ISSN 1859-479149

TAP CHI

KHOA HOC N
CONG NGHE \e dil

=
<
z
'_
LLJ.
>
LLI-
T
O]
z
O]
z
O
O
<
>
(@)
O.
T
<
®)
I
54
I
O
<
'_

Tap 63 - S6 2 - Thang 2 nam 2021

B T4p 63 - 56 2 - Théng 2 nam 2021




HOI PONG BIEN TAP

Nguyén Van Hiéu - Vién Han lam Khoa hoc va Cong nghé Viét Nam
Nguyén Viét Anh - Triong Dai hoc Xay duing

Bui Chi Bu - Vién Khoa hoc Ky thuat Nong nghiép Mién Nam

Vi Diing - Hoi Tam Iy hoc Viét Nam

Tran Tho Pat - Truong Pai hoc Kinh t& Qudc dan

Nguyén Binh Bic - Truong Pai hoc Cong nghé - Pai hoc Qudc gia Ha Noi
Vi Minh Giang - Bai hoc Qudc gia Ha Noi

Truong Nam Hai - Vién Han lam Khoa hoc va Cong nghé Viét Nam

Tt Quang Hién - Truong Dai hoc Néng 1am Thai Nguyén

Pham Huy Khang - Truong Pai hoc Giao thong Van tdi

Pham Gia Khanh - Chd tich Hoi Ghép tang Viét Nam

Hd Pac Loc - Truong Pai hoc Ky thudt Cong nghé TP H6 Chi Minh

Nguyén Thi My Loc - Truong Pai hoc Gido duc - Pai hoc Quoc gia Ha Noi
Banh Tién Long - Truong Pai hoc Bach khoa Ha Noi

L& Quan Nghiém - Pai hoc Y Dugc TP H6 Chi Minh

Mai Trong Nhuan - Pai hoc Qudc gia Ha Noi

Nguyén Thanh Phuong - Trudng Dai hoc Can Tho

Nguyén Thanh Thiy - Truong Pai hoc Cong nghé - Pai hoc Qudc gia Ha Noi
Pham Hang Viét - Truong Dai hoc Khoa hoc Tu nhién - Pai hoc Qudc gia Ha Noi

TONG BIEN TAP

Bang Ngoc Bao

PHO TONG BIEN TAP
Nguyén Thi Hai Hang
Nguyén Thi Huong Giang
TRUGNG BAN BIEN TAP
Pham Thi Minh Nguyét
TRUONG BAN TRI SU
Luong Ngoc Quang Hung

TRINH BAY
Binh Thi Luan

TOA SOAN

113 Tran Duy Hung - Cau Gidy - Ha Noi

Tel: (84.24) 39436793; Fax: (84.24) 39436794
Email: khcnvn@most.gov.vn

Tap chi dién td: b.vjst.vn

EDITORIAL OFFICE
113 Tran Duy Hung Str. - Cau Giay Dist. - Hanoi

Tel: (84.24) 39436793; Fax: (84.24) 39436794
Email: khcnvn@most.gov.vn

E-journal: b.vjst.vn

EDITORIAL COUNCIL

Nguyen Van Hieu - Vietnam Academy of Science and Technology

Nguyen Viet Anh - National University of Civil Engineering

Bui Chi Buu - Institute of Agricultural Science for Southern Vietnam

Vu Dung - Vietnam Association of Social Psychology

Tran Tho Dat - National Economics University

Nguyen Dinh Duc - University of Engineering and Technology - Vietnam National
University, Hanoi

Vu Minh Giang - Vietnam National University, Hanoi

Truong Nam Hai - Vietnam Academy of Science and Technology

Tu Quang Hien - Thai Nguyen University of Agriculture and Forestry

Pham Huy Khang - University of Transport and Communications

Pham Gia Khanh - President of Vietnam Society of Organ Transplantation

Ho Dac Loc - Ho Chi Minh City University of Technology

Nguyen Thi My Loc - University of Education, Vietnam National University, Hanoi
Banh Tien Long - Hanoi University of Science and Technology

Le Quan Nghiem - University of Medicine and Pharmacy of Ho Chi Minh City

Mai Trong Nhuan - Vietnam National University, Hanoi

Nguyen Thanh Phuong - Can Tho University

Nguyen Thanh Thuy - University of Engineering and Technology - Vietnam National
University, Hanoi

Pham Hung Viet - VNU University of Science

EDITOR-IN-CHIEF
Dang Ngoc Bao

DEPUTY EDITORS

Nguyen Thi Hai Hang

Nguyen Thi Huong Giang

HEAD OF EDITORIAL BOARD
Pham Thi Minh Nguyet

HEAD OF ADMINISTRATION
Luong Ngoc Quang Hung

ART DIRECTOR
Dinh Thi Luan

GIAY PHEP XUAT BAN

S5 1153/GP-BTTTT ngay 26/7/2011
S6 2528/GP-BTTTT ngay 26/12/2012
S6 592/GP-BTTTT ngay 28/12/2016

Gia: 180001

PUBLICATION LICENCE
No.1153/GP-BTTTT 26th July 2011
No0.2528/GP-BTTTT 26th December 2012
No0.592/GP-BTTTT 28th December 2016




DOI: 10.31276/VJST.63(2).01-04 Khoa hoc Y - Duoc n——

Nghién ctru phat hién dot bién khéng artemisinin trén gen K13
o ky sinh trung sot rét Plasmodium falciparum

Tran Thi Thu Huyén', Nguyén Thi Lan Dung"2, Nguyén Thuy Trang"2,
Nguyén Vin Ninh"2, Ho Anh Son', Hoang Vin Tong'
Vién Nghién citu Y duoc hoc Quadn su, Hoc vién Qudn y

2Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi
Ngay giri bai 2/10/2020; ngay chuyén phan bién 8/10/2020; ngay nhan phan bién 24/11/2020; ngay chép nhan dang 2/12/2020

Tom tit:

Muc tiéu ciia nghién ciru 1a xay dung quy trinh phat hién dot bién trén gen K13 va buédc diu xac dinh tin s6 dot bién
trén gen nay & cac miu Iam sang. Phwong phap nghién ciru: cac miu ADN duge tach chiét tir cic mAu mau ciia 50
bénh nhén that bai diéu tri v6i artermisin thu thap tai khu viee TAy Nguyén. Poan gene K13 dwge nhin véi cac cip
moi dic hidu, gii trinh tw bang phuong phap Sanger va phén tich ddt bién sir dung phan mém Bioedit. Két qua
nghién ciru: khuéch dai thanh cong doan gen K13 ¢6 Kich thwéc 799 bp & chiing P. falciparum, sau khi giai trinh ty
phat hi¢n c¢6 su thay thé nucleotide A>G tai vi tri 1740, din t6i sy thay déi axit amin C>Y & vi tri 580 twong ung.
Trong 50 miu bénh phim, 41/50 (82%) miu xuit hi¢n dot bién C580Y va 9/50 (18%) miu khong mang dot bién,
ngoai ra khong xuét hién dot bién nao khac. Két luan: da thiét 1ap va téi wu dwge quy trinh phat hién dét bién khang
artermisinin trén gen K13 & Ky sinh trung (KST) st rét P. falciparum va xac dinh tan s6 dot bién nay trén gen K13.

Tir khoa: khang artermisinin, K13, P. falciparum.

Chi s6 phén loai: 3.1

- £ X
Dét van dé

S6t rét 1a mot bénh KST nguy hiém giy ty 1¢ tir vong cao.
Nim 2018, sot rét dugc udce tinh da gy ra 405.000 ca tir vong
trén toan thé gioi, hiu hét trong s d6 do P. falciparum (T6 chirc Y
té thé gioi - WHO, 2019). Theo WHO, liéu phap diéu trj két hop
dua trén artemisinin (ACT) 1a liéu phap didu tri s6t rét do nhiém
KST P, falciparum hang du hién nay [1, 2], tuy nhién trong nim
2008, nhimg truong hop dau tién 6 su giam hidu qua diéu trj cia
artemisinin da dugc quan sat ¢ phia tay Campuchia [3]. Cac nghién
ctru sau d6 cho thay su lan truyén khang thude khip Dong Nam A,
dac biét hon la ¢ phia tdy Campuchia, Myanmar, Thai Lan, Lao va
Viét Nam [4-8]. Su xuat hién khang artemisinin ¢ Pong Nam A
cho thiy moi de doa nghiém trong trong cong tac phong chdng sbt
rét do P. falciparum trén pham vi toan cau.

Gen K13 1a mot doan exon mi héa protein Kelch nim trén
nhiém sac thé s6 13, hay con goi 14 protein Kelch 13. Tinh khang
artemisinin lién quan chdt che véi cac dot bién diém don 1é trong
vung propeller trén nhiém sic thé s6 13 cua P falciparum, trong
d6 pho bién nhat 1a dot bién C580Y, phan b dic trung ¢ tidu ving
phia dong song Mé Kong. Viéc xay dung va hoan thién dugc quy
trinh xac dinh cac chi diém dot bién trén gen K13 s& gitip mo ra
mot hudng tiép cAn moi dé giam sat tinh trang khang artemisinin,
qua d6 s& gitp ich cho cong tac phong chdng sot rét tai Viét Nam
mot cach hidu qua hon. Chinh vi vay, chting t6i d tién hanh nghién

“Tac gia lién hé: Email: hoangvantong@vmmu.edu.vn
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ctru phét hién dot bién khang artemisinin trén gen K13 & KST sot
rét P. falciparum.

Doi tuony va phuong phap nghién ciiu
Déi twong nghién cieu

Chiing t6i thuc hién nghién ctru trén 50 miu bénh pham di
thét bai trong viéc diéu tri véi artermisinin duoc thu thap tai khu
vuc Tay Nguyén, Viét Nam dé toi uu quy trinh phat hién dot bién.
Nghién ctru dugc thuc hién tai Vién Nghién ciru Y dugce hoc Quan
su, Hoc vién Quén y. Chung chuén KST P, falciparum (clone 3D7)
duge cung cép boi Vién Y hoc Nhiét doi Tuebigen, CHLB Diic.

Phwong phdp nghién ciru

Tdch DNA: m3u chuén va 50 miu méau thu thap dugc tach
bang kit tach chiét DNA tir mau toan phin GeneJET Whole Blood
Genomic DNA Purification (Thermo Fisher Scientific, M¥) theo
hudng din cta nha san xuat. Nong d6 DNA dugc do bang may
NanoDrop 2000 spectrophotometer (Thermo Fisher Scientific,
M¥), cac miu DNA dugc bao quan ¢ -30°C cho dén khi sir dung
cho phan tmg PCR.

Khuéch dai doan gen c6 chira dot bién ¢ gen K13 va gidi trinh
fw: cap mi sir dung cho phan tmg PCR va g1a1 trinh tu gen dugc
dit tong hop boi Hang IDT (My). Cap mdi Vong 1 1a: moi xuoi
5’-GGG AAT CTG GTG GTA ACA GC-3’ va moi nguge 5°-CGG
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Detection of mutations associated
with artemisinin resistance in K13 gene
of Plasmodium falciparum parasites

Thi Thu Huyen Tran', Thi Lan Dung Nguyen'?2,
Thuy Trang Nguyen', Van Ninh Nguyen'?,
Anh Son Ho', Van Tong Hoang!"

nstitute of Biomedicine and Pharmacy,
Vietnam Military Medical University
2University of Science, Vietnam National University, Hanoi
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Abstract:

Objective: this study aims to develop a methodology
for detecting mutations in the K13 gene and determine
mutation frequencies in clinical samples. Method: total
DNAs were extracted blood samples collected from
50 patients in failure with artemisinin treatment in
the Central Highlands region. A fragment of the K13
gene was amplified, purified, and sequenced by the
Sanger method. The K73 sequences were analysed by
using Bioedit and aligned with the reference sequence
to determine KI3 mutations. Results: successfully
amplified the K73 gene segment with size 799 bp in P
falciparum. After sequencing, there was a nucleotide
substitution of A>G at position 1740, leading to changes
in amino acids C>Y at the respective position 580. In
the 50 patient samples, 41/50 (82%) samples showed
the C580Y mutation, 9/50 (18%) of the samples had no
mutation, and there was no other mutation. Conclusion:
the authors have successfully developed and optimised
a procedure for detecting the mutation C580Y in K73 in
P. falciparum and determined the mutation frequency in
the K13 gene.

Keywords: artemisinin resistance, K13, P. falciparum.
Classification number: 3.1

AGT GAC CAA ATC TGG GA-3’, cip moi vong 2 1a: mdi xudi
5’-GCC TTG TTG AAA GAA GCA GA-3’ va mdi nguge 5’-GCC
AAG CTG CCA TTC ATT TG-3’ [3].

Thanh phan phan tmg PCR nhan gen bao gdm phan tng
Nested-PCR vong 1: master mix: 10 pl, primer K13-1F: 0,5 pl,
primer K13-1R: 0,5 pl, nude: 7 pl, mau: 2 pl, tong thé tich 20 pl.
Phan mg Nested-PCR vong 2: master mix: 10 pl, primer K13-2F:
0,5 pl, primer K13-2R: 0,5 pl, nude: 7 pl, mau: 2 ul, téng thé tich
20 pl. Chu trinh nhiét phan ung PCR: phan ting Nested-PCR vong
1: 94°C trong 5 phit; tiép theo 25 chu ky: 94°C trong 45 gidy,
51°C trong 45 gidy, 72°C trong 1 phut 25 gidy. Cudi cing 72°C
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trong 5 phut. Phan ung Nested-PCR vong 2: 94°C trong 5 phut;
tiép theo 30 chu ky: 94°C trong 45 giay, 50°C trong 45 gidy, 72°C
trong 45 gidy. Cudi cung 72°C trong 5 phut. San pham PCR dugc
dién di trén gel agarose 1,5%, phan tich két qua [3]. San pham
nhan gen duoc tinh sach bang kit GeneJET PCR Purification Kit
(Thermo Fisher Scientific, My), giai trinh ty gen bang phuong
phap Sanger trén may gidi trinh tu gen ty dong, thuc hién boi Cong
ty thwong mai Macrogen (Seoul, Han Qudc) va phan tich két qua
trén phan mém Bioedit.

Két qua nghién ciiu
Két quad 16i wu quy trinh PCR

Thyc hién t5i wu cac thanh ph?m cua quy trinh Nested PCR
nhan ban vung gen K/3: t6i wu nhiét do gén moi, néng d6 mdi cho
ca 2 vong cua phan ing. Két qua toi uu nhiét do gin moi vong 1
(hinh 1): phan tmg PCR dugc thyc hién theo chuong trinh chay
gradlent nhiét do gan moi voi dai nhiét do tir 50- 57°C dé nhiét do
gin moi khong qua thip va phu hop v6i Tm ciia mdi. San pham
phan tmg dugc dién di trén gel agarose 1,5% nhudm trong dung
dich ethidium bromide trong 20 phut, quan st va chup anh trén hé
thdng chup anh gel dé phan tich két qua.

2063 bp

Hinh 1. Két qua t6i wu nhiét do gin mdi vong 1. Giéng 1: marker 1 kb;
giéng 2-4: nhiét d6 gén mdi 51°C.

Két qua dién di cho thay, & nhiét d6 gin mdi khac nhau
cho cac két qua khac nhau. Tai nhiét d6 51°C cho tin hiéu
bing sang va rd nét nhat, nhiét do nay khong qua thap va
khong cao hon nhiéu so véi Ta cia mdi nén nhiét do gan
moi t6i wu duoc lya chon 1a 51°C. Thyc hién thi nghiém
tuong tu quy trinh t6i wu nhiét do gin mdi vong 1, két qua
t6i uru nhiét do gan moi vong 2 dugc thé hién trong hinh 2.

1 2 3 4 5 6 7 8 9 10 11

SROGESTEERS GRS S2E.54°C 532 C ST 2C; 51°C

799 bp

Hinh 2. Két qua tdi wu nhiét d9 gin mdi vong 2. Giéng 1: thang DNA
chudn 100 bp; giéng 2: éng dbi ching am; giéng 3-11: san phim PCR tai
céc nhiét d gén mdi khac nhau lan lugt 1a 58°C, 57°C, 56°C, 55°C, 54°C,
53°C, 52°C, 51°C, 50°C.



Tai nhiét d6 50°C cho tin hiéu bang sang, ro nét, dam
nhét va 1a khoang nhiét d6 thich hop cho phan tng PCR nén
duoc lya chon cho cac nghién ciru tiép theo. Téi wu néng do
mdi: dé chon duoc néng d6 mdi cac cap mdi thich hop cho
phan tmg PCR ca 2 vong, chung t6i tién hanh thir nghiém &
cac dai ndng do mdi tir 0,25-0,45 pM. Cac ndng do déu cho
két qua t6t, chung toi chon ndng d 0,25 uM cho cac lan
chay tiép theo (hinh 3).

Hinh 3. Két qua tdi wu ndng dé mdi. Giéng 1: thang DNA chuin 100
bp; giéng 2-6: san phém PCR tai cac né»ng d6 mdi 1an luot 14 0,25; 0,3;
0,35; 0,4; 0,45 uM.

Két qud nhén gen K13

San phim Nested-PCR duoc dién di trén gel Agarose
1,5%, 120 V trong vong 30 phut. Két qua dién di san pham
PCR cho thay cic bang xuit hién déu rd nét, ding kich
thudc 799 bp theo ly thuyét va khong xuat hién san pham
phu (hinh 4). Nhu vay, diéu kién cho phan tng nhan gen
da duoge toi wu. San phﬁm s€ dugc tinh sach st dung b kit
GeneJET PCR Purification Kit (Thermo Fisher, M¥) va giai
trinh tu.

10 11 12

13 14

799 bp

Hinh 4. Két qua dién di san phdm Nested-PCR. Giéng 1: thang DNA
chuén 100 bp; giéng 2-14: san phim DNA dién di sau tinh sach.

Két qua gidi trinh tw Sanger

Chung t6i da tién hanh giai trinh tu 50 san pham tinh
sach PCR tir 50 mau bénh phrflm ctia bénh nhan thét bai diéu
tri v6i artemisinin thu thap dugc & khu vuc Tay Nguyén, két
qué thu dugc thé hién trong hinh 5. Tir két qua giai trinh tyr
cac mau thu dugc chiing t6i nhan thay: cac pick thu dugc co
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tin hiéu rd rang, khong bi nhiéu, nhu vay tat ca cic mau cia
chung t6i da dugc giai trinh ty thanh cong.

i) M ) ) b)) 3 b [ [ [ #
GAACAATTTCCATATGCCTTATTAGAAGCTAGAAGTTCAGCAGCAGCTTTTAAT TACCTTAATCAAATATATETTCTTGGAGGTATTGATAATGAACATAACATAT

il L | PORCERTPERIAEN | bt
IGH DU RN ANT

i i N
R
Hinh 5. Két qua giai trinh tw doan gen K13 ciia mu bénh.

\M

Két qud phan tich djt bién bang phan mém Bioedit

St dung phan mém Bioedit dé so sanh trinh ty doan gen
K13 cua mau bénh phém thu duoc voi trinh tu tham chiéu
gen K13 trén ngan hang gen (mé s6 NC 004331.3), két qua
dugc thé hién 6 hinh 6.

[T
| 20 30 40 50 €0 70 80 90

01-K13-2R EONNANNNNTTAGACTTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCARAATTCATTTTTTTC - |
02-K13-2R FONNNNNNTTAGAACTTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCAARATTCATTTITTTTC
03-K13-2R GO TNNNNNTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCARAAT TCATTTTTTTC
04-K13-2R HONNNNNNTTAGAACTTCGCCATTTTCTCCTCCTGTART TATATAAGAATCTGACAATGTGGCAGCTCCARRAT TCATTTTTTTC
05-K13-2R AQNNNNNTTTAGANCTTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCAAAATTCATTTTTTTC
06-K13-2R BONNNNNNNTTANNNTTCGCCATTTTCTCCTCCTGTART TATATAAGAATCTGACAATGTGGCAGCTCCARRAT TCATTTTTTTC
07=K13=2R CONNTNNNNTAGANCTTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCAAAATTCATTTTTTTC
10-K13-2R DONNTNNNTTAGANCTTCGCCNTTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCAARATTCATTTTTTTC
18-K13-2R EO GACTTCGCCNTTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCARAAT TCATTTTTTTC
19-K13-2R FONNNTNNNTTAGACTTCGCCATTTTCTCCTCCTGTART TATATAAGAATCTGACAATGTGGCAGCTCCAARATTCATTTTTTTC
21-K13-2R GOATNNNTTTAGAACTTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCAAAATTCATTTTTTTC
22-K13-2R HONNNNNNTTTAGACTTCGCCATTTTCICCTCCTGTAATTATATAAGAATCTGACAATGIGGCAGCTCCAAAATTCATTTTTTTC
23-K13-2R AONNNTNNNNTNNNNNTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCAAAATTCATTTTTTTC
30-K13-2R BONNNNNNNTTAGACTTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCARRATTCATTTTTTTC
31-§13-2R CONNNINNNTTNNNNTTCGCCATTTTCTCCTCCTGTART TATATAAGARTCTGACARTGTGGCAGCTCCARRAT TCATTTTTTTC
34-K13-2R DONNNTNNTTTANNNNTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCAAAATTCATTTTTTTC
35-K13-2R EQNNNNNNTTTNNNNNTCGCCATTTTCTCCTCCTGTAATTATATAAGAATCTGACAATGTGGCAGCTCCAARATTCATTTTTTTC
36-K13-2R FOGNNNNANTTANNNNTCGCCATTTTCTCCTCCTGTART TATATAAGAATCTGACAATGTGGCAGCTCCARRAT TCATTTTTTTC
37-K13-2R GONNTNNNTTTAGACTTCGCCATTTTCTCCTCCTGTART TATATAAGAATCTGACAATGTGGCAGCTCCAARAT TCATTTTTTTC
TAGACTTCGCCATTTTCTCCTCCTGTAATTATATARGAATCTGACAATGTGGCAGCTCCAARATTCATTTTTTTC

38-K13-2R_HO

Hinh 6. So sénh trinh tw miu véi trinh tw tham chiéu trén GeneBank.

Phan tich 50 mau bénh pham, chiing t6i thu dugc két qua
nhu hinh 7, 8.

gy IREERERRER] IKEXERERRE) RERERRERE] IKEREERERE IREERERRER] IREEREREERRREARR LRl 1
= 1700 1710 1720 1730 1740 1750 1760 1170

NC 004331.3:c17.GTAGAGGTGGCACCTTTGAATACCCCTAGATCATCAGCTATGTGTIGTIGCITTTGATAATARAATTTATGTCATTGGTGGAAC
3877674 5 K13-2|. AL

3877678 &0 R13-
3877680 35 K13-
3877681 23 R13-
3877682 38 K13~
3877662 45 R13-
3877663 57 K13~
3877664 2 R13-2
3877665 27 K13-.. B,
3877666_55_R13=i[- =v v mmmmmnnnnn e 2

\ . r 2 a oA
Hinh 7. Vi tri xdy ra dét bien G>A.
( A 00 410 40 430 0 450 460 470 430
ACCTTTGAATACCCCTAGATCATCAGCTATGTGTGTTGCTTTTGATAATAAAATTTATGTCATTGGTGGAACTAATGGT GAG:

420 430 440 430
(B) ACCTTTGAATA.CCCCT AGATCATCAGCTATGTGTGTTGCTTTTGATAAT A%A%TTT%TGTC%TTGGTGG lACTlAT GGTGA‘

WWW\/VWMW\/WWWW\HM i KA 5371““5WWWWW\NM
w

C 100 410 20 40 40 450 460 4710 450
( ) ACCTTTGAATACCCCTAGATCATCAGCTATGTATGTTGCT TTTGATAATAAAATTTATGTCATTGGTGGAACTAATGGT GAG

e

Hinh 8. Két qua giai trinh ty nhin gen K13. (A) chung chuén, (B) miu

khéng dot bién, (C) mau xay ra dot bién thay thé nucleotide.

L T T T I R A A A A B B
S€0 S70 S80 SS0 I
YDHRMRKAWVEVAPLNTP MCVAFDNRKIYVI TN

Hinh 9. Dot bién C580Y.
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Nhitng mau ¢6 sy thay thé nucleotide A>G tai vi tri 1740 dan
t6i su thay doi axit amin C>Y & vi tri 580 tuong tmg, dot bién nay
dugc goi 1a C580Y (hinh 9). Trong tong s6 50 mau bénh pham,
chung t6i thu duoc 41/50 (82%) mau xuat hién dot bién C580Y nay
va chi c6 9/50 (18%) mau khong mang dot bién, khong xut hién
dot bién nao khac.

Nhu véy, trong nghién ctru ndy cua ching toi, dot bién C580Y
chiém wu thé trong tong sé mau nghién ctru, ty 1¢ nay tuong duong
v6i nghién ctru cia B.Q. Phiic va cs (2017) [9] véi ty 1& dot bién
C580Y tai Viét Nam tang tir 34,5 (ndm 2015) dén 90,5% (nim
2017). Theo N.V. Thanh va cs (2017) [10], ty 1¢ dot bién C580Y tai
Binh Phudc ndm 2015 xuat hién trén 14/14 (100%) truong hop that
bai diéu tri voi artemisinin, Nghién ciru tir nm 2009 dén nim 2016
chi ra dot bién C580Y chiém wu thé cao, dic biét 1a 79,1% (34/43)
phén 1ap ¢ tinh Binh Phudc va 63% (17/27) phén lap ¢ tinh Gia
Lai[10]. Theo nhiéu nghién clu téng hop, tai Viét Nam c6 mot $0
dot bién trén gen K13 d6 1a: F4461, M4761, YA93H, R539T, 1543T,
P533L va C580Y, tuy nhién khong co bang chimg cho thdy bat cir
KST niao mang nhiéu hon 1 dot bién va tin suit xuat hién cta céc
dot bién trén thay doi theo timg giai doan. Ty 1¢ chung KST ¢6 kiéu
gen dot bién K13 tang tir 8,7 (20/231) nam 2009 1én 79,1% (34/43)
nam 2016 (p<0,001). Ty 1¢ dot bién cua C580Y tang tir 1,7 (4/231)
trong giai doan 2009-2010 1én 79,1% (34/43) trong giai doan 2015-
2016 (p<0,001). Trai nguoc voi sw gia tang vé muc do ph bién cua
dot bién C580Y, dot bién 1543 T giam tan sb tir 10,2 (15/147) trong
giai doan 2010-2011 xudng con 2,1% (1/48) trong ndm 2013-2014
v sau d6 bién mat.

Dot bién K13 dugc quan sat 1an dau tién & Pailin, mién tay
Campuchia 1a C580Y va no lan sang Théai Lan va Lao trong
khoang thoi gian tir nam 2008 dén 2015. Hién nay, dot bién nay
thuong chiém wu thé & Campuchia, Myanmar, Thai Lan, Lao va
duoc coi 13 du hiéu phan tr manh dbi voi khang artemisinin ¢
chung P, falciparum. Nghién ctru ciing cho thay dot b1en C580Y o
Campuchia, Thai Lan, Lao va Viét Nam c6 cung nguon goc trong
khi d6 dot bién C580Y ¢ Myanmar ¢ ngudn goc di truyén khac.
C580Y ciing 1a dot bién duy nhét trén gen K13 xuét hién ¢ Nam
M, tuy nhién dot bién nay dugc cho 1 c6 ngudn goc doc 1ap so voi
dot bién C580Y & Campuchia [11].

Nghién ctru tai Viét Nam cho thay sy gia ting uu thé cuia dot bién
C580Y, twong ty nhu di thiy ¢ cac nudc lang giéng Campuchia,
Lao va Thai Lan. Mot cau héi quan trong la li¢u cac KST dot bién
K13, va dot bién C580Y ndi riéng duge “nhap khéau” tir céc quéc
gia khéc trong khu vyc hay ching xuat hién doc 1ap & Viét Nam?
Mot nghién ciru bao gdm mét s6 KST tir tinh Binh Phudc (c6 trong
nghién ciru hién tai) cho thdy cdc miu cta Viét Nam mang Y493H,
1543T va dot bién C580Y ¢6 céc di dang K13 swon dai giong hét
v6i cic KST Campuchia [10]. Dicu nay cho thay dot bién K13 &
KST tir ca hai phia bién giéi Viét Nam - Campuchia c6 chung mot
t6 tién, mdc di khong thé xéc dinh chic chin hudng ndo cia cac
chung nay da lan rong [12]. Mat khac, dot bién C580Y trén gen
K13 &' Ninh Thuan va Gia Lai duoc quan sat thdy c6 cac haplotypes
16i rét giong nhau va c6 sy khac biét so voi C580Y & Binh Phudc,
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dleu nay cho thay céc dot bién ¢ hai dia diém nay co thé c6 ngudn
gbe chung, dong thoi C580Y & 2 tinh nay c6 thé xuat hién sém hon
¢ Binh Phudc [13].

Theo S. Nair va cs (2018) [14], co dén 125 dot bién trén gen
K13 dugc phat hi¢n co lién quan dén tinh khang artemisinin, nhung
chi c6 dot bién C580Y duoc dinh hinh va lan rong tdi cac khu vuc
khéc nhau, gia thuyét cho ring dot bién C580Y gitip cho KST c6
strc dé khang tot hon, kha ning chdng chiu tic dong tot hon, do d6
gitip n6 lan truyén manh m& hon so voi cac dot bién khac.

£ ~
Két luan

Ching t0i dd xdy dung va t6i vu thanh cong quy trinh xéc
dinh dot bién trén gen K13 & KST sbt rét P. falciparum khang
artemisinin, va buéc dau xéc dinh dugc tan suat dot bién C580Y
trén gen K13 1a 82% trén cdc mau bénh phe“im thu thap duoc.
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Tom tit:

Mot s6 da hinh don nucleotide ciia gen XRCC3, trong dé c6 rs1799794, anh hwéng dén qua trinh sira chira DNA
va do d6 anh hwéng dén nguy co' mic ung thw & ngwoi. Nghién ciru nay co muc tiéu xac dinh sy phan b6 ciia SNP
rs1799794, dong thoi danh gia moi lién quan giira SNP nay véi nguy co mic ung thw vii. Nghién ciru dwgce tién hanh
trén 208 bénh nhan ung | thw vi va 208 phu nir khée manh c6 do tudi twong wng. Ky thuit enzyme cit gi¢i han (PCR-
RFLP) duoc ap dung dé xac dinh da hinh gen. Két qua cho thiy: ty 1¢ alen A va G & nhém bénh 1a 0,575 va 0,425,
6 nhom chirng 1a 0,548 va 0,452. Ty 1¢ kiéu gen AA, AG, GG & nhom bénh 1a 34,6, 45,7 va 19,7%; & nhom chirng la
33,2, 43,3 va 23,5%. Kiéu gen AG c6 lién quan téi sw khéi phat sém ciia ung thw v, lam tang nguy co mac ung thw
vii 6 nhom <45 tudi. Kiéu gen GG c6 tac dung bdo vé, lam giam nguy co mic ung thw vii 6 nhém <45 tudi.

Tir khoa: gen XRCC3, SNP rs1799794, ung thw vi.
Chi s6 phén logi: 3.1

Pat van de

Ung thu v 1a bénh 1y ung thu phd bién hang dau ¢ phu
nir, dmg thir hai trén thé gi6i sau ung thu phdi. Nam 2018,
thé gi6i ghi nhan 2,09 triéu truong hop mic ung thu vi, chiém
11,6% tong s ca mic ung thu méi. Can bénh nay dimg thir
hai trong nhiing nguyén nhan gay tir vong do ung thu ¢ phu
nir [1].

C6 nhidu co ché gay ung thu ndi chung va ung thu va
ndi riéng, trong d6 hién tugng dat gy ca 2 mach cia phan
tir DNA do tic nhan giy ung thu 14 loai ton thwong nguy
hiém nhat, ¢6 vai trd trong hinh thanh va tién trién cuia khoi
u, ddng thoi gy mat on dinh bo gen cua té bao [2, 3]. Pé
chéng lai co ché nay, co thé san xuat ra ho protein RAD51
¢6 vai tro bao v¢ va stra chira lai phan tt DNA, dam bao
sw 6n dinh cua phan tir [4]. XRCC3 1a mot trong nhiing
protein trong ho protein RADS51. Nhiéu nghién ctu da
chting minh céac da hinh don nucleotide (Single nucleotide
polymorphism-SNP) ciia gen XRCC3 ¢6 thé lam thay ddi
thanh phan cta protein dugc ma hoa, anh hudng t6i chirc
ning stra chira DNA va do d6 anh huong dén su xuét hién
ctia ung thu ndi chung va ung thu va noi riéng. Mbi lién
quan gitra SNP v&i nguy co sinh ung thu ¢ cac ca thé khac
nhau 1a khac nhau. SNP rs1799794 ctiia gen XRCC3 da duogc
mot s6 nghién ctru trén thé gidi phan tich vé vai trd véi bénh
Iy ung thu v [5-8]. Tuy nhién, nhiing két qua thu dugc chwa

“Tac gia lién hé: Email: tranvankhanh@hmu.edu.vn
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thdng nhat: mot s6 nghién ctru cho thiy sy lién quan giira
SNP 151799794 v6i bénh 1y ung thu via ¢6 ¥ nghia thong ké
[5-7], mot s6 nghién ciru khac cho rang khong c6 mdi lién
quan gitra SNP rs1799794 véi nguy co méc bénh [8].

Tai Viét Nam, chua c6 nhitng nghién ctru vé da hinh don
nucleotide cta gen XRCC3 trén bénh nhan ung thu va. Do
do6, nghién ctru nay dugc thuc hién véi hai muc tiéu: 1) Xac
dinh sy phan bd da hinh don nucleotide rs1799794 cua gen
XRCC3 trén bénh nhan ung thu va va nhom d6i chimg tai
Viét Nam; 2) Panh gia mdi lién quan giita da hinh nay véi
nguy co mic bénh ung thu vi.

Doi tuong va phuong phap nghién ciiu
Doi twong

Nhoém bénh: 208 bénh nhan ung thu vu duoc diéu tri tai
Bénh vién K. Cac bénh nhan duge chan doan xac dinh ung
thu va bé'mg lam sang, can lam sang va mé bénh hoc. Loai
trir nhitng bénh nhan méc ung thu khac phbi hop, bénh nhan
khong dong ¥ tham gia nghién ctru.

Nhom chung: 208 phy nit 1a nhitng ngudoi khde manh
thong qua cac dot kham stic khoe dinh ky tai Bénh vién Phu
san Trung uong, tién sir khong mic ung thu cac loai, d§ tubi
twong (mg v6i nhém bénh. Loai trir nhitng ddi twong tir chdi
tham gia nghién ctru.
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Abstract:

The single nucleotide polymorphisms of the XRCC3
gene including rs1799794 affect the DNA double-
strand break/repair. Therefore, it plays a critical part
in the initiation of carcinogenesis. This study aimed
to investigate the distribution of rs1799794 and the
association between rs1799794 and breast cancer risk.
The study was performed in 208 Vietnamese females
suffering from breast cancer and 208 age-matched
normal healthy controls. DNA was extracted from whole
blood whilst genotyping was conducted using PCR-
RFLP. The results show that the frequency of the A and
G allele in the case group are 0.575 and 0.425, in the
control group are 0.548 and 0.452. The frequency of AA,
AG, GG genotype in the case group are 34.6, 45.7, and
19.7%; in the control group are 33.2, 43.3, and 23.5%.
AG genotype of rs1799794 associated with disease onset
early of breast cancer, increasing the risk of breast
cancer among those who were 45 years old and younger.
The GG genotype has protective effects and reduces the
risk of breast cancer in the age group <45 years.

Keywords: breast cancer, SNP rs1799794, XRCC3.
Classification number: 3.1
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Phuwong phap
Quy trinh nghién ciru:

Tach chiét DNA: DNA tong sb dugc tach chiét tir 2 ml
mAu méau chira chit chéng dong EDTA. Quy trinh tach chiét
duogc thyc hién theo huéng dan cua cong ty san xut kit
Promega Wizard Genomic DNA Purification. Str dung may
NanoDrop 2000c dé do ndng d6 DNA va do tinh sach thong
qua ty 1¢ A260/280.

Xac dinh kiéu gen st dung ky thuat PCR-RFLP:
doan DNA chita SNP 151799794 ctua gen XRCC3
duoc khuéch dai véi cap mdi co trinh tu: mdi xudi:
5’-TGAGGCGCCTAATCAGC-3’; moi nguoc:
5"-ACCTGACACAGTTCGTCGC-3’. San pham PCR thu
dugc c6 kich thude 293 bp. Thanh phan phan img PCR (thé
tich 10 pl) gdom: 1,8 pl H,O, 5 pl Tag DNA polymerase,
0,6 pul moi xudi, 0,6 ul moi nguoc, 2 ul DNA. Chu trinh
nhiét ctia phan trng: 94°C trong 5 phtt, sau d6 lap lai 35 chu
ky luan nhiét: [94°C/30 giay, 55°C/30 giay, 72°C/30 giay],
bude tiép theo 72°C trong 10 phit. Bdo quan san phim &
4°C. San pham PCR duoc dién di trén gel agarose 1,5% voi
dién thé 100 V trong 20 phit.

Xac dinh SNP 151799794 ciia gen XRCC3 bang k thuat
enzyme cit gidi han FokI. San pham sau khi cit enzyme
dugc dién di trén gel agarose 3%. Cac kiéu gen khac nhau
duoc xac dinh dwa vao sb luong va kich thudc cac bang dién
di trén gel: kiéu gen AA cho 2 bang c6 kich thudc 14n lugt
100 bp va 193 bp, kiéu gen AG cho 3 bing co kich thudc
1an lugt 100 bp, 193 bp, 293 bp, kiéu gen GG cho 1 bang c6
kich thudce 293 bp.

Ba mau DNA tach chiét bat ky dai dién cho ba kiéu gen
dugc chon giai trinh tu dé kiém tra do chinh xéc cua phuong
phap enzyme cit gidi han.

Xir 1y 56 liéu: st dung phan mém phan tich SPSS 20.0 dé
phan tich thong ké. Ty 1& kiéu gen va alen trong nhom bénh
va nhom chimg duoc so sanh bang cach sir dung kiém dinh
y? hoic test Fisher (kiém dinh 2 phia). Tién hanh phan tich
mdi lién quan cta kiéu gen v6i bénh ung thu va bang hoi
quy logistic da bién dé tinh ty suat chénh (OR) v6i khoang
tin cay 95% (CI). Ddi tugng nghién ctru duoc chia thanh cac
nhom dua trén nhom tudi (<45, 45-54, >54).

Dao dirc nghién ciru

Pé tai da duoc Hoi déng Pao duc Truong Pai hoc Y
Ha Noi1 chép thuan theo Ching nhan chéip thuan sb 107/
HPPDPHYHN. Cac d6i tuong tham gia nghién ciu la
hoan toan ty nguyén va c6 quyén rat khoi nghién ctru tai
bét ky thoi diém nao. Cac thong tin lién quan dén bénh nhan
dugc ddm bdo gilr bi mat.



Keét qua

D6 tudi phat hién bénh ciia nhoém bénh tir 23 dén 73 tudi,
trung binh 47,36+9,72 tudi. Ty 1é bénh nhan phat hién bénh
trong do tudi <45 1a nhidu nhét (44,7%), ty 1¢ phat hién bénh
thip hon & nhom tudi 45-54 (31,7%), va it nhat & nhom >54
tudi (23,6%).

Dién di san phim cit ciia SNPs cho thiy cac bing DNA

16 nét, phan tach 16 rang, kich thudc phu hop véi timg kiéu
gen (hinh 1).

M GG

AA AG 1 2 3 4 5 6 7 8

293 bp
193 bp
100 bp

Hinh 1. Két qua dién di san ph?;m ciit doan gen XRCC3 béng enzyme
FoklI & bénh nhan ung thw vii. M: marker 100 bp, GG: miu chimg mang
kiéu gen GG, AA: miu chimg mang kiéu gen AA, AG: mau chimng mang
kiéu gen AG; kiéu gen AA (2,6), kidu gen AG (5,7,8), kiéu gen GG (1,3,4).

San pham PCR-RFLP cua cac kiéu gen AA, AG va GG
duoc kiém tra lai bing phuong phép giai trinh ty gen (hinh
2) va so sanh voi trinh ty chuan ctia gen XRCC3 trén ngan
hang gen (Genebank) (NG _011516-c.316A>G). Két qua
giai trinh ty thu dugc tring khép véi két qua xac dinh kiéu
gen bang phuong phap PCR-RFLP.

AG GG

|

CAGCAGGGTGTGCAC)

k\A j\j\ A[\ 8 f/\, W t.AnJ(\A\/\

Hinh 2. Két qua giai trinh ty san phim PCR doan gen XRCC3 chira
SNP rs1799794 ciia cac bénh nhan mang kiéu gen AA, AG, GG.

Két qua xac dinh da hinh nucleotide rs1799794 trén bénh
nhan ung thu v bing phuong phap RFLP dugc thé hién &
bang 1. Ty 1¢ allele A 1a 0,575 va allele G 1a 0,425 & nhom
bénh. Ty 1& nay ciing tuong tu & nhom ching, allele A chiém
0,548 va allele G 1a 0,452. Sy phan b ty 1¢ allele giita 2
nhom khéc biét khong c6 ¥ nghia théng ké v6i p=0,442. Ty
16 cac kiéu gen AA, AG, GG lan luot 1a 34,6, 45,7, 19,7%
o0 nhom bénh va tuong ung la 33,2, 43,3, 23,6% ¢ nhom
chung. Sy phéan b cac kiéu gen giira 2 nhom nay khong c6
su khéc biét co y nghia thong ké véi p=0,634.
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Bang 1. Phan bé ciia SNP rs1799794 va méi lién quan giita SNP
rs1799794 va nguy co mic ung thu vi.

K slen, ki gen Nhom hénh Nhom chiing ORGS%CY )
n % n %
Kibudln A 239 575 28 548 1113 "
G 177 05 18 452 (0,847-1,464) ’
AA 7 M6 69 32
Kiéu gen AG 95 579 53 0,634
GG 41 197 49 236
GG AA ) 67 6 585 1247 vais
GG 4] 363 4 415 (0,734-2.119) ’
. AA 7 43,1 69 434 0,989
MAG AG 95 59 90 56,6 (0,638-1,532) 09%
GGG AG 95 69 90 64,7 1262 e
GG 4] 00 4 353 (0,761-2,091) ’
AACICG AA 7 346 69 332 1,066 0756
AGHGG 136 654 139 668 (0,711-1,601) ’
AR ACTAGG AATAG 167 80,3 159 764 1,255 0341
GG 41 197 4 236 (0,786-2,005) ’
Ny AG 95 457 90 43 1,102 o
AA+GG 113 543 118 56,7 (0,749-1,623) ’

Khi phan tich sau hon bing cach so sanh kha ning méc
bénh cua cac kiéu gen theo md hinh di truyén khac nhu:
ddng hop (GG vadi AA), di hop (AG v6i AA va AG v6i GG),
mo hinh di truyén troi (GG+AG véi AA), md hinh di truyén
lan (GG v6i AA+AG), mo hinh siéu trdi (AG voi AA+GQG)
khong thiy c6 su khac biét co y nghia thong ké.

Tuy nhién, khi phan tich mdi lién quan cua SNP
151799794 vé6i nguy co méc ung thu va theo nhom tudi
phat hién bénh cta nhém bénh va nhom tudi twong Gmg ctia
nhom chimg cho thay: trong nhom <45 tudi, ty 1é cac kiéu
gen AA, AG, GG ctia nhom bénh va nhom ching khac biét
¢6 y nghia théng ké véi p=0,043. Ty 18 AG va GG ciia nhom
bénh va nhom chimg khac biét cé y nghia thong ké, ty 1¢ GG
& nhom bénh thdp hon nhém chimg 2,793 1an véi p=0,013,
OR=2,793, khoang tin cdy 95% cua OR nhan gia tri tir
1,230 dén 6,340 khong chtra 1. Ty 16 AA+AG va GG cua
nhom bénh va nhém chung khéc biét c6 y nghia théng ke,
ty 18 GG ¢ nhom bénh thap hon nhém chimg 2,388 1an véi
p=0,024, OR=2,388, khoang tin cdy 95% ctia OR nhén gia
tri tir 1,105 dén 5,161 khong chta 1. Ty 16 AG va AA+GG
ctia nhém bénh va nhom chimg khac biét c6 y nghia thong
ké, ty 16 AG & nhom bénh cao hon nhém ching 1,839 1an
voi p=0,042, OR=1,839, khoang tin cdy 95% cta OR nhan
gia tri tir 1,018 dén 3,320 khong chira 1. Két qua thé hién
trén bang 2.
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Bang 2. Méi lién quan giita SNP rs1799794 va nguy co méc ung thw
vii & nhém <45 tudi.

Nhom 2 . Nhom bénh ~ Nhém chimg OR
tudi Kiéu alen kiéu gen . % . - (95%Cl) P
) A 1597 95 54
Kiéu alen . 5 a3 8l m 2(3?23()322] 914) 0,274
AA 300 0323 30 341
Kiéu gen AG 510 548 35 398 0,043
GG 2129 B3 2l
GO AA 0074 0 S66 1917 o
GG 2 86 3 Bg 0809459 7
‘ AA 0003 30 462 (e
<45 AAG AG 5163 35 538 (0353-1333) =
. AG I8l 35 603 2793
A GG 2 19 3 397 (1,230-6,340) e
AviAGIGE T O 0,793
AGIGG 63 617 8 659 (04%6LT10)
G AA+AG 81 87,1 65 73,9 2388 -
GG 2 1y 3 261 (LSS
. AG 51 48 35 39,8 1.839
AG vi AA+GG ’ 0,042

AMGG 4 452 B 602 (1018-3320)

Tudi phat hién bénh trung binh cua cac kiéu gen ciia SNP
151799794 khéc biét khong c6 ¥ nghia théng ké voi p=0,216
(bang 3). Tuy nhién c6 su khac bi€t c6 y nghia thong ké giira
cap kiéu gen AG va GG trong ba nhom tudi phat hién bénh:
ty 1& cap kiéu gen AG va GG clia nhom <45 tudi va nhém
45-54 tudi khac biét nhau c6 ¥ nghia théng ké, ty 1¢ AG cua
nhom <45 tudi cao hon nhom 45-54 tudi 2,72 lan. Ty 1€ cép
kiéu gen AG va GG cua nhom <45 tudi va nhom >54 tudi
khac biét nhau ¢6 ¥ nghia thong ké, ty 16 AG cua nhom <45
tudi cao hon nhém >54 tudi 2,908 lan.

Biing 3. Méi lién quan giira kiéu gen ciia SNP rs1799794 véi tudi phat
hiéin bénh trung binh va giira cip kiéu gen AG va GG véi cac nhom
tudi phat hién bénh.

AA AG GG
rs1799794 R Re R p
n Tuoi n Tuoi n Tuoi
Tuoiphéthignbénh o) 4776 o5 4621 41 4929 0216
trung binh
Nhom tui AEI6Y OR p
AG GG
n 51 12
=0 % 81 19 2,720
0 £
rsa n 25 16 (11196613 *0%
) % 61 39
n 25 16
45-54
% 61 39 1,069 e
n 19 13 (0,416-2,748)
>54
% 59,4 40,6
51 12
=i n/ 81 19 2,908
° : 0,024
n 19 13 (1,130-7,482)
>54
% 59,4 40,6
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Tudi phat hién bénh trung binh trong nghién ctru 1a
47,36 tudi, twong dong véi két qua nghién ctru trude d6 cia
Ali va ¢s (2016) [6] cho két qua tudi phat hién bénh trung
binh 14 48 tu6i. Ung thu v trong nghién ciru gip nhiéu nhat
& nhom tudi tién man kinh (<45 tudi), co sy khac biét so voi
nghién ctru cua Dumitrescu va Cotarla (2005) [9] gép nhiéu
nhit & d6 tudi man kinh (45-54 tudi). Sy khac biét nay co
thé do su khac biét vé gen, 16i song, tho nhudng va cdc tac
dong ngoai canh. Tac dong téng hop cua cac yeéu t6 nay anh
huong dén sy khoi phat ung thu v, tudi khoi phat bénh
trong nghién ctru ndy xay ra sém hon.

Két qua nghién ctru nay cho thdy, khong c6 mbi lién
quan gitta SNP 151799794 ctia gen XRCC3 véi nguy co mic
ung thu via. Phén tich theo nhém tudi cho thdy, nhom <45
tudi c6 mbi lién quan giita cac kiéu gen ciia SNP 151799794
v6i nguy co mic thu vi (p=0,043). Phén tich theo cic mo
hinh di truyén cho thiy co su khac biét c6 ¥ nghia thong
ké gitra cac cap kiéu gen ctia nhom bénh va nhom chimg:
theo mo hinh di hop, ty 1€ mic ung thu va cua nhom kiéu
gen GG thip hon 2,793 1an so v6i nhom kiéu gen AG voi
p=0,013; theo mé hinh di truyén lan, ty 16 mic ung thu va
& nhom kiéu gen GG thap hon 2,388 lan so véi nhom kiéu
gen AA+AG vai p=0,024; theo mo6 hinh siéu trdi, ty 1€ mic
ung thu vii & nhom kiéu gen AG cao hon 1,839 lan so voi
nhom kiéu gen AA+GG voi p=0,042. Nhu vay, kiéu gen
GG co tac dung lam giam nguy co ung thu vi, kleu gen AG
lam tang nguy co mac ung thu va trude do tudi méan kinh
(<45 tudi). Cac nghién ctru trén thé gigi v& SNP rs1799794
cho két qua khong thong nhét giita céc loai ung thu khac
nhau, va nghién ctru trén cung mot loai ung thu ciing cho
két qua mau thuan gitra cac quan thé nghién ciru khac nhau.
Nghién ctru vé 151799794 trén bénh nhan ung thu vii trong
quéan thé ngudi Dai Loan cia Su va cs (2015) [10] cho két
qua rs1799794 khong lién quan dén nguy co mic ung thu
va voi p=0,5195. Mot nghién ctru phan tich gop cua X.-F.
He (2012) [8] trén quéan thé da ching toc ciing cho két qua
khong c¢6 mdi lién quan giira rs1799794 voi nguy co mic
ung thu vii. Mot sb nghién nghién ctru cho thiy c6 mbi lién
quan gitra rs1799794 véi nguy co mic ung thu va: nghién
ctru cta Ali va cs (2016) [6] cho két qua SNP rs1799794 lam
giam nguy co ung thu v, nhung nghién ctru ciia Al Zoubi va
cs (2017) [7] cho két qua rs1799794 lam ting nguy co mic
ung thu vi. Ddi vai cac loai ung thu khac, két qua ciia cac
nghién ctru vé SNP rs1799794 vén ton tai nhidu mau thuan.
Mot nghién ctru phan tich gop duoc tién hanh trén quan thé
ngudi da tring [11] cho két quars1799794 c6 mdi lién quan
v6i nguy co méic ung thu budng tring. Céac nghién clru vé
ung thu phéi, ung thu phdi khong té bao nhé trong quan thé
ngudi Trung Qudc [12, 13] cho thiy rs1799794 lai co tac
dung lam gidm nguy co ung thu. Nguoc lai, mot nghién ctru
vé ung thu tuyén giap [14] trén quan thé ngudi Pakistan cho
thdy rs1799794 1am ting nguy co ung thu. Mot s6 nghién



ctru vé anh huong ctia rs1799794 vai cac phuong phap dleu
tri ung thu ciing cho két qua khac nhau. Nghién ciru tién
hanh trén quan thé ngudi P [15] cho thdy rs1799794 lam
tang hi¢u qua diéu tri hoa tri cho bénh nhan ung thu thuc
quan - da day. Bén canh d6, mot nghién ciru khac trén quan
thé ngudi Tay Ban Nha [16] cho thiy rs1799794 lam ting
nhiém doc dudng tiéu hoa sau xa tri. Su khac biét trong két
qua nghién ctru vé rs1799794 trén cac bénh nhan ung thu c6
thé do trong nhirng quan thé nghién ctru khac nhau, sy phan
bd ctia SNP ¢6 su khac biét, déng thoi cling ¢6 su khac biét
vé mirc d6 va tinh chat anh huong cia ty 18 kiéu alen, kiéu
gen ctia SNP dén sy phat trién bénh. Ngoai ra, ung thu va la
mot bénh 1y phirc tap v6i nhiéu yéu tb nguy co, do d6 SNP
no6i chung va SNP rs1799794 néi riéng chi dong gdép mét
phén tac dong dén sy biéu hién bénh. Do vay, néu khong xét
trén tong thé cac yéu t6 lién quan mang tinh ca thé ciia timg
bénh nhan thi ¢6 thé din dén nhitng danh gia kém chinh xéac
vé vai trd ctia SNP v6i bénh 1y ung thu.

Nghién ctru ndy cho thiy, khong c6 mbi lién quan giita
SNP rs1799794 véi tudi phat hién bénh trung binh. Tuy
nhién, kiéu gen AG ctia SNP rs1799794 ¢6 lién quan véi su
khoi phat sém cua ung thu vi, nguoi ¢6 kiéu gen AG c6 ty
1€ mac ung thu v trude tudi man kinh (<45 tudi) cao hon
cac nhom tudi khac (45-54 tudi, >54 tudi).

Toém lai, cac qu?in thé khac nhau c6 ty 1¢ kiéu alen, kiéu
gen ciia SNP khac nhau va dong thoi co su khac biét trong
mébi lién quan ctia SNP voi su tién trién va diéu tri bénh. Do
do6, nghién ciru vé SNP can duoc tién hanh riéng biét giita
cac quﬁn thé khac nhau dé tim ra markers dic hiéu chan
doan bénh ciia mot quan thé nhat dinh. Nhitng nghién ctru
vé SNP gop phan phat trién y hoc ca thé véi nhimng chién
luge diéu tri riéng cho timg ngudi bénh.

Keét luan

Nghién ctru budc dau xac dinh dugc sy phan bd SNP
cua rs1799794 gen XRCC3 trong nhom bénh 1y ung thu va
va nh(’)m chung tai Viét Nam. Két qua phén tich cho théy
c6 mdi lién quan glua kiéu gen cua SNP rsl799794 gen
XRCC3 v6i nguy co mic ung thu via & nhom <45 tudi. Kiéu
gen AG ctia SNP 151799794 ¢6 lién quan véi su khoi phat
som ung thu vi, 1am ting nguy co mac ung thu va & nhom
<45 tudi. Kiéu gen GG c6 tac dung lam giam nguy co méc
ung thu vt & nhom <45 tudi.

LO1 CAM ON

Nghién ctru dugce thyce hién voi sy hd trg kinh phi ciia dé
tai cép B0 Y té: “Nghién ctru xay dung quy trinh xac dinh
dot bién va da hinh don nucleotid trén mot s6 gen lién quan
dén ung thu va va ung thu budng trimg”. Nhom nghién ciru
tran trong cam on sy giup do ciia Bénh vién K, Bénh vién
Phy san Trung vong, B moén Hoéa sinh - Trung tdm Nghién
ctru Gen - Protein, Truong Pai hoc Y Ha Noi.
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Danh gia do chinh xac va kha nang ing dung
cua phan mém ho tr¢ khoanh dwong Z tw dong
str dung thuat toan tri tu¢ nhan tao

Pao Viét Hang" 2%, Lé¢ Quang Hung’, Nguyén Phic Binh', Nguyén Manh Hing',
Manh Xuin Huy*, Nguyén Hong Anh*, Vii Hai
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“Vién Nghién ciru Quéc té MICA, Trrong Dai hoc Bdch khoa Ha Ngi
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Tém tit:

Nghién ciru nham khao sat hiéu qua ciia cong cu phan mém khi c6/khdng c6 sy twong tac ciia cac bac sy trong viée
khoanh duwong Z, dwge tién hanh tir 4/2019 dén 7/2020. Nhém nghién ctru thu thip 533 anh dwong Z & ché d anh
sang thuwong, da dang vé hinh thai, dam bao d9 phan gii va chét lwong dé xay dung thuit toan xac dinh dwong Z.
Nhém nghién ciru di xiy dung cong cu phan mém khoanh dwong Z véi 4 ché d bao gdm: ché do thii cong, ché do
danh ddu ving, ché do tw dong toan bd, ché dd tich hop giira tw dong va danh diu ving cé chon lya théng minh.
Hai nhém bac s (nhém c6 kinh nghiém 1-2 nim va nhém >5 niim) sir dung phin mém & 4 ché do dé xac dinh dwong
Z trén tap kiém thir gom 30 anh ddc lap véi anh thu thip cho qua trinh huin luyén. So sanh két qua thue hién cia
cac bac s khi sir dung cong cu c6/khéng cé tuwong tiac thong qua cac tiéu chi nhu: do chinh xic cia duwdng Z, mirc
do hai long, thoi gian thuc hién & cac ché dd khoanh. P§ chinh xac ciia mdi k§ thuat dwoc danh gia bang chi s6 IoU
(Intersection-over-Union). Két qua nghién ctru cho thiy mirc diém trung binh & ca 4 ché dd déu cao, tir 86,7 dén
90,8%. Chi s6 IoU trén tap anh thuc nghiém ciia 2 ché d9 danh diu ving va tich hgp trung binh 1a 88% va khong
¢6 su khic biét vé thong ké so véi ché dd khoanh ving bang tay. Twong tu, khong cé sw khac biét vé thoi gian cac
bac si khoanh viing xac dinh dwong Z ¢ ché dp danh diu viing va ché dd tich hop so véi ché do khoanh viing bing
tay. Trung vi ciia s6 lan twong tic ¢ ché do danh diu viing va ché dd tich hop lan hrot 13 24,5 va 15,5 1an. Phin mém
duoc cac bac si danh gia kha t6t, véi mire diém trung binh 1a 7,2, 7,3 va 7,2 twong ng v6i ché do tw dong, ché do
danh déu ving va ché dp tich hop. Xay dung phin mém hd trg xac dinh moc giai phiu dnh ndi soi 12 mdt hwéng
nghién ctru rit méi va kha thi tai Viét Nam, hwéng tiép theo c6 thé tip trung l1a phat hién, khoanh ving cho mot s6
loai ton thwong theo vi tri giai phiu.

Tir khoa: hoc sau, ndi soi da day, tri tué¢ nhan tao, xac dinh duwong Z.

Chi sé phén loai: 3.5

Dat van de ca khi da thay c6 hinh anh nghi ngd, khong hen theo doi
lai 13 nhimg yéu t6 dugc ghi nhan c6 lién quan dén tinh
trang bo sot ton thuong trong qué trinh ndi soi [5]. Tai Viét
Nam, mét nghién ctru tién hanh nam 2016 boi Bénh vién
nam thp, 1an luot 14 13 va 17% [1-3]. Tuy nhién, néu duge P hoc Y Duge TP HO Chi Minh cho thay, c6 161 64,5%
phat hién & giai doan sém trong qua trinh néi soi, ty 1¢ séng ~ trong 141 bénh nhan ung thu da day timg dugc ndi soi voi
sau 5 nam c6 thé 1én dén 80% [4]. Do vay, viéc chan doan ~ Ket qua chan doan khong phai ung thu [6]. Bac biét, co toi
sém va chinh x4c ton thuong dong vai tro quan trong quyét ~ 58,2% s0 bénh nhan c6 1an ndi soi gan nhat trong vong 2
dinh thoi gian séng thém cua bénh nhan. Khong dam bao da  ndm véi trung vi s 1an ndi soi 1a 2 1an va 46,2% s6 bénh
thoi gian ndi soi, khong quan sat ¢ tat ca cac vi tri theo quy ~ nhan c6 lan ndi soi gan nhat trong vong 6 thang [6]. Thuc
trinh ndi soi chuan, khong phat hién dugc hodc co ghi nhan  trang dang bdo dong trén dit ra nhu cau cép thiét trong cai
nhung khong mé ta chi tiét, khong sinh thiét ton thuong ké  thién chat lwong quy trinh ndi soi néi chung va nang cao k¥

Ty 18 bo sot ton thuong ung thu dudng tiéu hoa trén (bao
gom ung thu thyc quan, ung thu da day) trong cac nghién
ctru trén thé gisi dao dong tir 11-26% va ty 1é séng sau 5
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integrated software in Z-line segmentation
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Abstract:

Conducted from April 2019 to July 2020, this study aimed to assess the software accuracy in assisting Z-line
segmentation by comparing with medical doctors’ detection results and by recording doctors’ satisfaction in scale,
time-of-implementation in interactive mode, and integrated mode. For the development of the Z-line detection
algorithm, a dataset of 533 high-definition endoscopic WLI (white-light) images in diverse forms of Z-line were
collected. The software was subsequently developed in 4 modes, including manual mode, interactive mode (using
Superpixels-BPT), automatic mode (using Al algorithm), and integrated mode (the combination of BPT and U-Net).
30 endoscopic images were assigned to 2 groups of doctors (under 2-year experience and over 5-year experience) for
the Z-line detection using the software in 4 modes. Time-of-implementation, number of mouse clicks, satisfaction
in scales, and IoU (Interception over Union) metric with expert’s ground-truth are used for assessment. The results
showed that IoU metrics of interactive and integrated modes in the experimental dataset was 88% with no statistical
difference to the IoU value of manual mode, and mean IoU metrics from the results of 4 modes were high, from 86.7
t0 90.8%. The mean values of time-of-implementation in interactive mode and integrated mode were not statistically
different from manual mode. The median number of mouse-clicks each use in the interactive mode and the integrated
mode were 24.5 and 15.5 times, respectively. The software received good feedbacks from the doctors, with the
mean values of satisfaction scores of automatic mode, interactive mode and integrated mode are 7.2, 7.3, and 7.2
respectively. The development of the software for detecting endoscopic anatomy landmarks is a novel and feasible
research direction in Vietnam. Further studies could focus on detecting some specific lesions classified according to
anatomy landmarks.

Keywords: artificial intelligence, deep learning, gastric endoscopy, Z-line segmentation.
Classification number: 3.5

nang cua bac si ndi soi ndi riéng. Cong tac nghién cliru va
trng dung cac k¥ thuat méi dong gop mot phan cét yéu trong
giai quyét nhu cau trén, ma mot trong s d6 1a tmg dung tri
tué¢ nhan tao trong cong tac dao tao ndi soi duong tiéu hoa.

Nhiing ndm gén day, tri tu¢ nhan tao trong y té da duoc
nghién ctru va phat trién v6i ngudn dit liéu ngay cang phong
phu va dd so. Trong linh vyc ndi soi, nam 2019, nhom
nghién ctru thudc Pai hoc Qubc gia TP HO6 Chi Minh [7]
da st dung tap dir liéu anh KVASIR va BioMedia trén
4900 anh noi soi dai trang dé huén luyén cac mo hinh hoc
sau phat hién ton thuong va ghi nhan do chinh xac dat tu
93,04% va thoi gian xir Iy anh & muc chap nhan dugc 1a
23,19 khung anh trén gidy (frame per second - fps). Nam
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2019, nhom nghién ctru cia ching t6i [8] da xay dung thuét
toan st dung mang no-ron tich chép dé xac dinh vi tri giai
phau ciia da day qua ndi soi duong tiéu hoa trén tir 3128
anh noi soi da day duoc gan nhin. Két qua cho thiy, thuat
toan dd hd trg rut ngan thoi gian phan loai cia 3 chuyén
gia (3,86 phut), ngin hon nhiéu so v&i phan loai bang tay
(12,82 phut) voi do chinh xéac trung binh 1a 92,48%. Trén
co s& d6, chung t6i da tién hanh xay dung mot phan mém
thong minh khoanh vung xac dinh duong Z 1a duong ranh
gidi gilta niém mac thyc quan va da day. Phan mém duoc
xay dung trén co sd ung dung cac thudt toan hoc may va xu
1y anh nham danh gi4 tinh kha thi va tinh hiéu qua cia mdi
ky thuat trong viéc xac dinh duong Z. Ching t6i xay dung

1n
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phan mém vdi cac ché do khoanh ving nhu: tha cong, tu
dong toan bo va ché do ban tu dong (cén thém sy hiéu chinh
tuong tac ciia bac si) nham tmg dung cho cong tac dao tao.
Xéc dinh dang vi tri va danh gia dic diém duong Z 13 bude
rat quan trong trong quy trinh chan doan mot sd bénh Iy
dang c6 xu hudng tang 1én nhu viém thyc quan trao nguoc,
Barrett thyc quan, ung thu tam vi. Két qua ctia mdi ché do
khoanh dugc thé hién thong qua cac danh gia vé do chinh
xac cua vung khoanh khi so sanh v6i dit liéu khoanh chuén;
ghi nhan muc d6 hai long; s6 1an tuong tac cua bac sy (néu
¢0); thoi gian thyc hién & cac ché do.

Phuong phap nghién ciiu

Nghién ctru duoc thuc hién tai Vién Nghién ctru va Pao
tao Tiéu hoa, Gan mat tur thang 4/2019 dén thang 7/2020.
Hinh anh ndi soi thuc quan dugc thu thap trén 3 hé théng
noi soi do phan giai cao cua Fujifilm bao gdm 600, 7000
va LASEREO ¢ ché d6 anh sang thuong. Céc hinh anh thu
thap dugc nhdém nghién ctru x6a toan bg thong tin dinh danh
cua nguoi bénh, déng thoi dam bao cht luong 1o nét, khong
bi toi, mo va do sach dam bao khong phai bom ria.

Phwong phdp xdy dwng va huin luyén thudt todn

Hinh 1 minh hoa 4 ché d6 khoanh vung duoc nghién ctru
va phat trién, trong d6 ché d¢ khoanh ving thu cong hoan
toan thuc hién boi bac sy. Mot s6 ddc diém cua cac ché do
khoanh vung tu dong va ban tu dong nhu sau:

Ché dp khoanh vimg tw déng (toan bg): chung toi da
trién khai mo hinh mang no-ron U-net [9]. D4y la mang no-
ron di thanh cong trong nhiéu bai toan khoanh ving anh y
té. Trong nghién ctru nay, mang U-net da dugc lya chon va
xay dung voi1 muyc dich phan doan duong Z thong qua viée
xac dinh vung thyc quan va da day trong anh ndi soi. Mang
duoc huén luyén bdi 533 anh cua 100 bénh nhan da duoc
c4c chuyén gia khoanh viing. Sau khi cac tham sb cia mang
duoc luin luyén va lya chon tdi wu, md hinh mang s€ dugc
kiém chimg thém bang 121 anh doc lap.

Ché do khoanh ving ban tw dong: nhom nghién ctru
da lya chon thuat toan SLIC (Simple Linear Iterative
Clustering) [10]. Thuat toan nay dé xuat ky thuat dé phan
cum birc anh ra thanh nhiéu ving, trong d6 mdi ving ¢
su dong nhat vé mau sic ciing nhu cdu tric cia cac diém
anh bén trong. Cac ving nay (super-pixel) duoc lién két
v6i nhau théng qua 1 cdy nhi phan nhiéu tang BPT (Binary
partition tree) [11]. Khi bac si ddnh ddu ving (thuc quan,
da day) bang nét vé& sir dung chudt, ciy nhi phan s& dua vao
cac goi y d6 dé tao ra duong phan tach (dudng Z) bang cach
truy nguoc nhan tuong tu (voi meg da danh déu) tir ving &
tang thap 1én vung or tang cao, tiép theo truy xudi nhan danh
déu tir tAng cao xudng.
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Hinh 1. So' dd khdi cach van hanh ciia phin mém so sanh 4 ché do
khoanh duong Z.

Xdy dung phiin mém so sdnh cdc phwong phap khoanh
vung duwong Z

Hinh 2 minh hoa giao dién phin mérp khoanh ving dudng
Z dugc phat trién bang MATLAB. Phan mém ¢4 giao dién
truc quan, de hi€u, ho trg 4 ché do khoanh duong Z bao gom:

- Ché @6 khoanh viing bang tay: cac bac si sau khi hoan
thanh budc chon anh s€ sir dung chudt trai dé t6 vién, xac dinh
duong Z ma khong c6 bat ky sy ho trg nao ciia phan mém.

- Ché d6 khoanh Vl‘lpg tu dong: anh s& dugc tu dong
khoanh ving duong Z bang mé hinh mang no-ron da dugc
huan luyén.

- Ché do danh dau ving (ban ty dong - mode 1): cho phép
bac si danh dau khu vyc nam trong va nam ngoai duong Z,
phén mém s& ty dong xac nhan va hién thi ranh giéi trén giao
dién. Bac si sé tiép tuc st dung chudt trai va chudt phai dé xéc
dinh lai 2 viing néu két qua hién thi duong Z chua chinh xéc.

- Ché d6 khoanh ving tich hop (ban twy dong - mode 2): 1
ché d6 két hop gitra 2 phuong phap danh dau ving va ty dong
khoanh dudng Z bang mo hinh mang no-ron. Theo do, sau
khi Iwa chon anh, bac si s& doi cho dén khi duong Z xuét hién
trén giao dién phén mém rdi sit dung chu¢t trai va chudt phai
dé tiép tuc x4c dinh lai cac khu vuc trong va ngoai dudng Z.

3 P e i 2 Line
Noudi diing ~ Chon ché a6
i @ Knoanh biing tay (1) O Tur dng khoanh (2)

Taothwmuc O anhdduving (3) O Tee dong + Binh ddu (4)

g:‘!an che do, roi chon 1 anh de hien Ly Anh

CIThuphong
4y Anhlicinese
~] Anh aa thec hien

‘ M8 thur muc

Bénh gid cla nguéi ding vé phdn mém tién tirng Anh Phanhdi thém Olvu

Hinh 2. Giao di¢n phin mém khoanh viing dé xac dinh dwong Z.
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Trong qua trinh khoanh, phan mém s& ghi nhéan s lan
bam chudt trong mdi anh, thoi gian dé thuc hién va anh két
qua khoanh. Pong thoi, cac bac si s& tién hanh danh gia
phan mém trén thang diém tir 0 dén 10 va ghi lai cac gop
¥ phan hoi sau mdi lan hoan thanh qué trinh khoanh ving.

Danh gia dp chinh xdc cuia thudt todn va quad trinh
khoanh ving bang phdn mém ciia bdc si

Chung t6i thu thap 30 anh ndi soi tai vung phan tach
da day - thuc quan ¢ phan doan thuc quan trén lam tap
thuc nghiém. Phan mém sé& duoc danh gia dua trén két qua
khoanh viing ctia 30 anh trén trén 2 nhom bac si, bao gom
nhom 3 bac s c6 kinh nghiém ndi soi tr 1-2 ndm va nhom 3
bac s c6 kinh nghiém ndi soi >5 nam. Tap anh thyc nghiém
dugc 2 nhom béc si thyc hién xac dinh duong Z bang phan
mém khoanh ving. Pong thoi, tip anh thuc nghiém ciing
duogc chuyén toi chuyén gia dé khoanh ving duong Z lam
dir liéu chuan (ground-truth). Hinh 3 minh hoa sy khac biét
giita dit liéu chuén (hinh 3A) va két qua tir ché d6 khoanh ty
dong (hinh 3B). B§ chinh xac cua vung khoanh dugc danh
gi4 thong qua chi s6 ToU (Intersection-over-Union).

Hinh 3. Minh hoa dir liéu khoanh chuén (A) va khoanh tu dong (B).

Chi s6 ToU la ty 1& % giita phan giao cua 2 ving khoanh
v6i phan hop, gitip danh gia muc tring khop cia mdi anh
thudc tap thuc nghiém so vé6i anh tuong tmg & tdp mau
(ground-truth) [12]. Mtic d6 trung khop cua anh dugc
khoanh boi thuat toan va so véi anh mau thudong dugc xép
hang “Kém” khi chi s6 IoU <50%, “Trung binh” ¢ mtrc 50-
75%, “Tét” khi chi s ToU & mte 75-90%, “Rét tét” ¢ mirc
>90% [13].

Két qua nghién ciu

Nghién ctru duge tién hanh tir thang 4/2019 dén thang
7/2020 tai Vién Nghién ctru va Pao tao Ti€u hda, Gan mat.
Bang 1 trinh bay cac gia trj thong ké cua chi s6 IoU véi tap
30 anh kiém thir & 4 ché do khoanh. Két qua nay cho thay su
sai khéc giita ché do khoanh tu dong (toan bd) voi khoanh
bang tay 1a 4,1%. Mirc d6 tring khdp & ca 3 nhom déu rat
cao, v6i két qua kiém dinh t (t-test) ctia cac diém IoU trung
binh & 4 ché do déu trén 85% voi p-value nhd hon 0,05.
Bang 1 ciing cho thy, chi s6 IoU & ché d6 khoanh bang tay
va ché d6 tich hop co gia tri nho nhat déu thap hon 50%.
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Bing 1. Chi s6 IoU ciia tirng anh duwgc khoanh béi phin mém & 4 ché
do.

Diémtrung  Djléch Gidtrilon Trung  Gid trinhé

binh(%)  chuin  nhdt(%) vi(%) nhdes PV
Ché d9 khoanh bing tay 90,8 73 97,1 936 487 0,00
Ché d tw djng 86,7 95 959 908 572 0,02
Ché d danh ddu ving 88,0 75 9.8 905 554 0,00
Ché dj tich hop 88,0 9,0 96,4 909 32 0,00

Bang 2 xép hang mirc do tring khép ciia anh duoc bac
s khoanh viing bang phan mém & cac ché do so anh dugc
khoanh béi chuyén gia (ground-truth) gitra 2 nhom béc si va
ché d6 khoanh ving ty dong.

Bing 2. Chi s6 IoU ciia 2 nhom bAc si trén cac ché dd khoanh ving.

Bic si 1-2 nm kinh nghi¢m Bic §i >5 nim kinh nghiém

Khoanh viing  Binh din Ty dong

bing tay viing

Khoanh ving ~ Binh diu

biing tay ving Tich hgp

Tich hop

Kem  1(0L1%)  00% 0%  0(0%) 00%  202%  0(0%)

bTi':l:‘g 0(0%) SGA% SGM A4 44w SE0) 18(10%)
T 26089%  N@I) BO6TH Q2% AL 3306 66067%)
Ritlt (0% 46610 6T G6BA% OGN S0GE%) 96(533%)

Phian mém ghi nhén d¢ chinh xac kha cao, véi >90% sb
anh déu co chi s6 ToU duoc xép hang “Tét” va “Rat tot”.
3 anh ¢6 chi s6 ToU dudi 50% duge khoanh béi 2 ché do
“Khoanh ving bang tay” va ché do “Tich hop”. Hinh 4
minh hoa truong hop 3 anh duoc xép hang IoU “Kém”. Két
qua phan doan (mau cam) dugc v€ cung v6i vung do chuyén
gia khoanh (mau xanh).

Két qua
clia bac s

Két qua
cta chuyén gia

Ghi chi:

Ché dj khoanh: Khoanh viing tich hop
Déi twgng khoanh: Béc s 5-10
‘nam kinh nghiém

Ché 4§ khoanh: Khoanh ving tich hop
P tugng khoanh: Bic i 5-10
nam kinh nghigm

Ché dj khoanh: Khoanh ving bing tay
D twgng khoanh: Bac si 1-2
nim kinh nghiém

Hinh 4. Mt s6 minh hoa két qua khoanh ving ciia bac sj so véi
chuyén gia & cac anh c6 chi s6 IoU <50 (két qua khoanh kém).

Chi tiét cac két qua thuc hién cua hai nhom bac sy, thuc
hién & cac ché do khac nhau duoc trinh bay trong bang 3.
Riéng ché d6 khoanh tu dong, két qua khong c6 su khac biét
giita hai nhom bac sy. Pong thoi, khong c6 gia tri thong ké &
ché do nay. Tiéu chi danh gia vé s6 1an thao tac chudt ciing
khong c6 két qua voi ché do nay.
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Bang 3. So sanh qua trinh thuc hién ciia 2 nhém bac si.

Béc s>5 nim
kinh nghi¢m

Bac si 1-2 nim

kinh nghiém Chung

Thoi gian thue hién (gidy)

Khoanh ving bing tay, Trung vi (01-03)
Ty ding, Trung vi (01-03)
Dénh ddu, Trung vi (01-03)

66,5 (38-151)
05 (0.5-0.5)
83 (43-127)

36,5 (29-68) 45,5 31-110,5)

97,5 (52-163) 88,5 (44,5-137)

Tich hop (ty dong va dénh diu), Trung
vi (01-03)

Thao tic chuft (56 lin)

Dénh diu, Trung vi (Min-Max)

68,5(34132) 85 (44-147) 78,5 (39,5-139)

24 (487) 25(2-78) 24,5 (2-87)

Tich hop (t dong va danh déu), Trung vi

(Min-Max) Lt

16,5 (3-109) 15,5 (3-109)

D4 hai long (difm)

Tu dong, Trung binh (Min-Max)
Dénh dau, Trung binh (Min-Max)

70(49)
7,1 (49)

74(19)
74(19)

72(19)
73(19)

Tich hop (ty dong va dénh ddu), Trung

binh (Min-Max) 68(49)

7,6(19) 72(19)

Trung vi thoi gian thuc hién ciia nhém bac si cé 1-2 nam
kinh nghiém ¢ ché do khoanh ving bang tay, ché d6 danh
déu ving va ché d6 tich hop 1an luot dao dong tir 66,5 gidy
dén 83 gidy, & nhom bac si kinh nghiém twong tmg tir 36,5
dén 97,5 gidy. Trong khi d6, thoi gian hoan thanh khoanh
ving bang ché d6 tu dong ciia phan mém ghi nhan thoi gian
10,5 gidy & tit ca cac anh. Két qua so sanh 2 trung binh st
dung kiém dinh t ghép cip cho thiy sy khac biét ¢ ¥ nghia
thong ké trong thoi gian khoanh viing bang ché do tu dong
va 3 ché @6 con lai, déng thoi cling c6 su khac biét trong
thoi gian thuc hién ché d6 khoanh vung bﬁng tay ¢ 2 nhém
bac si véi mirc ¥ nghia 95%. Trung vi sb lan bam chudt &
ché d6 danh diu ving va ché dé tich hop lan luot 13 24 va 15
0 nhém bac s cd 1-2 nam kinh nghiém, 25 va 16,5 & nhom
béc si trén 5 nam kinh nghiém. S 1an bdm chudt trung binh
& ché d6 tich hop thip hon so véi ché do danh diu ving,
khac biét c¢6 ¥ nghia thong ké v6i muc y nghia 95%. Diém
hai 1ong ctia cac bac si ¢ 3 ché do: tu dong, danh diu ving
va tich hop lan luot1a 7,2, 7,3 va 7,2. Khong c6 sy khac biét
¢6 ¥ nghia thong ké giita cac ché do khoanh ving.

Noi soi duong tiéu hoa 1a tha thuat xam 14n va dong vai
trd quan trong trong chan doan ciing nhu can thiép ddi voi
cac bénh ly cia duong tiéu hoa. Do vay, viéc dao tao cac
bac si noi soi can dam bao cac tiéu chi vé ca kién thirc, ky
nang va thai do [14, 15]. Tuy nhién, m6 hinh dao tao truyén
thong & nhiéu nudc (trong d6 c6 Viét Nam) van 1a hinh thic
cAm tay chi viéc, thyc hanh tryc tiép trén bénh nhan dudi
su hudng dan va giam sat ciia cac bac si noi soi co kinh
nghiém. Hoi N6i soi Tiéu héa Hoa Ky nam 2019 nhén manh
khia canh dao tao ndi soi can dua trén céc phan hoi va tiéu
chi danh gid nang luc rd rang gitp tao dong luc cho ca giang
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vién va hoc vién ciing nhu tich hop chuong trinh da dugc
chuin héa véi tinh hinh thue té cua don vi [16]. Nhu vay,
bai toan dat ra cho cac don vi ¢é nguén luc han ché nhu &
nudc ta 1a can tim mo hinh dao tao phu hop véi tinh hinh
thuc té nhung van dam bao dugc chét lugng cho béc si noi
sol. Hién tai & nudc ta, cac khoa hoc ndi soi véi hinh thirc
giang day 1a cam tay chi viéc c¢6 thoi gian tir 03-06 thang
[14-16]. Tuy nhién, tuy thudc vao diéu kién cua don vi dao
tao va co cau dich t& bénh tat ciia bénh nhan dén kham, tinh
da dang vé hinh anh tén thuong ndi soi ma hoc vién duoc
quan sat trong thoi gian hoc va cach nhan dinh co thé s& c6
su khac biét 1én. Cho dén nay van chua c¢6 danh muc cu
thé cling nhu tai liu chuén vé chuong trinh dao tao ndi soi
duong tiéu hoa ap dung cho tit ca cac don vi dao tao nodi
soi trong ca nudce cling nhu phan h01 danh gia chit luong
dao tao khi hoc vién tro vé cac tuyén. Vi véy, viée xdy dung
cac thudt toan va cong cu tu dong, ban tu dong c6 khd nang
tuong tac v6i bac s trong xac dinh vi tri giai phau va phat
hién ton thuong 1a mot huéng di méi va can duoc danh gia
tinh kha thi trong thuc tién, vi gitp gidi quyét van dé vé tinh
da dang hinh anh, tiét kiém dugc nguon luc dao tao.

Trong nghién ctru nay, chung t6i ghi nhan khong cé su
khac biét dang ké v& mirc do chinh xac (théng qua do do
1a chi s IoU) trong khoanh ving dudng Z giita nhém bac
si moi, bac si ¢ kinh nghiém va thudt toan tu dong. biéu
nay ciing pht hop v6i mot sé nghién ciru trén thé gidi va tai
Viét Nam ghi nhén céc thuat todn tri tu¢ nhan tao dugc xay
dung c6 kha niing xéc dinh chinh x4c c4c vi tri gidi phau ctia
duong tiéu hoa trén [8, 17]. Két qua nghién ctru cia nhom
chung t61 nam 2019 [8] ciing ghi nhan thuat toan xac dinh
vi tri giai phdu da day da hd trg rat ngan thoi gian phan loai
ctia 3 chuyén gia xudng 3,86 phut, ngin hon nhiéu so voi
phan loai bang tay (12,8 phut) v6i do chinh xéc trung binh la
92,5%. Nhu vay, viéc ung dung tri tu¢ nhan tao trong ndi soi
s& gop phan hd tro cac bac sindi soi trong viée phéan tich nhan
dinh hinh anh véi thoi gian ngan hon va do chinh xéc cao.

O nghién ctru nay, ching toi ciing ghi nhan c¢6 sy khac
biét c6 ¥ nghia thong ké vé thoi gian khoanh bang tay giita
nhom bac si méi va bac si co kinh nghiém. Nhu vay, ché do
khoanh tu dong ctia cong cu dam bao duge do chinh xac gan
turong duong, mirc d6 hai 1ong xap xi 7/10 va c¢6 wu thé vé
mat thoi gian. Day co thé 1a budc khoi dau cho thay tinh kha
thi, kha nang chap nhan khi img dyung cong cy sang bai toan
phat hién, danh dau ton thwong dé phuc vy cong tac dao tao.
Nam 2019, Bergman va cs [18] da phat trién cong cu dao tao
dua trén nén tang website dé hd tro bac si ndi soi nang cao
kha nang phat hién va khoanh ving cac ton thuong Barrettt
thuc quan c6 nghi ngd ac tinh. Cac két qua nghién ctru bude
dau ghi nhan dio tao bang cong cu nay gitip ting kha ning
phét hién t6n thuong 1én >30% ciing nhu ting tinh dong
thuén gilra cac bac si khi nhan dinh. Piém dic biét 1a chi s6
cai thién déu tang dbi véi cac bac sindi soi thudce nhidu quéc
gia va ¢ nhiéu trinh d¢ khac biét.
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Vé mit ky thuat, két qua cta ché do tu dong toan bd cho
thdy viéc sir dung mang U-net trong khoanh ving dudng
Z (phén tach thyc quan - da day) 1a phu hop. Két qua cia
U-net da duogc cai thién & hai ché d6 khoanh ving ban ty
dong. Két qua nay cho thiy co su khac biét vé thoi gian
va d6 chinh xac khi 4p dung md hinh mang no-ron két hop
véi cac tlrorng tac cua con ngum Mang U-net da xay dung
¢6 uu diém 1a s lugng tham s6 nho, chay nhanh, trén ciu
hinh mday théng thuong (khong c6 GPU). Trong céc thir
nghiém cho thay mang duoc huan luyén di hoc theo nhimng
nét khoanh ving ctia bac sy ¢6 nhidu nam kinh nghiém. Tur
két qua khoanh cuia mang no-ron da gitp cho nhing bac si
it kinh nghiém giam dugc phan 16n thoi gian khoanh ma van
gilt dugc do chinh xac & muc cao va on dinh. Tur két qua
nay, nhém nghién ctru hy vong viéc 4p dung mang no-ron
trong twong lai s& giup day nhanh qua trinh dao tao cac bac
si con it kinh nghi€ém. Tuy nhién, hai thuét toan SLIC va
BPT c6 muc dich la giup héi tu nhanh qué trinh tuong tac
cua bac sy chua cho théy hiéu qua, mac du két qua c6 dugce
cai thién. Chung toi s& tiép tuc thir nghiém va cai tién hudng
tlep can nay trong cac nghién ctru tlep theo.

Keét luan

Xay dyng phan mém hd tro xac dinh mdc giai phau anh
noi soi 1a mot huéng nghién ciru rit moi va kha thi tai Viét
Nam. Huong nghién curu tiép theo 1a phat hién, khoanh
viing cho mot sb loai ton thwong xung quanh vi tri duong Z.
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Nguyén Hai Ha"*, Tran Ngoc Anh?
Vién Nghién ciru h¢ gen, Vién Han lam Khoa hoc va Cong nghé Viét Nam (VAST)
’Bénh vién Pai hoc Y Ha Noi
$Truwong Pai hoc Khoa hoc va Cong nghé Ha Noi, VAST

Ngay nhan bai 28/12/2020; ngay chuyén phan bién 30/12/2020; ngay nhan phan bién 25/1/2021; ngay chap nhan ding 28/1/2021

Tom tit:

Hdi chirng Gilbert (GS) 1a mt rbi loan chuyén héa bilirubin di truyén phé bién nhit, khong gay hai, dwgc tim thiy
trong khoang 3-12% dén s6. Cac bién thé di truyén ciia gen mi h6a UDP-glucuronosyltransferasel A1 (UGTIAI) ¢6
thé 1am giam hoat dong phién ma ciia gen va mirc df biéu hién cia enzyme nay, tir dé Anh huéng dén kha nang lién
hop glucuronide h6éa ¢ gan. Nghién ciru nay nham phat hién bién thé gen UGT1A1 & hai nam bénh nhan 1a anh em
rudt, nhip vién véi cic biéu hién vang da nghi do rdi loan chuyén héa bilirubin. MAu mau ngoai vi ciia bénh nhin
(GS1) va anh trai (GS2) dwgc sir dung dé tach chiét ADN tong so, giai trinh tw toan bd ving enhancer, promoter va
toan bg 5 exon cia gen UGTIAI. Hai bién thé ¢.-3279T>G trong mé dun ting cwong dap ung phenobarbital cia
enhancer va A(TA), TAA tai hgp TATA trong vang promoter cia gen da dugc phat hién. Dy la cac bién thé gen gay
bénh thuong gap trén dbi twong c6 ndng dd bilirubin mau cao da cong bd trude diy. Két qua thu dugc hd trg' cho
viéc chin doan chinh xac nguyén nhin giy bénh, dong thoi dua ra cidnh bdo cho bénh nhén can thin trong véi viée

sir dung dwoc phim trong twong lai.
Tir khoa: gen UGTI1AI, hoi ching Gilbert, vang da.
Chi s6 phén logi: 3.5

- £ N
Dat van de

Hoi ching Gilbert 1a mot rdi loan chuyén hoa bilirubin di
truyén phd bién nhit, khong gay hai, dugc dic trung boi ting
bilirubin mau khong lién hop nhe khoang 1-5 mg/dl, man tinh
trong truong hop khong c6 bét thuong vé chic ning gan hodc
tan huyét va dugc tim thay trong khoang 3-12% dan s6 [1, 2].
Cac bién thé di truyén cta gen UDP-glucuronosyltransferase
1A1 (UGTI1A1) ¢6 thé 1am giam hoat dong phién ma ctia gen
va nong d6 enzyme UGTIAI, anh huong dén kha ning lién
hop (glucuronide hoa gan), cudi cung dan dén hoi chimg
Gilbert [2]. Lién quan dén tinh trang bilirubin khong lién hop
trong mau cao do di truyén con c¢6 hoi ching Crigler-Najjar
type I (CN-2) véi ty 16 méc 1a khoang 0,6-1 phan triéu dan
s6 [3]. Thong thudng, dudng gidi han giira Gilbert va CN-2
14 6,0 mg/dl (102,6 uM), diéu nay co6 thé gay khé khin trong
chan doan phan biét Gilbert va CN-2 ngay c sau giai doan
so sinh, bdi vi mot sb lugng dang ké bénh nhan co néng do
bilirubin huyét thanh trung gian gitra hai hoi ching. Do do6,
cac tidu chudn chan dodn cho ching tang bilirubin khong lién
hop nén dugc xem xét lai dya trén cac biéu hién 1am sang va
phén tich kiéu gen ctia UGTIAI [4].

Gen UGTIAI nam tai vi tri 2q37.1 cua nhiém sdc thé sb
2 véi chiéu dai 13052 bp gdbm 5 exon ma hoéa cho phan tu

“Tac gia lién hé: Email: nguyenhaiha@igr.ac.vn
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protein chira 533 acid amin. Cho dén nay, c¢6 hon 130 dot bién
da dugc xac dinh trén gen UGTIAI, trong d6 c6 khoang 8
dot bién (6,1%) nam trén ving khong ma hoa nhu promoter,
enhancer va céc intron [5]. Phd bién nhat 1a 2 dot bién chén
TA trong hop TATA [A(TA), TAA] (UGT1A41*28) va thay doi
nucleotide ¢.211G>A (p.G71R) trong exon 1 (UGT1A41%6)
[6]. Cac dot bién gay hoi chimg Gilbert 1am giam 30% hoat
dong cua enzyme UGTIAI so véi binh thuong. Muc do
chuyén hoéa bilirubin thap ctia enzym ciing ¢6 thé lam ting
tac dung phu cia mdt s6 loai thude vi no tham gia dao thai
cac loai thudc nay khoi co thé. Nhirng loai thudc nay gom
¢ irinotecan (Camptosar) dung pho bién trong liéu phap hoa
tri ung thu va mot s6 chat e ché protease dugc sir dung dé
didu tri HIV...[7]. Phan tich kiéu gen UGTIAI nham xac dinh
nguyén nhan gay vang da do hoi ching Gilbert, nh¢ d6 han
ché cac xét nghiém/thu tyc khong can thiét khac nhu sinh thiét
gan, dong thoi 14 yéu t6 quan trong cho du doan va phong
ngira tic dung phu bat lgi & nhiing nguoi nay [8]. Cac ky
thuat da dugc su dung dé x4c dinh dot blen gen gay hoi chung
Gilbert bao gom giai trinh ty gen tryc tiép, bién tinh sic ky
long hiéu sudt cao, phan tmg chudi polymerase (PCR) két
hop dién di gel polyacrylamide, phan tich duong cong nong
chay c6 do phan gidi cao (HRM) va Realtime PCR [2, 9-12].
Nghién ctru ndy st dung k¥ thudt giai trinh tu gen tryc tiép
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Abstract:

Gilbert’s syndrome (GS) is the most common inherited
disorder of bilirubin metabolism, non-lethal, affecting
3-12% of the population. The genetic variants of the
UDP- glucuronosyltransferase 1A1 (UGTIAI) gene
might reduce the gene transcription activity and its
enzyme expression, which affects the ability to conjugate
glucuronidation in the liver. This study aimed to identify
genetic variants of UGTIAI in two Vietnamese sibling
brothers with jaundice manifestations suspected GS. The
peripheral blood samples of patients were used to extract
genome DNA and sequence the enhancer, promoter, and
coding all five exons of UGT1A41. Two pathogenic variants
¢.-3279T>G located in the phenobarbital responsive
enhancer module (gtPBREM) and A(TA),TAA of the
TATA box in the promoter region were identified.
They are twice common pathogenic variants that were
reported in almost hyperbilirubinemia individuals from
different populations. The obtained results improved the
accuracy of medical diagnosis and warned the patients
to be cautious in case they have to use medical drugs in
the future.

Keywords: Gilbert syndrome, jaundice, UGT1A41 gene.
Classification number: 3.5
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dé xéac dinh dot bién tai gen UGTIAI trén hai nam thanh nién
Viét Nam c6 dac diém lam sang cua hoi chung Gilbert.

Déi tugng va phuong phap
Déi twong nghién ciru

Hai nam thanh nién 1a anh em rudt qué ¢ Thai Binh, kham
tai Khoa Noi téng hop, Bénh vién Pai hoc Y Ha Ngi, chan
doén trén 1am sang va can 1am sang hudng t6i méc hoi chimg
Gilbert. Bénh nhan dugc tw vén xét nghiém di truyén lién quan
dén rdi loan chuyén héa bilirubin bam sinh. Sau khi duoc giai
thich va tu vin, bénh nhan da dng ¥ cung cip mau mau dé
xét nghiém gen va tinh nguyén tham gia nghién ctru nay.

Phan tich gen dugc tién hanh tai Vién Nghién ctu h¢ gen,
thudc Vién Han 1am Khoa hoc va Cong nghé Viét Nam trong
nam 2018. Két qua xét nghiém gen va danh gia twong quan
v6i kiéu hinh duge thuc hién béi cac thanh vién tham gia
nghién clru nay.

Tdch chiét ADN tong sé

Mau méu ngoai vi ctia cac bénh nhén sau khi 13y v tring
duoc dua vao dng chira miu tiéu chuan c6 EDTA va bao quan
& -20°C cho dén khi sir dung. Bo sinh pham EZNA blood
DNA mini (Promega, Hoa Ky) dugc sir dung dé tach chiét
ADN tong sb tir mau ngoai vi theo huéng dan cua nha san
xuét. ADN sau khi tach chiét da dugc dién di kiém tra trén
gel agarose va do nong do dé kiém tra chét lugng trude khi
gilr 6 -20°C.

Phin iing khuéch dgi gen (PCR)

Cac cap moi sir dung duoc thiét ké dya trén trinh tu chuan
cia gen UGTIAI mang accession number NG _033238.1
trong ngan hang GenBank. Moi dugc tong hop tai Cong ty
Sinh héa Phu Sa (Can Tho, Viét Nam). Trinh ty mdi va kich
thudc san pham PCR theo tinh toan twong (mg dwoc trinh bay
0 bang 1.

Bang 1. Théng tin vé cic cip mdi sir dung trong nghién ciru.

Tén mdi Trinh tw :;i:l;;%l::bp)
gtPBREM F  CTGGGGATAAACATGGGATG
gtPBREM_R CACCACCACTTCTGGAACCT 00
E1F TCCCTGCTACCTTTGTGGAC
EIR GCTTGCTCAGCATATATCTGGG 1096
E2F ACACGCATGCCTTTAATCA
E2R GCAGGGAAAAGCCAAATCTA 363
E3F CAAACAAGATGCCGGAAGT
E3R TTACTCACATGCCCTTGCAG 40
E4F TGGGGTATCTCAACCCACAT 469
E4R GAAACAACGCTATTAAATGCTACG
ESF TTCTTAAGCAGCCATGAGCA 643
E5R CTGTCTGCACGTCCTCTGAA
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Madi phan tmg khuyéch dai gen (20 ul) bao gdm céc thanh
phan: 10 pl taq 2X master Mix ctia New England Biology
(Anh); 0,5 ul mdi loai moi (10 pM/pl); 1 ul ADN (20 ng/ul)
va 8 ul nude. Ky thuat PCR duoc tién hanh trén may luan
nhi¢t v4i chu trinh nhié¢t nhu sau: 95°C 2 phut; 38 chu ky
(95°C 30 gidy, 58°C hodc 60°C 30 gidy, 68°C 30-60 gidy),
68°C 5 phut; giit & 4°C. San pham PCR duoc phat hién
béng dién di trén thach agarose 1,2% c6 nhudm ethidium
bromide va quan sat dudi anh sang UV. San pham PCR
sau do duoc tinh sach béng kit JETTM PCR purification
(Thermo Scientific) theo hudng dan ciia nha san xuét.

Thuc hién gidi trinh tw chui ADN

San phém PCR sau khi tinh sach s€ dugc thuc hién
phan ng cycle sequencing vdi Bigdye Terminator V3.1 tu
Applied Biosystems (Hoa Ky), theo chiéu xudi va ngugc
cho mdi doan can doc. San phém sau do duoc két tua bfing
ethanol, bién tinh trong Hi-Di formamide ¢ 95°C trong 2
phut trudce khi lam lanh dot ngot. Trinh ty ADN dugc doc
bang may ABI PRISM 3100 Genetics Analyzer (Applied
Biosystems, Hoa Ky). Két qua duoc phan tich bang phan
mém sinh hoc Bioedit.

£ 2 ~ ~ a
Ket qua va han luan
Ddc diém lam sang cua hai bénh nhdn

Bénh nhan thir nhét 1a nguoi em trai (GS1), sinh nam
1996, nhap vién voi dau hidu mét moi, biéu hién vang da
va mét nang hon thy rd. Nong do bibrullin toan phan trong
mau do dugc 13 91,8 umol/l, biliburin gian tiép 1a 54,7
pmol/l. Trude do, tai co sé y té tuyén tinh, bénh nhan da
dugc kham va xét nghiém loai trir cac viém gan virus bao
gdbm HBV, HCV, HAV, HEV va mét s6 loai virus gdy ton
thucmg gan hiém gap nhu HSV, EBV ciling nhu viém gan
tir mién, viém gan & mat tién phat. .., thim chi da dugc tién
hanh sinh thiét gan. Tiép can véi truong hop ting bilirubin,
bénh nhén dugc tién hanh lam xét nghiém men gan (GOT/
GPT) va photphatase kiém (ALP). Véi tru’orng hop men gan
va ALP binh thudng, cac nguyén nhan ton thuong gan va
duong méat duoc loai trir. Mat khac, bénh nhan ting chu
yéu bilirubin gian tiép, goi ¥ cic nguyén nhan bao gém: tan
mau, cac roi loan chuyén héa bilirubin bAm sinh, va truong
hop it gdp hon 1a bénh Wilson. Xét nghiém séu hon cho thay
bénh nhan khong co thiéu mau, tham chi xét nghiém Coomb
tryc tiép va gian tiép tim bang ching tan mau déu 4m tinh,
x¢ét nghiém tham do bénh ly Wilson hoan toan binh thuong.
Budc tiép can tiép theo ching t6i dt ra la tham do cac dot
bién gen hiém gip, gay ra cac ri loan chuyén hoa bilirubin
bam sinh.

Bénh nhan tht 2 (GS2) 1a anh trai cia bénh nhan GSI,
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dén kham véi biéu hién vang da nhe hon GS1. Chi sb
bilirubin toan phan va gian tiép ctia bénh nhan 1a 97,6 va
48,5 pmol/l. Chi sé nay ciing cao twong dwong chi sd cua
bénh nhan GS1. Ngoai ra, cac chi s6 sinh héa va huyét hoc
khéc ciia bénh nhan déu binh thuong. Bénh nhan 4m tinh
v6i virus viém gan B va C. Cac xét nghiém cho 2 bénh nhan
duoc trinh bay ¢ bang 2.

Bang 2. Két qué xét nghiém cén 1am sang ciia bénh nhan.

Xét nghiém GS1  GS2 Gi4 tri tham chiéu
GOT (UN) 17 17 <40
GPT (U/I) 20 19 <41
ALP (U/) 79 - 25-100
GGT (U/) 42 32 8-61
Bilirubin toan phéan (umol/I) 91,8 97,6 <24
Bilirubin gian tiép (umol/l) 54,7 48,5 <12,7
Hdng céu (T/I) 5,07 5,38 4-59
Hemoglobin (g/1) 157 159 125-175
Ceruloplasmin (pmol/I) 15 - 5-40
DPdng niéu (ug/l) 9,79 10-60

Sb in dam trong bang chi cac chi sé tang bt thudng.
Thiét ké cdc cdp moi va khuéch dai gen UGTIAL

Mot cap mdi dugce thiét ké dé khuéch dai dic hiéu ving
ADN chira yéu t6 ting cuong ctia gen UGTIAI nam cach
vi tri cta gen hon 3000 bp. Nam cip mdi khic cho phép
khuéch dai dac hiéu 5 exon cua gen, trong d6 doan chtra
exon 1 bao gdm ca vung diéu khién chinh cta gen.

ADN t6ng s duoc tach tir mau ngoai vi cua hai bénh
nhan GS1 va GS2 c6 nong do twong tng 1a 35 pg/ul va
37,5 ng/ul dugce sir dung 1am khudn dé nhan gen. Piéu kién
PCR da dugc xac lap dé khuéch dai dac hiéu vung enhancer,
promoter va toan by 5 exon cua gen UGTIAI voi cac cadp
mdi dic hiéu. Cac phan tng PCR cho bang dic hiéu tuong
mg v6i cac san pham co kich thude tir 363 dén 1096 bp
(hinh 1). Cac san pham PCR nay sé& dugc tinh sach cho cac
phan tng giai trinh tu tiép theo.

M Gt E1 _E2 E3 E4 ES

bp
1500

1000

500

200

Hinh 1. Hinh dnh khuéch dai cac doan gen UGTIAI biang PCR.

M: thang marker chuén (1 kb plus); Gt: ving enhancer chita mé dun ting
cuong dap ung phenobarbital; E1: vung promoter va exon 1; E2-ES: cac exon
tir2 dén 5.
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Xidc dinh djt bién gen UGTIAI bang gidi trinh tw truc
tiép

Toan by vung enhancer, promoter va 5 exon cua gen
UGTIAI da dugc giai trinh ty thanh cong. Trinh tu gen
thu duoc cia 2 bénh nhin nghi ngd méc GS duoc so sanh
véi trinh tu chuan cua gen UGTIAI luu trong ngan hang

gen voi ma s6 NG 033238.1 va trinh ty gen ngudi chuan
(GRCh37/hgl9).

Két qua phan tich cho thdy, ca 2 bénh nhan GS1 va
GS2 déu mang 1 bién thé gen ¢ dang dong hop tir, tai vi tri
¢.-3279A>G, nam trong yéu t6 ting cuong enhancer tham
gia diéu khién mirc d6 biéu hién gen. Bién thé nay duogc
dinh danh 1a UGT1A41%60. Ngoai ra, mau GS1 con mang ca
bién thé gen A(TA),TAA dang dong h0'p tur tai hop TATA
trong vung promoter ctia gen. Bién thé nay duogc dinh danh
1a UGT141%28. O ngudi mang gen kiéu dai, trinh tu hop
TATA thudng c6 6 cip nucleotide TA lap lai lién tiép, ky
hi¢u A(TA’)éTAA‘. Vi tri cac bién thé nay trén so dd gen va
hinh anh sac ky d6 giai trinh ty gen dugc the hién trén hinh 2.

I'BE-M

t
Bflchimg © /Y4 Al1AL 1AL
aEl €.-AFIIGG AfTAL,TAL
GEE C-SLIKA LAl AR
(A}

¢.-3279T>G

¢.-53TA

CCATATATATATATATAAG

GTTCAGTTTGAACAAA
v 213l als]el

|

O O

GTTCAGTG TGAACAAA

1 GS1
e

GTTC\GTGTGA\CA\A

Péichirng

CC\‘I \‘] \‘l AT \l \‘I \l/\‘l AAG
1]2]3

CC\I\[\I\I\I\I\]\\G
112134

MMMMMMMM

Hinh 2. Két qua giai trinh ty trén cac mAu nghién ciru. (A) Vi tri cic
bién thé gen phét hién & 2 bénh nhan; PBREM: yéu t6 phan tng thudc
phenobarbital ndm trong ving enhance; TATA box: ving diéu khién 15
cua gen (promoter); cac hop ky hiéu 1-5: cac exon; miii tén chi vi tri ciia
hai bién thé gen phat hién duoc. (B, C) Anh sic ky dd giai trinh ty gen vi
tri ¢.-3279 va ving promoter ciia gen UGTIA; d6i ching: miu cta nguoi
khée manh mang gen kiéu dai.

Xac dinh kiéu gen UGTIA1 14 budc chan doén di truyén
hiéu qua, cho phép xac dinh chinh xac nguyén nhan gay
bénh cua cac ddi tuong nghi mic hoi chung Gilbert, nho
d6 han ché cac xét nghiém khong can thiét khac nhu sinh
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thiét gan, dong thoi 1a yéu t6 quan trong cho dy doan va
phong ngira tic dung phu bét lgi ¢ nhimng ngudi nay [13].
Cho dén nay, chua ¢ cong bd nao vé viéc danh gia kiéu gen
UGTIAI cho nhiing bénh nhan duoc chan doan trén lam
sang hudng téi GS ¢ Viét Nam. Hai bién thé gen phat hién
dugc trong nghién ctru nay da dugc phat hién phd bién & cac
dbi twong c6 ndng do bilirubin mau cao trén thé gisi [14,
15]. DBi v6i cac nghién ctru trén ngudi chau Au va chau Phi
[16], hau nhu tit ca cc bénh nhan GS déu mang kiéu gen
dong hop tir cia UGT1A41*28. Trong khi d6 khu vuc Dong
A, bao gém Nhat Béan, Trung Quédc va Han Qudc thi kiéu
gen UGTIAI*60 va UGTIAI*6 (p.G71R) ddng hop tir va
mot s dot bién sai nghia khéc it gap hon nhu UGTIAI*7,
UGTIAI*27 1a nguyén nhan chu yéu giy ra GS [17].

Db6i voi bénh nhan GS1 mang kiéu gen UGTIAI*28
cling can than trong hét ste khi su dung mét s6 loai thudc
diéu tri bénh trong tuong lai. Mgt vi du dién hinh 1a thudc
diéu tri ung thu phd bién irinotecan. Enzyme UGTIA1 tham
gia chuyén héa irinotecan thanh chat ky hiéu SN-38G tai
gan, va ca nhan mang kiéu gen UGTIAI*28 co nguy co
cao gip phan Gmg phu khi st dung thubc trén. Mot nghién
ctru da chi ra: khoang 10% dan s6 Bic My mang kiéu gen
UGTIAI*28 dong hop tir va co nguy co cao mic bénh tiéu
chay va giam bach cau sau khi tiém irinotecan [18]. Ty 1&
giam bach ciu ning & bénh nhan c6 kiéu gen UGTIA1*28
ddng hop tir cao tdi 36% va co lién quan chat ché véi ty 18
nhap vién cao hon [19]. Mat khac, bénh nhan cé kiéu gen
ddng hop tir UGTI1A1*28 c6 kha niang bi giam bach ciu
trung tinh nghiém trong gdp 3,5 lan so vdi cic ngudi co
kiéu gen kiéu dai [20]. Do d6, bénh nhan GS1 can thong
bao tinh trang di truyén cua minh véi bac sy trong truong
hop phai st dung thudc nay. Nghién ctru nay chua kiém tra
chinh xac kiéu gen UTGIAI cua bd me 2 bénh nhén do viéc
thu mau khong thé thyc hién duoc boi yéu td khach quan.
Tuy vay, ngudn gdc kiéu gen UGTIA1*28 va *60 xuit hién
& 2 bénh nhan c6 kha ning cao 1a do dwoc truyén lai tir cha
me cua ho.

Keét luan

Pay 1a bao cdo dau tién vé chan doan di truyén cho
bénh nhan nghi mic hoi chung Gilbert tai Viét Nam. Ca
hai bénh nhan déu mang cic bién thé gen gay hoi ching
16i loan chuyén hoa bilirubin thé di truyén. D6 1a cac bién
thé ¢.-3279T>G trong enhancer va A(TA), TAA trong ving
promoter cia gen UGT1A41. Két qua chan doan gen nay giup
bac sy khiang dinh chinh xac nguyén nhan giy hoi chimng
Gilbert von rit kho dé phan biét trén 1am sang, dong thoi
han ché cac xét nghiém/tham do khong can thiét khac.
Ngoai ra, dbi v6i bénh nhan GS1, chiing t6i ciing da dua ra
khuyén cao véi bénh nhan cin thong béo véi bac sy diéu tri
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vé tinh trang di truyén ctia minh khi can sir dung cac thudc
chuyén hoa qua gan trong tuong lai.

LO1 CAM ON

Chung t6i chan thanh cam on cac bénh nhan da tham gia
nghién ctru ndy. Chung ti ciing cam on sy hd trg cua Vién
Nghién ctru hé gen, VAST va Bénh vién Pai hoc Y Ha Nai.
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Tom tit:

Nghién ctru nay nhim danh gia sy thay dbi biéu hién cic gen lién quan dén sy tw thyre trong qua trinh hoat hoa
ciia cac té bao hinh sao in vitro. Té bao hinh sao phan 13p tir gan chut dwoc nuoi cay in vitro trong 7 ngay Mire do
hoat héa cua té bao hinh sao dwgc danh gia thong qua hinh thai, mirc d§ du trir cac glot m& ndi bao bang nhudm
dung dich oil red o (ORO); biéu hién ciia cac gen hoat héa a-sma, collagen I va Irat bing qRT PCR va nhuém ICC
(immunocytochemistry) (a-SMA). Su biéu hién ciia cac gen tw thue Ic3b, beclin 1, atg]2 dwge danh gia bing qRT
PCR va nhudm ICC (LC3). Két qua cho thiy, té bao hinh sao hoat héa khi nudi ciy in vitro sau 3 va 7 ngay thé hién
thong qua sy thay déi hinh dang giéng nguyén bao s¢i co, mét dan kha ning tich trir cic giot md, ting su biéu hién
ciia cac gen hoat héa a-sma va collagen I, giam sy biéu hién ciia gen /rat. Thém vao dé, s biéu hién ciia cac gen tw
thuc lc3b, beclin 1 va atgl2 ting 1én & cac té bao hinh sao hoat hoa khi nudi ciy in vitro sau 3 va 7 ngay. Day la két
qua ban diu trong nghién ctru tim ra vai tro ciia sw tw thue trong qua trinh hoat héa ciia té bao hinh sao, huéng téi

cac liéu phap diéu tri xo' gan nhim vao s tw thue.
Tir khéa: sw hoat héa, sy ty thue, té bao hinh sao.

Chi s6 phén loai: 3.5

M6 dau

Té bao hinh sao (hepatic stellate cell - HSC) con duoc
goi 12 t& bao du trit md (fat - storing cell) hay té bao Ito. Day
1a mot loai té bao trong gan, chiém 5-8% tong sb té bao. Khi
gan khde manh, cac té bao nay ton tai & dang khong hoat
hoa, ching dy trir vitamin A trong cdc giot md & té bao chat
[1, 2]. Khi gan bi ton thuong, cac té bao nay chuyén dang
tr& thanh cac té bao gidng nguyén bao soi co [3]. Qué trinh
nay dugc goi la sy hoat hoa, dugc thé hién thong qua sy
giam kha ning tich trir cac giot md ndi bao, su biéu hién
cua phan t protein a-SMA (alpha - smooth muscle), ting
cuong tiét collagen. Cac nghién ciru gén day da chimg minh
su hoat hoa ciia cac té bao hinh sao 13 yéu t chinh trong qua
trinh xo hoa & gan [4-7]. Chinh vi vay, nghién ctru vé co ché
ctia su hoat hoa 1a rat can thiét cho viéc phat trién cac lidu
phap diéu tri xo héa gan. Thém vao dé, di co rat nhiéu con
duong va tac nhan dugc ching minh tham gia vao sy hoat
hoa cua té bao hinh sao nhu: stress ty thé, stress oxy hoa,
su bién dudng cia vitamin A, cac tuong tac tin hiéu thong

“Tac gia lién hé: Email: thnhung@hcmus.edu.vn
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qua thu thé [5]. Bén canh mot s6 con duong tin hiéu hoat
hoa té bao hinh sao da dwoc nghién ctru tir 1au, gan déy su
tu thue dugc phat hién 1a mot yéu tb lién quan dén qua trinh
hoat hoa.

Su tu thuc 1a mot qua trinh ndi bao c6 vai tro phan giai
va tai sit dung cac vét chat bén trong té bao nhu: cic co
quan bi hu hong, phan tur protem gap cuon sai.. Déy la mot
qua trinh thiét yéu cho su sbéng cua té bao, dién ra trong
gan, dic trung boi qua trinh hinh thanh cac thé tu thyc
(autophagosome) bao boc lay vat chat, sau d6 két hop véi
tiéu thé (lysosome) dé phan giai [8]. Qué trinh nay duogc
thuc hién thong qua mdt bd may chat ch€ véi sy tham gia
clia cac gen lién quan dén sy tu thuc (autophagy) nhu: /c3,
beclin 1, atgl2. Mt sb nghién ciru [9, 10] cho thdy mdi lién
hé ctia su ty thuc trong co ché bénh 1y ciia bénh xo hoa gan.
Cac nghién ctru in vivo trén m6 hinh chudt xo gan do CCl,
va that mat cho thiy, su tu thuc dugc kich hoat trong qua
trinh xo hoa. Nguoc lai, cac nghién ctru khac [11, 12] chi ra
réng, cO su cai thién tinh trang ton thuong cua gan khi kich
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Abstract:

This study aims to evaluate the expression level of autophagy genes during the activation of mouse hepatic stellate
cells (HSCs) in vitro. The HSCs isolated from the mouse liver were cultured in vitro for 7 days. The activation of
HSCs was evaluated by their morphology, the storage of lipid droplets by oil red O (ORO) staining, the expression of
activation-related genes a-sma, collagen I, and quiescence-related gene /rat by qRT PCR and ICC staining (a-SMA).
The expression of autophagy genes Ic3b, beclin 1, atgl2 were assessed by qRT PCR and ICC staining (LC3). The
results showed that the isolated HSCs were activated after 3 days and 7 days of the culture in vitro. The activation
was indicated by the morphological change of HSCs to myofibroblast-like cells, loss of lipid droplets, and increased
expression of fibrotic genes a-sma and collagen I, decreased expression of /rat. Additionally, the expression of
autophagy genes Ic3b, beclin 1, and atg12 were significantly increased in the activated HSCs after the culture in vitro
for 3 and 7 days. This study contributes the preliminary results to further studies on the role of autophagy during
the activation of HSCs, which may be exploited for the development of the antifibrotic therapy targeting autophagy.

Keywords: autophagy, hepatic stellate cells (HSCs), hepatic stellate cell activation.
Classification number: 3.5

hoat qua trinh tu thuc. Sy khac biét gitra cac két qua nghién
ctru trude ddy cho thiy vai tro cia su ty thuc khong giéng
nhau trén cac loai t& bao khac nhau va mdi quan hé nay rat
phirc tap. Do d6, cic nghién ciru tiép theo can phai danh
gia trén timg loai té bao gan riéng biét, dic biét 1a vai trd
cua su tu thuc trong qua trinh hoat hda cta cac té bao hinh
sao0 - nhén t chinh cua sy xo héa gan. Mot sb nghién ctru
trudc day cling da chi ra mbi lién hé gilra sy tu thuc va sy
hoat héa cua té bao hinh sao: miR-96-5p tic ché su hoat hoa
cua té bao hinh sao béng cach khoa su tu thuc trén dong té
bao hinh sao bét tir LX-2 [13]; giam biéu hién beclin I bang
microRNA (miRNA) trc ché su tu thuc déng thoi su hoat
hoa trén dong té bao hinh sao LX-2 va T6 [14]; sy giam qua
trinh xo hoa trén dong té bao LX-2 bat hoat gen /c3 khi xur
1y v6i hoa chat giy xo gan [15]. Tuy nhién, viéc thuc hién
nghién ctru trén dong té bao hinh sao bat tir con ton tai nhiéu
bat cap do cac té bao nay da duoc chinh sira va nhu vy
khong con phan anh dung nhimg dic tinh ban dau cua loai
té bao nay trong gan. Chinh vi vy, cic nghién ciru vé vai trd
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cua sy tu thue dbi véi su hoat hoa trén cac té bao hinh sao
duogc phan 1ap so cap 1a rat can thiét dé bd sung cho cac két
qua nghién ciru trudce day va la co sé dé nghién ctru cac liéu
phap diéu tri xo gan nhim vao su tu thuc.

Trong nghién ctru nay, chiing t6i tién hanh danh gia hoat
dong tu thyc thong qua sy thay ddi biéu hién cua cac gen
lién quan dén sy tu thuc: le3b, beclin 1, atgl2 trong qua
trinh hoat hoa cua céc té bao hinh sao dugc phan 1ap tir gan
chuot.

Phucng phap nghién ciu
Déi twgng thi nghié¢m

Chuot Balb/c 4-5 thang tudi, duge nuodi trong léng sach
o diéu kién nhiét do 25°C, 12 gio sang/toi, cho an bang cam
vién va uong nudc sach tu do.

Phén ldp té bao hinh sao tir gan chugt

Quy trinh phan lap té bao hinh sao dugc tham khao tir
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quy trinh cia Mederacke va cs (2015) [1]. V& co ban, quy
trinh phan 14p t bao hinh sao trai qua 3 giai doan chinh: (A)
truyén cac dung dich enzyme vao mé gan chudt (Perfusion
in vivo), (B) phan cit mo gan thanh té bao don bang enzyme
(in vitro digestion), (C) phén tach té bao hinh sao béng
dung dich ly tam dang ty trong Nycodenz 9,6%. Cu thé, gan
duogc phan cit biang cach truyén dung dich enzyme pronase
E (Merck, Buc), collagenase D (Roche Diagnostics, Dic).
Tiép theo, gan duoc xé nho va tiép tuc dugc phan cét bang
cach & véi hdn hop enzyme gdm pronase E, collagenase D
va DNAse I (Roche, Dirc). Gan sau khi phén cit dugc loc
thong qua mang loc té bao don 70 pm va ly tim & toc do
thip (50 g trong 2 phut) dé loai bo cac té bao nhu mod gan
(hepatocytes). Sau d6, hdn hop té bao don dugce tron voi
dung dich Nycodenz (Axis-shield, Scotland) dé dat nong
d6 9,6% va ly tam ¢ 1400 g trong 20 phut. HSCs dugc thu
nhén tr phan 16p mau tréng duc va dugc rira voi dung dich
GBSS/B. HSCs méi thu nhan dugc danh gia & moc thoi
gian ngay 0.

Nudi cay té bao hinh sao

Té bao hinh sao dugc nudi cay trong méi truong DMEM
(Sigma, M¥), 10% FBS (Sigma, M¥), khang sinh penicillin/
streptomycin 1x (Gibco, M¥) ¢ mat do 4x10° t& bao/cm?
trong dia nudi (SPL Life Sciences, Han Qudc) trong vong 7
ngay. Moi truong dugce thay 2 ngay/lan.

Ddnh gid mirc dp dw tri¥ giot mé bang phwong phdp
nhuom ORO

Murc d6 du trit giot md cua té bao hinh sao dugc danh gia
bang cach nhuém véi ORO (Sigma, My). Té bao dugc cd
dinh bang paraformaldehyde 4% (Merck, Dirc) trong it nhat
15 phut, rira 2 lan béng PBS. Dung dich ORO 0,5% dugc
pha trong isopropanol (Merck, Duc). Trudc khi st dung,
dung dich ORO dugc pha lodng v&i nude cit theo ty 18 3:2
va dé ¢ nhiét do phong trong 10 phit. Té bao dugc nhudm
v6i dung dich ORO pha loang trong 20 phut ¢ nhiét do
phong, sau d6 rira 3 1an véi PBS. Nhén té bao duoc nhuom
kép véi hematoxylin (Slgrna My) trong 1 phut trude khi
quan sat dudi kinh hién vi. Dién tich bat mau voi thuoc
nhuom ORO dugc dinh luong bang cach su dung phan mém
Image J (NIH, My).

Ddnh gia murc do biéu hién gen ¢ mirc phién ma (qRT
PCR)

Té bao hinh sao thu nhan tir gan duoc dong lanh nhanh
trong nito' long. Sau do, tién hanh tach chiét RNA bang bo
kit tach chiét RNA tong s6 Easy Blue(iNtRON, Han Qudc).
Nong d6 va do tinh sach ctia mau tach chiét dugc xac dinh
bang cach do do hip thu ¢ budc song 260 va 280 nm bang
may quang phd Nanodrop (Thermo Fisher, M¥).

cDNA dugc tong hop tir 1000 ng RNA tong s bang
bd kit tong hop cDNASensiFAST™ (Bioline, Anh). 1 pl
c¢DNA dugc dung cho phan ing PCR dinh lugng bang bd kit
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SensiFAST™ Real-Time PCR Kits (Bioline, Anh), s dung
hé thong luan nhiét LightCycler 480 (Roche, Thuy Dién).
Trinh tu cac cdp moi st dung dugc liét ké trong bang 1.
Bang 1. Trinh ty cic mdi ding dé khuéch dai cic gen muc tiéu twong
urng trong phan tng qRT PCR.

Sinphdm  Tham
(bp) khao

GTGGGTGCCTACGTTCTCAT JAll [16]

Gen Méi vui (5°- 3) Mo ngurge (' 3)

le3h TICTTCCTCCTGGTGAATGG

beclin ATGGAGGGGTCTAAGGCGTC TGGGCTGTGGTAAGTAATGGA 149 12]
atgl? TTAAACTGGTGGCCTCGGAA CTTCCCACAGCACCGAAATG 18 17
0-5ma GCATCCACGAAACCACCTA CACGAGTAACAAATCAAAGC 418 18]

|

o

collagen]  CAATGGCACGGCTGTGTGCG
[rat CTGACCAATGACAAGGAACGCACTC
gapdh AAGTTGTCATGGATGACC

AGCACTCGCCCTCCCGTCTT 8
CTAATCCCAAGACAGCCGAAGCAAGAC 370
TCACCATCTTCCAGGAGC 83

=

|
0]
1]

[
[
[
[
i
[
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Nhupm héa mién dich té bao (ICC)

Té bao sau thu nhan duoc nhudém véi khéang thé anti-
desmin (PA516705, Thermo Fisher Scientific, My) trong 1
gi0 ¢ nhiét do phong. Té bao sau nhudém desmin dugc rira
2 lan véi PBS dé loai khang thé thira bang phuong phap ly
tam: 2000 g trong 5 phut ¢ 4°C. Tién hanh nhuém khang thé
thir cap Alexafluor 488 (ab150077, Abcam, Hoa Ky) trong
30 phut & nhiét d6 phong. Té bao sau nhudém duoc rira 2 1an
v6i PBS dé loai khang thé thira bang phuong phap ly tam:
2000 g trong 5 phit & 4°C. Mau té bao khong nhudm khang
thé duoc sir dung 1am ddi chimg. Té bao nudi ciy duoc cd
dinh voi paraformaldehyde 4% trong vong 15 phat, rua 2
lan véi PBS. Tiép theo, t& bao duge xur 1y voi dung dich
duc 16 mang trong 15 phit. Sau do, té bao dugc U v6i dung
dich khoa lién két khong dac hi¢u trong 30 phit ¢ nhi¢t do
phong. U khéng thé thir cap Desmin (ab8592, 1:200) hogc
a-SMA (ab15734, 1: 300) trong 1 gi0, sau do rura 2 lan voi
PBS. Khéng thé thtr cip gin huynh quang Alexa fluor 488
dugc thém vao (ab150077, 1:500) va dé & nhiét do phong
1 gio, sau d6 rira 2 1an voi PBS. Nhén té bao dugc nhuom
v6i DAPI. Hinh anh huynh quang dugc chup bang hé thong
Cytell TM Cell Imaging (GE Healthcare, Anh).

Xir Iy thong ké

Tat ca s6 liéu duoc trinh bay dudi dang gié tri trung binh
+SEM (SEM: sai s6 chudn ciia gi tri trung binh). Phan tich
thong ké duoc thuc hién bang phan mém Graphpad Prism
6.05. Sy khac biét thong ké duoc kiém tra bang Student’s
t-test vdi gia tri p<0,05 dugc xem la khac biét co6 y nghia.

Két qua va thao luan
Su hoat héa ciia té bao hinh sao trong nudi cdy

Trén phuong dién dleu tri bénh xo hoa gan, cac té bao
hinh sao nuéi cdy so cdp trd thanh mot cong cu can th1et
cho nghién ctru sang loc thude. Dac biét, cac nghién clru vé
su hoat hoa cua té bao hinh sao duoc xem la cach tiép can
tryc dién va co ban nhét hudng toi diéu tri va phong ngira
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xo gan. Gan day, nhidu nghién ciru da budc dau chi ra dugc
mdi lién hé giita sy tu thuc trong co ché kich hoat cac té bao
hinh sao hoat hoa [9, 22, 23]. Diéu nay mé ra mot hudng
tiép can méi vé liéu phap diéu tri xo gan nhim vao su tu
thyc. Tuy nhién, dé thuc hién duoc, can 1am rd vai tro cua su
tur thyc trong co ché hoat hoa cua cac té bao hinh sao. Trong
do, nghién ctru thyc hién trén cac té bao hinh sao phan 1ap
so cap tu gan chudt 1a can thiét, vi cac té bao nay chua bi
chinh stra nhu cac dong té bao hinh sao bét tr, nho do6 viée
danh gia s€ chinh xac hon.

Té bao hinh sao sau phan lap c6 hinh thai tron khong déu
do chtra nhiéu giot m& bén trong té bao chat, kich thudc tir
12 d&n 20 pm (hinh 1A, 1B). Khi quan sat dudi diéu kién
phan xa anh sang khac, bé mat cla cac té bao co nhiéu vét
16m (hinh 1C). Sau mdt ngdy nudi cdy, t€ bao bam vao bé
mat dia nu6i, bét dau trai rong va xuat hién cac tua (hinh
1D). Céc té bao hinh sao nay chira nhiéu giot m& véi nhleu
kich thudc khac nhau, tap trung xung quanh nhan té bao,
bit mau voi thuée nhuém ORO (hinh 1E). Cac dic diém
nay tuong dong véi cac nghién ciru trude day [1, 24]. Két
qua nhudém hoéa mién dich té bao (ICC) cho thay cac té bao
nay duong tinh véi khang thé Desmin (hinh 1F). Pay la mot
dau chuan thuong dugc st dung dé dinh danh cac té bao
hinh sao [25-27]. Diéu nay giup chirg minh quan thé t bao
phan 18p dugc tur gan chudt trong nghién cttu nay chinh la
cac té bao hinh sao.
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Hinh 1. Dinh danh té bao hinh sao phan lap tir gan chudt. Té bao pinh
sao mai phan 1ap tir gan chudt QUQC déph gia hinh thai dudi kinh hién vi
(A, B, C). Sau mot ngay nudi cay, cac t€ bao hinh sao dugc danh gia hinh
the:ii (D), su tich luy cac giot md thong qua nhudom voi ,ORO (E), va su
bicu hién cia marker Desmin (F). Thudc ké: 50 pm néu khong c6 chu
thich trén hinh.

Trong thoi gian nudi cdy, hinh anh chup bang kinh hién
vi cho thiy c6 sy thay ddi vé hinh dang cia cic té bao hinh
sao. Sau 7 ngay nudi cdy, cac té bio nay mét dan cac tua,
nhanh; trai rong phan than t& bao va c6 hinh dang gidng
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nguyén bao s¢i co (hinh 2A, 2B, 2C). Hinh anh nhugm
ORO cho thay, cac giot md mat dan ¢ ngay 3 va gan nhu
khong con & ngay 7 (hinh 2D, 2E, 2F). Két qua dinh lugng
ORO cho thiy, c6 su giam dang ké dién tich giot md tich trix
trong té bao hinh sao sau 3 va 7 ngay nuéi ciy (hinh 2K).

Két qua danh gia sy biéu hién cac gen cho thay, co su
tang manh biéu hién cua cac gen lién quan dén sy hoat hoa
o-sma (dau chuan cho cac nguyén bao soi co), collagen I
trén té bao hinh sao khi nuéi cdy trong 3 va 7 ngay (hinh
2L). Nguoc lai, su biéu hién cua /rat (gen biéu hién manh
trén t& bao HSC khong hoat hoa) giam dang ké trén té bao
hinh sao sau 3 va 7 ngdy nudi ciy (hinh 2L). Két qua nhudém
ICC mdt 1an nita cho théy 0-SMA biéu hién manh trén té
bao hinh sao nudi cdy trong 3 va 7 ngay so véi ngay 1 (hinh
2G, 2H, 21).

Qué trinh nuéi cdy di lam kich hoat sy chuyén dang cua
cac té bao hinh sao tir dang khong hoat hoa (hay ‘im ling”)
sang trang thai hoat hoa. Sy hoat hoa cta cac té bao hinh sao
dugc thé hién thong qua sy thay d6i hinh dang tir dang hinh
sa0 sang giéng nguyén bao sgi co va mat dan cac giot md
theo thoi gian (hinh 2A-2F). Tuong tu nhu quan sat tir cac
nghién ctu trude [28-30], sy hoat hda cua HSC dugce khéng
dinh thong qua sy ting biéu hién ctia cac gen xo hoa a-sma,
collagen I va sy giam biéu hién cta gen Irat. Tat ca cac két
qué trén cho thiy, HSC phan lap tir gan chudt & nghién ctru
nay co thé duoc st dung nhu mot mé hinh dé nghién ctru co
ché cua sy hoat hoa.

Hinh thai Oil red O
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Mitc d¢ bidu hién
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Hinh 2. Sy hoat hoa ciia cac té bao hinh sao in vitre. Su hoat hoa cia
cac té bao hinh sao in vitro duoc danh gia thong qua sy thay dbi hinh
thai (A, B, C); su tich trir giot md bz"ing nhuom ORO (D, E, F); dinh
lugng mutrc A9 du trir giot mo (K); su biéu hién mRNA cuia cac gen o-sma
(SMA), collagen I(COL 1) va Irat (LRAT) (L); su biéu hién ciia a-SMA
théng qua nhudém ICC (G, H, I). Thudce ké: 50 um néu khong c6 chi thich
trén hinh. *p < 0,05.
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Suw thay déi biéu hién ciia cdc gen lién quan dén swtw
thuc ¢ té bao hinh sao hoat hoa

Mot trong cac nhén t6 gan day duoc ching minh c6 lién
quan dén su hoat hoa cua cac t& bao hinh sao dé 1a su tu
thuc. Cu thé, cac nghién clru in vivo trén mo hinh chudt xo
gan do CCl, va that mat [10, 31] cho thay su tu thuc dugc
kich hoat trong qué trinh xo héa. Cac nghién ctu in vitro
cling cho théy tre ché sy tu thuc 1am giam sy hoat hoa cua
céc té bao hinh sao, tuy nhién cic nghién ctru nay [13, 15]
chu yéu duoc thuc hién trén cac dong té bao hinh sao bat tu.
Chinh vi vy, vai tro cia su tu thuc ddi v6i sy hoat hoa cua
té bao hinh sao chua hoan toan duoc hiéu rd va can duge
nghién ctru thém.

O gan, sy tu thuc dién ra dudi dang hinh thanh cac thé
tu thye nho vao sy tham gia cua cac gen quan trong: /c3,
beclin 1, atgl2. Do do, hoat dong tu thuc cling dugc phan

DAPI

Két hop

Ngay 1

Ngay 3

©

)

9

Mirc @6 biéu hién
N

LC3b

Beclin1 Atg12

Hinh 3. Sy thay ddi biéu hién ciia cac gen ty thue trén té bao hinh sao
hoat héa. Cac té bao HSCs hoat hoa khi nudi cdy in vitro dugc danh gia
mte d6 biéu hién mRNA cua céc gen tu thuc Ie3b, beclin 1, atgl2 (D); su
biéu hién ciia protein LC3 bang nhudém ICC (A, B, C). Thude ké: 20 pm
néu khong ¢ chu thich trén hinh. *p <0,05.
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Khoa hoc Y - Duoc n——

anh thong qua mirc d6 biéu hién cua cac gen ty thuc. Cu
thé, beclin 1 tham gia vao phuc hop PtdIns3K, can thiét
trong giai doan dau hinh thanh thé tu thuc. atgl?2 tham gia
vao giai doan kéo dai mang cua thé ty thyuc. /c3 1a phan tur
protein gén 1én mang cua thé ty thuc, diéu hoa kich thude va
sy dong mo cua thé tu thuc [8]. Dé nghién ctru vai tro cta
su tu thuc trong qua trinh hoat hoa cua cac té bao hinh sao,
chung t6i tién hanh danh gia su biéu hién cua cac gen chi
chdt tham gia vao by may tu thuc trén cac té bao hinh sao
méi phﬁn 1ap va cac té bao hinh sao dd hoat hoa sau khi nu6i
cay so cap. Két qua tir nghién ctru nay cho thiy c6 su tang
biéu hién ctia cac gen tu thuc: lc3b, beclinl, atgl2 trén te
bao hinh sao da hoat héa tai thoi diém 3 va 7 ngay nudi ciy
(hinh 3D). Hinh anh nhuém ICC cling thé hién co su tdng
cuong biéu hién cua protein LC3 trén té bao hinh sao sau 3
va 7 ngay nudi cdy (hinh 3A, 3B, 3C). Két qua nay tuong
mg v6i két qua danh gia su biéu hién gen va cting phu hop
Vi cac nghién ctru trude day: giam biéu hién gen beclin 1
bang miRNA lam giam su hoat hoa trén dong té bao T6 va
LX-2 [14]; bat hoat gen /c3 1am giam su xo hoa trén té bao
LX-2 [15]. Pang cht y, sy biéu hién cia cac gen tu thuc &
ngay 3 cao hon & ngay 7 (hinh 3D). Piéu nay chi ra ring,
qua trinh ty thuc co thé da dugc kich hoat manh mé tai thoi
diém cac té bao hinh sao méi hoat hoa.

Keét luan

Cac gen tu thuc lc3b, beclin 1 va atgl2 tang biéu hién
trén t& bao hinh sao di hoat héa sau khi nuéi cdy in vitro
trong 3 va 7 ngay. Cac két qua nay 1a co so dé tién hanh cac
nghién ctru sau hon vé co ché cua su tu thuc dbi vai su hoat
hoa cua cac té bao hinh sao. Bén canh d6, cc té bao hinh
sao phan 1ap so cip tir gan chudt ¢ nghién clru nay la mot
cong cu quan trong dé tién hanh cac nghién ctru vé co ché
hoat hoa.

LO1 CAM ON

Nghién ciru ndy dugc tai tro boi Quy phat trién khoa hoc
va cong nghé quoc gia (NAFOSTED) thong qua dé tai ma
s0 108.05-2017.30. Chung t6i xin tran trong cam on.
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Nghién ctru khé ning chiu han lién quan dén hinh thai ré
va cau truc khi khong cuia 12 giong lia mua
(Oryza sativa L.) trong diéu kién han nhan tao

Tran Ngoc Son’, Vé Cong Thanh, Vo Lan Hwong, Ping Thi Yén Nhi,
Tran Thi Thiy Dwong, Nguyén Lam Dinh, Tir Thi Diém My

Khoa Néng nghiép, Truwong Bai hoc Can Tho
Ngay nhan bai 25/9/2020; ngay chuyén phan bién 29/9/2020; ngay nhén phan bién 13/11/2020; ngay chap nhan dang 20/11/2020

Tém tit:

Chon giéng lia chiu han dé canh tic la bién phap hiéu qué nhét hién nay nhim tranh nhitng anh hwéng do han
han dang c6 nhirng dién bién phirc tap. Thi nghiém dwgc b tri kiéu khdi hoan toan ngiu nhién mdt nhan t6, gdbm
12 giong lia mua trong diéu kién gy han nhan tao, 3 1an Iip lai. Cac chi tiéu dwoc danh gia qua hinh thai, ciu tric
gidi phiu ré va khi khong cay lta phi hgp véi méi trueomg han. Két qua cho thiy 3 giéng (Sophinh, Xwong ga do
va Béng niu) c6 kha niing chiu han tét nhat trong giai doan sinh truéng dinh dwdng (28 ngay sau khi ngit nu’(rc)
Glong Sophinh ¢6 mit do va dién tich khi khong nhé nhit (twong tng 529,3 kk/mm2 va 88,6 p.mz), gilip giam mit
nuwéc qua qua trinh thoat hoi nuwéc khi ciy thiéu nwée. Gidng Xwong ga do ¢6 ty 1¢ ré sau cao nhit (58,7%), c6 thé
tang kha ning lay nude tir tang dat sau. Glong Bang niu c6 duong kinh ré day 876,3 pm va dié¢n tich 15i 16n (dat
54,4x10° pm?), chira nhiéu hau méc va tong dién tich hau mdc 16m nhat (twong ing 5,6 va 12x10° pm?), givip ting luc
din nuéc 1én chdi. Mdi quan hé giira s6 ré, s6 mach hau mdc va mat do khi khong la twong quan nghich; trong khi
twong quan giira dwong kinh ré, sé6 hdu mdc va tong dién tich hiu mdc 1a twong quan thuin. Két qua nay sé gitp

dinh huéng phat trién gi(")ng la theo co ché chiu han.
Tir khéa: chiu han, khi khong, lia mua, ré.

Chi s6 phin loai: 4.1

Dét van dé

Puoc du bao 1a mot trong sd nhitng qudc gia bi anh
hudng nhidu nhat ciia bién ddi khi hau, Viét Nam n6i chung
va Dong bang song Ciru Long (PBSCL) néi riéng da phai
ganh chiu nhitng ton thit ning né do han han va Ii lut gay
ra. Ké tir nam 2000 dén nay, tinh trang han han da lién tuc
xdy ra vao cac nam 2002, 2004, 2005, 2006, 2009, 2015 va
2016 [1]. bBac biét, dot han han va xam nhap mua khé nam
2016 da gy thiét hai nang né nhat, toan ving DPBSCL cb
dén 208.000 ha lta bi thiét hai, trong d6 60% bi thi€t hai
nang va nhidu ving mit tring.

Tr thue té cho thay, chon tao va su dung giéng lba chiu
han trong canh tac 1a mot trong nhitng giai phap hiéu qua va
bén vitng dbi v6i nhitng ving sinh thai thudng xuyén bi han
han nhu DPBSCL. Tuy c6 tiém ning da dang vé so lugng va
chung loai gidng lta mua dia phuong nhung viéc danh gia
ca1 tién glong laa chiu han con rét it, chua dap ung kip yéu
cau san xuét hién nay. Pdi véi cay lta, thiéu nudc co anh
huéng 16n dén hinh thai & giai doan sinh truéng va sinh san.
Tuy nhién, nhiéu bao cao da cho riang, dé chéng chiu han,
mot s giéng lta da phat trién kiéu hinh c6 bo ré dai an sau,

“Tac gia lién hé: Email: ngocsonbiotech5011@gmail.com
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giup tang cuong kha nang hut nudce tir tang dat sau va giam
mat nudc qua 1a bang cach thay dbi cau trac khi khéng [2,
3]. DBé ning cao chat lugng va san luong nhim g1am thiét
hai do han han gay ra, viéc nghién ctru chon tao giong lua
chiu han m6i dya trén hinh thai nham bd sung vao ngudn
vat liéu di truyen IGa chiu han la van dé cap thiét hién nay.
Nghién ctru nay nham danh gia nhiing ddc diém hinh thai ré
va khi khong trén nhiéu gidng laa mua khac nhau dé chon ra
gidng mang tinh trang thich nghi v&i méi truong han, phuc
vu cong tac lai tao va chon gidng lua chiu han tét cho ving
DbBSCL.

Vat liéu va phuong phap nghién ciiu
Vit liéu, dia diém, thoi gian nghién ciru

Nghién ctru st dung 12 gidéng lua mua cd ngudn goc
tai Tay Ninh (Xuong ga do, Xuong ga trang, Ong ting do,
Lang nhay tring, Bang nau, Tiéu m& do) va An Giang (Mot
bui d6, Thai Lan, Sophinh, Macri 1, Bong gimg tring, Nang
coi) duoc trong tir thang 8/2019 tai nha ludi c6 mai che
thugc B6 mon Di truyén va Chon giéng cay tréng, Truong
Dai hoc Can Tho.
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Drought tolerance related
to root morphology and stomatal
structure of the 12 seasonal
rice varieties (Oryza sativa L.)
under artificial drought conditions
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Abstract:

Drought-tolerant rice varieties are one of the best choices
to avoid the effects of drought. A Randomized Complete
Block Design (RCBD) with three replications was used
for the experiment. 12 seasonal rice were tested under
artificial drought conditions. The criteria were assessed
through the morphology, root anatomical structure,
and stomatal leaves that were suitable for the drought
environment. The results showed that 3 seasonal rice were
well adapted to this condition.Sophinh had the smallest
density and area of stomata (529.3 stomata/mm? and 88.6
pm? respectively), they helped reduce water loss. Xuong
ga do had the highest ratio of deep roots 58.7% which
could increase the ability to take water from the deep soil
layer. Bang nau had a thick root diameter of 876.3 pm
and a stele root area of 54.4x10° pm? containing a high
number and more areas of late metaxylems (5.6 and
12x10° pm? respectively). These factors helped increase
water flux from root to shoot. Correlation among the
density of stomata, number of roots, and the number of
late metaxylem were negative while correlation among
diameter of roots, number of late metaxylem, and total
areas of late metaxylem were positive. These results were
useful for developing drought-tolerant rice varieties.

Keywords: drought avoidance, root, seasonal rice,

stomata.

Classification number: 4.1

TAPEHT

m:gcm\/@t Nam 63(2) 2.2021

Phuwong phap nghién ciru

B6 tri thi nghiém:

Thinghiémdugc b tritheokiéukhdihoantoan ngﬁu nhién
mdt nhan t6 (giéng lua), 3 1an 1ap lai. Tién hanh ngét nude xt
Iy han sau 40 ngay gico béng cach ngung tudi nuée dén khi
50% s6 14 bi kho thi tudi nude phuc hi. Thi nghiém duogc
thuc hién theo phuong phap r6 nhua (basket) (hinh 1) [4, 5].

Ciy laa

Gie cit
(50 -90%)

Hinh 1. So' d6 mé ta phuong phap rd nhua (basket).

DPét duoc phoi kho, 1am nhuyén, ray loai bo tap chét,
sau do b sung thém cat (ty 18 6 dat/4 cat). Hon hop dat
cat pha dugc cho vao chu kich thude 28x22x30 cm, dat
16 nhya cach mit chau 2 cm, cac chau sau d6 duoc 1am am
bang cach tudi 4 ngay mot 1an véi lugng nude dong nhat
du d6 am dong rudng (46 am >80%) cho dén 40 ngay sau
gieo. Hat laa sau khi 0 ndy mam duoc gieo vao chau, 1 cay/
chau. Cac chau duge bd sung lugong phan bon 20 g urea, 35
g super lan va 10 g KCl tai 2 thoi diém bon 16t va 15 ngay
sau khi gieo.

Chi tiéu theo doi:

D6 am dét duoc do 7 ngay 1 1an & tat ca cac chau vao gid
trua moi ngay bang may Takemura.

Tong sb 1& (Ty) dugc tinh dwa tren tong s6 ré chinh cia
mdt bui xuyén qua 16 nhua. Tyle ré sau (RDR) dugc dinh
nghia 1a s ré xuyén qua phan mét ludi 2 mm cia rd nhua
(tirc 14 phan duoc xac dinh boi mot goc 50-90° theo phuwong
ngang mit dat tinh tir gdc lta) chia cho tong sb ré. Thoi
diém ghi nhan sau khi cay dwoc tudi nude phuc hoi 14 ngay.

Céu trac r& va cac mach xylem r& duoc quan sat (n=5
ré) phan tich theo phuong phap Terashima, et al. (1987) [6].
Quan sat mat cit ¢ vi tri cach gde 3 cm dé do duong kinh ré
(Dp), 5O mach hau méc (latemetaxylem - LMX), dién tich

16i (S, ) va tong dién tich hau moc (S, \0)-

Mait do va kich thudc khi khong trén biéu bi 14 lta duoc
khao sat theo phuong phap Baloch, et al. (2013) [7] khi cay
¢6 biéu hién cudn 14 trén thi truong vat kinh 40X. Quan
sat sy phan bd va dém sé luong khi khong thiy duoc trong
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dién tich tai 3 vi tri dau, giita va chop la cua 2 mat 1a. Mét
d6 khi khong (D,,) dugc tinh theo s0 luong khi khong/mm2
Do kich thude chleu dai (L) va chiéu rong (W) té bao
khi khong (n=30 khi khong). Dlen tich khi khong tmh bang
cach nhan chiéu dai va rong trung binh ciia khi khong.

Phdn tich thong ké:

S liéu giai phau khi khong va r& duoc do bang phan
mém OptikalSview. Dit liéu dugc phan tich thong ké bang
SPSS 23.0 dung kiém dinh Duncan ¢ mirc y nghia 5% dé
so sanh cac gid tri trung binh va phan tich hé s twong quan
Pearson.

Ket qua va thdo luan
Dién bién dp am dit

Dién bién d¢ 4m cua dat dugc trinh bay & hinh 2.
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Hinh 2. Dién bién gia tri trung binh dd 4m dat.
Ghi cht: ¥: Thoi diém cudn 14; V: Thoi diém chay 14.

Két qua & hinh 2 cho thdy, dién bién gia tri trung binh do
4m dat giita cac chau thay di giam dén tai thoi diém ngét
nude ké tir 40 NSG. Theo d6, d6 4m bit dau giam nhanh
xudng con 72,5% vao 47 NSG, sau d6 do 4m tiép tuc giam
dén muc thép nhét ghi nhan dugc 1a 7,5% tai thoi diém 68
NSG. Trong d6 v6i mirc d6 am dat 14% céy bat dau cho
théy ¢6 biéu hién cubn 4. Dén mirc d6 4m con 7,5% su
t6n thuong do han géy ra cac vét chay 14 trén cy lua biéu
hién thay rd. Két qua nay phit hop véi nghién ctru cta Tran
Nguyén Thap (2001) [8] khi thyc hién thi nghiém han trén
lta, rang cay biéu hién stress han bang biéu hién cudn 14 khi
d6 am dudi 14%. So sanh két qua nghién ctru lta chiu han,
Zu, et al. (2017) [9] cling thay rang khi d¢ 4 am dét dat 15%
nhiing giong lua ray bt dau cuén 14, dat 10% 1a héo kho va
14 tdn thuong nang khi d6 a 4m dat dat 5%. DO 4m dét co vai
tro quan trong trong viéc kiém soat han han, khi do 4m dat
thip hon mét gisi han nao dé, thyc vat khong hut di nude
thi s& bi han [1]. Gid1 han nay phu thudc vao kha nang gitr
nude cia dat va kha ning ldy nude cia cdy.
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Ciu triic khi khong ld liia trong diéu kién han

CAu trac khi khéng la lha trong diéu kién han dugc thé
hién ¢ bang 1.
Béng 1. Mat dd phin bd va kich thwéc khi khong cia 12 giéng laa
mua trong diéu kién han.

D L, W S

TT Gibng ki ki i e
(kk/mm?)  (um) (pm)  (um’)
1 Xuong ga do 577,340 14,64 6,3¢ 91,6%
2 Xuong ga tring ~ 547,0°f 14,3 6,4% 91,34
3 Ong timg do 6623 14,19 6,54  91,5%
4 Lang nhay tring ~ 616,7+¢ 16,2 6,9 109,6%
5 Béng niu 620,3+¢ 15,5% 6,74 1034
6 Tiéu m& do 6043 16,4° 6,8 110,8°
7 Sophinh 529,3 14,3% 6,3 88,67
8 Mot bui do 675,7% 15,00 6,74 98,8«
9 Thai Lan 608,7>¢ 15,20 6,64 99,1«
10 Nang coi 644,0¢ 16,2 7,12 114,8
11 Magcri 1 683,0° 14,50 6,9 100,1¢
12 Bong gimg tring ~ 652,0% 16,4 7,10 115,6°
F * * * *
CV(%) 5,9 35 2,7 42

Chi thich: *: khac biét mirc y nghia 5%. Trong cting mot cdt, cic s6 theo sau ¢6
cung ky tu chir cai thi khac biét khong y nghia qua phép thtr Duncan. D, : mat
d6 khi khong, L,,: daikhi khéng, W .. rong khi khéng, S, dién tich khi khong

Két qua & bang 1 cho thay, mat d6 va kich thuée khi
khong khéc biét c6 y nghia thong ké & mirc 5% giita cac
gidng ltia. Mat d¢ khi khong trung binh phén b trén bé mat
14 dao dong tir 529,3-683 kk/mm?. Giéng ¢6 mat d6 phan
bd khi khong cao nhat 1a Macri 1 (683 kk/mm?) va it nhat
1a Sophinh (529,3 kk/mm?), khac biét ¢6 y nghia so véi cac
gidng con lai (hinh 3).

Hinh 3. Céu triic khi khéng mit trén (A1-B1) va mit dwéi (A2-B2) 14
ciia Sophinh va Bing nau.
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Nghién ctru ciia Xiong, et al. (2002) [10] cho ring, trong
diéu kién han 1a cdy can giam b6t viéc thoat hoi nudc khi
dong mo khi khong, vi vy giam s6 lugng khi khong & 2
mit biéu bi 14 gop phan han ché méat nuée khi ciy dang
trong diéu kién thiéu nudc. Sy gia giam mat do khi khong
dé i pho véi han han khac nhau gitra cac loai thuc vat va
phu thudc vao mic d6 nghiém trong cua tinh trang thiéu
nuée [11]. Bé d6i pho voi su thay doi méi trudng, thuc vat
c6 thé diéu chinh su phat trién cta khi khong & nhiing chiée
la mé&i [12]. Khi 14 truong thanh cam nhan dugc diéu kién
moi truong thay ddi, mat do khi khéng s& duoc diéu chinh
ngay trong qua trinh phat trién 1a [13]. D4 c6 nhiéu bao céo
cho ring, nhimg dot bién lam giam mat do khi khong da
giup tang cuong kha nang chiu han cia thyc vat [14, 15].
Két qua nay ciing phu hop voi nghién ctiru cia Luu Hoai
Nam (2019) [16], su giam khi khong & biéu bi trén va dudi
1a gitip cho 14 Ita han ché duoc sy mat nude qua khi khong,
ddng thoi tich trit nude cung cip cho hoat dong trao doi
chat cua 14.

Xét vé kich thude khi khong ¢ bang 1 cho thdy, trung
binh chiéu dai khi khong bién thién tir 14,1-16,4 pm va
chidu rong tir 6,3-7,1 pm. Trong d6 2 giéng Bong gimg
trang va Nang coi c¢6 chiéu dai khi khong dai nhit (twong
g 16,4 va 16,2 pm) va chiéu rong ciing 16n nhat (7,1 pm).
Chinh vi vy ma ca 2 gidng c6 dién tich khi khong (twong
ung 115,6 va 114,8 um?) 16n hon so vai cac giéng con lai.
Riéng giéng Sophinh, bén canh mat do khi khong thép 1a
kich thude chidu dai, chiéu rong (twong tmg 14,3 va 6,3 pm)
va ca dién tich khi khong dat nho nhét (88,6 pm2) so véi cac
gidng lia mua dwoc khao sat.

Su trao d6i khi qua 14 bi anh huong rat 16n boi s6 lugng
ciing nhu kich thudc khi khong [17]. Do 4m trong dat giam,
lam giam luong nude trong 14, cac té bao bao vé bi mat nude
gdy mat ap lyuc strc truong, tir d6 1am cho kich thugc khi
khong giam xudng hodc giy dong khi khong [18]. Su suy
giam kich thudc khi khong 1a sy thich nghi cua thyc vat dé
dap ung voi sy thiéu hut nudc va nhiét do cao [19]. Theo
Gupta (1997) [20], thuc vat trong diéu kién kho han thuong
¢6 khi khong nho hon so véi thyc vat séng trong diéu kién
da nude. Nhu véy, dé tdi da hoa hoat dong quang hop dong
thoi giam thiéu sy mét nudc trong diéu kién kho han, cay
trong can phai diéu chinh ca vé sé luong va kich thudc cta
khi khong ciing nhu kha ning dong mg [21]. C6 thé thiy
Sophinh ¢6 ddc diém khi khong gan nhu phu hop trong viée
han ché méat nudc trong diéu kién han khi c6 mat do va kich
thude khi khong nho nhét so vai cac gidng khac.

Hinh thdi ré liia trong diéu kién han

Hinh thai ciing nhu s luong va su phan bd ré cua cac
gidng lta mua trong di€u kién han dugc trinh bay ¢ bang 2.
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Bang 2. S6 lwong, sw phan b va hinh thai giai phiu ré cia 12 giéng
lta mua trong di¢u kién han.

7S RDR DR Sste]: SLMX

T Giong T, LMX
(4 (m)  (x10°pm’) (x 10° pumr’)

1 Xuong ga do 193« 587 867,70 41,2 456 7,9
2 Xuong gi tréng 1970 458 3899 295 5,6° 39
3 Ong timg do 1,0 335 88820 42,7 45 767
4 Ling nhiy tring 20,00 50,7 8275 417 519 88«
5 Bing niu 253 B 8763 544 5,6° 12,00
6 Tiéu md do 1404 358 7034 38,1 44 8,4¢
7 Sophinh 183 255 84450 474 Sl 114
8 Mot bui do 80" 3794 9061+ 49,7 44 9,8%
9 Thai Lan 1474 456« 8513 456%™ 460 99
10 Nang coi 193 449% 8663 41,7 43 7,18
11 Macri | 1474 250 7094 33,6¢ 33 6,12
12 Bong gimg tring 1604 21,0 11,5+ 453 43¢ 79
F * * * * * *
CV(%) 6,7 11,6 1,1 13,1 8,1 74

Chu thich: *: khac biét mirc y nghia 5%. Trong cting mot cdt, cc sb theo sau
6 cung ky tur chir céi thi khic biét khong y nghia qua phép thu Duncan. T,:
téng s6 18, RDR: ty 18 ré sau, D,: duong kinh 18, LMX: s6 mach hdu moc, S_ :

A stele”
di¢n tich 161, S |, : tong di¢n tich mach hiu moc.

Két qua bang 2 cho thdy, cac dic diém hinh thai ré c6
su khac biét y nghia thong ké & mirc 5%. Tong s6 ré ghi
nhén trong moi truong han bién thién tr 8,0-25,3, giéng Iaa
Bing ndu c6 nhiéu ré nhét voi s6 ré dat 25,3 va Mot bui do
¢6 s6 1@ it nhét 1a 8,0. Tuy nhién, sy phan bé r& sau lai co sy
khéc biét nhau, cu thé Xuong ga do co6 sy phan bd ré an sau
nhiéu nhét véi ty 1& 58,7%, riéng nhom Bang nau (23,8%),
Sophinh (25,5%), Macri 1 (25%) va Bong gung tréng (21%)
¢6 mirc d phat trién ré sau thap (hinh 4).

Hinh 4. Hinh thai ré giéng lua Xwong ga dé (A), Bong girng tring

(B) va cAu truc giai phiu ré giéng laa Biang nau (C), Mat bui dé (D).



Nghién ciru cho thdy, cau tric va su phat trién ciia hé
thong ré lha quyét dinh phan 16n chirc ning cua ciy lta khi b
han [22]. Bé tranh han, nhidu ciy trong da thay d6i sy phan
b6 tir ré can thanh r& sau dé co thé lay nudce tir cac 16p dit sau
hon [23]. Nguyén Thi Bich Van (201 8) [24] danh gia sy thich
nghi méi truong han vé ty 16 ré sau cua 4 gidng lta cao san
cho thdy, cay lua khi thiéu nudc sé tap trung phat trién ré theo
chiu sau tao mot goc 50-90° tinh tir gbc ré nhiéu hon moi
truong du nude. Ngoai ra, Price, et al. (1999) [25] nhan thay
lia miia & viing cao c6 hé thong ré sau c6 thé gop phan tang
kha ndng chiu han nho ting kha nang hut nuée. Mot gen kiém
soat ty 1é ré sau da dugc phat hién trén nhiém sdc thésd 9 bﬁng
céch sir dung 117 dong RILs tir t6 hop lai IR64 x Kinanang
Patong [26]. Két qua cho thay, gen Drol lién quan dén viéc
van chuyen auxin t6i dau ré, gitp kéo dai nhimng, té bao ¢ day,
chinh sy biéu hién cao cua Drol lam ré phat trién theo chiéu
sdu va nhimg dong mang gen déu tang ty 1¢ ré sau nén tranh
dugc han va duy tri dugc nang suat [27]. Nhu véy, dic diém
phét trién nhiéu r& sau ciia Xwong ga do s& co nhleu thuan
loi trong méi truong thiéu nude so véi nhimg gidng khac.

Két qua vé cdu trac giai phau & bang 2 cho thdy, dudng
kinh re cac gidng dao dong tur 389,9-911,5 pm, riéng Xuong
ga tring c¢6 duong kinh ré nho nhét 1a 389,9 pm, ké dén la
Tiéu m& d6 va Macri 1 1an luot 703,4 va 709,4 pum. Lai 1a noi
chtra toan b mach dan va 1a vi tri quan trong cua cay. Két
qua bang 2 cho thay, dién tich 15i bién thién tir 29,5-54,4 pm?,
trong d6 dién tich 161 16n nhat 1a Bang nau (54,4x10° um?) va
nho nhat 1a Xwong ga tring (29,5x10° wm?). Xeét vé s6 hau
moc va tong dién tich hdu mdc cho thay, voi kich thudc 161
16n nén Béng nau ¢6 sb6 hau moc nhiéu va téng dién tich hau
mdc 16n nhét (twong tng 5,6 va 12x10° pm?) (hinh 4). Ngoai
ra, Sophinh ciling c6 téng dién tich hau moc 16n (11,4x10°
umz) tuong duong voi Bang Nau. bac blet riéng Xuong ga
trang tuy c6 kich thudc 161 nho nhung sé hau mdc nhiéu (5,6)
va tong dién tich hau moc nho (3,9x10° pm?). Co thé thiy &
Xuong ga tring co sy phat trién nhiéu mach hau moc nhung
do gidi han boi 161 nén kich thudce cac mach s€ nho.

Do day ré 1a mot trong nhitng tinh trang quan trong trong
co ché tranh han cua cay trong, vi 1& ¢6 duong kinh 16n hon
c6 lién quan dén kha ning Xuyén sau vao dat (28, 29], phén
nhéanh, c¢6 cdu trac mach dan 16n va co cong suit 16n cho sy
hap thu nude tir cac 16p dat sau [30]. Tuy nhién, nhidu nghién
ctru cdy trong chiu han chi tap trung vao do day ré hon 1a cdu
tric 161 va mach hdu moc bén trong. Uga, et al. (2008) [31]
cho rang, khong gidng voi do day ré, dic diém cdu tric 15 va
mach hau mdc khac biét & nhiing glong khac nhau boi su két
hop nhiéu allens trén nhimg QTL khéac nhau. Kich thudc va s6
luwgng mach hau mdc anh huong 16m dén van chuyén nuoc 1én
chdi [32]. Puong kinh hau mgc 16n anh  huong dén dong chay
dan nudc trong cay, gitp tang cuong hap thu nude [33]. Nhu
vy, d6i voi tinh trang giai phiu r&, Bing ndu va Sophinh cho
thay c6 nhing dic diém do day ciing nhu ciu trac 16i va mach
hau moc tot, phu hop véi kha ning ting cudng van chuyén
nudc trong diéu kién han.
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Mbi twong quan giiva hinh thdi ré va khi khéng
) Mbi twong quan gitra hinh thai & va khi khong cua cac
giong lta dugc trinh bay ¢ bang 3.

Bing 3. H¢ sb twong quan Pearson giira dic diém hinh thai ré va khi
Kkhdng ciia 12 gidng lia mua trong diéu kién han.

TR DR LMX Sslele SLMI\ Dkk Ll\k Wkk Skk
T, 100
D, Ol 10
IMK 052" 017 100
Se 008 07T 0l 100
Suc OIF 08T 04 075" 10
D, 04 031F 037 00 00 100
L, 021" 021% 00 0lF ol 010 100
W00 02 035 00 O0F 049" 056" 10
Se  OM4T02e 020" 007 001 028 093" 081" 100

Chu thich: **: khac biét mtic y nghia 1%; *: khac biét mtc y nghia 5%; ns:
khac biét khong y nghia. T : téng s6 8, D,: duong kinh 1&, LMX: s6 mach
hdu méc, S_ : dién tich 101 S tong dlen tich mach hu mdc, D,,: mét d6

Y > OLmx- .
khi khong, L . dai khi khdng, W, .: Tong khi khéng, S,,: dién tich kh1 khong.

Két qua bang 3 cho théy, c6 mbi quan hé twong quan co
¥ nghia thong ké gitta ddc diém hinh théi 1 va khi khong
cdy lta trong diéu kién han. £)01 voi re cho thdy, co su twong
quan thudn cao gilta tong sb 1& v6i sb6 hau moc (r=0,52%%),
duong kinh ré véi dién tich 16i (=0,71**) va tong dién tich
hau mdc (r=0,63*%*), dién tich 161 v&i téng dién tich hau moc
(r=0,75**). Dbi v6i khi khong c6 thé thdy su twong quan
thuén cao gitra dién tich véi chiéu dai (r=0,93**) va chiéu
rong (r=0,81**), chidu dai véi chiéu rong (r=0,56**), riéng
mat do véi chiéu rong (r=0,49**) c6 su tuong quan thudn
trung binh. Xét ca hinh thai ré va khi khong cho thay, co sur
twrong quan nghich cao gitta mat do khi khéng véi sé hau
mdc (r=-0,52**) va tuong quan nghich trung binh giita tong
sb r& v6i mat do khi khéng (r=-0,42%) va s6 hau moc véi
chiéu rong khi khong (1=-0,35%).

Kha ning chiu han 1a mét tinh trang sd luong két hop
nhleu tinh trang lién quan va khong phai giong nao ciing
c6 tat ca nhitng dac diém thich nghi v&i han han. Viéc danh
gi4 muc do twong quan cé thé giup dinh hudng cho viéc lai
tao va chon giéng mang nhiéu dic diém thich nghi tét voi
han han. Nhiéu nghién ctru cho rang, r& phat trién sau hon
gitp tang kha ning hut nude tir nhitng tang dat sau, tir do
cai thién thé ning nudc bén trong choi tai thoi diém han
han [34, 35]. Phat trién ré nhiéu ciing da duoc ching minh
1a twong quan v&i tinh trang nudc trong chdi dudi ap luc
han han [36]. Do do, su twong quan nghich gitra hinh thai
r& voi ciu trac khi khong cho thay cay lua thay dbi dé ting
kha ning lay nudc tir dat va giam mat nude dé dép tng véi
moi truong han han.

Nghién ctru da chon ra dugc 3 gidng lta mua co kha
ndng chiu han tot, moi giong c6 dac tinh noi bat riéng, nhat
la h¢ ré. Giong Xuong ga do co hé ré phat trién an sau, phu
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hop cho viée tang cudng kha nang lay nudc tir tang dét sau;
trong khi 2 gidng Bang niu va Sophinh c6 dudng kinh ré
day va dién tich 13i ré 16n, chta nhiéu mach hau moc 16n,
gitip tang lyc din nude tir ré 1én chdi. Ngoai ra, ciu tric 14
cling gop phan vao tinh chiu han, gidng Sophinh c¢6 mat do
va céu triic khi khong nho, c6 thé han ché mét nudc qua qua
trinh thoat hoi nude, giup duy tri stre truong té bao va thé
nang nudc trong cay. Két qua nghién ctru ndy la co s6 quan
trong dé cac nha khoa hoc chon tao cac giong lua méi co
kha ning chéng chiu han han, dap tmg nhu cu cta ngudi
dan vung DBSCL.
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Nghién ctru anh huéng ciia tich hop vi khuan
endophyte Bacillus subtilis GB03 voi vat lieu nano silica
dén sy phat trién cua cay dwa lwoi (Cucumis melo)
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Tom tit:

Nano silica ¢é kich thuée 20-50 nm, dwoe ché tao bing phwong phap sol-gel két hop siéu am, dwoc sir dung nhim
muc dich thir nghlem tac dfng ctia nano silica dbi voi s phat trién cia vi khuan Bacillus subtilis GB03 trong phong
thi nghi¢ém. Pong thoi, danh gia hi¢u qua cia nano silica tich hop vi khuén B. subtilis GB03 dén su sinh truwéng cia
cﬁy dwa lwéi (Cucumis melo). Két qua cho thiy, nano silica 6 ndng dé 10 pg/ml cé tac dong tich cwe doi véi sy phat
trién cia vi khuin B. subtilis GB03. Trong thi nghiém in vivo, nhém nghlen c1ru da quan sat dwoc hién twong cac
phan tir nano SiO, bam vao bé mit vi khuin va sy xAm nhap ciia vi khuin vao ré cay Dong tho’l, su tich hop cua vi
khuan va nano sﬂlca o nong do 10 pg/ml ciing cho thay tac dong tot dén ty 1€ va toc do nay mam, su phat trién cia
b0 re, thoi glan sinh truéng, chiéu cao va kha ning phan nhanh cua ciy dua luéi. Nghlen ciru mé ra hmmg phat
trién ché pham két hgp nano silica-vi Khuén endophyte co nguon goc tw nhién thay thé cho cac loai thudc hoa hoc
daé phat trién ciy duwa lwéi néi riéng va cay trong no6i chung.

Tir khéa: Bacillus subtilis, cdy dwa lwéi, Cucumis melo, nano silica, sol-gel.

Chi s6 phén loai: 4.1

vét. Nhiéu nghién ctru da chi ra r?mg, céc hat nano silica rat
¢ ¥ nghia trong viéc phat trién kha nang dé khang & thuc
vét [3, 4]. Silica dugc coi nhu mot vi chét thiét yéu va dugc
biét dén voi vai tro gitip tang cuong sy phat trién cua thuc
vat. Ung dung cua silica d6i v6i thuc vat da duge ghi nhan
trong nhiéu nghién ciru trude day [5, 6].

Gidi thiéu

Vi khuén noi cong sinh thue vat (vi khuén endophyte)
duoc tim théy & hau hét céc loai thuc vat. Nghién cuu vi
khuin endophyte cho thdy chung giup thic diy thuc vat
tang truong, ting ning suat va dong vai tro 1a mot tic nhan
didu hoa sinh hoc. Ngoai ra, chiing con ¢ tiém ning loai bo
cac chat gy 6 nhidm trong dat bang cach ting cudng kha
nang khu dgc trén thyc vat, 1am cho dét tré nén mau ma.
Hién nay, nhiéu nha khoa hoc quan tdm phat trién cac (mg
dung cong nghé sinh hoc cua vi khuén endophyte dé phat
trién cac gidng cay trong c6 kha nang khir doc, dong thoi co
kha ning san xuat sinh khdi va nhién liéu sinh hoc [1, 2].

Céc nghién cuu tich hop vat liéu nano véi vi khuén
endophyte méi xuat hién gan day va chi co mét sb it bao
céo duoc cong b [7, 8]. Do d6 trong cong trinh nay, chung
t6i tién hanh nghién ctru anh hudng ctia sy tich hop vi khuan
endophyte (Bacillus subtilis GBO3) v6i nano silica dugc ché
tao bang phuong phap sol-gel ket hop siéu am nhim muc
dich phat trién ché pham c6 ngudn gdc ty nhién, an toan khi

Nhitng nim gin day, cong ngh¢ nano da tr¢ thanh mot g dung.

linh vuc nghién ctru hap dan va duoc tmg dung nhiéu trong

cac nganh y sinh va nng nghiép. Trong nong nghiép, nang
suit cta cdy trong duoc cai thién dang ke nho st dung cac
chit dinh dudng trung - vi lugng thiét yéu dudi dang phan
bon nano. Silica ton tai phong phu trong dit va duoc hap thu
tir dt thong qua r& cua cay va luu lai trong than cua thuc

“Tdc gid lién hé: Email: ledangquang2011@gmail.com
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Vat liéu va phuong phap nghién ciu
Héa chit va vi sinh vit

Cac hoa chét duogc st dung dé tao nano silica bao gém:
tetraetyl orthosilicat (TEOS) - Si(OC,H,), 98% (Sigma -
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Abstract:

Nano silica of size 20-50 nm prepared by the sol-gel
method was used to test the effect on the growth of
Bacillus subtilis GB03 in in vitro bioassay and evaluate
the effectiveness of integrating nano silica and B. subtilis
GBO03 for the growth of melon crop (Cucumis melo).
The results showed that nanosilica at a concentration of
10 pg/ml had a good effect on the growth of B. subtilis
GBO03. In the in vivo experiment, not only the incident of
silica nanoparticles adhering to the bacterial surface but
also bacterial invasion and penetration on the roots were
observed. Besides, the mixture of B. subtilis GB03-nano
silica at 10 pg/ml also showed a good impact on the rate
and speed of germination, the development of the roots,
growth time, height, and branching of the melon plant.
The study suggested the development of natural-derived
nano silica-endophytic bacteria preparations to replace
synthetic chemical pesticides used in agriculture.

Keywords: Bacillus subtilis, Cucumis melo, melon plant,
nanosilica, sol-gel.

Classification number: 4.1
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Aldrich, Buc), polyethylene glycol 400 (PEG 400) 99%
(Merck, Dirc), amoniac (NH,) 25% (Merck, Durc) va mot sO
dung moi nhu ethanol, methanol, nudc ct hai lan.

Chung vi khuan endophyte st dung trong nghién ctru 1a
Bacillus subtilis GB03 & dang sinh khdi kho do TS Chang
Ho Chung thudc Vién Vit li¢u Sinh hoc Jeonju - Han Quéc
cung cap. Moi truong nudi cdy vi khuan dugc s dung
trong nghién ctru 1a Luria-Bertani (LB) ¢6 thanh phan (g/1):
peptone 10, cao nim men 5, NaCl 10.

Phwong phap

T o”hg hop nano silica: nano silica dugc diéu ché dya trén
phuong phép sol-gel két hop siéu am. Str dung 2,0 g TEOS
hoa vao 50 ml ethanol thu dugc dung dich tién chét - dung
dich 1. Hoa tan 1,0 ml H,O vao 50 ml ethanol thu dugc dung
dich 2. Hoa 100 ml PEG 400 vao 400 ml ethanol, cung v6i
d6 thém NH, vao hdn hop trén dén khi pH~13 thu dugc
dung dich 3 1a mo6i truong phan ung. Sau khi da thu dugce
ba dung dich trén, tién hanh nho dong thoi dung dich 1 va
dung dich 2 lién tuc vao dung dich 3 véi tbe d6 0,5 ml/phut
trong 4 gid, cdc phan ing duoc dit trong bé siéu am 37 kHz,
nhiét d6 80°C, khudy co 350 vong/phut. Sau khi nho hét
dung dich 1 va dung dich 2, tiép tuc siéu 4m hon hop thém
15 gio. Trong qua trinh phan @mg b6 sung ethanol, NH, aé
duy tri méi truong phan tmg. Sau khi dimg bo sung ethanol,
tiép tuc tién hanh gia nhiét, siéu 4m va khudy co dé loai bo
ethanol trong cdc phan tng, thu san pham. Két qua thu duoc
1a dung dich nano silica stir dung trong thuc nghi¢m.

Pdnh gid cdu tric hat:

Do tan xa anh sang dong hoc - Dynamic Light Scattering
(DLS): phan b kich thudc hat va gian d thé zeta cua dich
phan tan nano silica dugc xac dinh bang phuong phap DLS
trén may ZS-100 cua hang Horiba.

bo phé FT-IR va chup anh TEM, SEM: xac dinh nhanh
dic trung cdu trac ciia mau nano silica bang phuong phap
do pho FT-IR trén méay phan tich quang phd hong ngoai FT-
IR TENSOR II (Bruker, Buc). Kich thudc hat nano silica
dugc xac dinh bang phwong phap TEM va phuong phap
SEM. Anh TEM dugc do trén thiét bi kinh hién vi dién tir
tmyén qua JEM 2100 (JEOL - Nhat Ban) va anh SEM duogc
do trén thiét bi kinh hién vi dién tir quét phat xa truong
Hitachi S-4800 (Nhat Ban), dat tai Vién Khoa hoc Vit li¢u,
Vién Han lam KH&CN Viét Nam.

Nubi cdy vi khudn: ching vi khuan B. subtilis GB03
ban déu duoc luu trir & dang sinh khéi khé. Vi khuan dugc
hoat héa trén méi truong LB long, tién hanh nuéi lic 200
vong/phut ¢ nhiét do 35-37°C trong vong 24 gio. Sau 24
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gio, dung que cdy vong thao tic vo tring, nhing vao dich
mau dé co cac vi khuan mudn phan 1ap. Ria cac duong trén
dia petri c6 chira méi truong thach LB. Sau mdi duong ria
lién tuc d6t khir triung que cdy va 1am ngudi trude khi thuc
hién thao tac tiép theo va giir trong tu 4m 32°C/24 gid dé
xéac dinh hinh thai khuan lac. Tién hanh quan sat hinh thai
khuén lac cta ching vi khuén xac dinh d6 thuan. Chuyén
mot khuén lac thuan tir dia méi nhan vao binh tam giac chua
50 ml méi truong LB nhan gidng dich thé. Nudi trén may
lic 200 vong/phiit & 35-37°C trong 24 gio. Xac dinh mat
d6 vi khuan trong binh nudi bang phuong phap dém khuan
lac trén dia thach. Céy 15 ml dung dich vi khuan c6 mat do
10° cfu/ml vao binh chira 150 ml mdi trudng nudi cay (ty
1¢ 10%). Lap lai qua trinh nudi trén may lic voi cac ché do
nhu trén trong 24 gio.

Khdo st anh hwéng ciia nong do nano silica dén sy phat
trién ciia vi khudn B. subtilis GB03: anh huéng ciia ndng
d6 nano silica d6i voi sy phat trién cua vi khuan theo thoi
gian da duoc thuc hién trong nghién ctu. Tién hanh tron
nano silica & cac ndng d¢ (0; 10; 30 va 50 pg/ml) v6i 50 ml
mbi trudng LB duge pha sin trong cac trong dng nghiém.
Sau d6, 5 ml vi khuan B. subtilis GB03 dat mat do 10° cfu/
ml duoc thém vao mdi dng mdi trudong LB chira nano silica
ndng d6 khac nhau. Tién hanh nuéi lic 200 vong/phit &
nhiét do 37°C. Ct sau bon gid, lay 100 pl méi truong pha
lodng trong 6ng dua 1én trén bé mat cac dia thach bang que
thily tinh v6 tring va tién hanh dém khuén lac trén dia &
37°C bang ky thuat ciy bé mit.

Khao sat anh huong cua nano SiO-vi khuan dén kha
ndng sinh trueong va phat trién cia cdy dira lwéi: hat gidng
dua F1 Kim C6 Nuong dugc san xuat boi Cong ty TNHH
KNOWN-YOU SEED, Pai Loan. Tuyén chon hat (hat to,
may, chic) va dem 30 hat ngdm trong 20 ml nuéc cit dbi
v6i mau ddi chimg va 30 hat trong 20 ml hon dich nano
Si0,-vi khuan B. subtilis GB03 & ndng d6 10 pg/ml, mat do
vi khuan dat ~10° d6i véi cong thire thir nghiém & nhiét do
25-30°C trong 2 gid, U cho nit mam rdi gieo 1 hat/ld vao
khay loai 50 15/khay. Sau d6 tudi dung dich nano-vi khuan
1én bé mat khay giéng, tudi 2 1an vao lac moc mam déu va
5 ngay sau moc. Sau khoang 10-12 ngay wom, lic nay cay
da cho ra 2 14 chinh, tién hanh di chuyén cay con sang chau
bau dit (60% xo dira; 10% tro trdu hun; 30% phan trin qué;
tron déu cac thanh phéan cta gia thé, sau d6 ding mang phu
day kin va tudi nude 4m trude khi trong 1 tudn). Ctr 7 ngay
tu6i dung dich nano-vi khuén 1 1an. Tién hanh khao sat cac
chi tiéu: ty 1& va téc d6 nay mam, kha ning bam dinh vi
khuén 1én ré cay, su phat trién cua bo ré, ting truong chiéu
cao cdy (cm). Thi nghiém duoc bé tri theo kiéu ngau nhién
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hoan toan vdi 2 cong thire néu trén, gitta 2 cong thirc co6 giai
phan cach vai 3 1an nhic lai, mdi 1an nhéc lai trong 3 cdy, xt
1y s6 liéu bang phan mém MS Excel 2016.
Keét qua va thao luan

Khao sdt ciu triic hat nano silica diéu ché dwoc

Két qua phan tich bang phuong phap tan xa anh sang
dong DLS (hinh 1) cho thdy, miu nano silica thu dwoc co
kich thudc hat trung binh 1a 109,7 nm va thé zeta 1a -48,2

mV. Diéu nay cho théy mau c6 d6 6n dinh cao, hé phan tan
s& chong lai su keo tu (thé zeta trong khoang +£40++60 mV).
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Hinh 1. Két qua phén tich miu nano SiO,. (A) phan bd kich thudc hat;
(B) thé zeta.

Anh TEM (hinh 2A) ctia miu nano silica cho thdy, cac
tiéu phan SiO, dat kich ¢ 20-50 nm va phan b kha déu
trong moi truong phan tan. Trén anh SEM (hinh 2B), cac hat
SiO, ¢6 kich ¢& khoang 40-70 nm, 16n hon so v6i két qua do
duoc qua phan tich TEM.

50 nm 20nm

Hinh 2. Két qua phan tich miu nano SiO,. (A) anh TEM; (B) anh SEM.

Két qua do phd hong ngoai bién d6i Fourier (FT-IR)
(hinh 3) cho thdy, peak tai 1115 cm™ v&i vai nho ¢ 1200
cm’! va peak & 840 cm! tuong mg voi dao dong hoéa tri bat
d6i xtg va dao dong hoa tri ddi xtg ciia nhom Si-O. Dao
dong ubn Si-O-Si xuét hién & peak hap phu 460 cm. Dai
peak hap phu cudng do thip & 672cm™! ing véi tin hiéu cua
vong siloxane trong mang [9-12]. Peak 951 cm™! dugc gan
cho dao dong lién két Si-O [13]. Dai peak cuong do rong tai
3450 cm™ va 1640 cm™ twong Gmg v6i dao dong hoa tri va
dao dong udn ctia phan tir nuée hydrat hda. Bén canh dé 1a
cac peak dic trung cho tin hiéu ciia PEG 400. Peak ~2870
cm! va 1455 em! 1an luot trong Gng v6i dao dong hoa tri
va dao dong udn cua nhom C-H. Peak tai 1298 cm’! twong
ung voi dao dong hoa tri nhom C-O. Céc peak tin hi¢u ¢ 951
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Hinh 3. Phé IR ciia mAu nano SiO,.

cm! va 3450 cm! cho thdy su hinh thanh lién két hydro giira
nhém -OH cc tiéu phan nano va nguyén tir O hodc -OH ciia
PEG 400 [14]. Két qua kiém tra IR cho thiy c6 su tuong tac
gilra chat boc va cac tiéu phan Si0,, tuy nhién tuong tac con
yéu, cic tiéu phan nano co xu huorng hinh thanh céc tiéu
phan dong dang véi mirc ning lwong hinh thanh mang thap
hon mirc ning lwong cua cac tiéu phan voi polymer boc.
C6 thé khéng dinh cac hop chat polymer cho vao trong qua
trinh téng ho*p chi mang tinh chat 12 nén cho qua trinh phan
g, giup 6n dinh céc tiéu phan hinh thanh & kich thudc da
dinh trudc.

Khdo sdt anh hwéng ciia néng dp nano silica dén sw
phat trién cia vi khudn B. subtilis GB03

Két qua (hinh 4) cho thdy anh hudng cia cac nong do
nano silica khac nhau dén sy phét trién cta vi khuan B.
subtilis GB03. Sy phat trién cta vi khuan phu thudc vao
ndng d6 nano silica va thoi gian nuéi. Trong 24 gid dau,
vi khuan phat trién va sinh truong binh thudong, mat do vi
khuén ting tuyén tinh theo thoi gian. Sau 48 gi0 thi nghiém,
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Hinh 4. D6 thi biéu dién moi quan hé giira mat do vi khuin va ndng
do nano SiO,.
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mat do vi khuan dat gi4 tri cao nhét (1,1x10° cfu/ml) tai
ndng do nano SiO, (10 ug/ml) thap nhat trong ba nong do
thi nghiém, trong kh1 d6 vi khuan ¢ mau dbi ching chi dat
6x107 cfu/ml. Tir 48 dén 72 gi0, mat do vi khuan bat dau
giam ¢ tat ca cac mau thi nghiém. Trong toan bd qua trinh
thi nghiém, mat d6 vi khuan B. subtilis GB03 & miu chua
nano SiO, (10 pug/ml) luén dat gia tri cao nhét so véi tat ca
cic mau con lai. Sy thay d6i ciia mat do vi khuan theo nong
d6 nano silica trong nghién ctru nay phu hop véi nghién ctiru
truge day cua nhom tac gia Boroumand va cong su (2020)
[15]. Nghién ctru cia nhom tac gia nay da cho thay anh
hudng cua nong d6 nano silica ddi v6i su phat trién cia
chung vi khuan endophyte Pseudomonas stutzeri. Theo do,
két qua nghién ctru cho thiy & nong do nano silica 0,07 pg/
ml, vi khudn P, stutzeri phat trién c6 mat do cao nhét, theo
sau 1a néng do 0,05 pg/ml tai thoi diém 48 h. Trong khi
d6, tai nong do nano silica 12 0,1 pg/ml, mat d6 vi khuan P,
stutzeri thép hon so voi hai néng do trén & moi thoi diém
so sanh [15]. Nhu vay, vi khuén s& phat trién t6t nhat & mot
nong do silica thich hop, nong d¢ silica qua cao co thé gay
ra (rc ché vi khuan. Do d6, chung t6i lwa chon nong do nano
SiO, 10 pg/ml cho cac th nghiém trén cay dua ludi tiép
theo.

Anh hwong cua nano SiO -vi khudn dén kha nang
sinh truwéng va phadt trién ciia cdy dwa luoi

Trong nghién ctru nay, chiung t6i da ngdm 1 truc tiép hat
gidng cay dua ludi trong hdn hop nano-vi khuan B. subtilis
GBO03 cho dén khi nay mam. Sau d6 trong thity canh ¢6 tudi
dung dich hdn hop nano-vi khuan dé tién hanh chup SEM
va quan sat sy phat trién cua bo ré. Sau khi tréng vao bau
dat, chung t6i str dung phan bon binh thuong ma khong tiép
thém dung dich tich hop va quan sat sy sinh trudng cua cay.
Qua quan sat cic mau thi nghiém xir Iy hat giéng véi nano
silica-vi khuan B. subtilis GBO3 cho thdy, sau 48 h tit ca
cac hat thir nghiém (100%) déu nay nam twong ty nhu cac
hat ddi chimg. Mot sé nghién ciru trude day cho thiy silica
hay nano silica c6 tac dyng kich thich sy nay mam cua hat
giong do tac dung sinh hoa co thé lam giam san xuat axit
abisicic va tang muc gibberellin [16, 17]. Li va Ma (2002)
[18] d4 bao céo rang, khi ham luong silica trong dat co nong
d6 trong khoang 55 den 203 mg/kg, hoat tinh cua protease,
lipase trong hat va téc do ho hip tang 1én, thuce day qua trinh
nay mam cua hat cdy dwa chudt, sic song cua hat giéng
ciing dugc tang 1én déng ké. Nghién ctru cua Rathinam va
cong su (2011) [19] cho thdy, ty 1é nay mam cua hat ngd
cao hon (tir 2-11%) khi chung dugc trong trong dat c6 tron
v6i vat liéu nano silica & ndng d6 100 dén 400 pg/g so véi
mau dbi chimg va mau dat tron véi silica thong thuong.

Khi tién hanh nghién ctru cac mau ré cay dua ludi duoc
xtr Iy v6i nano silica-vi khuan B. subtilis GB03 trong diéu
kién ndng do nano silica 10 pg/ml va i hat nay mam, ching
t01 da quan sat dugc hién twong cac phan tir nano SiO, bam
vao bé mit vi khuan va sy xAm nhap ctia vi khuan vao ré cay.
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Hinl} 5. Hinh anh hién vi dién tir quét (SEM) cf}a nano SiO, va vi
khuan B. subtilis: (A) nano SiO, bam vao vi khuan B. subtilis GB03
trong moi truong nudi cay LB sau 48 h thor nghiém; (B) nano SiO -vi
khuén B. subtilis GBO3 trén ré ctia mau cdy dua ludi trude khi dugc trong
vao bau dat.

Hinh 5A cho thiy, nano silica bam 1én bé mit cua vi
khudn, tir d6 tao diéu kién thuén lgi cho ré cay hép thu duoc
silica trong qué trinh vi khuan xdm nhap vao sau qua vo ré
(hinh 5B). Quan sat anh SEM céc mau ré thi nghiém c6 thé
thdy hon hop nano-vi khuan B. subtilis GBO3 bam trén bo
ré, tr d6 c¢6 nhitng tac dong tdi hoat dong cua bo 1€, anh
hudng toi kha nang sinh trudng va phat trién cua ciy trong
Qua theo doi, mau cay dua ludi duoc thir nghiém véi hon
hop nano silica-vi khuan B. subtilis GB03 ¢6 s6 luong 1& va
chiéu dai r& nhinh hon so v&i cong thirc ddi ching (hinh 6).

(A) (B)

Hinh 6. Anh huéng caa hén hgp nano SiO,-vi Khuén B. subtillis GB03
dén sy - phat trién ré va chleu cao ciy du’a lwéi Kim Co Nuwong: hinh
anh mAu déi chirng (©)va miu thi nghiém (T). (A) b rc céy dua luci
trude khi trong vao bau dét; (B) chiéu cao than sau trong 28 ngay.

Két qua theo dbi sy phat trién chiéu cao cua cac mau dua
ludi duge thé hién ¢ bang 1.

Bing 1. Chiéu cao trung binh ciia cic miu ciy dwa luéi theo thoi
gian (cm).

S6 ngay sau trdng (ngay)

Cong thire

14 21 28
Thi nghiém 22,93° 63,63° 107,04
Péi ching 21,53° 60,70° 101,20°
LSD, " 1,08 1,52 3,83
CV%™ 1,39 0,69 1,05

Trong ciing mdt dong, cac sd ¢ cliing chit céi theo sau gidng nhau thi khong
khéc biét & mirc y nghia p=0,05. *: gia tri sai khac nho nht c6 y nghia; **: hé
s6 bién thién.
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Bang 1 cho thiy toc do tang truong chiéu dai than chinh
0 cac giai doan sinh truong khac nhau 1a khac nhau. Ban
dau, cac cdy trong thir nghiém c6 chiéu cao tuong duong
nhau (~5 cm). Giai doan 14 ngay sau trong, cdc mau dua
thi nghiém c6 tdc do ting trudng chiéu dai than chinh cham
do cay dua phai trai qua qua trinh hdi xanh bén r& 2-5 ngay,
kha niang hut nude va dinh dudng han ché. O giai doan tiép
theo tir 14-21 ngdy sau trong, su ting truong cia cdy, dic
biét 1a sy kéo dai ciia cac 1ong rat rd rét. Luc nay cay vira
sinh truong sinh dudng vira sinh truong sinh thyc nén can
tac dong cac bién phap ky thuat hop 1y dé cay phat trién
chiéu dai, khdi lugng than 14 t6i vu nham tich lity vat chat
dé cay ra hoa, két qua. Giai doan sau trong tir 21-28 ngay,
toc do tang truong chiéu dai than ciia cc gidng dua ludi rat
manh, trong d6 & cong thirc chira nano silica ¢ chiéu dai
than chinh trung binh dat (107,04 cm), cao hon kha rd rét
so véi cong thire ddi chimg (101,20 cm) (hinh 6B). Két qua
nay cho thay, cac cy thir nghiém phat trién binh thudng va
t6t hon mau ddi chimg.

Nghién c1'ru cua Rathinam va cong su (2011) [19] vé anh
huorng cua nong d6 nano silica (100-400 pg/g) trong dat
den su phat trién sinh truéng ciia cay ngo cho thay, & mot
ndng d6 phu hop (100, 200 pg/g trong dat), nano silica co
tac dong tich cuc dén su sinh truong clia cdy ngd so voi
méu cay trong trong dit khong chira nano silica hay chira
silica thong thuong. Thi nghiém trén cdy cai xoong cua tac
gid Boroumand cting cong su (2020) [15] cho thidy ndong
d6 nano silica t6i uu st dung giup thu hoach dugc trong
luong khé thuc vat cao nhat 1a & 100 pg/ml. Mot s6 bao
céo trude ddy ciing chi ra riang, viéc cung cap silic, silica
hay nano silica vao trong dét trong co tac dong tich cyc lam
tang san luong, ning sut cta nhiéu loai cdy trong trong
nong nghiép. Nhu vay, di c6 kha nhiéu nghién ciru lién
quan dén thir nghiém anh hudng truc tiép cua silica, nano
silica hay cac hop chét cua silic anh hudng dén sy phat trién
ctia thyc vat. Tuy nhién, nhitng nghién ctru vé tac dong cia
tich hop vat liéu nano-vi khuan endophyte 1én thuc vat con
kha it. Vi du nhu bao cao cua tac gia Palmqvist va cong
su (2015) [7] da chi ra rang, nano titan c6 kha ning lam
tang cudng su phat trién ciia vi khuan B. amyloliquefaciens
va tich hop nano-vi khudn cua ching c6 tac dong tich cuc
lén & cua cdy cai diu (Brassica napus), giup ciy chong
tai bénh dém nau (Alternaria brassicae) trong qué trinh
sinh trudng. Mot nghién clru khac cua Luciana va cong
su (2019) [20] tht nghiém dbi khang vi khuan Ralstonia
solanacearum (gdy bénh héo xanh) trén khoai tay cua tich
hop vi khuan endophyte véi hdn hop nano silica va than chi
da chi ra, hdn hop nano silica va than chi c6 tic dong lam
tang nhanh sy phat trién cua 3 chung vi khuan endophyte
(Lysinibacillus, P. fluorescens va B. subtilis), trong d6 mét
d6 vi khuén B. subtilis dat cao nhit. Bén canh do, tich hop
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vi khuan B. subtilis-nano silica va than chi cling cho thay
hi€u qua e ché cao nhat doi véi sy phat trién cta vi khuan
R. solanacearum trong thi nghiém in vitro.

Két luan

Nghién ctru da ché tao dugc nano SiO, 20-50 nm bang
phuong phéap sol-gel két hop si€u am. Bén canh do, cac
phuong phap do phan tich cdu tric hat SEM, TEM, DLS,
IR di chi ra cdu trac va nhitng lién két co ban cua hat nano
silica dugc tong hop. Trong nghién ciru nay, ching toi da
quan sat dugc hién tuong cac hat nano silica bam 1én trén bé
mit vi khudn va thay sy xdm nhap cta vi khuan vao trong
ré ciy. Nghién ctru budc dau di khao st anh huong ctia tich
hop vi khuan B. subtilis GBO3-nano silica ¢ nong d6 10 pg/
ml dén cay dua ludi va cho thay, tich hop c6 tac dung lam
tang kha nang phat trién ctia bo ré, chiéu cao, thoi gian sinh
truongva kha nang phan nhanh cua cay theo thoi gian. Day
1a tién d& dé tiép tuc nghién ciru, phat trién cac ché pham
bao v¢ thuc vat sach va an toan vdi moi truong co chira tich
hop vi khudn-nano silica sir dung trén cay dwa ludi néi riéng
va cdy trong noi chung.

Tap thé tac gia xin tran trong cam on Uy ban Nhan dan
TP va So KH&CN TP Ho Chi Minh da hd trg thuc hién
nghién ctru thong qua dé tai: “Nghién ciru ing dung ché
pham nano-vi khuan PGPR nhiam phong trir bénh gia swong
mai trén cady dua lu6i”.
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Anh hudéng cua dieu kién nuoi cay
deén sinh truwong hé soi cua nam Phellinus linteus
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Tém tit:

Néam Phellinus linteus (Berk. & Curt. ) Teng thugc chi nim Phellinus spp. 1a loai nim cé gia tri dugec liéu cao. Nghién
cwu nay danh gia 4nh hwéng cia nguon dinh du’(rng cacbon, nito, pH va nhiét do dén sinh truéng he sQi cia ching
glong P. linteus nhap ni. Glucose va casein véi nong dé lin lugt 1a 2,0 va 0,2% duge xac dinh 1a nguon dinh dudng
cacbon, nito thich hop nhit cho nim P, linteus. Ngwoe lai, h¢ soi nim P. linteus khong cé kha ning moc trén mai
trueong s dung uré. S¢i nAm P linteus sinh truéng tdt tai cac diéu kién pH 7-10 va nhiét dé nudi s¢i 30°C. O diéu
kién nay, toc do phat trién ciia hé sgi nim P, linteus dat 5,0 mm/ngay, mat do hé s¢i day, phan b6 déu, bam chic vao

chét nén.

Tir khéa: ngudn cacbon, ngudn nito, nhiét dd, pH, Phellinus linteus, Phellinus spp.

Chi s6 phén loai: 4.1

Pat van de

NAm Phellinus linteus (Berk. & Curt.) Teng thude chi
nam Phellinus spp. c6 khoang 200 loai khac nhau, chiung
thudng xut hién trén cac loai cay 14 rong nhu soi, dé [1].
Nam P linteus duge biét dén 1a loai nAm c6 gia tri dugc
liéu cao, c6 kha nang phong chéng ung thu tuyén tuy, bach
cau, té bao biéu mo, vom hong, dai trang hay ung thu biéu
mo than [2, 3]. Tai Han Qudc, san xuat nAm Phellinus spp.
dugc xem 1a linh vuc san xuét ¢6 tiém ning, co thé phat
trién thanh nganh cong nghiép thuc phdm chirc ning trong
tuong lai gan [4].

Ném 4n va ndm duoc liéu dang ngay cang tré nén quan
trong trong doi song kinh té - x hoi. Nhu ciu sir dung cac
loai nam, dac biét la cac loai ndm c6 gia tri duoc ligu nhu
mot loai thuc phém bdi bd strc khoe dang 1a xu thé cua
ngudi dan trén thé gioi noi chung va Viét Nam noi riéng.
Ngoai mot s6 loai ndm chu lyc nhu linh chi, van chi, dau khi
hay dong tring ha théo thi cic nghién ctru vé nhan giéng va
nuoi tréng nam P, linteus & Viét Nam méi chi & giai doan so
khai. Cac san pham ndm P, linteus xuat hién trén thi trudng
hién nay chii yéu 1a san pham nhap ndi véi gia thanh rét cao.
Vi vay, viéc tdi wu hoa cac diéu kién nudi céy hé soi giéng
nam P, linteus pht hop véi diéu kién Viét Nam 13 hét st
can thiét, gop phan tao ngudn giéng ndm t6t phuc vu cho cac
nghién clru sau nay.

“Tac gia lién hé: Email: tranthuhapt@gmail.com
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Vat liéu va phuong phap nghién ciu
Nguén giong nim

Chfmg gidng nam P linteus dugc BO Nong nghiép va
Phat trién Nong thon cung cép, hién dang duoc luu gitr tal
Trung tdm Pao tao, nghién ctru va phat trién ndm 4n va ndm
dugc liéu, Khoa Cong nghé sinh hoc, Hoc vién Nong nghiép
Viét Nam ¢ nhiét do 4°C trén moi truong PDA.

Anh hwong cua ngm;n dinh dwong cacbon

Chung ndm P linteus duge nhan nudi trén moi trudng
PA (200 g/l khoai tay, 16 g/l agar) va c6 bd sung thém 8
ngudn cacbon khac nhau (glucose, fructose, maltose,
sucrose, dextrin, lactose, xylose va tinh bt tan) véi néng do
2,0%. Mbi trudng nhan giéng duoc hap khtr tring & nhiét do
121°C trong 60 phut va dugc chia vao céac dia petri vo trung
(duong kinh 9,0 cm). Mdi dia petri chira 20 ml méi truong
va duoc cdy 1 miéng gidng gdc nam P, linteus c6 kich thude
0,5x0,5 cm tai vi tri trung tdm dia. H¢ soi nam P linteus
dugc nuoi ¢ didu kién khong c6 anh sang, do am khong khi
65-70%, nhiét d 30°C trong thoi gian 12 ngay [4].

Anh hwéng ciia nguon dinh dwing nito

Chung giéng ndm P, linteus nudi trén moi trudng PGA
(200 g/1 khoai ty, 20 g/l glucose, 16 g/l agar) duoc bd sung 7
nguon nito khc nhau gom NH,CI, (NH,),SO,, (NH,),HPO,,
NH,NO,, casein, pepton va uré€ d€ khao sat sy sinh truéng hé
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Abstract:

Phellinus linteus (Berk. & Curt.)) Teng mushroom
belonging to the genus Phellinus spp., has high
medicinal value. This study was carried out with the
aim to evaluate the effects of carbon, nitrogen sources,
pH, and temperature on the mycelial growth of the P.
linteus strain. The experimental results showed that
glucose and casein with concentrations of 2.0 and 0.2%
respectively are identified as the most suitable carbon
and nitrogen nutrient sources for P. linteus. Conversely,
the mycelia of P. linteus are not able to grow on the urea
media. Mycelium of P. linteus growths well at 7-10 pH
and temperature at 30°C. When mycelia are incubated
in these conditions, the rate of mycelial growth of P.
linteus reaches 5.0 mm/day with thick density even
distribution, and adherence to the substrate firmly.

Keywords: carbon source, nitrogen source, pH, Phellinus
linteus, Phellinus spp., temperature.

Classification number: 4.1
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soi ciia chiing giéng. Mdi ngudn nito dugc bd sung vao moi
truong voi nf”)ng d6 0,2%. Hé soi nAm P, linteus dugc nudi
& diéu kién khong c6 anh sang, ¢ am khong khi 65-70%,
nhiét d§ 30°C trong thoi gian 12 ngay [4].

Anh hwéng ciia pH

Chung giébng ndm P. linteus duoc nhan nudi trén moi
truong PGA c6 bd sung 0,2% casein. Trudc khi hap khir
trang stt dung dung dich NaOH IN hodc HCI 1IN dé hiéu
chinh gia tri pH moéi trudng nhan gidng bang 5, 6, 7, 8, 9 va
10. Uom s¢i nam P. linteus trong diéu kién khong c6 anh
sang, do 4m khong khi 65-70%, nhiét d6 30°C, thoi gian
nuoi soi 12 ngay [4].

Anh hwéng ciia nhiét dp

Chung giébng ndm P. linteus duoc nhan nudi trén moi
truong dinh dudng tdi wu nhat gdom khoai tay, glucose,
casein va agar. Sau khi cdy giéng, cac dia petri dugc nudi
trong diéu kién khong c6 anh sang, d6 am khong khi 65-
70% va 5 ngudng nhiét do khac nhau (15, 20, 25, 30 va
35°C) trong thoi gian 12 ngay.

Cac chi tiéu theo doi

Kha nang sinh truéng hé soi cia chung nam P, linteus
dugc danh gia qua céc chi tiéu sau:

Duong kinh hé sgi (mm): 1a duong kinh phém s0i nim
P, linteus sinh truong trén bé mat moi truong thach sau 12
ngay nudi soi.

Tbc d6 sinh truong hé soi cua ching nam P, linteus duoc
danh gia theo phuong phap cia Nguyén Thi Bich Thuy va
¢s (2016) [5], don vi tinh mm/ngay.

Mat d6 hé so¢i: quan sat hé s¢i nam va danh gia mat do hé
soi theo phuong phap cua Jo va cs (2006) [4]: C (compact) -
soi day, bam chit; SC (somewhat) - soi phan bd khong déu;
T (thin) - soi ndAm mong.

Phwong phdp xir ly so ligu

Két qua nghién ctru dugce xir Iy théng ké bang phin mém
Excel 2010 va phan tich Anova bang phan mém IRRISTAT
5.0 tai muc y nghia p<0,05 cho thi nghiém mdt nhan to.

Két qua va thao luan
Anh hwong clia ngué‘n dinh duwong cacbon

Cacbon dong vai trd quan trong véi té bao, tham
gia vao cac hop chét cdu trac va dy trit trong té bao nhu
monosaccharides, disacharides va polysacharides [6].
Nguon dinh dudng cacbon thich hop sé& kich thich hé soi
nam sinh trudng nhanh, tao sinh khéi 1on. Két qua bang 1
cho théy, kha ning sinh trudng hé soi nAm P, linteus trén cac
mdi trudng c6 bd sung glucose, fructose, xylose va sucrose
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l1a khong c6 su sai khac c¢o ¥ nghla (p<0,05), toc do moc
soi dat 4,29 dén 4,5 mm/ngay. Téc d6 moc soi ciia nim
P linteus trén moi truong maltose, dextrin va tinh bot tan
12 nhu nhau (4,23 mm/ngay). Hé soi ndm P. linteus sinh
truong chdm nhét trén méi trudng ¢ bd sung lactose (2,53
mm/ngay). Mat d¢ h¢ soi nam P, linteus trén cac moi truong
duoc b sung glucose, fructose, sucrose, maltose, dextrin,
tinh bdt tan day, phan bd déng déu, soi nAm mau vang tuoi,
bam chéc vao méi trudng thach (hinh 1).

Bang 1. Anh huéng ciia ngudn cacbon dén sinh truéng hé sgi nAm P
linteus.

Puong kinh hé s¢i ¢ cac ngay

cNagclll)ilii khac nhau (mm) Tée d@‘ N{@t (“16
Q%) P y ; r moc soi  hé sgi
PA 13,75 23,50 40,50  65,25¢ 4,04¢ SC
Glucose 13,08 26,58 47,00 72,88 4,50° ©
Fructose 12,92 26,83 49,67  7291° 4,43 ©
Sucrose 12,78 28,92 50,00 71,42 4,29% ©
Maltose 11,23 23,75 46,17  67,67¢ 4,230 ©
Dextrin 12,12 26,58 46,67 66,67 4,23 C€
Xylose 11,85 25,83 50,17 69,58° 4,30% T
Lactose 9,75 19,42 31,50 41,92¢ 2,534 SC
TBT 11,58 25,08 4483  65,75¢ 4,23b ©

Ghi chu: C (compact): soi day, bam chit; SC (somewhat compact): soi phan bd
day, mong khong déu; T (thin): sgi ndm moéng; PA: potato agar; TBT: tinh bot
tan. Céc chif cai trong ciing mot cot ing véi mdi gia tri sai khac giita cac gia tri
trung binh tai mirc y nghia p<0,05.

Hinh 1. Hinh thai h¢ sgi nAm P. linteus trén méi trudng chira cic
ngudn cacbon khic nhau sau 6 ngay nudi soi & nhiét d 30°C.

Anh hudng cia cic ngudn cacbon khac nhau dén sinh
truong cua hé soi nAm Phellinus spp. ciing da dugc nhiéu
nha nghién ctru danh gia. Jo va cs (2006) [4] khi nghién ctru
anh huong cta dinh dudng cacbon dén sinh truong hé soi
ctia Phellinus spp. da két luan duong glucose va mannose
hd tro hé soi nAm Phellinus sinh trudng t6t nhat. Hur va cs
(2008) [7] ciing chiing minh glucose, fructose, sucrose va
dextrose 1a t6i wu cho sinh truong hé soi cua nam Phellinus
spp., lactose, maltose va galactose it anh huong hon dén
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tang trudng cta hé soi. Dya trén két qua danh gia toc do
moc sg¢i, kha nang bam cua h¢ sgi vao moi truong, mat do
hé soi, ching t6i chon glucose cho cac thi nghiém tiép theo.

Anh hwéng ciia nguon dinh dwing nito

Nito 1a nguyén t§ thiét yéu can thiét cho tit ca cic
loai ndm dé tong hop cac hop chat quan trong nhu purin,
pyrimidine protein va N- acetylglucosamine thanh phan
tham gia cAu tao nén chitin, hop chét cua thanh té bao [8].
Trong nghién ctu nay, anh huong cta mot sd nguon nito
hitu co va nito vo co ddi véi su phat trién ctia hé sgi nAm P,
linteus da dwoc khao sat. Két qua bang 2 cho thiy, cac ngudn
nito dugc st dung déu tac dong tdi sinh truong cta hé soi
nam P linteus. Toc dd moc sgi ctia ndm P linteus nhanh
nhét trén moi truong co casein (4,91 mm/ngdy); trén moi
truong bd sung uré, sgi nAm P linteus khong sinh truong
(hinh 2). Sinh trudng hé sgi nAm P, linteus 1a nhu nhau khi
st dung dinh dudng NH,Cl, (NH,),SO,, pepton, NH,NO,,
toc do moc soi trung binh tir 3,98 dén 4,09 mm/ngay.

Bang 2. Anh hwéng ciia ngudn nito' dén sinh trwéng hé soi nAim P
linteus.

Ngubn nito Duwong kinh hé sgi 6 cac ngay khac nhau (mm)

Tée d  Mitdp
(0,2%) 2 4 6 8 mocsel  sol
PGA 1375 2658 4758 7288 450 C
NH,CI 1358 2925 59,17 78,08 40 T
NH,NO, 1392 315 6325 7775 398 T
(NH,),80, 1292 27192 6408 79,00 398 T
(NH),HPO, 1383 2758 5538 7358 317 C
Casein 1358 2942 6800 855 4910 C
Pepton 125 3017 6358 7933 400  C
Uré 0 0 0 0 0 -

Ghi chi: C (compact): s¢i day, bam chat; T (thin): sgi ndm moéng. Cac chit céi
trong cung mot ¢4t ng véi moi gia tri sai khac gitra cac gia tri trung binh tai
muc ¥ nghia p<0,05.

Mat d6 hé soi nAm P, linteus trén cic moi truong co bd
sung ngudn nito khac nhau ciing ¢6 su sai khac. Hé soi nim
P, linteus day nhat va phan bd déu trén méi truong bd sung
casein, tiép dén 1a moéi truong st dung PGA, peptone. Do
day h¢ soi, hinh thai cta h¢ soi nam P, linteus trén cac moi
truong NH,Cl, (NH,),SO,, NH,NO, khong c6 su khac biét.

Hur va cs (2008) [7] cling khéng dinh dinh dudng nito
anh hudng dén toc do phat trién cua hé soi nAm P, linteus.
Nghién ctru cia Chi va cs (1996), Hwang va cs (2003), Li
va cs (2020) [9-11] déu ghi nhan céc nguén nito hitu co nhu
bot ngd hay nhong tam ciing 1a dinh dudng phu hop nhat
cho sinh truong hé soi ctia nAm Phellinus.
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Hinh 2. Hinh thai hé s¢i ndm P, linteus trén méi truwomg cé chira cic
ngudn nito khac nhau sau 10 ngay nudi ¢ nhiét d 30°C.

Anh hwong ciia pH

Mdi loai ndm déu sinh truéng, phat trién thuan loi & gia
tri pH nhét dinh. pH c¢6 anh hudng dén sy tiét cic enzym
ngoai bao trong chat nén. Cac enzym ngoai bao thuong thé
hién hoat dong trong mot pham vi pH hep va c6 anh hudng
tryc tiép dén qua trinh chuyén héa chat dinh dudng ciia ndm
[8]. Zagrean va cs (2016) [12] cho rang, toc do phat trién
ctia hé sgi ndm P, eryngii phu thudc vao ban chit moi truong
va pH cua no.

Két qua theo ddi dic diém sinh truong hé soi cua chung
nam P, linteus trén moi truong véi gia tri pH thay doi tir 5
dén 10 (bang 3, hinh 3) cho thay, ching ndm P, linteus sinh
truong tot khi pH mai truong co gia tri tir 7 dén 10, toc do
moc hé soi dat tir 4,83 dén 5,0 mm/ngay. Tai pH 5 va 6, tde
do sinh trudng soi cua nam P, linteus cham hon so véi pH
tr 7 dén 10. Mat do soi ndm P, linteus trén cac moi truong
nudi céy tai pH 7, 8, 9, 10 day, phan bd déu, bam chit moi
truong va c6 mau vang dic trung.

Bang 3. Anh hwéng ciia pH dén sinh trudng hé sgi nAm P, linteus.

Puong kinh hé sgi ¢ cac ngay khac nhau

(mm) Técdd  Matdd
pH q 5
moc soi  soi
2 4 6 8
5 14,46 28,88 63,96 83,25¢ 436" Ne
6 15,21 29,92 66,08 83,83¢ 4,58 C
7 14,75 32,04 66,92 85,630 491 C
8 16,00 32,30 67,50 85,000 4,83 C
9 16,10 32,60 67,83 84,58 4,920 C
10 16,75 33,30 67,81 87,100 5,000 C

Ghi chu: C (compact): soi day, bam chit; SC (somewhat compact): soi phan bb
day, mong khong déu. Cac chir cai trong cing mot ¢ot tmg vi mdi gia tri sai
khac giira cac gia tri trung binh tai mtrc y nghia p<0,05.

TAPEHT

m:gcm\/@t Nam 63(2) 2.2021

Hinh 3. Hinh thai h¢ s¢i nAm P. linteus trén cic mdi trwong c6 pH
khac nhau sau 6 ngay nuéi ¢ nhiét d¢ 30°C.

Nghién ciru ciia Hur (2008) [13] két ludn ring, pH 6-7
1a thich hop nhat cho sy sinh truong cua 13 chung nim
Phellinus spp., trong d6 chung P. linteus sinh truéng soi
nhanh nhét khi pH méi truong 7-9. Lee va cs (2008) [14]
cho biét, pH 5,5 1a phit hop cho sinh trudng hé sgi ching
ndm P, linteus TY003 trong mdi truong dich thé. Nhu vy,
gid tri pH moi truong phy thudc vao timg ching nam P
linteus thi nghi¢m.

Anh hwong ciia nhigt dp

Nhiét d6 1a yéu t6 moi trudng quan trong nhat dbi voi su
phat trién cia sgi nim [6]. Mdi ching nim s& phat trién va
biéu hién cac dic diém sinh hoc tot nhat tai ngudng nhiét
do thich hop, vi tai ngudng nhiét d§ nay cac phan tng trao
ddi chét, hoat dong cia enzym dién ra manh. Kha nang sinh
truong hé soi nam P, linteus tai 5 ngudng nhi¢t do 15, 20,
25, 30 va 35°C c6 sy sai khac co ¥ nghia théng ké p<0,05
(bang 4). Tdc @6 moc soi ciia P, linteus nhanh nhat tai nhiét
d6 30°C (5,0 mm/ngay) va cham nhét tai nhiét d6 15°C (2,01
mm/ngay). Nhiét do qua cao anh hudng bat loi dén cac hoat
dong trao ddi chét cua té bao, do d6 tde do sinh truong giam,
tdc d0 moc soi ctia ndm P, linteus tai ngudng nhiét d6 35°C
la 3,07 mm/ngay, mat do h¢ soi nam mong (hinh 4).

Bang 4. Anh huéng ciia nhiét dd dén sinh truéng hé sei nim P, linteus.

Pwong kinh hé sgi ¢ cac ngay

Nhigt dd  khac nhau (mm) Técd) Matdd
(°C) moc soi  soi
2 4 6 8

15 9,58 14,08 18,75 25,92¢ 2,01¢ SC

20 10,92 17,83 30,50 42,834 2,874 SC

25 16,00 29,58 54,50  74,25° 3,65° C

30 16,75 33,29 69,17 87,08° 5,00? ©

35 11,75 27,92 45,50 52,30¢ 3,07° T

Ghi chti: C (compact): soi day, bam chat; SC (somewhat compact): soi phin b
day, mong khong deu; T (thin): soi nam mong. Céc chit cdi trong cung mot ¢t
ung voi moi gia tri sai khac gilra cac gia tri trung binh tai muc y nghia p<0,05.
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Hinh 4. Hinh thai h¢ s¢i ndm P. linteus sau 10 ngay nudi & cac nhiét
do khac nhau.

Bao céo cua Hur (2008) [13] khing dinh 25-30°C 1a
ngudng nhiét do thich hop nhat cho sinh truong hé soi
nam P, Linteus; khi nhiét d6 nudi soi vuot qua 30°C, sinh
truong hé soi kém, tdc d6 moc soi giam. Heo va cs (2004)
[15] thong bao nhiét do nudi ciy tdi wu cta chung gidng P
baumiiva P. igniarius trong khoang 25-30°C. Jo va cs (2006)
[4] két ludn nhiét do thich hop nhit cho sinh trudng hé soi
Phellinus spp. 1a 30°C va sy sinh truéng bi trc ché mot cach
nhanh chong ¢ nhiét d6 cao hon 30°C va thip hon 20°C.

Cacbon va nito rat can thiét cho su sinh truong hé soi
clia ndm P, linteus. Glucose 1a dinh dudng cacbon phu hop
nhit cho nhan nudi sgi ndm P, linteus. Sir dung glucose véi
néng dd 2,0%, tdc dd moc soi cua nAm P, linteus dat 4,5
mm/ngdy. Nito hitu co cho hiéu qua nhan giéng ndm P,
linteus cao hon nito vo co, trong d6 casein 1a nguon dinh
dudng nito t&i wu nhat. Trén méi truong nudi ciy duge bd
sung casein, soi nim P, linteus moc nhanh nhat (4,91 mm/
ngdy), hé soi day, bam chic vao méi truong, lan déu vé cac
huéng. Soi ndm P, linteus khong moc trén méi truong nudi
cdy dugce bd sung uré.

Gia tri pH va nhiét do thich hop cho nudi sgi nam P,
linteus 1a pH 7-10 va 30°C, tai diéu kién nay hé soi ném P
linteus phat trién nhanh nhat, mat do hé soi day, bam chic
vao chét nén, hé soi phan bd déu.

TAP CHI

g::mg\/@t Nam 63(2) 2.2021

Khoa hoc Néng nghiép n——

TAI LIEU THAM KHAO

[1] Trinh Tam Kiét (2012), Nam Iém 6 Viét Nam, Tap 2, Nha xuét ban
Khoa hoc Ty nhién va Cong nghé.

[2] M. Lemieszek, W. Rzeski (2012), “Anticancer properties
of polysaccharides isolated from fungi of the basidiomycetes
class”, Contemp. Oncol., 4, pp.285-289.

[3] T. Zhu, et al. (2018), “Polysaccharide isolated from Phellinus
linteus mycelia exerts anti-inflammatory effects via MAPK and PPAR
signaling pathways», Carbohydr. Polym., 200, pp.487-497.

[4] W.S. Jo, et al. (2006), “The culture conditions for the mycelial
growth of Phellinus spp.”, Mycobiology, 34, pp.200-205.

[5] Nguyén Thi Bich Thiy va cs (2016), “Péanh gia sinh truong va
ning suit ctia nim so vua (Pleurotus eryngii) (DC.:Fr.) Quel) trén nguyén
liéu nuoi tré)ng khac nhau”, Tap chi Khoa hoc Nong nghiép Viét Nam, 14,
tr.816-823.

[6] Ha Thi Hoa, C.L. Wang (2015), “The effects of temperature and
nutritional conditions on mycelium growth of two oyster mushrooms
(Pleurotus ostreatus and Pleurotus cystidiosus)”, Mycobiology, 43,
pp-14-23.

[7] H. Hur, et al. (2008), “Suitable conditions for mycelial growth of
Phellinus spp.”, Mycobiology, 36, pp.152-156.

[8] P.G. Miles, S.T. Chang (1997), Mushroom biology: concise basics
and current developments, World Scientific.

[9] J.H. Chi, et al. (1996), “Studies on the main factors affecting the
mycelial growth of Phellinus linteus”, Korean J. Mycol., 24, pp.214-222.

[10] H.J. Hwang, et al. (2003), “Production and characterization of
exopolysaccharides from submerged culture of Phellinus linteus KCTC
61907, Enzyme Microbiol. Technol., 33, pp.309-319.

[11] Z.N. Li, et al. (2020), “Defatted silkworm pupae hydrolysates
as a nitrogen source to produce polysaccharides and flavonoids using
Phellinus baumii”, Biomass Conversion and Biorefinery, DOI: 10.1007/
$13399-020-00800-3.

[12] V. Zagrean, et al. (2016), “Effect of nutritive media and pH on
mycelial growth of some Pleurotus eryngii strains in vitro”, Research
Institute for Vegetable and Flower Growing Vidra, Ilfov County, Romania,
73, pp.276-278.

[13] H. Hur (2008), “Cultural characteristics and logmediated
cultivation of the medicinal mushroom, Phellinus linteus”, Mycobiology,
36, pp.81-87.

[14] J.W. Lee, et al. (2008), “Submerged culture of Phellinus linteus
for mass production of polysaccharides”, Mycobiology, 36, pp.178-182.

[15] B.S. Heo, et al. (2004), "Cultural conditions for the mycelial
growth of Phellinus spp.", Korean J. Mycol., 32, pp.134-137.



s Khoa hoc Néng nghiép

DOI: 10.31276/VJST.63(2).44-48

Diic diém sinh hoc, sinh théi va phong chong loai rép sap gia
Rastrococcus chinensis (Hemiptera: Pseudococcidae)
hai cay ba kich tim (Morinda officinalis How.)
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Tom tit:

Cay ba kich tim (Morinda officinalis How.) dwge trong pho bién tai mot s6 tinh mién nui phia Bic Viét Nam véi
muc dich sir dung lam thudc. Loai rép sap gid Rastrococcus chinensis (Hemiptera: Pseudococc1dae) dwogc xem la dbi
twong gay hai nguy hiém ddi voi ciy ba kich tim tai Viét Nam. Loai rep nay phat trién va sinh san thuén loi & diéu
ki¢n 25°C, nhung khong sinh sén khi nhi¢t d¢ ting Ién mirc 30°C. O diéu ki¢n nhiét d9 25°C, vong doi 1a 75,19 ngay,
tudi tho ciia rép trudng thanh 1a 81 ngay, thoi gian song 1a 110 ngay. Trong khi & diéu kién nhiét do 30°C, tudi tho
ciia rép truéng thanh rat ngan con khodng 26 ngay va khong c6é kha niing sinh san. Hiéu lwc ciia hdn hop hoat chit
azadirachtin + matrine (thuéc Golmec 9EC) ddi véi loai rép sap gia R. chinensis 1a 73,44% tai thoi diém 7 ngay sau

Kkhi phun va hiéu Iwc kéo dai dén 14 ngay.

Tir khoa: ba kich tim (Morinda officinalis How.), hi€u luc phong trlr, Rastrococcus chinensis, rép sap gia.

Chi sé phin logi: 4.1

Pat van de

Cay ba kich tim thudc chi Morinda, ho Rubiaceae. Chi
Morinda c¢b vai chuc loai khac nhau voi phan 16n 1a nhiing
cdy bui, gd nhé hodc ddy leo, phan bd chii yéu & ving nhiét
d6i. Pa sb cac loai thude chi nay bit ngudn tir Borneo, New
Guinea, phia béc nude Uc va New Caledonia [1]. Tai Viét
Nam, ba kich tim duoc tréng nhiéu tai cac tinh mién ndi
phia Bic v6i muc dich lam duogc liéu chira bénh phong th?ip,
gitip giam huyét ap [2], diéu tri v6 sinh cho nam gidi va suy
nhuoc thé luc [3, 4].

Trén thé gidi, chua c6 nhiéu nghién ctru vé sdu bénh
hai d6i véi ba kich tim. Tai Trung Quéc, nam Fusarium
oxysporium dugc xac dinh 13 nguyén nhan giy bénh chét
héo cay ba kich tim [5]. Tai An D9, ndm Colletotrichum spp.
duoc xac dinh Ia nguyén nhéan gay bénh than thu [6]. Tai
Viét Nam, da c6 mot s6 nghién ctru xac dinh ndm Fusarium
spp. la nguyén gay ra céc tri¢u chung nhu héo vang trén cay
ba kich tim tir giai doan cdy con dén giai doan hinh thanh
¢l tai Quang Ninh va Thanh Hoa [7], vang 14, th6i ré cay ba
kich tim tai huyén Ba Ché [8]. Ngoai ra, nim Rhizoctonia
solani dugc xac dinh 14 nguyén nhan gy bénh chét rap cay
con tai Thanh Hoa [9]. Tuy nhién, chua c¢6 cong trinh nghién
clru nao lién quan dén sau hai trén cay ba kich tim tai Viét
Nam. Trong qua trinh nghién ctru quan ly sau bénh hai trén

“Tac gia lién hé: Email: trinhxuanhoatppri@gmail.com
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cay ba kich tim tai Quang Ninh, chung t6i danh gia loai rép
sap gia Rastrococcus chinensis 1a dbi tuong gy hai quan
trong c6 kha nang bung phat thanh dich. Rép sap gia 1a mot
trong nhitng ho 16n va da dang nhat, trong d6 c6 nhiéu loai
da thuc, gy hai trén nhleu loai cy trong khac nhau [10].

Ngoai gay hai truc tlep, rép sép gia con tiét ra doc t6 gay
hién tugng vang, héo va rung 14; cling nhu tiét dich mat 1a
moi truong thudn lgi cho ndm mudi den phat trién gy anh
hudng truc tiép dén qua trinh quang hop cua cay. Mot sd
loi rép sap gia co kha ning truyén mot s bénh vi rat [11].

Trong bai bao nay, ching t6i cong b6 mot s6 két qua
nghlen ctru vé ddc diém sinh hoc, sinh thai, dién bién mat
d6 quan thé loai rép sap gia R. chinensis va danh gia hiéu
luc ctia mdt so loai thuoc doi voi rép phuc vu san xuat bén
viing ba kich tim.

Vat liéu va phuong phap nghién ciiu

Nghién cuu dac diém sinh hoc cua loai loai rép sap gia
R. chinensis

Cay ba kich tim duoc trong trong nha ludi dé lam thic
an nuoi sau, cay lam thtrc an dam bao sach, khong st dung
thudc bao vé thuc vat va cay duoc trong lién tyc tao ngudn

thie an luon ddi dao. Nguon thire 3n c6 thé duoc thu truc
tiép ngoai tu nhién, cling dam bdo céc dicu kién v¢ sinh va
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Abstract:

Indian mulberry (Morinda officinalis How.), locally
known as ba kich, is widely planted in many mountainous
provinces in Northern Vietnam for medicinal uses. The
mealybug species Rastrococcus chinensis (Hemiptera:
Pseudococcidae) is considered as the most dangerous
insect pest forthe Indian mulberry in Vietnam. R.
chinensis developed and reproduced normally at 25°C,
but did not reproduce when the temperature reached
30°C. At 25°C, the life cycle was 75.19 days, the adult’s
lifespan was about 81 days, the longevity was about
110 days. While at 30°C, the adult’s lifespan shortened
to about 26 days with no fertility. The efficacy of
azadirachtin + matrine (Golmec 9EC) with R. chinensis
was 73.44% at 7 days and prolonged until 14 days after
treatment.

Keywords: efficacy, Indian mulberry (Morinda officinalis
How.), mealybug, Rastrococcus chinensis.

Classification number: 4.1
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dam bao tiéu chuan thic an. Tién hanh thu thap lugng 16n
sdu tir ngoai dong vé phong thi nghiém. Tién hanh nuéi ca
thé hodc tap thé trong nha ludi va phong thi nghiém dé thu
nhong sau non. Hang ngay, theo doi tién d6 phat duc cta sdu
dé thu truong thanh va ghép cap. Khi c¢6 tring tién hanh thu
tring phuc vu viéc nghién ctru cac dac diém sinh hoc sinh
thai cua loai.

Sau hai dugc nudi & 2 mirc nhiét do 1a 25 va 30°C, d6 4m
80%. SO cé thé theo ddi 1a 120-150. Thirc dn duogc dit trong
hop petri hodc hop nhua co bong giir am. Dung bit 16ng nhe
nhang bit timg ca thé sdu mai nd, chuyén vao cac hop co
chira thirc an. Hang ngdy, vao nhiing gid nhét dinh theo ddi
tap tinh hoat dong, qua trinh 16t xac chuyén tudi va bd sung
thtrc an cho séu vao mot gio nhét dinh.

Chi tiéu theo dbi: quan sat tap tinh hoat dong séng cua
céc pha phat trién cua sau. Thoi gian phat trién cac pha, tudi
sau, vong doi, kha ning dé cua sau qua cac ngy va tudi tho
clia sau truong thanh. Thoi gian phat trién cac pha va vong
doi duogc tinh theo cong thuc:
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Trong d6: Xi 1a thoi gian phat trién cta ca thé thu i
(ngay); ni 1a s6 c4 thé c6 thoi gian nhu cé thé thir i; N 1a sb
ca thé theo ddi; S 1a d¢ 1éch chuan.

Kha ning sinh san: sb trimg dé ra (trimg/truéng thanh
cai) va ty 1€ nd (so au trung nd ra/tong so trung theo doi).

Quy ludt phadt sinh, phat trién ciia lodi rép sdp gid R.
chinensis

Mbi vuon diéu tra 10 diém chéo goc, mdi diém 10 cay,
dicu tra 7 ngay 1 lan (4 ky diéu tra/thang). Chi tiéu theo ddi:
Ty 1¢ ciy bi hai = — o oo 21141 S0 ay bi h‘f“

Tong so cay dicu tra

Hiéu lwe ciia mét sé logi thudc doi véi loai rép sdp gid
R. chinensis

DPoi véi thude c¢é nguon goc sinh hoc: thi nghiém dugc
bo tri theo khoi ng?lu nhién hoan chinh, 3 lan nhac lai, dién
tich 6 thi nghiém 50 m? Thi nghiém dugc tién hanh trén
vuon ba kich tim 2 ndm tudi bao gom:

CT1: azadirachtin + matrine (Golmec 9EC), lidu luong
su dung 500 ml/ha, lugng nude phun 500 I/ha.

CT2: bacillus thuringiensis var. kurstaki (Comazol
(16000 TU/mg) WP), lidu luong s dung 2 kg/ha, luong
nudc phun 500 I/ha.

CT3: garlic juice (Biorepel 10SL), liéu lugng sir dung
1500 ml/ha, lugng nudc phun 500 I/ha.
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CT4: abamectin (Tervigo® 020SC), liéu luong sir dung
4500 ml/ha, lugng nudc phun 500 I/ha.

CT5: beauveria bassiana + metarhizium anizopliae
(TKS-Nakisi WP), liéu lugng st dung 1,5 kg/ha, lugng
nudce phun 500 1/ha.

CT6: ddi ching (phun nudc 13).

Chi ti€u theo doi: mat do sau hai ¢ trudc va sau xur 1y 1,
3,5, 7 va 14 ngay. Hi€u luc cta thudc trir sdu dugce tinh theo
cong thirc Henderson - Tilton:

E=(1- ) x 100

T, xC,

Trong d(’) E 1a hi¢u lyc cua thude tinh bang %, T, la sb
ca thé sau sdng & 6 thi nghiém sau xir ly, T, la s6 ca the sau
song 0 0 thi nghiém trudc xu ly; C, 1aso ca the sau song 00
db6i chimg sau xtr 1y; C, la s6 ca the sau séng ¢ 6 dbi chimg
trude xu ly.

X Iy 56 ligu
S liéu duoc tong hop bang phan mém Microsoft Office

Excel va xtr 1y theo phuong phap ANOVA trong phan mém
SAS.

Két qua va thao luan

Trén cay ba kich tim, loai rép sap gia R. chinensis c6 kha
nang gay hai 16n nhét, ching tap trung chi yéu ¢ mat dudi
clia cc 14 banh té va di chuyén xudng, gay hai bo phan gbc
1& vao giai doan cudi ndm khi cy ba kich tim rung 14. Rép
chich hit dich lam cho cdy bién vang, anh huong dén sinh
truong, phat trién va khi mat do cao dan dén hién tuong
rung het 14 va cay co thé bi chét. Do do, loai rép nay la ddi
tuong can dugc nghién ctru va tim ra cc giai phap phong
trur hiéu qua.

Ngoai tac dong gay hai truc tiép 1a tiéu thu dinh dudng
clia cdy, rép sap gia con tiét ra doc td chich vao cay, gay hién
tugng vang 1a, héo va rung la, tiét dich mat tao diéu kién
cho ndm mudi den phat trién, lam anh huong tryc tiép toi
qué trinh quang hop cua cdy. Rép sap gia thuong di chuyén
cham chap, hinh thanh cac quﬁn tu rép ¢ mat dudi 14, than,
xung quanh cubng 14, canh, & nhitng diém c6 tan 1a day,
hoidc vi tri tiép gidp giita qua, gin nu hoa hodc dinh sinh
truong cua cdy. Rép sap gia gay hai trén co hodc cac loai
thuc vat trong ho nay, rép thuong ton tai trong be 1a.

Tuy nhién, tinh dén thoi diém hién nay, R. chinensis 1a
loai rép sap gia dugc phat hién dau tién trén cay ba kich tim
tai Viét Nam. Cac loai rép thudc ho Pseudococcidae gay
hai trén nhiéu ho cay ky chu khac nhau [10]. Tai Viét Nam,
nhiéu loai rép sap gia di dugc phan loai va cong bd. Trén
cay an qua va cay c¢6 mui, da xac dinh duoc 4 loai rép sap
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gia khac nhau [12], 9 loai gy hai trén cay c6 mui, 4 loai trén
cay thanh long va 4 loai trén cay xoai [13], 8 loai hai cay na
O céc tinh phia Nam [14].

Dac diém hinh thdi ciia loai rép sdp gid R. chinensis

Két qua nghién ciru vé cac dic diém hinh thai, sinh hoc
ctia lodi ¢ diéu kién nhiét do 25-30°C va 4m d6 80% trong
phong thi nghiém cho thay cé su khac biét kha rd giira rép
sap gia duc va cai. Trong khi rép sap gia cai thudc loai bién
thai khong hoan toan véi 3 pha phat duc thi rép sap gia duc
lai thudc loai bién thai hoan toan véi 4 pha phat duc. Thoi
gian phat duc cua pha trimg 1a rit ngin, thoi gian tir sau dé
dén khi n¢ chi kéo dai tir 3 dén 9h tuy thudc vao diéu kién
nhiét do.

Trung: tring cua rép sap gia co kich thudc kha nho
(khoang 0,2 mm), hinh try, c6 mau vang nau.

Rép tuéi 1: rép sap gia méi ng, co thé c6 mau vang xanh,
kich thudc 0,4-0,5 mm. Cudi co thé gﬁn bd phan sinh duc
c6 mot doi tua sap mau tring, dai bang 1/5 chiéu dai co thé.
Dén gitra va cubi tudi 1, co thé 16p sap gié va cac tua xung
quanh co thé duoc phu mot 16p phin trang, d6i tua dai nhat
nim & phia cudi co thé (gidp voi doi tua gan bd phan sinh
duc), rép non tudi 1 hau nhu khong di chuyén.

Rép tuéi 2: co thé rép sap gia co mau xanh Vang, kich
thude 0,6-0,7 mm. Dén giita va cudi tudi, co thé duoc phi
mdt 16p phén tring, xung quanh co thé c¢6 15 doi tua kha dai
va mot doi tua ngén o gf?ln bd phan sinh duc, cac doi tua o
phia cudi co thé dai hon chidu dai co thé, rép sap gia non rat
it di chuyén. Cudi tudi 2, gi6i tinh duc va cai dwoc phan biét
0. Tuy kich thude rép sap gia duc va cai khong khac nhau,
nhung gidi tinh dugc phan biét nho 16p phan va mau sic ciia
co thé. Rép sap gia cai co thé mau vang xanh, cac doi tua
sap va mit lung c6 rat nhiéu phan tring; rép duc co thé mau
hoi ndu do, cac doi tua sap va mat lung c6 rt it phan tring.

Rép tuéi 3 (d6i vdi con cdi): vé hinh thai rép sap gia tudi
3 khong khac so voi tudi 2, chiing chi ting vé kich thudc,
rép sap gia tudi 3 dai 0,8-0,9 mm.

Tién nhéng: rép sap gia tao kén va nam trong kén, co thé
mau vang nhat, dai khoang 1 mm, cac d6i chan mép, khong
con giac bam. Nhin tir mat lung, co thé rép sap gia chua
phan biét rd 3 phan: dau, nguc va bung.

Nhéng: co thé nhong mau vang nhat, da phan biét ro
dau, nguc va bung, mam canh, rau ddu va mét da hinh thanh.
Nhong dai khoang 1 mm.

Truong thanh: trudng thanh duc ¢6 co thé mau do nau,
dai khoang 0,9 mm, rau dau dai gan bang chiéu dai co thé,
d6i tua sap mau trang & cudi co thé dai hon chiéu dai co
thé. Truong thanh cai co6 co thé rép dai 1,1-1,3 mm, cac doi
tua sap & phan dau co thé dai gin bang 2/3 chiéu dai co thé,



céc doi tua sap ¢ phia cudi co thé dai hon chiéu dai co thé
ngoai tri doi tua sap nam gan bd phan sinh duc, rép rat it di
chuyén (hinh 1).

Rép non tudi 2

Rép non tudi 2

Laka i
Truiémg thanh cii Rép non tudi 3

N -
2. il P )

Truéng thanh dyc Nhing Tién nhing

Hinh 1. Pic diém hinh thai va vong doi cia loai rép sap gia R.
chinensis.

Mot so dac diem sinh hoc cua loai rép sap gia R.
chinensis

Loai rép sap gia sinh trudng, phat trién va sinh san binh
thuong & diéu kién nhiét d6 25°C, khi nhiét do tang 1én 30°C,
rép khong c6 kha nang sinh san (khong dé tring). Khi nuéi
& diéu kién nhiét do 25 va 30°C, thoi gian phat duc cua céc
pha twong tng nhu sau: pha trimg 7 va 5h; rép non (3 tudi)
14 33,93+0,77 va 26,53+0,78 ngay. Thoi gian tién dé tnrng
rat dai, trung binh 40,21+1,00 ngay. Vong doi cia rép ¢ didu
kién 25°C 1a 75,19+1,27, thoi gian dé tring 39,93+2,11 va
tudi tho ctia truong thanh la 81,57+2,67 ngiy. Rép khong
sinh san ¢ dicu kién nhiét do 30°C. Piéu kién nhit do co
anh huong kha rod t01 thoi gian séng cua rép sap gia. O nhlet
d6 25°C, thoi gian séng trung binh 1a 110,44 ngay, dai gip
2 14n so v&i khi nudi ¢ diéu kién nhiét d6 30°C (52,93 ngay)
(bang 1).

Bang 1. Mot s6 dic diém sinh hoc chinh ciia loai rép sap gia R.
chinensis (Vién Bao vé Thyc vat, 2018).

Thoi gian phat duc (ngay)
Chi tiéu theo ddi Dot thi nghiém I Dot thi nghiém IT

Bién dong Trung binh Bién dong Trung binh
Tring 7 gio 5 gio
Tubi 1 9-19 13,02+0,29 7-16 9,35+0,32
Tudi 2 6-14 9,40+0,28 5-13 7,63£0,29
Tudi 3 8-19 11,95+0,44 6-13 9,330,39
Rép non 20-45 33,9320,77 21-39 26,53+0,78
Tién dé tring 28-52 40,21£1,00 Khong deé
Vong doi 56-86 75,1941,27
Thoi gian dé trimg 15-58 39,93+2,11
;‘;ﬂ‘”h‘}égicua O 5106 81,57£2,67 1838 26,18+1,17
Vong doi 56-137 110,44+3,73 41-73 52,93+1,63

Nhiét d¢ trung binh: 25°C
Am d0 trung binh: 80%

Nhiét d¢ trung binh: 30°C
Am d0 trung binh: 80%
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Ty 1& song sot ctia rép sap gia kha cao, pham vi bién
dong khong 16n (79,17-100,0%). Dac biét 1a trimg, ¢ ca 2
mirc nhiét do theo ddi ty 18 sng sot déu 1a 100%. Rép tudi
1 ¢6 ty 18 sdng sot thap nhat: 85,19 va 79,17% & mirc nhiét
do tuong ung 1a 25 va 30°C (bang 2). Nhu vay, dua trén ty
1é séng sot qua cac pha phat duc trude trudng thanh cua rép
sap gia co thé tinh duoc ty 16 chét cua cac pha phat duc ¢ 25
va 30°C lan luot 12 32,86 va 37,24%.

Bing 2. Ty 18 séng sét (%) ciia loai rép sap gia R. chinensis & cic mirc
nhiét d khac nhau.

Rép non
Chi tiéu theo doi Tring ; 5 5
Tuoi 1 Tuoi 2 Tuoi 3
25°C 100 85,19 86,96 95,0
30°C 100 79,17 89,47 94,12

S6 luong trimg bién dong tir 20 dén 79 trimg, trung binh
43,47 trimg/trudng thanh cai, ty 1€ nd dat 100%. So vai cac
loai rép sap gia khac thi kha nang sinh san cua loai nay la
kha thap. Thoi gian dé trimg cua rép sap kha bién dong (15-
58 ngay, trung binh la 39,93 ngay). Su man dé nay nho hon
rt nhiéu so v6i mot s6 loai rép sap gia da duoc dé cap o trén
(kha nang dé trirng cua ching 15-38 triing/ngay) (hinh 2).

3 =6 trimg/ngay & 25°C $b trimg/ngay & 30°C

n ~

S6 qua trimg/ngay

05

Ngay dé trimg

Hinh 2. Nhip diéu dé trirng cia loai rép sap gia R. chinensis.

Quy ludt phdt sinh, phdt trién ciia loai loai rép sdp gid
R. chinensis

Loai rep sap gia co xu huéng phat sinh manh vao giai doan
dau va cubi miia mua, thip nhat vao giai doan mua dong khi
cdy ba kich tim rung 14. Khi nhiét d6 thap, rép qua dong & bd
phén than, ré cay va hau nhu khong phat trién. Khi nhiét do
tang, cdy bt dau ra choi va 1a méi, rép sé bat dau sinh san va
gdy hai. Quan thé rép taing manh vao giai doan thang 4-5 va
10-11 véi mat do dao dong 20-25 ca thé/la. Cé biét ¢6 nhimng
thoi diém mat do cao nhét dat t6i 40-50 c4 thé/la (thang 4-5).
Mat do rép giam 10 rét vao giai doan gitta mua mua va mua
kho, sau do lai tang 1€n vao giai doan dau va cudi mua mua
(hinh 3). Méc du mat d¢ rép xuat hién kha cao trén cdy khi
bi nhiém nhung rép chi xuat hién va gdy hai cuc b timg khu
vire 5-10 cdy. Rép chu yéu xuét hién va gay hai & mat dudi
cua cac 1a banh té, trén cac bo phan sat mat dat; rép rat it khi
di chuyén, do d6 sy lay lan va phat tan loai ctia rép bi han ché.
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Hinh 3. Dién bién mit dd cia loai rép sap gia R. chinensis trén ba
kich tim.

Hiéu lyc ciia mét so6 loai thuoc sinh hoc doi voi loai rép
sdap gid R. chinensis

Trong khudn kho thi nghiém, hau hét cac loai thude bao
vé thuc vat ¢co nguén géc sinh hoc ¢6 hiéu lyc d6i véi loai
rép sap gia vao thoi diém 5 ngay sau xir 1y; trong d6, hon hop
hoat chat azadirachtin + matrine cho hiéu qua phong trir cao
nhit (52,95%), cac cong thirc con lai déu cho hiéu lyc thip
hon 50%. O thoi diém 7 ngay sau phun, hau hét cac cong thirc
déu c6 hiéu lyc phong trir cao, trong d6 hdn hop azadirachtin
+ matrine dat hi¢u luc phong trur cao nhit (73 44%), tlep den
1a abamectin dat 66,92%. Cong thirc sir dung ché pham nam
c6 ich beauveria bassiana + metarhizium anizopliae, garlic
juice va bacillus thuringiensis var. kurstaki cho hi¢u luc
thép hon, dat tir 45,34 dén 56,24%. Hiéu luc cta tat ca cac
loai thubc bat dau giam dan sau thoi diém 7 ngay sau xtr ly.
Nhu vay, hiéu luc ctia hdn hop azadirachtin + matrine doi
voi loai rép sap gia cao nhét ¢ thoi diém 7 ngay va tiép tuc
kéo dai toi thoi diém 14 ngay sau xir 1y (bang 3).

Bang 3. Hiéu e ciia mot s6 thude trir loai rép sap gia R. chinensis
trén ciy ba kich tim.

A Matdorép  Hicu lye (%)

Cong thire ,

tre6cphun [ NSP 3NSP SNSP  7NSP 14 NSP
Azadirachtin + matrine (Golmec 9EC) 29,55 22,68 38,65 52,95 7344 61,92
Bacillus thuringiensis var. kurstaki
(Comazol (1 60%0 U/mg) WP) 29,13 11,86° 2337 3827 56,24 51,02
Garlic juice (Biorepel 10SL) 2791 9,79 2497 3588° 5348 4796>
Abamectin (Tervigo® 020SC) 28,77 20,620 27400 46,02 66,92 53,94
Beauveria bassiana + Metarhizium
anizoplae (TKS-Nakisi WP) 28,20 12,84 1593 3434 4534 3947
BGi chimg (nude 14) 2932
P <005 <005 <005 <005 <005

Ghi chu: cac chir cai cung cot khac nhau c¢6 y nghia khac nhau; NSP: ngay
sau phun.

Keét luan

Loai rép sap gia R. chinensis phat trién va sinh san thuan
loi O diéu kién 25°C, nhung khong sinh san khi nhiét do
tang 1én mirc 30°C. O diéu kién nhiét do 25°C, vong doi
1a 75,19 ngay, tudi tho cua truong thanh khoang 81 ngay,
thoi gian séng cua rép khoang 110 ngay, thoi gian dé trimg
khoang gan 40 ngay. Trong khi ¢ diéu kién nhiét do 30°C,
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tudi tho ctia truong thanh rit ngin con khoang 26 ngay va
khong c6 kha nang sinh san. Hiéu lyc ctia hdn hop hoat chat
azadirachtin + matrine c6 hiéu luc cao dbi voi rép sap gia
R. chinensis & thoi diém 7 ngay va tiép tuc kéo dai t6i thoi
diém 14 ngay sau phun.
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Kha niing khang khuan va phong bénh
hoai tir gan tuy cap ¢ tom thé chan trang
(Penaeus vannamei) cua toi (Allum sativum) 1én men

Nguyén Thi Hanh, Phan Thi Van, Pham Thi Yén, Lé Thi Miy, Trwong Thi M§ Hanh"
Vién Nghién ciiru nudi trong thuy sdan 1

Ngay nhan bai 16/11/2020; ngay chuyén phan bién 20/11/2020; ngay nhan phan bién 2/1/2021; ngay chip nhan dang 6/1/2021

Tom tit:

Nghién ciru dugc tién hanh nhim kiém tra kha ning khang khuén ciia téi 1én men ddi v6i cac chiing vi khuin Vibrio
parahaemolyticus KC.13.14.2 va Vibrio harveyi KC.13.17.5 giy bénh hoai tir gan tuy cAp (Acute hepatopancreatic
necrosis disease - AHPND), dong thoi danh gia kha niing phong AHPND cho tom thé chan tring (Penaeus vannamei)
trong diéu kién phong thi nghiém. Két qua chi rd, sin pham téi Ién men c6 d nhay cao ddi véi ca 2 chiing vi khuin gay
AHPND khi thir nghiém ¢ 25 pl va 30 pl. Khi b sung dich t6i 1én men véi liéu 15 ml/kg thire in/ngay vao thire in dé cho
tom in trong 10 ngay lién tuc di cé kha ning phong AHPND cho tém. Thikc iin trdn dich t6i Ién men bao ngoai bing diu
muc c6 hi¢u qua cao nhit khi ning ty 1¢ sdng ciia tom 1én 53%, cao hon so v6i khong sir dung chét bao ngoai (51%), bao

ngoai bing bot nép (42%) va khong sir dung dich toi 1én men (14%).

Tir khéa: AHPND, dich t6i 1én men, khang khuin, phong bénh, tdm thé chin tring.

Chi s6 phén loai: 4.5

Pat van de

Trong nhitng nim gan day, AHPND la mét trong nhiing bénh
phd bién, gy anh hudng nghiém trong dén nghé nuéi tom trén
thé gioi, trong d6 c6 Viét Nam. Tac nhan gy AHPND dugc x4c
dinh 1a do vi khuén ¥ parahaemolyticus [1]. Két qua nghién ctru
sdu vé tac nhan gay AHPND cho thiy, ban chét gy ra AHPND
14 vi khuan mang Plasmid ¢6 chira gen doc luc giy hoai tir gan
tuy cap [2, 3]. O Viét Nam, di x4c dinh c6 it nhat 2 ching vi
khuén (¥ parahaemolyticus va V. harveyi) giy AHPND & tom
nuoi nude g, trong d6 ¢6 tom thé chan tréng [4, 5].

Toi c6 vai tro kich thich tiéu hoa, ting cudng hé mién dich,
gia ting kiém soat tac nhan gy bénh, dic biét 1a vi khuén va
nam [6-8]. M6t s6 nghién ctru vé hiéu qua cta dich chiét toi,
t0i tuoi ép, t6i bot dbi véi phong tri bénh nhidm khuan ¢ dong
vat thily san da duoc thuc hién [6-8]. Tuy nhién, mdi phuong
phép déu c6 han ché, cu thé phuong phap tach chiét doi hoi
trang thiét bi va hoa chét chuyén ding, ngudi thuc hién can
dugc dao tao bai ban, chi phi thuc hién cao, dan dén gia thanh
san pham cao, ngoai ra con khong thuan tién trong cach bao
quéan 1an sir dung tai cac nong ho. Dbi véi i bot, can co dau
tu vé hé théng may séy, nghién bot. Bén canh do, bot toi dé
trdn vao thic an thuong bam dinh kém va mui dac trung cta

“Tadc gia lién hé: Email: tmhanh@rial.org
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toi da khong kich thich cho dong vat thity san bat mdi. Dbi
véi to1 tuoi ép, mui dac trung cua toi khong kich thich dong
vat thay san bat moi. Phuong phap 1én men t6i da khic phuc
duoc cac han ché néu trén. Phuong phap nay thyuc hién khong
qué cau ky, gia thanh ré, thuan loi cho ba con nong dan khi sir
dung cho dong vat thuy san nuoi, dac bi¢t san phém co6 mui
thom kich thich dong vat thuy san bat moi. Py 1a mot huéng
nghién ciru day hira hen, c6 gi4 tri tmg dung cao.

Muc tiéu cua nghién cttu nay 1a danh gia kha nang khang
vi khuén gy AHPND va hiéu qua phong AHPND trén tom
thé chén tring trong diéu kién phong thi nghiém cua san
pham t6i 1én men.
Vat liéu va phuong phap nghién cifu

Vit liéu nghién cvru

Cu toi ta (Allium sativum L.) thu tai Hai Duong, boc bo
16p vo lua bén ngoai, sau d6 cit nho cac tép toi, phdi tron
cung voi rugu va mat ong theo ty 1€ 10 kg toi : 10 lit ruou :
1 lit mat ong. Chuyén nguyén liéu da phdi tron vao thung/xo
nhya c¢6 nip day 1 cho 1én men trong thoi gian 25-30 ngay
& 30-35°C. Sau thoi gian 0, loc bo phan bi cta cu toi, phan
dich toi 1én men dugc sir dung dé thir kha nang khang khuan
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Antimicrobial activity
and prevention acute hepatopancreatic
necrosis disease in brackish
whiteleg shrimp (Penaeus vannamei)
of the fermented garlic (Allium sativum)

Thi Hanh Nguyen, Thi Van Phan, Thi Yen Pham,
Thi May Le, Thi My Hanh Truong®

Research Institute for Aquaculture No 1
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Abstract:

The study was conducted to screen the antibacterial
activity of fermented garlic against V. parahaemolyticus
KC.13.14.2 and V. harveyi KC.13.17.5, the causal agent
of acute hepatopancreatic necrosis disease (AHPND).
The results showed that fermented garlic products had
a high sensitivity to both strains of screened bacteria
at concentrations of 25 and 30 pl. Then the effect of
fermented garlic as an agent for the prevention of
AHPND was evaluated in vivo. When adding fermented
garlic at a dose of 15 ml/kg food/day to feed shrimp for
10 consecutive days, it was possible to prevent AHPND
disease for shrimp. Food mixed with fermented garlic
with squid oil was the most effective when it increased
the survival rate of shrimp to 53%, significantly higher
than treatment using supplementary feed without a
coating of 51%, coated with glutinous rice of 42%, and
no fermented garlic of 14%.

Keywords: AHPND, antibacterial, disease prevention,
fermented garlic, whiteleg shrimp.

Classification number: 4.5
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va hi¢u qua phong AHPND cho tom.

Cac chung vi khuan thir nghiém bao gém V¥
parahaemolyticus KC.13.14.2 va V. harveyi KC.13.17.5
gdy AHPND ¢ tom nuoi nudce 1g tai Nghé An. Cac ching
nay hién dang dugc luu giit tai Trung tim Quan tric moi
truong va bénh thity san mién Bic (CEDMA), Vién Nghién
ctru nuoi trong thity san 1.

Tom thé chén tring c6 khdi lugng khoang 3-4 g/con, kich
thudc déng déu, phan xa nhanh, rudt dﬁy thire an, co két qua
am tinh voi vi rat gy bénh dom tring va cac loi vi khuan gy
AHPND.

Bé composit co thé tich 200 1/bé, mudi bién nhan tao
dung dé pha nudc nudi tom & d6 man 15%o.

Phwong phap nghién ciru

Pdnh gid kha nang khdng khuan ciia san pham t6i 1én

men:

Chuan bi vi khuan thir nghiém: cac chung vi khuan ¥/
parahaemolyticus KC.13.14.2 va V. harveyi KC.13.17.5 tu
tu -80°C duoc nuoi céy thuan lai trén dia TCBS (Thiosulfate
citrate bile salts), chon 1 khuan lac don dem nuéi cy ting sinh
trong moi trudng NB ¢6 bo sung 2% NaCl dé thu dich vi khuan.
Mat d6 vi khuan duogc xéac dinh béng phuong phap do mat do
quang (OD) & budc séng 600 nm, mét do vi khuan sir dung dé
khéo sat hoat tinh khang khuan 1a 108 cfu/ml, twong tmg véi
OD=0,1.

Khao sat hoat tinh khang khuén ciia sin pham t6i 1én men
biang phuong phép khang sinh d6 khuéch tan trén dia thach
Kirby-Bauer [9]. Nho san pham t6i 1én men 1én cac khoanh
gidy vo tring voi 6 thé tich dé tién hanh thir nghiém bao gdm
5,10, 15, 20, 25 va 30 pl/khoanh gidy. Khoanh gidy tim khang
sinh Doxycyclin (30 pg) duoc sir dung nhu ddi chimg duong,
khoanh gidy nhé nuéc cat duge st dung nhu ddi chimg am.
Duing que trang trang déu 100 pl vi khuan & méat do 108 cfu/ml
1én thach Mueller Hinton, dit cac dia gidy da thdm san phim
t6i 16n men va dbi chig vao, sau d6 0 trong ti 4m & 29°C. Sau
24h nuoi cdy, dia thach dugc 4y ra dé do duong kinh vong vo
khuén. Puong kinh vong v6 khudn >16 mm: nhay (dich t6i 1én
men c6 d6 nhay v&i vi khuan) [10].

Danh gia hiéu qua phong AHPND: thi nghi€ém danh gia
hiéu qua phong bénh d6i voi tom giy nhiém vi khuan gay
AHPND dugc mo ta chi tiét trong bang 1.



Bang 1. Thi nghiém danh gia hiéu qua phong bénh ddi véi tom gay
nhiém vi khuén giy AHPND.

Doi chimg ~ Doi chim,
cT1 cn cr3 g oeme
dwong am
Thicantron  Thicantron  Thic dn Thire an L
Y. oA oA - 3 Thire &n
Cachbosung cungtoilén  cungtoilén  troncing  thuong thuom
toi 1én men men ¢6 bao mencobao  toilénmen  khong co ong
. s s . % khong co
cho tom ngoai bang ngoai bang khongbao  chat e
e ol 3 : 2 chat bo sung
bot nép dau ganmyc  ngoai bo sung

Tron 15 ml dich toi lén men/kg thuc an/ngay

Cach cho an PO A .. .7 Cho an thic an thuong cong
5 T8 cho tom an lién tuc trong vong 10 ngay, tir ngay N 2 9
va liéu lugng i PR 252 nghiép khong bo sung dich
2 thi 11 cho an thuc dn vién cong nghiép khong =
bo sung AT toi 1én men
¢0 toi 1én men
Khong co
Mat do vi bat ky tac
khuan ngim g dong ndo cua
khi cong 1x10°(cfu/m) vi khuan,
cuong doc Tom nuodi
binh thuong
Thoi diém . Khong ngim
ngém vi khudn Nedy thé 11 vi khuén
Thoi gian )
ngam tom 1 ngay, sau o thay toan b nuée trong tit ca cac bé thi nghiém

trong vi khuén

Thi nghiém dugc b6 tri kéo dai 21 ngay, cac nghiém thire thi nghiém duqc'bfr) tri 1ap lai 3 lan,
mdi bé 30 con tom co kich c&r khoang 3-4 g va dugc theo doi ghi chép so tom chet tich Iy
theo thoi gian, tai phan lap tac nhan vi khuan gay AHPND

Tom trude khi thi nghiém dugc kiém tra am tinh véi
AHPND.

Thi nghiém duogc b tri trong khoang nhiét do 25-28°C,
pH 7,3-7.,9, suc khi hoat dong lién tuc ¢ céc bé trong qua
trinh thi nghiém, d6 man 15%..

San pham toi 1én men do chung toi tao ra trude do da
dugc thu tai nong hd nudi tom véi myc dich dé phong bénh
cho tom nuoi. Két qua duoc nong hd phan anh, cac ao nudi
tom khi st dung dich téi 1én men bd sung vao thuc an cho
t6m an voi liéu lugng 15 ml/kg thirc dn/ngdy, cho an 10 ngay
lién tuc 1a c6 hi€éu qua phong bénh so véi cac ao nudi tom
khong st dung dich toi 1én men. Chinh vi vy, dé kiém ching
lai két qua mot cach c6 ¥ nghia khoa hoc chung t6i da chon
lidu lugng 15 ml t6i 1én men/kg thirc an/ngay, cho an 10 ngay
lién tuc dé phong AHPND cho tom trong thi nghiém nay.

Cong cudng doc vi khuan bang hinh thirc ngam, vi khuén sir
dung dé gay nhiém 1a chung ¥ parahaemolyticus KC.13.14.2
gy AHPND da dugc chiing t6i st dung lam vat li¢u nghién
ctru cho nhiéu nghién ctru trude do. Mat do vi khuén khi ngam
13 1x10° cfu/ml [9, 11]. Xac dinh mat d6 vi khuan ban dau theo
phuong phap do OD ¢ budc song A=600 nm, khi do OD=0,1
twong dwong véi mét do vi khuan ban dau 1a 108 cfu/ml.

Str dung thirc dn t6m cao cap ciia Cong ty Thirc an thuy
san Vi¢t Nam, b0 sung san pham tdi [én men tham déu vao
thire an. Nghiém thuc sir dung chat bao ngoai, dung dau gan
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muc nho tirng giot mot cho dén khi thdm déu cac vién thic an,
dbi v6i bot nép dun chin roi tron timg thia mot cho dén khi da
bao ngoai cac vién thirc an. Thic an sau d6 dugc rai mong ra
gidy rdi dé kho nira ngay trong ti lanh trude khi cho tom an.

Trong qua trinh thi nghiém, tom vira chét hodc yéu
khong phan xa boi khi ¢6 vat cham vao dugc thu dé tai phan
1ap lai tac nhan gay nhidm bang phwong phap nudi cdy va
dinh danh vi khuan theo phuong phap cta Nicky B. Buller
[12], str dung bo kit API 20E dé thir sinh hoa, sau do tra
két qua bang phan mém: https://apiweb.biomerieux.com/
servlet/Authenticate?action=prepareLogin. Pong thoi,
xac dinh tac nhan gy AHPND bang k¥ thuat PCR: st dung
cdp moi AP3 (F: ATGAGTAACAATAAAACATGAAAC;
R: GTGGTAATATTGTACAGAA) dugc cong bd bai
Sirikharin va cs [13]. Cap moi AP3 dé khuyéch dai doan
gen 336 bp cua gen Toxin gdy AHPND ¢ tom, chu ky
nhiét cua phan ting PCR dugc 4p dung nhu sau: 95°C (5
phut), [35 chu ky (94°C trong 1 phut, 53°C trong 30 giay
va 72°C trong 40 gidy)], 72°C (5 phut) va 4°C (). San
pham PCR duoc dién di trén thach agarose 1% trong dung
dich 1X TBE va doc két qua dudi dén UV, san pham xuét
hién vach c6 kich thudc 336 pb.

Két thic thi nghiém tom con sng ¢ cac nghiém thirc
cing dugc thu dé dinh danh vi khuan V. parahaemolyticus
KC.13.14.2 trong gan tuy tom va kiém tra AHPND.

Phwong phdp xir Iy so ligu

Cac thi nghiém dugc b tri ngau nhién va lap lai 3 lan.
S lidu duge xir 1y bang phan mém Excel 2010 va xir 1y
théng ké bang phin mém SPSS véi su sai khac c¢6 ¥ nghia
p<0,05.

Khd néng digt khudn ciia téi 1én men doi véi cdc chiing
vi khudn gay AHPND

Két qua thir nghiém & nong do 5 pl, san pham toi lén
men khong tao duoc vong vo khudn ddi véi ca 2 chung vi
khudn thir nghiém 1a V. parahaemolyticus KC.13.14.2 va
V. harveyi KC.13.17.5. Khi thir nghiém & cac ndng do cao
hon 14 10, 15 va 20 ul, san pham toi 1én men tao ra vong
khéng khuan trung binh dao dong tir 7,2-13,8 mm (ching
V. parahaemolyticus KC.13.14.2) va 8,0-14,6 mm (ching
V. harveyi KC.13.17.5). Chi khi nang ndng d6 thir nghiém
1én 25 va 30 pl thi san phdm t6i 1én men m&i tao ra vong
khang khudn c¢6 d6 nhay cao d6i v6i ca 2 ching vi khuan
thir nghiém. Pudng kinh vong v6 khuan trung binh dat duoc
1an luot 13 16,8-18,2 mm (¥, parahaemolyticus KC.13.14.2)
va 17,2-18,8 mm (¥, harveyi KC.13.17.5). Trong khi d6, d6i
chimg Doxycyeclin ciing chi tao ra duong kinh vong v6 khuén
trung binh 22,8-24,0 mm giita hai chung (bang 2, hinh 1).
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Biang 2. Kha niing diét khufin ciia san pham téi 1én men ddi voi cac
chiing gdy AHPND.

Puong kinh vong vé khuin (mm)

Nong do thir nghiém
() V. parahaemolyticus V. harveyi
KC.13.14.2 KC.13.17.5
5 0 0
10 7,240,8* 8,0+0,7°
15 11,4+0,9° 9,8+0,8°
20 13,8+1,3¢ 14,6+0,9¢
25 16,8+1,6¢ 17,2+0,8¢
30 18,2+1,4¢ 18,8+1,1¢
D6i ching (nude cit) 0 0
Doxycyclin (30 pg) 24,0+1,2 22,8+1,1

Ghi chu: a, b, ¢, d, e: trén cung mot ¢t chi ra sy khac nhau c6 y nghia vé mat
thong ké p<0,05.

Hinh 1. Kha niing diét khuin ciia t6i 1én men ddi véi vi khuin gay
AHPND trén tom. (A) Dia gidy tdm dich chiét t6i; (B) Puong kinh
vong v6 khuén cua t6i 1én men khi thir véi vi khuén ¥, parahaemolyticus
KC.13.14.2 giy AHPND; (C) Puong kinh vong v6 khuén cua toi 1én men
khi thir véi vi khudn ¥, harveyi KC.13.17.5 giy AHPND; BC: dbi ching
am; Dx: Doxycyclin (30 pg).

Dbi véi chung V. parahaemolyticus KC.13.14.2 khi nang
nong do thir nghiém tir 25 1én 30 ul, duong kinh vong vo
khuan tang tir 16,8 1én 18,2 mm, khoang cach nay tao ra sy
sai khac co y nghia vé mit thong ké (p<0,05). Trong khi do,
khi ndng ndng d6 thir nghiém tir 25 1én 30 pl dbi véi chung
V. harveyi KC.13.17.5, dudng kinh vong vo khuan tao ra tir 2
ndng d6 lai khong co su sai khac co y nghia thong ké (bang
2, hinh 1).

Két qua thtr nghiém nay cta chung t6i cling tuong dong
v6i mot s6 két qua cua cac cong trinh nghlen ctiu trudc vé
kha ning khang khuén ctia dich chiét toi dbi véi tac nhan vi
khuan gay bénh trén dong vat thuy san. Theo Nguyén Anh
Tuan (2009) [11], dich ép toi tuoi c6 tac dung diét khuén rat
t6t d6i véi vi khuan 7, harveyi & nong do thir nghiém 1a 100%
v6i duong kinh vong vo khuén trung binh 13 22,1+3,11 mm.
Cao kho t6i c6 kha ning diét khuén cao véi 2 ching vi khuin
A. hydrophila gay bénh trén ca trim ¢6 & ndng do thir nghiém
14 30 ug/ul v6i duong kinh vong vo khuan trung binh 1an lugt
la 18,33+1,57 mm va 18,33+1,53 mm [9].

Ciing nghién ctru va thir nghiém dbi véi cac ching vi
khuan gay AHPND trén tdm Nguyén Thi Hanh va Pang Thi
Lua (2016) cho rang, cao kho téi tach chiét bang dung moi
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1a cdn 70° khi thir nghiém ¢ 5 néng do (10, 15, 20, 25 va
30 pl) déu khong c6 kha ning diét khuan dbi véi cac chung
vi khudn ¥ parahaemolyticus (KC.12.020, KC.13.14.2) gay
AHPND trén tom [14]. Trong khi do, nghién ctru nay lai cho
thay toi 1én men c6 tinh nhay ddi voi ca 2 chiing vi khuan gay
AHPND la V. harveyi KC.13.17.5 va V. Parahaemolyticus
KC.13.14.2 khi thir nghiém ¢ thé tich >25 ul (dudng kinh
vong vo khuan >16 mm) (bang 2).

Khd ning phong bénh ciia t6i 1én men déi véi AHPND
trén tom thé chan trang

Trong 10 ngay dau, tom thé chan tring & cac thi nghiém
duogc an thirc dn c6 bo sung dich toi 1én men dé phong
AHPND, tir ngay thir 11 dén cudi thi nghiém tom an thirc
an vién cong nghiép khong bd sung dich toi 1én men, cic
bé ¢ thi nghiém ddi chimg t6m an thirc an vién cong nghiép
khong tron dich toi 1én men trong sudt thoi gian thi nghiém.
Riéng cac bé dbi ching 4m va duong tom in thirc dn vién
cong nghiép, khong bd sung dich téi 1én men. Két qua cho
théy, tom & tit ca cac nghiém thuc thi nghiém déu an hét
thirc an, phan xa nhanh nhen, mau sdc sang va khong théy
¢6 tom chét. Pén ngay thi 11 (ngay dau tién gy nhlem) tat
ca cac nghiém thirc thi nghiém co gay nhiém vi khuin déu
¢6 tom chét véi ty 18 chét tir 1,1 dén 7,7%. Tém chét nhanh
sau 2-4 ngay gy nhiém va dimg chét sau 7 ngay gy nhidm.
Cubi thi nghiém, ty 1& tom chét cao nhét 1a nghiém thirc dbi
chimg duong véi ty 16 chét cong don 1a 86%. Tiép dén la
nghiém thirc tdm bo sung san pham toi 1én men vao thirc in
¢6 dung bot nép dé bao ngoai véi ty 16 chét cong don 1a 58%.
Nghiém thirc tdm an thirc dn c6 bd sung dich toi 1én men
bao ngoai bang diu gan muc va nghiém thirc khong sir dung
chit bao ngoai co ty 18 chét cong don lan luot 14 47 va 49%.
Trong khi d6, nghiém thirc dbi chimg 4m tom khong co6 hién
tugng chét (hinh 2). Két qua ndy cho thay, san pham t6i 1én
men c6 hiéu qua trong viéc kiém soat doc luc cua vi khuan
V. parahaermolyticus KC.13.14.2 gady AHPND trén tom.

90
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70 —e—DBao bot uép

60 R
—8—Bao dau muc
50 X

Khong bao
40

PC (-)
30

——DC (+)

T§ 18 chét cng dén (%)
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s}
i 2 3 4 5 6 7 8 9 10 11 12 13 14

Thoi gian theo ddi (ngay)
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Hinh 2. Ty 1¢ chét cong don ciia tom trong thi nghiém danh gia kha
ning phong AHPND ciia t6i 1én men.

Két qué thi nghiém ciing chi 13, khi bo sung san pham toi
1én men vao thitc an cho tom véi liéu lugng 15 ml/kg thirc an/
ngay lién tuc trong 10 ngay da c6 tac dung nang cao ty I¢ song
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cta tom khi cong cudng doc vi khuan giy AHPND. Trong do,
hinh thtrc sir dung ddu gan myc dé bao ngoai ¢ hiéu qua cao
nhét, ty 1& song ciia tom & nghiém thirc nay 1a 53%, & nghiém
thirc khong sir dung chat bao ngoai 1a 51%, con & nghiém thirc
str dung bot nép dé bao ngoai 1a 42% so véi tdm & nghiém thirc
dbi chimg duong c6 ty 1¢ sdng chi dat 14% va dbi chimg am la
100%. Khi so sanh ty 1¢ séng ctia tom giita hai nghiém thirc co
hiéu qua cao nhét khi sir dung san phdm t6i 1én men dé phong
AHPND 14 nghiém thirc sir dung ddu gan myc dé bao ngoai va
nghi¢m thirc khong sir dung chét bao ngoai cho thay khong co
su khac nhau c6 y nghia thong ké (p>0,05). Tuy nhién, lai c6 sy
khéc nhau c6 y nghia thong ké so v6i nghiém thirc d6i chimg
duong cua thi nghiém (p<0,05).

Hinh 3. Biéu hién ciia tdm sau khi gy nhiém vi khuin giy AHPND.
(I) Tém chét & nghiém thire sir dung bot nép dé bao ngoai; (IT) Tém chét &
nghiém thirc sir dung ddu muc dé bao ngoai; (IIT) Tém chét & nghiém thirc
dbi chung duong; (IV) Tém & ng hiém thirc dbi chimg am.

Toém chét & cac nghiém thic sau khi cong cuong doc
vi khuén gay AHPND c6 céc biéu hién bénh nhu gan tuy
chuyén mau tring hodc dé (mili tén chi & hinh 3-III), vo
mém (miii tén chi ¢ hinh 3-II), mau sdc nhot nhat va rudt
tom khong co thire an (milii tén chi ¢ hinh 3-I). Trong khi do,
tom ¢ 16 d6i chirng 4m mau sic tuoi sang, gan tuy den, rudt
day thtrc an (hinh 3- IV) Nhitng biéu hién ciia tom sau giy
nhiém nay hoan toan giéng véi nhung biéu hién cta tom bi
nhiém AHPND da dugc cong bd [15].

Hinh 4. Khuin lac va dic diém sinh héa cia vi khuin ¥
parahaemolyticus tai phan 1ap lai tir tdm chét/yéu & cac nghiém thirc
thi nghiém.
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Bang 3. Két qua tai phan 1ap vi khuin giy AHPND trong qua trinh
thi nghiém.

TAn xuét tai phan 1ap vi khuin V. parahaemolyticus
6 cac nghiém thirc thi nghiém

TT Ngay thi - .
nghiém Doi Doi Khén Bt‘m ngoai Bao
chirng  chirng 8 .. dau gan ngoai
bao ngoai :

C] (6] muyc bot nép

1 12 KT 2/2 2/2 2/2 2/2

2 15 KT 2/2 2/2 2/2 2/2

3 21 0/5 0/1 0/1 0/1 0/1

KT: khong thu mau.

Trong qua trinh thi nghiém, tém chét ¢ cac nghiém thirc
duoc thu dé nudi cay va tai phan lap lai vi khuan gy nhidm.
Két qua nudi cdy va dinh danh vi khuan cho thdy, 100% mau
thu khi tom vira méi chét/yéu vao ngay thir 12 va 15 cua thi
nghiém (sau 2 va sau 5 ngay cong cuong doc) déu duong tinh
v6i vi khuan ¥V parahaemolyticus. Céc ching vi khun phan
1ap dugc déu c6 phan mg sinh hoa tring khop véi ching ¥/
parahaemolyticus KC.13.14.2 ban dau dem gy nhiém. Diéu
d6 khang dinh, tom trong cic nghiém thic gy nhiém vi
khuén bi chét 1a do doc luc ciia vi khuan gy nhidm. Trong khi
d6, 100% mau tom song thu & cac nghiém thirc vao ngay thir
21 (ngay cudi) ciia thi nghiém lai cho két qua am tinh véi vi
khuén V, parahaemomyticus. (hinh 4, bang 3).

Két qua kiém tra tac nhan gdy AHPND trén tom bang k¥
thuat PCR ciing da khing dinh, tom chét sau khi cong cuong
ddc vi khuén & céc nghiém thirc thi nghiém 13 do nhiém vi
khuén V. parahaemolyticus gy AHPND (bang 4).

Bang 4. Két qua kiém tra AHPND bing phwong phap PCR.

Tén xuét bit gip tom nhiém AHPND & cac nghiém

thire thi nghiém
Ngay thi
TT A . A a0
nghiém o, Doi Khong  Bao ngoai ..
Doi chirng , X Bao ngoai
) chirng  bao dau gan bot né
) ngoai muc ornep
1 11 KKT 171 171 1/1 171
2 12 KKT 2/2 2/2 2/2 2/2
3 15 KKT 2/2 2/2 2/2 2/2
4 21 0/5 0/1 0/1 0/1 0/1

KKT: khong kiém tra.

Céc mau tom chét thu duoc sau 1 ngay gay nhidém (ngay
thtr 11 cia thi nghiém) déu cho két qua dwong tinh véi AHPND
(4/4 mﬁu) Két qua kiém tra cac mﬁu tom thu sau 2 va 5 ngay
gdy nhiém & cac nghiém thirc van tiép tuc cho két qua duong
tinh véi AHPND, ty 1¢ nhidm déu 14 100% & cac ngay thu mau
dé kiém tra.

Trude khi két thuc thi nghiém, tdm con sdng & cac
nghiém thiac dugc thu dé kiém tra AHPND, tat ca céc
mau kiém tra déu Am tinh v6i AHPND. Diéu d6 cho thay,
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gan tyy tém con song trong thi nghiém da dao thai hét vi
khuan V. parahaemolyticus gay nhidm ban diu (bang 4).

Keét luan

O cac n6ng do 5, 10, 15 va 20 pl, san phém té1 1én men
khong c6 hiéu qua diét khuan cao. G nong do 25 va 30 pl, san
pham t6i 1én men ¢ d6 nhay cao ddi véi ca 2 ching vi khuan
V. parahaemolyticus KC.13.14.2 va V. harveyi KC.13.17.5
gay AHPND.

Trong diéu kién phong thi nghiém, bd sung t6i 1én men véi
liéu 15 ml/kg thiic an/ngay vao thiic an 101 bao ngoai b?mg dau
muc cho tom an trong 10 ngay lién tuc c6 kha nang nang cao ty
1¢ séng ctia tom 1én 53%, cao hon nghiém thirc khong sir dung
chét bao ngoai (51%), bao ngoai bang bot nép (42%) va cao
hon so véi ddi chimg duong tom chi an thirc dn thuong khong
b6 sung san pham t6i 1én men (14%). Ty 1¢ séng cia tom &
céc nghiém thirc bd sung dich t6i 1én men vao thic in so
v6i ty 1¢ séng ciia tom & nghiém thire ddi chimg khong bd
sung tdi [én men vao thirc an 1a co6 su sai khac c6 y nghia
thong ké.

Két qua nghién ctru mo ra tiém nang tng dung san pham
tdi 1én men d¢ phong tri AHPND cho tom nuéi nude lo.
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Tom tit:

QOTL9 12 mt tinh trang s6 lwgng tiém ning mai lién quan dén ciu tric bong lia, dwoc xac dinh thong qua phén tich
lién két trén toan hé gen (GWAS) quin thé lia ban dia Viét Nam. Cac quin thé lai tai t6 hop di dwoc phat trién tir 2
gidng lia bd me G6 va G189 thudc 2 haplotype twong phan vé so gié thir cAp/bong va so hat/bong, nhiam nghién ctru
chirc nang cua QTL9 Bén canh do, sir dung cong nghé gen capture két hop voi glal trinh tuw thé hé méi da xac dinh
dwge 1.002 bién thé di truyen trong vung QTL9 ciia 2 gidng b me, trong d6 12 diém dét bién da hinh don nucleotide
(SNPs) dugce tim thay nam trong vung ciit ciia 5 enzym gi¢i han. Trong nghién ciru nay, 12 cap moi da dwoc thi
nghlem dé nhin chi thi CAPS (Cleaved Amphﬁed Polymorphlc Sequences), duwgc phat trién dya vao 12 SNPs tren,
nhim lrng dung daé chon lgc cac dong F, dong hgp tir mang Kiéu gen QTLY cia bd va cia me. Phan tich sin pham
PCR va cit enzym gi¢i han chon loc du'(rc 4 chi thi CAPS cho sy da hinh giira 2 giéng bé me va phan b6 bao phii
vung OTLY. Két qua danh gia quan thé F, gom 275 ¢4 thé bang 3 chi thi CAPS thu dwogc 74 dong dong hop tir mang
kiéu gen QTLY ciia me, 66 dong dong hop tir mang kiéu gen QoTLY cua b6 va 135 dong di ho‘p tir. Cac dong dong hop
tir s€ dugce sir dung aé phat trlen quan thé F,, danh gia kiéu hinh céu tric bong cua quan thé F, dé 1am sang to vai
tro cia QTLY lién quan dén ciu tric bong lua

Tir khéa: cAu tric bong laa, chi thi phan tir CAPS, dong hop tir, ning suit, QTL, quin thé F,.
Chi s6 phdn logi: 4.6

da duoc cong bd trong vai nam gan day [10-14]. Nhimg thanh
twu ndy phan nh sy pho bién, mirc do dang tin cdy ciing nhu
tiém ndng to 1on cla cac nghién cuu bang GWAS trén céc tinh
trang nong hoc & Itia. Tuy nhién, két qua phan tich GWAS dya
vao cac thuat toan thong ké dé khai thac dugc cac QTL moi
vao cac chuong trinh chon tao gidng nén ching can phai dugc
kiém chimg vai trd thong qua cac quan thé lai va phan tich
bang chi thi phan tir két hop véi danh gia kiéu hinh.

- £ X
Dat van de

Cau trac bong 1a mot trong nhitng tinh trang quan trong
hang dau quyét dinh ning suét laa. Ttr nhimg ndm 1960, cac
nha khoa hoc da tap trung nghién ctru nham ti wu hoa kich
thudc ciu tric bong laa, trong d6 chidu dai bong, s luong cac
gié/bong va s luong hat/bong 1a nhitng dac diém thu hit sy
quan tdm nhiéu nhat. R4t nhidu gen lién quan dén chiéu dai
truc bong, sy phan nhanh va $6 hat/bong da dugc tim ra bi’mg
phuong phap 1ap ban d6 QTL (quantitative trait loci) va phan

1 Trong s6 cac quan thé duge sir dung dé 1ap ban d6 QTL
tich dot bien: Ghd7, Ghd7.1, Ghd8/DTHS [1-3], LAXI [4],

nhu quéan thé F,, Doubled haploids (DHs) hoac quén thé cac

DEP] LS]... Ngoai ra, mgt $6 luong’nho gen d}Ioc xac dinh li’én
quan dén sy phan nhanh bac cao (s gié thir cap/bong, tam cép/
bong) va so6 hat/bong: Gnla [6], LRKI, LAX2, TAW1 [7-9].

Nhitng nim gan ddy, phan tich GWAS tr¢ thinh mot cong
cu hitu ich dé nghién ctru sy da dang cua quan thé va phat hién
thém nhiéu hon cac loci quan trong, dic biét 1a cac loci lién két
voi cac tinh trang nng hoc phirc tap nhu tinh trang néng sut.
Nhiéu QTL lién quan dén céc tinh trang nang suat nhu: trong
lugng 1.000 hat, s6 lugng bong/cdy, s6 gié so cap/bong, s0 gié
thtr cap/bong, chidu dai truc bong, sé nhanh/bong, s6 hat/bong

“Tdc gia lién hé: Email: ngangiang.khong2010@gmail.com
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dong lai tai t6 hop (Recombinant Inbred Lines - RILs) thi
quan thé RILs 14 Iya chon chinh cho cay tu thy phan nhu lua,
Arabidopsis [15], nho nhimg loi thé thu dwoc tir sy dong hop
tir va tai t6 hop co hiéu qua cua ching. RILs dugc phat trién
tir mot hat F, duy nhat: tir mdi ciy F, mot hat gidng duy nhat
dugc trong thanh cay F,, tir d6 mot hat giéng duy nhat trong
thanh cay F,... Cac quan the RILs duoc st dung dé 1ap ban do
QTL rat hleu qua boi anh hudng cua méi truong dén dac dlem
dinh lugng c6 thé giam di nhiéu biang cach dnh gia mot sé cay
¢6 cing kiéu gen thay vi chi mot cdy duy nhat. Hon nira, viéc



s Khoa hoc Néng nghiép

Selection of F, homozygous
plants over the QTL9 related
to rice panicle structure
by using CAPS markers

Thi Mai Pham', Thi Nhu Le!, Stefan Jouannic?,
Ngan Giang Khong'
INational Key Laboratory of Plant Cell Biotechnology,

Agricultural Genertics Institute, Vietnam Academy of Agricultural Sciences
2University of Montpellier, UMR DIADE, IRD, Montpellier, France

Received 28 September 2020; accepted 19 November 2020
Abstract:

QTLY is a new potential quantitative trait locus related
to rice panicle structure, identified through a GWAS
analysis of Vietnamese local rice panel. To validate
the QTLY9, a biparental population was developed
using the low branching (G6) and the high branching
(G189) accessions from two haplotypes characterised
by a contrasting phenotype for the secondary branch
number and spikelet number traits. In parallel,
using Gene capture technology combined with new
generation sequencing identified 1,002 genetic variants
in the OTLY region between two parents, of which 12
SNPs were found in the cleavage site of 5 restriction
enzyme. In this study, 12 primer pairs were tested to
amplify the CAPS markers, based on the 12 SNPs, in
order to be applied to select homozygous F, lines over
the QTLY region for both haplotypes. 4 CAPS markers
were selected distributing over the Q7TL9 region and
displaying polymorphism between two parents. 275 F,
plants were genotyped using 3 CAPS markers leading
to the selection of 74 homozygotes plants over the QTL9
region for haplotype 1, 66 homozygotes plants over the
QOTLY region for haplotype 2, and 153 heterozygous
plants. Homozygous lines will be used to develop the F,
population, phenotyping of two F, haplotypes will lead
to discovering the role of QTLY related to rice panicle
structure.

Keywords: CAPS maker, F, population, homozygote,
QTL, rice panicle structure, yield.

Classification number: 4.6
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(g dung cac chi thi phan tir cho phép chon loc cac dong dong
hop tir ngay & thé h¢ F,, rit nge’in’th(‘)’i gian thu dugc qu?m thé
RILs dong hop tir xuong con 3 theé h¢ thay vi 8. Quan thé RILs
¢6 ngudn ge tir cap lai chéo giira 2 gidng Indica Minghui 63
va Zhenshan 97 da dugc st dung rong rai dé lap ban d6 QTL
cu triic bong [16-18]. Cac QTL lién quan dén hinh dang hat
(GS3), sb hat/bong, ngay ra hoa va chiéu cao cay (Ghd7) da
duoc phan 1ap thanh cong [1, 19].

Céc quan thé 1ap ban dd co thé dugc danh gia kiéu gen véi
bat ky chi thi phan ti nao, nhu SSR, CAPS, hodc céc chi thi
dugc xay dung tir cac dir li¢u gidi trinh tw nhu: SNPs, INDELSs
(Inserts/Deletions) [15]. Clng véi su phat trién ciia cac thé hé
giai trinh ty moi, hang triéu SNPs da duoc tim thiy ¢ hang
tram gidng lua khac nhau trén thé gi6i, tao diéu kién cho viéc
phat trién chi thi phan tir CAPS, dwoc tmg dung rong rai khong
chi trong nghién ctru 1ap ban d6 QTL ma con hd trg cong tac
chon tao gidng [20-23]. Nguyén tic ciia chi thi nay 1a dua
vao sy da hinh cia SNPs trong ving trinh ty cit clia enzym
giéi han. O nhimg ca thé xay ra dot bién trong vi tri cat cia
enzym gi6i han (thuong la SNPs) thi enzym s¢€ khong nhan
ra dé cat. Tir d6, modi dugo thiét ké dé nhan doan DNA chira
vi tri cdt ctia enzym gidi han. San phim PCR sau d6 dwoc cit
boi enzym gidi han s& cho cic doan DNA c6 chiéu dai khac
nhau giita giéng c6 dot bién trong vi tri cit ctia enzym gidi han
(chi c6 1 doan DNA dai vi enzym khong cét san pham PCR)
va giéng khong c6 dot bién (san pham PCR duoc cit thanh 2
manh DNA ngan hon). Pa hinh ciia sin pham cit bang enzym
gi6i han dé dang quan sat dwoc trén gel agarose. Tinh di truyén
dong troi cia CAPS 1a mot trong nhing ddc tinh quan trong
nhét ctia loai chi thi nay din dén ca ca thé dong hop tir va di
hop tir 6 thé d& dang phéan biét duoc.

Trong cac nghién ciru trude diy ciia chung toi nham nghién
ctru chtre ndng ciia QTLI lién quan dén ciu triic bong [24], cac
quan thé lai tai to hop di dugc phét trién bang cach lai 2 gidng
b6 me G6 va G189 thudc 2 haplotype di lap vé cau tric bong
(bong to va nho) [25]. Bén canh do6, 12 SNPs nam trong ving
cdt ciia 5 enzym gidi han (Sacl, Dral, EcoRV, BamHI, Sall)
thudc vung QTL9 da dugc xac dinh thong qua tng dung cong
nghé chup gen két hop véi giai trinh ti thé hé méi [26]. Trong
nghién ctru nay, ching t6i phét trién, thir nghiém chi thi phan
tir CAPS nhim phan tich sy phan ly kiéu gen ctia QTL9 trong
quan thé F ,» gOp phﬁr} tao co s& dé lam sang to vai tro cua
QTL9Y lién quan dén cau tric bong la.

Vat liéu va phuong phap nghién ciu
Vit liéu nghién ciu
275 cay F, tu thu dugc phat trién tir quan thé F, cua cdp lai

G6 x G189 [25], trong d6 G6 (bong nho, haplotype 1) la cay
me va G189 (bdng to, haplotype 2) la cay bo.

12 chi thi CAPS duoc gidi thi¢u trong bang 1 va 5 enzym
cat gidi han duge giéi thidu trong bang 2 [26].



Bang 1. Danh sach 12 chi thi phan tir CAPS va trinh tu mdi.

Ky hiéu Dic diém

CAPS VitriSNP Tén Locus it Trinh tw moi
F- CTCCAGCATCTCACCCTCTC
CAPS#1 16748183  LOC 0s02g28334 ~ UTR 3’
R- CTCCACCATGAATAACCTGCA
F- GTTACTCCATCCGTCCCAAA
CAPS# 16805351  LOC 0s02¢28410  Promoter
- R- GAATGCTCTCGTCGGATGAT
F- TGGTTTGGGTTACTCGGAAG
CAPS#3 16882053  LOC 0s02¢28530  Intron
- R- TTACCTGGAGTGCAAGGTCC
. F-TTGTTCGTGATTCGCACGG
CAPS#4 16919772 Intragenic
R- CGTGCGAACCACGAAG
F- GGCAGCATCAGCAAGCATAC
CAPS#5 16961918  LOC_0s02¢28670  Promoter
- R- GGATTAGCTCCCTACCACGC
F- CTGAATCCGTCCAGCAAGGT
CAPS#6 17035526 LOC_0s02¢28810  Promoter
- R- TGCGAGAGGAACGAAACGAA
F- TGGTGATTACGGCGTTTGGT
CAPS#7 17039753 LOC_0s02g28820  Promoter
- R- TTCGGCAATACGTCACACTA
F- CACGCAGTTTAGCATGACGG
CAPS#3 17124682 LOC_0s02g28910  Promoter
- R- TTCCCGTACTCTCGTCACCT
F- TGAGAAGCGAAACGCACCTT
CAPS#) 17161487  LOC_0s02g28980 ~ UTR 3’
R- GCTTCCTCTGCTGTCGGTAA
F- GTCTGCGCCCACATTTTAGT
CAPS#10 17205540  LOC 0s02¢29040  Intron
R- GCCTTTCTCTCACCTTGCAC
F- TGGATTGCATGGTTTAGCTG
CAPS#I1 17254246 LOC_0s02¢29130  Intron
R- ATGCATTGAGAGGGACCTTG
F- TGGTGGATTAATGCTGTGGA
CAPS#12 17271258 LOC 0s02¢29150  UTR 3’

R- GCCACATTTAGATGTGTAA

Bang 2. Danh sich 5 enzym giéi han sir dung dé cit chi thi phan tir
CAPS.

Chi thi Trinh ty vi tri cit Kich thwéc sin phim cit
Enzym  phén tu Sll-;JIPIHZ clia enzym gidi han biing enzym gi6i han
cars (VD G6(Hl)  GI89(H)  G6(HI) G189 (H2)
Sacl CAPS#l  G/A GAGCTC AAGCTC 134 &223 357
CAPS#2  T/G TTTAAA  TTGAAA  346&531 877
CAPS#3 AT TTAAAA TTTAAA 689 473&216
CAPS#4  TITA TTTAAA TTAAAA 601&251 852
Dral CAPS#8  TA/T TTTAAA  TTTTAA 273&779 1052
CAPS#9  TA/T TTTAAA  TTTTTA 1027&683 1710
TTTAAA  TTTAAT
CAPS#I1  T/A 226&333&339  559&339
TTTAAA TTTAAA
ooV CAPS#5 AT GATATC ~ GITATC 043&394 1037
CAPS#7  TIC GATATC ~ GATACC 1321&127 1358
Sall CAPS#10 A/T GTCGAC GTCGTC  886&1023 1909
BamEl CAPS#6  G/A GAATCC  GGATCC 577 304&273
CAPS#12  G/C GGATGC  GGATCC 1103 1041&62

Chir gach chan: diém dot bién trong vi tri cét cua enzym gioi han.

Phuwong phap nghién ciru

Thiét ké moi: cac moi thiét ké dua trén trinh ty ctia gidng
Nipponbarre trén trang MSU Rice Genome Annotation
(Osal) Release 7 (http:/rice.plantbiology.msu.edu), su

dung phan mém Primer3 plus (http://www.bioinformatics.
nl/cgi-bin/primer3plus/primer3plus.cgi).

Tich chiét DNA: DNA tong sé dugc tach chiét tir 14 lta
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20-25 ngay tudi theo phuong phap CTAB ciia Doyle (1991)
[27] ¢6 cai tién.

Phan trg PCR véi cdp moi CAPS: phan ng PCR dugc
thyc hién trong 10 pl, gdbm 20 ng DNA, 0,2 ul dNTPs 10X
(#R0182, Fermentas), 0,5 pl mdi CAPS xudi va nguoc, 0,8
ulMgCl,, 2 ul GoTaq Buffer 10X (#R0971, Fermentas), 0,05
pl GoTaq DNA polymerase 5 u/ul (#EP0702, Fermentas) va
5,2 pl nuée Milli Q khur trung. Chu trinh nhiét: 95°C trong 2
phut, 35 chu ky, 95°C - 30 gidy, 57°C - 30 gidy (nhiét d¢ gin
mdi), 72°C - 1 phut va giit 7 phat & 72°C. San phim PCR
dugc kiém tra bang dién di trén gel agarose 2,5%, roi dugc
soi trong budng UV (Uvltec, Cambridge), phan mém Fire
Reader. Cac thi nghiém dién di sir dung thang chuan DNA
Low Gene Ruler 100 bp (#SM1163, Fermentas).

Cit san pham PCR bang enzym giGi han: cac phan ing
cét san phém PCR bé‘mg enzym gidi han dugc thyc hién voi
cac kit cia Hang Thermo Fisher Scientific, mdi phan tng
dugc thuc hién trong thé tich 20 pl bao gdm DNA, enzym
gi6i han va dung moi. Hon hop phan tmg duoc u ¢ 37°C
qua dém, sau d6 duoc kiém tra bang cach dién di trén gel
agarose 2%.

Két qua va thio luan
Khdo sdt sw da hinh ciia chi thi CAPS ¢ hai giong b me

Trude khi sir dung mdi CAPS dé chon loc cac dong dong
hop tir mang QTL9 trong quan thé F,, cac mdi cé!n duqc kiém
tra d§ dac hi¢u va sau d6 la su da hinh ¢ hai giong bo me (2
haplotype) bang phan tmg PCR va cit enzym gidi han.

Kiém tra dp dic hiéu ciia moi CAPS

Két qua dién di san phdm phan tng PCR v6i 12 moi CAPS
¢ 2 giébng me va bd (H1 va H2) thu duoc 6 cip mdi CAPS
cho két qua dac hiéu chi mot bang DNA duy nhét, ding véi
kich thudc mong doi & ca 2 gidng bd me: CAPS#1 (357 bp),
CAPS#5 (1.037 bp), CAPS#7 (1.358 bp), CAPS#8 (1.052
bp) (hinh 1A), CAPS#6 (577 bp), CAPS#12 (1.103 bp) (hinh
1B). Két qua PCR véi mdi CAPS#2 khong dic hiéu, xuét hién
nhiéu bing DNA véi kich thude khac nhau nhung khong co
bang nao dung véi kich thude mong doi (877 bp) ¢ ca 2 gidng
b6 me (hinh 1B). Moi CAPS#3 dic hiéu ¢ giong me (HI1),
thu dugc mot bang duy nhat dung kich thuée mong doi (689
bp), tuy nhién & gidng bd (H2), ngoai bang dung kich thudc
mong doi con xuét hién mot bang khong dac hiéu, c¢6 kich
thudc nho hon (khoang gan 300 pb, hinh 1B). Mdi CAPS#4
cho hai bang c6 kich thuéc khoang 200 va 300 bp, khong
dung voi kich thudc mong doi (852 bp). Phan ung PCR véi
mdi CAPS#9 va CAPS#10 khong thu dugc bing nao ¢ ca 2
giéng bd me (hinh 1B). Mdi CAPS#11 khong dac hiéu, xuat
hién nhiéu bang DNA véi kich thu6c khac nhau nhung trong
do6 co6 bang dung voi kich thude mong doi (898 bp) ddm va rd
nét nhat, két qua gidng nhau & ca hai gidng bd me (hinh 1B).
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Hinh 1. Hinh 4nh dién di phan ing PCR véi 12 mdi CAPS & 2 giéng
me G6 va bb G189. A: 1: CAPS#1; 5: CAPS#5; 7: CAPS#7; L: promega
1 kb ladder; B: 2: CAPS#2; 3: CAPS#3; 4: CAPS#4; 6:CAPS#6; 8:
CAPS#8; 9: CAPS#9; 10: CAPS#10; 11: CAPS#11; 12: CAPS#12; L:
promega 100 pb DNA ladder, Act: actin.

Nhur véy, két qua PCR voi 12 mdi CAPS thu dugc 8 moi CAPS
c6 bang dung véi kich thude mong doi & ca 2 gidng bd me bao
gdm: CAPS#1, CAPS#3, CAPS#5, CAPS#6, CAPS#7, CAPSHS,
CAPS#11, CAPS#12. 4 cip mdi CAPS#2, CAPS#4, CAPSHO,
CAPS#10 khong dac hiéu hodc khong hoat dong.

Khdo sdt sw da hinh ciia mdi CAPS 6 2 giong bo me bang cit
enzym gidi han

San pham phan tmg PCR cta 8 cip moi CAPS#1, CAPS#3,
CAPS#5, CAPSH#6, CAPS#7, CAPS#8, CAPS#11, CAPS#12 tiép
tuc duoc xr Iy ¢t bang cic enzym gidi han twong timg (bang 1) dé
kiém tra sy da hinh gifra hai giong bd me. Phén tich hinh anh dién
di san pham cat enzym gii han cho thiy, c6 4 chi thi CAPS cho sy
da hinh c6 thé phan biét rd rang giita 2 gibng bd me 13 CAPS#I,
CAPS#5, CAPS#6 va CAPS#11. CAPS#1 duogc cat bang enzym
gi6i han Sacl, vi tri cit clia Sacl trong giong me khong ¢6 dot bién
nén san pham PCR bi cit thanh 2 manh dang véi kich thudc mong
doi (134 va 233 bp), nguoc lai, dot bién xdy ra trong vi tri cat cua
Sacl trong gidng bd nén san pham PCR khong bi cit (357 bp) (hinh
2A). CAPS#5 duoc cit bang enzym gidi han EcoRV, ¢ giong me
quan sat thiy 2 bang DNA dung véi kich thu6c mong doi (394 va
643 bp), trong khi & giong bd xay ra dot bién trong vi tri cat cia
EcoRV nén san pham PCR khong bi cat, do d6 chi c6 1 bang DNA
duy nhét (1.037 bp) (hinh 2B). Hinh anh dién di san phdm cit cua
CAPS#6 bing enzym gi6i han BamHI thu dugc 2 bing DNA ding
voi kich thude mong doi (304 va 273 bp) ¢ gidng bd, trong khi &
gidng me HI (577 bp) khong bi cat (hlnh 2A). CAPS#11 chura 2
vi tri cit ciia enzym Dral, trong d6 ¢ giong me khong c6 dot bién
ndo nén san pham PCR cua gidng me bi cat thanh 3 manh ¢ kich
thudc 1a 226, 333 va 339 pb. Tuy nhién, vi d9 dai cua 2 bang sau chi
sai khéc ¢6 6 pb nén trén hinh anh dién di chi quan sat thiy 2 bang
DNA. Mot vi tri ¢t ctia Dral trong gidng bd xay ra dot bién nén
san pham PCR duoc cat thanh 2 bang c6 kich thudc 1a 559 va 339
bp (hinh 2D). Dbi v6i CAPS#3 va CAPS#7, enzym cit ca 2 giong
mic du dy doan c6 dot bién xay ra & gidng bd (hinh 2C). Nguoc lai,
CAPS#8 va CAPS#12 lai khong bi cat boi enzym gi61 han, chi co 1
bing DNA duy nhat cung kich thudc 1.052 va 1.103 bp & ca 2 gidng
b6 me (hinh 2A).

Két qua cit bang enzym gi6i han cta 8 chi thi CAPS cho thdy,
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¢6 4 chi thi CAPS cho sy da hinh giira 2 giéng b me va bao phii
ving OTL9 1a CAPS#1 (cat bang Sacl), CAPS#S5 (cat bang EcoRV),
CAPS#6 (cét bang BamHI) va CAPS#11 (cdt bang Dral). Céc chi
thi nay c6 thé dugc sir dung dé xéc dinh cac cdy F, mang QTL9Y
dong hop tir (hinh 2).

Trong s 4 chi thi CAPS#1, CAPS#5, CAPS#6 va CAPS#11
cho sy da hinh gitta giéng b6 me thi vi tri cua chi thi CAPS#3,
CAPS#6 gan nhau (16961918 va 17035526) va déu ndm ¢ giita
ving QTLY, trong khi chi thi CAPS#1 (16748183) va CAPS#11
(17254246) nam & 2 dau cta QTLY.

Hinh 2. Hinh anh dién di san phdm ciit bing enzym gi6i han 6 2 giéng
me G6 va bé G189. A: két qua cit enzym gi6i han cta san phim PCR
v6i mbi CAPS#1, CAPS#6, CAPS#8 va CAPS#12; B: két qua cit enzym
giéi han cia san phdm PCR v&i mdi CAPS#5; C: két qua cit enzym
giéi han cta san pham PCR véi mdi CAPS#3, CAPS#7; D: két qua cat
enzym gidi han ciia san phdm PCR v&i mdi CAPS#11 (ghi chu céc giéng:
1-CAPS#1, 3-CAPS#3, 5-CAPS#5, 6-CAPS#6, 7-CAPS#7, 8-CAPS#8,
11-CAPS#11, 12-CAPS#12; L: thang chuin DNA promega 1 kb ladder).

Chon loc cic dong F2 mang QTL9 dong hop tir bang chi thi
phin tir CAPS

Trong 4 chi thi phan tir CAPS (CAPS#1, CAPS#5, CAPS#6,
CAPS#11) cho su da hinh giira 2 gidng bd me va bao phu ving
QTLY, CAPS#5 va CAPS#6 ¢6 vi tri gan nhau nén chi st dung 3
chi thi CAPS (CAPS#1, CAPS#5 va CAPS#11) dé chon loc cac
cay F, dong hop tir.

DNA cua 275 cdy F, duoc tach chiét, chay phan tmg PCR lan
lugt v6i 3 cip mdi cta CAPS#l CAPS#5 va CAPS#11, sau do cit
bing enzym gi6i han twong tng (Sacl, EcoRV va Dral). Két qua
hinh anh dién di cia CAPS#1 cho théy, ¢6 3 kiéu gen trong quan thé
F,, céc ca thé cho 2 bang DNA kich thudc 134 va 233 bp la nhiing
cay dong hop tir mang Q79 cia me, nhitng cy chi c6 bang DNA
duy nhét vai kich thudc 357 bp 1a cay dong hop mang QTLY cia
b4, con lai céy c0 ca 3 bang DNA 1a cdy di hop tw (hinh 3A). Két
qué trong tong s6 275 cay F, c6 74 cay dong hop tir kiéu gen QTL9
cua me (G6), 66 cay dong hop tir kiéu gen QTLY cua b6 (G189) va
135 cay di hop tr mang ca 2 kiéu gen OTLY ciia bd va me. Tuong
tw, khi phén tich quan thé F, v6i CAPS#5 va CAPS#11 cling
thu duoc két qua hoan toan trung 1ap voi CAPS#1 (hinh 3B, C).
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Hinh 3. Hinh anh dién di san pham cit enzym giéi han cia mot ) cay F2 véi cac chi thi phan tir CAPS. A: két qua phan tich cay F, v6i chi thi
CAPS#1; cic cay dong hop tir: 3.11, 3.23, 3.25, 3.26, 3.31; B: két qua phan tich cay F, v6i chi thi CAPS#S; cac cay ddng hop tir: 3.11, 3.16, 3 17,19.10,
19.13,19.15, 19.17, 19.21, 19.22; C: két qua phan tich cay F, v6i chi thi CAPS#11; cac cay ddng hop tir: 3.25, 3.46, 3.50, 3.59, 3.62.

Su phan ly kiéu gen cuia QTLY trong quan thé F, da duge
déanh gia thanh cong nho s dung 3 chi thi phan tor CAPS.

Phan tich 275 ca thé F, v6i 3 chi thi phan tr CAPS#1
CAPS#5 va CAPS#11 thu duac 74 cay F, dong hop tir mang
kiéu gen QTLY cua me (G6), 66 ciy F, dong hop tir mang kiéu
gen OTLY cia bd (G189), chiém tylé 50 ,9%. Cac cay F, dong
hop tir s& dugc phat trlen tao quan thé F,, phan tich kleu hinh
cau triic bong cta quan thé F, so sanh vcn 2 glong b6 me dé
lam sang to dugc vai tro cua QTL9 lién quan dén cau triic bong
va ning suat laa.
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Pic diém va su phat sinh ciia phan ho gen DREB
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Tom tit:

Nhin té phién ma DREB (Dehydration responsive element binding protein) lién két véi yéu té tac dgng cis ciia viing
kich hoat (promoter) c6 vai tro diéu chinh sy hién thi cic gen phén rng véi stress phi sinh hoc ciia thue vét. Trong
nghién ciru nay, 69 trinh tw gen DREB cia cay diu twong tir co' s¢' dir li¢u NCBI da dwec xac dinh thuge vé 18 gen
GmDREB (Glycine max DREB). Cac gen GmDREB cé tir 1 dén 8 ban copy, phén b6 trén 17 nhiém sic thé (NST),
trong d6 GmDREB3 c6 8 copy, con lai cac gen GmDREB Kkhac c6 1-4 copy. Mién AP2 ciia protein DREB phé bién Ia
motif PTPEMAARAYDVAALALKGPSARLNFPEL, chira 11 diém lién két voi promoter ctia cic gen chirc ning, voi
4 dang va phd bién 1a RGRRWKERRWT (cé ¢ 13/18 protein DREB). Cy phat sinh dua trén trinh ty nucleotide ciia
cac gen GmDRER va trinh ty amino acid ciia mién AP2 trong protein DREB thé hién sy tién héa va méi quan hé ciia
phan ho DREB & diu twong. Két qua nghién ctru cung céip thong tin toan dién vé phan ho gen DREB, 1am co sé cho

cac phéan tich thuc nghiém nham 1am r6 hon chirc nang cia mot s6 thanh vién trong phan ho gen nay.

Tir khéa: diém lién két DNA, Glycine max, mién AP2, phan ho DREB, phin tich phat sinh.

Chi s6 phén loai: 4.6

- £ X
Dat van de

Péu twong [Glycine max (L.) Merill] 1a cy trdng quan trong
khong chi ¢ Viét Nam ma con ¢ nhiéu qudc gia trén thé gisi. Hat
dau tuong 13 nguon thire an giau dam cho con ngudi va la nguyén
liéu quan trong sur dung trong cong nghiép thuc phim, dong thoi
co tac dung tt trong cai tao dat. bau tuong dugc xem la cay trong
nhay cam véi cac yéu tot bat loi tir ngoai canh va dugc xép vao
nhém cdy chéng chiu kém.

Dic tinh chdng chiu cac yéu t6 phi sinh hoc cua cay ddu tuong

do nhleu gen quy dinh va sin pham cta mdi gen c6 thé lidn quan
tryc tiép dén kha ning chong chiu (gen chie néng) hodc diéu hoa
nhém gen chire ning (gen didu hoa). Mot sb gen cua ddu tuong co
phan ung vai céc stress phi sinh hoc nhu han, man, lanh, nong..
& mirc phién ma, trong d6 c6 nhom gen mé héa nhén t6 phién mé
DREB, mgt phan ho thuoc ho AP2/ERF (APETALA2/Ethylene-
Responsive) cua thyc vat [1]. Céc protein DREB chira mién AP2
phd bién c6 khoang 58-59 amino acid va bao gdm mot sb amino
acid lién quan dén yéu t6 phan tng khir nuéc DRE (dehydration
responsive element) hoac hop GCC box [2, 3]. Trinh tur cis va nhan
t trans giit vai trd quan trong trong su bleu hién gen dap ung cac
stress phi sinh hoc. Viée nghién ctru nhan t6 phién ma DREB - yeu
t6 ¢o tac dong trans lién két v6i trinh tu cis dé kich hoat su biéu
hién cta cac gen muc tiéu khi c6 tin hi¢u stress ¢ thuc vat sé mang
lai ung dung hitu ich trong viéc cai thién tinh khang cua thyc vat
thong qua k¥ thuat chuyén gen [4].

Dén nay, ngudi ta da xac dinh mot sb gen GmDREB (Glycine

“Tdc gia lién hé: Email:chuhoangmau@tnu.edu.vn
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max DREB) nhu GmDREBI, GmDREB2, GmDREB3, GmDREBS
[5] c6 trong hé gen dau tuong, cac san pham dich ma cua ching
6 chuc nang chiu han va chju man [6-8]. Vén dé dit ra 1a trong
h¢ gen dau tuong c6 bao nhiéu thanh vién cua phan ho gen DREB
va nhitng gen GmDREB nao chua dugc nghién cuu lam rd chuc
ning? Cong tic nghién ctru va minh chimg qua thyc nghiém nham
phan tich dit liéu gen GmDREB bang cong cu tin sinh hoc 1a rt
can thiét dé giai quyét van dé nay. Dit liéu gen va két qua khai thac
cac gen GmDREB trén toan by h¢ gen dau twong khong nhitng
cung cap co sd cho phan tich tién héa phan tir ma con tao co so cho
nghién ctru tim kiém chirc nang sinh hoc ctia mot s6 gen GmDREB
lién quan dén kha nang chdng chiu céc yéu t6 bat loi phi sinh hoc
ciia cdy dau tuong. Nghién ctru ndy trinh bay két qua xéc dinh va
phan tich sy tién hoa ctia cac thanh vién trong phan ho gen DREB ¢
d4u trong nham tao co s cho thyc nghiém chimg minh chitc ning
gen GmDREB va (mg dung vao viéc cai thién tinh chng chiu cc
stress phi sinh hoc.

Vat liéu va phuong phap nghién ciiu

Vit li¢u

Dit liéu trinh ty gen GmDREB va vung AP2 cla protein DREB
dugc khai thac tir co sd dit ligu NCBI [9], trong d6 c6 céc trinh tu

gen GmDREBI, GmDREB2, GmDREBS, GmDREB6, GmDREB7
dugc phan lap tu cac giong dau twong Viét Nam [10-12].

Xdc dinh cdac gen DREB trong hé gen diu twong
Céac protein thanh vién phan ho DREB chi chira mot mién AP2,
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Abstract:

Dehydration responsive element binding proteins (DREB) are transcription factors linked to cis-acting elements of
the promoter region, which regulate plant gene expression in response to abiotic stress. In this study, 69 DREB gene
sequences of soybean from NCBI belonging to 18 GmDREB (Glycine max DREB) genes of 1 to 8 copies distributed
on 17 chromosomes were identified in which GmDREB3 has 8 copies and the rest consisted of 1 to 4 ones. The motif
PTPEMAARAYDVAALALKGPSARLNFPEL containing 11 points associated with the promoter of functional
genes existed in 4 main types with the most popular one RGRRWKERRWT found in 13/18 DREB proteins was
regarded as the popular AP2 domain of DREB protein. The phylogenetic tree based on the nucleotide sequences of
GmDREB genes and the amino acid sequences of the AP2 domain expresses the evolution and relationship of the
DREB subfamily in soybean. This study provides comprehensive information about the DREB subfamily, which
formed the basis for experimental analyses to clarify the function of some members of this subfamily.

Keywords: AP2 domain, DNA binding site, DREB subfamily, Glycine max, phylogenetic analysis.
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do véy xéc dinh céc thanh vién cla phén ho gen DREB trong h¢
gen dau twong duge tra ctu trén co so dit licu NCBI [9], két hop
kiém tra viing AP2 cua protein DREB trén co so dir li¢u ho protein
Pfam.

Phién tich phat sinh phéin ho gen DREB ¢ diu twong

Phan tich phat sinh ching loai phan tir thuc hién bang phan
mém MEGAX theo phuong phip Maximum Likelihood va
mé hinh Tamura-Nei véi bootstrap duogc 1p lai 1.000 lan trong
MEGAX [13, 14]. Céc trinh tu gen DREB da xac dinh dugc phan
tich bang Clustal W va mot cdy phat sinh dwoc thiét 1ap thé hién su
tién hoa ctia phan ho gen DREB & dau tuong.

Phaén tich phat sinh mién AP2 trong phdn ho protein DREB
o ddu twong

Lich sir tién hoa ctia mién AP2 trong phan ho nhan t phién ma
DREB ¢ dau twong duge suy luan theo phuong phap Maximum
Likelihood va mo6 hinh JTT matrix-based [15] vai bootstrap dugc
13p lai 1.000 lan trong MEGAX [13]. Trinh ty amnio acid cuia mién
AP2 dugc phan tich bang ClustalW va so d6 cay dugc thiét lap dua
trén 69 trinh ty amino acid cua mién AP2 [13].

Két qua va thao luan
Xdc dinh cdc gen trong phin ho gen DREB ¢ dgu twong

Két qua khai thac co so dir liéu [9] gitip xac dinh dugc 41
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gen DREB cua dau tuong, phan tich mé rong nhiing ban copy gen
DREB va trinh tu gen GmDREB, chung tdi da phan lap va xac dinh
duge 69 trinh ty gen GmDREB khac nhau tir mot $0 giéng dau
twong Viét nam (bang 1).

Bang 1. Dirli¢u trinh tw gen GmDREB va protein thu¢c phin ho DREB
cuia diu twong sir dung trong phan tich (cap nhat ngay 9/5/2020).

i D dafpuny ST vhGabak  Gabak
1 DREB/100499747 GmDREB 13 BT089389 ACUL3469

2 DREB/100527471 GmDREB 13 BT092314 ACUI6563

3 DREB/100499747 GmDREB 13 AY244760 AAPS3I31

4 DREB/100499747 GmDREB 13 NM_001248537 NP 001235466
5 GmDREB* GmDREB 13 GmDREB,DT2008 ~ DREB_DT2008
6 AP2-2/100813069 GmAP2-2 4 NM_001252765 NP_(01239694
1 AP-lle-DBDP/100819565 ~ GmAP2-lle-DBDP 16 NM_001280575 NP_001267504
§ DREBI/547622* GmDREBI 9 HE647687; PB CCF23018 PB

9 DREB1/547622 GmDREBI 9 F1965342 ACR4423)

10 DREBI/S47622* GmDREBI 9 FR822736; XBB (CBZ41764 XBB
1l DREBI/S47622* GmDREBI 9 HE647688; VNS CCE23019 VNS
12 DREBI/S47622% GmDREBI 9 HE647689; YS CCF23020 YS
13 DREBI/547622 GmDREBI 14 NM_001248850 NP_001235779
14 DREBIB/100813230 GmDREBIB 10 XM_003536997 XP_ (03537045
15 DREBID/100778541 GmDREBID 13 XM_000594135 XP 006594198
16 DREBIE/100789097 GmDREBIE 1 XM_003517407 XP 003517455
17 DREBIE/100797582 GmDREBIE 10 XM_003536435 XP_ (03530483
18 DREBIE/100779318 GmDREBIE 17 XM_003550832 XP_ (03550880
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19 DREBIF/100810401 GmDREBIF 12 XM_003540738 XP 003540786
20 DREBIF/10079569 GmDREBIF 5 XM 003525492 XP_003525540
21 DREBIF/100793751 GmDREBIF 11 XM 003539131 XP_003539179
22 DREBIF/100815039 GmDREBIF 12 XM 003539412 XP_003539460
23 DREBIF/100803317 GmDREBIF 13 XM_003541928 XP 003541976
24 DREBVT32579 GmDREB? b DQ2089%8 ABB36645

25 DREBV132519 GmDREB?2 b F1965341 ACR44231

26 DREBY/732579* GmDREB? 6 HG965097; CB CDO19437 CB
27 DREB2T325719 GmDREB? b DQ034363 AAY§9658

28 DREBT32579* GmDREB? b LK936508; DT51 (DU32446 DT51
29 DREB132579* GmDREB? b LK936509; DT26 CDU32447 DT26
30 DREB2/732579% GmDREB? 6 HG965098; DVNS CDO19438 DVNS
31 DREB2/T32579* GmDREB? b HG965099; CBD CDO19439 CBD
32 DREB2/T32579* GmDREB? b HG965100; BG CDO19440 BG
33 DREBYT32579* GmDREB?2 b HG965101; BS CDO19441 BS
34 DREB2/100801528 GmDREB? 4 JF946769 AEQ61581

35 DREB2/100801528* GmDREB? 4 LK936507,DT2008 ~ CDU32445 DT2008
36 DREB2/100801528 GmDREB? 4 XM_026128165 XP_025983950
37 DREBY732579 GmDREB?2 b NM_001250325 NP_001237254
38 DREB2A2/100800134 GmDREB2A2 14 NM_001254013 NP_001240942
39 AP2-§/100798277 GmDREB2C-like 2 NM_001253076 NP_001240005
40 DREB2C-like/100783729  GmDREB2C-like 6 XM_006580923 XP_006580986
41 DREB2D/10079005 GmDREB2D 4 XM_003523515 XP_003523563
42 DREB2D/100797850 GmDREB2D b XM 003527831 XP_003527879
43 DREB2F/100808363 GmDREB2F 2 XM_003518062 XP 003518110
44 DREB2F/100819966 GmDREB2F 3 XM_003520476 XP_003520524
45 DREB2F/100808719 GmDREB2F 10 XM_003525116 XP_003525164
46 DREB2F/100801311 GmDREB2F 19 XM 003553372 XP_003553420
47 DREB3/132559 GmDREB3 4 NM_001250024 NP_001236953
48 DREB3/732559 GmDREB3 4 DQ35133 AAZ03388

49 DREB3/732656 GmDREB3 17 NM_001251571 NP_001238500
50 DREB3(AP2-1)/100794316  GmDREB3-like 3 NM_001254427 NP_001241356
51 DREB3/100804801 GmDREB3 1 XM_003517021 XP_003517069
52 DREB3/100804056 GmDREB3 1 XM 003529711 XP_003529759
53 DREB3/100783790 GmDREB3 9 XM 003534380 XP_003534428
54 DREB3/100817503 GmDREB3 11 XM_003538700 XP_003538748
55 DREB3/100784419 GmDREB3 13 XM_003542042 XP_00354209
56 DREB3-like/100786075 ~ GmDREB3-like 1 XM_003516413 XP_003516461
57 DREBS/100101898* GmDREBS 12 HE648567, XBB CCF23312 XBB
58 DREBS/100101898* GmDREBS 12 HE648568; BG CCF23313 BGi
59 DREBS/100101898 GmDREBS 12 EFs83447 ABQ53928

60 DREBS/100809887* GmDREBS 13 FR§22737; XTD (CBZ41765 XTD
61 DREBS/100809887* GmDREBS 13 HE598783; PB (CD42020 PB
62 DREBS/100809887* GmDREBS 13 HE647690: NS CCE23021 NS
63 DREBS/100101898 GmDREBS 12 NM_001248171 NP_001235100
64 DREB6/100101914 GmDREB6 5 EF351166 ABQ42205

65 DREBG/100101914 GmDREB6 5 NM_001248412 NP 001235341
66 DREB6* GmDREB6 5 GmDREB6; DT2008 ~ DREB6_DT2008
67 DREB7/10010189%4 GmDREB7 20 NM_001248108 NP_001235037
68 DREBa/100788110 GmDREBa 12 NM_001358347 NP_001345276
69 DREBa/100788110 GmDREBa 12 AY542886 AAT12423

Ghi chd: *: gen GmDREB dwoc phan 1ap tir cac gidng dau twong Viét Nam cla
nhdém tac gia [10-12].

Két qua bang 1 cho thy, 69 trinh tw gen DREB ¢ dau tuong
khai thac tir co s& dit liéu NCBI thugc vé 18 gen GmDREBI, trong
khi Phang va cs (2008) [5] cho ring, ¢6 hon 10 gen DREB trong hé
gen dau tuong. Céc két qua nghién ctru chire ning gen DREB rét
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¢ thé s& phat hién thém cac gen GmDREB méi va céc ban copy
cua chung. Trong nghién cttu nay, cac gen GmDREB co tu 1 dén
8 copy (bang 2), phan b trén 17 NST s6 1, 2, 3,4, 5, 6,7, 9, 10,
11, 12, 13, 14, 16, 17, 19 va 20. Gen GmDREB3 c6 8 copy phan
bd trén cac NST 1, 3,4, 7,9, 11, 13, 17, hai gen GmDREBIF va
GmDREB2F c6 4 copy, gen GmDREBIE c¢6 3 copy, cac gen con
lai ¢6 1-2 copy. Nhan t6 phién md DREB lién quan dén kha ning
chdng chiu céc stress phi sinh hoc.

Bang 2. S6 ban copy va vi tri ciia mbi gen GmDREB trong hé gen cay
dau tuong.

TT Tén gen S6 ban copy Vi tri trén NST sé
1 GmDREB 1 13

2 GmDREB] 2 9,10

3 GmDREBIB 1 10

4 GmDREBID 1 13

5 GmDREBIE 3 1,10, 17

6 GmDREBIF 4 5,11,12,13

7 GmDREB?2 2 4,6

8 GmDREB2A2 1 14

9 GmDREB2C-like 2 2,6

10 GmDREB2D 2 4;6

11 GmDREB2F 4 2;3;10; 19

12 GmDREB3 8 1,3,4,7,9,11, 13,17
13 GmDREBS 2 12,13

14 GmDREB6 1 5

15 GmDREB7 1 20

16 GmDREBa 1 12

17 GmAP2-2 1 4

18 GmAP2-Ile-DBDP 1 16

Trong 6 18 gen GmDREB & bang 2, mot s6 gen da dugc lam o
chirc nang, nhw GmDREBI, GmDREB2, GmDREB3, GmDREBG.
Trong d6, GmDREBI c6 chic nang chiu nong, han va lanh [16];
GmDREB?2 dugc xac nhan lam tang kha nang chiu han, chiu man
cia cay chuyén gen [6, 7, 17]; GmDREB3 lam ting cuong kha
nang chiu lanh, han va man & cay Arabidopsis bién doi gen [18];
GmDREBS lién quan dén kha nang chiu man [19]. Tang cudng biéu
hién gen GmDREBG6 da lam tang su tich lily proline va kha nang
chiu mudi ciia cdy dau twong bién doi gen [8]. Tuy nhién, con mot
s thanh vién trong phan ho gen DREB & ddu twong chua rd chirc
nang vé dic tinh chéng chiu cu thé ddi véi céc stress phi sinh hoc
can tiép tuc lam sang to.

Sw phdt sinh ciia cdc thanh vién trong phéan ho gen GmDREB
0 ddu twong

Két qua phén tich phat sinh gen thudc phan ho DREB ¢ hinh
I cho thdy, 69 gen GmDREB duoc chia thanh hai nhanh A, B
voi 6 nhom dugc ky hi¢u la I, IL, III, TV, V, VL. Nhém [ g(‘Sm cac
gen GmDREBI (B, D, E, F), nhom II g(‘Sm cac gen GmDREBI va
GmDREB7, nhém I1I gom cac gen GmDREB3 va GmDREBG6, nhém
IV ¢6 cic gen GmDREB2 va GmDREBI, nhom V gom céc gen
GmDREBS, nhém VI gém cac gen GmDREB va GmDREB2. Nhu
vay, ¢6 4 nhom chtra cac cdp gen GmDREBI-GmDREB7 (nhém
II), GmDREB3-GmDREBG6 (nhom III), GmDREB2-GmDREBI
(nhém IV) vi GmDREB-GmDREB2 (nhom VI). Biém cha y la
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mot s6 trinh ty GmDREB3 phan b6 & nhitng nhénh riéng trong so
dd cdy. Trinh tw GmDREB3 mang ma sb XM_003534380 1a mot
nhanh phu cta nhanh A, GmDREB3 (NM _001251571) 1a mdt
nhanh tach riéng khoi nhom IV, 2 gen GmDREB3 (DQ055133 va
NM_001250024) phan b trong mot nhanh, tach khoi nhém IV. Gen
GmDREBS3 c6 8§ copy trén cac NST khac nhau (bang 2), trong d6 gen
GmDREB3 (XM_003534380) co6 vi tri trén NST s6 9, GmDREB3
(NM_001251571) trén NST 17 va GmDREB3 (DQO055133 va
NM_001250024) trén NST s6 4 (bang 1). Trong qua trinh tién hoa,
cac NST khéc nhau ¢6 tde do dot bién phan t khac nhau, cho nén
¢ thé céc ban copy ctia gen GmDREB3 di dan tach xa nhau trong
cdy phat sinh ctia phan ho gen DREB ¢ dau tuong.

|37 SMDRES MI4_001248537

GmDREB BT092314
sera_

SmDREBA A¥E1288E

CMDRCOA MLM_001350347

2-8) rar_ -~

GMDREB2F XIN_003535116
55| GmMDREB2F XM 003518062
57, GmMDREBSE DQO055133
EmDRERZ NM_o01250024

CmDREBS HESATE00 MS——

[ et e s
ShERERtIRIIIN.
i) .
%
b

GMDREB1B XI_003536997
GMDREB1F XM_003541928 x
GMORERTE Xi4_0o025309412

571 CmDREB1C Xxta_003540730

Hinh 1. CAy phat sinh va quan hé tién héa giira cac thanh vién cia
phan ho gen DREB & dau twong dwgc thiét 1ap dwa trén 69 trinh
tuw gen GmDREB theo phwong phap Maximum Likelihood va JTT
matrix-based model trong MEGAX [13].

Diic diém ciia mién AP2 trong phin ho DREB ¢ diu twong

Hinh 2 thé hién su khac nhau co ban vé trinh tr amino acid mién
AP2 ¢& protein DREB suy dién tir 18 gen GmDREB ciia du tuong.
Su sai khac giita cac trinh ty amino acid mién AP2 biéu hién ¢ thanh
phin va sé luong amino acid. Mién AP2 trong cac protein thudc
phan ho nhan t6 phién ma DREB pho bién tir 59 dén 60 amino acid,
tuy nhién mot s protein DREB chita mién AP2 ¢6 t6i 62 amino acid
(DREBS), 63 (DREBA), hoac chi c6 43 amino acid (DREB2C-like)
(hinh 2). Motif PTPEMAARAYDVAALALKGPSARLNFPEL cua
mién AP2 ¢6 & tat ca cac protein DREB ciia dau tuong. Mién AP2
cta cac thanh vién trong phan ho protein DREB c6 céc diém lién
két v6i promoter cua gen chirc nang ma nhan 6 phién ma DREB
kich hoat phién ma. Két qua so sanh & bang 3 cho thdy, trong mién
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Hinh 2. So sanh trinh ty amino acid mién AP2 cia cdc protein trong
phan ho DREB & diu tuong.

AP2 clia 18 protein DREB ¢ dau tuong déu ¢6 11 amino acid lién
két v6i soi ADN & ving promoter (ADN binding site) voi 4 dang
va pho bién 12 RGRRWKERRWT, c¢6 mit & 13 trong tong s6 18
protein DREB. Hai dang KGRRNKERRWT va KGRRWKERRWT
xuat hién &2 protein DREB, con dang RGRRTKERRWT chi c6 ¢
mot loai protein DREB (bang 3).

Bing 3. So sanh cac diém lién két trong mién AP2 véi sgi DNA viing
promoter ciia 18 thanh vién trong phin ho nhan t6 phién ma DREB
& dau tuong.

Cic d?ng amino acid Cic d}mg amino acid
n lién ket v6i soi ADN ciia n lién ket v6i soi ADN ctia
TT  Téngen ’ TT  Téngen '
promoter promoter
(DNA binding site) (DNA binding site)
1 GmDREB RGRRWKERRWT 10 GmDREB6 ~ RGRRWKERRWT
2 GmDREBI RGRRWKERRWT 11 GmDREBa ~ RGRRWKERRWT
3 GmDREBIE ~ RGRRWKERRWT 12 GmdP2-2 RGRRWKERRWT
4 GmDREBIF~ RGRRWKERRWT 13 GmDREB7 ~ RGRRWKERRWT
5 GmDREB? RGRRWKERRWT 14 GmAP2-lle  RGRRTKERRWT
6 GmDREB2A2  RGRRWKERRWT 15 GmDREBIB  KGRRNKERRWT
7 GmDREB2C RGRRWKERRWT 16 GmDREBID ~ KGRRNKERRWT
8 GmDREB3 RGRRWKERRWT 17 GmDREB2D ~ KGRRWKERRWT
9 GmDREBS RGRRWKERRWT 18 GmDREB2F  KGRRWKERRWT

Cay phit sinh mién AP2 ¢ diu twong

Phan tich tién hoa protein DREB dya trén trinh ty amino acid
cua mién AP2 trong 69 protein DREB cua dau twong bang phuong
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phap Maximum Likelihood va mé hinh JTT matrix-based [15]
trong MEGAX [13]. So d6 cdy duoc thiet 1ap dua trén 69 trinh tu
amino acid ciia mign AP2 theo ty 1¢ va chiéu dai nhanh dugc do
bang so lan thay the trén moi vi tri amino acid. Tat ca cac vi tri chita
khoang trong va dir liéu bi thiéu da dugc loai bo. BY dit ligu cudi
cting ¢6 tong cong 38 vi tri amino acid.

AP2AP 001241356
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Hinh 3. Cy phat sinh mién AP2 ciia phin ho protein DREB & diu
twong dwge thiét 1ap dya trén 69 trinh ty amino acid mién AP2 theo
phuong phap Maximum Likelihood trong MEGAX [13] va JTT
matrix-based model [15] véi bootstrap dwoe lip lai 1.000 lan.

Phan tich tién hoa mién AP2 trong protein DREB ciia d4u twong
thuc hién theo MEGAX [13], két qua cho thdy, cay phat sinh thiét lap
tir 69 trinh ty amino acid ciia mién AP2 phan thanh 4 nhanh, trong d6
6 1 nhanh chi c6 mat trinh ty AP2 cua protein DREB2 (AAY89658)
va 3 nhanh con lai, mdi nhanh c6 mot nhom ky higu 1a I, 1, TIT
(hinh 3). Nhém I gém 29 trinh tw AP2 ciia cac loai protein DREBI,
DREBI1B, DREB1D, DREBI1E, DREBI1F, DREB3, DREB6, AP2-2,
AP2-Ile-DBDP; nhom II gém 25 trinh ty AP2 cua céc loai protein
DREB, DREBA, DREB2A2, DREB2C-like, DREB3, DREBS;
nhém I gom 14 trinh tw AP2 ctia cac loai protein DREB2 (13 trinh
tu) va DREBI (1 trinh tu).

£ ~
Két luan

Khai thac dir ligu tr NCBI da xac dinh dugc 18 gen GmDREB
thudc phan ho DREB trong hé gen dau twong voi cac ban copy phan
b6 trén 17 NST, trong 46 GmDREB3 ¢6 8 copy, céc gen con lai co
1-4 copy.

Mién AP2 phd bién c¢6 59-60 amino acid va motif
PTPEMAARAYDVAALALKGPSARLNFPEL co & tit ca cac
protein DREB ctia ddu tuong. AP2 chira 11 diém lién két voi promoter
ciia cac gen chirc ning, voi 4 dang va pho bién 1a RGRRWKERRWT
(c6 6 13/18 protein DREB).

Su tién hoa ctia phan ho DREB va mién AP2 ¢ d4u twong thé hién
trén cdy phat sinh thiét 1ap dua trén trinh tr nucleotide cua cac gen
GmDREB va trinh ty amino acid cua mién AP2 trong protein DREB.

Két qua nghién ctru di cung cip thong tin toan dién vé phan ho
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gen DREB, tao co s cho cac phan tich thyc nghiém tiép theo dé 1am
1d chuc nang cua maot so thanh vién trong phan ho gen nay.

LO1 CAM ON

Nghién ctru nay dugc tai trg boi Quy phat trién khoa hoc va
cong nghé quoc gia (NAFOSTED) thong qua dé tai ma s6 106.01-
2018.27. Cac tac gia xin chan thanh cam on.
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QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUi dang trén Tap chi phai 1a bai viét nguyén thuy (chua dugc cong bé trudc do). Tac gia
khong dudc gui dang bai viét trén cac tap chi khac cho dén khi cé quyét dinh xét duyét clia Ban Bién
tap.

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chu, tai liéu tham khao va phu Iuc) font
chi: Times New Roman; ¢G chii 13; khé glay A4, € trén 2 cm, |€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

Bai viét glii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
s6 113 Tran Duy Hung, Cau Gidy, Ha Néi) hoac qua hom thu dién t0, dia chi: khcnvn@most.gov.vn.

Tén bai bao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau cla bai bao, khéng gach chan hay
viét nghiéng.

- Tén bai bao phai ngan gon, rd rang va phu hgp véi ndi dung bai bao.

- Phia dudi tén bai bao 1a tén tac gia khong viét chiic danh va hoc ham, hoc vi. NEu cé nhiéu tac gia lam
viéc G cac co quan khac nhau thi tén téc gia dugc danh s (2-) & phia trén. D&u hoa thi (') chi tac gia lién
hé, dugc viét & cudi trang dau tién clia bai bao.

Tom tit

Tom tat bang tiéng Viét va tiéng Anh. Néu dugc muc dich, phudng phap nghién ctiu chinh, két qua
nghién ctu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/datvan dé
Dinh nghia van dé; tém Iugc van dé nghién cliu da dugc céng bé trong va ngoai nudc, néu muc tiéu

nghién cuu \/é giai thich sy Iua\chon dé tai va muc tiéu nghién ctu dé thay dudc tinh thdi sy, tinh khoa
hoc va su can thiét clia van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién ctu can trinh bay tiéu chuén Iya chon, déc diém d6i tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen cuu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phéap xG ly s6 liéu, mé ta ky cac ky thuat tién hanh trong
nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day dd, khach quan cac két qua thu dudc sau nghién ctu, cac két qua nay phai phuc vu
cho muc tiéu nghién ctu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan ké&t qua nghién ctiu chi trinh bay cac két qua nghién ctiu cla dé tai, khdng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xet, danh gia mot cach khach quan cac két qua nghién clu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bédo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muyc tiéu nghién clu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xuat ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. B
Tén ngudn cé thé 1a tén tap chi, tén séach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc
in nghiéng).
Tap (s6): danh cho nguén trich 1a tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khado do cling 1 tac gia/nhom tac gia, cung nam cong b, thi céc tai liéu
tham khao nay can dudc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mét s tai liéu tham khéo trong cuing 1 bai bao dugc trich dan c6 s6 trang khac nhau thi cén trich
dan thém sd trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.

PHAN LOAI LINH VUC KHOR HOC
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2.1.

1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
vatly
Héa hoc
Khoa hoc trai dat va méi trudng
Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
Cac linh vuc khéac cta khoa hoc tu
nhién

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién tl, ky
thuat thong tin
K§ thuat ca khi, ché tao may
Ky thuat hoa hoc
Ky thuat vat liéu va luyén kim
Ky thuét y hoc
Ky thuat méi trudng

. Cdng nghé sinh hoc cdng nghiép

. Cong nghé nano
. Ky thuat thuc phdm va dé udng

. Céc Iinh vuc khac cta khoa hoc
ky thuat va cong nghé

3.Khoa hoc y - duge

. Y hoc cd s6
.Y hoc lam sang
.Y hoc du phong

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

nghiép, thly sén
Céc linh vuc khac ctia khoa hoc
ndng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc gido duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t€ va xa hdi
. Théng tin dai ching va truyén thong

Lich st va khao ¢ hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao dtic va tén giao

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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Nghién ciru phat hién dot bién khing artemisinin trén gen K13 & ky sinh
trang sét rét Plasmodium falciparum.

Trin Thi Thu Huyén, Nguyén Thi Lan Dung, Nguyén Thuy Trang, Nguyén Vin
Ninh, HS Anh Son, Hoang Vin Téng

Pa hinh don nucleotide rs1799794 ciia gen XRCC3 trén bénh nhin ung thw
vi.

Nguyén Thi Thu Théo, Nguyén Thu Thuy, Vwong Vii Viét Ha, Tran Huy Thinh,
Nguyén Viét Tién, Tran Van Khanh

DPanh gia do chinh xac va kha ning ing dung cia phén mém hé tro khoanh
dwong Z tu dong sit dung thuét toan tri tué nhan tao.

Pao Viét Hing, Lé Quang Hung, Nguyén Phiic Binh, Nguyén Manh Hung,
Manh Xuén Huy, Nguyén Hng Anh, Vit Hai

Phit hién dét bién gen UGTIAI giy héi chirng Gilbert & bénh nhén Viét
Nam.

Nguyén Thi Thanh Hoa, Pau Quang Liéu, Nguyén Ping Ton, Nguyén Hai Ha,
TrAn Ngoc Anh

Panh gia sw biéu hién ciia cac gen tw thuwe (autophagy) trong qua trinh hoat
héa in vitro ciia cic t& bao hinh sao tir gan chuét.

Ping Minh Thanh, L& Vin Trinh, P Quang Huy, TrAn Thi Héng, Cao Lé Tram
Anh, Dang Thi Tung Loan, Phan Lt Chinh Nhéin, Pham Van Phtc, A1 Xuan Le
Holterman, Nguyén Vin Thuén, Lé Minh Huy, Treong Hai Nhung

Nghién ciru kha nang chiu han lién quan dén hinh thai ré va cAu tric khi

kh(:)ng cita 12 giéng lua maa (Oryza sativa L.) trong diéu kién han nhén tao.

Trin Ngoc Son, V3 Céng Thanh, V& Lan Huong, Pang Thi Yén Nhi, Tran Thi
Thity Duong, Nguyén Lam Binh, Tir Thi Diém My

Nghién citu anh hwéng ciia tich hop vi khuin endophyte Bacillus subtilis
GBO3 véi vit liéu nano silica dén sw phat trién cia cay dwa lwéi (Cucumis
melo).

Pinh Thi Hién, Pham Trung Hiéu, Trin Pai Lam, L& Thé Tam, Vii Thi Thoa,
Nguyén Thi Phwong Thao, Lé Piang Quang

Anh hwéng cia didu kién nudi cAy dén sinh truéng hé soi ciia nAm Phelli-
nus linteus.

Nguyén Vin Giang, Nguyén Thi Bich Thuy, Vii Thi Khanh Linh, Nguyén Duy
Trinh, Trén Thu Ha

Pic diém sinh hoc, sinh thai va phong chéng loai rép sap gia Rastrococcus
chinensis (Hemiptera: Pseudococcidae) hai ciy ba kich tim (Morinda
officinalis How.).

Trinh Xuén Hoat, Luvu Thi Xuyén, Trin Lé Bich Hdng, Lé Xuan Vi, Lé Thi
Tuyét Nhung

Kha ning khang Khuén va phong bénh hoai tir gan tuy cAp & tom thé chan
tring (Penaeus vannamei) cia téi (Allum sativum) 1én men.

Nguyén Thi Hanh, Phan Thi Van, Pham Thi Yén, L& Thi May, Truong Thi My
Hanh

Chqn‘lqc cac ca thé F, déng hop tit mang Q7LY lién quan dén céu tric bong
lia bang chi thi phan tr CAPS.
Pham Thi Mai, L& Thi Nhu, Stefan Jouannic, Khéng Ngén Giang

Diic diém va sw phit sinh ciia phin ho gen DREB & dau twong [Glycine max
(L.) Meril].

Nguyén Thi Ngoc Lan, Phutthakone Vaciaxa, Nguyén Thanh Chung, Nguyén
Hiru Quén, Pham Thi Thanh Nhan, Vi Thi Thu Thuy, Chu Hoang Mau
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Detection of mutations associated with artemisinin resistance in K73 gene
of Plasmodium falciparum parasites.

Thi Thu Huyen Tran, Thi Lan Dung Nguyen, Thuy Trang Nguyen, Van Ninh
Nguyen, Anh Son Ho, Van Tong Hoang

Single nucleotide polymorphism rs1799794 in XRCC3 gene on breast
cancer patients.

Thi Thu Thao Nguyen, Thu Thuy Nguyen, Vu Viet Ha Vuong, Huy Thinh
Tran, Viet Tien Nguyen, Van Khanh Tran

Accuracy and applicability of the artificial intelligence integrated
software in Z-line segmentation.

Viet Hang Dao, Quang Hung Le, Phuc Binh Nguyen, Manh Hung Nguyen,
Xuan Huy Manh, Hong Anh Nguyen, Hai Vu

Identifying UGT1AI gene mutations in Vietnamese patients with Gilbert
syndrome.

Thi Thanh Hoa Nguyen, Quang Lieu Dau, Dang Ton Nguyen, Hai Ha
Nguyen, Ngoc Anh Tran

Investigating the expression of autophagy genes during the in vitro activa-
tion of mouse hepatic stellate cells.

Minh Thanh Dang, Van Trinh Le, Quang Huy Do, Thi Hang Tran, Le Tram
Anh Cao, Thi Tung Loan Dang, Lu Chinh Nhan Phan, Van Phuc Pham, Ai
Xuan Le Holterman, Van Thuan Nguyen, Minh Huy Le, Hai Nhung Truong

Drought tolerance related to root morphology and stomatal structure of
the 12 seasonal rice varieties (Oryza sativa L.) under artificial drought
conditions.

Ngoc Son Tran, Cong Thanh Vo, Lan Huong Vo, Thi Yen Nhi Dang, Thi Thuy
Duong Tran, Lam Dinh Nguyen, Thi Diem My Tu

Study on the effect of integrating endophyte Bacillus subtilis GB03 and
silica nanoparticles on the growth of melon crop (Cucumis melo).

Thi Hien Dinh, Trung Hieu Pham, Dai Lam Tran, The Tam Le, Thi Thoa Vu,
Thi Phuong Thao Nguyen, Dang Quang Le

The effect of culture conditions for the mycelium growth of Phillenus
linteus.

Van Giang Nguyen, Thi Bich Thuy Nguyen, Thi Khanh Linh Vu, Duy Trinh
Nguyen, Thu Ha Tran

Biological, ecological characteristics, and management of mealybug
species Rastrococcus chinensis (Hemiptera: Pseudococcidae) of Indian
Mulberry (Morinda officinalis How.).

Xuan Hoat Trinh, Thi Xuyen Luu, Le Bich Hong Tran, Xuan Vi Le, Thi Tuyet
Nhung Le

Antimicrobial activity and prevention acute hepatopancreatic necrosis
disease in brackish whiteleg shrimp (Penaeus vannamei) of the fermented
garlic (Allium sativum).

Thi Hanh Nguyen, Thi Van Phan, Thi Yen Pham, Thi May Le, Thi My Hanh
Truong

Selection of F, homozygous plants over the QTL9 related to rice panicle
structure by using CAPS markers.
Thi Mai Pham, Thi Nhu Le, Stefan Jouannic, Ngan Giang Khong

Characteristics and phylogeny of DREB gene subfamily in soybeans
[Glycine max (L..) Meril].

Thi Ngoc Lan Nguyen, Phutthakone Vaciaxa, Thanh Chung Nguyen, Huu
Quan Nguyen, Thi Thanh Nhan Pham, Thi Thu Thuy Vu, Hoang Mau Chu
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