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Linh vie ki thuat dwoe dé cip

Giai phép hitu ich dé cap dén chung vi khuan Bacillus velezensis BS thuan khiét vé mat
sinh hoc, st dung prebiotic trong kho dau nanh khi 1én men tao san phém duoi dang synbiotic,
phan hay duoc chat trc ché tripsin trong san phidm synbiotic nay, dong thoi ¢6 kha nang sinh
enzym tiéu hoa (xenlulaza, proteaza, a-amylaza) va Gc ché vi khuan Vibrio parahaemolyticus
gdy bénh gan tuy cdp va bénh duong rudt trén tdm. Ching vi khudn Bacillus velezensis BS nay
dugc phan 1ap tr moi truong nudi tom nudce lg cua Viét Nam.

Tinh trang ky thuit ciia gidi phap hivru ich

Nganh nudi trdng thily san toan cdu san xuit ra hon 45% tong san luong thuc pham thiy
san duoc tiéu thu va da tré thanh mot hoat dong kinh té quan trong & nhiéu quéc gia. Tuy nhién,
su phét trién nhanh chong cua nudi trdng thiy san s& di kém véi nguy co vé bung phat bénh dich.
Pé giai quyét vin dé nay nhiéu loai hoa chét va chat khang sinh khac nhau thuong duoc ngudi
néng dan sir dung mot cach thiéu kiém soat. Pay 1a nguyén nhan dan t6i ton du khang sinh trong
thuc phdm, anh huong dén khu hé vi sinh vat c6 loi trong méi trudng, gy ton kém cho nguoi
nuéi (Miranda va cong su, 2018). San phdm thiy san tao thanh c6 chat luong kém, khong dap
tmg duoc chi tiéu an toan cho xudt khau qudc té. Do dé, hién nay bd sung céc san pham sinh hoc
nhu probiotic, prebiotic (chit xo) hodc synbiotic vao ché do an cua dong vat thiy san nham kich
thich sinh trudong, nang cao mién dich da nhan duoc su chi y cao (Cerezuela va cong su, 2011).
Pay 1a hudng di bén viing nhim ting ning xuit va chit luong thiy san, han ché duogc viée sir
dung khang sinh va ha chit trong san xuét.

Synbiotic 1 mot khai niém méi trong nudi trong thily san, trong d6 c6 chira dong thoi cac
vi sinh vat va chit xo. Trong san phim nay, loi khudn déng vai trd san sinh cac enzym tiéu hoa
nhu xenlulaza, proteaza, a-amylaza gitup hd tro tiéu héa cho vat nudi (Silva va cong su, 2012).
Thanh phan chét xo trong synbiotic khong dwoc co thé hap thu nhung né la ngudn co chét cho
sinh truong ctua hé vi khuén c6 loi & dai truc trang (Figueroa-Gonzélez va cdng su, 2019). D@)ng
thoi, ddi voi hé théng tiéu hoa, cac nghién ciru di ching minh céc chat prebiotic ¢6 kha nang tic
ché sy x4m chiém cua cac tac nhan giy bénh khac (Dawood va Koshio, 2016). Chinh vi vay, ting
dung cta san phdm synbiotic vao ché do an da cho thay hiéu qua tich cuc trong viéc tang kha
ning chuyén hoa thirc an thanh céc axit béo chudi ngan nho qua trinh 1én men cta probiotic, lam
giam pH cua rudt két do d6 trc ché su phat trién ctia mot s6 vi khuan gay bénh dong thoi kich
thich su phét trién ctia vi khudn c6 loi (Mussatto va Mancilha, 2007).

Hién nay, mot sb prebiotic ¢o thé sit dung trong nudi trong thiy san gom: fructo-
oligosaccarit (FOS), gluco-oligosaccarit (GOS), mana-oligosaccarit (MOS),...(Okey I. B. va
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cong su., 2018). Nhung céac hoat chét nay déu & dang da duoc chiét suét, 1a san phém ngoai nhap
c6 gia thanh cao. Vi vay, kho ap dung rong rai trong cdc mo hinh nuéi tom ngoai thuc € tai Viét
Nam. Trong khi d6, kho ddu nanh 12 phu phdm ndng nghiép sin co, ré tién. Nguyén liéu nay rét
giau protein (48%) va chit xo (2,5 - 4,5%) nén co thé duoc st dung lam ngudn bo sung dinh
dudng trong thirc an cho dong vat thiy san. Tuy nhién, khd dau nanh lai chua thanh phén chét uc
ché tiéu hoa dién hinh nhu chét Gc ché trypsin. Chat tc ché nay gin vao enzym trypsin va
chymotrypsine lam suy yéu chic ning chuyén héa protein, gdy hién tuong kho tiéu (Anna va
cdng sy, 2021), (Adeyemo va Onilude, 2013). Do do, lua chon phuong thuc st dung khd dau
nanh trong thirc an pht hop 1a vn dé can quan tdm dé c¢o thé tan dung dwoc ngudn phu phdm
ndng nghiép trong hoat dong nudi trong thiy san.

Trén thé giéi, mot sd nghién ctru da chimg minh cac chét tc trypsin s& dugc phan huy
nho qua trinh 1én men ctia mot sb loai vi sinh vat c6 loi. Qua trinh Ién men dau nanh nay cling c6
thé phan giai protein va cacbohydrat thanh céc hop chét c6 trong lwong phan tir thdp va hoa tan
trong nudc, tao diéu kién thuan loi cho qué trinh tiéu hoa chat dinh dudng (Cheng va cong su,
2019).

Nhung, cho dén nay chua c6 nghién ctru trong nudc duoc tién hanh dé cap dén loi khuan
¢6 kha nang sir dung prebiotic trong kho ddu nanh, cling nhu tac dung cua chung trong phan huy
chat tc ché trypsin théng qua qué trinh 1én men x&p. Do vay, viée can thiét la phan lap, chon loc
chung vi khudn probiotic ban dia c6 cac dic tinh nay. Ngoai ra, ching vi khuan probiotic con can
c6 kha ndng sinh cdc enzym ti€u hoa, khang mot s6 vi sinh vt gay bénh. Nhu vay véi ddc tinh
loi khudn, thé hién duoc rat nhiéu vai tro tich cuc va loi thé nhu di néu o trén chung vi khuan
probiotic phén 1ap dugc s& phu hop cho viéc 1én men kho ddu nanh su dung lam ché pham sinh
hoc dudi dang synbiotic dé bd sung vao thic an nudi thay san. T d6, phat huy toan gié tri dinh
dudng c6 trong kho dau nanh ma khong phai théng qua qua trinh tach chiét nhiéu cong doan chét
x0 tr khd dau nanh. Pay la diém méi, doi méi sdng tao trong vi¢c tao ché phém sinh hoc
synbiotic b6 sung vao thirc &n nudi thily san tai Viét nam.

Ban chit ky thudt cia gidi phap hiru ich

Muc dich ctia sang ché 1a d& xuét giai phap dé giai quyét vén d& néu trén. Dé dat duoc
muc dich d6, giai phap hiru ich dé xudt chung vi khuan Bacillus velezensis BS thuan khiét vé mat
sinh hoc phan 14p tir mdi trudng nude trong dam nudi tdm nude lo & Bac Liéu, Viét Nam. Chung
vi khudn nay c6 trinh tu gen 16S rARN v6i kich thude 1502 bp nhu néu trong SEQ ID NO:1 va
duoc dang ky trén GenBank véi ma sé OK398227. Cac ddc diém sinh hoc ndi bat cua ching BS
dap ung yéu cau cta giai phap hitu ich gdm:

- Phén huy dugc 80 % ham luong chét trc ché tripsin c6 trong khd dau nanh sau qua trinh
1én men xdp so v6ikhd dau nanh chua 1én men;;

- C6 kha nang st dung prebiotic Xylooligosaccharit (XOS) 1% cling nhu nhu mot co chét
cho sinh trudng.
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- Kha néang st dung prebiotic trong kh6 ddu nanh ctia chung BS dugc chirng minh qua chi
s6 prebiotic cao nhat Iye, = 15,4 khi ciing so sanh véi mét s loi khuan khéc, ngoai ra chi s6 hoat
dong prebiotic trong kho ddu nanh c¢6 gia tri Aper = 0,85 da khang dinh thém kha nang sinh
truong cia chung vi khudn nay khi st dung prebiotic trong kho ddu nanh cao hon ngudn
cacbonhydrat déi chimg (12 glucoza). Pdng thoi su phét trién cua ching vi khudn BS nay cao
hon so v6i vi khuan gy bénh thir nghiém (nhu E.coli) do ¢ chi 5O Aprep 16m hon 0;,

- Sinh cac enzym tiéu hda ngoai bao (a-amylaza, xenlulaza, proteaza), c6 kha nang tao
mang sinh hoc t6t 1am tang kha nang bam dinh vao thanh rudt vakhang vi khuan gay bénh Vibrio
parahaemolyticus trén tom.

Mo ta van tat cac hinh vé

Fig. 1 thé hién hinh thai khuén lac cta ching vi khuan Bacillus velezensis BS duge nudi cly trén
moi truong MPA.

Fig. 2 thé hién vi tri phén loai cua ching vi khudn Bacillus velezensis BS. A. Két qua dién di
kiém tra san phim PCR nhan 1én tir ADN tong sé ctia ching Bacillus velezensis BS bdi cap mdi
27t, 1527r. M: Marker 1 kb; 1-BS; 2-BSHC; 3-HU; 4-LB; B. Cay phat sinh chung loai cua chung
vi khuan Bacillus velezensis BS.

Fig. 3 thé hién kha ning khang khudn cta chung Bacillus velezensis BS ddi véi ching vi khuan
gay bénh Vibrio parahaemolyticus cho tom.

Fig. 4 thé hién kha nang str dung prebiotic trong khé ddu nanh cta ching Bacillus velezensis BS
thong qua chi sb prebiotic (Iprev) va diém hoat dong Aprebiotic.

Fig. 5 thé hién kha nang phan hiy chét Gc ché tripsin trong kho ddu nanh cta Bacillus velezensis
BS

Mo ta chi tiét giai phap hiru ich
Theo giai phap hiru ich, miu nude dung dé phan lap ching vi khuan Bacillus velezensis
BS va cac mdi trudng dugce st dung nhu sau:

- MAu nuée nudi tdm & ngay thu 50 tai ddm nudi tom cta tinh Bac Liéu, Viét Nam. Mau
nudc duge bao quan trong chai chuyén dung sao cho khong anh hudng dén chat luong nude
trong thoi gian chuyén méau vé phong thi nghiém. Tién hanh phan 1ap vi khuan trén moi truong
MPA.

- Mbi truong MPA dung trong qué trinh phén lap va kiém tra hoat tinh khang khuan: NaCl
(5 g/L); Cao thit (3 g/L); Pepton (10 g/L); pH 7-7.2.

- Mbi trudng MRS d tién hanh so sanh. Moi trudng MRS (g/L): Pepton (10), Cao thit (10),
cao ndm men (5), glucoza (20), KaHPO;4 (2), NH4Cl (2), CH;COONa (5), MgSOs (0,2), Triamoni
citrate (5), Tween (80-100ul), pH 6,5 - 7. Mdi truong MPA hay MRS khtr trung ¢ 121°C trong
20 phut.
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1. Phén lap va dinh danh chung Bacillus velezensis BS

a) Phan lap: Tir mau nudc, tién hanh phan 14p va nudi cdy trén moi truong MPA thach,
sau 48 gio, cac khuén lac duoc hinh thanh riéng r&, tr d6 thu dugc céc chung vi khuén thuan
khiét. Quan sat khuan lac cho théy: Khuén lac tron, 161, ria ¢6 mép rang cua, mau nau nhat,
khéong nhan, bé mit khong nhan, dudng kinh 3,5 — 4 mm (Fig.1)

Panh gia kha nang sinh bao tir ciia chung BS thong qua sé¢ nhiét & 80°C trong 15 pht,
sau d6 cdy trai trén moi trudong nudi MPA, két qua sau 24 gid chung vi khudn nay vén sinh
truong binh thudng trén dia thach tirc 13 chiing c6 kha ning sinh bao tir, két qua thir nghiém nay
cling duoc so sanh vé6i c6 dbi chimg duong (sinh bao tir) 1a chung Bacillus subtillis va dbi chimg
am (khong sinh bao tir) la chung Escherichia coli. Kha nang sinh bao tir cua chung BS da so bd
phan loai chung thudc chi Bacillus.

b) Dinh danh

- Pinh danh ching vi khuan BS bang kit sinh hoa API 50 CHB: Qua trinh duoc tién hanh
béng cach: Céy vi khuan BS trén mdi truong MPA dé tao khuan lac, léy 1 - 4 khuan lac déng
nhat tao huyén phu vi khuan va hit vao dng chira 10ml méi truong APT 50 CHB, pha mdt 16p
dau khoang (2-3 giot). U kit & nhiét do tdi uu cho su phat trién cua chung vi khuan BS. Sau 24h
va 48h lay kit 1 ra, doc két qua: mdi dng s& cho két qua (+) hoac (-) hodc khong chéc chén (?) va
ghi lai trén bang két qua. Két qua tdng hop 49 phan tng duoc déi chiéu véi danh sach phan loai
bang phan mém do nha san xuét cung cip cho phép xéac dinh tén loai. Két qua da cho thay ching
BS gan v6i loai Bacillus velezensis.

- Pinh danh bang phuong phép sinh hoc phén tir: tién hanh xac dinh gen 16S rARN theo
Pukall va cong su (1999). St dung cdp mdi 27f (xudi) va 1527r (nguoc) véi trinh ty 5 -
AGAGTTTGATCMTGGCTCAG - 37°; 5 - AAAGGAGGTGATCCAGCC- 3",

San pham PCR sau khi tinh sach bing bd Kit AccuPrep PCR Purification, Bioneer (Fig. 2)
duoc sir dung lam khuon trong phan ung doc trinh tu trén may doc trinh tu tw dong ABI PRISM
3.100 Avant gentic Analyzer theo phuong phép cta Sanger. Trinh tu nucleotit cia BS duoc xtr ly
bang phan mém ABI PRISM 3.100 Avant Data Collection v 1.0 va str dung phan mém Blastn dé
so sanh trinh tu ADN nay dugc véi trinh tu cac doan gen khac da duoc cong b6 trong NCBI. Céac
trinh tu gen sau d6 duoc xtr Iy bang cac phan mém Bioedit, Clusal X va Mega4 dé xay dung cay
phat sinh chung loai (Fig. 2) va dugce dang ky trén NCBI véi ma s6 OK398227. Két qua xac dinh
vi trf phan loai ctia chung BS cho thiy né c¢6 do tuong dong 99,47 % véi chung Bacillus
velezensis KKLW (ma s6 CP054714.1). Nhu vy, dua trén mot s6 dac diém sinh hoc, dinh danh
bang kit sinh héa API 50 CHB ciing nhu so sanh trinh tu gen 16S rARN thi ching BS thudc chi
Bacillus va duoc dit tén Bacillus velezensis BS phén 14p tai Bac Liéu, Viét nam. Chung vi khuén
nay co trinh tu gen 16S rARN véi kich thude 1502 bp nhu néu trong SEQ ID NO:1.

Chung Bacillus velezensis BS thuan khiét vé mat sinh hoc dugce phan lap nay duge luu
gift tai Vién Cong nghé sinh hoc, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam.



4530

c¢) Thir nghiém kha nang st dung Xylooligosaccharit (XOS) 1 % nhu mot prebiotic cho
sinh truéng. Két qua kha nang sinh truéng cta chung Bacillus velezensis BS ngang véi sinh
trudng trén moi truong giau dinh dudng MRS. Sau dd, thu nghiém kha ndng sinh truong cua vi
khuan nay trén moi truong chira kho dau nanh, két qua vi khuan sinh truong t6t nhat trong méi
truong chira kho dau nanh 1% sau 24 gio;

d) Thir nghiém danh gia chi s& prebiotic khi vi khuan Bacillus velezensis BS sir dung
prebiotic trong kho dau nanh. Két qua chi s§ prebiotic cao nhét Iyes = 15,4 khi cling so sanh véi
moét s6 loi khudn khéac, ngoai ra chi s6 hoat dong prebiotic trong khd ddu nanh co6 gia tr1 Apreb =
0,85 da khang dinh thém kha ning sinh truéng ctia chung vi khuan nay khi str dung prebiotic
trong kho dau nanh cao hon nguén cacbonhydrat dbi chimg (1a glucoza) va dong thoi su phat
trién cta chung vi khuén nay cao hon so véi chung vi khuan gy bénh thir nghiém (nhu E.coli)
do chi s nay 16n hon 0;

e) Thtr nghiém danh gia kha nang phan huy chat wc ché tripsin c6 trong kho dau nanh.
Két qua sau 1én men voi ching Bacillus velezensis BS da lam giam duoc 80 % ham luong chat
tic ché tripsin so v&i kho dau nanh chua 16n men; va

f) Danh gia kha ning khang vi khuin gay bénh Vibrio parahaemolyticus. Két qua, ching
Bacillus velezensis BS tc ché duoc sinh truong ctia ching vi khuan gy bénh nay.

Vi du thue hién gidi phap hiru ich

Sau déy, giai phap hiru ich s& duogc minh hoa chi tiét hon qua cac vi du thuc hién cu thé
dudi day. Tuy nhién, giai phap hitu ich khong bi gidi han ¢ cac vi du nay, ma pham vi bao ho
cua giai phap hitu ich s&¢ dugc xéc dinh dya trén cac diém yéu cau bao ho kém theo.
Vi du 1. Phan lap va dinh danh chung vi khuan BS

1. Phan lap
Mau nudc nudi tom & ngay thu 50 tai dam nuoi tom cua tinh Bac Liéu, Viét Nam. Mau
nude duge bao quan trong chai chuyén dung sao cho khong anh huong dén chat luong nudc
trong thoi gian chuyén miu vé phong thi nghiém. Mau sau khi dugc tang sinh vi khuan thong
qua qua trinh lam giau, tién hanh pha lodng dén cac ndng d6 102, 103, 10, Vi khuan duoc phéan
1ap bang phuong phap ciy trai trén cac dia petri chita mdi truong MPA aga. Céc dia petri sau d6
duge 0 6 30°C trong 2-3 ngady. Khuan lac don duoc tach ¢6 hinh thai dac trung 1a tron, 161, ria ¢
mép ring cua, mau nau nhat, khong nhan, bé mat khong nhin, duong kinh 3,5 — 4 mm (Fig.1).
Tiép tuc cdy chuyén nhiéu lan dé thu duoc dong thuan c6 mot dang khudn lac ddng nhéat. Chon
khuén lac riéng 1é cta ching Bacillus velezensis BS ciy vao cac 6ng thach nghiéng chtta moi
truong thach MPA va u ¢ nhiét dd 30°C trong thoi gian 24 gio dé vi sinh vat phat trién, sau do
chuyén vao tu lanh dé bao quan va luu chung cho phén dinh danh va su dung.
2. Dinh danh
- Bang kit sinh hoa API 50 CHB:
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Dua vao mdt sd dic diém sinh hoc vé& hinh thai khudn lac, kha nang sinh bao tu cua
chung BS da so by phan loai ching thudc chi Bacillus (Theo khda phan loai ctia Bergey va cong
su, 2015). Ngoai ra, ching vi khun nay con duoc phén loai bang kit sinh héa API 50 CHB. Két

qua tra ctru thé hién Bang 1.

Bang 1. Két qua phan loai ching vi khuan theo kit API 50 CHB

4530

« BS
TT Co chat
1 Glyxerin +
2 Erythritol -
3 D- Arabinoza -
4 L-Arabinoza +
S Riboza +
6 D-Xyloza +
7 L-Xyloza -
8 Adonitol -
9 B-Methyl-Xyloza -
10 Galactoza -
11 Glucoaz +
12 Fructoza +
13 Mannoza +
14 Sorboza -
15 Rhamnoza -
16 Duleitol -
17 [nosiftol +
18 Mannitol +
19 Sorbitol +
20 o-Methyl-D-Mannosit -
21 o-Methyl-D-Glucosit -
22 N-acetyl-Glucosamin -
23 Amidaglin +
24 Arbutin +
25 Esculin +
26 Salicin +
27 Celiobioza +
28 Maltoza +
29 Lactoza +
30 Melibioza +
31 Sucroza +
32 Trehaloza +
33 Inulin -
3 Melezitoza -
35 Rafinoza +
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36 Tinh bot -
37 Glycogen +
38 Xylitol -
39 Gentiobioza -
40 Turanoza -
41 D-Lyxoza -
42 D-Tagatoza -
43 D-Fucoza -
44 L-Fucoza -
45 D-Arabitol -
46 L-Arabitol -
47 Gluconat -
48 2 Keto-Gluconat -
49 5 Keto-Gluconat -

Théng qua két qua nghién ctru cac dic diém hinh thai két hop véi bo kit API 50 CHB so
sanh voi cac dac diém phan loai cdc nhém vi khuan Gr+ theo khéa phan loai ctia Bergey’s. Két

doi chiéu v6i danh sach phéan loai bang phan mém do nha san

~1. A LN

quéa tong hop 49 phén Gng

vy

~
oC

A
xuat cung cap cho phép xac dinh ching BS gan véi loai Bacillus velezensis.
- Bing sinh hoc phan tur

Tu chung BS phéan lap duoc ¢ trén, thuc hién tach chiét ADN va thuc hién nhan gen sur
dung phuong phap PCR (Polymerase Chain Reaction) theo huéng dan cua nha san xuat cap moi
v6i cap mdi 27F/1527R dugce thiét ké dua vao trinh tu ¢ tinh bao thu cao cua gen 16S rARN &
sinh vat nhéan so (Srinivasan va cong su., 2015).

Mdi xudi 27F: 5-AGAGTTTGATCCTGGCTCAG -3 va mdi ngugc 1527R: 5'-
ACGGCTACCTTGTTACGACT -3".

ADN thu duoc tir chung vi khudn duogc thuc hién nhan gen 16S rARN bang phuong phap
PCR. San phAm PCR nhan doan gen 16S rARN tir ADN téng sb ctia chung BS da duoc kiém tra
trén gel agaoza 1%, nhudm etidium bromit va sau dé soi ban gel dudi tia tir ngoai. D9 dai cua
san phdm PCR c¢6 kich thuée dung nhu 1y thuyét va dugc thé hién trén Fig. 2.

San phdm nhan doan gen 16S rARN duoc tinh sach bang kit Gel Purification (hing
Bioneer, Han Qudc) theo chi dan cta nha san xuét va kiém tra do tinh sach ctia mau trén may
quang phd kha bién & cac bude séng 260nm va 280nm cho ty 1¢ tinh sach la OD260/0D280 >
1,8. Tir d6, xac nhan san pham PCR di dat do tinh sach nhu yéu cau. Sau do6 duoc xac dinh trinh
tu theo phuong phép cta Sanger, st dung may doc trinh tu twr dong ABI, M§. Str dung cac phan
mém Bioedit, Clustal X va Mega4 dé xay dung cdy phét sinh ching loai ctia ching vi khuan BS.

Trinh tu gen cua chung BS c6 kich thuée khoang 1502 nucleotit va duge dang ky trén
GenBank v&i mi s truy cap OK398227.

Trinh tu gen ctia ching BS ¢6 ¢6 mutc do tuong ddng 99,47 % véi trinh tu twong tmg cla
ching Bacillus velezensis KKLW (CP054714). Mdi quan hé phat sinh ching loai cua chung BS
v6i mot sé ching vi khuén da duoc xay dung va két qua duge thé hién ¢ Fig. 2.

7120
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Nhu vay, dua trén cac dac diém hinh thai khuén lac cling nhu hinh thai té bao va so sanh
trinh tu gen 16S rARN thi ching BS thudc chi Bacillus va duoc dat tén 1a Bacillus velezensis BS.

Chung Bacillus velezensis BS thuan khiét vé mat sinh hoc duoc phan lap nay duoc luu
gilr tai Vién Cong nghé sinh hoc, Vién Han lam Khoa hoc va Cong ngh¢ Viét Nam.

Vi du 2: Panh gia anh hudng ctiia pH dén sinh truéng cua ching BS

Chuing BS duogc dic biét luu y cho viée str dung dé 1én men kho dau nanh va bb sung vao
thirc an cho dong vét thity san, nén yéu t6 pH dwoc xem 1 mot tinh chat kha quan trong khi
chung dwoc vao dén da day c6 anh hudng dén chirc niang chuyén héa thirc an hay khong. Danh
gid anh huong ctia pH dén sinh trudng cua ching BS trong 24 gio trong dich mdi trudng MPA
bang cach bd sung 1% sinh khéi vi khuén vao mdi truong nudi cé cac gia tri pH khac nhau, sau
dé nuoi trong ta lac 6 37°C trong 24 gid. Xac dinh mat do sinh khéi té bao vi khuén tai thoi diém
0 gir va 24 gid tai bude song 600 nm trén may quang phd ké, tir d6 tinh Aop.

Bang 2. Anh huéng ctia pH dén sinh truong cta ching BS

pH pH 2 pH 4 pH 6 pH 7 pH 8 pH 9 pH 10

BS 0,1 0,15 2,1 2,3 2,2 1,88 0.6
(AODesw) (4 0,02)  (+0,05) (+0,02) (+0,03) (+003) (+0,05) (+0,02)

Két qua cho thdy, ching BS c6 kha ning sinh truong tot nhat tai gia tri pH 6-9, & gia tri
pH 2, 4 va 10 van sinh trudng tuy cham hon & pH 6-9. Nhung két qua nay van khang dinh kha
nang sinh trudng ctia ching trong dich da day khi & pH axit hodc pH kiém khi gap diéu kién bét
loi.

Vi du 3: Banh gia d&nh hudng cta nhiét do dén sinh truéng cta cing BS

Dai nhiét d6 5; 10; 15; 20; 25; 30; 37; 40 va 45 °C duoc str dung dé danh gia anh huong
cta chung lén kha nang sinh truéng cua chung BS trén moi truong MPA sau 2 ngay nudi céy.
Mat d6 sinh khéi té bao vi khudn duoc danh gid tai thoi diém 0 gio va 48 gio & bude song 600
nm trén may quang phd ké, tir d6 tinh Aop.

Bang 3. Anh hudng cta nhiét do dén sinh truong cua chung BS

T 5 10 15 20 25 30 37 40 45
0,5 0,6 0,8 1,25 1,5 1,68 1,75 1,55 1,5
AODgo  BS (£0,01) (*0,02) (£001) (£0,03) (£0,04) (£0,02) (£0,01) (£0,02) (0,02
BC 0,09 0,09 0,005 0,098 0,095 0,09 0,09 0,09 0,09

Chung BS nghién ctru c6 thé sinh trusng duge o dai nhiét do 5°C - 45°C, nhung yéu nhét
& 5°C va 10°C sau 48 gio. Khoang nhiét do thich hop cho sinh truong la 30 - 37°C, dac biét
chung sinh truong khé tdt & 45°C. P4y chinh la tinh chét rat quan trong khi str dung céc chung
nay trong nudi trong thiy san tai cac ving mién c6 khi hau thay d6i khac nhau.
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Vi du 4: Danh gia kha nang chiu mén cua chung BS

Nong d NaCl tir 0, 10, 20, 30 va 40 %o trong mdi truong MPA duoc st dung dé danh
gi4 kha nang chiu man dé sinh trudng ctia BS. Sau 48 gir x4c dinh sinh khéi té bao trén may
quang phd ké & budc séng 600 nm.

Bang 4. Anh huéng ctia NaCl dén sinh truéng ctia ching BS

Nong do NaCl 0 %o 1 %o 2 %o 3 %o 4 %o
BS(AODsoo) 1,5 1,68 1,56 1,55 1,3
(+ 0,02) @ 0,03) & 0,02) (& 0,02) (& 0,04)

Két quéa cho thdy, ndng d6 mudi NaCl thay ddi tir 0-40 %o khéng anh hudng nhiéu dén
sinh truong ctia ching BS lua chon. Két qua con cho thdy chung vi khudn nay hoan toan cé thé
sir dung trong céc mdi trudng nudi tdbm nudce ngot, nudce lo, tham tri nude bién (NaCl 40 %o) ma
khong anh huéng dén sinh truéng cia chung.

Vi du 5: Dénh gia kha nang sinh cac enzym tiéu hoa ctia ching vi khuan BS

Céc enzym nhu a-amylaza, enzym xenlulaza, enzym proteaza 1 nhitng enzym hd tro tiéu
héa, tang kha niang chuyén hoéa thirc an. Pé xac dinh ching BS ¢6 sinh cic enzym nay hay khong,
tién hanh dinh tinh enzym theo phuwong phép ban dinh luong (khuyéch tan trén dia thach)
(Slizewska va cong su, 2021).

Nguyén liéu va Hoa chét: tinh bdt tan; carboxymetyl xenlulaza (CMC); casein; dém
phosphat natri 0,1M, pH 7.0; thue thur Logol (5 mM I> trong 5 mM KI); dém phosphat sorensen
0,1M, pH 7,6; amido den 10B; metanol; axit axetic; dia thach; Dung dich enzym xenlulaza;
enzym o. - amylaza; dung dich enzym casein.

Pia thach 1% chira co chét tinh bot tan 1 % pha trong dém phosphat natri (pH = 7) 0,1M
dé xac dinh enzym a-amylaza; dia thach 1% chira co chdt CMC 1 % pha trong dém phosphat
natri (pH = 7) 0,IM dé xac dinh enzym xenlulaza; dia thach 1% chtra co chét casein 0,1% pha
trong dém phosphat Sorensen 0,1M pH 7,6 hoac dém Britton 0,04M, chtra chét diét khuan (NaNj
0,02 %).

Tién hanh xéc dinh enzym a-amylaza hodc enzym xenlulaza: dia thach chita moi truong
c6 bd sung céc loai co chét khac nhau twong tng cac enzym, sau khi duc 16 thach tién hanh tra
mau, trong dé giéng chira enzym duoc coi 1a d6i chimg dwong, dung dich méi truong la déi
chimg am, cac giéng con lai la dich vi khudn nghién ctu. Mdi giéng dugc bd sung 100 pl. Sau 16
gid nudi tinh & nhiét do phong (25 °C), d6 dung dich thudc thir lugol sao cho ngap kin mat dia
thach. Sau 1 gio, rira lai mau bang nudc cit roi quan sat enzym o-amylaza hodc enzym xenlulaza
s& phan giai co chét tao nén cac vong sang mau trén nén thach chta co chat bat mau xanh.
Pudng kinh (D-d = mm) cua vong phan giai thé hién hoat d6 ctia enzym.
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Tién hanh x4c dinh enzym proteaza: Tién hanh nhu xac dinh enzym xenlulaza va
amylaza 101 dé & nhiét do (30- 40 °C) trong 24 gid. Sau d6, ngimg phan tng enzym va nhuém
mau thach bang dung dich amido den 10B 0,1 % pha trong dung dich metanol, axit axetic, nuéc
cét theo ty 1& 3:1:6, hodc trong axit axetic 7 %. Cac enzym phan giai protein (néu co) s& phan giai
co chit tao nén céc vong sang mau trén nén thach chira co chit bat mau xanh nau. Puong kinh
(D-d = mm) ctia vong phan giai thé hién hoat d6 cta enzym.

Két qua danh gid nhu duoc thé hién trong bang 5 sau ddy cho thay chung BS c6 kha ning
sinh ca 3 enzym hd trg tiéu hoa nay.

Bang 5. Kich thudc vong phén giai cac enzyme tiéu hda ctua chung BS

Tén ching Kich thudce vong phan giai D-d (mm)
proteaza xenlulaza a —amylaza

BS 32 38 19

enzym 23 25 22

Vi du 6. Panh gia kha nang khang vi khuan Vibrio parahaemolyticus ctia BS

Dé dénh gia kha nang khang vi khuan Vibrio parahaemolyticus giy bénh trén tom cta BS,
tién hanh chudn bi dfa thach chtra moi truong MPA da duoc khir trung. Dich sinh khoi vi khudn
Vibrio parahaemolyticus dugc trang trén dia thach nay, sau do tién hanh duc 18 thach véi duong
kinh khoang 8mm. Nho dich sinh khéi vi khuan BS vao céc 13 thach, tién hanh tuong tu véi 18
déi chung (chi nhé méi truong khéng chua dich vi khuan BS). Nudi tinh trong 24 gio. Kiém tra
kha ning khang khudn bang céch nhin thdy vong phan giai Gc ché sinh truong cta vi khuan gay
bénh trén dia thach, vong cang 16n ty 18 e ché cang cao. Két qua dugc thé hién & Fig. 3 cho thdy,
vong phan giai thé hién kha niang khang vi khudn gay bénh c6 kich thude 20,5 mm. Nhu vay
ching BS c6 kha nang tiét ra hop chit bacteriocin khang lai Vibrio parahaemolyticus gy bénh
gan tuy va bénh phén tring cho tom thé chan tring.

Vi du 7. Béanh gid kha ning st dung Xylooligosaccarit (XOS) 1 % nhu mot prebiotic cho sinh
truong

XOS 1a mot prebiotic duge loi khuén str dung dé lam tang kha ning chuyén héa thirc an
cling e ché su xam chiém cua céc tac nhan gdy bénh, ting cuong cac dap mg mién dich dong
thoi tang cuong su hip thu canxi va chét khoang cho dong vat. Pé danh gia kha nang st dung
prebiotic cua cdc ching BS, su sinh truéng ctia ching BS dugc nudi trong 2 loai moi trudng: 1)
mdi truong co ban (g/L): Ko:HPO4 (2), NH4Cl (2), MgSO4 (0,2), Tween (80-100ul), prebiotic-
XOS (1%); va mdi trudng MRS (duoc str dung nhu déi chimg duong cua thi nghiém) dé so sanh.
Két qua thé hién & Fig. 4 cho thdy, vi khudn c6 kha nang phét trién tot khi moi truomg chi duge
b6 sung mot ngudn co chit duy nhat 1a XOS 1% sau 24 gid nudi, gid tri A ODsoo thé hién cho su
tang sinh ctia BS dat 1,03, con khi st dung mdi truong MRS thi A ODeoo 1a 1,34. Diéu nay cho
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thay, khi chiing BS chi nudi trén méi truong nghéo va sir dung XOS 1% ma sinh truong thap hon
khong dang ké so voi khi nuéi trén méi truong giau dinh dudng chira cac thanh phan nhu cao
nam men, pepton, cao thit,... Pi véi méi truong co ban chi chta céc mudi khodng giup cung
cAp céc chét vi luong va 6n dinh pH moi trudong nudi, khi bd sung XOS (1%) - dugc coi 1a thanh
phan dinh dudng duy nhét trong méi truong. Do do, su tang cua gia tri OD sinh truéng sau 24
gi0 1a minh chirng cho kha nang stir dung prebiotic cua chung BS.

Bang 6. Kha nang st dung Xylooligosaccarit 1 % cua chung BS

MT co ban + XOS (1%) MRS

BS 1,037 1,348

Vi du 8. Danh gia kha nang st dung prebiotic trong khd dédu nanh cua ching BS

Trong kho dau nanh chira khoang 4,5 % chét xo, chét so nay duogc coi nhu mot prebiotic
dé lam tang thém kha nang sinh truéng cta vi khuan bén canh nguén dinh dudng cé trong kho
dau nanh. Qua thi nghiém kiém tra da cho t‘néiy vO1 ham luong khd ddu nanh 1% s€ pht hop cho
vi khuan. Dé danh gia chinh xac kha nang st dung kho dau nanh nhu mot prebiotic thi ching
duoc thir nghiém thong qua chi s6 prebiotic (Ppeb). Cu thé, tién hanh nudi vi khuén BS, thu sinh
khdi rira va hoa tan lai bing nude cét khir trung trude khi duge chuyén riéng & vao moi truong
MTI1 (m6i truong co ban + Glucose 1%) va MT2 (moi truong co ban + Kho ddu nanh 1%) voi ty
16 10% va nudi lic & 35°C. Kha ndng sinh truéng cua BS sau 24 gio nudi duge xac dinh mat do
té bao theo phuong phap cta Nguyén Lan Diing (1981) (Mét Sé6 Phirong Phdp Nghién Ciiu Vi
Sinh Vit Hoc). Chi sb prebiotic duoc tinh toan theo cong thic:

Gidtrimdat dé%lj—cﬁa probiotic trong MT?2

Ipreb = C

Gid trimar dg LY
ml

cuaprobiotic trong MT1

Theo Palframan va cdng su (2003), chi sé prebiotic 16n hon 1 cho thdy ngudn prebiotic st dung
c6 tac dung kich thich su sinh trudng cua probiotic. Trai lai, chi s6 prebiotic ¢o gid tri twong
dwong 1 thé hién ngudn prebiotic nghién ctru khong co tic dong rd rét dén sinh truong cta
probiotic (Palframan va cdng su., 2003).

Két qua nghién ctru dé cho théy, chi sb prebiotic cia dau nanh dugc thé hién o Fig. 4, ching BS
dat gid tri Iprep cao nhét 1a 15,40 khi so sanh véi cac loi khuan khac ky hiéu: LB, HM va BSHC
dat gia tri Ipe» trong tmg 4,00; 3,68 va 2,15. Nhu vdy, dua trén két qua thi nghiém c6 thé két
ludn rdng kho dau nanh c6 tac dung kich thich t6t dén sinh truéng ctia cc chiing probiotic déc
biét di v6i chung vi khuén BS.

Vi du 8. Panh gia diém hoat dong cua BS khi stir dung prebiotic trong khd déu nanh dé sinh
trudng

Diém hoat déng Prebiotic A ctia BS duogc xac dinh theo phuong trinh:



4530 12/20

_ (LogPyy — LogPo)ury  (L0gEz4 = LogEo)ura
Preb T (LogPgq — LogPg)ur1  (LOGE24 — LOGEy ) ur

Trong d6 Log P2ava LogPo la su phat trién cta vi khuan BS & 0 va 24 gio (CFU/ml) khi nudi trén
moi truong MT1 (moi truong co ban + kho ddu nanh 1% dugc coi nhu mot prebiotic) va MT2
(moi truong co ban + ngudn glucoza dé so sanh). Log Eas va Log Eo 12 su phat trién ctia vi khuan
E.coli 6 0 va 24 gi¢ khi nuoi trén moi truong MT1 va MT2

Theo dinh nghia, prebiotic (c6 trong kho dau nanh) c6 diém hoat dong prebiotic (Apres) cao s& hd
trg su phét trién tdt cua vi khudn probiotic. Két qua chi ra ¢ Fig. 4, chiing BS ¢6 chi s6 hoat dong
Apreb cao nhét khi so sanh véi mét s6 chung loi khuan khac 1a LB, HM va BSHC. Chi s hoat
dong cua BS dat 0,85, trong khi céc chung loi khuén LB, HM va BSHC dat 0,74, 0,64 va 0,57
twong ung. Chi s hoat dong co gia tri dwong thi su sinh truong cta probiotic thir nghiém trén
mdi trudng chira prebiotic 1a cao hon so véi ngudn carbonhydrate ddi chimg (glucoza) va dong
thoi voi do, su phat trién cua probiotic cao hon so véi vi khudn gay bénh thir nghiém (E.coli)
(Huebner va cong su, 2007).

Vi du 9. Danh gia kha nang phéan hiy chat tic ché tripsin trong kho dau nanh ctia BS (Liu, 2019)

Pé tién hanh danh gia kha nang phan hiy chét tic ché tripsin c6 trong kho dau nanh, tién
hanh nhan sinh khdi ching BS, khi mat do dat t6i 103/CFU/ml tién hanh 1én men x6p khd ddu
nanh da duogc khi trung. Xac dinh chét tc ché tripsin ¢é trong khd dau nanh trudc va sau lén
men. Phan tich chét tic ché tripsin theo phuong phap ctia tac gia Lui va cong su (2019), cu thé:

Chuén bj céac dung dich: Dung dich dém (Tris 50 mM, pH 8,2, 20 mM CaCl12) dugc u ¢
37°C trudce khi st dung. Hoa tan co chdt BAPA dat néng d6 40 mg/mL trong dung dich dém nay;
Dung dich HCI (ImM HCl, 5 mM CaCl,). Pha dung dich gdc tripsin (0,2 mg/mL): hoa tan 10 mg
cua tripsin trong 50 mL dung dich HCI, pH khoang 2,5, dung dich nay dugc gilt & 5°C; Dung
dich tripsin dung cho phan tmg (20 pg/mL): pha lodng 2,5 mL gbc tripsin dung dich thanh 25 mL
bang dung dich HCI; Dung dich axit axetic (30% v/v)

Tién hanh: Can 0,2 g san pham da 1én men cho vao 10 ml dung dich dém phosphat 0,1M.
Hén hop duoe 0 tai 25 °C trong 1 gid bing méy lic 6n nhiét, sau d6 tién hanh ly tam dich & 5000
vong/phut trong S phut.

Céc hoa chit duoc bd sung vao éng thi nghiém va dng dbi ching chi tiét nhu trong Bang
7. Toan b thi nghiém duoc dién ra trong bé 6n nhiét 37 °C. Chinh xac 10 phut sau khi dung dich
tripsin duoc bd sung, phan tmg duoc dimng lai bang cach cho thém 1 ml axit axetic 30% vao céc
6ng nghiém.

Bang. 7. Thanh phan héa chét str dung dé xac dinh don vi chét wc ché tripsin trong kho
dau nanh

Hoa chat Thé tich b6 sung (mL)
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Ong thi nghiém Ong d6i chirng
Dich chiét tir san phim 1én men 2 0
Nuée cat 0 2
Dich co chat BAPA 5 5
Dich enzyme tripsin 2 2
Acid acetic 30% 1 1

Co ché xac dinh don vi chét rc ché tripsin trong mau: Thi nghiém duoc tién hanh song
song trén hai éng nghiém (éng thi nghiém chtra mau can kiém tra va éng ddi chimg). Trong ong
ddi chung, dich chiét tor kho dau nanh chtra chét Gre ché tripsin duoc thay thé tuong ing bang thé
tich nude cat. Do véy, trong 6ng nay khéng chta chat e ché tripsin, tir d6 tao diéu kién cho
phan tc phéan giai co chdt BAPA cua enzym tripsin duoc dién ra va su giai phéng cta P-
nitroanilin tao thanh sau phan ung dugc do ¢ budc song 410nm. Nguoc lai, trong 6ng thi nghiém

1 o4 1 LA A+ AR A Yo~ A
chira mau dich, su ton tai ctia chat Gc ch

7

(el

can tré phan Gng phan giai BAPA dién ra.

e
tripsin s g giai BAF

>

Mot don vi hoat do tripsin dugc dinh nghia la: luong enzym can thiét dé tang do hap thu
& bude séng 410 nm 1én 0,01 don vi tai didu kién phan ung (12 hiéu s6 ctia A410 ctia mau thr
nghiém chtra dich chiét va A410 cua miu dbi ching). Dua trén dinh nghia nay, gia tri don vi
chat tc ché tripsin (TUT) duoc xac dinh theo cong thirc dudi day.

TUI/mg (ché phdm)
_ {[A410 (6ng d6i chirng) — A410 (6ng nghiém chira mau chiét)|x100x thé tich dich chiét sir dung}

mg mau ché pham c6 chtra trong 1 mL dich chiét

Két qua danh gia kha nang phan giai chét e ché tripsin duoc thé hién ¢ Fig. 5. BS c6 kha
nang lam giam t6i 80 % ham luong chét e ché tripsin ¢6 trong khd dau nanh, dua theo gia tri
don vi chét e ché TUI luc ddu khi chua 1én men 1a 41,12, nhung sau lén men chi ) nay chi con
8,39.

Hiéu qua dat dwgc cia gidi phap hiru ich

Chung vi khudn Bacillus velezensis BS ngoai cac dic tinh loi khuin nhu san sinh cac
enzyme tiéu héa thi n6 con ¢ dac tinh: st dung kh6 dédu nanh nhu mot prebiotic dé dong hoa
hodic san xudt c4c axit béo chudi ngén d& phan huy trong khé ddu nanh. Chi sé prebiotic cao nhit
Tpreb = 15,4 khi ciing so sanh véi mot sb loi khudn khac, chi s6 hoat dong prebiotic trong kho dau
nanh c6 gia tri Aprer = 0,85; c6 kha nang phéan huy 80 % ham luong chét tc ché tripsin trong kho
dau nanh sau 1én men tao san phdm bd dudng dudi dang synbiotic b6 sung vao thuc an nudi
trdng thuy san lam tang cudng loi khuan dudng rudt va ham luong protein; nd con ¢6 kha ning
Grc ché vi khuén Vibrio parahaemolyticus gy bénh gan tuy cap va bénh duong rudt trén tom.
Nhu vay, chung vi khudn Bacillus velezensis BS ¢6 gia tri va vai tro ddc biét quan trong dé tao

ché pham synbiotic bd sung vao thic an nudi trong thiy san, gia sic, gia cam.
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YEU CAU BAO HQ

1. Ching vi khuan Bacillus velezensis BS thudn khiét vé mat sinh hoc duoc phén lap truc tiép tir
mdi truong nudi tdom nudce lo & Viét Nam c6 dic tinh san sinh cac enzym tiéu hoa xenlulaza,
proteaza va o-amylaza; sit dung khé ddu nanh nhu mot prebiotic, c6 chi s6 prebiotic Ipreb =
15,4, chi sb hoat dong prebiotic Apreb = 0,85; c¢6 kha nang phan huy 80 % ham luong chét tic
ché tripsin trong khé ddu nanh sau lén men; c6 kha ning uc ché vi khuan Vibrio
parahaemolyticus gdy bénh cho tdm, trong d6 chung nay mang trinh tu ving gen 16S rADN
dugc néu trong SEQ ID NO: 1.
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DANH MUC TRINH TU

<110> S& Khoa hoc va Cong nghé Thanh phé H6 Chi Minh (Viét Nam)

20/20

<120> CHUNG VI KHUAN BACILLUS VELEZENSIS BS CO KHA NANG SU DUNG
PREBIOTIC TRONG KHO PAU NANH, PHAN HUY CHAT UC CHE TRIPSIN VA KHANG VI
KHUAN VIBRIO PARAHAEMOLYTICUS GAY BENH CHO TOM

<160> 1
<210> SEQ
211> 1502

ID NO: 1

<212> ADN
<213> Bacillus velezensis BS

<400>

61
121

181
241

L0 4

301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501

AGTTTGATCA TGCCTCAGGA CGAACGCTGG

CAGATCGGAG
GCCTGTAAGA
GCATGGTTCA
GATCGGCCAC
TCTTCCGCAA
ATCGTAAAGC
GGTACCTAAC
GCAAGCGTTG
GTGAAAGCCC
GAGGAGAGTG
GGCGAAGGCG
AGGATTAGAT
CCGCCCCTTA
ACTGAAACTC
GRAGCAACGC
GTCCCCTTCG
TGTTGGGTTA
GCACTCTAAG
ATGCCCCTTA
CCGCGAGGTT
ACTGCGTGAA
CGGGCCTTGT
GTAACCTTTT
AA

CTTGCTCCCA
CTGGGATAAC
GACATAAAAG
GTGAGGTAAC
ACTGGGACTG
TGGACGAAAG
TCTGTTGTTA
CAGAAAGCCA
TCCGGAATTA
CCGGCTCAAC
GRATTCCACG
ACTCTCTGGT
ACCCTGGTAG
GTGCTGCAGC
ARAAGGAATTG
GAAGAACCTT
GGGGCAGAGT
AGTCCCGCAA
GTGACAGCCG
TGACCTGGGC
AAGCCAATCC
GCTGGAATCG
GCACACCGCC
AGGAGCCAGC

GATGTTAGCG
TCCCGGAAAC
GAGGCTTCGG
GGCTCACCAA
AGACACGGCC
TCTGACGGAG
GGGAAGAACA
CGGCTAACTA
TTGGGCGTAA
CGGGGAGGGT
TGTAGCGGTG
CTGTAACTGA
TCCACGCCGT
TAACGCATTA
ACGGGGGCCC
ACCAGGTCTT
GACAGGTGGT
CGAGCGCAAC
GTGTCAAACC
TACAGACGTG
CACAAATCTG
CTAGTAATCG
CGTCACACCA
CGCCGAAGGT

CGGCGTGCCT
GCGGACGGGT
CGGGGCTAAT
CTACCACTTA
GGCGACGATG
CAGACTCCTA
CAACGCCGCG
AGTGCCGTTC
CGTGCCAGCA
AGGGCTCGCA
CATTGGAAAC
AAATGCGTAG
CGKTGAGGAG
AAACGATGAG
AGCACTCCGC
GCACAAGCGG
GACATCCTCT
GCATGGTTGT
CCTTGATCTT
GGAGGAAGGT
CTACAATGGA
TTCTCAGTTC
CGGATCAGCA
CRAGAGTTTG
GGGACAGATG

AATACATGCA GTCGAGCGGA

GAGTAACACG
ACCGGATGGT
CAGATGGACC
CGTAGCCGAC
CGGGAGGCAG
TGAGTGATGA
ARATAGGGSG
GCCGCGGTAA
GGCGGTTTCT
TGGGGAACTT
AGATGTGGAG
CGAAAGCGTG
TGCTAAGTGT
CTGGGGAGTA
TGGAGCATGT
GACAATCCTA
CGTCAGCTCG
AGTTGCCAGC
GGGGATGACG
CAGAACAAAG
GGATCGCAGT
TGCCGCGGTG
TAACACCCGA
ATTGGGGTGA

TGGGTAACCT
TGTCTGARACC
CGCGGCGCAT
CTGAGAGGGT
CAGTAGGGAA
AGGTTTTCGG
GCACCTTGAC
TACGTAGGTG
TAAGTCTGAT
GAGTGCAGAA
GAACACCAGT
GGGAGCGAAC
TAGGGGGTTT
CGGTCGCAAG
GGTTTAATTC
GAGATAGGAC
TGTCGTCAGA
ATTCACTTGG
TCARATCATC
GGCAGCGAAA
CTGCAACTCG
AATACGTTCC
CGTCGGTCAG
AGTCGTAACA





