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

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0033053

(51  CI2N 1/20; CI2R 1/225; A61K 35/74  (13) B

(21) 1-2016-00524 (22) 21/07/2014

(86) PCT/KR2014/006611 21/07/2014 (87) WO 2015/012552 A1 29/01/2015

(30) 10-2013-0086153 22/07/2013 KR

(45) 25/08/2022 413 (43) 27/06/2016 339A

(73) PL BIO CO., LTD. (KR)

22, Jowonjungang-ro Gwanak-gu, Seoul 151-877, Republic of Korea.

(72) LEE, Yeonhee (KR); PARK, Jong-Su (KR); PAEK, Kyungsoo (KR); AHN, Ki-Hyun
(KR); SHIN, Eunju (KR); HONG, Hyunjin (KR); LEE, Hak Mi (KR); LEE,
Minyoung (KR); SHIN, Hyun-Jung (KR); CHO, Young-Hoon (KR).

(74) Coéng ty TNHH S¢ hitu tri tu¢ VIPATCO (VIPATCO CO., LTD.)

(54) CHUNG VI KHUAN LACTOBACILLUS FERMENTUM PL9988, CHE PHAM
PROBIOTIC VA THUC PHAM BO DUOGNG BAO GOM CHUNG NAY

(57) Sang ché dé cap dén ching vi khuan moi, chung vi khuan Lactobacillus fermentum va
viéc st dung chung méi nay. Cu thé, ching vi khudn méi Lactobacillus fermentum
PL9988, chung vi khuan méi Lactobacillus fermentum PL9037, ching vi khuin moi
Lactobacillus fermentum PL9038, chung vi khuan méi Lactobacillus fermentum P19039
va ching vi khuan méi Lactobacillus fermentum PL9040, duoc phan lap tir nhitng ngudi
truong thanh & lang séng tho va méi trudng nudi céy khéng c6 kha ning truyén tinh khang
khang sinh, khang axit va khang dich mat, trc ché cac sinh vat gay bénh co hai trong rudt
va co tac dung tang cuong kha nang mién dich, co tic dung ngin chin séc ndi doc tb va co
tac dung chong oxy hoa. Déac biét chung vi khuan Lactobacillus Jermentum PL9988 thoa
man dang ké tat ca cac diéu kién nhic dén & trén nhu 13 mot ché pham probiotic, nhu vay
c6 thé sir dung mot cach hiéu qua ché pham probiotic dé cai thién va nang cao sic khoe
duong rudt hoac 1a mot dang thuc phém bod dudng.
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Linh vwe k§ thuat dwoc dé cap

Sang ché dé cap dén ching vi khun Lactobacillus fermentum méi (vi khudn
1én men tir stta) dugc phéan 14p tir nguoi truong thanh trong lang trudng tho ma c6 kha
ning ting cudng va hd trg tiéu héa va viée sir dung ché phdm probiotic (vi khun co
loi) ctia chung nay.

Tinh trang k§ thuit ciia sing ché

Tir rét 1au, con ngudi biét ring c6 mdi lién hé gitta thuc phdm ma con ngudi
dung dé an va bdi bd sirc khoe 13 rat quan trong. Thuc té d4 dugc biét 13 cac vi sinh
vt duong rudt cé nhitng bién dbi phu thudc vao loai thuc phém ma con ngudi s
dung. Theo két qua nghién ctru cho thdy rang cac vi sinh vét duong rudt cé lién quan
rat nhiu dn stic khoe va bénh tat ciia con ngudi, qua d6 xac dinh mic dd mién dich
(Round JL. Mazmanian SK, 2009, The gut microbiota shapes intestinal immune
responses during health and disease. Nature Reviews Immunology 9, 313-323) va su
béo phi (Turnbaugh PJ, et. al., 2006. The obesity-associated gut microbiome with
increased capacity for energy harvest. Nature 444, 1027-1031), dugc biét dén 1a vi
sinh vt duong rudt ciia timg cd nhan c¢6 anh hudng nhiéu nhit dbi véi co thé cua
trng nguoi.

Loai vi khuén axit lactic ndo c6 trong mdi ngudi dugce xac dinh bai vi khuin
axit lactic ma dugc dua vao trong co thé vai thang dau sau khi dugc sinh ra. Sau do,
do vi khudn axit lactic trong co thé khong duoc duy tri lién tuc trong dudng rudt, nén
vi khuén dudng rudt duge xac dinh boi vi khuén axit lactic ma duoc léy tir thuc
phim. Vi du, ching vi khun Lactobacillus acidophilus thuong c6 & nhitng nguoi
phuong Ty 14 nhitng nguoi tiéu thu rat nhidu sira va san phdm tir stra thi lai khong
tim thiy & nguoi phuong Pong. Nguoce lai, ching vi khudn Lactobacillus plantarum
ma thuong thdy c6 & ngudi phwong Pong lai rit hiém khi thiy & ngudi phuong Tay.
Hai vi khudn axit lactic néi trén dugc tim thiy nhiéu trong cac san phim tir sita & cac
nuée phuong Ty va thue phdm 1én men & cac nude phuong Péng.

Hau hét cac vi khudn axit lactic c6 mat trén thi trdong thue phdm Han Quéc 1a
vi khuén axit lactic ma c6 ngudn gbc phan 14p tir ngudi phwong T4y hodc tir thuc
phdm cta ho, 1a ching ma hiém khi tim thiy trong rudt cia nhimg ngudi Han Quéc.
Do d6 céac vi khuén axit lactic dién hinh ctia ngudi Han Qudc duge phét trién tir
nhitng ngudi trudng thanh sdng 14u ndi tiéng & Han Qudc va c6 hoat dong dudng rudt
khoe manh (di dai tién ddu dan). Cac chirc ning khac nhau nhu loi khuén (probiotic)
ctia vi khuén axit lactic nay la ddc trung nhét. Cu thé 13 vi khuén axit lactic méi c6 thé
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hd trg di chuyén trong rudt khée manh ma khong truyén lai kha ning khang thudc
khéng sinh ma duoc phat trién va sir dung nhu mét probiotic hidu qua trén toan ciu.

Probiotic dugc dinh nghia 14 ching don hoic ching két hop cua vi sinh vat
con ton tai va c6 tic dung véi sb dong bing cach cai thién dic tinh cua vi sinh vat
duong rudt khi mot lugng thich hop probiotic duge 14y, néi chung 1 duoc dinh nghia
nhu 12 mdt dang vi sinh vat c¢6 trong thuc phdm, thirc an hodc phu gia in kiéng,
(Salminen SJ, Gueimonde M, Isolauri E.2005. Probiotic lam thay ddi nguy co méic
bénh. J Nutr. 135:1294-1298) dé nang cao suc khde cho con ngudi hodc ddng vat.

Vi khudn axit lactic-probiotic dugc phan loai thanh Lactobacillus,
Lactococcus, Streptocossus, Leuconostoc, Pediococcus va Bifidobacterium va dugc
biét dén d8 thuc hién céc vai trd quan trong trong viéc ngin chin bi nhiém vi sinh vt
trong dudng rudt va co quan sinh duc, duy tri sttc khoe cta dudong rudt, lam giam bi
tdo bon, ngin chdn phat trién vi khudn c6 hai, c¢6 hi€u qua chéng ung thu, téng cuong
kha ning mién dich, giam cholesterol, san sinh ra CLA (axit Lionelic lién hop) va tc
ché vi khuin Helicobacter pylori, v.v. c6 nghia 12 déng mot vai trd quan trong trong
viéc nang cao strc khoe ctia con nguoi.

Céc probiotic tot phai cé cac dic tinh sau ddy: an toan, chiu dugc axit va dich
mét, c6 kha ning bam vao biéu mo rudt, trc ché vi khudn gdy bénh, ting cuong kha
ning mién dich va chi khang khéng sinh noi tai ma khong bj chuyén ddi.

Vi khuén néi chung c6 kha ning khang lai thudc khang sinh theo hai c4ch.
Thir nhét, d6 14 kha ning khiang ndi ma khong bi truyén lai, cu thé 1a chéng lai kha
ning sinh san. Vi dy, nhidu vi khuin axit lactic c6 kha ning chéng lai vancomycin
(khang sinh c¢6 ngudn gbc streptomyces) do céu triic dic trung va do day vach té bao.
Khé nang khang ndi nay khong bi truyén lai va gen ndi tai khong bi truyén qua vi
khuén khac. Thir hai, 13 khang ngoai, kha ning khang ngoai nay chinh 14 kha ning
khang lai c6 dugc tir gen khang két hop v6i plasmit hodc transposon va c6 thé di vao
vi khuén khéc. Trong trudng hop ndy, gen ciia vi khudn khang lai thuc khang sinh
nhu vy d& dang truyén kha ning khang lai thuc khang sinh sang vi khudn khac.

Tru6e ddy ngudi ta tin ring vi khudn axit lactic c6 kha nang khang manh 13
loai tét. Do vay vi khuén axit lactic khang lai thubc khang sinh séng s6t dugc sau khi
didu tri b'fmg nhiéu loai khang sinh khéac nhau dugc cho 1a loai tbt. Tuy nhién, nhiéu
nha nghién ctru d bao cdo ring cac gen khang lai thudc khang sinh ctia vi khuén axit
lactic d6i véi céc loai thude khang sinh khac nhau c¢6 thé dugc truyén sang vi khuén
khang thudc khang sinh, nhu viy giy ra vin dé vé viéc khang lai thubc khang sinh.
Pé ngan chin viée nay, cic nudc phuong Tdy da ngin cAm sir dung vi khuan axit
lactic ¢6 van @& d6i vdi kha ning khang lai thudc khang sinh trong thuong mai hoa,
néu vi khudn axit lactic khang lai thudc khang sinh c6 kha ning chuyén ddi gen.
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Trong truong hop ciia Han Qudc, mot quy dinh vé viée truyén kha ning khang lai
thudc khang sinh gin day dwoc bd sung vao tiéu chi x4c dinh nguyén liu thuc phdm
clia vi sinh vit béi Bo quan 1y an toan thudc va thuc phdm Han Québc. Quy dinh nay
da dugc dp dung nhu 12 mot tiéu chi xac dinh nguyén liéu thuc phim cuia vi sinh vat.

Nghién ctru trén viée phan b vi sinh vat duong rudt & nhimg ngudi séng trong
cac nong trai truong tho khée manh hodc & nhitng thanh ph6 v6oi do tudi trén 40 da
dugc thuc hién. Két qua cho thdy cé su khac nhau giita nhimg ngudi séng & thanh
phé va nhing ngudi séng o nong trai trudng tho lién quan dén viéc phan bd vi khuin
¢6 loi, vi du nhu vi khudn Lactobacillus, Lactococcus, v.v. ma c6 ich dbi véi strc
khée 1a 0,56% : 1,355% dbi voi tt ca cac vi khudn trong rudt va dbi véi vi khuén
Lactococcus 14 0,02% : 0,1%, diéu d6 c6 nghia 1 so sanh v6i nhitng ngudi sng &
thanh phd, thi nhitng ngudi séng & ndng trai trudng tho cao hon tr 3 dén 5 1an.
Khong ¢6 vi khudn axit lactic ndo 12 khéng duoc biét dén, chung c6 thé thoa man tit
c4 céc dic tinh quan trong nhw khong c6 kha ning truyén gen khang lai thudc khang
sinh, khang lai axit va dich mat ma c4n thiét dbi véi probiotic, bam chit vao bidu mo
duong rudt, e ché hoat héa dbi voi vi khudn gy bénh, hoat tinh chéng oxy héa va
c6 hiéu qua ting cuong kha ning mién dich.

Céc tic gia cia sang ché nay da cb ging thuc hién nghién ciru dé tim ra mot
loai vi khudn axit lactic an toan ma khong c6 kha ning truyén lai gen khang thudc
khang sinh. Két qua ctia nghién ciru néi trén da tim ra mot ching Lactobacillus
fermentum méi duge phan l4p tir nhitng ngudi trudng thanh sdng & céc lang truong
tho & Han Quéc. Ching vi khuén néi trén va méi trudng nudi cdy ching nay c6 kha
nang bam chat vao t€ bao rudt, chéng dugc axit va dich mat, khong cé bét ky kha
ning khang ngoai nao ddi vdi thudc khang sinh. C6 kha ning trc ché vi khuin gay
bénh c6 hai cho dudng rudt, cé hi¢u qua nang cao strc dé khang, c6 hiéu qua tc ché
sbc chéng ddc va c6 hidu qua chéng oxy hoa. Cu thé 13, do ching Lactobacillus
fermentum PL9988 méi thoa man diy du tit ca cac didu kién nhu cac probiotic, xac
nhén ring ching Lactobacillus fermentum PL9988 m&i nay hodc moi trudng nudi ciy
ching nay duoc sir dung nhu 14 san phim probiotic hoic thyc phidm ting cudng strc
khoe @& nang cao va hd trg tidu hoa, qua d6 hoan thién duoc sang ché nay.

Ban chit ky thuit ciia sang ché

Muc tiéu clia sang ché nay 13 cung cip mdt ching Lactobacillus fermentum
méi dugc phén 14p tir nhitng ngudi trudng thanh séng & khu vuce b tudi tho cao va co
hoat dong dudng rudt déu dan (di dai tién déu dan).

Muc tiéu khéc cta sang ché 13 cung cip san phdm (ché phim) probiotic (thanh
phin vi khuin c6 lgi) va thuc phdm bd dudng dé ting kha ning mién dich va dhy
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manh ti€u thu cic hoat tinh cia chung vi khuén Lactobacillus fermentum hodc moi
trudng nudi cdy chira ching nay.

Pé dat dugc cac muc tiéu noi trén, & day sang ché dé cap dén mot chung vi
khudn Lactobacillus fermentum méi.

Pé dat duogc cac muyc dich trén, & day dé cap dén ché phém probiotic ma bao
gbm bét ky mot trong céc ching vi khuan Lactobacillus fermentum PL9988 ma duoc
hru giit v&i s6 hidu luu gitt KCTC12624BP, ching vi khuan Lactobacillus fermentum
PL9037, ching vi khudn Lactobacillus Sfermentum PL9038, chiung vi khuén
Lactobacillus fermentum PL9039, ching Lactobacillus fermentum PL9040 va mdi
trudng nudi cdy chira cac ching nay.

Dé dat dugc cdc muc ti€u trén, sng ché dé cap dén thuc phém bd dudng cé
chira mdt trong cdc ching vi khuén Lactobacillus fermentum PL9988 ma dugc luu
gitt v6i s6 hiéu hwu gitt KCTC12624BP, ching vi khuln Lactobacillus fermentum
PL9037, ching vi khudn Lactobacillus fermentum PL9038, chung vi khuédn
Lactobacillus fermentum PL9039, ching vi khuan Lactobacillus fermentum PL9040
va moi trudng nudi cdy chira cic chung nay.

Pé dat dugc cic muc tiéu noi trén, & ddy cung cép cach sir dung mot trong cac
ching vi khuan Lactobacillus fermentum PL9988 ma duogc luu gitt v6i s§ hiéu luu
gitt KCTC12624BP, ching vi khudn Lactobacillus fermentum PL9037, ching vi
khudn Lactobacillus fermentum PL9038, chung vi khun Lactobacillus fermentum
PL9039, ching vi khudn Lactobacillus fermentum PL9040 va méi truong nudi ciy
chira c4c chiing nay duoc déng hop dé st dung nhu 13 ché phdm probiotic.

Pé dat dugc cac muc tiéu noi trén, sang ché dé cip dén cach sir dung mot
trong céc ching vi khudn Lactobacillus fermentum PL9988 ma dugc luu gitt véi sb
hiéu hru gitt KCTC12624BP, ching vi khuin Lactobacillus fermentum PL9037,
ching vi khuin Lactobacillus fermentum PL9038, ching vi khudn Lactobacillus
fermentum PL9039, ching vi khudn Lactobacillus fermentum PL9040 va mdi trudng
nudi cdy chira cac chiing nay duge dong hdp nhu 1a thue phim bd dudng.

Uu diém cia sang ché nay 13, ching vi khudn Lactobacillus fermentum
PL9988, ching vi khudn Lactobacillus fermentum PL9037, chung vi khuin
Lactobacillus fermentum PL9038, ching vi khudn Lactobacillus fermentum PL9039,
ching vi khuin Lactobacillus fermentum PL9040 va moi truong nudi cdy chira cac
ching nay theo sang ché c6 kha ning bam chit vao té bao dudng rudt tbt, c6 kha
ning chdng lai axit tdt, c6 kha ning chdng lai dich mat t6t va khoéng c6 bit ky nguy
hai ndo trong viéc truyén lai gen khang thudc khang sinh va c6 kha ning trc ché cac
vi khudn gy bénh c6 hai trong rudt va c6 hiéu qua ning cao sirc dé khang, trc ché sbc
chéng doc va chéng oxy hoa. Cu thé, ching vi khudn Lactobacillus fermentum
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PL.9988 c6 thé théa man diy du cic didu kién néu trén nhu probiotic, ching vi khuan
Lactobacillus fermentum PL9988 dugc st dung c6 ich nhur probiotic hodc thuc phim
bb dudng ma c6 thé ting cuong tiéu hdéa va nang cao tinh trang sttc khoe dudng rudt.
M@ ta vin tit cac hinh vé

Hinh 1 13 hinh v& thé hién mdi quan hé gifta trinh tu bazo 16S rARN cla
chiing vi khuédn Lactobacillus fermentum PL9988 va chiing vi khudn chudn CECT562
(Lactobacillus fermentum CECT562) cta Lactobacillus fermentum.

Hinh 2 13 hinh v& thé hién méi quan hé giita trinh ty bazo 16S rARN cia
chiing vi khudn Lactobacillus fermentum PL9037 va chiing vi khudn chudn CECT562
cua Lactobacillus fermentum.

Hinh 3 13 hinh v& thé hién mdi quan hé gifta trinh tu bazo 16S rARN cua
chiing vi khuén Lactobacillus fermentum PL9038 va chung vi khudn chudn CECT562
cua Lactobacillus fermentum.

Hinh 4 13 hinh v& thé hién méi quan hé gifta trinh tu bazo 16S rARN cua
ching vi khuan Lactobacillus fermentum PL9039 va chung vi khuan chuin CECT562
cua Lactobacillus fermentum.

Hinh 5 13 hinh v& thé hién mdi quan hé giira trinh tw bazo 16S rARN ciia
chiing vi khudn Lactobacillus fermentum PL9040 va chung vi khudn chuén CECT562
cua Lactobacillus fermentum.

Hinh 6 13 hinh v& thé hién mé hinh quan sat dugce cda ching vi khuin
Lactobacillus fermentum PL9988.

Hinh 7 13 hinh v& thé hién kich thuéc ving bi trc ché lién quan téi vi khuén
gdy hai cia chung vi khudn Lactobacillus fermenmm PL9988.

Hinh 8 13 hinh v& thé hién ching vi khudn Lactobacillus fermentum P19988
bam véo cac té bao dudng rudt.

Hinh 9 13 hinh v& thé hién hiéu qua dugc x4c nhén trong viée ting cudng kha
ning mién dich cta ching vi khudn Lactobacillus fermentum P19988 cliing véi cac té
bao mién dich duoc diéu tri bang Lipopolysaccharide (LPS).

Hinh 10 13 hinh v& thé hién kha ning chéng oxy héa ctia ching vi khuin
Lactobacillus fermentum PL9988.

MO ta chi tiét sang ché

Sang ché duoc mé ta chi tiét nhu dudi day.

Sang ché d& cap dén ching vi khudn Lactobacillus fermentum méi.

Ching vi khudn theo sing ché nay 1a ching bit ky trong sd chung
Lactobacillus fermentum P1L9988 c6 trinh ty bazo 16S rARN dugc danh déu 14 trinh
tr s6 1 va dugc luu gitt véi sd hiéu luu gitt KCTC12624BP, chung vi khuén
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Lactobacillus fermentum PL9037 méi c6 trinh tu bazo 16S rARN duge danh diu 1a
trinh tir s6 2, ching vi khuén Lactobacillus fermentum PL9038 ¢¢ trinh tu bazo 16A
rARN dugc danh déu 13 trinh tuw sb 3, ching vi khudn Lactobacillus fermentum
PL9039 c6 trinh tu bazo 16S rARN dugce danh diu 13 trinh tu s6 4 va ching vi khuén
Lactobacillus fermentum PL9040 c6 trinh tu bazo 16S rARN dugc danh diu 14 trinh
t b 5.

Theo phuong 4n dic trung ctia sang ché, ching vi khun dwoc phan lap tir mau
phén cua nhitng ngudi truéng thanh khée manh ma sdng trudng tho co bai tiét thuong
xuyén va dugc nhdn dién, va chung nay duoc xac nhin 1a ching mai cho biét dén
99,42% tuong ddng véi ching vi khudn chudn CECT562 (ching vi khudn
Lactobacillus fermentum CECT562) ctia vi khuan Lactobacillus fermentum thong qua
viéc phan tich trinh ty bazo 16S rARN, va di x4c nhén ring ching vi khudn néi trén
c¢6 Lactobacillus fermentum vi khuin hinh que Gram duong dién hinh (tham khao
Hinh 1 va Hinh 6). Ching vi khudn trong vi khudn Lactobacillus fermentum méi c6
tén 1a Lactobacillus fermentum PL9988 va dugc luu gilr tai Trung tAm tai nguyén vi
sinh vat tai Vién nghién ctru sinh hoc va cong nghé sinh hoc Han Qudc ngay
16/07/2014 (s6 hidu Iwu gitt KCTC12624BP).

Céc tac gia sang ché da phén I4p dugc nhidu ching tir cdc mAu phén cta ngudi
va nhan dién chung. Bén ching vi khuén Lactobacillus fermentum &3 duge xac nhén,
cho thdy su dong nhit trén 99% so véi ching vi khudn chudn CECT562 cua
Lactobacillus fermentum thong qua trinh ty bazo 16S rARN. Céc chiing vi khudn néi
trén dugc dat tén 1a Lactobacillus fermentum PL9037, Lactobacillus fermentum
PL9038, Lactobacillus fermentum PL9039 va Lactobacillus fermentum PL9040
(tham khéo tir Hinh 2 dén Hinh 5).

Sang ché d& cép dén ché phdm probiotic ma c¢6 chura ching vi khuin
Lactobacillus  fermentum PL9988 méi duge lwu gitt voi sé hiéu lwu giit
KCTC12624BP, ching vi khudn Lactobacillus fermentum PL9037, ching vi khuin
Lactobacillus fermentum PL9038, ching vi khudn Lacobacillus fermentum P19039,
ching vi khudn Lacobacillus fermentum PL9040 hodc moi trudng nudi cdy chira cac
chiing nay 1am thanh phén hoat tinh.

Chung vi khudn Lactobacillus fermentum PL9988 c6 trinh ty bazo 16S rARN
duoc thé hién trong trinh tu sé 1, ching vi khudn Lactobacillus ferment PL9037 ¢
trinh ty bazo 16S rARN duoc thé hién trong trinh tu s6 2, ching vi khuin
Lactobacillus fermentum PL9038 c6 trinh tw bazo 16S rARN dugc thé hién trong
trinh ty s6 3, ching vi khudn Lactobacillus fermentum PL9039 ¢6 trinh ty bazo 16S
rARN dugc thé hién trong trinh tu s6 4, va ching vi khuén Lactobacillus fermentum
PL9040 c6 trinh ty bazo 16S rARN dugc thé hién trong trinh tu sb 5.
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Mbi trudng nudi cdy chira cac vi sinh vét noi dén & trén cé chtra cac axit hitu
co khéng khudn va cac thanh phin khang khuin phi protein.

Céc dang khac cua cac vi sinh vat da biét dén 1 rit t&t dé an cing véi vi khudn
axit lactic clia sang ché nay va trc ché su phat trién vi sinh vat gy hai va cung cép
cac hoat dong cai thién su can bﬁng cta khuén lac duong rudt co thé b6 sung vao ché
phim probiotic ciia sang ché nay.

Chung vi khudn néi trén khéng c6 kha ning khang ndi va khang ngoai (kha
ning truyén) lién quan dén khédng sinh, vi du, nhu gentamixin, kanamyxin,
streptomyxin, neomyxin, tetracylin, erythromyxin, clindamyxin, cloramphenicol,
ampixillin, synerxit (quinupristin va dalfopristin két hop), linezolit, trimethoprim,
ciprofloxaxin va rifampixin, va c6é kha niang khang ndi vdi vancomyxin ma khéng c6
bat ky kha ning di truyén khang thé.

Chimg vi khuén nay c6 kha ning bam chit vao té bao rudt tét, khang axit,
khang dich mat va cung cép tac dung khang khudn, tic dung chéng oxy héa, hoat tinh
ting cwdng mién dich va c6 tac dung trc ché sbc chéng doc.

Theo phrrong an dic trung cila sang ché, dé x4c nhan mirc d6 nhay cam dbi véi
khang sinh ctia chiing vi khuan Lactobacillus fermentum, céc tac gia da nghién ctu,
theo huéng din IOS, cé4c loai khang sinh nhw gentamixin, tetracylin, erythromyxin,
clindamyxin, cloramphenicol, ampixillin, synercit, linezolit va rifampixin d6i véi
ching vi khudn Lactobacillus fermentum PL9988 va céc ching vi khuén
Lactobacillus fermentum PL9037, Lactobacillus fermentum PL9038, Lactobacillus
fermentum PL9039 va Lactobacillus fermentum PL9040 tuong tng, két qua cia qua
trinh pha loing dung dich, x4c nh4n ring so sanh v&i céc chung vi khuin
Lactobacillus fermentum khéc, thi chung vi khudn Lactobacillus fermentum P1.9988
¢ nhay cam vdi tit ca cac thudc khang sinh, do d6 khong c6 bat cir van dé gi ddi vai
viéc truyén gen khang lai khang sinh (tham khao Béang 1).

Pé x4c nhan bt ky kha ning (rc ché giy bénh cia cdc ching vi khuin
Lactobacillus fermentum, cic tac gia d4 nudi cdy sau vi khuln c6 hai bao gdm khuin
Escherichia coli 0157:H7 ATCC43894, Salmonela typhimurium CCARM 8001,
Salmonela enteritidis CCARM 8010, Enterococcus faecalis CCARM 0011,
Staphylococcus aureus CCARM 0045, Listeria monocytogen CCARM 0019 va céac
ching vi khudn Lactobacillus fermentum va x&c nhan c6 su hién dién va kich c&
trong ving e ché. Két qua 13, ching vi khudn Lactobacillus fermentum P19988 va
cac ching vi khudn Lactobacillus fermentum PL9037, Lactobacillus fermentum
PL9038, Lactobacillus fermentum PL9039 va Lactobacillus fermentum PL9040 cho
thdy c6 tac dung trc ché vi khuin gy bénh. Cu thé, ching vi khuan Lactobacillus
fermentum PL9988 d3 tiéu diét niam loai vi khudn gy hai ngoai trir vi khuin
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Escherichia coli 0157:H7, diéu d6 c6 nghia 12 c6 tac dung trc ché vi khudn gay hai rat
t6t (tham khao thém Hinh 7 va Bang 2).

Pé xac dinh mtc do bn dinh ctia cac ching vi khuan Lactobacillus fermentum,
cac tac gia da tién hanh kiém tra hién tugng tan huyét va kiém tra viéc tao ra chét c6
hai, vi duy, ure, indol, axit phenypyruvic, v.v. vd enzym c6 hai, vi du nhu, S-
glucuronidaza, B-gluscosidaza, v.v. va kiém tra cic phan umg héa léng gelatin. Két
qud dugc so sinh véi ching vi khudn Lactobacillus fermentum PL9037,
Lactobacillus fermentum PL9038, Lactobacillus fermentum P19039 va Lactobacillus
fermentum PL9040, chiing vi khuan Lactobacillus fermentum PL9988 khong cho thdy
bét ky hién twong tan huyét nao va khong san sinh ra bit ky chéit c6 hai va enzym co
hai nao va cho thdy két qua 4m tinh trong c4c phan ng hoa 16ng, didu nay c6 nghia 1a
chiing vi khudn nay c6 kha ning 6n dinh t5t nhét (tham khao Bang 3).

Dé x4c nhén tinh khéng axit va khang dich mat cia ching vi khudn
Lactobacillus fermentum, céc tac gia da bd sung thém dich da day nhén tao va dich
mat vao chung vi khuén nay, sb luong vi khuén con séng dugc do lai sau khi cdy. Két
qué duge xac nhan 13 hau hét cic chung vi khudn van con sdng sot, ching vi khuin
Lactobacillus fermentum PL9988 c6 kha ning khang axit va khang dich mat rit tdt
(tham khao Bang 4).

Pé x4c nhan kha ning bam chit vao té bio rudt cua ching vi khuédn
Lactobacillus fermentum, céc tac gia da dua vi khudn axit lactic vao dudng rudt cia
ngudi va sé lwong vi khudn con sdng bam lai dugce do ludong st dung phuong phép
nhuém Gram va pha loing lién tuc. K&t qua x4c nhén ring kha ning bam chit cia
ching vi khun Lactobacillus fermentum PL9988 14 rat tot (tham khao Hinh 8).

Pé x4c nhan tac dung ting cudong kha ning mién dich cia chung vi khudn
Lactobacillus fermentum PL9988, cac tac gid dd cho Lipopolysacharit (LPS) va
chiing vi khuén Lactobacillus fermentum PL9988 vao cac dong té bao dai thuc bio va
do ndng do cia TNF-a, IL-6 va IL-1f ma 1 c4c cytokin gy viém (proinflammatory
cytokine). Két qua 1a véi truong hop ching vi khuin Lactobacillus fermentum
PL9988 dugc dwa vio, x4c nhan ring ndng d6 ciia ba tinh hudng ting 1én, va cb tic
dung ting cudng kha ning mién dich. Hon nita, & trudmg hop chi LPS duoc dua vao,
ndéng d6 ciia TNF-o, IL-6 va IL-1p tang 1én va & trudng hop LPS va ching vi khuin
Lactobacillus fermentum PL9988 dugc dua vao ddng thoi, thi xac nhan ring ndng do
ctia TNF-0, IL-6 va IL-1p giam xudng. Qua d6 xac nhén dugc ring ching vi khuén
Lactobacillus fermentum PL9988 c6 tic dung trong viéc t61 thiéu hoa sdc chdng ddc
(tham khao Hinh 9).

DPé xac nhan tic dung chdng oxy héa cia ching vi khudn Lactobacillus
fermentum PL9988, céc tac gia da thuc hién thir nghiém do dac chirc ning chéng oxy
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héa. Két qua duge xac nhan 1a ching vi khun Lacatobacillus fermentum PLI988 c6
khé ning khéng lai thudc diét co do khong thiy ¢ ving e ché sinh trudng ndo trong
ca hai trudng hop véi liéu lwong 10 nM va 100 nM chét diét o, ma tao ra anion
peroxit (superoxide anion), dugc thém vao. Véi ly do ndy, thi xac nhan rang ching vi
khuln Lactobacillus fermentum PL9988 c6 kha ning chéng oxy héa cao (tham khao
Hinh 10 va Bang 5).

Do vay, chiing vi khuén Lactobacillus fermentum va mdi trudng nudi cdy theo
sang ché nay c6 kha ning bam vao t& bao dudng rudt rat tot va c6 kha niang khang
axit t6t va khang lai dich mat t&t, khong c6 bt cr vin d@ gi dbi voi viee di truyén
khéng lai khang sinh va c6 thé &c ché vi khuén gy bénh dudng rudt c6 hai, nang cao
hiéu qua mién dich, c6 tac dung trc ché séc chéng ddc va c6 kha ning chbng oxy hoa.
Thyc té 13, khi ching vi khudn Lactobacillus fermentum PL9988 théa man ddy du cac
diéu kién nhu 13 probiotic, ching vi khudn méi Lactobacillus Sfermentum PL9988 va
mbi trudng nudi cdy ching vi khudn nay duoc st dung nhu mot ché phim probiotic
c6 kha ning tdng cudng ti€u hoa va sirc khoe duong rudt.

Ché pham theo sang ché nay duoc didu ché dua trén phuong phap diéu ché ché
phidm probiotic dién hinh va n6i chung c6 thé & dang huyén phi hodc bot khd. ché
phdm theo sang ché nay duge diéu ché & dang hop phin cta cong thirc dién hinh theo
cich 12 mot hodc nhiéu chit mang dién hinh dung trong dugc phim hoic mdt hay
nhiéu loai phu gia dugc chon va bd sung cho hidu qua cia ching vi khuin
Lactobacillus fermentum PL9988 hodc mdi truong nudi cdy cia ching vi khuin nay
ma 1 thanh phan chinh.

Chét mang c6 thé duge didu ché theo cach lwa chon mét hodc nhiéu loai trong
s& chét pha lodng, chat bién dbi, chit két dinh, tac nhan phan huy, chat 1am ngot, cht
dn dinh va chét khir tring. Phu gia c6 thé duoc didu ché bang cach chon mot hoic
nhidu loai trong sb cac chit tao mui, vitamin va mét tdc nhan chdng oxy hoa.

Trong sang ché nay, chit mang va chit phu gia c6 thé 1a tit ca cac dang dugc
st dung trong duwoc phim. Cu thé hon 13, chét pha lodng c6 thé 13 lactoza
monohydrat, trihaloza, bdt ngo, diu dau nanh, xenlulo vi két tinh (microcrystalline
celluose) hodc D-manitol va chit bién dbi tot hon 13 magie stearat hodic da tan va chit
két dinh t6t hon 13 dugc chon tir nhém cé chira poluvinyipyrolidon (PVP) va
hydroxypropynxenlulo (HPC). Hon nita, tic nhan phan huy t6t hon 1a dugc chon tir
nhom cé chira canxi cacboxymenthynxenlulo (Ca-CMC), natri glycolat tinh bot, kali
polacrilin va polyvinylpyrolidon lién két ngang va chit lam ngot dugc chon tir nhém
c6 chira sucroza (duong mia), fructoza, socbitol va aspartame va chét én dinh duoc
chon tir nhém ¢6 chira natri cacboxymethylxenlulo, B-cyclodextrin, sép ong tring va
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xathan, va chét khir tring dugc chon tir nhém c6 chia methyn p-hydroxybenzoat
methlparaben, propyn p-hydroxybenzoat propylparaben va kali sorbat.

Séng ché @& cap dén thuc phdm dinh dudng ma co chira ching vi khudn méi
Lactobacillus fermentum PL9988 dugc luu giit véi sb hidu luu gitt KCTC12624BP,
ching vi khudn m&i Lactobacillus fermentum PL9037, ching vi khudn m&i
Lactobacillus fermentum PL9038, ching vi khudn méi Lactobacillus fermentum
PL9039, ching vi khudn méi Lactobacillus fermentum PL9040 hoic moi trudng nudi
céycécchﬁngvikhuélnéylmnthmﬂlphﬁnhoatﬁnh.

Chiing vi khuln Lactobacillus fermentum PL9988 c6 trinh tu bazo 16S rARN
duge dnh diu 14 trinh tu s§ 1, ching vi khudn Lactobacillus fermentum PL9037 c6
trinh ty bazo 16S rARN dugc danh ddu 13 trinh tw s6 2, chung vi khudn Lactobacillus
fermentum PL9038 cé trinh tur bazo 16S rARN dugc danh déu 13 trinh tw s6 3, ching
vi khudn Lactobacillus fermentum PL9039 c6 trinh tu bazo 16S rARN duoc danh ddu
14 trinh tur s& 4 va chung vi khuln Lactobacillus fermentum PL9040 c6 trinh tu bazo
16S rARN dugc danh déu 12 trinh ty s8 5.

MBoi trudng nudi cy cc vi sinh VAt néi trén ¢ chira cac axit hitu co khang
khudn khac nhau va cac thanh phan khang khuén phi protein.

Thanh phéan theo sang ché nay bao gdm vi khuén axit lactic khac ma tét cho an
uéng, c6 kha néng tc ché su phat trién cta cac vi sinh v4t ¢6 hai va cai thién su can
bing khuén lac dudng rudt.

Céac ching vi khuén theo sang ché c6 kha ning bam dinh véao t& bio duong
rudt tét, c6 kha ning khang axit tdt, khang dich mat t&t va c6 kha nang ting cuong
strc khée duong rudt thong qua chirc ning khang khuédn ting cudng va hidu qua
chdng oxy héa, hoat tinh ting cuong mién dich, trc ché sbc chdng ddc va wc ché su
phat trién vi sinh vat giy bénh dudng rudt.

Tt hon 1a thuc phdm d& cép dén & trén duogc chon tir nhém bao gdm cac san
phém tr bo stta & dang kem lanh, sita, stta ddu nanh, yo-gut va pho mat, thit, xac
xich, banh my, so c0 la, keo, d6 an nhe, banh keo, banh piza, my Ramen, céc loai my
khéc, keo cao su, cadc dang sup, nude ngot, che, i) uéng, dd uéng ¢ cdn, v.v.

Té6i day, ching vi khudn Lactobacillus fermentum theo sang ché nay dugc st
dung c6 ich nhu 1 thuc phim dinh dudng ma c6 kha ning ting cudng tiéu héa va sirc
khoe duong rudt do c6 kha nang bam dinh vao té bao dudng rudt tdt, co kha ning
khang axit tbt, kha nang khang dich mt tot va khong c6 bit ctr vin dé gi ddi vai viée
truyén kha ning khang khang sinh va c¢6 thé {rc ché su phat trién ciia vi khuén c6 hai
ma giy anh huéng dén dudng rudt trong khi dat dwoc hiéu qua ting cuong kha ning
mién dich, tc ché sbc chéng doc va hidu qua chéng oxy hoéa.
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Mbt vi du vé thuc phdm dinh dudng theo sang ché nay, c6 mot thanh phin
chita bénh & nha dugc 1am dé cai thién chire nang duong rudt, vi du nhu tra, mat hoa
qua, nuéce trai cdy, nude ép hoa qua, dd uéng v.v. ma cé chira, nhu mot thanh phén
hoat tinh, chiing vi khudn Lactobacillus hoic moi truong nudi cdy. Cac thuc phim
dinh dudng phong bénh theo sang ché nay dugc xir Iy thanh céc dang d& mang di ma
khong c6 anh hudng phu dbi vai co thé con ngudi va duoce lwu trit trong khoang thoi
gian dai.

Néu ching vi khudn Lactobacillus hogc mdi truong nudi cdy chira ching nay
duoc st dung lam phu gia thuc phdm, thi ching vi khuln néi trén hodic mdi trudng
nudi cdy c6 thé truc tiép s dung hodc duoge sir dung ciing véi cac thue phdm khéc
hodc cac thanh phan thuc phdm va c6 thé thich hop dé st dung theo cach truyén
théng. Hdn hop céc thanh phan hoat tinh dugc x4c dinh mdt cach thich hop dua trén
muyc dich st dung (ngin chin, ting cudng sirc khoe hoic didu tri). N6i chung khi thue
phim hay 6 udng dugc chuin bi, thi lwong vi khudn duoc dua vao it hon 15 phan so
v6i khbi lwong twong tmg 1a 100 phdn tinh theo trong lwgng chung vi khuin
Lactobacillus hoic mdi truong nudi cdy, tot hon 1a it hon 10 phdn tinh theo trong
lwong. O trudng hop theo dai 1au dai ddi véi st khoe va vé sinh méi trudng hoic
kiém soat strc khoe, khéi lwong noi trén c¢6 thé duge giam xudng dudi mic d& cap.
Do khong c6 bét clr vAn dé gi vé& muc do én dinh, cac thanh phé“m hoat tinh duoc str
dung & mirc cao hon mtc ndi trén.

Khoéng c6 gi6i han dbi véi cac loai thuc phém, mot vi du vé thuc phém ma
chiing vi khudn Lactobacillus hoic mdi trudng nudi cdy duge thém vao, do co thé 1a
thit, xtic xich, banh my, s6 c6 la, keo, dd an nhanh, banh, banh piza, my Ramen, céc
loai my khéc, keo cao su, banh lanh, kem lanh, siia, chét thay thé sira, kem, bo, bo
sita, sita chua, cac san phém stta bao gﬁ”)m pho mat, cac loai sip, nudc ngot, che (trd),
6 ubng, dd ubng c6 con, td hop vitamin, v.v. Thuc phdm néi trén bao gdm tit ca cac
loai thuc phdm dinh dudng thuong thiy.

Thanh phin dd ubng ting cudng sirc khoe theo sang ché co chura cac chit tao
mui khac nhau hodc hydrat cacbon ty nhién, v.v. gidng nhu cic d6 udng thong
thuong truyén thdng. Hydrat cacbon tw nhién c6 thé 13 dudong alcohol (dudng ning
luong thép), vi du nhu, monosacharit, vi du nhu, glucoza, fructoza, v.v., disacarit, vi
di_1 nhu, mantoza, sucroza, v.v., polysacarit, vi du nhu, dextrin, cyclodextrin, v.v.,
xylitol, sorbitol, erythritol, v.v. Chét lam ngot co thé 1a chét 1am ngot tu nhién, vi du
nhu, thaumatin, chiét xuét stevia, v.v. hodc chit lam ngot téng hop, vi du nhu,
sacarin, aspatame, v.v. Ty 1€ cua hydrat cacbon ty nhién cé thé 1a 0,01 g dén 0,04 g
trén 100 ml cua ching vi khudn Lactobacillus hodic d6i véi mdi truong nudi cy, va
ty 18 t6t nhit 14 khoang 0,02 g dén 0,03 g.
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Chiing vi khudn Lactobacillus hodc mdi trudong nudi cdy theo sang ché nay bao
gdm céc chét dinh dudng khéc nhau, cac vitamin, cic chit dién phan, cac chit tao
mili, cdc chét tao mau, cac axit pectic va gbc ciia ching, céc axit alginic va gbc coa
chiing, cc axit hitu co, cic chit lam déy dang keo bao V¢, chit diéu chinh do pH,
chét én dinh, chit khir trung, glixerin, ancohol, cac chét cacbonat hoa dugc st dung
cho céc san phdm d6 ubng cé cacbonat, v.v. Probiotic theo sang ché nay bao gdm
nuée hoa qua ty nhién, d6 udng tir nude hoa quéa va hoa qua tuoi dugc st dung dé
diéu ché d6 udng thuc phdm. Céac thanh phin nay dugc sit dung mét cach doc 1ap
hodc dugc sit dung két hop véi nhau. TV 18 bd sung céc phu gia ndy khong cin qua
quan trong, nhung t6t hon hét 13 ching vi khun va mdi trudng nudi cy theo sang
ché nay nam trong khoang 0,01 % t6i 0,1 % tinh theo trong lugng.

Hon nita, dé st dung & dang ché phdm probiotic, sang ché dé cap dén ching vi
khudn méi Lactobacillus fermentum PL9988 dugc lwu gitt v6i sb hiéu luu gitr
KCTCI12624BP, ching vi khuidn méi Lactobacillus fermentum PL9037, chung vi
khudn méi Lactobacillus fermentum PL9038, ching vi khudn méi Lactobacillus
fermentum P1.9039, ching vi khudn méi Lactobacillus fermentum PLI040 va viée st
dung modi trudng nudi ciy chira cac ching vi khuin nay.

Chiing vi khudn Lactobacillus fermentum PL9988 c6 trinh tu bazo 16S rARN
duoc danh déu 13 trinh tu s 1, ching vi khudn méi Lactobacillus fermentum PL9037
c6 trinh tu bazo 16S rARN dugc danh du 1a trinh tu sb 2, ching vi khuan méi
Lactobacillus fermentum PL9038 c6 trinh tu bazo 16S rARN dwgc danh diu 1 trinh
tur sb 3, ching vi khudn méi Lactobacillus Sfermentum PL9039 c¢6 trinh tu bazo 16S
rARN duoc danh déu 13 trinh tu s6 4 va ching vi khudn méi Lactobacillus fermentum
PL9040 c6 trinh ty bazo 16S rARN dugc danh d4u 12 trinh tu s8 5.

Mbi trudng nudi cdy chira vi sinh vt ndy bao gdm céc axit hitu co khang
khudn khac nhau va céc thanh phan khang khuén phi protein.

Ché phim theo sang ché nay 1a rit tdt cho #n udng cing véi vi khuén axit
lactic ctia sang ché. Sy phat trién ctia cac vi sinh vat ¢ hai dugc e ché khi n. Cac
dang vi sinh vét khac da biét ciing c6 thé bd sung thém vao, d cung cip hoat dong
1am c4i thién sy can bang cum vi khudn dudng rudt.

Chiing vi khudn néi trén khong c6 bat ky kha ning khang ngoai nao (kha ning
truyén) dbi voi khang sinh, vi du nhu, gentamixin, kanamyxin, streptomyxin,
neomyxin, tetracylin, erythromyxin, clindamyxin, cloramphenicol, amplixilin,
synercit (quinupristin va dalfopristin két hop), linezolit, trimetoprim, ciproloxaxin v
riphampixin va c6 kha ning khang ndi ddi véi vancomyxin ma khong cé bét ky su
truyén lai kha niang khang lai khang sinh nao.

-13-



33053

Ching vi khuin méi c6 kha ning bam dinh t€ bao dudng rudt tbt, kha nang
khang axit t6t, kha ning khang dich mét t&t va c6 tac dung khang khuén, tic dung
chdng oxy hoa, ting cudng kha ning mién dich va ¢6 tic dung trc ché sbc chéng doc.

O day, cac ching vi khudn Lactobacillus fermentum va mdi truong nudi ciy
tuong (g theo sang ché nay c¢6 kha ning bam dinh té bao duong rudt tdt, khang axit
t6t, khang dich mat t6t va khong co bat ky nguy hai nao ddi véi viéc truyén khang
khang sinh, hoat dong trc ché cac vi khudn gay hai duong rudt va c6 tac dung ting
cuong kha ning mién dich, c6 tic dung e ché sbc chéng doc va o tac dung chéng
oxy héa. Cu thé, do ching vi khudn Lactobacillus fermentum PL9988 théa man diy
dt tit ca cac dic tinh noi trén nhw probiotic, nén ching vi khudn Lactobacillus
fermentum PL9988 hoic moi trudng nudi cdy ching nay duge st dung nhu 13 ché
pham probiotic ma c6 kha nang kich thich tiéu hoa va nang cao strc khée dudong rudt.

Trong khi d6, dé stt dung nhu thyc phim bd dudng, sang ché nay d& cap dén
chiing vi khudn méi Lacotbacillus fermentum PL9988 dwogc luu gitr véi sb hiéu luu
gift s6 KCTC12624BP, chung vi khudn méi Lactobacillus Sfermentum PL9037, ching
vi khudn méi Lactobacillus fermentum PL9038, ching vi khudn méi Lactobacillus
fermentum PL9039, ching vi khudn méi Lactobacillus fermentum PL9040 va mbi
treong nudi cdy chira cac ching vi khudn nay.

Chiing vi khuln Lactobacillus fermentum P19988 c6 trinh tir bazo 16S rARN
dwoc danh dau 14 trinh tr s6 1, ching vi khudn mé6i Lactobacillus fermentum PL9037
c¢6 trinh tu bazo 16S rARN dugc danh du 12 trinh tu s 2, ching vi khudn mé&i
Lactobacillus fermentum PL9038 c¢6 trinh tw bazo 16S rARN duogc danh diu 12 trinh
tu s6 3, ching vi khudn méi Lactobacillus fermentum PL9039 c6 trinh ty bazo 16S
rARN duge d4dnh d4u 12 trinh tr s 4 va ching vi khudn méi Lactobacillus fermentum
PL9040 c6 trinh tr bazo 16S rARN dugc danh dau 14 trinh tu s6 5.

Moi truong nudi cdy vi sinh vat niy bao gdm céc axit hiru co khang khuén
khéc nhau va céc thanh phan khang khudn phi protein.

Ché pham theo sang ché nay 1a rat tdt cho an ubng cung vdi vi khudn axit
lactic ctia sang ché. Su phat trién cta cac vi sinh vat ¢ hai dugc tre ché khi an ching.
Céc dang vi sinh vat khac da biét ciing c6 thé bd sung thém vio, d& cung cdp hoat
dong lam cai thién sy can béng lac khudn duong rudt.

Ching vi khuén nay c6 kha ning bam dinh té bao duong rudt tdt, kha ning
khang axit t6t, kha ning khang dich mat t&t va c6 thé ting cudong hoat dong strc khoe
duong rudt cling véi su trg gitp cia kha niang khang khuén, tac dung chéng oxy hoa,
hoat dong ting cudng mién dich, e ché sbc chéng doc va trc ché su phat trién vi sinh
vat gdy hai dudong rudt.
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Tét hon hét 13 thuc phdm noi trén duoc chon tir nhém c6 chta cic san phim
sita dugc 1am tir kem lanh, sita, sita dau nanh, yo-gut va pho mat, thit, xac xich, banh
my, s6 ¢b la, keo, d6 #n nhanh, banh, banh plza my Ramen, cic loai my khac, keo
cao su, cac loai stip, dd ubng, tra, dd ruou, dd ubng c6 cdn, v.v.

Pén day, chung vi khuin Lactobacillus Jermentum theo sang ché nay c6 kha
ning bam chit va té bao dudng rudt tét, khang axit t6t, khang dich mat t6t va khong
c6 bat ky nguy hiém nao trong viéc truyén khéng thudc khang sinh va c6 kha nang uc
ché cac vi khuén gy hai dudng rudt trong rudt va c6 kha ning tang cudng mién dich,
trc ché séc chéng doc va chéng oxy hoa, do vay cé thé duoc sir dung mot cach co loi
nhu 13 thyc phim dinh dudng ma c6 kha ning kich thich dai tién va ting cudng stc
khée duong rudt.

Séng ché nay duogc mo ta chi tiét cung véi cac phuong an dién hinh va céc vi
du diéu ché.

Céc phuong 4n dién hinh va cac vi du diéu ché dusi ddy chi danh cho muc
dich minh hoa va ndi dung cua sang ché khong bi gidi han bédi cac phuong an va vi
du diéu ché nay.

Vi du thire hién sang ché

Phuong 4n 1: Phan 14p c4c ching vi khuén.

Céac mau phan ngudi duoc thu thap tir 101 nguoi trudng thanh khoe manh song
0 tdm ngdi lang & ving Jullabukdo, Han Qudc ma dugc biét dén 13 vanh dai séng tho
& Han Quéc 1a nhing ngudi di dai tién thuong xuyen va dugc bdo quan & trang thai
dong cing & phong thi nghiém trong sau gid. Cac mau phén nay dugc pha loiing cliing
v6i nuée mudi vo trung va dugc ciy truyén vao moi truong nudi cdy bang thiét bj De
Man Rogosa (MRS. Difco, Becton Dickinson, Sparks, Md.USA) duogc kinh phet va
nudi trong 1dng kinh trong 48 gio & nhiét d6 37° C. Cac khudn lac ma nhin gidng vi
khuén axit lactic duge thu thap va mot khuén lac duoc tach ra (tac gid Lee, HM, Lee
Y, 2008, Letters in Applied Microbiology 46, 676-681). Trong truong hop cac miu
giéng nhau ctia khuin lac dugc quan sat boi cing mét ngudi, thi ching vi khuin dugc
tach ly va phan tich tdi da 12 hai khuin lac. Chung vi khuan ma thé hién phan ng 4m
tinh dugc chon tir cac khuédn lac phan 18p thong qua phén tmg catalase. Sau d6 céc
ching vi khuin duge nhudm Gram va ching vi khudn ma duong tinh v6i Gram va &
dang que duogc tach ra.

Phuong 4n 2: Nhan dién cac chung vi khuén.

Trinh ty bazo gen 16S rARN dugc thuc hién dé nhan dién cac chung vi khuin
duoc phén 14p ¢ Phuong 4n 1.

Cu thé hon, ching vi khuin dugc nhin dién béng cach st dung may chu
EzTaxon-e (http://eztaxon-e-ezbiocloud.net/; Kim et al.,, 2013) 1a trinh tu bazo va
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thudt toan Blast tai trang web chu Trung tim qubc gia vé thong tin sinh hoc
(http://www.ncbi.nlm.nih.gov) va phén tich phét sinh loai phan tir dua trén trinh tu
bazo 16S rARN.

Két qua nhu dugc thé hién & Hinh 1, xac nhén ring ching vi khudn
Lactobacillus fermentum PL9988 theo sang ché nay la mot ching méi c6 trinh tu
bazo 16S rARN dugce danh diu 13 trinh tw s6 1 va nhan dién 16S rARN duoc 99,42%
so v6i chung vi khudn chudn CECT562 (ching Lactobacillus fermentum CECT562)
ctia chung vi khudn Lactobacillus Jermentum (Hinh 1). Hon nita, ching vi khuan noi
trén dwoc dit tén 13 Lactobacillus fermentum PL9988 va duogc giri vao ngay
16/06/2014 c6 sb t& khai luu gift vé6i s6 hiéu luu gilt 1a KCTC12624BP tai Trung tim
tai nguyén vi sinh vt cia Vién nghién ciru v& sinh hoc va cong nghé sinh hoc Han
Quéc (KRIBB).

Hon nita, nhiéu ching vi khuin duoc phén 18p va nhén dang theo cling mot
phuong phép.

Két qua nhu dugc thé hién tir Hinh 2 t6i Hinh 5, bbn ching vi khuin
Lactobacillus fermentum duwgc phan 1ap va nhan dién, cdc ching nay khic so véi
ching vi khuén Lactobacilluss Jermentum PL9988 theo sang ché nay va c6 trinh tu
bazo 16S rARN dugc danh déu 1a trinh tw s6 2 dén trinh tw s6 5 va c6 do tuong dong
16S rARN trén 99% so v6i chiing vi khuan Lactobacillus fermentum chuin CECT562
(Hinh 2 t6i Hinh 5). Cé4c ching vi khudn néi trén duoc dat tén 1a Lactobacillus
Jermentum PL9037, Lactobacillus Jermentum PL9038, Lactobacillus fermentum
PLI9039 va Lactobacillus fermentum PL9040.

Phuong 4n 3: Nhuom mau chiing vi khudn Lactobacillus Jermentum PL9988.

Phuong phdp nhudém Gram duoc thuc hién dé xac nhén hinh dang cia ching
vi khun Lactobacillus Jermentum PL9988 phan 14p theo Phuong an 1.

Cu thé hon, chung vi khuan néi trén dugc nudi & moi truong nudi cdy thach
tring dinh dudng & nhiét d6 30° C trong 24 givy dé phén tich miu ching vi khuin
Lactobacillus fermentum PL9988 dugc phan 14p va nhén dién & Phuong 4n 1 va 2,
ching vi khudn duge phét 1én tAm kinh trugt va miu chung vi khudn va miu khuin
lac dugc quan sat bang kinh hién vi, thi nghiém nhuém méau Gram duoc thuc hién
bing cach st dung b cong cu nhuém Gram (Sigma Diagnostics, Kit HT 90-A) dugc
san xuit boi Tép doan Sigma.

Két qua duoc thé hién trén Hinh 6, x4c nhén ring hinh dang cua ching vi
khuan Lactobacillus JSermentum PL9988 theo sang ché niy co cung hinh dang vdéi

chiing hinh que duong tinh Gram cua ching vi khuan Lactobacillus fermentum dién
hinh (Hinh 6).
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Phuong an 4: X4c nhan tinh nhay cam d6i véi khéng sinh cia ching vi khuin
Lactobacillus fermentum.

Phuong phap pha loang dung dich dugc thuc hién dé do do nhay dbi voi khang
sinh cta ching vi khuin Lactobacillus Jermentum PL9988 dugc phan lap & Phuong
an 2. Viéc kiém tra tinh nhay cam d6i véi khéng sinh cua vi khudn axit lactic theo
tiéu chudn ISO (International Organization for Standardization), CSLI (Clinical and
Laboratory Standards Institute) va EUCAST (European Commitee on Antimicrobial
Susceptibility Testing), nhung khéng thiét 1ap bit ky tiéu chi d khang nao d6i véi
cac loai khac nhau ctia vi khuin axit lactic. Vi vay, stc dé khang dugc xac dinh mot
cach twong dbi theo cach nay & thuc hién dong thoi viéc kiém tra tinh nhay cam cua
cac chung vi khudn Lactobacillus Jermentum phan 1ap néi trén.

Cu thé hon, viéc kiém tra tinh nhay cdm khang sinh cta vi khuin axit lactic
duoc thuc hién biang phuong phép pha loang dung dich véi viéc str dung két hop méi
truong nudi céy (pH 6,7) ctia mdi truong nudi cdy LSM (IST nu6e dung (Iso-
Sensitest, 90%; Oxoid) va MRS nuéc dung (10%) dua trén huéng din ISO
(IS010932:2010(E)), Sita va céch x4c dinh céc san phim sita vé ndng d6 trc ché téi
thiéu (MIC) ciia khéng sinh dp dung déi véi loi khuén bifido va vi khudn axit lactic
phi dudng rudt (LAB). Thi nghiém dugc thyc hién trong dai ndng d6 tir 0,5 pg/ml téi
256 pg/ml bing cach sir dung khang sinh gentamixin, tetracilin, erythromixin,
clindamixin, cloramphenicol, ampixillin, vancomixin, két hop cua synercit
quinuprixtin va dalphoprxtin, linezolit va riphampixin ma dugc goi y trong hudng
dan ISO. Cac loai khang sinh thir nghiém duoc didu ché véi ndng d6 glp doi (2x) va
cic khang sinh duoc diéu ché do dugc chia thanh 50 pl cho ting 1 trong tAm
microplate. Vi khudn axit lactic nudi cdy qua dém dugc tiém vao bng ¢ chira khang
sinh, va tdm microplate ma c6 cac ching vi khuin d3 tiém vao dugc nudi cdy trong
48 gi6 & 37°C & diéu kién ky khi va két qua duoc quan sat.

Két qua duge thdy & Béng 1, x4c nhan ring ching vi khuin méi Lactobacillus
Jermentum theo sdng ché nay c6 strc dé khéng cao & ndng do trc ché téi thidu MIC) =
trén 128 pg/ml dbi V61 vancomixin, do d6 x4c nhan ring cac ching vi khuin
Lactobacillus fermentum cé hién twong do thanh bén trong day 1a dic trung phd bién
ctia vi khudn axit lactic. Hon nita, khong giéng nhu ching vi khuan Lactobacillus
Jermentum PL9037, Lactobacillus Jermentum PL9038, Lactobacillus Sfermentum
PL9039 va Lactobacillus fermentum PL9040 mdi ching ¢6 mot hoic nhidu stc dé
khéng d6i véi gentamixin, erythromixin va clindamixin, xac nhan ring ching vi
khudn Lactobacillus Jermentum PL9988 c6 kha nang nhay cam véi tit ca cac loai
khang sinh. Diéu nay cho thiy ring chung vi khuin Lactobacillus Sermentum PL9988
khong c6 bét ky nguy hiém nao déi véi viéc truyén khéng khang sinh (Bang 1).
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Béng 1 14 Két qua clia cac phép do ndng do we ché tdi thiéu (MIC) caa céc
chiing vi khuan Lactobacillus fermentum.

S6 nhan Néng d6 e ché tbi thiéu (MIC)

dién | GEN |TET| ERY | CLI | CHL | AMP | VAN | SYN [LIN| RIF
PL9988 8 8 1 0,06 8 0,5 | >128 | 1 4 0,5
PL9037 | 16 8 8 4 4 05 | >128 | 0,5 | 4 0,25
PL9038 8 4 8 4 8 05 | >128 | 0,5 | 4 | <1,125
PL9039 | 16 8 8 | 025 8 05 | >128| 0,5 | 8 | <0,125
PL9040 | 16 4 4 0,5 8 1 | >128] 0,5 | 4 | <0,125

(GEN: gentamixin, TEF: tetracilin, ERY: erythromixin, CLI: clindamixin,
CHL: cloramphenicol, AMP: ampixillin, VAN: vancomixin, SYN: synerxit, LIN:
linezolit va RIF: riphampixin).

Phuong 4n 5: X4c nhan kha ning &rc ché vi khuén gy hai cta chung vi khuin
Lactobacillus fermentum.

Céc thi nghiém sau day dwoc thuc hién dé do kha ning trc ché vi khudn gy
hai d6i v6i ching vi khuén méi Lactobacillus fermentum duge phan 14p & Phwong 4n
1.

Cu thé hon, dich trong subt dugc didu ché theo cach vi khudn axit lactic dugc
nudi ciy trong 25 gid & mdi truong nudi cdy 16ng MRS va duogce ly tim. Sau vi khuén
gy hai bao gdm Escherichia coli 0157:H7 ATCC43894, Salmonela typhimurium
CCARM 8001, Samonela enteritidis CCARM 8010, Enterococcus faecalis CCARM
0011, Staphylococcus aureus CCARM 0045 va Listeria monocytogenes CCARM
0019 duoc cdy vao méi trudong nudi cdy Mullter Hinton (MH) sau khi d6 duc dugc
diéu chinh theo tiéu chuin McFaland 0,5. Mot 15 dugc tao ra & moi truong nudi céy
bang cach st dung dng nghiém khir tring va 1 ml dich trong subt nuéi cy chua vi
khuén axit lactic duge tron véi 200 pl thach tring (3%) va hdn hop duoc db vao 18.
Listeria monocytogenes dwgc nudi ciy & 30° C va vi khudn gy hai khéac con lai duoc
nuoi céy & nhiét @6 37° C, va su hién dién ctia ving trc ché va kich thuée we ché duge
xac nhéan.

Két quéa dugc thé hién trén Hinh 7 va Béang 2, xac nhén réng chung vi khuén
Lactobacillus fermentum PL9988 c6 hoat dong trc ché d6i v6i cac vi khudn khac nhau
do dugc x4c nhan rang ching vi khudn Lactobacillus fermentum PL9988 da cho thdy
hoat dong trc ché dbi v6i nam loai vi khuin gdy hai ngoai trir Escherichia coli
0157:H7. Hon nita, ching vi khuin Lactobacillus fermentum PL9037 va
Lactobacillus fermentum PL9038 cho thy hoat déng rc ché dbi voi nam vi khudn va
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duoc xac nhin ring ching vi khudn Lactobacillus Jermentum PL9039 va
Lactobacillus fermentum PL9040 cho thdy hoat dong tc ché vi khuin géy hai tuong

tu nhu ching vi khuan Lactobacillus Jermentum PL9988 ctia sang ché nay (Hinh 7 va
Bang 2).

Béang 2
S6 nhan Uc ché vi khuin gay hai
dién EC ST SE EF SA LM

PL9988 - 21 21 21 19 23
PL9037 18 20 22 21 - 29
PL9038 17,5 21,5 21,5 21 - 28
PL9039 16,5 21,5 20,5 20 19 27
PL9040 16,5 19,5 20 20 19,5 26

EC: Escherichia coli 0157:H7 ATCC43894
ST: Salmonella typhimurium CCARM 8001,
SE: Salmonella enteritidis CCARM 8010,
EF: Enterococcus faecalis CCARM 0011,
SA: Staphylococcus aureus CCARM 0045,
LM: Listeria monocytogenes CCARM 0019

Phuong 4n 6: Xac nhin mitc dd nhay cam khing sinh cia ching vi khuin
Lactobacillus fermentum.

Kiém tra hién tuong tan huyét va chat doc hai va kiém tra viéc tao ra enzym co
hai dugc thuc hién @ do su an toan cia co thé con nguoi sau khi ching vi khuin méi
Lactobacillus fermentum phan 13p & Phuong én 1 duoc st dung. Kha ning giy bénh
ctia vi khuén phu thudc rat 16n vao kha ning thdm nhép té bao. Viéc tham nhap té bao
can phai ¢6 mot kha ning phan hiy protein. Mot thir nghiém phéan ung hoa long
gelatin duoc thyc hién dé x4c nhan kha nang phéin hiy protein.

Cu thé hon, vi khun thi nghiém dugc cdy vao moéi truong nudi ciy thach mau
va nudi trong 24 giv & nhiét 6 37°C, va hién tu(mg tan mau (tiéu mau) xuit hién. Vi
khuén thi nghiém duoc cdy vao méi tredng nudi cdy gelatin MRS c¢6 chira 0,3 g chiét
xuét tir thit bo, 0,5 g chét dan bach (pepton), 12 g gelatin va 100 ml mdi truong nuoi
cay MRS va dugc nudi trong 6 tudn & nhiét d6 35° C. Sau d6 dugc 1am lanh trong 4
gio va phan Umg héa 16ng gelatin dugc quan sat ciing véi nhém kidm soat ma khong
duoc ciy cing véi vi khudn. Néu moi truong nudi ciy khong cung lai sau khi lam
lanh, x4c dinh ring d6 1a phan ng duong tinh. Hon nita, c4c san phim cia bét ky
chit gay hai nao, vi du, ureaza (enzym xuc tdc phan hily ure thanh amonia va cacbon
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dioxit), indol (mdt din xuit ctia amino axit tryptophan), axit phenylpyruvic, v.v. va
bét ky enzym géy hai nao dugc sinh ra boi mot phin cia c4c vi sinh vat duong rudt,
vi du, B-glucuronidaza va B-glucosidaza da duoc xac nhén.

Két qua duoc thiy & Bang 3, xdc nhén ring ching vi khudn méi Lactobacillus
Jermentum PL9988 1a 4m tinh véi tit ca cac phén ng hoda 16ng gelatin va véi ca véi
ureaza, indol, axit phenylpyruvic, v.v. d6 13 mot su trao dbi chét c6 hai ctia san phim
va mét trong cac B-glucuronidaza va p-glucosidaza 1a cac enzym c6 hai khéng duoc
sinh ra.

Nguoc lai, khic vé6i ching vi khudn Lactobacillus Jermentum PL9988, chiing
vi khudn Lactobacillus Jermentum PL9039 cho thiy hién twong tan huyét typ-a, va
xac nhan ring ching vi khuan Lactobacillus JSermentum PL9037, ching vi khuén
Lactobacillus fermentum PL9038 va ching vi khudn Lactobacillus Sfermentum
PL9040 sinh ra c4c san phdm trao ddi chit c6 hai hodc cic enzym c6 hai. Pidu d6 x4c
nhan ring chung vi khuin Lactobacillus Jermentum P1L9988 13 an toan nhit (Bang 3).

Béng 3
" San sinh ra céc chit c6 hai Sén sinh r,a Cé_c enzyin
Hién ¢c6 hai

S6 nhan dién tuong tan Axit B- B-

huyét  |yreaza | indol phenylpyru glucuro glucos

vic nidaza idaza
PL.9988 X X X X X X
PL9037 X ) X X X X
PL9038 X X 0) X 0) X
PL.9039 0] X X X X X
PL9040 X X X 0) X 0]

Phuong 4n 7: Kha ning khing axit va dich mat cia ching vi khuin
Lactobacillus fermentum.

Céc thi nghiém vé kha nang khéng axit va khang dich mat dugc thuc hién dé
do khd ndng khang axit va khang dich mat cua ching vi khudn Lactobacillus
Jermentum dugc phan 1ap & Phuong 4n 1.

Cu thé hon, dé do & moi truong tuong tu véi diéu kién trong dng tiéu hoéa, thi
nghiém vé kha nang khang axit dugc thuc hién bang cach sit dung dich da day nhéan
tao trong d6 1.000 U/ml vi dich t6 duoc thém vao moi trueong nudi cdy ¢ pH 1a 3,0.
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Chung vi khuin axit lactic da phén 18p dugc nudi trong 24 gid & moi truong nudi cdy
dang dich léng va duoc ly tAm, cac té bao dugc thu thip va rira sach ba 1an bang dung
dich nuéc mubi vo trang. Mot lugng tuong tur dich vi da day nhan tao dugc thém vao
dich trong sudt va hén hop dugc phan tmg trong 90 phut & cung diéu kién so véi didu
kién nudi vi khudn axit lactic. M3u va nhém kiém soat dugc pha loang va dugc phét
1én tim MRS. Sé luong vi khuin séng dugce dém va diu ra khang axit s& dugc do.
Hon nita, thi nghiém vé khéng dich mat dugc thuc hién béng cach str dung moi
trrong nudi cdy vi khudn axit lactic ma da duge xtr ly trong 90 phut & diéu kién dich
vi da day nhén tao va duoc thuc hién bing cach sir dung chét 16ng dich mét nhn tao
trong d6 c6 0,3% dich mat (chiét xuit tir mat lon, Sigma) va 1.000U/ml tripxin duoc
thém vao moi trudng nuéi ciy c6 pH 14 7,0. M6i truong nudi cdy dugc xit ly cling véi
dich vi da day nhan tao d4 duoc ly tAm, va chét 16ng dich méit nhéan tao dugc thém
vao cling mdt lugng gidng nhu dich trong suét, hdn hop dugc phan tmg trén 90 phit,
hdn hop phan tng dugc so sanh véi nhém kiém soat va dugc pha lodng va phét 1én
tdm MRS. Sé lwong vi khudn con séng duge dém va dau ra khang dich méat duoc do.
Két qua nhu duoc thiy trong Bang 4, x4c nhén ring ching vi khuin

Lactobacillus fermentum PL9988, ching vi khuan Lactobacillus fermentum PL9037,
chung vi khuin Lactobacillus Jermentum PL9038 va ching vi khudn Lactobacillus
JSermentum PL9039 c6 kha ning ton tai tham trf ca sau khi xtr Iy dich da day nhan tao
va dich mat nhén tao. Cu thé, xac nhan réng hau hét cac chiing vi khuin Lactobacillus
Jermentum PL9988 con séng s6t sau khi xir ly dich da day nhén tao va dich mét nhan
tao. C6 thé xac nhan ring chung vi khudn Lactobacillus Jermentum PL9988 1a tuyét
voi trong viée khang lai axit va khédng lai dich mat (Bang 4).

Béng 4
Dich da Axit dich
) MRS . )
S6 nhén day mat
dién 180
0 phut 90 pht ) 90 phut 90 phut
phut
PL9988 | 3,70x10% | 4,30x10° | 4,70 x10° | 9,60 x10° 4,80 x108
PL9039 | 3,50x10% | 4,10x10° | 4,40x10° | 7.20 x10° 3,10 x108
PL9038 | 3,60 x10% | 420x10° | 4,70x10° | 6.80 x10° 3,70 x108
PL9039 | 3,70 x10% | 4,30x10° | 4,60x10° | 8,40 x10° 3,60 x108
PL9040 | 3,60 x10% | 3,90x10° | 4,30x10° | 6,50 x10° 3,80 x10°
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Phuong 4n 8: Xé4c nhén kha ning bam dinh vao cac t& bao duong rubt cua
chiing vi khun Lactobacillus fermentum PL9988.

Céc thi nghiém sau ddy dugc thuc hién dé& do kha ning bam dinh vao cac té
bao dudng rudt chia ngudi dbi véi ching vi khudn Lactobacillus fermentum duge
phén 14p & Phuong an 1.

Cu thé hon, té bao Caco-2 (Ngan hang luu trit t& bao Han Qudc) 1a dong té bao
duong rudt ciia ngudi duge nudi trong thiét bi nuoi céy & nhiét d6 37° C va 7% CO»
bing cach sir dung méi truong nudi cdy MEM (Eagles, Gibco) c6 chira 20% huyét
thanh bao thai bod khong hoat dong (huyét thanh bao thai bo, FBS, Gibco) va 1% (v/v)
thudc chéng nim (khang sinh chéng nim, Gibco). Té bao Caco-2 phat trién hon 70%
trong tAm va vi khudn axit lactic (1x108 CFU/ml) dugc nudi bang nuéc ding MRS
dugc rira sach ba 14n sit dung 10mM PBS(pH 7,0), va dugc khudy duc tai 1 ml méi
truong nudi cdy MEM va duoc thém vao cac tAm da didu ché twong ung. Vi khuén
axit lactic dugc phan tmg trong 1 gid & thiét bj nudi cdy CO; tai nhiét d6 37° C, cac
tAm duoc rira sach ba lan bf?mg 10mM PBS, qua d6 loai trir dugc cac vi khuén axit
lactic khong bam dinh duoc, va dugc tron st dung 4% tac nhan cb dinh ¢ chira 100
ml ctia 35% phormandehit, 16 g Na;HPO4 va 4 g NaH,PO4-H,O trong 1 lit nuée cit
va duge nhuém Gram nhu dd md ta trong Phuong an 3. Hon nita, tAm phan tng do
duogc rira sach ba 1an béng 10mM PBS va 1 ml TritonX-100 0,1% dugc thém vao, thu
duoccéctébéovéwdkhuénaxﬁiacﬁcngungtubéngrnétcéinao.Séluqngvikhuén
axit lactic phét trién trong tdm nudc ding MRS dugc dém bing phuong phép pha
logng lién tiép, va sd luong vi khuén axit lactic bam dinh 1én céc té bao dudng rudt
ctia ngudi duoc x4c nhan. Thi nghiém bam dinh néi trén duge thuc hién ba lan, sau
d6 14y gid tri trung binh.

Két qua nhu duogc thiy trén Hinh 8, do dwoc x4c nhan 14 khoang 2,8x10¢ CFU
ctia chiing vi khudn Lactobacillus fermentum PL9988 dugc bam dinh 1én céc té bao
dudng rudt trong ting moi truong, c6 thé xac nhén ring chung vi khuén
Lactobacillus fermentum PL9988 c6 thé sdng trong rudt ciia ngudi va c6 thé phat
trién ¢ diéu kién duong rudt (Hinh 8).

Phuong 4n 9: X4c nhin tac dung ning cao khi ning mién dich ctia ching vi
khuan Lactobacillus fermentum P19988.

Néu vi khuén khong gy bénh (vi khuén axit lactic) kich thich cac dai thuc
bao, TNF-o, 14 cytokin giy viém s& dugc phan tiét. Vi Iy do nay, mirc d9 clia cytokin
mRNA ting 1én va cac phan tiét IL-10, do vy c6 duoc tic dung ning cao kha ning
mién dich. Lién quan dén hoat dong nay, cc thi nghiém sau ddy duoc thuc hién dé
x4c nhan ndng d6 cia TNF-q, IL-6 va IL-1B ma dugc phan tiét tir dai thuc bao béi
ching vi khuan Lactobacillus fermentum PL9988 dwgc phan lap & Phuong an 1.
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Cu thé hon, dong té bao dai thuc bao RAW 264.7 (Ngan hang t& bao Han
Quéc) duoc nuodi tai RPMI 1640 (Roswell Park Memorial Institute-1640, Gibco BRL,
dao Grand, Hoa Ky) c6 chira 10% huyét thanh bao thai bd (Gibco) va 1% thube
khéng sinh chdng nim (Gibco) duge cy vao tAm 96 18 & mirc 1,0x105 /18, va céc té
bao dugc kich thich bang 1 pg/ml Lipopolysacarit, LPS. Sau d6, mbi vi khuin axit
lacitc nudi trong nude ding MRS duge rira sach ba 1an bang PBS, va vi khudn axit
lactic d4 rira sach duogc khuéy duc & RPMI 1640 tao ra sb lwong vi khuén cudi cing 12
1,0x108 CFU/I3 dugc chia 1én cic tAm va dugc nudi bing thiét bi nuéi cdy CO; trong
24 gi & nhiét d6 37° C. Thu dugce dich trong sudt nudi cdy trong d6 chi c¢é6 LPS phan
ting, dich trong sudt nudi cdy trong d6 chi ¢6 vi khudn axit lactic dwoc phan ung va
dich trong sudt nudi cy c6 ci LPS va vi khuén axit lactic dugc phan tmng, ndng d6
ctia TNF-q, IL-6 va IL-1B ma 14 cytokin lién quan dén viéc ning cao kha ning mién
dich ton tai trong dich trong sudt nudi céy té bao thu dugc dugc phan tich dya trén
céc budc tir viéc san xuét st dung bd cdng cu Cytokin TNF-a (Biosource, CA, USA).
C4c thi nghiém néi trén duge thuc hién ba 1an sau d6 14y két qua trung binh.

Két qua nhu dugce thiy & Hinh 9, trong trurong hop ma céc dong té bao dai thuc
bao dugc kich thich bdi LPS va ching vi khudn Lactobacillus fermentum PL9988
dugc xtt ly, x4c nhén ring cac viéc bai tiét ra TNF-a, IL-6 va IL-1B giam di so véi
nhém xtt Iy chi c¢6 LPS. Vi vdy, c6 thé xac nhan ring ching vi khudn Lactobacillus
fermentum PL9988 c6 tic dung ning cao kha ning mién dich va thuc té 1a do su bai
tiét TNF-a, IL-6 va IL-1p dugc giam di véi sy trg gitip cia LPS, thi xac nhan ring
chiing vi khudn Lactobacillus fermentum PL9988 c6 chirc ning giam thiéu bat ky séc
chbng d6c nao gay ra béi LPS khi bi nhiém vi khudn (Hinh 9).

Phuong 4n 10: Xé4c nhan tic dung chéng oxy hoéa cua ching vi khuin
Lactobacillus fermentum P1L9988.

Thi nghiém do ludng chire ning chéng oxy héa dugc thuc hién dé x4c nhan tac
dung chdng oxy hoéa clia ching vi khuln Lactobacillus fermentum PL9988 dugc phan
lap & Phuong an 1.

Cu thé hon, ching vi khuin nudi qua dém dugc thém vao dung dich nuéce
mudi, do d6 tao ra huyén pht 107 CFU/ml. 0,1 ml huyén phi duogc cdy vao moi
truong nudi cdy MRS va duge nudi qua dém & nhiét d6 37° C trong dia gidy c6 chira
10 pl thudc diét cé manh tan trong dung dich nudce mubi, vung Uc ché su phat trién
duoc do b%}ng mot thuée do. Hon nita, 10mM va 100mM thude diét cé manh dugc
thém vao huyén phii va dugc nudi qua dém, su phat trién cta vi khudn dugc do bang
hédp thu 600 nm timg gid va kha ning khang lai loai oxy phan @img (ROS) dugc do
lwdng. Chung vi khuan Lactobacillus fermentum PL9005 dugc danh ddu trong t& khai
giri di KCCM-10250 dugc str dung 1am nhém kiém soét.
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Két qua nhu dugc thiy trén Hinh 10 va Bang 5, trong truong hop ching vi
khuan Lactobacillus Jermentum PL9005 dugc danh diu trén to khai gui di KCCM-
10250, ving trc ché phat trién dugce quan sat khi 100mM thubc diét ¢6 manh duoc
thém vao. Péi véi chung vi khuin Lactobacillus fermentum P1L9988 cua sang ché
ndy, ving tc ché phat trién nhu vay khong quan sat thiy khi 10nM va 100nM thubc
diét cé manh duoc thém vao, diéu d6 xac nhén rang c6 su khéng lai dbi voi thube diét
c6 manh. X4c nh4n ring ching vi khuin Lactobacillus Sfermentum PL9988 cé kha
ning chéng oxy héa tét (Hinh 10 va Béng 5).

Bang 5: Vung trc ché phat trién do peoxit anion ma thube diét ¢o tao ra.

Nbng o thubc diét co Chuing vi khuan Lactobacillus fermentum
(mM) PL9988 PL9005
0 0 0
10 0 0
100 0 16
Don vi (duong kinh): mm

Vi du didu ché 1: Didu ché thuc phém.

Thuc phdm c6 chta chung vi khudn Lactobacillus Sfermentum P1.9988 va mdi
tredng nudi ciy chira chung vi khuén nay theo séng ché dugc didu ché theo céc cach
sau day.

1-1. Didu ché gia vi niu an.

Gia vi ndu #n dung dé cai thién chirc ning dudng rudt duge diéu ché theo cach
tron ching vi khuan Lactobacillus Jermentum PL9988 va mdi trudong nudi cdy voi ty
16 1 dén 12 phan tinh theo trong lugng twong tng véi 100 phén tinh theo trong lugng
clia gia vi ndu an.

1-2. Bidu ché stip va nude sbt.

Sup va nuée sét ding dé cai thién chirc ning dudng rudt duoc diéu ché theo
cich cho 1 d&n 12 phén tinh theo trong lugng ching vi khudn Lactobacillus
JSermentum PL9988 va mdi truong nudi cdy ching ndy vao 100 phén tinh theo trong
luong cta sup va nudce sét va san phim thit duoc xit ly va my.

1-3. Pidu ché céc san pham tir sira.

1 dn 12 phin tinh theo trong luong cia ching vi khuin Lactobacillus
Jermentum PL9988 va moi truong nudi cdy ching nay theo sang ché dugc thém vao
100 phén tinh theo trong luong sira, do d6 cac san phdm sita khac nhau nhu bo va
kem lanh dugc 1am st dung tir loai sita néi trén.
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1-4. Didu ché ngii céc kho.

Bot kho duogc chuén bi theo cach 1a ching vi khuin Lactobacillus Sfermentum
PL9988 va mdi trudng nudi ciy ching nay theo sang ché dugc giam ap va lam giau
trong thiét bi lam gidu chan khéng va dugc siy kho bang céch xit va sdy gi6 noéng, va
hén hop sy kho ndy dugc sang trén ludi 60 mét dé tuan theo kich c& hat.

Ngii céc khd duge lam theo cach tron cac hat gao, hat ngii cbc va ching vi
khuén Lactobacillus fermentum PL9988 va méi truong nudi ciy ching nay.

Vi du diéu ché 2: Diéu ché d ubng,

2-1. Diéu ché dd ubng ngot c6 ga.

5 dén 10 phan tinh theo trong luong duong, 0,05 dén 0,3 phan tinh theo trong
lwong axit xitric, 0,005 dn 0,02 phén tinh theo trong lugng dudng caramen, 0,1 dén
1 phén tinh theo trong lugng vitamin C va phu gia 10 phin tinh theo trong lugng
ching vi khudn Lactobacillus Jermentum PL9988 va moi trrong nudi chy ching nay
theo séng ché dugc tron véi nhau, hén hop trén dugc tron véi ching vi khuin
Lactobacillus fermentum P19039 hoic 94 phan tinh theo trong lugng nudce ct duoc
tron thanh si-r6. Si-r6 dwgc khtt tring trong khoang tir 20 dén 180 gidy ¢ nhiét ¢ 95°
C dén 98° C, hdn hop duoc tron v6i nude lanh theo ty 18 1:4, va 0,5 dén 0,82 phin
tinh theo trong lwgng khi cacbonat dwgc bom vao, nhu vy diéu ché dugc nude ngot
o ga.

2-2. Pidu ché nuéc ngot churc nang.

10 phan tinh theo trong luong ching vi khudn Lactobacillus Sfermentum
PL9988 va méi trudng nudi ciy chia ching nay dugc trdn véi 0,1 phin tinh theo
trong luong vitamin C, 5,8 phan tinh theo trong luong fructoza, 3,8 phan tinh theo
trong luong duodng tring, 0,12 phan tinh theo trong luong axit xitric, 0,03 phan tinh
theo trong lugng axit malic, 0,04 phén tinh theo trong lwgng natri citrat va 0,02 phén
tinh theo trong lugng danh danh xanh va hén hop dugc hoa tan hoan toan trong nude
dd dugc dong. Nude hoa tan duge diéu chinh béng cach st dung thiét bi do nudc sao
cho tong luong nuéce 1a 100 phén tinh theo trong lugng.

2-3. Pidu ché @ ubng bd dudng.

Cac thanh phén phu, vi du, 0,5 phén tinh theo trong lugng si-ro dudng bép
fructoza cao, 2 phén tinh theo trong luong oligosaccharit, 2 phan tinh theo trong
luong duodng, 0,5 phén tinh theo trong luong mudi an va 75 phan tinh theo trong
luong nuéc va 10 phin tinh theo trong luwong ching vi khuin Lactobacillus
Jermentum PL9988 va moi trudng nudi cdy ching ndy duoc tron déu va duge khir
triung tire thoi va duge dong vao céac vat chira nho, vi du, nhu chai thay tinh, chai
nhwa, v.v.nhu vay diéu ché duoc dd ubng bd dudng.

2-4. Di€u ché nudc ép rau.
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10g sin phim sdy khd chan khéng cia chung vi khuin Lactobacillus
Jermentum P1.9988 va méi trudng nuodi chy chiing nay dugc cho vao 1 lit nuée ép ca
chua hoc ca rét, nhu vay didu ché duoc nuée ¢ép rau tdng cudng strc khde.

2-5. Piéu ché nuéc €p hoa qua.

10g san phdm siy khé chan khéng cia ching vi khudn Lactobacillus
Jermentum PL9988 va méi trudng nudi ciy ching nay dugc cho vao 1 lit nuéce ép tdo
ho#c nho, nhu viy diéu ché dugc nuée ¢€p hoa qua tang cudng strc khde.

Vidu diéu ché 3: Pidu ché sita 1én men.

Dau an nguyén chét trong d6 c6 chira ham luong chét ran diu khoéng béo dugce
diéu chinh tir 8 dén 20 phan tinh theo trong lugng st dung sita khd khong béo duge
khir tring trong 15 gidy & nhiét d6 72° C dén 75° C. DAu &n nguyén chét da khir tring
dugc lam maét xuong nhiét d6 cho trudc, va ching vi khudn Lactobacillus Sfermentum
PL9988 dugc cdy vao ndng d6 106 CFU/ml va duoc nudi cho dén khi pH dat tir 4 dén
5. M6i truong nudi cdy duoc lam mat sau khi hoan thanh nudi cdy. Si-ro duoc duge
diéu ché theo cach 1am tan 0,1 dén 50 phan tinh theo trong luong ndng dd nudc ép
hoa qua, 0,1 dén 20 phan tinh theo trong luong chét xo, 0,5 dén 30 phan tinh theo
trong lugng duong gluco, 0,1 dn 15 phin tinh theo trong luong oligosaccharit, 0,001
dén 10 phan tinh theo trong luong canxi, 0,0001 dén 5 phén tinh theo trong lugng
vitamin, v.v. Si-r6 nay dugc khtt tring, 1am mét va duoc tron theo ty 18 cho truée véi
moi trudng nudi cdy va duge khudy va dong vao vat chira dong nhét, nhu vy diéu
ché dugc sita 1én men.

Vi du diéu ché 4: Didu ché vi khudn axit lactic dang bot.

Chung vi khudn Lactobacillus fermentum P19988 dugc cdy vao moi truong
nudi cdy MRS & ndng d6 10° CFU/ml va lén men kidm so4t pH duoc thuc hién tir 18
dén 24 gid & nhiét do 37° C. Céc té bao vi khuén duoc thu thap bing cach ly tdm &
10,000x g & 4° C sau khi nudi cdy ching vi khuan Lactobacillus fermentum P1.9988
hoan thanh. Céc té bao thu dugc duoc tron véi cing mot lugng chit bao vé trong do
0 2,5% vang sita va 5% duong mia dugc chia trong 5% sita gdy, va hdn hgp dugc
tao bot bing thiét bi siy dong lanh. Chiing vi khuan Lactobacillus fermentum PL998S
& dang bot kho di diéu ché dugc hoa véi trihaloza @& cho sé lugng vi khuén séng 16n
hon 1x10!! CFU/g.

Vi dy diéu ché 5: Didu ché cdng thirc vi khuén axit lactic.

Cong thirc vi khuén axit lactic, vi du, thyc phdm c6 vi khudn axit lactic, thuc
phidm gitip d& tiéu hoa, v.v. dugc diéu ché st dung vi khudn axit lactic dang bot dugc
didu ché trong Vi dy didu ché 4. 10 phan tinh theo trong lugng oligosaccharit, 20
phin tinh theo trong lwong dudng gluco khan, 5 phan tinh theo trong lugng fructoza
dang hat, 2 phﬁn tinh theo trong lugng vitamin C, 5 phén tinh theo trong lvong huong
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vi bot trdi cay, 5 phén tinh theo trong luong cdy 16 hoi, 15 phﬁn tinh theo trong luong
chét xo va 18 phén tinh theo trong luong vé hat ma dé Plantago ovata duoc trdn voi
20 phén tinh theo trong lwong ching vi khudn Lactobacillus fermentum PL9988 &
dang bot kho (s6 hrgng vi khudn sng trén 1x10'° CFU/g) va dugc chia vao vat chia
hinh éng hodc chai v6i mot lugng cho trude va duge dong goéi lai. Cong thirc vi
khuan axit lactic dugc didu ché nay gitt cho sé luong vi khudn séng trén 5x108
CFU/g.

Duéi day la to khai luu giit v6i sé hidu lwu gitr ching vi khudn Lactobacillus
Sfermentum P1.9988.

Tén co quan nh4n hru gift véi sd hidu luu gitr: Trung tAm tai nguyén vi sinh vat
thudc Vién nghién ciru sinh vét va céng nghé sinh hoc Han Qudc.

S6 gtri: KCTC12624BP

Ngay gui: 16/07/2014
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HIEP UGC BUDAPEST VE SU CONG NHAN QUOC TE POI VOI VIEC NOP LUU CHUNG VI
SINH NHAM TIEN HANH CAC THU TUC VE SANG CHE

MAU QUOC TE
TIEP NHAN TRUONG HQP NOP LUU GOC
Ban hanh theo Quy tic 7.1

Gtri: PLBIO Co., Ltd.
PLBIO Co., Ltd.
22, Jowonjiungang-ro, Gwanak-gu, Seoul 151-887’

Republic of Korea
I. PINH DANH CHUNG VI SIINH VAT
S6 tham chiéu dinh danh cho bén ndp luu: S6 truy cép dwoc dua ra bdi CO QUAN LUU
Lactobacillus fermentum P1.9988 CHUNG QUOC TE:
KCTC 12624BP

II. MO TA KHOA HQOC VA/HOAC TEN GOI PHAN LOAI PE XUAT

Vi sinh dugc dinh danh theo dinh kém dudi day bai:
[x] m6 ta khoa hoc
[ 1tén goi phan loai d& xuét

(Panh d4u x vao muc thich hop)

I1I. TIEP NHAN VA CHAP THUAN

Co quan luu chiing qudc té chip nhan chiing vi sinh dugc dinh danh & trén, duoc tiép nhan vao ngiy
16/07/2014

IV. TIEP NHAN YEU CAU PE CHUYEN

Chiing vi sinh c6 tén nhu trén da dwoc tiép nhan bdi Co quan luu ching quéc té vao va yéu ciu
chuyén ndp luu gdc d& ndp luu theo Hiép wde Budapest va da dugc tiép nhan bai Co quan nay.

V. CO QUAN LUU CHUNG QUOC TE

Tén: Korean Collection for Type Cultures | Chit ky ciia ngudi cé quyén dai dién ctia Co quan

(Bao tang chung gidng vi sinh vat Han Qudc) luu ching quéc té trong viéc Uy quyén chinh
thure:
Pia chi: Korea Research Institute of Bioscience
and Biotechnology (KRIBB) — Vién baky
nghién ctru khoa hoc sinh hoc va cong | PARK, Doo Sang, Gidm déc
nghé sinh hoc Han Quéc Ngay: 17/07/2014

125 Gwahak-ro, Yuseong-gu
Daejeon 305-806
Republic of Korea
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BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF THE DEPOSIT
OF MICROORGANISMS: FOR. THE PURPOSF OF PATENT PROCEDURE

INTERNATIONAL FORM,

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

issued pursuant fo Rule 7.1

TO : PLBIO Co, Lid.
PLBIO Co,. Ltd.

22, Joworijungang-ro, Gwanak-gu, Seoul 151-877°
Republic of Korea

1. IDENTIFIEATION OF THE MICROORGANISM

Identifieation :teference given. by the

BTN Accession number given by the.
DEROSITOR: | INTERNATIONAL DEPOSITARY
[ AUTHORITY:
| Lactobacillus fermentunn PLIS8S KCTC 12624BP

"The: ‘microorganism. identified. under- I above ‘was accompanied by:
[ x 1 a scientific description

[ ] a proposed taxonemic designation
[ (Mark ‘with 4 ¢eross wheére applicable)

I, 'RECEIPT_ AND ACCEPTANCE

“This Interniationdl Depositary Aiithority: accepts the: microorganism identified under T dbove,
w)nch was réceived by it on July 16; 2014.

IV RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under T above was received by this Tnternational Depositary
Authority on and a request to convert the original depnsxt to 4. deposit
under the Budapest Treaty was received by it. on.

V. INTERNATIONAL DEPOSITARY AUTHORITY

» 3 Signature(s) of person(s) having the power
Name: Korean ‘Collection for Type Culttres to represent. the iterhational Depdsitary-

Authority of authorized official(s):
‘Bioscietice and Biotechnology (KRIBB) |

125 Gwahak~to, Yuseong-gu, 5 7 t

Dagjeon 305-806 ' PARK, Doo Sang, Director

Address: Korea Research Institute of

Republic of Kotea Date: July 17 2014
Form BP/4. (KCTG; Foim 17) . sole page.
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YEU CAU BAO HO

1. Chung vi khudn Lactobacillus fermentum PL9988 ¢6 trinh tu bazo 16S rARN dugce
dénh d4u bang trinh tu s§ 1 va dwoc lwu giit v6i s6 hiéu luu gitt KCTC12624BP.
2. Ché phdm probiotic, bao gbm:

chiing vi khuan Lactobacillus fermentum PL9988 dugc luu git v6i sb hidu luu
gitt KCTC12624BP hodc méi trudng nudi cdy chira ching vi khudn nay lam thanh
phan hoat tinh.
3. Ché pham probiotic theo diém 2, trong do ching vi khudn hodc méi trudong nudi
cdy chira ching nay khong c6 kha ning khiang khéng sinh bén ngoai, do d6 khong
nguy hai dén viéc di truyén tinh khang thudc.
4. Ché phim probiotic theo diém 2, trong d6 ching vi khuan hoic méi truong nubi
cdy chira ching nay c6 hoat tinh khang khuén.
5. Ché phim probiotic theo diém 2, trong do ching vi khun hoic méi trudng nudi
céy chira chiing ndy c6 kha ning khang axit t6t va khang dich vi mat tét.
6. Ché phim probiotic theo diém 2, trong d6 ching vi khuin hodc méi trudng nudi
cdy chira chiing ndy c6 kha ning bam dinh té bao dudng rudt tét.
7. Ché phdm probiotic theo diém 2, trong d6 ching vi khudn hodc moi trudng nudi
cdy chira ching nay c6 hoat tinh chéng oxy hoa.
8. Ché phim probiotic theo diém 2, trong d6 chung vi khun hodc méi trudong nudi
cdy chira chiing nay c6 hoat tinh ting cudng mién dich.
9. Ché phim probiotic theo diém 2, trong d6 ching vi khuén hodc méi trudng nudi
cdy chtra chiing nay c6 hoat tinh ting cuong mién dich theo céch e ché tiét TNF-q,
IL-6 hodc IL-1p.
10. Thye phdm bd dudng, bao gom:

ching vi khuan Lactobacillus fermentum PL9988 duoc luu gitt véi sb hiéu luu
gitt KCTC12624BP hodc mdi trudng nudi cdy chtra chiing niy 1am thanh phan hoat
tinh.
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11. Thuc phdm bd dudng theo diém 10, trong d6 ching vi khuén hodc moi truong
nudi cdy nay cho phép tang cuong hoat dong strc khde dudng rudt theo cach e ché
su phat trién vi sinh vét gdy bénh duong rudt.

12. Thuc phdm bd dudng theo diém 10, trong d6 thuc pham nay 13 thuc phdm duoc
chon tir nhém bao gém san phém to stta dugc 1am tir kem lanh, sita, sita d4u nanh,
sita chua va ph6 mai, san phém slta d4u nanh, thit, xtic xich, banh my, s co la, keo,
dd an nhanh, banh, banh piza, my Ramen, cac loai my khac, keo cao su, céc loai stip,

dd uodng, che, rugu va cac loai dd ubng cé con.
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Chung vi khuin Lactobacillus fermen'tum PL9988

Tén : Ching vi khudn Lactobacillus Jfermentum
Chiing: CECT562 (AJ575812)

Trang thai: Dang dién hinh

Cap doi-turong tu: 99,42%

Guery:
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Query
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SBjict
Query
SHjct
Query
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Quory
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Qery
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5
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186
125
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466
429
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646
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706
865
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v2s
828
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948
208
1008
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ACATGCAAGT COAACACGTT GGOCCAATTGAT TGACGRTACT TGCACC TGAT TGATTIYG
L S R R I AR I T I N R I AT PRIBIGdaean e netginey
ACATGCAAGT CGAACGCGIT GBOCCAAT TGATTGA TGGTGCT TGCACC TGAT TGAYTITG

GICACCAACGAGT GROGGACGEAT A \ GOCCAGAAGCGERGA
RGENUInInn I I A RN s R R s
GTCACAKCAAGT GRORGACGEGT GAGTAACACGT AGGTAACCTGOCCAGAS ACGBAEGA

CAACAT TTGAAACAGA TACTANT ACCGCATAAGA GCGT TGT TOGCAT GAACAMCGCTT A
S O O T R T Y
CAACAT TTGGAAACAGA TGCTAAT ACCGCATAACA ACGTTGY TCGCA T GAACAACGCT T A

MAGAT GECY TCT OGCT ATCACTT CTGGATGGAOCYGOGGTGCAY TAGCIYGTTGETGGG
BRRR LRI T it b e PEOEERELIE U R VR E e PR el o
AAAGAT GACT YET CGCT ATCACTT CYGGRATGGAOCT GCOGTGCA T FAGCT TGTTGRTGGG

GY, A‘M:GGG;}T ACCAAGECGA YGAT GCA TAGCOGAGTYG&GAGACYG&T oaecam AYGG
N RN InGne

GTAATGGOCT ACCAAGECGA TGAT GCATAGCOGAGT TGAGAGACTGAT COGCCACAATGG

GACTGA GACA CBGCCCA TACTCCT ACGGGAGGCAGCAGT AGGGAATCT TYCCA CAAT GGT
PAILVBEIE L RN Rt Bt iy PERRRVREREVO BB e bt g
GAC TGAGACA CAGCCTA TACTCCT ACGGGAGGCAGCAGTAGGGAATCY TOCACAAT GGGCT

mwccrmtgeaaecmcacda;:sfmeriemeueasrﬁcsackcstm‘.secfcmr
LRI I I N R R LRI T AR RS FLERRERTRECREG NN ERL Rty

GAGTAACACGT AGETAACCT

GCAAGCCTGA TAGAGCA ACA CCREGTGAGTGAAGA AGOG T T T CEGCT CATAAAGET Crgr .

TGY TANAGAN GAMCACGTAT GAGA GTAACTGTYOA TACGT TGAOGGTA TTTAACCAGAA A
TOLLTE R r vttt sntnotn g PEIRVOERER IR R Rt bR IR b IR b

TGT TAA AGAA GAACAOGTAT GAGA GY AAGLGT YCA TACGT TGACGGTATTTAACCAGAAA

" GTCACGGCTA ACT ACGT GOCAGOAGCCGCGRTAAT ACGT AGGTGGCAAGOGY TATCOGGA

A R R N N AR TR N s T CREAEETELE It e
GTCACGGCTA ACT ACGT GCCAGCA GOCGCGGTAAT ACGT AGGTGACAA GOGY TATCGGGA

FITAT TG GTAAMGAGAG TOCAGACHAT Y TTCT AMG TE THATG TBAAAGCCTTCERE T
BELURUERURURE VRN EOLLTRE L RY ChED baE E 4D RS RE R I 1 NNTE

mATTm.G‘TAMMTG:AG_Q‘JW TTTCTAGTCTAATE TRAAMABCCTTCEEL T

TAACCAGARA AGTECATORIAAAC TOSATAACTT GAGT GCARANG AGGATAGTERAACTC
EVELER PRI R R N LBV EFER R ELbhE 01 PLera o sencaeenened
TAADCAGABA AGT ACATORGAAAC TOBATAACTT GAGT QCABAAG AGRGT AGTGRAACTC

L IEEISLLIREE
CATGT ATAGC ORTGAAA TGC ATAGATATATGRAAGAACACCA AACQORGCTACC

cmmamacmraanracauaAmmrammﬁ?Acﬂaeosmaaoaacm:c
IBEIRNE
(cac!

Tt-z'amﬁ'ar:mmme:ﬁaqamcmMcAmamAmmmmﬂmAucecm
SLLrern et n L R L A R T A N
TEATCTECAN CTAACOC TRAGACTCEA AMACATRRATAGC GAACA GRA TTAGATACCCT G
erAafct:Amocamnmcanmr‘acfmamrmcﬁm‘r‘rcca:ccnmafacce
(IR RRNAL R A I I N

GTAGT CCATA CORTAAACBAT GAR T AC TARGTGY TARAGRET TTC CACOCTTCARTELLG

GAGCTAADGE ATTAACC ACT COOC CTGOAGAGTACGACOACA.

A0 TTGAAACTCAAAQRA
IIERRAYEIREINERE] Illl[lll‘llll“l”,i_tll KBIESERERRE terieenny
GAGCT AACHC ATFAAGEALY COLCC TG CLAAGTACRAC CACAAGE TTGAAACTCAA ARG A

ATTEACOEOAGOCOACACAAGCORTGRACCATATAGTT TAAT TOR AMGCTACGOGAAGAA
ARSI ENRRARERINTIEEY SUELEERRER ARt i et fabunied
AWaAceaaaa;cmmcuecmTaaAacamamnmmaMacracmaAmA

CCT TACCAZG TCT TGACATCT TACAOCAACCCTAGAGA TAGGEOE TTTCC TTOGAGAACE
BVOUTRREELeseiety I N N T
CCTTACCAGH TCT THACATC T TELGOCSMACCCTAGAMA TAGREIG TTTOO TFOMRGAACR
CAATGACAI TERT 1079

(SISAEZRENRRLE )
CAATGACAGG TRRY 1028
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Chung vi khuan Lactobacillus Jfermentum PL9037

Tén : Chung vi khudn Lactobacillus Sfermentum
Chiing: CECT562 (AJ575812)

Trang thai: Dang dién hinh

Cép doi-tuong tu: 99,89%
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TOCAAGY COAACGCGT YGGOCCAAT YGAT TGACGGT GCTTGCACCTGAT TGAT TT TGGTC
LAROARE LR URRE LT R B U0 O T RRUE E R TUER L TE LR
FGCAAGT OGAA CACGT TGGOCCAAT TGAT TGATGGT GCTTGCACCTGAT TGAT TTTGGTC

GOCAACGAGT GGOGGAUGGGT GAGT AACACGTAGGT AACCY GCCCAGAA GUGGARGA CAA
SRR AR RN RNN) URERRED LR EDROREl OOBPRERVETETI LY Heeueg
GOCA ACGAGT GGOGGACGGGT GAGT AACACGTAGGT AACCTGCCCAGAAGOGGGEGA CAA.

CATT TAGAAACAGA TGCT AAT ACOGCATAACAGOST TGT.TCGCAT GAACAACGCT TA ASA
A e
CATT TGGAAACAGATGCT AAT ACOGCATAACAGOGT TGTTCGCATGAACAACGCT TA AG

GATGGCT TCTCGCT ATCACTT CTGGATGGACCTGOGGT GCAT YAGCT TGTTGGTGGGGTA
A A R R IR I e eIy, ARSI RARIN
GATGGCY TCTCGCTATCACTT CTGGAT GGACCTGORGTGCAT TAGCT TG ITGG TGGGGTA

AOGGOCY AO:AAGSCGM"GATGCATA'GC&AGYTG&Q‘G&CIG#TQ}GCC@C&&YGGGAG
ELLECRELREL IR RERE I S 100 SEOLECONROER RPN S R b Or RO e ds
AQBGOCT ACCAAGGCGAT GAT GCAT AGCOGAGT TGA GAGACT GATOGGECACA ATGGGAC.

TGAGACACGSCCCATACT CCT ACGRGAGACAGCAGT AGGGAATCT TCCACAAT GIGCGRA
FLVLRLE R LR E TR LR TR s e FRELfRLpavse ety it
TGAGACA COGCCOA TACT CCT ACGGGAGGCAGCAGT AGGGAATCT TCCACAAT GGCACA

A@TQA rqsmdacacc&gr@cmﬁmmasnToecc’_:rcmn'hect CIGT1GT.
ANl A L s R LA AR
AGCCTGA TGGA GCAACACCACGTGA GTGAAGAAGRE T T TCGGCY CGTAAAGCT CTGT TGT

TAAAGAAGAACACGTATGAGAGTAACTGY TCATACGTTGACGGTATTTAACCA GAAA GTC
N T LT TR TR Y FLABEEETR R La gt gt
FAAAGAA GAACAOGTATGAGA GTAA CTGT TCATACG T TGACGGTATTTAACCA GAAA GFC
AOGG,CITMCMCGT,G'CCAGo'uGdcsccqrm:aosmeer'eécamcermrcoaGA'I-rr
JLEr et e e arae oot BRI m
AOGGCTA ACTACGT GLCA GO GOOGCGGT AATACGT AGGTGGCAAGCGT TATCCGGA TTT

8TTGGGCG#%&AGAGRGTGCAGGCBG?TTTCTiAGTCﬁGATG?GA&AﬁECWTCGGCTTAA
PAVRNRAVETE l”llI;-I,;l:»llllll‘lﬂ!.»lll'lllI[HH_HI'“lll‘H'HI—J_I_IH’I’!'H-

CATAA AGAGAGT BCAGEOBGTT TYC TAAR TCTGAT GTGAA AGCCT TCGAC T TAR

CONGAGAAGTACATCGOAALL T GRAT AACT T GAGT GCARAAGAGER TAG TAGAACT CCAT
DIRB N RRER LV ORIV I R R L R I T R (L LD g (AZEERNAL)
CONIAGAAGTG CATORGAANC T GBA T AACTT GAST GCAGAABAGEE TAGTGGAACT CCAT

“GTGT AGCOATERAA TAOR TAGA TAT ATACAAGAAC ACCAGT GACEA AGGOGAC TACC TR

TOLVRRT LU DRERE  EL R b PE b R e dan et FVEREESC 0TI
GTGTAﬁCﬂBﬂiGAA1GCGJZBATATaTaeAkBAACA&CAGIGGCG&ﬂGBCBGCTAECTGG

‘rtfzsmam,oacmm@w@téméqm&oéamm&f_‘rmrac‘ocre@fa
T
TCYGCAACTEA CACTEAGACTCEAAABCATGGGTAGORA AL AGGAT TAGATACOCTGGTA
GTCCATGOOGT AMCBATGABTGCT AGGTET TGGAGGGT TTOCGOC CTTCAGTGOCGRAG
R R I R AT I R R I I Y
GYOCAT GOOGT AMCGAT GAGTECT AGG TGT TGRAGEGT TT OCGOS CTTCAGT GOCGRAG

cfmcami'mmmmccmsa—wamw:meswamcrmmemr
VARSLED PR TRV BD RN LER ROl CRE O B RV R VRSN E RO B FL bR LR
CTAACGCATTA AGCAC TCORCC TGRGAGAGT ACGACCOC AAGRTTG AAACT CAAAGGAAT

TGAC 952
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Chung vi khuin Lactobacillus Jermentum PL9038

Tén : Chung vi khudn Lactobacillus Jermentum
Ching: CECT562 (AJ575812)

Trang thai: Dang dién hinh

Cap doi-tuong tu: 99,52%
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GGCOCAATTGATT GAOGGTGCT TGCACCTGATTGA VTTTGGTCGCCAA OBAGTGGCGGAC
DEREELLIDOTI 0L B0 0d PEAROOR RN R LR R IRV EE LR NOEY bR A) e
GGCOCAATTGATT GATGGTGCT TGGACCTGAT TGA TTT TGGTCGCCAA OGAGTGGCAGAC

GGG TGA GTAA CACGTAGGTAACCT GOCCAGAAGOR GGGGACAACA 1T TGBAAACAGATGE:
U N N A G e I T
GGGTGA GTAA CACGTAGGTAACCT GOCCAGAAGOGGGGGACAACAT TT GGAA ACAGAT GC

TAR TAGCGCA T AACAGCGIT GTTCGEATGAACAACGET TAAAAGATGGCT TCTCGCTAT.C
IR mmmne I
TAATACCACATAACAGCGTT GT TCGCATGAACAACGCT TARAAGATGGCTTCTCGCTAT C

ACF TCT GGAT GOACCTGOGGTGCA T TAGCT TGY TG GTGGOGT AACOGCCTACCAAGEEGA
B O O S I )
ACT TCT GGAT GGACCTGORGTGCA TTAGCT TGT TGGTGGOGTAACGGCCTACCAAGRORA

TGATGCATAGCOSAGTT GAGAGAC TGATCGEOCACAAT GGRACTGAGA CACGALCCATA C

S T T Ny

VGAYGCATAGCOGAGT T GAGAGAC T GATCGGCCAC AATGGGACTGAGA CACGGLCCATAC

TOCTACGAGAGGCAGEA GTAGGGAATCTTCCACAA FGGGOGCAAGCCT GATGGAGCAACA
O SN Y L O LT R TSR TELEULEY
TOC YATGEHA GOCAGCAGTAGGGA AT CY TCCACAA TGEGOGCAAGCCT GATGGAGCAACA

QOGOST GAGT.GAA GAAGGET T YOBGCT CRTAAAGC TCTGT TGT TAA AGAAGAACACGTATY
RLECER LU EEERN TN E b N SR LRI CE O R LA b DD 1 SRR NN

OCAOGT GAGT GAA GAAGGGT TYOGGCTCOTAAAGCTCTGT TGT TAAAGAAGAACACGTA T

GAGAGT:AACT GYTCATA OGY TAACGGTATE TAACCAGAAAGTCACGGCTANC TACG TG C
A I T I IR U R 1§33
GAGAGTAACT.GLY CATA CGT FGACGGYAT Y TAAQCAGAAAGTCACGGCTAACTACGTGCC

AGCAGCCGCGBYA ATACGTAGGTRBCAAGOGY TAY CCGGATTTAT TOGGCAT.AAAGAGA

BLECEELLLEELE RV LT IR0 R EE LRI R 0E £ EELIAVEETT NEL T

RIS
AGC&GCG&GGTAATI\QGTA'GGTGGCAAGCGITAT'OOGGATT TATTGGAOGT ANAGAGA

o
1
? G
TACAGGEOEAT TYTCTAAGTCTHAT G THAMAGOCT TORACT TAACC GRAGAAG TACATOAG

A N O I
- TACAQGOCGY G

T TTTCTAAGTC T BATG THAAAGCCT TOSECT TAACC GRAGAAG TACATORG

AAACTEGATA ACT TAAGTACAGAAGAGGAT AGTGGAAC TCCATAY GTAGCGETGGAATAC
R R R O s e 3

| ARACTGGATA ACT TOAQ TACAGAAGARGHT AGTARAAS TCCATET GTAGC OB TAGAATES

-mAG«fATAfamwcﬁccamammaamecﬂociﬁmmcmcrmcmA
EVOREOEIUD OB BBV ROFEaREE ST beng ) RIS RN EANIINNIE
G_'rAeArA'rATaanmmccmaaqwea:ascrnqcmmcmmmawGMA
mmom&r@aciﬁa:amamﬂnmmwcmmmocAmoce'mAm_"aA
L A T T AR Y AR LAR NN
GACTCAAMGCAT GHGT AGCAAAC AGAATTAGAT ACOC TGATART CCATACCATAAADG A

TEEEVLEDORERERELD LORODE DR DR R EENE DRI 0 SISRISIRAIANILR)
TEAGTECTAG GTGTTGAGAGGETT TOCACCTTCAGIACCEIAGE TAACHCATTAAGDAC

'Tu':accmaaamnainmamammamc;mca&«mAoamcac'iocemlm
HHIIIIIIIHHllill'llltHlH.llHl'lrlllg_!lllll»!-l‘:llll'lllHHl
TCCGC

CTRGEG QAR TACGACCGRTAAGRT TRARACT CAAAGEAA TTG ACRGRGECOCGCAC A
AGCAGTARAGCAT ATEATTTAATT COAABC TACGC GAAGAASCT T ACCAGGTCTTGACAT

ERUEUDERREEVERECRORNTORET OO E it hLT) THRRE AEIRINTINRTIA R

AGCOATERAGCAT GTAATTTAATT CGAAGC TACRCGAAGA~CCTTACCAGGTCTT GACAT

CTTACGOCAA ECCTAGAGATAGIRGCAT TTCC I TCARRAACGCAAT GAC AGGT GAT ACAT G
N I NI

CT-ACEGOCAACCE TAGAGAT AGAGCEY TTCC YTCGORAAC GCAAT GACAGGT GETGCATG

GTCGTCRTCAGCTCRTATCR TRARA-TGTTAERT 1117
BERCRFEREDLRRRED O AR RaRrD 00 bOgd .
GTCGTCETCAGCTORTGTCRTGAGAATGT-GGET 1062
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Ching vi khuan Lactobacillus Jermentum PL9039

Tén : Ching vi khuan Lactobacillus Jermentum
Chuing: CECT562 (AJ575812)

Trang théi: Dang dién hinh

Ciép dodi-twong tu: 100%
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GHfGCTTGGACC?G&TTGATY1TGGTCGCtAACBAGHGGtﬁEﬂCBGGTGAGTAACACBTA
l’fllliflil!liiltllllll‘lllllllllllllllflll'lllllllkilll1lll
GGTGCT?GcnCtTGA?TGATTITBGTCGCCAACBAGHGGCGGACGGﬂTGAGTﬂACACBTA

GBTA&CCTGCCCAGAAGCGGGGGACAKCATTTGGAA&CAGATGC?AATACCBCATAACAG
IIII{IIllllllilll!l!lillll'flllIlllrilllllll#l!llllllfllllll
GBTAACCHGCCEAGAAGCBBGGEACAACAT?TGGAAACABATGCTAATACCECATA&DAG

CETTBT1CGCAJGAAC&ACBCTTAAAAGATGGCTTC#tGCTATCACﬁTCTGBATGGACCT
IIIllfllllIll!tlil!lI!l!lllllllllfltl!llllllllIlllllllllllll
CGTTBTYCGCAJBAAC#AtBCTTAA“AGATGGCTTCFCGCT%TCACWTCTGBAJBGACCT

G:EGTGCATTAGCTTGTTGBTGEGGTAACQGtCTACCAAGGCGATGATGCATAGCCGM#T
lltlllllllllllllilllllltlllllllllilllll!lllllllllllllll!llll
GCGGTGCAITAGCTTGTTGBYGEGGThﬂCBGCC?ACQAAGGCGNIGATGCATAGCCGNBT

TOAGAGACTG ATCGECCACAATABGAL TOAGACACGEC CCATACT (LT ACGAGAGGCARC
L InnnunnmnmnnmLnmm
TGAGAGACTG

ATCARCCACAA TRGEAC TRAGACACGRE CCATACT OCT ACGRGAGGCARC

AGT AGAGAAT CTTOCACAAT GBGCGCAAGCC TGA TGRAGCAACAC COCGT GAGTGAAGAA
lllItllrllllllzllfllltlllll!ltlltlllt!!lllllll!llllllllrllrl
AGTAGGGAT CYTCCACAATGROCGCAAGEC TEAT GRAGEAACAL COCGT GAGTGAAGAA

GRATT YORRC TR TAAAGCT CTRT TGT TAAAGAAGAAC ACGTATG AGAGTAACTGY TCAT
(RT} R T T Ty
QEATT TOGGC TORTAMGCTCTGT TGT TAAAGAAGAACACGTATG AGAGT AACTGT TCAT

ACGTYGACHS TAT TFAACCAGAAAG TCABGCTAACTACG TROCA GCAGEOROGGTAAT A
U TG NI
ACOTTGACES TAT TTARCCAGAMAG TCACGGCTAACTACA TGOCA GCAGCCHORATAATA

CBTABGTEECIAGCBTTAJCCG&%TTTATTGGBCGTAAAG&BABTGtIGﬂCGGTTTTCTA

lllIillll)lllltllllliflllIl!lllllilritillllllt!lllill!llllll
CHTAGGTAEC AAGCATTATCCGAAT T TATT GGECGTAAAGAGAGT GCAGRCGGTT TTCT A

ﬁﬁfCTBATGTGAAAthTTCGGCT?AACtEGAGAAGhGGATCGBAAACTGG*T&RC?TBA

llllllllllllll!lil!lllllIlllllllllllliillllllllllll!lll!llll
AGTCTAATGT GAAAGCC TTCGECT TAACORGAGAAGTGCATCGGA AMC TAGATAACTTRA

GHSQAOAAGAGEBTAQTGGAACHCCATQﬂETAﬁCGGTBGAATGDITﬁﬁAJhIﬁﬂGGAABA
fllllIlllfllllll!llllllllllllllllllllllltllllIllllllltllllll
GTGCAGAAGA GABTAGT GRAACTCCATGTA TAGCGETGBGAATGOB TAGATATATGGARGA

ACACCAGTOR CBAAGECGRC YACC TGA TCTGCAAC TRACG CT GAG ACTOGAAAGRCATAGG
lllIlllllllllllllllll!ll!Illlllllllltlllllllllllllllllllllll
ACACCAGTGE CRAAGROGAC TALC TABTCT GCAAC CTOAG ACTCOAAAGCATERG

YABCBAACNBGATTAGATIBCC“BGTAG“BQANGCCBTAAACGATGAGTGCTAGBTGTTG
llllllll!l||||F|||'|'|i|lflllllllll|'li||ll||llll]lllll'll|1
TAGCGAACAGEAT TAGA TACCCTGATAGTCCATRCORT AAACGATGAGTACT AGR TGTT G

GAGEAET TTOC GLCCT TCARTGCOGOAGCTAACBCA TTAAGCACTC COCCT GRGRAGTACE
!llll!lll‘llllllllllllltlillllllllllltl!llllllllllll!lllllll
CAGERT TTCC GOCCT TCAQT GOORGABCTAACECATTAAGCACTC OGCCT GRGRAGTACG

ADCGCAAGHT TGAACTCAAAGGAATT GACGOGAGOCC GCACAAA COATAGAGCATATAS
T e e R TN ST RS
ACCECAAGIT TGAAACT CAAAGGAA TT GAC GAGAGOOCACACAA OOG TAGAGCATATEG
TITAATTCGAAGCTACGORAAGAA. 1008

USRI ARIRINARARNREY
TTTAAT TORR AGCTACGORAAGAA 24
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Chung vi khuan Lactobacillus Sfermentum PL9040

Tén : Chung vi khudn Lactobacillus Sfermentum
Chung: CECT562 (AJ575812)

Trang théi: Dang dién hinh

Cap doi-tuong tu: 99,67%
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TECAAGTOBAR CECGT TGEOCCAAT FGATTGACEA TGCT TGCACCT GATTGAT TITGGTC
{}llllltl{l‘l!ll!]illlll'lll'!lﬂ TRERECRRERLET TRV RROTENLL (R

TftﬂmBWCEAﬁCECGTTGGDCCAATTGATTG&TGBTGCT7GChCEfG#TTBATTTTG&HC .

BOCAACGAGTE GOBGACBART GAGT AACACR T ABGT AMCCTOCOCA GANGEGBGEGACAA
s s nnnmnImm)
GOCAACGAGTG GORGACBGAT GAGT AACACH TAGG TAACCTGCOCA GRAGC GRGAGACAA

CATT TGGARME ABATECT AT ACCRCATAACACDG T TGT TCOCATG AMCAACBETTAAAS
CERLIETFRAT CRRTERI BTN TRE Bt tsty CERRRLUbEE R Rl stieent
CATTTAGAAAC AGATGCT AMTACCRCAT AMCAACGT TGT TCAC ATG AACAACGCTTAANS

GATGEL 'Ycr‘s:,acurcaqitcmaxmamcmdmpcx&nm'mnmmeem
A L R R R T I e Y

‘GATGGCT TCYCGCTATCACTTC TGRA TAGACC TRCGRTACATT AGC TTGTYGATGAGGTA

ACBRCCTADCA AGGCH AT GAT GCAT AGCOGAG TTGAGAGAC TGATC GECCACAATGGRAC
l. [fii1t|l!lflf!llltllf!fl!?lilfllli!]I!Jl!llij!lillli}l[tli

ATGGCCIWﬁEAAGGCBATG“TGC&X&GCCﬁﬂﬁTTGKGhGﬁCIBAICGBCQﬁC&AﬂﬁG&Mﬁ

Tamncnoaa:mxxﬁwgcaqs@mrmmrm@c&mhy@@w
l}llll!lﬂlilll!l{i!klll!llFllllrtll&l[l[tf!j!lftlllllllll!ljl
TEAGACACGA CCATACT CCTACORGAGGCAGCAETAGG GAATCTT CCACAAT GEECECA

AGOCTEATEGA e;hm@cmmamwmsmGGmMTﬁwcrﬁam'm
lllltlltllll!ll(lltillt!lllllltlllltlllll!ttltllllll)llllltl
AGCCTGA TOGA GCAAL ACOBCO TGAG THAAGA AGGE TTTCAGCTOR TAAAGCTCTG T TGT

TWmAmrgmsrmcmmwmaﬁuAcmTﬂTvmmmm
FERRURDEUORVRERE SOV R ERnn g v 0 e R L LRE B E SR a LR L EF g
TAABAAGAAL MG TATBAGAGTAAC TATICATACG TTRACGAYAT TTAACCAGAAAGTC
ACGECT AACTA COT QL CAGLA GOCGC GG TAA T ACAT AGS TGGCAAGOBT TATCOGGATTT
t!lfflll]lllJll{ltflllI!llllflllllitfllll[lllrl!rlllt!ll[fl{
ACGGCTAACTA ORTGECAGCAGODGC GGR TAA T ADG TAGGE TGECAAR OGT TA TCORGATTT

ATTRGACHTAA AGAGAGT GLAGGORATT TIC T AN TCTEATGT GASAGCCT TCEACT TAA

N Ny

541

so1
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880

. 8ai

950
901

A?TGGGCGﬁAAAGAGAGTGGAGGCGGTT!TCTAAQTC#BATETGAAAGCCTTCGGCTTAA

CORGABAABTG m?wmr@rncﬁﬁma&am&é@mewmmcc«r
A A I T A
COBHAGAAGTG CATOGRAMET GRAT AMACTT GAST GCASAAGA GRS TAG TGGAACT CCAT

iGTBTNGCGG“SGRATBCBTABAYATAXBGAAGANCACCAGTGGCBAﬁﬁBCBGCIN£CNGB

STERELURRRR REE RV RO ARt O L FE R R VROV LI R I L h L
GTGTAGCOOTG GAA TEORTABA TATATGGRAAGAACACCAGT GREGA AGG OB G TACC TAG

TCTGCAACTEA COCTGAGACT CGAAAGCATAGGTAGOBAACAGGAT TAGATACCCTGATA
l[lFll1tllfillllllllfltflElll!llIl!llll!llllllIll!l[ll[![ll]
TCTECAACTEA CHC THAGACT CAARAGC ATGGGTAGORAACAGGAT TAGATACCCTAGTA

GTCCAﬂﬁctﬁTAﬁACﬁATGM?TGGTAG&ﬂGTTGG&GGBTTTCEGOGC#TCAG?GDC&GﬁG
Illllllli!tl}}llllrf[lIllllilll|Illl!]JllllIl!l1ljl!}!llllll

GTCCAT GOLGT AAACRAT GRET CCTAGR TGT TGRAGAGT TTOCROC CTTCAGTGOCGRAG

cm_aoacmmammg&cm@m@&é&ccmmmmmmva
llllllilﬂllII!F!Iljllllllll!fllflltl{[];é[ltlll1i|li!lllll

T
.CTAACBCATTA ABCAL TCORSCTGEEGAGTACGACCGEA, GT TG4 AMCTCAAAGGAATT

GACGEAGAOCC 96D

R
GACGGRGEOE 911
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Salmonella enteritidis CCARM 8010

Enterococcus faecalis CCARM 0011

Staphylococcus aureus CCARM 0045
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Listeria monocytogenes CCARM 0019
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Trén cliing - nhém di chiing
Dudi va bén tréi - 10mM thudc diét cd manh
Duéi va bén phai - 100mM thudc diét c6 manh
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DANH MUC TRINH TU

<110> PL BIO Co., LTD.
<120>  Chiing vi khuén Lactobacillus fermentum PL9988, ché phém probiotic va thyc phdm bd dudng

bao gdbm ching nay
<130> 14FPO-07-06/ PCT
<150> 10-2013-0086153
<151> 2013-07-22

<160> 5

<170> Kopatentln 2.0

<210> 1
<211> 1038
<212> ADN

<213>  Chung vi khuén Lactobacillus fermentum

<400> 1

ctacacatgc aagtcgaacg cgttggecca attgattgat ggtgcttgea cctgattgat 60
tttggtcgee aacgagtgge ggacgggtga gtaacacgta ggtaacctge ccagaagegg 120
gggacaacat ttggaaacag atgctaatac cgcataacaa cgttgttcge atgaacaacg 180
cttaaaagat ggcttctcge tatcacttct ggatggacct geggtgeatt agettgttgg 240
tggggtaatg gectaccaag gegatgatge atagccgagt tgagagactg atcggecaca 300
atgggactga gacacggecc atactcctac gggaggcage agtagggaat cttccacaat 360
gggegcaage ctgatggage aacaccgegt gagtgaagaa gggtttcgge tcgtaaagcet 420
ctgttgttaa agaagaacac gtatgagagt aactgttcat acgttgacgg tatttaacca 480
gaaagtcacg gctaactacg tgccagcage cgeggtaata cgtaggtgge aagegttate 540
cggatttatt gggcgtaaag agagtgcagg cggttttcta  agtctgatgt gaaagectte 600
ggcttaaccg gagaagtgea tcggaaactg gataacttga gtgcagaaga gggtagtgga 660
actccatgtg tagcggtgga atgcgtagat atatggaaga acaccagtgg cgaaggegge 720
tacctggtct gcaactgacg ctgagactcg aaagcatggg tagcgaacag gattagatac 780
cctggtagtc catgccgtaa acgatgagtg ctaggtgtte gagggtttce  geccttecagt 840
geeggageta acgceattaag cactccgect ggggagtacg accgcaaggt tgaaactcaa 900
aggaattgac gggggeecge acaageggtg gageatgtgg tttaattcga agctacgega 960
agaaccttac caggtcttga catcttgcge caaccctaga gatagggegt ttccttcggg 1020
aacgcaatga caggtggt 1038
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acgcgttgge ccaattgatt gatggtgett geacctgatt gatttggtc

gtaggtaacc tgcccagaag cgggggacaa
cagcgttgtt cgcatgaaca acgcttaaaa

cotgeggtge  attagettgt  tggtggggta
agttgagaga ctgatcggee acatgggac
agcagtaggg aatcttccac aatgggcgca
gaagggtttc  ggctcgtaaa getetgttgt

catacgttga  cggtatttaa ccagaaagtc

atacgtaggt ggcaagegtt atccggattt

ctaagtctga  tgtgaaagcc ttcggcttaa

agaggeotagt ggaactccat
tggcgaagge ggcetacetgg
gggtagcgaa caggattaga taccctggta
ttggagggtt

tacgaccgca aggttgaaac

tgagtgcaga

agaacaccag

tccgeecttc  agtgecggag

tcaaaggaat

attgatggtg cttgcacctg attgattttg gtcgccaacg agtggecggac

aagcggggea caacatttgg aaacagatgce

acaacgctta aaagatggct tctcgctate

tgttggtggg  gtaacggect accaaggega
gccacaatgg gactgagaca cggcccatat

acaatgggcg caagcctgat ggagcaacac

<210> 2

<211> 900

<212> ADN

<213>  Chung vi khuén Lactobacillus fermentum
<400> 2

tgcaagtcga

gccaacgagt ggeggacggg tgagtaacac
catttggaaa cagatgctaa  taccgcataa
gatggcttct  cgctatcact  tctggatgga
acggcctacc aaggcgatga tgcatageceg
tgagacacgg cccatactcc tacgggagge
agcctgatgg agcaacaccg cgtgagtgaa
taagaagaa cacgtatgag agtaactgtt
acggctaact acgtgccage agccgeggta
attgggegta aagagagtge aggeggtttt
ccggagaagt gcatcggaaa ctggataact
gtgtageggt ggaatgegta gatatatgga
tctgcaactg acgctgagac tcgaaagcat
gtccatgeeg taaacgatga gtgetaggtg
ctaacgcatt aagcactccg cctgggggag
<210> 3

<211> 1050

<212> ADN

<213> Chung vi khuan Lactobacillus fermentum
<400> 3

ggcccaattg

gggtgagtaa cacgtaggta acctgcccag
taataccgca taacagcgtt  gttcgcatga
acttctggat ggacctgegg  tgcattaget
tgatgcatag ccgagttgag agactgatcg
cctacgggag gcagcagtag ggaatcttce
cgegtgagtg aagaagggtt tcggetegta

aagctctgtt gttaaagaag aacacgtatg
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agagtaactg ttcatacgtt gacggtattt aaccagaaag tcacggctaa ctacgtgcca
gcagecgegg taatacgtag  gtggceaageg ttatccggat — ttattgggeg taaagagagt
geaggeggtt ttctaagtct  gatgtgaaag ccttcggett aaccggagaa gtgcatcgga
aactggataa cttgagtgca gaagagggta gtggaactcc atgtgtagcg gtggaatgeg
tagatatatg gaagaacacc agtggcgaag gcggetacct ggtctgecaac tgacgetgag
actcgaaagc atgggtagcg aacaggatta gataccctgg tagtccatge cgtaaacgat
gagtgctagg tgttgggagg gtttccgeece  ttcagtgecg  gagcetaacge attaagcact
ccgeetgggg  agtacgaccg caaggttgaa actcaagga  attgacgggg geccgcacaa
geggtggage atgtggttta  attcgaaget acgcgaagac cttaccaggt cttgacatct
gcgecaacce  tagagatagg gegtttcctt  cgggaacgea atgacaggtg gtgcatggtc
gtegteaget  cgtgtegtga  gaatgtgggt

<210> 4

<211> 924

<212> ADN

33053

<213>  Ching vi khuin Lactobacillu fermentum

<400> 4
ggtgettgea
ggtaacctge
cgttgttcge
geggtgeatt
tgagagactg
agtagggaat
gegtttegge
acgttgacgg
ogtaggtggc
agtctgatgt
gtgcagaaga
acaccagtgg

cctgattgat tttggtcgee aacgagtgge ggacgggtga gtaacacgta
ccagaagegg gggacaacat ttggaaacag atgctaatac cgcataacag
atgaacaacg cttaaaagat ggcttctcge tatcacttct ggatggacct

agcttgttgg tggggtaacg gcctaccaag gcegatgatge atagecgagt
atcggccaca atgggactga gacacggecc atactcctac gggaggceage
cttccacaat gggcgcaage ctgatggage aacaccgegt gagtgaagaa
tcgtaaaget ctgttgttaa agaagaacac gtatgagagt aactgttcat

tatttaacca gaaagtcacg gctaactacg tgccagcage cgcggtaata
aagcgttatc cggatttatt gggcgtaaag agagtgcagg cggttttcta
gaaagccttc ggcttaaccg gagaagtgeca tcggaaactg gataacttga

gggtagtgoa actccatgtg tageggtgga atgegtagat atatggaaga
cgaaggcgge tacctggtct gcaactgacg ctgagactcg aaagcatggg

tagcgaacag gattagatac cctggtagtc catgccgtaa acgatgagtg
gagggtttcc gcccttcagt gccggageta acgcattaag cactccgect

accgcaaggt tgaaactcaa aggaattgac gggggeccge acaageggtg
tttaattcga agctacgcga agaa

ctaggtgttg
geggagtacg
gageatgtgg

480
540
600
660
720
780
840
900
960
1020
1050
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<210> 5

<211> 911

<212>
<213>

<400> 5
tgcaagtcga
gccaacgagt
catttggaaa
gatggcttct
atggcctacc
tgagacacgg
agcctgatgg
taaagaagaa
acggctaact
attgggcgta
ccggagaagt
gtgtageggt
tctgcaactg
gtccatgeeg

ctaacgcatt

ADN

Chiing vi khuén Lactobacillus fermentum

33053

acgegttgge ccaattgatt gatggtgett gcacctgatt gattttggte

ggeggacgge tgagtaacac

cagatgctaa
cgctatcact

aaggcgatga
cccatactcc

agcaacaccg
cacgtatgag

acgtgeccage
aagagagtgc
gcatcggaaa
ggaatgcgta
acgctgagac
taaacgatga

aagcactccg

gacgggggec ¢

taccgcataa
tctggatgga
tgcatageeg
tacgggaggc
cgtgagtgaa
agtaactgtt
agccgeggta
aggeggtitt
ctggataact
gatatatgga

tcgaaagcat

gtgetaggte
cetggggagt

gtaggtaacc tgcccagaag cgggggacaa
caacgttgtt
cetgeggtge  attagettgt  tggtggggta
agttgagaga ctgatcggec acaatgggac

cgcatgaaca acgcttaaaa

agcagtaggg aatcttccac aatgggcegca

ggctcgtaaa gcetctgttgt
cggtatttaa

gaagggitttc
catacgttga ccagaaagtc
atacgtaggt ggcaagcgtt atccggattt
ctaagtctga tgtgaaagcc
tgagtgeaga agagggtagt
agaacaccag tggcgaaggce
gggtagcgaa caggattaga
ttggagggtt

acgaccgcaa ggttgaaact

ttcggcttaa

ggaactccat
ggctacctgg
taccctggta
tccgeectte  agtgecggag

caaaggaatt
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