(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(o comnesmoemeroe 0 JIMIRMITIY
CUC SO HUU TRi TUE
1-0041734
(51)202001 C12N 15/11 (13) B
(21) 1-2021-02735 (22) 14/05/2021
(45) 25/11/2024 440 (43) 27/09/2021 402

(73) NGUYEN BAO QUOC (VN)

160/10/16 Pham Van Dong, phuong 3, quian Go Vip, thanh phd H6 Chi Minh
(72) NGUYEN BAO QUOC (VN); Nguyen Ngoc Bao Chau (VN).
(74) Cong ty TNHH Dich thuat sang ché PROINVEN (PROINVEN CO.,LTD.)

(54) CAP POAN MOI PAC HIEU BE PHAT HIEN VA BINH DANH VI KHUAN
BACILLUS SUBTILIS

(57) Sang ché dé cap dén cip doan m61 dic hiéu dé phat hién va dinh danh loai vi khuan

Bacillus subtilis, trong d6 doan moi xu6t néu trong SEQ ID NO. I co trinh ty

GGATTCGGGAGACCATTTG va doan moi mdi nguoc néu trong SEQ ID NO. 2 ¢6 trinh

ty GGGGCATACGGATAATAGGG.
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Linh vuc k§ thuit dwoe dé cap
Séang ché thudc linh vuc cong nghé sinh hoc. Cu thé, sang ché dé cap dén cap
doan mdi dic hiéu dé phat hién nhanh va dinh danh chinh x4c loai vi khuan Bacillus

subtilis.
Tinh trang ky thuit cia sang ché

Vi khuén Bacillus subtilis 1a truc khudn nho, hai ddu tron, Gram duong, kich
thude 0,5 - 0,8 um x 1,5 - 3 pm, ding don 1é hogc thanh chudi ngan. Vi khuan c6 kha
nang di dong, c6 8 - 12 16ng, sinh bao tir hinh bau duc nho hon té bao vi khuin va nam
gifta t& bao, kich thudc tir 0,8 - 1,8 m. Bao tir phat trién bing cach ndy mam do sy nit
cia bao tir, khong khang axit, c6 kha ndng chiu nhiét, chiu Am, tia tir ngoai, tia phong

Xa.

Hién nay, Bacillus subtilis duoc ing dung rat nhiéu trong thirc nang chin nudi,
thuy san nh¢o kha nadng san xudt nhidu enzym tiéu hoa ctia loai vi khuédn nay nhu
amylaza, proteaza, lipaza v.v.. Bén canh do, vi khuin Bacillus subtilis con duge xem
A4 mdt tic nhan sinh hoc ddy tiém ndng trong viéc phong trir bénh hai cay
trdng. Ching ¢6 kha ning d6i khang céac loai vi ndm gdy bénh véi phd tac dong rong,
khong gay hai cho con nguot va céy trong. Mat khac, vi khuan Bacillus subtilis con
tham gia vao qué trinh chuyén héa céc chit hitu co khé phan hiy thanh nhing chat
hitu co don gian cho cdy trong d& sir dung, gitp cai tao dat, khéng ché va tiéu diét mét
s loai vi sinh vat gdy bénh cho cdy trong béi cac chiic ndng sinh hoc chuyén biét cia

chung.

Cung chung nhoém véi vi khudn Bacillus subtilis con c¢6 nhing loai vi khun khac
¢6 kidu hinh gidng nhau nhw Bacillus licheniformis, Bacillus amyloliquefaciens,
Bacillus atrophaeus, Bacillus mojabensis, Bacillus vallismortis, Bacillus sonorensis,
Bacillus tequilensis, Bacillus siamensis, Bacillus pumilus. Diéu nay din dén khé phan
biét cac loai nay bang cac phuong phép dinh danh truyén théng dua trén viéc x4c dinh

hinh thai, sinh 1y, cac phan tng sinh hod va thdm chi la giai trinh tuy dva trén trinh tu
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vung 16S rRNA vén rat mat thoi gian, cong suc, tién bac va dd chinh xac khéng cao.
Chinh i vdy, viéc tim ra phuong phap nhanh, chinh xdc, it ton kém va c6 do nhay cao
dé x4c dinh va dinh danh Bacillus subtilis 12 mot nhu cau rit can thiét khong chi gitp
cho viéc dinh danh nhanh cac loai Bacillus subtilis trong qua trinh sang loc ma con la
cong cu hitu ich cho viéc kiém tra va phét hién nhanh cac san phém, ché phém sinh

hoc ¢é nguén géc vi sinh vét dang duogc luu hanh trén thi truong hién nay.

Hién nay, trén thé gi6i viéc xac dinh loai Bacillus subtilis chu yéu van dua vao
trinh tu cta gen 16S rRNA, gen gyrA (helicase gene), gen ytcP (hypothetical ABC
type transporter) va gen endoglucanaza bang phwong phap PCR va PCR thdi gian thuc
(Wattiau va cac dong tac gia, 2001; Ashe va cic dong tac gia, 2014; Kwon va céc

ddng tac gia, 2009; Chun and Bae, 2000).

Ban chit k§ thuit cda sang ché

Do d6, nhim muc dich x4c dinh nhanh va dinh danh chinh xdc véi it chi phi va
¢6 do nhay cao d6i v6i vi khuan Bacillus subtilis, muc dich cua sang ché 1a dé xuét cap
doan mdi dic hiéu dé phét hién nhanh va dinh danh chinh xac loai vi khuan Bacillus

subtilis, trong d6 cap doan mdi theo sang ché bao gbm:

doan mdi xudi : 5> GGATTCGGGAGACCATTTG 3’ (SEQIDNO. 1)
doan mdi nguoc: 5 GGGGCATACGGATAATAGGG 3° (SEQ ID NO. 2)

Mo ta van tat cac hinh vé

Hinh 1: Phan ung PCR dé phat hién nhanh va dinh danh chinh xé4c cac chung vi khuén
Bacillus subtilis so v6i cac ching Bacillus khéac. Trong d6 M: Thang DNA 1 kb; giéng
1-4: Bacillus subtilis (Bs1, Bs2, Bs3, Bs4); giéng 5-8: Bacillus amyloliquefaciens
(Bamyl, Bamy2, Bamy3, Bamy4); giéng 9: Bacillus megaterium (Bme); giéng 10:
Bacillus pumilus (Bp); giéng 11: Bacillus licheniformis (Bli); giéng 12: Bacillus
infantis (Bin); giéng 13: Bacillus thuringiensis (Bt); giéng 14: Bacillus clausii (Bcl);
giéng 15: Bacillus halodurans (Bha); giéng 16: Bacillus pseudofirmus (Bps); giéng 17:
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Bacillus cellulosilyticus (Bee); giéng 18: Bacillus coagulans (Bco); giéng 19: Bacillus
cereus (Bee); giéng 20: Bacillus atrophaeus (Bat); giéng 21: db6i chirmg am (-)

Hinh 2. San phidm khuéch dai cta trinh tw 16S rRNA trén tit ca cac mau vi khuan
Bacillus sp. phan 1ap trong dat. M: Thang DNA 1 kb; +: d6i chimg dwong; —: dbi
ching 4m

Hinh 3. San phdm khuéch dai trinh tu ctia cdp mdi didc hidu cho viéc phat hién
nhanh va chinh xac vi khuén Bacillus subtilis. M: Thang DNA 1 kb; +: dbi ching

dwong; —: d6i chting Am

MO té chi tiét sang ché
Muc dich cua sang ché 1a d& xuét cap doan mdi dic hiéu dé phat hién nhanh va
dinh danh chinh x4c loai vi khudn Bacillus subtilis, trong d6 cip doan mdi theo séng

ché bao gom:

doan moi xudi : 5> GGATTCGGGAGACCATTTG 3’ (SEQID NO. 1)
doan mdi nguge: 5 GGGGCATACGGATAATAGGG 3 (SEQ ID NO. 2)

Téc gia sang ché da tao ra cap doan mdi dic hidu ndy dua trén phép phan tich va
so sanh trinh tu cac protein nho co kich thuéce tir 80-120 axit amin va thudc nhom chua
xéac dinh chtc nang (hypothetical proteins) v6i toan bo co s¢ dit lidu trong hé gen cla
vi khudn Bacillus subtilis trong ngan hang gen. Cac protein dic hiéu s& dugc chon va
trinh tw nucleotit cia cac gen ma hoa céc protein nay sé& tiép tuc duge so sanh véi co sd
dit li€u ctia hé gen vi khuan Bacillus subtilis nhu trén. Cac trinh tu dic hiéu cua loai vi
khudn Bacillus subtilis sau khi dugc chon s& duogc thiét ké doan mdi PCR béng phén

mém truc tuyén Primer 3 (http://bioinfo.ut.ee/primer3-0.4.0/) va dénh gia tinh dic hiéu

cia doan mdi bing phin mém truc tuyén in silico PCR amplification
(http://insilico.chu.es/PCR/). Theo sang ché, trinh tu protein dac hi€u cua loai Bacillus
subtilis dugc Iwa chon 1a NP_389613.2.

Trinh tu cia doan khuéch dai PCR s& nim trong khang 200-206 bp tuy theo

ching vi khuan Bacillus subtilis nhu sau:
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1. Hé gen: Bacillus subtilis
M3 sb: NC_000964
Vi tri bat dau: 1865530
Vi tri két thuc: 1865729

Kich thuéc doan khuéch dai (SEQ ID NO.3): 200 bp

GGGGCATACGGATAATAGGGGTATCCGCCATACAAATAAGGATTAAATAA
AGCGCTTCCTATAAGCCCGCCTGCAAGGCCGCCGATAAACGGTCCTCCAAA
AAATCCGAATGGCCGGCCAAACCCATAACCAAATCCGGGTCTTCCAAACC
CGTAACCGAACCCGAACGGTCTTCCAAACCCAAATGGTCTCCCGAATCC

2. Hé gen: Bacillus subtilis BSn5
M3 sé: NC_ 014976
Vi tri bt diu: 4076020
Vi tri két thuc: 4076225

Kich thuéc doan khuéch dai (SEQ ID NO. 4): 206 bp

GGGGCATACGGATAATAGGGGTATCCGCCATACAAATAAGGATTAAATAA
AGCGCTTCCTATAAGCCCGCCTGCAAGGCCGCCGATAAACGGTCCTCCAAA
AAATCCGAATGGCCGGCCAAACCCAAATCCATAACCAAATCCGGGTCTTC
CAAACCCGTAACCGAACCCGAACGGTCTTCCAAACCCAAATGGTCTCCCG

AATCC

Phat hién nhanh va dinh danh loai vi khuén Bacillus subtilis

Viéc phat hién nhanh va dinh danh loai vi khuén Bacillus subtilis bang phwong
phap PCR dugc thuc hién theo cac bude sau déy:

Bude 1: Ly trich ADN tong 56

- Hut 1ml dich vi khudn ting sinh vao éng 1,5ml, ly tim & toc do 8.000 vong/phut

trong 3 pht, loai bé dich nudi céy dé thu duoc chéat két taa. Lap lai 3 lan.
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~ Rira phan té bao vi khuén trong 400 pl dung dich dém STE (100 mM NaCl, 10
mM Tris, ImM EDTA), ly tdm ¢ tdc do 8.000 vong/phut trong 3 phut, loai bo dich
ndi. Lap lai 3 lan.

- Hat 200 pl dung dich dém TE (10 mM Tris, 1 mM EDTA) + 100 ul PCI
(phenol:cloroform:rugu isoamylic: theo ty 1€ 25:24:1) vao phén két tia thu dugc, tao
16¢ x04y t& bao vi khun d& tron déu, ly tm & toe do 9.000 vong/phut trong 6 phut.

- Hat 160 pl dich ndi phia trén cho vao éng 1,5 ml sach méi. Thém vao 40 ul dung
dich dém TE + 100 ul cloroform, ly tim & tdc d6 9.000 vong/phut trong 6 phut.

- Ht 160 ul dich néi phia trén cho vao dng méi 1,5 ml sach méi, thém vao 40 pl
dung dich @m TE + 2 pl RNaza A 10 mg/ml 0 trong 37°C trong vong 15 phut. Sau do,
]am bAt hoat RNaza A bang cach 1 & 65°C trong 30 phit.

- Loai b6 RNaza béﬁg cach thém vao 100 pl cloroform, ly tdm ¢ tbe d6 9.000
vong/phtt trong 6 phit, hut 160 ul dich ndi phia trén cho vao ong mdi.

- Thém vao 16 pl dung dich CH;COONa 3M + 480 ul va ¢ -20°C trong 1-2 gio.

- Ly tam & téc do 13.000 vong/phit trong 15 pht, loai bé dich ndi va dé kho &
nhiét d6 phong. Sau d6, thém 50ul dung dich TE hodc nudce ct ion.

- Kiém tra chat luong ADN bing quang phd ké Biodrop (duoc san xudt tai Anh). Co
thé danh gi4 chét luong ADN ly trich bing cach thuc hién phan tmg khuéch dai PCR
st dung cap mdi 16S rRNA. Néu tit ca cdc mau xudt hién vach ADN cung kich thude
thi diéu d6 co nghia la chét lwgng ADN tong sé ctia vi khudn dat yéu cau cho cac phan
ung PCR vo6i cdp doan mdi dic hiéu phat hién nhanh va dinh danh chinh xac loai
Bacillus subtilis. Nguoc lai, thi chét luong ADN tong s6 khong dugce t6t va can ly trich
lai cho dén khi khuéch dai duoc bang cip mdi 16S rRNA trén vi khuan.

- Bao quéan lanh ADN tong sb & -20°C

Budce 2: Quy trinh phdn tng PCR
Thanh phén phan tng PCR cho viéc phét hién nhanh va xac dinh chinh x4c loai
vi khuén Bacillus subtilis duge thé hién trong bang 1.

Bang 1. Thanh phan phan tng PCR
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Thanh phan Nong Thé tich (ul)
Go Tag hdn hop
cai Ix 6
Poan mdi F 1 pmol/ul 0,6
Poan mdi R 1 pmol/pl 0,6
Khudén ADN 20 ng 1
H,0 3,8
Tbng thé tich 12 pl

Quy trinh nhiét ciia phan tng PCR véi cédp mdi dic hiéu cua Bacillus subtilis

duoc thé hién trong bang 2.

Bang 2. Quy trinh nhiét cia phan ing PCR

Giai doan Nhiét d6(°C) Thoti gian S6 chu ky
Tién bién tinh 94°C 2 phut
Bién tinh 94°C 30 gidy
Bit cap 50°C 35
Kéo dai 72°C 1 phut
Hau kéo dai 72°C 5 phut

Céc chung vi khuan Bacillus sp. dugc st dung trong nghién ctru nay dugc thé
hién trong bang 3. Cap doan mdi duoc st dung dé phat hién nhanh va dinh danh chinh
xac loai vi khudn Bacillus subtilis bao gdm doan mdi xudi néu trong SEQ ID NO. 1 va

doan mdi mdi nguoc néu trong SEQ ID NO. 2.

Bang 3. Céc ching vi khuén Bacillus dugc st dung trong nghién ctru nay

Loai vi khuan Tén chiing
Bacillus subtilis Bsl, Bs2, Bs3, Bs4
Bacillus amyloliquefaciens Bamyl, Bamy2, Bamy3,
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Bamy4

Bacillus megaterium Bme
Bacillus pumilus Bp
Bacillus licheniformis Bli
Bacillus infantis Bin
Bacillus thuringiensis Bt
Bacillus clausii Bel
Bacillus halodurans Bha
Bacillus pseudofirmus Bps
Bacillus cellulosilyticus Bcee
Bacillus coagulans Bco
Bacillus cereus Bce
Bacillus atrophaeus Bat

Két qua: Két qua cho thdy cac ching vi khuén Bacillus subtilis (giéngl-4) c6
san pham khuéch dai véi kich thudce 1a 200 bp trong khi cac vi khuén thtr nghiém khac
khong c6 san pham khuéch dai ¢ kich thuée nhu trén. Diéu nay cho thdy doan moi
thiét ké cho phan tmg PCR nay c6 kha nang phat hién nhanh va dinh danh chinh xac
loai vi khudn Bacillus subtilis (Hinh 1)

Vi du thwe hién sang ché

Vi du 1: Tién hanh phan lap vi khuén Bacillus sp. trong dAt va nudi cdy 21 mau phan
1ap Bacillus sp. thu thap duoc trén mdi truong chon loc cua vi khuan Bacillus sp. Tién
hanh trich ly ADN téng sb ciia 21 miu phan lap Bacillus sp. nhu theo huéng dan &
Budc 1: Ly trich ADN téng sb, néu trén. Cac mau ADN sau khi ly trich dugc kiém tra
bang mdy quang pho ké va tién hanh chay phan tmg PCR bing cip mdi 16S rRNA.
Két qua trén Hinh 2 chi ra rang chat lugng ADN cia 21 mau Bacillus subtilis
phan lap dat yéu cau cho cac phan tmg PCR tiép theo vdi doan mdi dic hiéu cho viée

phat hién nhanh va dinh danh chinh xac loai vi khuén Bacillus subtilis. Quy trinh phan
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tmg PCR va quy trinh nhiét ctia n6 dugc thé hién & Budc 2: Quy trinh phan tng PCR
néu trén.

Cap doan mdi duogc st dung dé phét hién nhanh va dinh danh chinh x4c loai vi
khuin Bacillus subtilis bao gdm doan mdi xudi néu trong SEQ ID NO. 1 va doan mdi
moi nguge néu trong SEQ ID NO. 2.

Két qua trén Hinh 3 chi ra ring ¢6 hai mAu vi khudn (11 va 13) 14 ¢6 san pham
khuéch dai v6i kich thudc 1a 200 bp tring v6i kich thude san pham khuéch dai trén
méu duong tinh (B.subtilis). Diéu ndy chi ra rang 2/21 mau vi khuin Bacillus sp. phan
lap trong dét 14 Bacillus subtilis.

Hiéu qua cua sang ché

Cap modi dic hiéu duge thiét ké trong sang ché nay c6 kha nang phat hién nhanh
va dinh danh chinh xac loai vi khudn Bacillus subtilis. Cip mdi nay gitp tiét kiém rét
nhiéu thoi gian, cdng strc va tién bac so véi cac phuong phap truyén théng nhu cic

phan tng tng sinh 1y, sinh hod hay giai trinh tu dua trén vang trinh tu 16S rRNA.

Loi ich ctia sang ché 1a 6 thé img dyung c@p moi dac hiéu nay khong chi cho cac
nghién ctru trong phong thi nghiém ma con cho cc cong tac ki€ém dinh chat lugng cac
san pham phan bon, ché pham sinh hoc ¢6 ngudn goc vi sinh; cac xét nghiém trong

[inh vuc an toan thue pham va 1am sang trong y khoa.
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YEU CAU BAO HO

1. Cdp doan moi dé phét hién va dinh danh vi khuén Bacillus subtilis, trong d6 doan
mdi xudi néu trong SEQ ID NO. 1 ¢6 trinh tt GGATTCGGGAGACCATTTG va doan
mdi nguoc néu trong SEQ ID NO. 2 ¢6 trinh tt GGGGCATACGGATAATAGGG.

-11-
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DANH MUC TRINH TU

<110> NGUYEN BAO QUOC
<120> CAP POAN MOI DAC HIEU BE PHAT HIEN VA BINH DANH VI KHUAN BACILLUS
SUBTILIS

<160> 1

<210> SEQID NO.1
<211> 19

<212> ADN

<213> Trinh tu nhéan tao
<400>

GGATTCGGGAGACCATTTG

<160> 2

<210> SEQIDNO.2
<211> 20

<212> ADN

<213> Trinh tu nhan tao
<400>

GGGGCATACGGATAATAGGG

<160> 3

<210> SEQIDNO.3

<211> 200

<212> ADN

<213> Bacillus subtilis

<400>
GGGGCATACGGATAATAGGGGTATCCGCCATACAAATAAGGATTAAATAAAGCGCTTCC
TATAAGCCCGCCTGCAAGGCCGCCGATAAACGGTCCTCCAAAAAATCCGAATGGCCGGC
CAAACCCATAACCAAATCCGGGTCTTCCAAACCCGTAACCGAACCCGAACGGTCTTCCAA

ACCCAAATGGTCTCCCGAATCC

<160> 4

<210> SEQ ID NO.4 BSn5
<211> 206

<212> ADN

<213> Bacillus subtilis
<400>

GGGGCATACGGATAATAGGGGTATCCGCCATACAAATAAGGATTAAATAAAGCGCTTCC
TATAAGCCCGCCTGCAAGGCCGCCGATAAACGGTCCTCCAAAAAATCCGAATGGCCGGC
CAAACCCAAATCCATAACCAAATCCGGGTCTTCCAAACCCGTAACCGAACCCGAACGGTC
TTCCAAACCCAAATGGTCTCCCGAATCC

-12-
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