NANG CHONG CHIU O KEO LAI VOI BENH
CHET HEO DO NAM Ceratocystis

TOM TAT

Leé Son®’, Tran Thanh Trang?, Nguyén P1rc Kién!

Nghiéen ctu lién két trén toan hé gen duoc tién hanh véi 80 kiéu gen c6 mic @0 chong chiu khac nhau

voi bénh chét héo & giai doan vuon wom bing phuong phap gay nhiém bénh nhan tao. Két qua phan
tich GBS da xac dinh duoc 4.137 chi thi SNP co6 tinh da hinh cao 1am nén tang cho cac nghién cttu tiép
theo. Qua phan tich mdi tuong quan gitra st khac biét vé kiéu gen va kiéu hinh da xac dinh duoc 4 chi

thi SNP c6 tuong quan dén tinh trang chong chiu véi bénh chét héo & diéu kién vueon wom voi muc sai
khéc y nghia (gia tri p dat tir 3,76%06 dén 1,2505). Céc chi thi nay sau d6 duoc ap dung trén quan thé
chon giéng gom 57 dong Keo lai va da cho thdy tiém nang rat 16n trong viéc tng dung cong nghé sinh

hoc trong cai thién giong cay rung.

Tt khéa: Bénh chét héo, chi thi phan ti, Keo lai, lién két trén toan hé gen, tinh chong chiu.

1. DAT VAN DE

Dién tich rimg trong keo ¢ Viet Nam dén nay
xap xi 2 triéu ha [1] cha yéu 1a Keo tai tuong
(Acacia mangium) va giong Keo lai gitta Keo tai
tuong va Keo 14 tram (A. auriculifomis). Keo lai
gitta Keo tai tuong (Acacia mangium) va Keo la
tram (A. auriculifornis) hoac nguoc lai dang duoc
trong & mot sé nuoc vung Pong Nam A nhu
Malaysia, Indonesia, Lao va Viét Nam. Rimg trong
Keo lai dang tang 1én & cac nudc vung Dong Nam
A dé dap tng cac nhu cAu vé san phidm gb noi dia,
tang gia tri xuat khéu, tro gitp nén kinh té€ nong
thon va giam doi ngheo [2]. Keo lai duoc trong
phé bién & Viét Nam 1a do chung co6 toc do sinh
truong nhanh, phu hop véi nhiéu diéu kién lap dia

khac nhau [3] va dién tich trong rimg Keo lai ngay

' Vién Nghién ctru Gidng va Cong nghé sinh hoc Lam
nghiép, Vién Khoa hoc Lam nghiép Viét Nam

2 Trung tdm Nghién ciru Bao vé rung, Vién Khoa hoc Lam
nghiép Viét Nam

"Email: leson@vafs.gov.vn

cang tang dé dap ung nhu cau vé gb keo phuc vu

san suat, xay dung, tiéu thu noi dia va xuat khau.

Du vay, trong nhitng nam gin day nim gay
bénh chét héo Ceratocystis manginecans dang gay
chét rimg keo voi quy mo lon & Indonesia, Viet
Nam va Malaysia v6i hang ngan héc ta rung bi
nhiém bénh [4, 5, 6, 7]. Do su nguy hiém gay ra
boi ndm C. manginecans nén da co nhiéu thi
nghiém nhiém bénh nhan tao da duwoc thuc hién
dé thir nghiém kha nang chong chiu bénh voi cac
quy mo khac nhau cho cac loai keo & Indonesia,
Malaysia va Viéet Nam [4, 5, 8, 6, 9]. Xu huong
trong rumg trén thé giéi hién nay 1a st dung cac
dong/giong cay trong mang tinh trang khang
bénh hoac c6 kha niang chong chiu bénh cao dé
quan ly bénh.

Vién Khoa hoc Lam nghiép Viét Nam da tao ra
duoc bo giong gom rat nhiéu dong Keo lai cac loai,
trong d6 da c6 nhiéu dong Keo lai da duoc cong
nhan giong Tién bo ky thuat (TBKT) va giong

Quoéc gia voi cac wu diém la sinh trudng nhanh,
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tuy nhién dén nay c6 mot s6 dong Keo lai nhu
dong TB6, TB12 (giong TBKT) lai man cam voéi
bénh chét héo [10]. Do do, viéc tiép tuc tién hanh
chon giong Keo lai theo huong két hop gitta tinh
trang sinh truéng nhanh va tinh chong chiu véi
bénh chét héo 1a viec 1am c6 y nghia.

Hién nay, ing dung cong cu sinh hoc phan tix
trong viéc chon tao giong nhu chon tao giong sinh
truong nhanh, chon giong khang/chong chiu
bénh d6i voi cay trong da va dang duoc tng dung
trén thé gioi va gan day 1a & Viet Nam. Viéc nghién
ctru chon giéng cay trong véi su tro gitp cta chi
thi phan t& da duoc nghién ctu va tng dung cho
cay lam nghiép nhu cay thong, bach dan. Coé nhiéu
phuong phap tng dung chi thi phan t& trong
nghién ctru chon giong cay khang bénh, trong d6
c6 phuong phap st dung chi thi SNP (Single
Nucleotite Polymorphism). Xu huéng két hop
chon cac dong Keo lai vira c6 tinh trang sinh
truong nhanh, vira co tinh trang khang bénh chét
héo va viéc két hop tmg dung cong cu sinh hoc
phan tr voi chon giong truyén thong 1a huong di
c6 y nghia thiét thuc.

Trong nghién ctu nay, phuong phap GWAS
(Genome wide association study - nghién cttu lién
két trén toan hé gen) da tién hanh trén quan thé
tht nghiéem gom 80 mau ctia cac loai keo dé xac
dinh céac chi thi phan t& c6 twong quan dén tinh
chong chiu voi bénh chét héo nham nang cao hiéu
qué cta chuong trinh chon giong Keo lai véi su hd
tro ctia cac tién bo vé cong nghé sinh hoc.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctu

- Vat lieu duoc stt dung dé phat trién cac chi
thi phan t& c6 twong quan dén tinh trang chong

chiu bénh chét héo (tong cong 80 dong/ca thé

duoc chon loc sau khi thir nghiém tinh chong chiu
bénh tai vuon wom), bao gom:

+ Ba dong Keo 14 tram CIt18, Clt19 va Clt26 la
giong Quoc gia (Quyét dinh s6 2763/QD-BNN-LN
ngay 01/10/2009 va Quyét dinh s6 3453/QD-BNN-
LN ngay 23/12/2010 caa B6 Nong nghiép va
PTNT).

+ Hai dong Keo lai AH1 va AH7 1a giong Quéc
gia (Quyét 3905/QD/BNN-TCLN
11/12/2007 va Quyét dinh s6 3747QD/BNN-
TCLN ngay 15/09/2015 ciia B6 Nong nghiép va
PTNT).

+ Nam dong Keo lai DN1, DN2, DN3, DN4 va
DNG.

+ Sau gia dinh Keo tai tuong (hat thu tr vuon
giong hitu tinh Keo tai twong thé hé 2 tai Ba Vi -
Quyét dinh s6 507/QD-TCLN-PTR ngay
13/11/2016 cuiia Bo Nong nghiép va PTNT) do
Vien Nghién cttu Giong va CNSH Lam nghiép

dinh so

chon tao.

- Vat lieu dé danh gia, kiém nghiém lai mic do
chinh xac ctia mai lién két gitta cac chi thi phan t
xac dinh voi tinh trang chong chiu véi bénh chét
héo & diéu kién vuon wom, bao gdbm 57 dong Keo
lai gdm 13 giong da duoc cong nhan do Vién Khoa
hoc Lam nghiép Viét Nam, Vién Nghién ctu
Giong va CNSH Lam nghiép, Trung tdm Nghién
ctru thuc nghiém Lam nghiép Pong Nam bo chon
loc va 44 dong Keo lai co tiém niang sinh trudéng
nhanh 13 san phdm cta chuwong trinh chon giong
Keo lai duoc thue hién boi Vien Nghién ctru Giong
va Cong nghé sinh hoc Lam nghiép.

Cay con cua cac dong Keo lai, Keo 1a tram va
cac gia dinh Keo tai tuong duoc trong & vueon wom
dén 8 thang tudi trudce khi nhiém bénh nhan tao.
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Chtng niam dung dé nhiém bénh nhan tao:
ching nam Ceratocysits manginecans A134 [11,
12] duoc stt dung dé nhiém bénh nhan tao. Trudc
khi nhiém bénh, ching ndm A134 duoc giai trinh
tu bang moi ptlb [13] va duoc khang dinh 1a nAm
Ceratocystis manginecans.

2.2. Phrong phéap nghién ciru va céc budc tién
hanh

2.2.1. Nhiém bénh nhéan tao va dianh gid kha
ndng khang bénh cta quan thé tiéu chuin

Nhiém bénh nhan tao trén 14 & phong thi
nghiém va danh gia tinh khang bénh chét héo sau
khi nhiém bénh duoc thuc hién theo phuong phap
ctia Magalhaes va cs (2016) [14] véi 4 1an lap lai va
3 cong thic thi nghiém, st dung 1 1a/lap/cong
thiec:

Cong thiac 1: st dung ching nim
C. manginecans A134 duoc nudi trén moi truong
PDA (thach agar) trong dia petri. Soi ndm 20 ngay
tudi duoc stt dung @€ nhiém bénh nhan tao.

Cong thuc 2: 14 duoc tao vét thuong, up thach
agar khong c6 nam bénh.

Cong thuc 3: 14 khong bi tac dong.

Céch tién hanh: mau 14 ctia cac cay keo con 3
thang tudi duoc cat, lam sach bang con 70 do, dat
trong tui ni nong gap mép co6 gidy gitt Am va nudc
cat da duoc hdp khit trung. Up miéng thach agar
c6 nam C. manginecans hoac miéng thach agar
khong c6 nam (duong kinh 5 mm) vao vi tri vét
xuoc nhan tao. Sau 15 ngay, tién hanh chup anh
(dat thuoc do chia vach trén mau 14), do chiéu dai
vét bénh (cm) doc than 14 cho timg dong/gia dinh
keo. Dién tich 14 bi bénh (cm? duoc tinh dua vao
chiéu dai vét bénh, st dung phan mém Image]
1.46r [15].

Nhiém bénh nhan tao trén cay con & vuon
uwom va danh gia tinh khang bénh chét héo sau khi
nhiém bénh theo phuong phap mo ta ctia Trang va
¢s (2018) [10]:

- Thi nghiém duoc thiét ké theo khoi ngau
nhién day da, véi 4 lan 14p lai va 3 cong thic thi
nghiém nhu sau:

Cong thuc 1: st dung ching nim C
manginecans A134 20 ngay tudi dugc nudi trén
moi truong PDA trong dia Petri.

Cong thirc 2: doi ching 1 (cay duoc tao vét
thuong, up thach agar khong c6 ndm bénh).

Cong thtc 3: doi ching 2 (cay khong bi tac
dong).

Mobi cong thac thi nghiém st dung 4
cay/dong/gia dinh trén moéi lan lap.

- Nhiém beénh: sit dung dao mé y t€ (20 mm)
vo trung (nhung con 100%, dot trén ngon lita dén
con sau moi lan stt dung) tao vét thuong sau dén
phan tuong tang, dai khodng 5 mm trén than cay,
cach gdc cay 10 cm. Up mau nidm (duong kinh 5
mm) vao vi tri vét thuong nhan tao, dung bang
parafin quan lai dé ngan bi nhiém tap va gitt 4m.
Sau 45 ngay nhiém bénh nhan tao, tién hanh do
chiéu dai vét bénh trén than cho ting cay.

Mtc do chong chiu voi bénh chét héo do ndm
C. manginecans gy ra duoc danh gia theo 4 cip
do: Cap CO0: chiéu dai vét bénh trung binh nhoé hon
10 cm, 14 xanh; cap C1: chiéu dai vét bénh trung
binh nam trong khoang 10 cm - 20 cm, 14 cay bat
dau chuyén mau vang; cap C2: chiéu dai vét bénh
trung binh nam trong khoang 20 cm — 30 cm, 14
cay da chuyén mau vang; cip C3: chiéu dai vét
bénh trung binh 16n hon 30 cm, 14 bi héo, kho,

rung hodc cay chét.
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- Xt ly s6 lieu: so lieu nhiém bénh nhan tao
trong diéu kién phong thi nghiém va vuon wom
duoc kiém nghiém khoang sai di co y nghia gitta
cac trung binh mau Lsd (least significant
differences) bang ham Fisher’s protected (p<0,05)
dé xac dinh su khac biét vé gia tri trung binh ctia
chiéu dai vét bénh gitta cac dong/gia dinh keo.
Cac phan tich thong ké (ANOVA) duoc xtt Iy bang
phian mém GenStat version 12.1 (VSN
International Ltd.).

banh gia, chon loc va ghép nhom cac ca thé
c6 kha nang chong chiu bénh theo cac muc do
khac nhau lam co s& cho viéc xac dinh cac chi thi
phan tir c6 twong quan dén tinh chong chiu voi
bénh chét héo:

Dua vao két qua thi nghiém nhiém bénh nhan
tao trén 14 & phong thi nghiém va trén cay con &

vuon uom, tién hanh ghép nhom cac dong/ca thé

co tinh khang bénh theo cac mic do khac nhau
[16] lam co s& cho viéc nghién ctru cac chi thi
phan tt c6 twong quan dén tinh chong chiu voi
bénh chét héo (20 ca thé/nhom x 4 nhom).

222 Phan tich kiéu gen cua quan thé tiéu
chuan lién quan dén tinh trang bénh va chon loc
chi thi phan tir SNP

Tach chiét, tinh sach ADN tit cAc mau 14 quan
thé tiéu chudn thu & veon wom:

Tach chiét va tinh sach ADN tir cac mau 14 cac
dong keo khang bénh, chong chiu bénh va man
cam voi bénh thu & vuon wom st dung cac bo kit
tach chiét va tinh sach DNAeasy plant mini kit ctia
Qiagen (DNeasy Plant Mini Kit va DNeasy Plant
Maxi Kit Handbook 8/2000) theo cac budc cua
nha san xuat. Kiém tra chat luong va dinh luong
ADN trén ban gel (Hinh 1) bang may do

nanodrop.

- b —

N

Hinh 1. Kiém tra ADN trén ban gel agarose

Xac dinh kiéu gen ctia cac dong/ca thé keo
trong quan thé tiéu chudn bang cac chi thi SNP va
xac dinh cac chi thi SNP c6 twong quan dén tinh
trang khang bénh:

- ADN tdng s6 ctia cac mau nghién ctru duoc
giai trinh tu theo phuong phap GBS (Genotyping
By Sequencing) [17].

- Trinh ty tho tie GBS dinh dang *.FAST duoc
xtr Iy va phan tich biang phan mém Mapnext hoac
MAQ (http://maq.sourceforge.net) dé phat hién

cac chi thi SNP. Gan 2.500.000 doan trinh
tu/barcode dugc st dung dé xac dinh cac chi thi
SNP qua viéc so sanh trinh ty cia nhom cac doan
tuong dong duoc nhan tir 1 barcode. Phan mém sé
xac dinh cac chi thi barcode dua trén sy c6 mat
hodc ving mat ctia moét trinh tu nhat dinh (tr 1 bp
dén 5 bp). Sau d9, cac chi thi duogc sang loc dua
trén chi tiéu sau: c6 mat & it nhat 80% tong so6 cac
kiéu gen duoc phan tich, chi s6 da hinh PIC >0,05,
va tan so alen >0,025 dé chon duoc cac chi thi da
hinh cho cac nghién cttu tiép theo [18].
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- Chi s6 PIC duoc tinh theo cong thic:

PIC = 1-(P+(1)?)

Trong d6: f1a tan so alen ctia chi thi SNP.

- Cac chi thi SNP sau sang loc ¢6 tinh da hinh

cao duoc stt dung dé xac dinh c6 tuong quan dén
tinh trang khang bénh chét héo cta cac dong Keo
lai bang pham mém TASSEL [19] véi dix lieu kiéu
hinh (cdp bénh) cia 80 dong trong quan thé tieu
chuén.

- Phan tich twong quan gitta kiéu gen va kiéu
hinh bang phuong phap GLM (General Linear
Model). Phuong phap nay sé tinh toan gia tri uéc
luong (predicted value) va gia tri sai s0 (residual
value) cta ting marker cu thé theo mo hinh toan
hoc ctia Anderson va Ter Braak (2003) [20].

- Xay dung biéu @6 QQ plot (Quantile-Quantile
plot) dua trén cac gia tri tinh toan (residual value
va predicted values) dé xay dung duong héi quy
gitta gia tri tinh toan va gia tri thuc (thé hién tuong
quan gitra p-value quan sat va p-value uéc tinh) cta
tng chi thi. Tir biéu d6 nay, cac chi thi khong c6
tuong quan voi tinh trang sé nam trén duong hoi
quy ctia biéu do, trong khi cac chi thi c6 tuong

quan sé léch khoi duong hoi quy.

- TUr cac chi thi co gia tri pvalue <le-4 tién

hanh kiém nghiém tinh twong quan qua viéc tinh
toan p-value v6i phan mém R va goi phan tich Q-
value, moi tuong quan gitra chi thi va tinh trang

duoc khang dinh véi mtc y nghia <0,05 [21].

Anh huéng cta chi thi twong quan dén tinh
trang nghién ctru qua viéc udc doan sy khac biét
vé tinh trang kiéu hinh gitta 2 kiéu gen khac nhau
duoc xac dinh bang phan mém TASSEL.

Céc chi thi c6 tuong quan dén tinh chong chiu
voi bénh chét héo ¢ Keo sau do duoc tién hanh
kiém nghiém trén tap hop gém 57 dong Keo lai
theo cac phuong phap GBS va gay bénh nhan tao
trong diéu kién vuon wom da duoc mo ta trudce do.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan tich kiéu gen cta quin thé tiéu
chuén lién quan dén tinh trang bénh va chon loc
chi thi phan tir SNPO

Két qua phan tich biéu d6 phan b6 vé tinh
chong chiu v6i nAim bénh & vuon wom cda cac
dong Keo lai nghién ctu bing phuong phap
histogram cho thay, phan bo cta cac ca thé trén
biéu do la twong doi trai déu tir gia tri thap nhat
dén cao nhat cta tinh trang theo doi (Hinh 1). Vi
vay, c6 thé sit dung quan thé tieu chuin nay dé

tién hanh cac budc nghién ctru ti€p theo.

STH Distribution

14 -
1z SE
10 i ;f. | !
a | ]
=] [ ' I
4 A En et ! |
- i ] el RS T
o Exkm ERRRIER] N IR T ! i

2.9 .0 4.5 .0 S5 [ (= 7.0 5 =.0 =2.5 L= 0.5 10.0

Hinh 2. Biéu @6 phan bd (histogram) vé tinh chéng chju bénh ctia cac dong keo lai nghién ciru
Ghi chu: STH: thé hién chiéu dai vét bénh trén than tinh bang cm.

84 NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 10/2022



KHOA HOC CONG NGHE

Qua phan tich 80 kiéu gen dai dién cho 4
nhom c6é mic do khang bénh khac nhau da duoc
chon loc voi téng s6 hon 8 triéu lan doc trinh tu
(reads) cho cac doan c6 chiéu dai tir 1 bp (narrow
reads) dén 300 bp (wide reads) v6i cac doan trinh
te barcode ngan c6 chiéu dai tir 4-8 bp duoc gin
vao cac adaptor voi so luong 1an doc gan 1,5 trieu
cho moi dong Keo lai nghién ctru. Thong qua phan
tich da phat trién duoc hon 17.856 chi thi SNP.

Qua sang loc SNP st dung cac phuong phap
SVD (single value decomposition) va PPCA
(probabilistic principal component analysis) theo
Stacklies va cs (2007) [22], da xac dinh duoc 4.137
chi thi SNPs c¢6 tinh da hinh cao (gia tri PIC>0,05,
tan so6 alen >0,025) va c6 mat & it nhat 80% tong so
cac dong Keo lai phan tich da duoc chon loc dé
tién hanh phan tich twong quan kiéu gen — kiéu
hinh (Bang 1).

Bang 1. S6 luong chi thi SNP phat trién va sang loc bing phwong phap GWAS

Chi tieu S6 luong SNP khong dap tng yéu cau S6 luong SNP con lai
Call rate >50% 5.632 12.224
PIC 3623 8601
Tén s6 alen 2.637 5.964
Mising data (c6 mat it nhat & 1.827 4.137
80% dong phan tich)
Tong cong 13.791 4137

3.2. Két qua phan tich hé gen (GWAS)

Phan tich GWAS dua trén hé s6 twong quan di
truyén tinh trang chong chiu voi bénh chét héo
duoc tinh trén su sai khac vé kiéu gen va kiéu hinh
ctia 80 mau phan tich. He s6 tuong quan di truyén
cta tinh trang chong chiu véi bénh chét héo & mic
do trung binh (h2= 0,24 + 0,07), thé hién duoc su
anh huong ctia kéu gen di truyén trong moéi twong

tac voi diéu kién moi truong dé biéu hieén kiéu

hinh, it nhat 1a & giai doan vuon wom. Két qua
phan tich GWAS thong qua QQ plot cho thay, hau
hét cac chi thi SNP déu duoc phan b6 tap trung
trén truong hoi quy cho thdy co 4 chi thi SNP
(alen thay thé) c6 tuong quan dén tinh trang
chong chiu bénh chét héo voi gia tri p (gia tri tinh
toan) 1a tir 3,76%6 dén 6,23%5 voi tan so xuat hién
tir 11,5% dén 15% (Bang 2).

Bang 2. Téng hop cac chi thi SNP c6 tirong quan dén tinh trang chéng chiju bénh chét héo & Keo lai

o | A s | e | T | Ol
1 C A 3,76E-06 0,125 135 88
2 A G 1,2E-05 0,115 124 52
3 T C 1,45E-05 0,150 78 41
4 G A 6,23E-05 0,130 83 26

Két qua tinh toan con cho thay, trong kiéu gen
ctia nhom céc ca thé co cac chi thi tuong quan dén
tinh trang khang bénh chét héo co6 chiéu dai vét
bénh thip hon tir 11,6 dén 16,2 cm so voi cac
nhom khéng cé chi thi (Bang 3). Tuy vay, mic do

sai khac nay con phu thudc vao kiéu gen ctia timg
dong/ca thé nghién cttu cting nhu mai tuong tac
gitta cac kiéu gen voi diéu kién moi truong & mot
hoan canh cu thé.
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Bang 3. D4nh gia su khac biét vé kiéu hinh gitra cac kiéu gen mang chi thi phan tix trrong quan véi

tinh trang khang bénh chét héo
STT Alen Khéc biét vé tinh khang bénh trung binh gita 2 nhom kiéu gen (cm)
(SNP) C6 mang chi thi Khong mang chi thi
1 C 0,0 12,3
2 A 0,0 11,6
3 T 0,0 16,2
4 G 0,0 15,4

3.3. Kiém nghiém mutc d6 lién két gitra cac chi lai trong d6 c6 mot so giéng dugc cong nhan la c6

thi phan tir x4c dinh duoc va biéu hién tinh chéng tinh chong chiu bénh, dong thoi c6 kha nang sinh
truong nhanh cting nhu mot s6 dong co tiém nang

khac da duoc thuc hién. Két qua phan tich kiéu
gen cing nhu mtc do chong chiu bénh duoc téng

chiu ctia mot s6 dong Keo lai tai diéu kién veon
wom
bé budc dau kiém nghiéem muc do lien két - °
gitta cac chi thi phan lap duoc véi tinh chong chiu hop tai bang 4.
bénh chét héo & Keo vai viec stt dung 57 dong Keo
Bang 4. Két qua phan tich kiéu gen va mirc do chong chiu bénh cta
cac dong Keo lai & giai doan vuon uom

Cac chi thi SNP phan tich duoc Cap bénh (C0-C3)
STT Dong khAi duoc gay benh
Alen1 | Alen2 | Alen3 | Alen4 | nhantao trong dieu
kién vuon wom
1 TB1 - - - + C2
2 TB6 + - - - C2
3 TB11 - - + - C1
4 TB12 - - - - C3
5 AH1 - + C1
6 AH7 + - - - C1
7 BV10 + - + + C0
8 BV16 - + - - C1
9 BV32 - - + - C2
10 BV33 - + C1
11 BV71 + - C2
12 BV73 - + C1
13 BV75 - - + C2
14 BB/1 - - C3
15 18/2 + - - - C1
16 BV/3 - - - - C2
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17 92/1 - + Co
18 233/4 - - C2
19 41 - + C2
20 20 - - C3
21 233/3 - - C2
22 90/2 - - C3
23 93/2 - - C1
24 42 - + C3
25 102 - - + Co
26 97 - - C3
27 110 - - C2
28 40/1 - + C1
29 61/1 - - C2
30 33 - - C1
31 128 - - C3
32 12 - - C2
33 BV577 - - + C3
34 BV434 - - C1
35 BV376 - - C2
36 BV435 - - C1
37 BV566 - + C1
38 BV340 - - C2
39 BV330 - - C3
40 BV430 - - C2
41 BV265 - - C1
42 BV182 - - C2
43 BV584 - - + C2
44 BV511 + - C3
45 BV389 - - C1
46 BV306 - - C1
47 BV316 + + Co
48 BV355 - - C2
49 BV5H47 - - C3
50 BV518 - - C2
51 BV466 - - C1
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52 BV268 + - - - C1
53 BV350 - - + - C1
54 BV342 - - - - C3
55 BV543 - - - - C2
56 BV567 - + - + C0
57 TB15 - - - - C1

Ghi chu: dau + 14 ¢ sw xuat hién cua chi thi SNP, dau - Ia khong co su xuat hién cua chi thi SNP.

Két qua & bang 4 cho thay, c6 nam dong Keo
lai c6 s xuat hién cta cac chi thi SNP. Dong BV10
c6 mang 3 chi thi SNP, trong khi d6 4 dong (92/1,
102, BV316 va BV567) con lai mang tir hai chi thi
SNP. 20 dong chi mang 1 chi thi va cac dong con
lai (32 dong) khong mang chi thi nao. Nhu vay, két
qua kiém nghiém budc dau cho thdy, cac dong
Keo lai c6 tinh chong chiu bénh cao tai vuon wom
déu mang cac chi thi SNP sang loc duoc, trong khi
cac dong man cam khong mang céac chi thi nay.
bay 1a két qua co tiém nang rat 16n dé co thé ing
dung trong cac chuong trinh chon giong khang
bénh trong tuong lai.

Tuy nhién, day 1a két qua phan tich budc dau,
viec khang dinh mdi twong quan gitta chi thi phan
tee SNPs va tinh chong chiu bénh chét héo can
duoc tiép tuc kiém nghiém voi cac quan thé trén 3
hién truong khao nghiém ¢ giai doan ti€p theo, khi
cac dong cay keo & do tudi cao hon va kha nang bi
bénh chét héo trén hién truong khao nghiém cao
hon.

4. KET LUAN

Két qua phan tich GBS trén 80 mau c6 muc do
chong chiu véi bénh chét héo trén keo & giai doan
vuon wom da thu duoc 4137 chi thi SNP cé chi s6
PIC>0,5 va tan so alen tir 2,5% tré lén trén toan bo
hé gen cac doi twong nghién ctu. Tir d6 da xac
dinh duoc 4 chi thi SNP lién quan dén tinh trang
khang bénh chét héo (gia tri p dat tir 3,76%06 dén
1,2%-05) va tan s6 alen dat tir 11,5% dén 15%. Cac
chi thi nay da duoc thé hién ro rang & quan thé
kiém nghiém gom 57 dong Keo lai nghién ctu,

88

trong d6 cac dong mang chi thi déu co tinh chong
chiu voi bénh chét héo cao hon so voi cac dong
khong mang c6 cac chi thi nay & thi nghiém gay
bénh nhan tao trong diéu kién vueon wom.

Tuy vay, day méi chi la nhimg két qua nghién
ctru budc dau voi s6 luong kiéu gen st dung dé
phat trién cac chi thi con giéi han. Mat khac, viéc
danh gia tinh chong chiu véi bénh chét héo moai
chi duogc thuc hién & giai doan vuon wom ch chua
duoc tién hanh tai hién truong nén két qua co thé
chua phan 4anh hét duoc moi tuong quan gitra kiéu
gen va kiéu hinh. Viéc tiép tuc nghién ctu phan
lap céac chi thi SNP c6 tuong quan dén tinh chong
chiu vé6i cac s6 liéu thu thap tir hién truong la rat
can thiét va cé y nghia trong chuong trinh chon
giong Keo lai sinh truong nhanh va c6 tinh chong
chiu voi bénh chét héo.
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GENOME-WIDE SELECTION ANALYSIS FOR DISEASE RESISTANCE TO
Ceratocystis IN Acacia hybrid

Le Son, Tran Thanh Trang, Nguyen Duc Kien

Summary

Genome wide association studies were conducted based on the studied population of 80 samples with
the difference in their ability to resistant to the Ceratocystis at the nursery stage via artificial
inoculation test. In the GBS result, 4,137 SNP markers with highly PIC values were obtained. The
GWAS for disease resistance was conducted by the combination of phenotypic and genotypic data
through the general linear model approach. Four candidate SNPs were detected with p-values ranging
from 3.76%-06 to 1.2%-05. These SNPs then were also validated with the collection of 57 Acacia hybrid
clones, the data analysis showed the high potential of using the molecular marker in forest tree

breeding programs.
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Nguoi phan bién: TS. Tran H6 Quang
Ngay nhan bai: 15/9/2022

Ngay thong qua phan bién: 3/10/2022
Ngay duyét dang: 7/10/2022

90 NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 10/2022



KHOA HOC CONG NGHE

PHAN LAP, TUYEN CHON CHUNG VI KHUAN LACTIC TU
MU CAO SU @ BiNH DUONG VA THU NGHIEM TRONG
PONG MU CAO SU

TOM TAT

Huynh Ptc Pinh' 2", Tran Thanh?®, Tran Dinh Minh?,

Vii Vian Truong?, Huynh Thi Minh Tam?

Muc tiéu ctia nghién ctru 1a phan 14p duoc chiing vi khuén lactic c6 trong ma cao su thién nhién tao ra

ham luong axit lactic cao nhét va xac dinh mat sé vi khun thich hop dé dong mu cao su thién nhién.

Chung vi khuén lactic duoc phan 1ap va Iia chon tir mi cao su 14y tai 16 CTLKO07 thuoc xa Lai Hung,

huyén Bau Bang, tinh Binh Duong. Mot ml dung dich vi khuén lya chon c6 mat s6 10°, 107, 10° va 101

té bao/ml duoc thém vao 2 kg mu cao su dung trong khay; hai nghiém thic d6i ching, nghiém thitc

do6i ching 1 st dung axit acetic 3% thém vao 2 kg ma cao su cho dén khi pH mu dat 5,4 va nghiém

thic d6i ching 2 1a @€ 2 kg mu cao su dong tu nhién trong phong thi nghiém. Két qua phan lap duwoc

30 ching vi khuén lactic, trong @6 ching vi khuidn LK3 tao ra luong axit lactic cao nhat 1a 6,29 g/1,
trinh tu doan gen 16S rRNA ctia chting vi khuin LK3 twong dong 100% véi trinh tu doan gen 16S rRNA
cta chung Weissella paramesenteroides. Két qua st dung 1 ml dung dich vi khuidn Weissella

paramesenteroides LK3 c6 mat s6 1a 10° té€ bao/ml cho kha niang dong mu t6i vu nhat.

Tt khoa: Axit lactic, mui cao su, mii dong, vi khudn lactic, Weissella paramesenteroides.

1. AT VAN BE

Trong nam 2021, san luong cao su thién nhién
ctia Viet Nam dung that 3 trén thé gioi, chi sau
Thai Lan va Indonesia, dan dau vé ning suit trong
khu vuc chau A véi nang suit dat 1.691 kg/ha [1].
Trong ché bién san phdm cao su hién nay, mu cao
su dugc danh dong cha yéu bang axit acetic va
luong axit st dung dé danh dong ma cao su dao
dong tir 4 - 7 kg/tan san phim tuy chtng loai cao
su [2]. Nhuoc diém cua viec st dung axit trong
danh déong mu cao su la lam giam pH nudc thai
trong qua trinh ché bién cao su, anh huong dén
moi truong xa thai néu khong cé bién phap xtt ly

' Phong Nghién ciru Di truyén - Gibng, Vién Nghién ctru
Cao su Viét Nam

? Khoa Khoa hoc Sinh hoc, Truong Pai hoc Nong Lam
thanh phé H6 Chi Minh

*Cong ty TNHH MTV Téng Cong ty Cao su Pong Nai
"Email: huynhducdinh@gmail.com

phu hop, déng thoi ciing lam tiang luong nudc
dung dé rtra cao su [3].

O cay cao su, sau khi chay ra khoi hé thong
ong mu, mu cao su rat dé bi nhiém vi sinh vat, bao
gom ca vi khuin va ndm. Vi khuén hién dién trong
mu thu¢c hai nhom: (i) nhom vi khuén ki khi thac
ddy qua trinh dong mu bang cach phan hiy duong
va cac hop chat hydrocarbon khac trong mt thanh
cac axit, (ii) nhom vi khuin hiéu khi ngan can qua
trinh dong ma bang cach phan hdy protein cé
trong mu thanh cac san pham thoi rita. Néu moi
truong c6 su hién dién cta duong va protein thi
qué trinh lén men sé dién ra nhanh hon qua trinh
phan huy protein. Do d6, qua trinh dong mu tu
nhién phu thu¢c rat nhiéu vao chiing vi sinh vat
hién dién trong mu [4]. Cac axit sinh ra boi nhom
vi khudn ki khi hau hét 1a axit béo bay hoi va cht
yéu la axit lactic do vi khudn lactic sinh ra [5].
Taysum (1958) [6] quan sat thdy rang qua trinh
dong mu sé khong dién ra cho dén khi mat do vi
khuan dat 10° CFU/ml.

sinh axit muc
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Satchuthananthavale va  Satchuthananthavale
(1971) [7] cho biét, mt dong bang cach bé sung vi
khuén sinh axit c6 @0 x6p hon so voi mi dé dong
te nhién va ma c6 do x6p hon sé giup cho qua
trinh ché bién va xong sdy ma dé dang hon. Nham
rut ngan thoi gian dong mu cao su trong tu nhién
dong thoi gidam qua trinh phan hty protein thanh
cac san pham thoi rita nho sy 14n at cia nhom vi
khudn (i) do6i voi nhom vi khudn (i) trong qua
trinh dong mu ty nhién va gidm luong hoa chat st
dung, viéc phan lap va lua chon chung vi khuin
sinh axit lactic cao nhat can duoc nghién ctu dé
danh dong mu cao su.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Mau mu dung dé phan lap vi khuin lactic
duoc thu thap trén dong vo tinh RRIV 124 tai 16
CTLKO07 thuoc xa Lai Hung, huyén Bau Bang, tinh
11.2051276,
106.6406105). Tron déu mu nudc clia 6 cay cao su,

Binh Duwong (vi tri toa @do:
hut 1dy 200 ml mi1 nuéc cho vao chai da hap tiét
trung sau d6 dem vé phong thi nghiém dé tién
hanh phan lap vi khuén.

Mau mu dung trong thi nghiém khao sat kha
nang dong mu cua chiing vi khuin phan lap ciing
duoc lay tir dong vo tinh RRIV 124 tai 10 CTLKO7.

Céc hoa chat duoc st dung trong nghién ctru
la méi truong MRS broth (Himedia, An bo),
CaCO; (Himedia, An Do), b0 nhuom Gram (Nam
Khoa Corporation, Viét Nam), oxidase dics
(Himedia, An Do), malachite green (Himedia, An

Do), Safranin (Biobasic, Canada), primer
(Genewiz), agar (Phytotech, My), taq DNA
polymerase (Biolin, My), dNTP (Promega, My),
axit acetic (Lotte, Han Quéc),...

2.2. Phuong phap nghién ctru
2.2.1 Phan lgp vi khuan lactic
- Tang sinh vi khuén lactic:

Hut 0,2 ml ma cao su cho vao binh tam giac
chita 100 ml méi truong 1ong MRS. Pat binh tam
giac vao may lac diéu chinh & 37°C, nuoi trong 48
gio.

- Lwra chon vi khuén phan giai CaCO,;:

Vi khuan lactic tao axit lactic lam tan CaCO,
c6 trong moi truong nudi cdy sé tao ra mot vong
sang bao quanh khuén lac [8]. Pha loang mau da
duoc tiang sinh ra thanh cac dung dich c6 cac néng
do tir 10" dén 10° va cay cac dung dich nay vao cac
dia cha moi truong thach MRS bé sung 2%
CaCO,. Sau khi nuoi cay cac dia mau & 37°C trong
48 gio, tién hanh lua chon cac khuén lac moc riéng
lé c6 vong sang bao quanh cdy vao moi truong
thach MRS khong c6 bé sung CaCO,.

- Phan tich cac chi tiéu sinh ly, sinh hoa va
sinh hoc phéan ti:

binh danh so bo cac dic diém sinh ly va sinh
hoa ctia cac chiing vi khudn phan 1ap bang cac chi
tiéu nhu: nhuom bao tix, thit nghiém kha nang di
dong, nhuom Gram, thit nghiém oxidase, thk
nghiém catalase duoc thé hién & bang 1.

Bang 1. Phan tich cac chi tiéu sinh Iy va sinh héa ctia vi khudn

mau d6 hong.

Phuong phap Nguyén ly chung bac diém ctia LAB | Nguon trich dan

Nhuom bao | Thuéc nhuém luc malachite xam nhép vao | Khong sinh bao t&t | Hussey va

tr ndi bao tir cta vi khuin duoc dat trén tiéu | [9] Zayaitz (2007)
ban c6 ho nong dudi dén con va lam bao ti [10]

¢6 mau xanh luc. Nhuém bé sung bang dé
safranin sé lam phan bao quanh bao t bat
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Kha nang di
dong

Vi sinh vat di dong nho tiém mao, phat
trién lan ra khi dung que cdy thing dam
sau vao moi truong thach mém trong ong
nghiém

Khong c6 kha nang | Shields va
di dong [11, 12] Cathcart (2011)
[13]

Nhuom Gram

Khi thém thudc nhuoém crystal violet vao
vi khudn da c6 dinh trén lame kinh trong 1
phut va rira bang nuoc cat, sau dé thém
thuéc nhuom iodine, vi khuidn Gram
duong c6 10p peptidoglycan day & thanh té
bao (chiém 90%) giup gitt cac phirc hop
tinh thé xanh/tim khi dung con tuyéet doi
dé rtra, nhung vi khuan Gram am c6 16p
peptidoglycan mong hon (chiém 10%) va
16p lipid cao hon nén khong gitr lai phiic
hop tinh thé xanh/tim khi rtta bang con
tuyét doi, khi pha lén thuéc nhudom
safranine sé bat mau hong/dé. Sau qua
trinh nhuoém, mau vi khudn sé duoc quan
sat duoi kinh hién vi quang hoc dé xac
dinh hinh dang, kich thuéc va dic tinh vé
nhu¢m Gram ctia vi khudn

Gram duong, t€ bao
dang hinh cau hoac
hinh que [14]

Smith va Hussey
(2016) [15]

Thit nghiém | Enzyme cytochrome oxidase oxy hoéa | Khong c¢6  hé | Shields va
oxidase thuoc thit tetramethylp-phenylenediamine | enzyme oxidase [16] | Cathcart (2016)
dihydrochloride thanh indophenol c6 mau [17]
tim
Tht nghiém | Enzyme catalase phan giai H,O, thanh | Khong c¢6  hé | Reiner (2016)
catalase H,O va O, lam xuat hién bot khi enzyme  catalase | [19]
[18]

Poan san pham PCR ctia gen 16S rRNA & cac
ching vi khuén lactic duoc kiém tra kich thudc
bang cach dién di trén gel agarose. Cac ching vi
khuén duoc ly trich DNA theo phuong phap soc
nhiét [20], DNA sau khi ly trich duoc thuc hién

phan tng PCR voi cap moi 27F (5-
AGAGTTTGATCCTGGCTC-3’) va 1492R (5-
TACGGTTACCTTGTTAGCACT-3’). Phan ung

chudi PCR duoc tién hanh voi téng thé tich 1a 25
pL bao gom: dém PCR, 0,8 pM primer mdi loai, 1,5
U Taq DNA polymerase, 0,2 mM dNTP mix, 50 ng
DNA téng s6. Phan tmg PCR duoc tién hanh trén

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 10/2022

may PCR PTC-100 (MJ Research PTC-100, My)
theo chu trinh nhiét: 94°C trong 5 phut (94°C
trong 1 phat, 53°C trong 30 giay va 72°C trong 1
phut) lap lai 35 chu ky; 72°C trong 5 phut; 4°C
trong 60 phut [21, 22]. San phdm PCR duoc dién di
trén gel agarose 1,5%. Sau khi dién di, gel duoc
chup bang mdy chuyén dung UVP (GelDoc It
Imaging System UVP, My).

222 Lua chon va dinh danh ching vi khuan
lactic

- Xac dinh ham luwong axit lactic tao ra:
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Sau khi xac dinh duoc vi khuén lactic thong
qua cac phan tich sinh ly, sinh héa va sinh hoc
phan tr, hat 1 ml moéi truong 1ong MRS c6 chia
10° t€ bao/ml vi khuén lactic cho vao 50 ml moi
truong long MRS da hap tiét trung. Nuoi cay lac 90
vong/phut & nhiét do 37°C trong 24 gio. Xac dinh
ham luong axit lactic tao ra bing cach do gia tri
OD ctia san phdm phan tng voi FeCl; tao ra sat
(IIT) lactat c6 mau vang xanh (yellowish-green) &
buoc song 390 nm theo phuong phap caa
Borshchevskaya va cs (2016) [23].

- binh danh ching vi khudn lactic tao axit
lactic cao nhat:

Chtng vi khudn tao ra axit lactic cao nhat
duoc gt di giai trinh tu tai Cong ty TNHH Dich vu
va Thuong mai Nam Khoa (thanh pho Hé Chi
Minh). Két qua gidi trinh tu duoc so sanh bang
chuong trinh Blast search trén co sé dit liéu ngan
hang gen NCBI dé dinh danh loai vi khuén.

2.2.3. Khao sat khd nang dong mu cua ching
vi khudn lactic Iira chon

- Phuong phap dém mat so té bao vi khuin va
chuén bi dich vi khuén.

Chung vi khuan lya chon duoc tiang sinh trong
100 ml moi truong MRS, nuéi cidy lic 90
vong/phat & nhiét do 37°C trong 24 gid. Mat so6 vi
khuin sau 24 gio nuoi cdy duoc dém trén budng
dém hoéng cau neubauer theo phuong phap cua
Galli va cs (2020) [24]. Dung dich vi khuan sau khi
tang sinh duoc pha loang sao cho trong moi 6 nho
ctia buéng dém hong cau Neubauer chira khoang
5 - 10 t€ bao khi quan sat duoi kinh hién vi quang
hoc & vat kinh 100x c6 giot dau.

Vi khuén nuoi cay trong 24 gio duoc kiém tra
c6 mat so 1a 7,37 x 10* t& bao/ml, sau do tién hanh
pha loang mau vao 5 binh tam giac c6 chira moi
truong MRS da hap tiet trung dé dat mat so vi
khuén lan luot 1a 10° 107, 10° va 10" t€ bao/ml.
Sau khi pha loang mau & cac mat so, hut 1 ml dung

dich pha loang & cac mat so cho lién vao cac khay
mu & cac nghiém thic da bo tri sdn dé tranh vi
khuén tang sinh.

- Bo tri thi nghiém dong mu cao su bang vi
khuan lactic lya chon:

Thi nghiém duoc bé tri hoan toan ngau nhién,
6 nghiém thttc va 3 lan 1ap lai. Méi nghiém thuc la
mot khay nhua chtra 2 kg mt nuwdc. Mau mu cao
su lay tai vuon cay c6 téng ham luong chat ran
(total solid content, TSC) la 33,4%, pH 6,5 va nhiét
do trong mu 1a 26°C, téng s6 vi khuén lactic c6
trong 1 ml ma 1a 3,9 x 10° CFU/ml (s6 luong vi
khuédn lactic c6 trong mau ma duoc dém bang
cach pha loang mau mu & cac néong do tir 10! dén
10°, cay trang cac nong do pha loang lén moi
truong thach MRS c6 b6 sung 2% CaCO., dem 1 &
37°C trong 48 gio. Sau do6 lwa nhimg dia c6 so
khuén lac khoang 25 - 250 khuén lac/dia, nhitng
khuén lac c6 vong sang bao quanh duoc cdy sang
1 dia moi truong thach MRS va duoc kiém tra cac
chi tiéu sinh ly va sinh hoa nhuw nhuém bao tr, kha
nang di dong, nhuém Gram, thir nghiém oxidase,
tht nghiém catalase), sau d6 mau mua duoc chia
vao cac khay nhua véi khoi luong 2 kg mua/khay.
S4au nghiém thtc thi nghiém gém c6 1 nghiém
thirc théem axit acetic 3% dén khi pH trong mu dat
5,4 (d6i ching 1), 1 nghiém thic dé ma cao su
dong tu nhién trong diéu kién phong thi nghiém
(d@6i ching 2) va 4 nghiém thic thém 1 ml dung
dich vi khuan lua chon c6 mat so lan luot 1a 10°,
107, 10° va 10" té€ bao/ml vao 2 kg mua nudc va
khudy déu. Cac nghiém thirc dé dong trong 24 gio
& diéu kién nhiét do phong thi nghiém la 30°C va
am do 1a 69,0%.

- banh gi4 kha nang dong mua bang vi khuin
lactic lua chon:

Sau 24 gio danh déong mu cao su, tién hanh
thu ma dong, can ma dong nhiéu lan thanh to
mong voi do day khoang 0,25 cm va treo 2 ngay
trong bong mat. Sau 2 ngdy, mau ma duoc mang
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sdy & nhiet do 105°C dén khoi luong khong déi,
can khoi luong va ghi nhan két qua. O ting
nghiém thitc, mau nuédc thu duoc sau khi thu ma
dong va luong nudc tach trong qua trinh can mu
sé duoc thu gop lai va sy & 105°C dén khi nuoc
boc hoi hoan toan, thu luong mu con lai, can khoi
luong va ghi nhan két qua.

2.3. Xtr ly s6 lieu

S6 liéu thi nghiém duoc thu thap, phan tich va
xtt ly bang phin mém Microsoft Excel. Trac
nghiém phan hang ANOVA bang phan mém SAS
9.1.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két quéa phan lap va lea chon vi khuin

Sau 48 gio nuoi cdy, trong chin dia petri nuoi
cay vi khuan tir dung dich ting sinh & cac nong do
pha loang tir 10* dén 10 trén moi truong thach
MRS c6 b6 sung 2% CaCO, thi dia petri & nong do
pha loang 10? c6 khuén lac da dang, tach biét nén
duoc lua chon dé 14y cac vi khudn moc riéng 1é c6
vong sang bao quanh cdy sang moi truong thach
MRS. Téng so c6 30 ching vi khudn phan lap duoc
trinh bay ¢ bang 2, trong do tat ca 30 chuang vi
khu4n phan lap déu c6 mau trang duc va lam tan
CaCO, c6 trong moi truong MRS, khong tao bao
tir, khong c6 kha nang di dong, Gram duong,
oxidase am tinh, catalase am tinh. Trong 30 ching
vi khuan phan 1ap, c6 18 ching vi khuan co té bao
dang hinh cau va 12 chang vi khudn cé té bao

lactic dang hinh que.
Béang 2. Két qua phén 1ap va ham lugng axit lactic tao thanh ctia 30 chiing vi khuin
Chung bac diém khuan lac Dang | Daic diém sinh ly va sinh hoa Ham
vi .| Hinh dang | Kich |Dang mép| Bé té bao Cata- | Bao | Oxi- | Gram | Di luong axit

khuan thudc mat lase | tir |dase dong lactic
(/1)

LK1 tron nho tron phang | cau - - - + - 3,63
LK2 tron nho tron phang | que - - - + - 5,85
LK3 tron to tron 16i cau - - - + - 6,29°
LK4 tron to tron 16i cau - - - + - 5,32bdac
LK5 tron nho tron phang | que - - - + - 4,614
LK6 tron nho tron 16i que - - - + - 5,00
LK7 tron nhé tron 16i cau - - - + - 3,67
LK8 tron nho tron 16i cau - - - + - 4,70%
LK9 tron nho tron phang | que - - - + - 2,630
LK10 tron nhé tron 16i cau - - - + - 4,391
LK11 tron nho tron phang | cau - - - + - 2,331
LK12 tron to | gonsong | 10i cau - - - + - 1,425
LK13 tron to | gonsong | 16i que - - - + - 4,67%¢
LK14 tron to | gonsoéng | 16i cau - - - + - 4,62%¢
LK15 |khong déu| to tron Loi | que - - - + - 5,304
LK16 tron nho tron phang | cau - - - + - 1,16¢
LK17 tron to | gonsong | 16i cau - - - + - 5,89
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LK18 tron nho tron 16i que - - + - 5,98
LK19 tron nho tron 10i cau - - - + - 4,62%
LK20 tron nho tron 16i que - - + - 2,11
LK21 tron nhé tron 16i cau - - - + - 2,36'
LK22 tron to tron 16i que - - + - 3,20h¢
LK23 tron nho tron phang | cau - - + - 1,58
LK24 tron nho tron 16i que - - + - 2,31
LK25 tron nhé tron 16i cau - - - + - 3,88
LK26 tron nho tron 16i que - - + - 5,59
LK27 tron nho tron 16i | que - - + - 4,56%¢
LK28 tron vira tron 16i cau - - - + - 2,68
LK29 tron vira tron 16i cau - - - + - 3,18
LK30 tron to tron 16i cau - - - + - 2,321

Ghi chu: S6'liéu ham lrong axit lactic diroc chuyén doi bang log (x+1) trudce khi xit Iy thong ké, voi x
14 gid tri thure do duoc, cdc so trung binh theo sau bdi cdc chir cdi khac nhau thi khac nhau co y nghia
thong ké (p<0,01); +: duong tinh; -: 4m tinh; gid tri I = 43,77** va CV(%) = 5,9%.

Két qua danh gia ham luong axit lactic tao
thanh sau 24 gid nuoi cdy cta 30 chiing vi khu4n
duoc thé hién ¢ bang 2, ham luong axit lactic do
cac chung vi khuan tao ra dao dong tir 1,16 — 6,29
g/1, cao nhat 1a chang vi khudn LK3 (6,29 g/1) va
thap nhat 1a ching vi khudn LK16 (1,16 g/]).

b B il B
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Két qua kiém tra kich thuéc doan gen 16S
rRNA bang cap moéi chuyén biét cta vi khuin
lactic 1a 27F va 1492R duoc thé hién & hinh 1 cho
thdy san phdm doan bang khuéch dai c6 kich
thuéc khoang 1.500 bp, kich thudéc doan gen
khuéch dai bang voéi kich thuéc doan gen cua vi
khuan lactic [21, 22].

1617 18 19 2021 22 2324 2526 272829 30(-) M

L1.5000 S s s S S o - G e S e S S S S e B S s s D D SeS GNP TED S geu EED Sem S

—
1.000 ﬂ
-

500 ==

Hinh 1. San ph4m PCR dién di trén gel agarose 1,5% ctia 30 chiing vi khuin

Ghi chu: M: Thang chuan, ma tir 1 dén 30 twong ung voi ma mau ching vi khuan phan lap tir LK1
dén LK 30; (): doi chung am, thay thé ADN bang nudc khong chira ADN.

Tt két qua phan lap, danh gia chi tieu hinh
thai, sinh ly, sinh hoa, kich thuwéc doan gen 16S
rRNA va ham luong axit lactic tao ra cho thay tat
ca 30 ching vi khuan phan lap déu 1a vi khuin
lactic. Trong d6 chung vi khuan lactic LK3 tao ra
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ham luong axit lactic cao nhat duoc lua chon dé
dinh danh loai vi khudn. Cac dic diém hinh thai,
sinh ly va sinh hoéa ctia vi khu4n lactic LK3 duoc
thé hién & hinh 2.
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Hinh 2. Dic diém hinh thai, sinh ly va sinh héa ctia chiing vi khuian LK3

Ghi chu: A. vi khudn LK3 cay trén moi truong MRS sau 48 gio, B. kiém tra kha nang di dong (khong
di dong), C: nhuom bdo tir (khong tao bao tit), D: nhuom Gram (két qua Gram duong), E: thir nghiém
oxidase (4m tinh, khong xuat hién mau tim), F: thir nghiém catalase (4m tinh, khong xuat hién bot).

3.2. binh danh loai vi khuén lactic Iva chon

AR T AT TG T AT TA G AL G TGO TC TARAAG G TTAL O ACC GG CTTT GGG TG TTAC AR TETCA TG T TRAC G GECOGTE
TETACARGALCOGGEAN GTATTCACGLEGLATEC TEATICGIG ATTACTAGCGATTCCGACTTC ATETAGGECGAGTTGCAGLCTACAATCC

AT A AT AT T ARG A G AT AL LS ACCE TEG Ca GG T TG G AT TG TATATG L ATT G TAG CALCTOTOTAGCOCAGCTLATAL
BEGGCATGATEATTTaACSTCATCC O AL TTCCTLCGETTTE TCACLGGCAGTCTCACTAGAG TELCLAACTGAATGLTGRCAA CTAATAATA
AGGGTTGCGCTOCTTGC GGG ALTTAALC CAACATCTCACGACACGAGLTGALGACAAC CATGCACCACCTOTCACCTTGTOC COGAAGLGARL
GTECTATTTCTAG GATTAG CAAGGGATG TLAMGALCTE G TAAGGTTCI TCRCETTGLTTOG ASTTAAACLACATGCTOCACCRCTFGTRCRGGET
G TCAATT LTI GAG TTTCAACCTT G LGATC LT ACTCCC CAGGLGEAGTECTTAATGLGTTAGCTELGACALTC AAGGGLG CARACCITC
G ATCTAGCACTCATOG T AC GG TR TG GACT ALCAG GG TATC T AR T CCT G TT TG CT AL CEACACTTTC GAGOET CAACRTEAGTTACAG TER
A G G O T TG A TG TG TTE T T AT ATATC TACG CATTTCAC LA CTAC ACATEGAGTTEC ACTTTCCTCTACTECACTC ARG TCATCD
AGTTTCCAAAGCCATTCCTCAGTTGAGCTGAGGGETTTEACTTCAG AT TTARA TASCOGTC TG UG CTCGCTTTACGL COAATARATC DG GATAAL]
GLTTGEGAACATALGTATTACCELCGLTGCTREL ALGTATT TAGCCGTTCCTTTCTGGTAAGATACCOTCACACACTEAACAGTTACTCTCAGTE

COGTTCT T T TTAT AR AGTGTTTTACGAGLCCARACCCTTCATCACACACG CGGCCTTGCTOCATCAGG CTTGCG COCATTGTLGARGATTCL
CTACTG LT T O G TAGGAG TAT GGG CLG TR TCTCAGTCLCATT BTG GLCGAT CAGTCTCTCAA TG LTATGCATCATTGCCTTG GTAAG

COGTTACCTTACC AR TAG CTAATGC AL LG GGG T ATCTCTTAG TGATAG L AGAACCATI TTTCAALCAACAACCATG COETTR TG GTATTA)
TACGETATTAGEALTT T T C A TE T TATCCCE TR TANG AGE TAGE TTALCLACE TETTACTCACCCG TTCGCCALTETTTETCAGATARAN
TCAAATCAGAGLAAGCTICTCAGATLAATTARAGACAAAGLCTTCGALTT

Job Tiia 4 smauancas DK1Y Fibtar Bassbes

Fovsurts for

Pregran
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Hinh 3. So sanh trinh tir doan gen 16S rRNA ciia
ching vi khuidn LK3

Két qua giai trinh ty gen va so sanh trén ngan
hang dit lieu NCBI thé hién & hinh 3. Két qua cho
thdy, trinh tu doan gen 16S rRNA cta ching LK3
la twong déng 100% voéi trinh te doan gen 16S
rRNA cuia chung Weissella paramesenteroides.

33. Mat khudn  Weissella

paramesenteroides LK3 thich hop dé d6ng mu cao
su

s6 vi

Két qua khao sat mat s6 vi khuidn W,
paramesenteroides LK3 thich hop dé danh dong
mu cao su duoc thé hién & bang 3 va hinh 4. Két
qua danh gia dong ma ctia 6 nghiém thic cho thay
lwong mu dong trung binh thu duwoc la 620,87 g,
mu con lai trong nuwéc trung binh thu duoc 1a 46,09
g va ty 1é dong mu trung binh 1a 93,09%. Trong do,
nghiém thitc danh dong mu cao su bang axit acetic
(NT1) c6 ma dong thu duoc cao nhat (663,86 g),
mu con lai trong nuoc thap nhat (3,56 g), ty lé
dong mu cao nhat (99,47%) va khac biet y nghia
thong keé voi 5 nghiém thic con lai. Nghiém thic
dé dong tu nhien (NT2) c6 mu dong thu duogc thap
nhat (549,92 g), mu con lai trong nudc cao nhat
(116,84 g), ty lé dong mu thap nhat (82,48%) va
khac biét y nghia thong ké véi 5 nghiém thitc con
lai. Trong 4 nghiém thic (NT3, NT4, NT5, NT6)
khuian W,
paramesenteroides LK3 khac nhau dé dong maq,

st dung cac mat sO vi
mu dong thu duoc dao dong tir 573,54 g dén
655,10 g, mu con lai trong nuwéc dao dong tir 12,08
g dén 93,21 g, ty 1é mu dong dao dong tir 86,02%
dén 98,19%, trong d6 nghiém thic NT6 c6 mu
dong thu duoc cao nhat (655,10 g), mu con lai
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trong nudc thap nhat (12,08 g) va ty lé ma dong

cao nhat (98,19%).

Bang 3. Két qua dong mi1 cao su thién nhién ctia vi khudn W, paramesenteroides 1. K3

Nghiém N , . Y Mu khong | Ty 1é dong mu
thite Noi dung thi nghiém Mu dong (g) dong (2) @)
B6 sung axit acetic 3% dén khi pH trong ma . d .
NT1 dat 5.4 (d6i ching) 663,86 3,56 99,47
NT2 |Dé dong tu nhién (d6i chimg) 549,92¢ 116,84° 82,48°
2 . ’ A A . g 5
NT3 Chung 1 ml dung dich c6 mat so6 vi khuan 10 573,540 93.21" 86,021
té bao/ml
9 . 7 A A . e 7
NT4 Chung 1 ml dung dich c6 mat so6 vi khuan 10 629,01° 37.83¢ 94,33°
té bao/ml
2 . ’ A A . d 9
NT5 Chung 1 ml dung dich cé mat so vi khuan 10 653,81" 13,06¢ 98,04"
té bao/ml
NT6 Chung 1 ml dung dich c6 mat s6 vi khuan 655,10 12,08! 98,19"
10" té bao/ml
Trung binh 620,87 46,09 93,09
F tinh 1949,00*** | 2059,35*** 2042,01***
CV (%) 0,30 3,95 0,29

Ghi chu: So liéu ty Ié dong duoc chuyén doi bang (x)** trudc khi xur Iy thong ké, voi x I4 gid tri thuc
do duoc; trong cung mot cot cdc gid tri trung binh co cung ky twr khong co sw khac biét co y nghia; ***:

khéc biét rat co y nghia (p<0,001).

NT4-R1 NTS-R1
F —
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Hinh 4. Panh gia d6ng mu cao su
béng vi khu4n lactic
Ghi chu: A: chudn bi mau mu; B: mu dong sau
khi sdy, NT Ia nghiém thic, R I Ian Iap lai: C:- mu
khong dong sau khi say.

Két qua danh gia dong mu cho thady mua dong
thu dugc, ma con lai trong nudc va ty 1é dong mu
cua 2 nghiém thic danh dong mu cao su khi thém
vao 1 ml dung dich c6 mat s6 vi khuian W.

paramesenteroides LK3 1a 10° t€ bao/ml (NT5) va
10" té bao/ml (NT6) khong cé su khac biét y
nghia thong keé, diéu nay cho thdy riang khi tang
mat s6 vi khuin lén nhung ma dong van khong
tang, do d6 nghiém thic st dung 1 ml dung dich
c6 mat so vi khuidn W. paramesenteroides LK3 1a
10° té bao/ml danh dong 2 kg mt nudc duoc chon
la nghiém thuc thich hop nhat. Cac nghiém thic
danh dong bang vi khudn W. paramesenteroides
LK3 c¢6 ty lé dong mu thap hon so véi danh dong
bang axit acetic. Nghiém thirc dé dong mu tu
nhiéen (NT2) c6 ty l¢ dong ma thap hon cac
nghiém thic danh dong bing vi khudn W.
paramesenteroides LK3.
4. KET LUAN

Tt mau mu cao su ty nhién tai Binh Duong da
phan 1ap duoc 30 ching vi khuén lactic. Trong so
30 chting vi khu4n nay da lua chon va dinh danh
duoc vi khudn W. paramesenteroides LK3 1a vi
khuén tao ra ham luong axit lactic cao nhat, dat
6,29 g/1 khi nuoi 24 gio trong 50 ml moi truong
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long MRS & nhiét do 37°C. Két qua dong mu toi uu
nhat khi them 1 ml vi khudn W,
paramesenteroides LK 3 c6 mat s6 10° té€ bao/ml
vao trong 2 kg mi nudc va dé dong trong phong
thi nghiém trong thoi gian 24 gio, ty 16 ma dong
thu duoc 1a 98,04%.
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ISOLATION, SELECTION OF LACTIC ACID BACTERIA FROM RUBBER LATEX IN BINH
DUONG PROVINCE AND TESTING FOR COAGULATING OF RUBBER LATEX

Huynh Duc Dinh, Tran Thanh, Tran Dinh Minh,

Vu Van Truong, Huynh Thi Minh Tam

Summary

The objectives of this study were to isolate the lactic acid bacteria (LAB) in natural rubber latex and to
determine the appropriate amount of lactic acid bacteria (LAB) for coagulating of rubber latex. The
LAB was isolated and selected from latex of clone RRIV 124 at plantation CTLKO7 in Lai Hung
commune, Bau Bang district, Binh Duong province. One ml of selected LAB solution with densities of
10°, 107, 10° and 10! cells/ml was added to 2 kilograms of rubber latex; two control treatments;
meanwhile the control treatment No. 1 was added with 3% acetic acid until the latex pH value was at
5.4 and the control treatment No. 2 was left for natural coagulation. Thirty species were found in
rubber latex, in which species LK3 produced the highest amount of lactic acid (6.29 g/1) and the 16S
rRNA gene sequence of this strain was 100% similar to Weissella paramesenteroides. The results
showed that 1 ml of 10° cells/ml of W. paramesenteroides K3 inoculant was suitable for coagulating 2

kilograms of latex.

Keywords: Coagula, lactic acid, lactic acid bacteria, rubber latex, Weissella paramesenteroides.
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