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Linh vwe k§ thuat dwoc dé cap

Sang ché dé cadp dén cdp moéi dé phan biét cac loai vi khuan trong ché pham lgi

khuén va phuong phap phén biét cac lodi vi khuén bang cach sir dung cip mdi nay.
Tinh trang k§ thuit ciia sang ché

Céc loi khuén (Probiotic) duge biét 13 ¢6 cac tac dung c6 loi cho sirc khoe dbi véi
vat chu khi dugc tiéu thy véi cac lwgng thich hop. Bé’mg ching khoa hoc vé cac tic dung
6 loi cia loi khudn ddi véi sttc khoe con nguoi duge tich lily lién tuc trong nhiéu linh
vuc khac nhau 'chaztng han nhu gidm cac rdi loan mién dich, bénh viém rudt, tiéu dudng

typ 2, va xo cirng dong mach.

Tuy nhién, thiéu thong tin chit lwong khach quan vé cac san pham lién quan dén
loi khuln, va di c6 nhiu treong hop & Han Quédc ngudi ta phat hién ra ring cac ching
thue su duoc st dung trong sén pham 13 khac v6i cac ching durge bao cdo. Trong trrong
hop sit dung mét ching khéac v6i ching da dugc phé duyét ban dau trong san phim, thi
d6 an toan va chirc ning cua chung d6 khong thé dugc dam bao, do @6 can phai phan biét
chinh xé4c ching loi khudn dugc st dung trong san phdm, va diéu quan trong 13 phai dam

bao d¢ an toan dua vao viéc nay.

Tai Han Quéc, cac loi khuén duoc phan loai 1a thyc phém chttc ndng sirc khoe va
duoc quéan 1y theo Dao Iudt thuc phém chirc nang suc khoe. Cac nguyén li¢u tho co chic
nang dugc phan loai thanh cdc nguyén li€u thd (nguyén liéu thé da cong bd) do Bo
trudng Bo an toan thuc phim va duoc pham théng béo (sau day duge goi 1a BO trudng
BO an toan thuc phém va dugc phém) hodc cac nguyén liéu tho dugc phé duyét tach biét
(nguyén liéu thd duwge phé duyét riéng). Hién tai, c6 tong cong 19 chiing duge thong bao

la ¢6 theé duoc st dung lam lgi khuéan tai Han Quodc.

Vi hiéu qua cta loi khuan phu thudc vao tig chung cu thé, nén hudng dan ve san
phim loi khuan ciia FAO va WHO dugc cong bd nam 2002 néu rd rang viéc dinh danh
chinh x4c mot ching 1a rat quan trong doi véi moi tuong quan véi hiéu qua cua chung do

cling nhu dé theo doi chinh xac va nghién ciru dich té hoc. Diéu nay la do ngay cd cac
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ching cting giéng va loai ciing ¢ sy khéc biét 16n dang ké vé hidu qua cta loi khudn, dic
bi¢t 1a tdc dung than kinh, tac dung diéu hoa mién dich, tac dung ndi tiét, san xult cc
hoat chit sinh hoc cu thé, va tuwong tu. Do d6, cong ngh¢ dinh danh cac chung cu thé
trong c4c san pham loi khuén 13 cin thiét khong chi cho viée quan Iy san phdm ma con dé
theo ddi cAc chung trong co thé ngudi sau khi #n céc san phim c6 chira cac ching do.
Gén day, do viéc phén tich toan bd hé gen cla cac ching dugc luya chon da tré nén dé
dang hon, nén viéc phén tich dinh lugng va dinh tinh cac ching cu thé d3 trd nén kha thi
nho viée thiét ké cac doan mdi dic hidu cho chiing bing cich sir dung cong nghé gen so
sanh va PCR (phan tung chudi polymeraza) sit dung cac doan mdi nay. Tuy nhién, cin
phéi c6 cac doan mdi cho timg loai vi khuin, va qua trinh thi nghiém 13 cong kénh khi

thure hién phéan tich trén nhiéu loai vi khun.

Vién danh gi4 an toan thuc phim va dugc phdm Han Qudc dd phat hanh hudng
din danh gia an toan déi voi loi khudn, cac nguyén liéu thd chirc ning cho cac thuc phim
chirc nang stc khoe, nam 2021 va da trinh bay phuong phap danh gia an toan thong qua
cong nghé da hé gen (metagenomic)/da doan ngén (metashotgun) dwa trén NGS dé dinh
danh loai ching trong san phim loi khuén hodc ching phtic tap va phan tich thanh phan
ciand. Do do6, cac loai vi sinh vit trong cac san phém duogc dinh danh bé'tng cach s dung
phuong phép phéan tich NGS da hé gen 16S do nha cung cdp dich vu phéan tich NGS cung
cép. Trong s& chung, MTP (microbiome taxonomic profiling - hd so phén loai
microbiome), mot dich vu dai dién, hudng dich 16S V3V4 c6 chiéu dai khoang 460 bp.
Tuy nhién, dé dam bao trinh tu dai, cin phai thuc hién phéan tich doc theo cdp 250 x 2 st
dung thiét bi dét tién ching han nhu MiSeq hodc HiSeq, ma yéu céu thoi gian phan tich
khoang hai tudn va chi phi tir 200000 KRW tr& 1én cho mdi san pham. PCC (ching nhan
ham luwong loi khuan), mét dich vu phan tich khac, thuc hién dinh danh loai vi khuin
thong qua phuong phap phan tich da hé gen WGS, phwong phép ndy yéu cau thiét bi dat
tién ching han nhu HiSeq dé c6 di pham vi bao phu cho phan tich, va yéu cau thoi gian

phén tich khoang mét thang va chi phi tir khoang 1 triéu KRW tro 1én cho mdi san pham.

Ngoai ra, MTP dya trén phuong phap phan tich da hé gen 16S khong thé phan biét
gifta cac loai vi khuén twong ty c6 d6 twong ddng trinh ty 16S rARN tlr 98% trd Ién,
chéng han nhu Lactobacillus helveticus va Lactobacillus crispatus, va do 6 bi gidi han &
phan tich cip do chi. PCC, 12 m6t phwong phap phan tich da hé gen WGS, cho phép phan
tich & clp do6 loai, nhung giéi han phat hién 1a khoang 1%, do d6 kha ning phat hién cac

2

2/56



53188

loai vi khudn dugc chira & cac ty 18 thap 14 thap.

Theo d6, céc tac gia séng ché dd cb ging phat trién cong nghé kiém soat chat
luong san phim loi khuin ma khong yéu cau thiét bi phan tich dat tién, khong cong kénh
vé céc k§ thudt phén tich, va c6 thé dam bao tinh kha thi vé mit kinh t& ching han nhw rit
ngén thdi gian phan tich va giam chi phi, va két qua 13, thiét ké cap mdi hudng dich ving
ITS (vung dém phién ma bén trong) c6 do dai khoang 200 bp gilta 16S rARN va 23S
rARN ctia loai loi khuén va loai vi khudn gy bénh, va da xac nhan ring 21 loai lgi khuén
va 4 loai vi khudn giy bénh c6 thé duoc phan biét v6i dd phan giai va do chinh xac cao
bing cach thuc hién phén tich da hé gen cic ché phdm loi khuén bang cach st dung cip
mdi nay. Do d6, bing viéc tiét 16 ring doan mdi va phuwong phap phan biét cac loai vi
khuén bang cach sir dung cip mdi nay c6 thé duge sit dung mdt cach hitu ich dé phan biét
céc loai vi khuan trong cc san phdm loi khuin va thong tin khdch quan va hop 1y vé
thong tin chit lwong va do an toan cta cic san phim loi khuin c6 thé dwoc cung cép
thong qua diéu nay, sang ché d3 duoc thuc hién.

Danh muc tai liéu trich din

Tai lidu séng ché

Tai liéu sang ché 1

Cong bd sang ché Han Qudc S6 10-2020-0029689

Tai liéu sang ché 2

Cong b sang ché Han Qudc S6 10-2020-0027900

Tai liéu phi sang ché

Tai liéu phi sang ché 1

Seong Young-je, Park Myung-soo. Tinh trang hién tai ctia viéc phat trién san phim
loi khuén noi dia va qudc té. Food Science and Industry (Vol.52 No.3), 229-240

Tai lidu phi sang ché 2

Lee Joo-hoon. Study on probiotic genetic characteristics and safety confirmation

method. Ministry of Food and Drug Safety (2010-11), TRK0202100007735
Ban chit ki thuat clia sang ché

Van dé ky thuat
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Céc phuong phap hién c6 dé phan biét loai lgi khuén trong cac san pham loi khuan
c6 cac van d& 13 doi hoi khoang thoi gian phan tich dai va chi phi cao va viéc thuc hién
phan tich cip d6 loai 14 kho.

Theo d6, muc dich ciia sang ché 1a nhim giai quyét cic van dé trén day va cung
cip cip mdi co thé phan biét mdt cach ddng thoi nhidu loai vi khuén khic nhau, chang
han nhu cac loi khudn va vi khudn gy bénh, trong cac san pham lgi khuén, va phwong
phap phan biét cac loai vi khudn trong cac san phdm loi khuan bang cach st dung cip
mdi nay.

Giai phap cho van dé

Dbé dat duoc muc dich néu trén, sang ché @ xuét cap mdi dé phén biét céc loai vi
khuén trong ché phim loi khudn, cip mdi ndy bao gdm cac doan mdi dugc bidu dién boi
céc trinh ty SEQ ID NO: 1 dén SEQ ID NO:9.

Sang ché ciing d& xuit ché phim dé phan biét cac loai vi khuan trong ché phim loi
khuén, ché phim nay bao gdm cip mdi.

Ngoai ra, sang ché d& xudt phuong phép phan biét cac loai vi khuén trong ché
phim loi khudn, phwong phép nay bao gdm cac budc:

1) phan 1ap ADN tir ché phdm loi khudn;

2) thyc hién PCR st dung ADN phan 1ap duoc trong budc 1) 1am khudn va cép
mdi dé khuéch dai trinh tu dich; va

3) phat hién san phdm khuéch dai thu duoc trong budc 2).

Hi€u qud cua sang ché

Theo sang ché, bang viéc thiét ké cip mdi hudng dich ving ITS (ving dém phién
m3 bén trong) c¢6 do dai khoang 200 bp gifta 16S rARN va 23S rARN cua loai lgi khuin
va loai vi khudn gdy bénh va thuc hién phan tich da hé gen ché phdm loi khuin bang cach
st dung cdp moi nay, da xac nhan réng 21 loai loi khuén va 4 loai vi khuén gdy bénh co
thé dugc phan biét v6i d6 phan giai va do chinh xac cao, va cip mdi c6 thé dwoc sir dung
mdt cach hitu ich d& phan biét cac loai vi khudn trong ché phim loi khuan.

Cu thé 13, cip mdi theo sang ché huéng dich ving ITS c6 d6 dai khoang 200 bp,
do d6 dit liéu doc don 300x1 1a du, c6 thé thu dugc dit liéu du bang cach st dung thiét bi
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NGS chi phi thdp bao gdm iSeql00, cic san phim loi khudn c6 thé dugc phan tich trong
khoang 3 ngay va véi chi phi khoang 55.000 KRW cho mdi san pham qua phwong phap
ndy, va cip mdi c6 hiéu qué ting tinh kha thi vé mit kinh té so véi cac cong nghé hién cé.

Cap mdi huéng dich ving ITS chung dé phén biét mot cach ddng thoi nhiéu loai
vi khuén khéc nhau chta trong cic san phdm lgi khuén & cip do loai, do d6 c6 higu qua

loai bo su bat tién khi thiét ké doan mbi cho mdi loai vi khuan.

Do d6, cap mdi va phuong phap phan biét cac loai vi khudn trong ché phim 1oi
khuin bing cach st dung cip mdi niy theo sang ché co thé dugc sir dung dé cung cép
thong tin khach quan va hop 1y vé thong tin chat lvgng va do an toan cta cic san phim

loi khuén.
M3 ta chi tiét sang ché
Sau diy, sang ché s& dugc mé ta chi tiét hon.

Sang ché dé xuét cap mdi dé phan biét cac loai vi khuan trong ché phim lgi khuén,
cdp mdi nay bao gdm céc doan mdi duoc biéu didn bdi cac trinh ty SEQ ID NO: 1 dén

SEQ ID NO:9.

Sang ché ciing d xut ché phdm dé phan biét cac loai vi khudn trong ché phim loi

khuan, ché pham nay bao gom cdp moi.

Nhu duge st dung & ddy, thuat ngit “loi khudn™ ding dé chi cac vi sinh vét séng,
vi du, vi khudn mang lai cac loi ich vé stc khoe. Thuat ngtt “ché phém loi khuan” dung
@& chi ché phdm chira loi khuén va c6 thé duoc sir dung thay thé cho nhau véi “san pham
loi khuén.”

Nhu dugc st dung ¢ déy, thudt ngit “phan ung chudi polymeraza (polymerase
chain reaction - PCR)” 1& mot phwong phap dwoc st dung phd bién dé khuéch dai theo
cap s6 nhan vat liéu axit nucleic ban déu bing cach tong hop tuin ty cac axit nucleic nho

st dung polymeraza.

Nhu dwoc st dung ¢ day, thuat ngt “doan mo1” dung dé chi trinh tu oligonucleotit
soi don b sung vai soi axit nucleic can dugc sao chép, dong vai tro 1a diém khdéi dau cho
qua trinh tong hgp cac san pham kéo dai doan moi ma dugce sao chép va duge khuéch dai

boi PCR, va duoc chia thanh cac doan moi xuéi va cac doan moi ngugc.

Theo sang ché, cap moi bao gom doan moi xudi va doan modi nguoc, cu the la

5
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doan mdi xudi dugc biéu dién boi SEQ ID NO: 1 va cac doan moi nguoc duge bicu dién

boi cac trinh tu SEQ ID NO: 2 dén SEQ ID NO:9.

Trinh ty cta doan mdi khong nhét thiét phai bo sung hoan toan v&i mét phan trinh
tw ctia khudn, va chi cAn bd sung du trong pham vi trong d6 doan mdi c6 thé lai véi
khuén va thé hién chirc ning khoi diu cua n6. Do d6, cip mdi theo sang ché co thé 1a
trinh ty bd sung hoan todn véi trinh tu nucleotit ctia khudn, hoic cé thé khong phai 1a
trinh ty bd sung hoan toan voi trinh tu nucleotit ctia khudn nhung c6 thé 1a trinh tu bd
sung co ban trong pham vi trong dé trinh ty khong can trd viée khuéch dai gen dich ma
sang ché hudng toi.

“Bd sung co ban” & dy c6 nghia 14 hai soi axit nucleic ¢6 su bd sung di vé trinh
tw dwoc 1 va tao thanh soi kép bén vitng. Su bd sung khong nhét thiét phai hoan toan. Vi
du, c6 thé c6 mot sb cip bazo bat cip sai giita hai axit nucleic. Tuy nhién, trong trudng
hop trong d6 sb lugng bét cip sai 16n dén mirc qua trinh lai khong xdy ra ngay ca trong
cac diéu kién lai nghiém ngat t6i thiu, thi cac trinh tw nay khong phai 1a cac trinh tw bo
sung co ban. Khi hai trinh ty duoc hiéu 13 "bd sung co ban" theo sang ché, c6 nghia 13 cac
trinh tu nay b6 sung du dé lai v6i nhau trong cac diéu kién phan tng dugce lya chon,
ching han nhu cac didu kién lai nghiém ngat. Mbi quan hé giita tinh b6 sung dii ciia cac
axit nucleic dé dat dwoc tinh dic hiéu va do nghiém ngat cua phép lai da dugc biét 13
trong linh vuc k¥ thuat ndy. Vi du, hai soi bd sung co ban c6 thé 1a bd sung hoan toan
hoic ¢6 thé chira mot dén mot sé diém bét cap sai chang han, mién la chiing da cho phép
c6 cac su khac biét gitta cac trinh ty dugc ghép cdp va khong dugc ghép cadp. Theo do,
trinh tu “bd sung co ban” c¢6 thé c6 nghia 14 trinh tw ¢6 dd bd sung cip bazo 1a 100%,
95%, 90%, 80%, 75%, 70%, 60%, 50% hodc nhiéu hon, hodc ty 18 phan trim bt ky gitta

cac soO trong vung sgi doi.

DPoan mdi ¢6 thé con bao gém trinh tu ndi (adapter) ¢ dau 5', cu thé co thé 1a doan
mdi duge bidu didn boi cac trinh ty SEQ ID NO: 10 dén SEQ ID NO:18. Cu thé hon,
doan mdi c6 thé 1a doan mdi dugc biéu dién boi SEQ ID NO: 10, ngoai ra, doan moi nay
con bao gdm trinh ty nbi & ddu 5' cta doan mdi duoe biéu dién boi SEQ ID NO: 1, doan
mdi duge biéu difn boi SEQ ID NO: 11, ngoai ra, doan mdi ndy con bao goém trinh tu ndi
& dau 5' cta doan mdi duge biéu dién boi SEQ ID NO: 2, doan mdi duoc biéu dién bsi
SEQ ID NO: 12, ngoai ra, doan mdi nay con bao gdm trinh tw nbi & dau 5' cia doan mdi
duoc biéu didn bsi SEQ ID NO: 3, doan mdi duoc biéu dién bsi SEQ ID NO: 13, ngoai

6
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ra, &oan mbi nay con bao gé)m trinh tu ndi & dau 5' ciia doan mdi dugc biéu dién boi SEQ
ID NO: 4, doan mdi duoc biéu dién boi SEQ ID NO: 14, ngoai ra, doan mdi niy con bao
gdm trinh ty ndi & dau 5' cua doan mdi dwoc biéu didn boi SEQ ID NO: 5, doan mdi
duoc biéu dién boi SEQ ID NO: 15, ngoai ra, doan mdi nay con bao gém trinh tu nbi &
ddu 5' ctia doan mdi duoc biéu dién bsi SEQ ID NO: 6, doan mdi duge biéu dién bai
SEQ ID NO: 16, ngoai ra, doan moi nay con bao gém trinh tu ndi & dau 5' cua doan mdi
duogc biéu difn bsi SEQ ID NO: 7, doan mdi duge biéu dién béi SEQ ID NO: 17, ngoai
ra, doan mdi nay con bao gém trinh tw ndi & ddu 5' cua doan mdi dugc biéu dién bai SEQ
ID NO: 8, va doan mdi dugc biéu didn boi SEQ ID NO: 18, ngoai ra, doan moi nay con

bao gém trinh tw ndi & d4u 5' ctia doan moi duge biéu dién boi SEQ ID NO: 8.

Theo sang ché, cac loai vi khuan co thé 1a loai lgi khuan va loai vi khuan gy bénh.

Cu thé 14, loai lgi khuan c6 thé la cac loai vi khuan dugc B an toan thuc pham va dugc
pham phé duyét va cong bo 1a thuc pham chirc nang cho sirc khoe va cac loai vi khuan cé

thé duoc sir dung trong thuc phim.

Cu thé hon, céc loai vi khuin dugc B an toan thuc phém va dugc phém phé duyét
va cong bd 1am thuc pham chic ning cho stc khoe c6 thé 1a Lactobacillus acidophilus,
Lactobacillus gasseri, Lactobacillus delbruecki ssp. Bulgaricus, Lactobacillus helveticus,
Lacticaseibacillus casei, Lacticaseibacillus paracasei, Lacticaseibacillus rhamnosus,
Limosilactobacillus ~ fermentum, Limosilactobacillus  reuteri, Lactiplantibacillus
plantarum, Ligilactobacillus salivarius, Lactococcus lactis, Enterococcus faecium,
Enterococcus  faecalis, Streptococcus  thermophilus, Bifidobacterium  bifidum,

Bifidobacterium breve, Bifidobacterium longum, va Bifidobacterium animalis ssp. lactis.

Céc loai vi khudn c6 thé dugc str dung trong thuc phdm c6 thé 1a Latilactobacillus

curvatus va Bacillus coagulans.

Loai vi khuin gdy bénh co thé 1a Escherichia coli, Salmonella spp.,

Staphylococcus aureus, va Pseudomonas aeruginosa.

Theo sang ché, cip mdi hudng dich ving ITS (internal transcribed spacer - viing
dém phién ma bén trong) cua cac loai vi khuén, cu thé 1a vung ITS c6 dd dai khoang 200
bp. Theo d9, cac loai vi khuin chua trong san phém loi khudn c6 thé dugc phan biét mot
cach ddng thoi. Do ving ITS ¢6 do dai khoang 200 bp dwgc hudng dich, ¢6 thé phan tich
bang céach st dung thiét bi NGS chi phi thép ching han nhu iSeq100, va chi phi va thoi
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gian cAn dé phan biét cc loai vi khudn trong san phim loi khuan c6 thé duge gidm.
Theo sang ché, ché phdm c6 thé chira cac chat phan tmg cho PCR.

Céc chit phan ung cho PCR ¢6 thé bao gdm cac chit phan ting bt ky da biét rong
rdi trong linh vuc. Vi du, céc chit phan tng co thé bao gdm ADN polymeraza chiu nhiét,
cac ANTP, va dém. Cac dNTP bao gém dATP, dCTP, dGTP, va dTTP, va polymeraza chiu
nhiét sin c6 thuong mai ching han nhu Taq ADN polymeraza c6 thé dugc sit dung lam

ADN polymeraza chiu nhiét.

Ngoai ra, sang ché d& xudt phuong phap phan biét cac loai vi khuan trong ché

phim loi khuan, phwong phap ndy bao gdm cac budc:
1) phén 1ap ADN tir ché phim lgi khuén;

2) thyc hién PCR st dung ADN phan 1dp dugce trong budc 1) lam khudn va cédp
mdi theo sang ché dé khuéch dai trinh tu dich; va

3) phat hién san phdm khuéch dai thu duoc trong bude 2).

Theo phuong phap cua sang ché, doan mdi, cic lodi vi khudn va tuong tu 14 gidng

nhu dugc mé ta ¢ trén, nén nhitng ndi dung trén dugc dung d¢ mo ta cu thé.

Theo phuong phép cua sang ché, viéc phan 1ap ADN trong budc 1) co thé duoc
thyc hién theo phuong phap duge st dung phd bién trong linh vuc nay, va co thé dugc

thuc hién béng cach str dung kit tich ADN san c6 thuong mai.

Theo phuong phép cua sing ché, PCR trong budc 2) c6 thé dugc thuc hién theo
phuong phap duogc st dung phd bién trong linh vuc nay, va ¢6 thé dugc thuc hién bang

cach st dung cac chét phan (mg sén c6 thwong mai cho PCR.

Phuong phap theo sang ché cé thé con bao gdm thyc hién PCR chi s6 (index PCR)
sir dung san phim khuéch dai thu dugc trong budc 2) lam khudn. Bing viéc thuc hién

PCR chi s0, chi s0 c6 thé dugc gan vao san pham khuéch dai.

Theo phuong phap cua sang ché, viéc phat hién san phim khuéch dai trong budc 3)
¢ thé duoc thuc hién thong qua viéc giai trinh ty, vi dy, giai trinh ty thé hé tiép theo
(next generation sequencing - NGS). Cu thé 13, viéc giai trinh tu c6 thé dugc thuc hién
bing cach st dung thiét bi NGS nhé ching han nhwr iSeq100, va gi4 thanh giai trinh i c6

thé dugc giam va toc do co the dugc cai thién.
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Vi du thwe hién sang che
Sau day, sang ché s& dugc mo ta chi tiét co tham chiéu dén cac vi du.

Tuy nhién, cac vi du sau day chi minh hoa sang ché, va cac ndi dung cua sang ché

khong bi gidi han ¢ cac vi du sau.

<Vi du 1> Thiét ké cap mdi dé phan biét cac loai vi khuén trong san phim loi

khuin

Puoc thit ké 1a cac doan mdi ¢ thé phan biét cac loai lgi khudn st dung trong
cac san phim loi khuén, 13 19 loai loi khuan dugc B an toan thuc phim va dugc pham

cong b6 va 2 loai loi khun duge bd sung vao thuc phdm, va 4 lodi vi khuin gay bénh.

Cu thé 13, thong tin bd gen ddy da cia 19 loai loi khuan dugc B an toan thuc
phém va dugc phém cong bd, 2 loai loi khuén dugc bd sung vao thuc phém, va 4 loai vi
khudn gay bénh duoc iy tir co s dit liéu GenBank ctia Trung tdm Thong tin Sinh hoc
Quéc gia Hoa Ky (NCBI), nhu duoc thé hién trong [Bang 1] dudi ddy. Cac sb truy cép
trong co s& dir 1iéu NCBI GeneBank cho cac loai vi khuan 14 nhu dugc thé hién trong

[Bang 2] dudi day.

[Bang 1]
. ] S6 hé gen
So Phan chia Tén loai
chiing
1 Lactobacillus acidophilus 9
2 Lactobacillus gasseri 11
3 .. Lactobacillus helveticus 20
Loai dugc
4 B6 an todn Lacticaseibacillus casei 5
5 thuc phém Lacticaseibacillus paracasei 49
6 va dugc Lacticaseibacillus rhamnosus 34
7 pham cong Limosilactobacillus fermentum 30
8 bo Limosilactobacillus reuteri 26
9 Lactiplantibacillus plantarum 152
10 Ligilactobacillus salivarius 12
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11 Lactococcus lactis 41

12 Enterococcus faecium 226

13 Enterococcus faecalis 75

14 Streptococcus thermophilus 73

15 Bifidobacterium bifidum 9

16 Bifidobacterium breve 43

17 Bifidobacterium animalis ssp. Lactis 11

18 Lactobacillus delbruecki ssp. Bulgaricus 7

19 Bifidobacterium longum 51

20 Céc loai Latilactobacillus curvatus 12
dugc bd

21 sung vao Bacillus coagulans 14

thyc phdm
22 Escherichia coli 1901
Cac céc loai

23 . Salmonella spp. 1067
vi khuan

24 o Staphylococcus aureus 687
gay bénh

25 Pseudomonas aeruginosa 359

10
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[Bang 2]
He. Species name Accession number
Factobacilius GCF . 000334625.1  GCF 0000118850  GCF_Q03047068.0  GCE_O20BB3435.1
1 acidephilas G‘ZF’,GGQE%?;}SJ GCF_0035%52845.1 GCF_ODOZB9ETS.Z
GCF_ 013347945 1 GUF_002224305.1
GUF.Ouzzeyads.l  GCPLBU238R655.1 GCF.0ITe38885.1  GCF.0Z0881205.1
21 Lactobscillus gasseri GCF.0I7840575.1  GCF_000014425.1  GCF.013263515.1 ‘
GLUF 017488865,  GCF_0208595385 1  GCF 0209511851  GCF 0021588851
GCF.000961015.0  GCF_009498305.1  CCP.O0I0060ZE1  GCF.003610975 1
GCF_O000IE385.) - GOF_ODOI85775.1 CF_SUZ2865881
3 Lagtobacillius GCF, 0187081851 GCF.001746265.1 GCF 0041147531  GCF_000525715.1
fefveticus GCF_0028459555.1 GCP_DO2B49535.]1  GCF_0Q1702085.1
GCF 0039858651 GCFLO0I308285.1  GCFLODDISSSES. 1 GCF.00ZB49815]
) _GCF_018443625.1  GCF_018408455.1 L
1 Lactivassibacillos GCF_000225085.0  GCF_002192215.0 GCF.016383085.1 GCF.0I5478085.1
casel GCF_000303565 2
GCF 000518055 1 GCF.003957435.1 GCF.LODIZ44395.1  GCF.001191585.1
GCF. 0000182454 GCF_O0IBI4415.1  GCF 0008290351
GCF_ 0000145250 GCF_DI3307125.1  GCF.007282115.1 GCF_003177075.1
GUF_ 023866351 - GUP_014508075.1  GCF_002865865.1
GUF _DOCLIBSIS L GUF_SIE757675.1  GCF_0DO026485.1  GCF_015476155.1
. GCF.DI8476178.1 . GUF_015476075.01  GCF.018175408.1
5 Lacticaseibacillus GOF.COBEZ9E45.1  GUF.L00B82665.1  GOF_ 0092344081  GCF 01295542851
paracasef GCF.002442838.1 - GCF 0025028251 GCF.003268715.1
GCF .008231715:1 GCF.003627285.0 GCF.DI5476135.1  GUF.002966835.1
GCF.OI7638505.1  GCF.0D0154785.1  GCF_00ZI57625.1
GOF_002813615.] - GUF_DI5653845.1 GCF.OD0184765.1  GCF_D08B07095.1
GCF_018286435.1  GCF.003199005.1  GCF_0D7637635.1
GUE.O09735485. 1 GCF.O041418%5.1 GCF.O0L0782285.01  GCFLO001SE5152
GCF_016757695.1  GCF_018476195.1  GCF_016377885.1
WGCF.000028505.1  GOF_002287945.1  GCF_D03353455.1  GCF._018286375.1
GCE_B006565965.1  GLF_000233755.0  GCF.O15377485.%
GCFO00011045.1 GCFL000026525.1 GCF.L0I7795608.0  GCF.900636875.1
GOF 0019888351  GOF_ 0I9%67935.1  GCP.UIBZ2ET45.1
P Lacticaseibaciliuy GCF_C02076955.1  GCF_O0041B485.) GCF_01B141205.0  GCF.902381835.1
rhamnosus GUF.B00070175.1  GCP_GDO41B475.1  GCF.002238235.1
GUF BSCEZ6335)  GCFLOUEB3I425.1 GUF.UIESS3515.1  GUFLO087Z7835.1
GCF Q061519051 GCF.0054333951  GCF.002880215.1
GUF_016559675.1  GCF.0l5238575.1 GCF. 0097205651  GCF.002158%25,1
GCF_OI3EVII5)  GCF 0040109751
7 Limosiactobaciflug | GCF 187322481 GCF 0040636351 GCFLU0IH41785.1  GCOF.0U0G10145.1
fermentuns GCF O16E17695.) - GCOF_ 0171843751 - GCF 011032745,

11
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GCF_NZZ4Z6I5L T GOF_Q0ITAZIONI T SLFO0ZIIBe4E.:

, GCF_O08B02415.0  GCF.GIESS0875.1. GCF.0IT: i1

GUF_009B7REZE.  GCFLOIBR61955.1 GOFL002I83435)  GCP.00S8B04IE
GCF 0014667855 GOFE.OIMETIES. I GUFLSH0T08T5 L

GUF_ 003871850  GCFOISSBAI05  GCF_003346795.1 '

GCE_OD3SEEETS.  GOFL004063515.1  GCF.0I70683i61

GCF_DBEREZEE..  GUF 0ITIS4EEE

*

o

Limosiactobacilus
rauteri

GCF_OU16I8505.0 GCF.GRURIZ4E5:  GCF_004208815 GCF_ BIB47I51
GCF 0200237751 GUF.007633218.1  GUF.00I0468551

v

SCF_00001000BF  GOF DO6ET4E5.1 GUF L0S072625.1  GLFLOZ00237E5.L.

GCF O2ii66876.0 GCF_000439275.0 GCF.DIS348EZE.:
GUF_000:584662  GCF_QUIGBEBREE GUF.O2IZIEUS5.T  GUF. 0033168551
CBOF 0004108551  GCP.0i3894365.1 GCF.D0S3i8335.1
GCF 0000168251  GCF 0204124851 GCP_OISST7E0E.: GCOF.0i8S8422381

| GCEI0134879554  GOF._DOG2864552

Lactiplantivarilus

JGUF_00ZO053B5Z  GCF_DDZ20BTTEI  GTF 0035854B5.1

GUF_ 0105669401 GCE.Q0Z220818.1 GCF_0098i36B5.i GCF.JIA0BABISL

GCF.0IB076B05.1  GUFDO0ZIITIAB.  GCF.0I29745451
SCF_OUBBITRS.L  GOF.0IBESINB)  GLF_OUSSRSR0E.L GUELOUIBEINISI
GCF_003B1I015L  GURO04078355:0  GCP_O0%50:B451%
GOF 6027900654  GUF.OUSYISS55 GCF.OITB7EDALE.D  GUF_00324381IE:
GCF_DOATZ0885.0  GUPODIZTRUNS.Y  GUE.O04:417851

GOF_00211BEBE].  GCE.004337815.1  BCF 0057
GUF_018775685.1 GCP.O00ZE315  GLF.000148Ri52 CEO0I273152
GOE_UI3684305.0  BCP.009915635.1  GCF_00I598085.1
GLF_0095:37955 GCF.O0Z94B2i51 CGUFLODIS3I0NE2  GIF 008687551
GOF.013567716:4  GUF.00I704315.0  GOF.018598736.1
GUF_0L0083485.0  GOP 0083483750 GCPIDIZIOBE55..  SCF.0003S5LIET
GOF_00R173855)  GLELO0MC0006.1 GOF_0UZE0E875.L
OOP_008TETAR . GOF.OITTES®OEY  GLFO0LEE0IEET  GUFIO0IN0L4E]
SCF O01BBIT4EE  GCFOUIBITEIS.Z  GUF_D039I8AISI
(0365386451 GCF.0030764385.0 GOF.OI4I31736.0  GCF.0033528851
GOF.0DRZI0I75.0  GOF.QDIZ96085.0 GCF 033052851
GCP_005576935.1  GOF.001BE3895.0 GUF_QI4084065.0 GCF.U07833596.
SCRLOM4B6I0E S GCEO0ZITTIER..  GCF_0I94883351
0041016450 GUFOU39B2754  GOF 0004122051  GCR.ODITiBGIEL
GCR-O02037306.0  GCF014043885.0  GLF_018381295:1

G

R
‘GCF.0035378151  GOF.0I9465465:0 GCF_003566355.. GCF. 0033253851

Heplarum :

_ GCF_0i3487B051 GUE.002I17286.1  GCF.O0B9ISETSI

GCP _UUYs3LE95.c GCF 0043287451 GCF.00Z749855.01 GCF_000831425.2
GCF 0014840081  GUF.OOUZ0S855.3  GCPLO04087595.1

GCF_ 0017043350 GOF.009819495.1  GCF_OLBSTIEIS..  GCF_0022862753%
GCF.DIBBI7355.0  GCF.018286965.1 GCF_0U1672035.1

GCF_004i035315.0  GCF.008813125:% GCF.0099I3835.1 GCF.OO2868775.1
GCF 099378251  GCEOUZIOBAZE..  GCF.003382125.1

JGCFo009814095 4 GOF-09210340%5.1  GCPDOS4CEISS..  GCF.ORIBT41253
GCF_DIgRLI785.1 GCF.0I7851995.1 GCFR.OISCIITeS:

GCF.000023085.1  GOF. 0035876951 GQUF.OUZ024B45.% GCF-00IBE5245.1
GLF_ 0030978951  GUE QOATTOR0B.]  GCF_0iB4I5606.1

GCF_O083I3855.r  GUELOUZI74185. )  GCF 0148408550 GLF_ULBAS3YIEL
GOV 00410133510  GCF.D03265405.1  GCF 0025788351

GUP_004:45695.0  GCE.O097ESBI5L  GCFOIIsUS%95.0  GCF 0025435451
GOP_ODD3SZ4853 GCF.0I7742878.1  GCFLO0410I508.1

GCRO02CE6355] GCF.0IS425685 7 GCF_DIBBIZOTE..  GCF_ 0040262353
GOF.O04730965:0  GCF004I01825.0  GCF 0041418758

GCF.0Ji850025.0  GCF.GIS1BBI451  GCF.003627338.0  GCE.00410%435:1
GCF._OD43I9BA51 GCF.01i0R2285.0 GCF.O0I30ZB48.

GCF.QI7801935.:  GCF. 0067703851 GO DOBYI3978.1  GCF.0H088I985.1

GCF.0i7088235.1  CGCR.000RS 1054

GCF_500084615,0 GCF.QL1045395.0 GCF.02i265B65.. OLF (i4841085.1
" Ligiactobacilus GCF_ 000758365 GCF.013487885.1 GCF.001011096.0

saiverits GCF (0083189660 GCR.020535185.0 GCE_001723625.1 GCE_O02162055:1

GCF_000008928.1

Lacioooocus lactis

3CF 0020784381 K‘E;OQQ—‘:?BESB‘E GUF_ 0000084280  GCF . 0036273862

12
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GCF 014054b05.1  GLF. UIB0SGEa5 T  BLF 0i6921018.8
GIF 0004858550  GCPR.OUSTIRASEY  GOP_QI4E347I5.0  GORLOOR0TBLIEL
GOF.00O312686.0  GCRLOO07811I5.1  GCF 0000146451
GCF D02148215: -GCF 0XRIITE5]  GCF.002885126:1  GCF_ 900088426.1
| GOPIO0IS042851 GCF Q020759852 GCE_OITEES4IS
GLF 0008073750 GCOFLQIBIEREIS.D GCF_OLA027E76.Y  GUF. 0081765351
| BCED0207BAY5.Y  GUF.OUTRAATEN.. GUF_OOZOTEEES
GUF_ 0020786752 GCEO034ASTS.  GUF.00UIDETU5.]  GUFOUXIZBO45T
GOF 0123950155 GCF.OITERIISS}  GOF.00GI43205.4
GOF_OUZE4 EERS GOPLOO000BEES.]  GCF.0IB98I955.1  GOF_0U87IBETEY
GCF_020488756.1 GCF.002078478.2 GCF 16137851
GUF.Q03733278.1  GOF_000238476 ¢
GCF_0iP406545.1  GCF.907IB3315.1 GLF.500637035.1  GCF. B00B353EE.L
GOF_SO0BZ9545 1 GLF.0I6406585.0  GCUF_CISBITOBS.
GCF.G05E767351  GOF.B0063S618.1 GUF.OIESIT045.5  GOF. B00639626.1
GCR.0I29333452  GCF 0109330857 GCP.O0B728475.4
GCF 0029857851  GOE_S00835355.4 GCF.00S0Z0785.1  GCF 0129330752
, GCF _OLEZI93261  GCPUISBITION.. GOF (0BT413581%
GCF.0153259258 .1 GCF.0IBTISEB5.! GCF.O0UZS48685.1  GCF S0OB38E7E.I
GOF_SODE3EEES D GCF.O0038B40E.1 GOF_O1B4:H4E5 3
GCF 0134568350  GOEL0639805.0  OCF 900635415.1  GCF 0109332452
GUE_OMR000EE5 1 GUELSO06ISE0S.L  GOF AURE4ETISL
GF_900033728.0  GOF_0I9977485.0 GCF.002020725.0 GCF_B0UB39485.1
GOF.0IB4064E5.L  GCFLO0276IZTS.  GLF 9006397051
GCF_300638775.8  GCF.ONIEDI5E.S  BCF_00C8E05I5. GOF_OURBERIEE L
GOF-QJETHI255.L  GTF.O001A12655.0 GCF_003040745.0
GCF. 0058885450  GCE.QIB4I5545.] GCF.500859405.0  GCF.0I8415445.1.
GOF 0IRB332882  GCFO0I953355.0 GCF 0083371451
GUP_018406405.0  GOF_OIBL0BEDE 1  GCF_QU3E74535.%  GCF.0O00737BBE.L
GCP.0030714451  GCF.9D0B3Y5IE.1 GCF_B00B39585.1
GUF_O04532055.0  GCPLODBRBORBE. L GUFOUBI0BESS.L  GUFL0184153251
GUF_S00BISESE 1 GOF.0ISTATASE.L  GUF_GIUIZ0TES 4
GUF 0I9I75465.1  GOF_OOL721805.]1 GCF_DJZS4BB45.1  GOF 8006394451
GOF_900638535.]  GUE.D03SETIEEl  GCF LR0IBZITEL
GOF 04100886 GOF_OO0ITAEE5.2  GCF.0L6415405.0  GOF.0IZ933L55:2
GOF_ 0181206750  GCF_QITAISTRS.Y  GUF _00SY3E076.L
BCRO030ZIEEE.. GOE.OIB4IBE.1  GCF._S00B3958E.1  GCE. SO0BALB0E.L
12 | Eeracsccus feacim GOF_900066025.1  GCF.OUBBB673E.1  GUF 01BX06425.0
- mEmEe s @CF_(B377765.0  GCOPoS00659395.F GCP_00B230608.1 GCF.S0TLEEB3A5.L.
GIF.O02B4ST4E.1  GUF 002848885.1 GCF_OIB517185.1
GCF_ 0164086050  GCF.S00639415.0 GCF.ODI635876.1  GCF.00I750886.1
GCF.900639368.1 GCF.0I204B385.1 GOF_GIB40AE25:L
GOF_0LB4I6485.  GOF 900833715,  GCF.OUTHITUI5,2  GCELOI8201085.1
GCOF.008007925.1 GCE.S00044005.1  GOF_900838425.1
GUF_BOTITELI35.  GOF.QITRIBATS. GUF.0L6415365.  GCF_S00B3U565.1
GOF.Q16864266.0  BCFOLS933285.2  GCF . B00ESSEZE.
GOF_ 002334605 1 GCF.S0BANZEE.L.  GCF.307177185.0 GCF.DI758406B.1
GCF_ 900835785  GCF.002848705.0 GUF DIBL0B365.]
GCP.0ITBEE025.  GCF_QIIBIZYTRZ  GBCF_0IB4IBISE.l  GOF.OIS866IES.L
BOF 001720845,  GCF.O0IE95305,4 GCF_0IVEIB6E5.1
GCFOIB416388.0 GOFLOL7897965.1  GCF_900B35745.1  GUF_OUROZ4E4EY
GOF_OU2E31505.1  GCF.O0SUZ0705.1.  GCOF _SODH3ESISS
GCF_015885425,1  GOF QIBNTIS?A:  GCF._S0TIBSYS5.L  GLP_DUZVTIETS.S
CEO003055085 1 GOR.OIS4E6E55.1  GOF 8006834751
BOF_00SEETA5.L  GCP-O0SBYT285.1 BCF.0I4450045.1 GCF.S00638515.1.
BOF 040151451  GCF.OI641BIZ6.1  GCF _UIB415508.0
GCF 0019532351  GOP_BOOBRS4EE.L GCF_0L04BB576.1L  GCE 5006235051
GOF_00B3370451  GCFSO0B38768.1 . GOF_ODIZSE4E5.1
GIOF_00Z248625.0  GOF_QI29E28B5.2  GCP.0L6406445.0 GCF.0IE518245.1
GOE_BOUB39485.  GCF.0I78I58B5,1 GCF.OIBBIAB25.
GCF.005575625.0  GCF_QZI228615.1. GCF.0L7838005.1 GCE_008734005.1
GCF_001887146)  GUF.005166365.1 GLP.0L6406485.1
FCP.001EI87361  GUPBOOBSS4EI  OCF.O04105475.0  GCE_OOTYITAIES
GOF 0020078281 GUE_QIBL0EEEE. L  GCF 015998405}
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GCF 005856655.1

GCF_DZ0736875.1
GCF. 00821508  GCFOIE

GO 000524751

GCF_012045505:%

GCF.002880835.0  GUF.CI48T4815.0  GUF .0

GCF 0i8208325.2 GCF_0iB<15588.0  GCF_800833335.1  GUF (159395051
 GCE_S063%635.1 | | |
GCR_00B%51845 L GCE_ 028737852  GUF_B00833485.1  GCF.00307I4EBL
GCF_ 018332852 )
GCP_QIBT43EE5.) GUE_D0Z88485.: GUP_B07i788i15.1  GCF_0053828B5.:

GCF_O0BEESTIE.L  GLOF.0i9I75525.1
GCFO06351785.0 GOF_ 01827591451

GCF093721005.0  GCF0Z022173851
0915251 GCF.OIS5IT065.:

GCF_ 0151754252

GCF. 001888835

331852 GUF.00B728455.1  GCF_QIALI5346.1

GCF_0%0738585.r GCP_OULB4BAE5.:

GUFAHIT4EE45. Y GOFBO0638355.4. GUF 02172081 GUF_002028045.1

GCFOIBITHH5.1 GCP.008035045 1

GOF_ (15476285, GCF_002442855:1

GCF_020616775.1
GCF 0984948350 GCE
BCF_005979285.2

BOF 0083848151

GOF 0084881753
GCF . 0138565851
GTF _U019895585.1

GCF 0051850251

GLFLO0E56B405.:  GCE 0023E5755.L  GCF.UL
GCF.O20BE2055%  GCF 506464585

GCF_ 0039665850  GCF_0Z0BB2085.2  GCP.00283%:18.1 GUF_014844235.4

6812085.F GUF_2068462870.1

153375.1  GCF_B01653755.1
GCF 8064548251

GCFO0B349345.1  GCOR_00LBEAGEE 2
: . CF_800007785.1
GOF_ODETEEI45.Y  GOP_0043330i5.8

GOF.020882088.1 GCOF.0Q003891485.2 GLF_0Z0618335.1 GCP_005978305.1

GCF.013344600, 1 OOF 020881975

GCF_0IBBITIRE.L GCFL008080428.1 GCF 0i8844845.0 GCE_900836775.1
GOF 084648152
GCF (Z0BSZiI5.)  GCF_ 0001725752 -GCF_0008:17915.1 GCF.000550745.1

GOF DUMBIBA35.L  GUF 0033451753

GOF 0133446650  GCF_208481825.0

GCF_G00742975.0 GOF.008662435.0  GOF.045377745.0  GCF_OIG743888.1

GLR 0002814858 GLF 0043320852

BCF Q208820750  GCF.906484895.%  (GCF.0I8388755.2 GCPF.B02373005.2

GLF 0101036550  GUF_0208441351

GIF 0054845250  GCF0IZZBR0455  GUR_DOB43IED5.  GCR.OIHESLE5l

GCF.O13344625.0.  GLF_ (205068051

GUF.OL9333705.0  GCF.003812665.0 GCF.DI7280035.1 GCF 0872302351
GOF_QLE77A538.L
GCP_OUBL94675.0  GCR 0021637351 GOF_013554%
GCP_0I5L85415,1  GCF. 0123085458

GCE(ITA3I585.0  GOF 0506188751
5.0 GCF_O17357605.1

BCF 0012602851
GCF 903911961

GCF 082181761

GCF_803886555.1
. Hreptocoocus
thermopkilus

GOF. 30B44005.

GCF_503886345.1

GCF 0310085168

FCP_S08580208.1 GUF_ 0020123651 GCF.QU88071B5.1  GCF_O0097i665.1

GCF.01i801285.0 GCF_S0388:015.1

GCF_303831805.F GCR.O0B443395.1 GCF.O00011825.1  GCF 00413147357

GLF GOi855705.1  GCF_ 000941851

GCF.§05886635.F  GCF.O03690ASS! GLF B0350U6.7  GOF_DX053895.1

GCP_S0D482165. 0 GCF 0028431151

GCF.905E85886%  GCFUM0IBSOR05.] GCF_203886745.1 GCFLOI7360185.1
| GTFO00011B45.1 _
GCF_ 0173598360  GCR.S03885195.2 GCP.001685376.1 GCR.002846075.2

GLF 001686375951 -GOF_001705585.1

GCFOI0IZ05%5.: GCF . 0I7360085.1

GOCF.B08E90796.L  GCF_013307385.2 GUF_903%60675.1  GCF.0UZB481E55.1

GCF_017360245.0 GCF_D0Z443035:%

GUR_DO03502856.0  GCF_Q17359885.0 GUF.0LBIB0465.1 | GOF_ 138310251
GCF 000144851 _
GCF.000182875.0 GCF_B03B308T54  CGCF_002286285.1  GCF_DO3BEEZES.L

GCR.003858565.0  GCF.S08890835.1

GCF 017360305.F GCP_903850806.1

GCF_ 000558885, -GCF_BOUSBBI205.. GCF.50388B475.1. GUF_SUSB0EI5:
GCF . S03850545.1
CGCF 000265675 GCF_QITSBANMS..  GUF_ 5038860751 GCF_B004748B5.1

GUF_OIT3R0005 -  GCF_S03391105.%

GCF_ 503886848,  GUP_ 3038344451

GCFLOIR07265.0  GOF_BO3R9R5L  GOF 038312401 GUELOUIBIM3SI

GUF. 8038583851

Fifiebactarium GCF 0001655051

13

GCF_S02386775.0  GCF_OMOZBIBRL  GCF.000I64985.: GCF.003573886.2

GCF.000285085.1  GCF 500370351

bifiduny GCF.O012813454  GCF_002845845.1 GCF_D20893075.1 GCFLOU3390725:1
GCF.01BB38705.1  GCF_017534525.1

8 | Bfidvbacierdum breve

GCF.Q02838748.  GCP.000568975.1 GCF_002838225.1 GCE.O04BR0ZI5.1 |
GLF 0005650551 '
GCF_(J2538485.1  GCF _(02B35565.1 GCF_003S13065.1  GCF_O00ESS075.L

GCF 028385251  GCF_(0U5830i5T
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GCF 0028385051  GLFE S00B37145.1 GCF_X2E38265)
GCF_002838405.0  GCF Q028386050 GCF.0U2838665.1  GCF.0034954356.3
GCF.000213865.1 GCF.001281495.1  GCF_000220185.1
GCF_000B69036)  GCF 0020383050 GCF.00Z8388E5.1  GCF SUCIETE78.0
| GTF.00IB38625.1 GCP.O0B3RARE.Y  GUF.00283BUS5:
GUF 0028365858 GCF.O02838845.1  GCFO0I638845.1  GCR_OUOSHBE85E.L
GCF001025175,1  GCF_Q02838285.1  GCF_002838725.1
GCF 0038802851 GOF_U0ZBEA70E Y GCF_S02387425.7  GCF_OO2B2B385.1

CF_002888545.0  GUF_002888325.1 GCFO09931415.1  GCF CISPBTTEEL

GGy

GOP_OOIE3ER85.  GUF.O0S538485.0  GCFR_ONRE3RR451

o
TF_QOG02I425.0  GOF_O000ZIR0E.L GUF_0000Z2985.:  GOP_O0002EZ46Z
GOF_0000527851  GCF.0D0Z20885.1  GUR_O002249682
ad

- Bifidobactarium GCE002773355  GCELOD0STIHE.:  GOF_004:42i15.1  GCF 0004719351
Ul animalic sep, Sots. GOF_(COES6205.1  GCF.OOOBIRUBS.. - GCOF_003280785.%
BCF_(03428575.F  GCOF.00380A305.1 GUF_016835115.1 GCF0IB835:86.1
GCF_OISSTA095.]  GCF 0203099451 GCF.OZI0I8785.1
- ;ﬁfﬁ‘f‘; GCFL000056055.1  GCF.000IB2E35..  GUR.O001B1IE5.1 GUF.00I853135.1
- HEm e = GOF.003000E85.% GUF_003597655.1  GCF_ 900187350
bulgaricus
GCF. Q145381351 OCP 013393785 GUP 0:48348/5.1 OCP_017132756.2
GOF_0IBI003I60  GUFLOISIGITIE:  GOF_OI4898ZIS:
GCP.S02187685.1  SCE.QI7367M5.1  GCF.020008085.0 GCE.O0I050162
GOF_009007525.8  GCP.000772485.1 GCF 0002899852
GOF_ 017743155, GUE.OUBL0B285.1  GCF_0DU7IS5IS.  GUFLOITIAILTEL
5CF 021228035 GCF.O00:98585.1. GCF.039297795:2
SCF_S008372I6L  GOF.003342855.1 GCOF.O0S0BA305.0  GCE Q000523251
GOF RETH8916  GOF.OI7STS605.0  GOE.0308538154
" Bifidchacterium GUF.O00008945. GOF_009931835.0 GCR_016838685.1 GCF_OI7288595 1
g SCF_QIBIAIEEE]  GCF.O00196575.1 GCF_00IZSIZ0B.:
SCF_Q00T3NE08.)  GOP_OUBINRSS.l  GUF_OIBIONGS5L  GCFLOL
GUF 0014462551 GUF 0181418051 GCF.OI4334075.%
GOF.0I48B81151  GUF_ 0145008351 GLP_004936435.1 GCF 0002182551
GOP 001293148 GCE.SD0BI7335.1  GOF.OITIET085 4
GCF 0145982350  GUFL00018B3I5.0 GCF.018:02215.1 GCF_0000204Z6.%
CGCFO0T4462751  GUF.0IIT4605.0 GCF_00I725985.3
GCF 0173575350 GOELODITISOBRS.!  GLF.020I8I415.0 GUF.S0Z3B1625.1
GLF_GIRIL0675.1
GOF.C0TH54045.)  GUF.003410875.0 GCP_004101845.0 GCF.00IBEEIAE.
- Latiotobacius CGCF.0718838351  GUE.004088235.1 GOF.0197048535.%
= curvatus GCF.002224436.0  GUFLO0ZIZ4B05.1  GCP_00B957415.%  GCF.0032B47851
GCE.OUIT23545.5
GCF 0002178361  GCP.000B32905.1 OGP 000:69I352 GCP_OIGBFI46I5T
23 T GOF00087EE46.1  GCF.003iS4245.1  GCF.006716385.1
Ih | Beclius.CosFURRS | now g omenss | GCR OI6H43305.)  GOF.001039495.%  GCP 0029484551
GEF (04147581 QUP_OUIETOOES 1 GCP_DI3YNETISL
GCF_0:1432855.F GCF0i88843351 GCF_002953785.F GCF.009433135.1
GCF.00B874785.1  GCF.003420855.0 GCR.0030176752
GCF.00382T195.F  GOFLOOB03TTIS..  GCTP_DI9255496.1  GUF 0165486151
v GCF. Q021568451 GCF.016655085.1 GCF_001865285.%
GOF 0047580550 GOF_00293493% 1  GCR 500088051 GCR.LOITS0605.1
GCF.012934495:0  GCF_002903105.1. GCF 003856635.%
GCF 04050655,  GCP.0L7635005. 0 GCF_Q0UZBES7I5.0 -GUF_0U2SELI05.
, GCF 0198308361  GCF.305332365.0 GCF_UO2396945.%
o Eectarihis coll GCF_0HB9710761  GCEO0IS00965.1 GCF. 0038275, GO OIE9TI0EGL

GOF.018854305.0 'GCFO05221525.) -GCF_008382265.0
GCF.003650035.0  GCF_UI33i5756.0 GCF_0I7164885.0 GCR_O02741595.%
GCF 3000967850 GCF_009577385.1 GCF.OI4189815.
GOF.016904435.1  GOFL076903815.0 GCP0IS67i595.5 GCF. 0019005451
GOF.0I7B3ESS5.0 GCE.S0Z810335.0 -GUF.0019336154
GCF 904711266 GCF.0I95518i5.1 GCF.0:4771085.1 GCF.0I8988385.1
GOF_ 0052217451  GCR.O030IS095.%  GOF_O0LBOBZES.L
GIF 5004570950  GUF0MOTSIIS.)  GCF_002337305.1  GCF.0033182751
GOF_H0S10405.0  GCF.OISE64T5.1  GOF.S028103351
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5

TF 0026871662  GCF.(0B152106.1 GCF 0016759851 GCF.DO9B0848B.I
GCP_ 0029565650  GOF.O0RIBONSS.S GCOF_GII048335.
P.OIBR34428.)  GCFLOOI721225.¢ GCF_OIO4ZSG45.:  GCF O0IBEATSS.!
GCP.O0301E255.1  GCOF O00BB2395.:  GCOF 0057388851
CF.OI3378575.0  GCOF.DI6T75925.01  GUP_00ITS3505.1  GCP.O18075505.1
BOF 0163044750 GCF.O04358405.1  GCF_00L9004951
CFOUE018455. GCF_OIB8E00LE.L  GOFP_OL7S00855.:  GCE OIS1E77SE.L
GOF_YU3B25205.1  GUFOIBRGIENS.]  GOF_ 0030536653
CR_OIA3EB485.0  GUF_OIRTTIEES.. GCF.0IEITEREE.Y GCF.UR018835:2
GCF_003956406.  GCF_BO0B22885.1  GUF_OI48B3825.1
CF.OIBI4I24E.]  GCE I834655.% GCF S04833185.3 GCF.00Z853085.:
GCF 0138436150  GCF.001721825.1 GCF_002018855.%

GOF 004506880 GOF 0169039960 GCF_OOI6ECEES.Y GCF_ 00040761

GCF_UI0365505.1  GCF.OI4770855.0  GUF.GI7164835.0
GCF_C030IEE55..  GUE.OOSI41956.1 GOF_0I7I65135.1 GLF.05391285.2
GCF 0148637451 GUF.0ITIS5485.0  GCF.012085805%
SCR.OIBS08025:1  GLE 0304231851  GCELO0IBA3475.L.  GUF.0I6775825.0
GCF_O0S058935.)  GCF.OIBTTISS. L  GCP.00LB007S5:
GUF_S006S5185.0  GCF_904881888.0 GOF_OI02485i8:0  GUFLIORIS695.1
GoF.GI7184975.0  GUF 0007848250 GCF.0ISI6B1I5.1
BCF_ (028520850  GCF (133722681 GCF.O0IB0I3I5.0 GCF.XOLWIIBE.2
GCOF.013315995.  GCF.O0S72Ti75.1  ‘GCF_O0ZO5EB35.1.
GCF_O0SBTLITEE..  GCF.000974575.1 OCF_0IS569845:1 GCFO0BZ04165.1
| GCF_UIRS7I535M  GCEQITIBSUES.:  GCF 0053217851
GCFLOIBIATO7E.Y  GCF_0Z0526805.0 GOF 069447351  GCF DOSO73815.1
GCF 001734451  GCF_020888576.2 GLF 0009633851 _
GCF.013398825.1  GCFOITI6B035.4 GCF.0I688Y4826.0  GCF.OIT3B2085.1
GOF_OI3I6TTESS  GCF_012034675.1  GOF._0IS8346451
GCP_ 0155349351  GCF 0171852751  GOF_006905485.0 GCF_QO02EBOZE.L
GCROIGTISE05  GCP 904753825.1  GCUE.OI387IT4G.L.
GTF.(07BS9I55.L  GUF.OUSY26135.0 GCP.0I7IA5288.1  GCF.0I4188175.3
GOF_O0BZ224461  GCF_0IB53B0I6.1.  GCF.0037414535.1
GCF_OLBETLESS. GCE.O00730345.1 GCF 002057245,  GCF.O00ZS3BYEI
GCF_O18915545;F  GUF 0052218050  GCF_000599865.1
GCF-0006IB8083  GOR.0IZ934Basl  GOF00ID00635.0  GUFLO0Z7IeBEs5.)
GCF 0185928760 GLF.000026245.0  GCF 6131681351
CFOOOSISTIRE..  GOF_00IS0I445.Y GCF 0149044352 GCF 0019008361
GUF 0039667980  GCF.00IB51346:2  GCR.S04711295.1
GOF.005221806.)  GCP.002112206.1  GCF.0080i8BBE.1  GUF.00D952I25.1
BOF00B36595.0  GCF.O0B2IER5.1  GOF_O02858535.1
GUEBH0T4TIIS.E GOF_0I2221865.0 GCF.O0E0I2005.1  GCR_OLII0IRESL
GTF_D0318X035:%  GCF.0D4135165.3 GOF_ 0030182951
GOF_O0BISSB05E  GOFLUNOSSETM5 T GURO0THIE658,1.  GUF00I558555.2
GOF_DOAEB41751  GCF.000022346.1  GCF_001677485.1
GCF_002180085.1  GCR_O0Z7BB5LEZ  GCFODE7SEEB5.0 GCF.O00B7ISSE.L
GCF 06889106, GOF.0MIB9S75. 1 GOF. 0168039353
GCF_OL7iB48EE]  GUF_BO0ASAENE. GCF.OISIETESS.]  GCF_OI7633025.%1
CF_0IBZ77555.0  GCF.040428545.1  GCFR_000007446.1
GCF_0LB033265.0 GCF.Q030%0365.1 GCF_01BSAIZ66.1 BCRLDO31724652
GOR 0008007851  GCF 001901651 GOF 0087381454
GUF0Z0827635.1  GCP.OISI6W0SE!  GUF_0f4822985.1 GCF.ONS0iIz51
‘GCF 0033995952  GCF.0I4962568.)  GLF_01H970855.4
GCF 005321585  GCF.OGIS00S15 GCF.018430315.1 GCF.OD0268145.1
GOF_800B35IT5.L  GOF_ODISSSIES.L  GUP00Z204955.1
GUF.0L0365365.0 GCF.0iI048275.1 GCF.002:80185.1 GCOF.00ZBA5ISE.L
GOF_GUZ024885.0  GOF 0030763860  GCF_019420675.1
GCF 0548566050 GOF.016908275.0 GCF.0i6536635.% GCF.008720485.
GUF_OIBES0855.1  GCF.OMEZI0E. Y GOF 0085664851
GCF_0{4I66855.0 GCR_OUIOD0M06.1 GCR_OI3167135.0 GLF_DOIB00535.1
GCR_OIS1673161  GOF 0167758851  GCP_504568305.1
GUP_054295275.  GCFLOIBBSSSES.. GCFOZ0BZ6845.) GCF.0I7556665.1
GCF_01H9426361  GUR.001901085.1  GCF.001868265.3
GCP_OL8I67675.0 GCELOIBSS4855.1 GCFL0D00I0385:]  GUF.007012305.5
GCF_O0ZI63655.0  GLE 0079542153 GCF (018003161

3
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GCF 0131880751 GOF, (030178051 GGF 014502238,  GCF. 0133408251
BCF.0I7658165.0 GUF.00B9I485.% GCOP.0C9678752
‘GCF.G05USAEES.  GOFL002078395.0  GLFEOL407B335..  GOEUDO0BISIfR.L
GCF 019428705.0 GCF.013i67085.1  GCF.0I3086825.1
GCFLO0BI2IT65 GCF.O0ISBASTE.L  GCF.01E418975.1  GCF_(IESESUIB:
GOF 0171653851 GCF.0I3B54375.1 GCF UI68I9485.1
GOP_0LITRSERE.. GCFE.OIBTTESNS.I  GCP.OI4I69HIB.]  GCF.DIBS03916.1
| GCF.OCOSR3IE5.  GOF.U0B0IB0SE.D  GUF.0USD37SI5L
SUE_OIETTA4I5  GOF 0083362357  GUOFUGEEIA0B5.Z  GCP_OIZTIIRES
SOFUIBIZE955.1  GCE.OISSTIETS.L  GUF_OIB8301053 )
GCF_ 0153724058 GCF_0I4705385.L  GCF.0DZEB6415.0  GCF_00520855.1
GCF Urig0aB95.1  GCF.00ZIBASBS.Y GO Di416H3981
BCR_01Bo04BBEY  GCF.008926308.7 GCF.OIBZS07E6.4  GCF.0IBIBELES
GUFO0SES5L75] GTP_OIS43IISR 1 GUF 0ISETIEESL
GUF_B04B6R4DE1  GOP.0M33%4575.: SCF 0030182161  GCOF 0040106751
GOPO0SI24585.1  GUE 000818151 GUF 0167564581
(GCF_ 0018006861  GCF G00B36795.1 GCF.00Z7S6585.1 GOF.0L8BMI53
BOF 0154581351 GOE.OIS3IBBIE.L GLF.O0I0EI138:
GOF_0O00IT74E.L  GCF_O03988778.: GCF_DDITR0S45.{ GCF 0100823055
GCF.00BS0S485.1  GUF.00BIZEINBN - GCF 001484651
GUFOOIOMERIESL  GOFLQIETTS345Y  GCF.O0R0IBINE..  GCF_A00I48875:1L
GOF_007HS0655.1  GCF_OIESEBEIS,1  GBCF000B0ILGS.1
GUF 0183842851 GUE 0023105850  GCF_00IS008i61 GCFODIBOIFESI
GEF_QISZOS05.1  GUF GISOTEEEL  GUP_0I94458051%
TRUFOUZIBTEREL  GCRLUMBITAESS L  GUFLBUOITAMEl  GUF_OIS5TIBSL
GOF_O030L7875.1  BCF014062846.1 - GOF 0028039054
GCP.OLIE3I066.L  GOF.O00233875.0 GLF.ODIERNZ45.0  GCF 0003582580
GOF 9045663451  GUF.QUIB4SIZS.Z  GUF.002953895 31
GORIODIBSTESS S  GUFRLOIDSRIZYST  GURFO0IMIITE.L  GOF_OUE0ETITEL
GCF.0I5186875.0  GUF_SO04T4486.0  GCPLOL3168188.1
GOECOUBISITAES GUFE_O03853755.0  GUF_0I838RIVE.L . GCF_0I41BS4I5.L
GCF 0133671551  GCF.00002Z266E.1 GCF_00B0377i52 )
GCF 0015157350 GUPLO0S017EIB.  GCF_00%I35515.1  GUFMZTOSMIEL
GCF_O0IBEBUTE.]  GUF_ODZBOSBUE.L BUF_GI4I894TRL
GCOF.QITIBLTEEL  GOFLOIS64B%9%.:  GCF.OD00BG345:.1  GUF _BULEBYSEL
GCOF 0040106350  GCF.OUZI0IBSS.L  GCF_O0B7RI4TED
GUF.016R42BE5  GOF.O030:7455.0  GUF.0038I3145.0  GCOF.DI4B63685.3
GOF QI4I657T5.)  GOFO1S01R15.  GUR.00I012145:
GCF_ (081252250  GOF.002878875.0 GCF.000974885.1 GCF.002939075.1
GUF 0027418760 GCF.0H0Z3IEs. 1 GUF 080183951
GOF.O0ERALISE 1 GOPLOIBYSHSLS.: GLF_0IBESSEE5.L  GCF_0U3588045.1
GCE.0023533858  GUE.OZ0818485.1 GCF.010365525.4
GCF_O1BS42505. 1 GCF.004301465.5 GCF.0IS20935.2  GCF.003122106.%
GOF 0168896260  GUF_O0BS5IBES  GOF (11492525

GCP_OITIBE0IHT GCE_QUBIS4646.3 GCF_0L7:85095.0 GCF.DIBRGS4BE L

GCF.D0S671085.1  GUF.0I8141285.4 GCE.0097TRITIS.
GCF.L0S951745.0  GUP_B00622655.1 GCOF_A03402985.0  GCF.0I6728085.:
GOF_00FI09565.0  GCF.O00S67IES.2 GCFUISE7IESE1
GURIOORIOBEESE  GUELOM4TINA05.1  GUF.USS7ISIE.  GCRIDOIS0I045.L
GCP_030BIB475.1  GCF.013201625.0 GCF_0020573854
GCF 010598665.0  GUF.O18553605.0 GCPLO020031ZB1  GOF.ODIZE0BESL
GCF0UBB71105.1  GCF.OL4B07675.1  GCF.003350485.2

GCELOI0BIB0058  GUB_OLETTEES5..  GCF.DOO0UZAIR.L  GCF.D0LBSR3:E.L

»SCF;BG?M‘EQ%J GCF.0064684365.2 GCP.UMGI35355.1

oF
GCF.O009788452  GUF.QQISS0325.1  GOP.0204240452
GCFS00520085.8  GCF.O02LEB475.1  GCF_DDUIBTEIS.Y  GCF.0030ISEEEI
BCF.0I3186895.1 GUF.003017335.0 GLF.9006226354
CE_O0BI24308.0 GCF.041B9195.1 GCF.020653296.1 GUF.00IB7BY25.T
GCF 0169436950  GOF.0IBBBEENE.Y  GCF.0i89722081
CF_OIBISEISY  GCFLOUBA32595.1 GCF.O05223325.1  GOF_ 0037905251
GUF.017164998.1 GCF.005112228.7 GCF.001B79885.%
GUF.O0I039415.0  GUF.001300976.0 GCR.OIB77H225.1 GCF.0033427151
BCF_00B085435:1  GUF_00I6L474s.l  GOF.002302315:8

FO1943B5651  GOFLOIB8R0005.1  GOF_DOZIS2INE.E  GCF.00301907EL
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GCF_OUZ0BSTAB.L  @CF_(IBA041ABZ  GLF_DO3E}2B35.1 GUF.00BEELIES.I
GCP.0030IB355..  GUER.OISBREIES.1  GCF.0000I9B451
GCF_OIBOTEEEE.D  GOELOUIBORYSE..  GUF.003956425.1  GUPFLOUIEROL0S.I
GCF_OULETEL4E] GCFO0ISUI008..  GCP_GIFI870ME1
GCE.OISIETTISG GUF OMBSSEETEl  GLPL003IIINEL  GUE_O0IBTVATEZ
GCF_DI82791264  GCF.00%0I77E5.1  GCF.0iB904816.1
GOFI008949485 1  GCRO0Z071945.1 GCF 003033005,  GCFLOI4BIBR4G.1
SOF 0130858650  GCRO0BSISIE5.1  GUF_ 0138723051
GOF 00725551 GCFLO0ZESIREE. Y GLF.O08E07IB5.0  GLROMA04335.72
GCF.0IBSEETE5  GCF.O0000B8H5.2  GCF _GIB969405.1
GUR.OM4B041752 GOP.GLI404355.3 GUP_OI7IB4985:0 GCOF. OITiB4395.1
GCF_OIBETITSES  GCFOIBETIBIE.S  GCFR.0I93313351
GUF 00301315 GUF.O0B375535:1 GCF.OIBISS75.1 GCF.0D40:1015:
GOROHIBTIBNEE.  GURORBIZE7ES..  GUF_008BOTEEE.I
GOF 0140754758 GCPIOUEIIONEE.L DI4BEIZIE.  GCELOIBYMEIE
FOFONBRS3IE]  GCPLODIB00TIE.L  GCF_OZ0EBIETE.L
GOF.06776206. GOFL0IZIEYs0E T OCP.O0IS0I 851 GUF002545655.1
BCF.0032678R6. GCF.OD0E7ERISS  GCR_O01300985.2
GCF 0121675568  GUELOITTA307E.  GUP.O0Z2EBEI5.1 GUF_ 3008382351
GOF_SI28IGRE5.]  SOF 0130852050  GCRLOUROIZSUE.L
GCF_OUZS516551  GCR.QIB3043351 GUF.0ISG457S5.]  GCF.OQIES0205:%
GOF_ 001430835 GOFO08SBI405.L  GOF_00RIZED05 1
GCF_B0048T4E6.]  GOP.QOZEE6H55.1 GUF 0041351251 GCOF 0182823551
GOF.003017615.1  GCF 016904385, GCF_019843995.1
GUF_G04531805.0  GCF.DOISETO0B.L  GCF_0I0883375.1  GUF.OIS6372ZI5L
FCEONSB4N4E]  GUFOUSIIZ4E5.T  GOF GETRNETS
GCF_0M3167435 GCELDIZIBS0ES.. GLF_008IZSIZS.l GCFo0DBREBYBSL
GUF_0ISTTEL4E]  GCE.002952655,0 GCOF 9005202851
GCP_SIUBI8T951  GUEUBM4S40851  GCF_ 0005300350  GCF.000499485.%
GOF OUT07ES76.0  GUFL0ISI6TIE.Y  GIF GIB3426754
GOF.00508TEE L GCF 0Z00EIsYE]  GOF G odee8s.y GORL00zERs4s L
GOF.0034000482  GCRO0SDISITE.L  GCPF.OI690411!
GLF.OIEDIATIEL  OCP_UINAS4ZES.l  GUFDIBES4SIN.l  GCR.U0ZUIRIES.Y
GOF.09BOBITEL  GCF 0083283451  GCF.011404785.]
GLF_ 005154545 L GUR.O0BIS433E 1l  GUF.Q0I3ITEL  GCFR.O0IB0ITES.L
| GCP-ODISSOZBEI  GCF OUS462428.1 GCF.O028667551
CF_OUI677515.L GCF_0C0UEE246 GCF 00269325  GOF_DIBL0450512
GOFIO0LA60565.1  GCE00001%425.1  GUF.0I07E49382
GUF 003589555 GOF_0IBB03835. QCF.01BBI4STE  GOF_OIBIESMEL
GOF OOLIBSRAE  GOR UISIOTE3E.L  GOF OOI7IR505
QUF-002957886Z  GCE.OIB4S2805.1 GCF.0051B6285.1 GUF_006083875.1
GCF. 048637851  GOF.00RS2R165.L GOF 0031705581
GOF 0014698151  GCF.O0SR5I7R6.L  GCP0I6%04385.10 GOF_BDD4E7485:1
GLF.CONETA05.]  GCF.001021815.1  GCE_00E0Z8125.
GUF-ORB0SI0UE.]  GOE.OITBOIUEE.  GCF.GIETE0285.L  GOF 041698851
GOF 008037051 GUE0I086%05.1  -GCF_003571885.1
GUF.003900%28.L  GCP.O0Z9BISEE.  GUF.0IB372425.1  GUF.DOSIEZSSL
JGUFDO008I00BY  GCFOM3AIZ985.1 GOF. 0171651553
GCPO01B59615:2 GCE.00IS0I0BE1  GCF.0057H2385.1 GLF.0I3883805.1
GUE_ O TBSEE 2 GUF.0i3305708.1 GCF_OOB1Z$4051
GCF.05eE5915.] GOF_QOID2I635.2 GLF.ROB2ZIA4E;l  GCF.OI7i654i51
SOF_DU3043835  GCF.OI03B5305.1  GCF. 0025932651
GCF.COE3Z33663  GOF_01B843695.% GCF_DIRI7I6E6.F GUF.O0B63UR55.L
GOFO08E7I06.1  GCF 0433438353 -GCF 0118380851
GCFOIAJ44688.  GCF_0I48308158 GCP_0I98769I5.1  GUF 0DOSBIS55:2
' GCOF_ 0019034350 GCF.002581185.0  GCP.O20B27595.4
GUP UITEAI65.0  GUF_0I3SI5TING  GUP.QITIESZIS.  GCFLO0SETIVES.Y
GUF OUBZIZ345.1  GUF.00S073875.0 GCF.002863685.1
GIF_(1R357365.0 GOR_OIBOTESA5.1  GCF OL4389035.:  GCFLO0RTETIIEL
GCR. 0933444650 GUF 980881761 GUF.0IBS7I7851 ,
GUP_DI5355475.0  GOF 0036573851 GCPoU0B43Z2I5. GOF.0M4I62325 1
GOFOUITBTEISL  GCROUI447495.0 GUF _UIU348750 _
GUF. 0085310650  GOFUIBST7IRIB.l  GCF 0078066651 BCF.500520425.1
GCF_OI59R95685.] 'GP 0146075351 GCF 000427051
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GCF_020882275.0  GLF.019434875.1 GCF_020143605.1 GLF.O0BBBOLISI
GCF 0031121854  GCF_ODIBLYSBS.L  BCF_002310675.4

GCR-OU1B86535:1  GCF.016904655.0 GCF_002303335.1 GCF 0098670152
GCF_O04010615.  GCR.O03371218.0 -GUF 0023579152

GCF.800635326.0  GCF.0I8379BE5.1 GLCF.0L6889285.1 GCF.00301B575.0
GUF 0208833551  GUF.0DISO04IE.1  GCF_0Ig2iIT4sl

GCF O0FITIEA5.:  GCF_0Z04E3238.1  GUF.S00497418:1 GCEIO0S7ITISG.L
GCF_0Y2934765.0 GCF.008832575.%  GCF_001BS0ZR5Z

GCE_O0IE5I68EY  GCELOUS9BBIRN.L  GEF.GOS07SE8E1  GCF OMBOMITEI
GCF_012402895.1 GCF.001682305.2 GCF_0J28115553

GCP_ 019884495 GCF 0202I7485.1 GCF.002164635.4 GCF 041708751
GCF_0i3367275.1 GCP.O08IZ4185.0 GCF 0199711151

GUF_002300305:f  GCF_0IB328BR5.0 GCF.0IG798845.1 GCF_OOBZZIOES]
GCF (0131882551 GCF.0LH045295.0 GCF_O0495865.1

CF.019B46015.0  GCF.0DIBO0S35.) GCF.007883875.1  GCF_O029550i6.0
GUF.OI8778385.1 GUF.OUITE3485.0 GCF.0ISBM7IEI

GCF.0183742551 GCF.013084545.0 GCF.0IB972045.1 GCF.029334385.1
GCF_ 0154585850  GCF.B02705295.F  GCF_0i7E70665.%

G

GUE_0IZS347iS.  GOF_OO0BISIS5Y GCF 0114048351 GCOF 0134259351
GOF 00161263851  GCPOOIB0II46.1 GUF _005S00475.%

GCF 0159667850  GOF.019968505.L GUF.0Z0034835:1  GCF.002853835.1
GLF.002983775.F GCF.0I9844035.F GCF.015534985.1
GUF_ 00274146561  GCF.D028520B5.1 GCR_002741496.1 GCF.0:B808855.L
GCF.08970575.2  GCFOLE772495.0 -GUF_ 0178391851
GCOF 0141887750 GUF.0IBBB4385.1 'GCF.O02741555.1 GLE.000BI2645.1
GCF_018908535.0 GCP.006222635.1 GCF_017165075.1
GCF_ 2008203451 GCF.R116B015.L GCLP_S04063105.0 GCF_(Z0B0BEEE.1
CGCF_003890305:E  GCPL011403368.0 -GLF_0I4823185.4

GOF. 0148058750 GCELOO0ZI0476.1 GLF_QI6TE7775.1 GCF.003526255.1

| GCF_0020120851 GCF_800836108.1 -GCF_oIigd5475.]
GCR.005013205.1  GCFL0I3694385.0 GUF_OI6780575.1 GCF_UOLS00585.1
GCF_O0BQSTE45::  GCF.002018485,1 -GTP_QISS7S7SE.L

GTF.004368465 1  GOP.O0&7884E5.1 GCP_OU2787545.1  GCF. 01659033361

GCF:017186216.1 GUF.017659045.1 GCF.06889725.1
GCF 0103654850 GCF.D0B7I515.) GUF.0IS085025.1 GCF.OM3168215.1
GCF.002012265.8 GCF.018775988.0  GCF_S04B56455.1

BCF 0037540080  GCF 0033468351 GCF.QI3187895.1 GLF 0643779352

GCF_O030IBEIS.I  GCF.003413625.1 GUF.0I8343835.1

CGCF 0008002584 GCF.002741355.0 GCF.021186335.1 GCFE_O0I753560.1

GCF.018572345.0  GUE.004IB%035.0 GCF_004358385.1
GCF_00%648486.1  GCF.0I4883765.1 GCF.015842075.1 GCF 0184177161
GCF 0199696851  GUCF0IL048286.1  GUF_OIS5TL7IB.L
GCRIO02077195.0  GCF.004405205.2 GCF.014338805.1  GCF.(U3856655.1
BOF 0030782281 GCRO041183i5.0 GCF.D0Z163935.1
GCF.0I7A31IB1  GUE_S00I49815.1 GCF.OIBI2BYSS.I  GOF. OLSL60156.1
FIF OLETTRIES.  GCF.YIOBYINGS.L  GCF_OI4B5ESASY
GCF.0182730851 GCFLOUI307216:1 GUF.020433135.1 GCP.002237335.)
GCP.003580576.F  GCF0I6828815.1  GOR_014823405.1
GCF_013342926.0  GCF.O08033815.1 GCF_900835205.1 GCF_U05231565.4
GCF_00I801215.0  GOP JOZS48T7I6. 1 SOF_GUIAB3075 L
GUF_p20542026.0  GCF.01104B888.1 GCF 0188845251 GLP-OUBZZI585.1
BCF 0022517351 GCE.0I4863845.1 GCFLOI7165375.1
GCF 0156I4R25 1 GCE.O1B428885.1 GCF_005014055.4 GCR.OIZ833515:4
GCF.0I4541045:1  GUF QOZIIETI6Z  GCF _002853855.0
GCF_805353355,F  GCF 0030181351 GCP_0I6BDE005.]  GOP_ 043883151
' GCFDU3443815:1  GCF.018844015.0  GCF_003018865.%
GCF_0:5139795.0 GOF_OI7A38I25.1 GCF_000750385.1 GCF_QL4BB3825.1
GCF.0I6773865.0 GCF_001966335.1 ~GCF_(09832886.1

GUP_000023665.1  GCF.00Z310595.10  GCF.016776025.0 GCF.047570685.0

GCF.00E31665.0 GUF.OD4SI4085.  GCF_00B642395.1
GCF_016776065.1 GCF.000B32635.2 GCF.008222385.1 GCF.OI6904175.8
GCF 0028701651 GCF_S00098645.1 GOF_001936315.1

G‘CF__GSSE-‘:‘Eﬁ%‘Z GCF_00iBS0385.1 GCF_0020318635.1 GCF 00041452

GCF 0004937581  GCFR.0097L10056.8 GCF.0037221851
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GCF.0LS3ES345.! GOF_O006403685.0 GLF_003013055.1 GCE_O03DIESIEL
GCF_0I5139i585.0 GLF.0I31H6855.0 GCF_ 0529348354
GCF.D1i4042161  GCFDIAG04695.L GCR_DI30i7375.0 -GCF.003956225.1
GCF_QZ085AE25.F  GCF.00804I0i5.2 GCF_S00636345.%
GOF 0140755961 GCF_O03591595.0 GCF_ 0022499651 GCF_014075795.1
GCF 0373575054 GCF.O0Z9517i5.1  GCFOMTTIZIG:
GUE_OL6904085.0  GCE_0Q0488515.4 GUP_900836245.1 GCF.03STISB05.1
GUE_ONMIEIIZ05L  GCE.O0ITETE4E.L  GCR.005I2IS45.1
GCF_O0I043T15)  GCF.000953515.1  GCF_00B384635.F  GUF.0I7350075.1
GCF_QI2378675.0  GCUF.00SI2I306.0  GCF Q023578751
GUF_DUS433795.0  GOF_O05228005.1  GCP_JI33BYGI5.1  GOF_00ZidBTEs.L
GOF_0A7899475.0  GCF.O08%31185.1  GCF.0UZ781835.%
GCF 0151669951 GCF.GI3IBMLIEST  GCP.O0349:165:0  GCE_0IBG7IUIS.L
GCF_002011585:1  GCFEO0SBI7485.1 GOF_0I6780725.1
GCP_O02ZI4T4ES GCF_DIB2ERRTSY  GOF_014361285.%0 GCF 003856285.1
GCF_003020885.0  GCFP.OITIBEZS5.}L GCF_0154589051
GLEOOZITEISE  GOFOD0888456.2  GLE_00ISS6885.1 GOF.OI316HRE5.L
. GCF.0IS7T6325.%  GCF.000019385.01 GOF.904830965.1
GCF_0133725851  GCE.00I801105.1 GCPOIS934439.] GCF.O00BIWISS.L
GCF_904711305:0  GCF_003325975.% GCF 0173100851
GCF_003430278.1  GCF_00811I7BRI GOF-0I3381835.1 GCF.0021943652
GCF_020905656.0 GCF_0I0B69025.1  GUF 0020121051
GCF.OUBIZE245.0  GCF.002198485.0 GCF_014330676.3  GCFL008537505.2
GCEOIRTIOTESL  GCFOOOS9NEEE.l  GOF.0IZURSIIS
GCF_D02IE3095.0  GOR.0IBN28375.L GCF._0I4188735.1 GCF.UIRBBLes.:
GOF_001610755.0  GOPLUIB4EES45.L  GUF_014169455.1
SCF005ZI2025 GOF.009850125.1 GUF_009395285.1 GCE.O00TI4595.1
GCF_000034845.1 'GCF_008867035.2  GCR.005232085:1
GCF_O15598065.0  GCF_002156825.0 GCF.00301B615.1 GCF 0141888361
GCF.OI5436715,L  GCF.OI6776285.1  GCF 0020076 1
GCOF_ 014679325,  GCF.90083B115:1 GCP_003018785.1 GCF.0040X0715.1
GCF 013318975  GOF 90447854781  GCF_ 0138573451
GUF_$I38I0415.0 GCELO0USTI6I5.. GLPF_00102:595.7 GCF.00IS66835.%
GOF.O0BISA3EEY  BUOFL00I5AHATE..  GUF (027415351
GOF 0011836551  GCF_0[3540805.1
GCF_0IB904835:F GCF.800520365.1 GCF.0I4863665.1
GUF_OUE526085..  GOF_0IB4IS565.0  GIF_00GS8SINS 1 GOFOIE23Y45.
GCP_80507i865.0 -GCF.00339%775.2 GOF.0I7184735:.1
GCF.000227636F  GCF.013112338.F GCF.000299455.1  GCF.O0C9534551
GOFP.0:9551855.8 GCF.OI6458935.1 GCF QIZI8B175.1
FCF.017184815.1 (GCF_O0I588615:1 GCP_0:1B883685.1 GCF.0I889I035.1
GCF 0027412561 GCF.003308956.1  GCF 0148586251
GCE Q200345551  GCE_DQISHBIE1  GCF.B00174825.1 GCF_OUZD53075:1
GCF. 0032886955 GUF_G1937B088.2  GCF-_00D931585:%
GCE_QLBI8SE7E GCF.OI8i67875.7 GCF_900838185.1  GCF.000010785.3
GOP_ 0053238251  GUEDDIS44735. GOF DI3478095.1
GCF 0035563052  GOF.QITIA5I35.: GCF.020883235.1 GCF.OI3:167Bi5.1
GOF (035857951  GUF_00B8176865.F GIF 0196455751
CBOF 054326350 GOR.00088854385.3 GCF.0028I2%45.% GCF_OL7868535.1
GOF_OIS428785:1  GUF_000732866.1 GCF_005GIS0IS.1
GOF OUSHEETIEL  GOFL0DIB0E065. GCR_0035I6575.  GLFE.0I4ies875I
GCF.014854575.1  GCF.020084575.0 GCF.O003B4IBEY
GCP.OD5283:062  GCF_009866345.3 GUF_002843885:1 GCF.002050365.1
GOF_O00B33145.)  GCFR.003E56245.1 BUF. 0033398452
SUF_OU4807515.1  GUF.00I951885.1 GCF_004564035:1 GCF-005222565:1
GCF_Di2149845: GCF.020540385.0  GLF_ 0334253551
GOF_00ZE88845.0  GOFLOISERLL05.. GCF_OLE780415.1 GCF.0141691%5.1
GCF_ 0121673950  GCF.0I550000%5:1  GCF 0001488051
GCF 0022442051  GOE.000023365.0  GCF._(20985225.7 GCF.OIB776305.1
GCOF 002834025, GCF.002595515.1  GCF_003717535.1
GCF_O028517764  BCF.QIBB11855.1 GLF.0016i8328.1 ~GCF_904869835.1
GCF.008727185.1 GUF_018i67355.1 GCF_01337232511
GCF_B00838055.4  GCF-O00017765.1 GCF_OQi0Z1005.2  GCF-O03ZBB295.4
QUF.020433205.L.  GCF.003203758.0  GUF.0I34380751

GCF _UL8I41225.1 GO (08B73375:1
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GCP.O030R1I735.. GCFE.QIB972235.1  GUF_00E03780B..  GCF_008B64308.1

“GCF_018%745us 2

GCF.03315736.1  GCP_000015265:1

GCUF.0087614582  GUF.QI875765%.1 QLF_O0D67I385.7 GOF_QURB7IIZ8l

GCF_0170BB42

GCEO0RIBUETE L G0 003055835

GCF_Q08T77045.L GIE.Q09B7I046.1 GCF.004824385.0 GCFLOL7IE6L36::

GEF HIg8TITEEL

CF.ODISSEEEG..  GOF.0307Ti6865:1

GUF QI0I27685.L GCF.QIAB89505.1 GUF_ 0184311651 OCF-QUIZIA7375.4

BCF 04623425 %

GUE.OIBIZELE.L  GOF0025679552

GCF_0iA3424551  GCP.0I8944776.0  GCPF_00Z9680B5.0 GCF_0L8085:85.1

GCOF 0185695251

GCF_bZ0883395.1  GOF _GiBROBEOEY

GCP.QIEZZRA65.0 GOF.DOSSMMERE. GCP_008727185.: GCF_GIB775545.:

GCF 0151385751

GUEO00010485. GCF_OLB903835.1

GCF_OL73SETIEL  GCUF 0010208452 GCF. 00311234501  GUF ULBSTIEES.L

GUF_QLG776246.2

GCF.O0ZE53885.1  GCF 0080180851

GUF.002968735% GCP.O02ISGEIE2 'GCF.002925515.1 GCR.OISE7IBLSE

GCF 0193554551

GCF0BI87245.1  GOF Q021850852

GUP_ 0027412851  GCR.0081244280 GCP.0I5IBBYS5.  GUE.300B36045.1

GUF _BI4863380.0

GCF_0i6132608.1 GUP.003999795.

GCF 0180263858  GCE.003433278.0  GLF_OORI4E7IS.L  GCF_DOIB002E5.L

GCF 0081242851

GCF.06503816. 1 GCF 0104036253

GCF_00BE07136.%  GUOE_O00URGTES.4 GCF_DI6903915.1 GCF.0005E88465.1

BUF OITEIRRE5

GLF_502510885.0 GCF.OUSHS0IT5.1

GCF 005180985.0 GCEUIBI3BESE.L  GLF._003B66445.1 GCF_ 0164040152

GCF_01BBBH465 .1

| GCF0IB7TIER.1 GCF_0030I8785.1

GUFL0I0885045.3  GOFS0DIBERUB.]  GCF.CIE7TEI85.1  GUFLOMBIZ4ISS.

GCF _(14157586.1

GCF.O08TT7085.1  GOF 0LBI41148.1

GCF 0134550880 GCFLD03949706.1 - GCF_018BE9525.1 GCPLOIS97I095.L

GOF_ 01316755851

GUE_OUI4S565.1 GLF 00074398551

GUF. 00216480852  GCF_0i8415088L  GCF 0188696280 GCF_00:800775.1

BCF_UZRE0I05.L

GCF 003986425.1  GCF 018884585

GLF_0L7165335.0 GUR.O00UB746368.0 -GCF.004385108.2. GUP.OU5221805.1

BTF.020540948.1

GCR-003856485.0  GCF013282515.1

SUF 0008814851 GCF.UE0i48646.0 GUFOI3I65IES.L.  GCF_020541005.1%

GCF_GLI067088.1

GOF 002951788,  GCF_002962535.1

GUF_ 000388555,  GCF 0059546081 GCF.00BOBE4EE.0 GUF. 014503686,

GCR 0128347851

GCF_O0B531725.0  GCF.020181835:1

GUP.UL3343595.1  GOFLOISSBRI35.1  QCF Q0IS0G455.1 GCP.ULB4083752

JGCF_DIZRSAI4E L

GOFO{I046876.1 GCF 030683225,

GUF 0052223850 GOP.006222405.1 GOF_ 0169053150  GOF.OISS68485.1

GCF_ 0188038784

GLPQ4170675,1  GCF_0DIZB0835.1

GUF. 000233765 GCE_OIBBLIBYG.] GUF_C20827588.1 GCF_G04B31825.1

GRF_017088485.1

GCF.001593865.1 GCR_GOZE48135.1

GCP_Q0i589055.1  GOP.UI9443686.L GCF.00ZI80185.0  GUFLOI0365425.1

GCF_014168895.5

GCF.Q01801025.1  GCF_003856985.1

GCF.50ZB10885.0 GCF.00Z983845.0 GCF.OIB776288.1 GCF.OL4623205.0

GCF 0018744851

GCF00Bi24205.L  GCF_0113B308E.1

BUF_020B28765.  GCF_ULI492865.0 GUF.0125537885.1 - GCF.OITIB4775.L

GCF 0096180151

GCF.048374386.0  GOF.90%8B8230.1

GCF_0i9970885.0 GCOF.OATTB906.1 GUF_UIO428525.1 GUF.OI4189695.1

GOF 042171354

GUF.004155778.2  GCF. 008280205 4

GUF_0I6026335.  GUROI4338535.1 GCF_004E24%761  GCE.0IB944635.1

GOF 018443385 1

GCF_O0BTAIESE2  GCF_00I%00855.5

GCP.0062218685.0  GCE.0094329160 GCF.OTI1664i5.0  GCF.0M0365546.5

GCF 0017835451

GCF OL1691526. GOF 0089314851

GCF_013252335,0  GCF.0i3315696.1 GCF.017900985.1 GCF_OIBUBS225:1

BCF DITIBATIR L

GCF.ODI485465,5 GCF.00Z852875.1

GOF_DIRI6T485.1 GOF 0168033751 GCP_OOR3UEYYE.D  GCF_OLABO3455.1

GCF S00520385.1

GUF_O02140665.1 GCF.003958465 1

QP 01802618980  GCE_QUZ74118%1 GCP.O00592645.1 GUF. OL3004045.1

GEF_S02610315

GCF.007855325.1  GCF_002741475.0

JGCF Q038860650 GCF.OIBROLIBR]  GCF.0000211251  GCF_014770895.1

GCF_ 800636125 3

GCF.00%135815.1 GCF.00LS062B5.1.

GCF_ 0045569850  GCE.OR0IB0405.0 GCF_Q030IB148. 1 GOFL002B35485:1

GCF_0I3167618.1

GUE:Q08I24085.1  GCF. Q028482751
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GCF. 0039002350 GCF_002i92275.1 GCF.002073985.0  GCF._0O0DZ5285.1
GCF_0I4863705.1 GCF.OUIBR0ZI5.0  GUE_OG3ZS685.:
GCF_302510346.  GCP.OIZBGES451 GUF.002967975.2  GCP.OUZBE3ESE.L
CGOF_010365345.1 QUF_B028I0385.1  GCF.000Bi8gm
GCF_OIS4287E.]  GCF.00IB519652 GCF_OLUB0ZE85.1 GCP.008383055.1
GCP_OIN4ZEG06..  GOF 0085860351 GCF (02934895
GCF.010584482  GCOF Q080526455  GCP_0IBSB9S45.% GCF.0IBIZ6315.:
GCF0I7833148.0  GUF_002952895.0 GCF_0Y2U34485%
GUF_00I555675:1 GCELQIZR0ILTEL  GCP.001505405.:  GCE_QORE60085.1
SOF_ 0023507350 GUF.O00027125:1 GCF.002851675.%
GCF.004804205.F  GUF_OI8S84385.1 GUF.008443785.2  GCF_ 900836075
GOP_0I337427R.L GCF 3038476651  GCF.003017895.3
GUF014169015.0  GUE_U09433415.0 GCF.008051886:2 GUF_OIS4EB7H6L
GCF. 048633051  GUF.002056:45:1  GCF_ 0078851751
GUF 0005896250 GCF.COIBSBBIE L  GCP.D028953435.% GUE. 0003748051
GCF 0016834350  GCF.014904186.2 GCF_OOBOBOB55.L
GCF 0033384050 GCF.0JI8B7715.1 GCF.0¥3167385.0 GCFR.0I6904235.1
GCF 001763465, GCF.0I0365485.1 GCF 0141694851
GCF_020149705:0  GCF.O00023235.0  GLFLQI4iTI0G..  GLF.003691436.0
GCF 0020856050  GCOF.OU3112165.0 GOF 0133765151
GTR.0087S1498 2 GCR_0194266851 GUF_020828725.3  GCF 0096838551
GCF 0085537025.0  GCRO03787836.1  GCF_002953875.%
GUEI0LAIBES65.  GCF 0020150451  GCF 0038339052 GCF_BI0635145.1
BCF0183677351  GCF.GIBTT6125.0 GCF_017352085.0
GOF 3008364758 GCF.O20827615:1 GCF.S00635165.1 GCF_0I4826016.%
GCF_016889085.1  GCF.014295235.1  GCF_00L660BE5.1
GCF 0148657850  GUF.O0301:8695.0 GCF_0I3167585.0 GCP.OXS8A376.1
GOF_ 0099055855,  GCF 0143174051 GLF.003826885.5
GCF-0059B6385.0  GCOF_OORZESTBEY  GCF_008321185.7  GCE_BO0636215.%
GCF 0194311881 GCF.003853805.F GCF_0040BBZBE.3
GOF_ (201496057  GCF.904866225.1 GCF-B00174635.0 GCF.002012245.1
GCF002118095.1 GCF.0IZ934555.% GCF _0i5910185.1
GCEOIE776005.0  GCF.QI0827655.1 GCF_(05548665.1 GCF.014168535.1
GCF 0028828581 GCF_0I8864175.0  GCF_020883515.%
GCF_OI8775845.0  GUF_OI0728305.1 GCF_004193785.0  GCF_002210685:1
$CF 003030245, GLF.000I83345.1 GCF_002796445.%
GCF.008953815.4  GCF_(21238375.0 GCF_0L2574525.1 .GCF.904B83376.%
GCF_000017885.1 GCF.00:900685.1 GCF_OL7165385.3

GCF_ 0029528551 GCFLO018008k8.2  GQCF_016966645.1 GCF 0017357051

GCF.O04801E75.1  GCROIBL44852  GCF.002952695:1
(GCF_O01650275.F 'GOF_(20:49685.% GCF.01S670785.0 GCF_OLB972225.1
GCF_003030025.1 GCF_ 0188170851 GCE_021166485.%
GCP.002009315  GOF.OI7570825. GCP.0I3i22565.1 GCE.OIZIETBTS.L
GCF_QI4805805.1 GCF.GO30IE375.1 GCF. 0021639551
GUF_004259805.0  GOF_0O04BI955.2  GCF_000987875.1  GUF.S04884815.1
- GCF_0IB8B4505. GCF.OI3IBEETS.l GCF_ 0088842053
GOF.003055635.L  GUF_B00636305.0 QCF_009950476.1  (GCF 004358365.1
GCF 3045056550 GCF.0i2834635.1 GCF_0000Z5185.1
GCF 0052217251  GCF.0IS340785.1  GCF_00I6:3815.1 GCF.0I9978835.1
GCF_009961245.1  GLFE 005554725, GCF_GiB571676.%
GCF_GUZREU675.4  GUR_WIZEI0375.1  GUF.0I9754155.0 GCF 0441895861
GCF.0023451353 GCP.OI8167235.0 GCF.008503506.1
GCF_0I7678665.0 GCF_0I4904565:2 GCF_002956265.0  GCF_003855635.1
GOF.0204106650 GCF.003339845.2  GCF_ 0148546751

GOF.0I42685751 GCPLO07E33295.1  GCR.O12516455.% GCF.900698185.1

GCOR 0134238050  GCF 00I90575.L.  GCF.00B85BE75.1

GUF.(20888256.  GCF_OLZ934475.4 GCFOL7A5L166.1  GOF 0118312152

| GCFO030180551  GCFOIRET5I5.L  GCFOIASH7S5.1

GOF_003018215.0  GCF_0053988052 GUCF 0107084351 GCF_O0B3TITSEE.L
GCF_003018336  GCF_003395795.2  GCF.0IT088406.1

GOF 0548636350 GCF 9006367850 GCF 0100929850 GCF_OIB9EA7TY5.L
GOF_004006575.0  GCF_002764015.1 GCF_905071835:4

GCF_000212715.3  GCF.013187655.1 GCF.020B83085.1 GCF_O03570785.
GCOF. (037037951  GCF_QOS221886.1  GLF_008720605.1
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GCF_0I0942855.1 GUF.000013808.3 GUCF_001%008BB.I  GCE_D0BI24336.1
GUF_003031775.F  GCFO04010835.1  GCF.0I78485352
GCF_OU4IBETES.L  GUE_O0BBO7R9BY  GUF_O0ZIB4975.2  GLF_D0ESZ3IES.T
GUF_0¥4189615.0  GCF.002741335.1 GCF_ 0003202188
GUF_O0IB1247E1  GCFL0S3167398.1 GCF.013402885.1 GCF.OI7688106.1
GCF 8048305751 GCR.0I7603505.1 GOF-0i4170675.1
GOF OOBT7T0EE.L  GUF_OI9970895% GCF_0LZI6TISE.  GCF.DIBSB4285.1
GOF 00000845 GCF.0030i8775.1  GOF . OCZIIB085.3
BLF_GOB2Z0045.2 GCFL000026545.1 GCF.0030I8575.1  GOF_QL31BEIE5.L
GCEO0IERN345 L GCF 0052218081 GCF0L8168285:8
GOF.0208533354  GCFoQOZ9BESE.L  GCF_0I0BITETS.. -GCF.ODIBTS
GOF_ 0027881154  GUEDIA40387TE.2  GCF_014389985.)
GCF_094522245.5  GCF 0188041951 GUF_00BO33295.0 GCOF.010509435.1
GCF.QI7iB4875:1  GCF.0IB571776.1 -GUF.0I4285255.1
GCP.00Z310615.1  GCF.0YG988Bi6.1. GUF.008931765.1 GCFE.003031225:1
GCF 9004746251  QUF_017088485.1 . GCF_001i83885.1
GUF 0020381181 GCE.OLU3853B5.. GCF 0173345361 GUF_0IBT75285.)
GOF_003432305.0  GCE.O20i49825.1 -GCP_0098051185.1
GOF_OLESEEB4EY  GCFLOUZISTIABD  GLF_0II0B457E.L  GOFL0IB403875.32
GOE_O0ZTAIRERY  GUFLOOISFITEE.  GLOF.0I33821851

251

SR 5042645680  GCF_002056065.0 GCF.000974865.1 GCF.00I7B3525.1

GCF_OI6B0R045.1  GCF.013201285.F  GCF 0030175551
GCF_OI75188i5.1  GCP.OMZUI2I251  GCF.0I5645505.% GCF.003956305.1
GOF 0110482351  GUF.002310855.1 GIF_B00i36E3532

GCF_0005887053  GCF_00330BIAEY 'GLF.00301BIBE.  GCF.000ZTOL081.

GOF.016448335.1 GCF.00Z7413(6.0 GCF.00:B33635.
GCF.002720265.0  GOP 9006356351 ~GCF_000218515.27 GCF.000285666.3
GOF 0347952161 GCF.904883445,01 GCF.010668985.1
GCR_OU00S6265.8 GCFOIBL6747E.0 GCP.0ISS51836.1 GCF 9001848751
GCF_014168375.1 GCFR.O0S913415.1  GOF.0008011852
GOP_0047TIZASL  GOFLONIZSS4TEL  GOF_OD0SAS5I6..  GCF 0005375451
GCF_0I7903455.0 GCF.0I428725.1 GOF_000974RZ5:
GCR_003687435. GCF.0071I0AEL GCF.001900485:1 GCF 0016519252
GCF_O0B124145.) GCF.O000J0745.1 GCF_004328685.%

GCF 0099051851 BUFLOIS909E58.0  -GCF O0SE09305.2  GOF.014165595.1
GCF.0iB304875.8 GUF 042171581 GCF.01BEB2083.:

GCF_OI3L67176:) GCE.0IS480085.0 GCF.0L7570885.0 GCF. 0089508051
GOF.0I4288235.0  GUF.0I8889865.1 GCF_003031785.1

GOF_004854635.0 GCF-0I5291785.1 GCF_804831876.1 GCFOS0683185.1

 GCF_00395B445. GCF.013390366.1 GCF.017367546.1
GCF_00Z862035.1  GCP(03B27855.) - GCF.018904255.1 158;
GCF.001280325.0 GCFO02310876.1 GCF_003664455.

GCF_05221945.0  GOPO04114395. 1 -GCF B04426485.0  GCE.O0I907315.1

GCF_002981735.8 GLF.0I40043152 GCF_003558325.3
GCR.004000575.1  GCPL007632435.1  GCF_00IBI2495.1 GCF.D2180215.1
GCF_0i9IS2825.5  GLE.O12974685.1 GCF.0I9357435.1
GCF 0549041362 GCFQ0BIZ4365.) GUF.000S74466.0 GCF 0023407157
GOF.OMTIIES5:]  GLEOOBIRITOE.)  GCF.O080i8335.1
GCF 052500855, GCF_ 0020122281  GCF0032311i6.0 GCF.0086241385.1
GCF 0189722658  GCF.020B58455.% GCRLO04358B651
GCF 0019006758 GCF.01Z074806.1 GCF.OU8S42575.1  GCF.O03687405.1
GCF.017088448.:  GCF.016734065.1 GOF.OIB57I955.%
GCP_012954615.0 GCF_(05221505.5 GCF.900822685.1 GCE.OI171B1035.1
GOF.0054319551%  GCF.O02142875.1 - GUF.000284485.%
GCF_008926186.0 GCF.0M45042153 GCF_B00B23665.1 GUF.015334865.1
GCF 0155716850 GCF.Q1I022375.1 GOF 0209717465
GOF_OI3469175.1 GCP DOSBEBRZE.2 GCF_001901485.0 GCF_ 00082%985.1
GCF.021083875:0 GCF.0I3315676.1 GCF 0038329851
GCF_ 131679354 GCT 0027808551 G(F 0140766862 GCF.0M1BS575.1
GOF_94ER3255.%  GCP.O00DI0Z45.S  GCF_G20827895:1
GCF.O0IS0B126.1 GOF.QITII345.1 GQUF.902810275,% GCF 0482272611
GOF_BT47TEE . GUFOUSDIE4TS.r  GOF 01355898
GCF.01316719510 GCRIO20585208.1 GCF_GIV3I0445.1  GCP 0081241051
GCF.002012085.0  GCF.005221845.F  GOF (503654051
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GCF 0043880181

GOF 0053519851

GOF.0%3167495.0  GCE.300636235.F GLF_00§951485.1 GCF.0IB57:885.1
GLROLI40MTEL  GUPDISENSME L GUFIO005203051

GUF00I721486  GCF.002018835.1 GCP_ 0020182050  GCRLOI7I863181
GCP_0ISIEE096.L  GOF 00iBB0508.1 GO BiA0aSIs5.L

GUP_OIB42785.)  GUF 0IS8T4Z85D  GUF 020118851 GCP_0MUTI0NIED
GCF.0I7570646.  SCE.ODSSEB34E.1 GCF 015188015

GLP_O0M0I8865  GCFU09949145.1 'QCFOIBER4B45.1  GCR.QIST76I05.1
GUPO03551LE5  GOF.00Z9ATERE.2  GUF.0D00Z5TEL

GUF_8006%6005.0  GOF_OIR7TOMME.L - GCF_0Z0388055.1 GOF_DIB90076.1
GUF.OUI0LETIRS  GUFO057IB65. L GCR.O05954625

GCP IEI41325.  GUEUSNEISRISY  GUP.O0SH4ss8s.]  GCEOIITIeE

GCF J00BHBI5 L BLP.0I6/UGE05.0  GLF i3008405.1  GUP SO0 B4385.]
‘ GCOF.0IE530335.0  GCP.OIS6TR4B.L GUF_OURBO7TIEZ.

GOF 0059845051  GCFLOIB637785.0 GUF.008717085.0 GCP.OUIBZ0LIEL
GUF UiB478615.0  GCR.003078575.1 GCE_O04847005.1

GCF. 001332252  GCF.O0IB34735.2 GCF. 00378286,  GCF.00S75AGES.:
GCFOIBNR6715..  SCRQZOTI475.Y  GCP_00U636255.1

GCF 00872853952  GUROMA7HM0ISY  GCPLOOB3N5ISS.L  GOF.003717655.1
GCF 0037174758 GLP.OU3S54085.1  GLFR 000993755

GCF (98702386, GUE_QUBIESATS.. GCF_O0Z3IIWE.1  GOF 0030802864
GIF 0057288758 GOF.0IS0Z8495. 0 GCF_0I86TO51

GOP.O0BI44825:L GUF0DIZ660552 GCF O058S0ITE.L  GCF 0LI468458.1

GUF.07

GCF_018952885.1

GCE.018889505.1

GOF_001985835.1

GUP_OIH8B4865 .2

2B5:%  GLF.016025395.1

GUF 0020120281

GUF 0143235451

GUP _O0LE3LT

e I R

GCF 0156447651

GCF_ 018870485,

GOFO0THE7E5 S GURODIBRISEE.Y  GOP_O0ABLTRIE L
GCRON0SSEI6E 2 GUELOISBN4505.0 GUFONIISENISY GCE OISEN0RTEL
GOF _OO0T503385.2 GUF_QUS64E835 .1 GCF,C@%S«%SE&S&
GCR.OU045001562  GCP.SD0477895.1 GUP.OUIBYZESE.I  GOF.O08717455.%
GCF 0049194052  GCE.OD4IS608E.1  .GUF 0029991753
GPUUSEERTES 1 GUFWLTITITSY  GLF 034091361  BCEL008834655.1
GCF.000742815% GCP.OD04875I5.2  GUF 0033251961
GO OE5I65E5  GCR.00S9RIZEEl . GUF DISI61625.0  GOFOUIB20155.4
GOP_ODI623E252  GCP.00ZZ346315.1  SUF 0008331152

GUF 0007E0235.0  GOF. 0133488851 GUR.OI4B2I485.1 GUF. OE7SL4151
GCF_0J29G4085. GUF.008324535.0 . GCP 00IB47(4B1
GCF.O0BLGEI61  GCP.OIBOTIINEY GCF.0¥B454305.1  GOF_DOZ7BI4IB
| GCP.000B25855.7 GCF.008830995.0 GCF 0049193850
GUF_03073555:1  GOF_OOB497BES..  GUP_OIR05IS45.1  GOR_CDOBSITEE:
AGCF_000486408 2  GCF.020714845.)  GCF 00484786532
SCEO05TISES..  GOF OIBZ4III5Y  GOFOZIZEG435.1  GUFUTI4V4EI
| GCP 0088848751  GCFOIB4B4185.1  GCF 0134162353 ,
GCF.000818115.)  GCF 0013484852 -GUP QU47OZ485.1  GUF.DI07I5508.1
GCF 0004867653  GCR.ODOTB0476.1  GCF 0013028051
GUFO0H08176.0  GCRL039866561 GCF _O0S7EA4B5.1 GO OMIEZZiSE1
GOF.O0IZH3B05.]  GUF_003S064165.2  GCP 0131621652
GCF.OU3BYE646.1  GCF_ 0016925951 GCF 003325066,  GCF.O00B2BL7E:1
GCF.000823275:F  GCF.003073586.0  GCF_000A28355%
GOF.OU3326285:0  GOF.OUBIAERE5.. GOF 00879185l GCF.OMIZR4EL
GOF_OUZB07I452  GUP_O08481375.5  GUF.0I5897745.1
GCF.OUSIZ026.0  GOF.QI64531451 GCR.0037IE185.1 GCPLOIG451585.%
GOF_(IS670205.0 GCE_S00I08285.0  GCR.OOB7ITU851
GCF.000486585 2  GCF_0O000BB452 GUFO0Z0SI885. GO 0041380361
GCF_0I0681F06.2 GCF.O00018385.1 GCF_0037I7EES.E
GCF.00165323852  GUF 01645851 GUF O0S344785.1 GUF 0027613851
GCF.0X7485852 GCE.U0IO06R3E. Y  GUROUSTRVEISY
GCF 0036800061 GCF 0002455351 GCF_000430105.% GCF_OI9B69285:1
GOF 14858585.F  GCR 0058300855  GCF UODBS3ETEL
GOF.GOPRETESS.. GOEOUOA237EE2  GUF.OIRISNIE.L  GUFE 00S7IEVEEL
GCF 0016236251 GCFO088B7765.1  GCF.(01iB81252
GCF_00BE07355.1 .  GCF00Z208265.F GCF.DOU4E7IEE.Z  GCF.000750495.1
GCF 0348585450 GCF.0U2325115.0 GUF.0037IB415.
GCF 0207152851  GCE. 0038248781 GCF_008324785.1 GOF.OMBIZ4435.3
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GCF 0186702802 GQCFOI9989i80.l OCF 027410701

GCF_038336435.1

GUFoINZ208588.1

GCF.002946375.4

GOF_ Q020827852  GCF.0I5B97805.0 GCF.0080673858.2

GCF.0060BB735.. GCF.002I38275.1  GCF.00B165285.1
GUF_(01941405.0  GUFE.QUB1A51S5.0 GLF 0087275751 GUF 003778951
_ GOF 0087276351  GLFIOIS206965.1  GCFIDUS0674452
GCP_C06IBEI06F  GCF_000750485.1 GCP.002211888:%  GCF_008584355.1

GCF.014334218:1  GCF.0I967T0345.: GCR0037176951
GCF_ 0078547758 GUF.OMBYVEES.:  GUF_O001831%i50

GOF_ 0045183250 GCF.O0I876385.0 GOF.0i8I23735.%
GCF Q013058361 GCFO03B13978.1 GCF.OI6230885.1

CGCF.OU3425445. 0 GCF.O0USEGSY5.L  GLF. 0055371850
GCF.008365235.0  GUF.Q0SBR5895.0 GCF.004847585.1 GCF.002208335.1

GCF 0008885152 GCF.00187EZ7E.2  GCP.0037i84554

GUF 0096646550  GCF.001890185.1 GCF_0I5052765.1

GCF_0IB454685.1

GCF.008433465 3 GCF.O04513385.0 GCF.0i8710875:¢

GLP.00I875405.L GCP.00IBBETESL  GUF_001834565.2

GCR.003428365.1

GCF.0207i5305.8  GUF_O0T7ES085.1  GOF. 0307154861

GUF.0ZIZ66285.%  GCF.00B8E5835.1 .GCF_0C0Z7ZEiB.2

GCF_008231095:1  GCF.003595736.1 GCF_003841268.

BLF 0164543660 GCFLO08243825)1  GCF_0OUTE3SIE.Z

GRF.0022

LEESB.1

GCE. 0030330151

GCF.009867745.1  GCF.OZ0715305.0  GCF.0207i48351

GCP 006237251 GCF.QUBZIZ468.1 GCP_O0IZR0345.1

GTF Q3341750

GOF_013377355.0  GCE.OC2:1E8B35.0 GUF.003051985.1

SCF_003841285.: GOF 0017050851  GCF.000I86445.2

GCF000020828. GCF.000228465:2 - GUF_BU3UED485.1

GCF. OKBES075.1

2235453 GCF.O03718Bi5.5 GCF.0i52408951

GCF_003813835:4

GCF_0004875782  GCF.Q03313135.) GCF_00i969425.1

GUF 002355460 GCE.003717675:1 QU 018878535

GCF_000027028.1

GCF 0018801351  GCRO004B7935.2  GCF.0:53104151

GCP_00S5ESE45.S  GCR.0IZ053908.1 - SCF 0164543851

GCR.0I7054805.1

CF 0016924553  GCP_00BSESETS..  GCP_000535365.2

GCF.A00686:35.0 GCF.OME507818%2  GCE.O00636215.1

GCF_003716555.1

GOF 0I6454545.% GCF0207i5545.1 GCOF_0BL847785.1

GCF_ 0015583552  GCF.01I465845.) GCF.002781475.1

GCF.003581345.2

GOF.00L6237686:2  GUF.O0I682618.F GUF_ 0037171384

GCF O207:4665.0 GCF.O0ZZ08205:Z7 GCF.ODIE7AETB.L

GCE.008188245.1

BOF.0051803685.5 GCP.0IB889645.F GUF 00:9725452

GCF_U02813995,! GCF.O0371B655.1 GUF.004136095.1 GCEOIS67085.1
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GCF 0180823051  GCEOZ0042728.1 GCF_020889845.1 GCF._000815085.1
GUF_ 019134636 GCF_S00835905.1 GCF_0047721782

GOF.O0Z2I4BBSL  GOFO03198736.0  GCF.OZ0388885.1 GCE.S00474735.1

‘ GCF. 0203883358 GCF.001841025.1 GUF 0091768761

GCF_(00485805..  GCF.002029645:1  GCF_Q099I20I611  GOF.U20355445.1
GUP_0U9RIRTEE  GCF_00B462245.0  GCOF_0089i31857%

GUF_O0N03675)  GCF.0052B105.1  GCF_00088035.2 GOF.O0S9144581

| GCF_021178826%  BCF_O0IB48315.1  GCF_000QIOM6EL
GCF 007726545, GCFLO03193665.1 GCF.009312856.1 GCF 0203881481
GUF_003954505.0  GCF.900324235.1  GOF.0099129661
SUP DI3305005.L GCFO0BBESTESI  GCFL0IBI3WEL  GOP_000009005.1
GCF_007Ti850350 QLR 0020008651  GLF (200051661
GCF_004153896,0  GCR.QZ0383545.0 GCF.004772085.1  GCR.O0I465675.1
GOF_ 001777080 GCF_O05707335.F  GCF_QOB244708.1

GCF.007888148. 0 GUF_ 0205888950 GCF_900524288.1  GUE.OIBRBSIINT

GCF.D02000655:1 GCF.OUB354625:1  GCF DOUBIRI4E:
GCP.00%9ISEI0.L GUFSDUB20218.8  GUF_00QZB3I36.1  GUF_Q0BIESRE51
GUF_KNE912035.L GUF.0I5220895.1  GCF 0020007654

GCF 0020890082  GURLO03354745.f OCFE.0I778824B.0 GURE.000867345.1

GCF_003000825°1.  GCF.019603375.1  GCF.001975046.%
GCF_0018114253 GCF.009818075.0 GCF.Q203B87i6.1 GCF.000756295.1
GCOF.000245495.1  GCF.003188125.0  GUF.0030314351
GUF_001956¢:5.0 GO S0083526%.0 GCF_800635285.1- (GCF.0099i2435.1
GCF_ 033058851  GUF.0ISB53615.1  GCF.009SIZIEEL
GCF.0L8004085.0  GCF_00Z0BSSE5.1 GCF.002E08325:1  GCF.(00145685.1
GCF_O03LEBI06 1  GCF.007728566,1 GOF 0099123361
GOF 0099125881  GCF_008BI2895.0 GCR.00S9IZINEQ GCF.O0H7S435.%
GCF 01996405  GUE.G19551316.1  GOP.008BIZE75.L
GCP_S00824215.3  GCEIS00474755.8  GCF 9003235061 GOF_00i045955.2
GCF_ 0196601852 GCF_900324355.1 GCF, 9004747251
GCF_O00WSE66.1  GUF.002850895:F GCF.300004885:F 'GCF_008759725.1
GCR.QU0144955.1 GCF.001019305.2  GCF_0I5475576.1
BCFLOZ0008545L  GCF_008203595.0  GCF._02038B655.0 GCF.B00607285.1
GTF.002000805.0 GCF.000412775.1  GEF. 0034801251

GCF_003503R55.1.  GUP.O03080225,10 GUF.O0I44345. 1  GOF.UIfBEII4E.T

GCF_003264775.2 GUEOOLLITAE.D  GCF.0IB732165.1

GCF _Q0Z355386,0  GOF.0R0985345.F  GUF.00BI44745.1 GCF.0I3418955.1
| GCF 03893059550 GCF008595385.1  GCF. 0079544851

GCF 00891281571 GOF.0IBIR85I5.! GCF.900607246.1  GOF.002089085.1
GCF_003857066.0 GCF.003354725.1  GOF.004785385:

BCF_009513056.1  GCFR.S00324365:.1 . GCF_000G1285:1 GCF.008913835.1
GCFO00815I85.3.  GUF.003347085.1 GCF.O04771BiBL

GCF_ODL0I9552  GUFLUOT728495.0  GCF.003609815.1  GUF.B00324225.3
GCF.0I97389760  GCF.008SI2875.0  GOF.001986755.0

GCF_OUS7ZETEE . GOF.OI0SBYZA5.1  GUP.O0ITITE85.1 GCFo00IR9B325.3

GCF 0I2044718 1 GUEO0IB40885.1  GCF.00701B5752
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GCF 0033837880 GCE.OLIG 2336248.0  GUE_OC0383525.1
BLE 503912485 05i8851235.8 GCF_QOLEFSS4B L
GCF_002952016.0 GCF.O02000725.1 GCF 9031850051  GCF.U20388295.%
GCP_008755875. 1  GCFL008738776.0  GLF_00I584205:1
GCP_0048145315.0  GCP_050388545.@ GCF.0i8046885.1 GCF DOTEZH3BS.1
GCF00BB20055.1  GCF.O0I018485.2 GUP_B00E243451
GUP_00S6%0175.0 GCF.0X03B9425.1 GCF_OC08BBERE.] GCE GISBE0945.1
GCF 0020281253  GCF.003203685.¢ GCFR.004136655.1
GCF_ 18938525, GCF.UDE3B4805.: GCF_00Z0008BE.1  GCF.0093IS1761
GCF 033658552 GCF 0033427350  GUF . O07726825.1
GCP.0I5507008.2  GCF.OGBOTATIS.. -GCE.003184985.)  GCF.0005BE455.:
GCF_0I7088305.0 GCF009739805.1 -GCP_O00Z38335.L

GCF_B00807255:0 GCF_00S615835.%  GCF.0000M0E5.:  GOF_B00333365 1

GCE_300324435.0  GCF.900635505.1 GCF_003330805:
GCF.003073656.0 GCOF.O0BfB37051 GCF.004036186.1 GUF_0002968595.)
' | GCP.OO4BI4TSE.  GCF.OIBIN4NE5.D GUFL00U5E765.%
GUF_0010188452  GCR.002808885.1 GCPF.00S8Y00IE.1  GCF.0U2342375.1

GCF_Q0IOZIB75  GUF.004I28255.1  GCF_0:30035451
GCF.00Z0890762  GCF.O0B370BiEL  GCF.00Z000645.1  GCFO0BGIBTSEI

| GCF.O01BII40B  GCFO00SBS00B.1  GCF 0020007481
GCF 0032058150  GUFLB00820285.3  GCP_0US000765.31  GCP_O00Z04BE5.L

GUF 9006371560 GCF.0099:3035.1 - GCF 0058300351
GCF.002000685.3  GCF.0X0388785.1 GCP.00S3IZEES.l GCF.00I0I54852

GCF QIZG74835%  GCF_001880516.1 GCF_001307335.1
GOF_ 0004522852  GUF.S00636335.0 GUF._0U3040425.0  GUE.O02204575.1

GCP_003354585.0 GCF.002310885.1 GCF_003031485.1
GLF.020388695,0 GCF.009728775.0 GCF.008789716.1 -GCF.800807285.%

GOF_00Z78RE35.1  GCF.018334585.1 GCP.00353551
GCF 02038972650 GUF.00991%9335.0 GCF.020881895.1. GCFS00323355.

GOP_007410825:%  GCF_002202035.0  GLFE_0006266152
GLF 0099116350 GCF.(20388885.1 GCF.0010

GCF_ 9004745350  GCF.009911885.1 GUF 0055548851
GCF_00402:1895.  GCPIOU3IBEEE.! GCF.001i83725:2 GCF003155665.5

GOF_ 008428545,  GCF-000769576.0 GCF (010188182
GCF 0703282350 GUF.DI304BB85. GUR.004208835.1 -GOF.00BBIB4IS D

GCF_001615705.1 GCF.008573835.1 - GCF.073307035.1
GCF_0U3354546. %  GCF.0IB218825.0 GCF_004797495.1 GCF.003030085.1

GCF_00¥2969E5:0 GCF.001611346.% GOF 0208883151
GCF_ 018334536, GCF.00I018645:2 GCF.0I9551175.1 GCF_S00324%85.1

GCF_0078544452  GCF.003895805.1 GCF 0016113851
BOF 0035954050  GCF.DIS91B886.1 'GCF.020888855,1 GCF_O03R9I045.1

GCF.0010i87352 GCF.003073415.0 GCF.0DI0IBTi5Z
GCF 200635305,  GCELBOMTEZA5.L  GCR.O0S7A0208.)  GUE.OJO0USSES.:

GCF.000024585.3  GCF.0IBS6E725.% GCF_0Z0034535.1
GCF 0017176851  GCP.OZII72%05.0 GOF 9004748351  GCEO02035145.4

GCF,018689245.1 GCF008913016.0 GTF_0i3187685.1
GCF.003354885.1  GCE_OUSEL

GUF.00I5:57850  GUFU0%428835. GCF.007728326:
GCP.003627835.0  GCF 0Z03ERISE.Y GUF.005707ZI5.1  GOF_QI3467165.1
GCR.O16413725:2 GCFL020388275.8 GUF_00%1188851
GUF.00X01SE362  GUF_UCSS54305.1 GOF_OUE3ETE5.0 GCF_0030783%5.1
GCF.0050192052 GCF.000254838.% GCF 0080800651
GUF_ 0000112861 GUF 0098128651 4CP_900324825.1 GCF.00843i3651
GCF.0168899451  GCF.006088836.1 -GCF_O00772025.%
GCF.0099i2755.0  GCF.020388335.1 GCF.001986185.1 GCF.O04153385.1
GCF.001I83705:3  GCF.0I5213885.1 GCF.000438345.1
GCF.013307085.f  GCF0I3394435.1 GCF.0IE367346.1 GCFCI00B375.%
GCF020855251  GCF_O08S31035.2  GCF.OXISET3651
GCF_ 0099128550 GCF.00335i925.1 GCF.001B56045.1  GCF 0000115051
GCF 0000251451  GCF.ODI0:ET26.2  GCF_0Me738845.1

GCF_ 0007465051 GCF 0081117251  GCP.004772215.1 GCF_Q00BIBI25.1

GCF.009735755.0 GCF.019A69385.:  GCF 0152185063
GCF_002000605,0 GCF.0D4I36235.1 GCP.003195765.1  GCF. 0039454061
GCF.0031930725.1 GCF.O059I2iE5] -GCF_008BIZIssL

19415.2  GCF.003352828.1

21951 CGCF.002785465.0 GCF_ 0028953851
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GCF_UZ03BB335.0  GUF.0J03BABI5.5  GLB.0Ji467485.0 GLF_D07613675.4
GCF_009812635:1 GCF.0L1032786.01 GUF.0203855651
GIF Q000150450 GCP.ODLBETOTEL GCF.U04183876.0 GCF.00881E375.1
GCF 01350570650 OGCR.OIBO7EZ66.: GOF (010154952
GUP 0027853858 GCF 0308898555 GCF_003595485.1  GOF_ 800835335.%
GCF 0063647755 GCF.009010876.1 GCF_00IB0805.%
GUF_S00086745.0  GUE.O0I01957TES  GCP_0089IZIEE  OUF.008BIZOTE.Y
GCF 009913056,  GCF.019888345.1  GOF_ 0039448654
GCF_B00474585.0  GCRJOOT7ZE465.0 GCF 0099126851 GCOF.O0B888386.1
GOE 0099180558 GCFODI0ISESE 2 GOF_ 0184874051
GCF 0007878150  GCOF.0IR408145.0  GCF_O09721585.0  GCF_ S008202385.1
GIF.0020008451  GCF.O0IGIBBEE.l GCF_0002I0315.1
GCP_(09911855,0  GCF-0ISIS4Bis.l GLF_S001Z88351 GOF OX0ITA8E.:
BOF_S00324085.0  GCE.O00463085.%  GCF.00SBU9ESE.L
GCF.003288395:1  GCP.O03264815.1.  GCF.002633885.0 GUF.0UI0ISIZSZ
GOF.0038I0451  GCP.005913635.0  GUF_S00324805.0
GUFO0LTIBI086..  GOF.OU2432345.1 GOF 0167275850  GUE_O0SSSI0E62
GCF.500607295.0 GCF.503532585.1 GUF_Q00867405:1
GUFLO20388176.  GCP.S00B24285.0. GCF.S00620246.0  GUF 3089356051
GOF_O0ITITIAEL  GCFODRI40LIBE  GUP_QIB7A7475.1
GCF_S00474695.0  GCF.(05B1I96E.1 GCF_000027045.0  GCF_900474665.1
GOF_O0REBTIIEL GUFL021245285.1  GCF_O04771335.4
GUF_00D623765.8 GUF_OUBITE725.L GCF_O0IBIDGE5.L GIF.00I04B0852
GCF 0031840055 QUF.O0MBEETE.L  GOFO00I5EEIER
GCF_0i8093085.0 GCF BUOBOTITE.D  GUF_00ITIT645.1  GCF_0USKSET45.1
GOP_O03194405.1  GCF.O000L1825.L  GCR.O0USETSIEL
GOF003364645,8  GUF 0008240481 GLFI000018465.1  GCR.OUBDS4S15L
GOF 004750550 GCF.900324205.1  GCF_0Z0388185.1
GUF_D00287265.5  GCF.BO00ITTIE.S  GLF0Z0S8BYEAR.L  GCF_001018B0E:L
GCF 00828085, GCBO0I465635.8  GUF.00I633825.8
GUF009:78765.) GOF.OIE0SEW5.Y  GUF.0S03E5325.L  GOELO0SEIZILGY
GCF_009%12415.0  GCP.019551355.1 GOF_S00620255:1
GCE_(HIBEET352 GCF.OBIBIST45L GUF.O0IBI285.0 GUF. 500474578.1
GCF_OREI738454  GCF.002833785.0 GCF_0IB456025.1
GCF 0034359150  GCFOIS767485.0 GUF_BO0SI4245.1  GUE_DLBYE7365.4
GUF 006362451 GCF 00S428386.0 GCP_O033543851
GOF 0303880958 GCF.O0I31HABE2  GCF_00991293511 GCF_OIST74815.%
GUF.0089LI815.1 GCFO00B87386.1  GCFLB008239280
GOP_ODITITEISS  GOFLO04LZ1085.Y  GCF.098I5405. 1  GCF.003426145.1
GUF_ 0026338051 GUF 0088547050  GUF O0G4BZESEL
GCF 095610850  GOP.OZ0ASE7EE.:  GCF_O00382965.01  GUE.0033B4105:1
GCF_OUBHI9685.1 GCRO0L0Z7I08.1  GOF_OZGEESE35.L
GUF.0ZI172845.%  GCF.00S573855.1 - GCF.008BIS0TE.L GCOF.300838095.1
GEF009912715,0  GCF.020385185.1  GCF. 002083152
GCF.0010192752  GCE.OUOABEETE... GCF.003I388685.1 GCF.019550B75.1
GOF_OU03RR8EE  GCFOUSTEB086.1  GCF.005984685.1
GCF.004026165.1  GCR.OL2044475.%  GCF_002310435:1 GCF_ 0093137851
SBCP 0203883550  GCF.008354805.1 GCF._ 0033549251
GCF020388505.1  GCF.O01618305.1  GCF.Q20358255.1 ~GUFR.0IB065215.
GOF_O0%354585:0  GCF_005R85376.1 GCF_B00824275.1
GCF 0099134750  GCF.(03BZTYISY  GUF.005W7015.1  GCF_000518805.1
GCF 0203880750  GCE.0IBSDI986.1  GUF_B00636655.1
GCF 3006353151  GUELD0I4BEZIS.L  GUF00IB43675.1  GCFOD0470845.]
GOF 032427751 GCF_OML00088S.Y  GCF_003955945.1
GUF00824815 % GOELOOATTIE75.r  GOF.OISE36T45.]  GCE 8004745751
GUF_OI6EBB4TES.  GCP.S00082895.1 GUP_OUS330585.1
GUFO0E244725.0  GCFS00474585.0 GUP-003585365.0 GCF_QU8813975.1
(GCF00B073TE5L  GCF.002354785.0  GCF_00LB45855.]
GCF_003354765.)  GCF.O01640825.0  GCF_0Z038B805.1 GCF_O0570B818.1
GCF_O00853256.0  GCF.00I019395.2 GCF.OIDE51418.
GUP_(0IGE607E.L  GCF.000IBI335.2 GCF_D0IZBI1450 GCR.(KB738796.1
GCF_0IB0953351 GCF.S00324K05.1  GOF_ 0000134251
GOF.00IB48285.5  GCP_OIBTA2458.0 GCF_O00I83155.2 GCF_00IBE02ES.1
GUF_ 028504151 GCF.00D6E52I5.1  GCF 0033549451
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GUF.OQ2204508,0 GCE.0IBT74838.  GUF._009650150.1

GCF.0UZ000708.1

GCF_OU9512485.0  GCF.0159958446:1  GUF.0I8E897:6.0

GCF 00975955851

i
x

FPreudomaonas
Feryginoss

GOF OIE06 ] GLFOG9IBHE 1 GLF 007558105 1
| GCP.O04Q14755 1 =
GCF_S00615526.0  GOFO0IB42835.0  GCF_BUOBATO45.1

GUF.003319235.1

CP.002968965.1 GCF_0LBIGI852

GCF_U19379385.1

GOF_015BYT4RY  GUF BDAITIZEZ GCF.0ZL248235.1

GOF_OXI7IITEEY  GOF.O01482335.0  GCF_O0Z987005.1

GoF_0l8308845.1

JGCF.00I5:83652 GCF.016i0B685.1 GCF_019857408.1

GCF_HIB6ATE05.L  GCF.0I3548575.1 GCF_0I8745175:4

GCF_Q06884755.%.

GCE_O00271885.2  GCF.009862316.1 GCF 0089051561

GUF_ 0015162052  GCF_0IBSSHMIS.. GCR 0075590851

GUF 0182783051

GCF.QI8857345.0  GCF.O0I077475.1  GLP_S0UBIEZ75.L

CGOF.002073785. 0 GCFoO00524B85.1  GL{F_300618338.1

GCF. ODI2ETRE5.2

GCR_OIEI07485.]  GCR.O4SESTEER.T  GCF_DISSs7eosy

SGOF_ B00A13Z285 L GIF.0I9738885.F GCP_ 016532055.1

FOF_ 0042810751

GCF.O0B30E005.L  GCRADITB0705.1  GIE 0157430350

GCF_G03350285.0  GCF_OISE57845.0  GCF_0ZO990485.1

GUF_QLE273265.1

GOF_OU00087HEY  GCF BOMMBTOIST  GOF 0134575851

GOF. 03350108810 GCF_009720405.0  GCF.014830836.1

GCF. 0080337651

GOR_ 0133938852 GCF.0I3001005.1  GCF 003B7LE05.4

G{F 0088670550 GCF_OUB03S745.0  GCF .003991468.1

GCF_001800225.1

GOF.003073685.0  GCP.003288435:1  GCERLOGLB481853

GUF QUITEZ838.L  GOF.0030Z83452.  GCPF_00ZIC4595.

GCPY00I492E8.L

GCF_DIRZ0LIN5E  GUF.013348375.1  GCF_13434095.%

GOF 00045685  GCF_0008Z3275.0 GCF 0135944752

GOR_ 0 T7R0E.L

GOF. 0087082350  GCE.003798145:0 GCF.00I7217651

GCFIQISS5TERE.  GUF_S00ISHIESY  BURUIII06515.1

GLF_018743118.2

GCF 0132424150  GCF.003641128.%  GUF_OI737B33G.1

GCF0028:2845.8  GSOFOIROTIT054  GCP_OITA78475.1

GCF.00340B455.3

GUE003080845.1  GCPOLIME375.1.  GCF. 0008288854

CGTF00%A9TE7EL  GCF.OISEBTESE.L  GUF_00I632245.1

GCF 0053897754

GCP (UI9857585.0 GCF 0041026651 GCF.OITB009IEL

GCF . 015434235.0  GCF_0028AB5I5.1 GLF_0I89857505.1

GCF_DI3308535.1

CGCF_OIZ935285.0 GUP.O0SB0M5.T  GCF 0458320754

GCOF.DIYEETR4E.  GUF.OIBT208BEL  GCF_JI8I41565.3

GCF.016105505.1

GUF_0G100B045.0 GCR.018884725.1 GUP.0015i584B2

GCF.S0009BE05.Y  GCR.013349515.1  GCF 0016155253

GEF_013347245.5

GCF QUIT230U52  GCF 0188574851  GLF. 0I3543485.%

GCF_ Q0049668450 GOF_ODIBIOS05.L  GCF_006871785.1

GCF_003812905.1

GCF 021663152  GUF.OIS393E85.1 GUF_0004864552

GCF_DE5305765.4 GCF_GXS%?E_ZEA GUF_D02223805.1

GCE_000271985.2

GCPIDUIBATEES L GCR.O0SI28335.F  SLF 800836975

GCF.502703185.2  GUF_BO0GLE245.1 GCF.QZU971765.1

GCF_00%576585.1

‘GCF 013305815 GCF DU3IBERSS.L  GUF 0007632453

GUF 0048581250 GCFLO0i518975.1  GCF 00ZBIZ806.2

GUF. 0183434860

GOF.0I3384456.1  GCE.OUZTSSIE..  GOF_OOI5IA245:2

OOF . Q00BL6SBE.)  GCF.Qi88E57845.1 GCF.0I8E576I5.1

GCF.019915485.1.

GCF_S00BISZA5..  GCF.OIRRL3535.1  GUF_UIB7451854

GCF_013343565.1L  GCP.Q02812828.2 GCF.OISTLIZIBG

GCF_300B36755.1

GCF_003812006:1 GCF_O0I457815.1 GCF. 0082451851

GCF 0ZIZ68606.0 GCF00220B645.1 GCF.0IBIRE045.I

GCF_200B18348.1.

GCE_ 0209783481  GCF ODIBI6XE52 GCF 0M4I5E9051

GCF.002442855.8  GCF.003571B05:1 GCP.0IB454185.1

SCF_QLB65T465.1

GCF_900636735.1 GCR.OUITZEEZE.Y GCF 0022374254

GOF 0028528850  GCFLO03BI3025.1° GCF 900047365,

GCF. S0B071888.1

GCF_0T7685126.8  GCF.A00026845.1  BCF_0008282551

GOF_OL9R6T445.Y  GOF_00U6B41851 GCF_0I3IR5EBE.L

GCF_30068 1B8288.1

GUF0IZ278676.0 GCF.002192485.1 GCF_0IB745156.1

SR grui4deesl  GCR.O0ISIBI4E.L  GOF.0ISS646i5:

GCF_013348315.1

GOF (21 166266.0 GCF.0i6126886.0 GCF.0L8278285.2

GCF_OU9BETZEE..  GCF.OUIBIA32EZ  GCF.ID307I7I5:4

GOF_DI4490845.1

GOF_00ET2i845:8  GCE_ Q167451181 GCF.0I83058452

GCF 0169354750 GCF_00IBIBE052 GCF.00S38B785.1

GCF_ 0194341351
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GCF_001870206.0  GLF.O00406808.2 GCF (205804651
GUF.0L3467605.0 GCE.009648875.1 GCF.000B05765.1  GCF.OUBB76766.1
GCR.OIBEET426.]  SOF002075085.F  GCF.002411865.3
GCF_01334853951 GCF.900615305.L GCF.00Z0BE755.0F  GCP_018403365.1
GOF.O0C98ERE5.1  GUFLOGIBTYEIS. ;.  GUF. 9027037851
GCF 0067046952 GOF_OURBI2865.T ~GCF 0IS596286.3  GCF.Q022UB328:L
GCFO0ITINGES 1 GOEGIESSEMS.L  ACF_0MIRIAOnl
GCP_ODZR0RETSL GOPOOSBTETES.D GUF OU0TSTEZ  GLF.0U298EHBE.L

GOF 0144670354 GCF.044217816.0  GUF_00Z2IE34E.d
GLF.013843305.  GCPOMUZ28I68.1  GUF_O147H51Z5.1 GUE_ 0041887851
GOF OUIBETAES L GOF.O0I08SB05..  GCR_000414085.1
GCF_00IBIA006.:  GCF_ 004855450 6P 003204335.1 GUF.001BBA32EZ
GCF_003BI2885.1 GUF.O07833885.0 GCP_0USBI2E35.1
GUP_ 0197204850 GCELOOI874465:1 GLF 0183483851 GTF.021166275.1
GCF.0033327052  GCF.0023104815.2  GCP (099117351
GCF_ 0032883350  GCR.O3IL668375.: GCF.O037I6765.1 GCE.019857485.1
GCF_000369505.1  GCP.UQISI62R6.2  GUF 0194681461
GUP0ETI04RE  CGUE_GIBIURES5. . GLF_8000T0375. 1 GOF/002208355.1
GCF_O0B3B4735.1  GCFO0BIS5485.1 GDF_ 0158578851
GCF_BUODESOZE.S  GOF_OI8SEA7I5.L  GCF_00S0B2005:2  GCF_ 01334338851

GOF_O0I721786.0  GUP.O13841285.1 GUF.000B04045.1
GCF 0017928850  GUFL0ZI166335.F GCF OI9515465.0 GCF.001518385.3
GCF.00%QI0BSE.L  GCF.00SB20435.0  GUF.00I800188.4

GCF019378915.1

GCF, 0017220481

GCF_0015159152  GCF.O0I679685.1 CE.C
GUF_013343476.0  GCFOIS260445.]1  GCF_0I9484075.0

GUF. 001548335,  GCFLOCEBETE25.. GCF.013243435.1 GCF.O03073885.4
GCF_GORI92475.0  GUFO01447845. 1 OCF_02116B355.%

GCF_OLB0B4595.L  OCF.008433235.0 GCF.0183418i5.0 GCF.003184248.0

GCP.04307381511
GCP_016728135.1

GUF 0015427952

GTP_003852328.r GCR_0003]

GCFL001393085.1
16265  GUE_001721B0B.%

GOF.020771675.1  GCF.00ISY21e6. L  GOF_001900366:1
GOF_ 0025469350  GCF_DOZEE7ES! GCF_0I8395035.%1  GCF.(I690254855.1
GCF 0038500150 GUR.OIBIZ4ITE.Y  GOF 0017295051
GOF AIBIGI0E.  GUF.DIBBIINTE.L  GCF.00S4I17EB.Z  GCOF. 00Z968BES L
CGUFLOOOBRESSER  GUF_00FISS645.1  GOF.O0S788128.1
GCF_S02703218.0 GCF_QIBI4I8251 GCF.01B131645.0 GCF.O0ITSIBTEI
GCF.0161345152 GUF.008429208.0  GCF 098573051
GCF_O00SEL825.0  GCF_UL3S76775.5 - GCP.00UZE4555.1 GCE.0I9466085.0
GCP U14E548551 GCFL00B023725.0  GOR_BMEBESYS.L
GCF_DISS57ZE5. GCE_CO3369786:0 - GCP.003429185.1 GLOF.001B16265.1
GCF_(i1146BE35.]1 GCF_00Z753655.1 GCF_QISI36065.1
GCE.007559066.0  GCF.0I9720875.1

Tiép theo, cac trinh ty clia cdc ving dém phién ma bén trong (ITS) nam giita 16S
va 23S rARN cua 25 ching dugc thu nhin thong qua PCR in silico st dung trinh tu lién
g (consensus sequence) nam trong khoang 100 bp ctia nira sau ctia 16S va trinh tu lién
{ing ndm trong khoang 100 bp cta nira ddu cta 23S (Massimiliano et al., Appl. Environ.
Microbiol., 2004, 70, 6147-6156). St dung cac trinh ty thu nhan dwoc, co s¢ dit li¢u phan
biét cac loai vi khudn ITS cho phén tich da hé gen duoc tao ra theo cac quy trinh Modun
hé gen vi khudn CLC ctia CLC Genomics Workbench (Qiagen), va cac cip mdi dugc thé
hién trong [Bang 3] dudi ddy dugc suy ra. Nhur dugc thé hién trong [Bang 4] dudi day,
trinh tw ndi phat quang duoc thiét ké nim phia trudc mdi trinh tw doan mdi, va cip moi
dwoc thiét k& ¢ dang dung hop ma khuéch dai trinh tw dich cling nhw duge cho phép dé

thiét ké thu vién NGS. Cac cap mdi dugc suy ra dugc Macrogen ity quyén va thiét ké.
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[Bang 3]
. N SEQID
. SO Tén doan moi Trinh tu (5'-3")
NO:
1 Poan moi xuéi ITS TGCGGYTGGATCMCCTCCTT 1
Poan mdi nguoc [TS-
2 TCCTTCATCGRCTCCTAG 2

Lactobacillus

Poan mdi ngugc ITS-
3 , CGCCCTTYTYYACTTGACC 3
L.acidophilus

DPoan mdi ngugc ITS-
4 CAGTTCTCAARCCACCAC 4
Bifidobacterium

5 Poan moi ngugc ITS-coccus | CAATGGAGCCTAGCGGGATC 5

) Poan mdi nguge ITS-
6 ATTCAACGCGGTGTTCTC 6
Enterococcus

Poan mdi nguge ITS-
7 CAATTTTCAGCTTGATCCAG 7
Enterobacteria

Poan moi ngugc [TS-

8 GTTCTTYCGAACACTAGCGA 8
Staphylococcus
Poan mdi nguoc [TS-
9 GGAGGCTCGAACTCCTGACC 9
Pseudomonas
[Bang 4]
\ SEQ
Tén doan moi Trinh tu
ID NO:

Poan moi xudi ITS dung
, TCGTCGGCAGCGTCAGATGTGTATAAGA
hop trinh ty ndi phat 10
GACAGTGCGGYTGGATCMCCTCCTT
quang

Doan moéi nguoc ITS
. | GTCTCGTGGGCTCGGAGATGTGTATAAG
dung hop trinh ty no1 11
_ AGACAGTCCTTCATGRCTCCTAG
phat quang-Lactobacillus

34



53188

Doan mobi ngugce ITS
. GTCTCGTGGGCTCGGAGATGTGTATAAG
3 dung hop trinh ty noi 12
. AGACAGCGCCCTTYTYYACTTGACC
phat quang-L.acidophilus

Doan moi nguoc ITS
dung hop trinh tu ndi |GTCTCGTGGGCTCGGAGATGTGTATAAG
phat quang- AGACAGCAGTTCTCAARCCACCAC

Bifidobacterium

Poan moi ngugce ITS
. |GTCTCGTGGGCTCGGAGATGTGTATAAG
5 dung hop trinh tu noi 14
AGACAGCAATGGAGCCTAGCGGGATC
phat quang-coccus

Poan mdi ngugce ITS
. | GTCTCGTGGGCTCGGAGATGTGTATAAG
6 dung hop trinh ty noi 15
AGACAGATTCAACGCGGTGTTCTC
phat quang-Enterococcus

Poan mdi nguoe ITS

dung hop trinh tw ndi | GTCTCGTGGGCTCGGAGATGTGTATAAG

! phat quang- AGACAGCAATTTTCAGCTTGATCCAG o
Enterobacteria
DPoan mdi nguoc ITS
. dung hop trinh tw ndi | GTCTCGTGGGCTCGGAGATGTGTATAAG .
phat quang- AGACAGGTTCTTYCGAACACTAGCGA
Staphylococcus

Doan moi ngugce ITS
. GTCTCGTGGGCTCGGAGATGTGTATAAG
9 dung hop trinh ty no1 18
AGACAGGGAGGATCGAACTCCTGACC
phét quang-Pseudomonas

<Vi du 2> Thiét 1ap céc tiéu chudn ANI dé xac nhan su tuong déng trinh tu gitta
19 loai dwoc Bo an toan thwe pham va dwoc phim cong b6 va dinh danh

Chuong trinh pyani dé xéac dinh ANI dugc st dung dé xac nhan ANI (d6 tuong
ddng nucleotit trung binh - average nucleotide identity) giita cac trinh ty ving ITS ctia 19

loai duge B an toan thuc phdm va duge phim cong bd thu dugc trong <Vi du 1> (Iénh
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dé tao ra tép két qua ANI [ANI result] qua thu muc [19 species fastq] trong d6 thong tin
trinh tw cua 19 loai dugc luu trit: average nucleotide_identity.py -i [19 species fasta] -o
[ANI result] -m ANIb -g). Tai thoi diém nay, gié tri 16n nhét ciia ANI cho mdi ching giita
cac loai dugc xac dinh cho ving 160 bp cua trinh ty ITS nam sau vung doan mdi, va tiéu

chuin ANI d& phan biét loai duoc thit dat. Cu thé 1, cic gia tri ANI 16n nhét giita cac

53188

loi 12 nhu duoc thé hién trong [Bang 5] dudi day.

[Bang 5]
, ANI 16n nhét voi loai khac
So Tén loai
Tén loai ANI (%)
1 Lactobacillus acidophilus Lactobacillus helveticus 96,10
2 Lactobacillus gasseri Lactobacillus acidophilus 92,20
3 Lactobacillus helveticus Lactobacillus acidophilus 96,10
4 Lacticaseibacillus casei Lacticaseibacillus paracasei 100
5 | Lacticaseibacillus paracasei Lacticaseibacillus casei 100
6 | Lacticaseibacillus rhamnosus Lacticaseibacillus casei 99,38
7 Limosilactobacillus Limosilactobacillus reuteri 83,95
fermentum
8 Limosilactobacillus reuteri Limosilactobacillus 83,95
fermentum

9 | Lactiplantibacillus plantarum | Limosilactobacillus reuteri 78,86
10 | Ligilactobacillus salivarius - -

11 Lactococcus lactis Enterococcus faecalis 77,58
12 Enterococcus faecium Enterococcus faecalis 95,30
13 Enterococcus faecalis Enterococcus faecium 95,30
14 | Streptococcus thermophilus Enterococcus faecalis 78,21
15 Bifidobacterium bifidum Bifidobacterium longum 75,19
16 Bifidobacterium breve Bifidobacterium longum 91,25

Bifidobacterium animalis ssp.
v lactis ) )
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Lactobacillus delbruecki ssp.
18 Lactobacillus helveticus 77,78
Bulgaricus
19 Bifidobacterium longum Bifidobacterium breve 91,25

Trong céc két qua phan tich, - c6 nghia 13 gia tri ANI 13 0% la cac két qua tinh
toan v&i loai bat ky, va ngoai ra, khi ANI v&i mdt loai khac la gia tri 16m nhét, gia tri dau
ra ANI va tén loai tuong dbi dugc mb ta.

Két qua 1a, nhu duogc thé hién trong Bang 5, da x4c nhan réng ANI cua trinh tu
ving ITS 12 99% hodc 16n hon trong mot sb ching cta Lacticaseibacillus casei,
Lacticaseibacillus  paracasei, va  Lacticaseibacillus  rhamnosus, thudc  chi

Lacticaseibacillus, va ANI 1a nhé hon 97% dbi véi tht ca cac loai khéc.

Dua vao céc két qua néu trén, da xac nhan réng loai lgi khudn c6 thé duge phan
biét 1a chi Lacticaseibacillus va 17 loai con lai thong qua vi€c phan biét 19 loai lgi khuén
dwoc B an toan thuc phdm va duge phdm céng bd. Cu thé 1a, cac quy trinh cia Mddun
hé gen vi khuin CLC ciia CLC Genomics Workbench (Qiagen) dugc tudn thi dé phan
biét loai, va trinh tu ving ITS dugc thu nhan trong <Vi du 1> dugc sir dung lam trinh tu
tham chiéu d& phan biét. ANI dé phan biét dugc thiét dit 1a 98% hodc 16n hon sao cho
chi céc trinh ty dugc phén biét 1a Lacticaseibacillus casei, Lacticaseibacillus paracasei,
hodc Lacticaseibacillus rhamnosus dugc phan biét 1a chi Lacticaseibacillus va 17 loai loi

khuan con lai moi trong so chung dugc phan biét 1a loai don.

<Vi du 3> Thtr nghiém vé& d6 twong ddng giita toan bd cac hé gen cla 19 loai
dugc Bo an toan thuc phém va duogc phém cong bd va tht ca céac loai vi khuédn duge liét

ké trong NCBI

Do tuong déng ctia toan bd cac hé gen cta 19 loai duwgc B an toan thuc phém va
duoc phém cong bd va tht ca cac loai vi khudn duogc liét ké trong NCBI dugc thir nghiém
bing phuong phép kiém tra d6 tuong tu trinh ty gitta céc trinh ty ving ITS cia 19 loai
dugfc B an toan thuc phidm va dugc pham cong bd dugc thu nhan trong <Vi du 1> va cac

loai vi khuan trong <Vi du 2>,

Cu thé 13, todn bd cc hé gen cua téng cong 24.487 loai vi khuén duoc thu nhan

thdng qua viéc tim kiém voi céc didu kién loc "Search all[filter] AND bacteria[filter]
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AND latest[filter] AND "complete genome"[filter] AND all[filter] NOT anomalous[filter]”
trong co s¢ dit liéu GenBank ctia Trung tdm Thong tin Sinh hoc Quédc gia Hoa Ky
(NCBI). Tiép theo, cac trinh ti cua tit ¢ cac loai vi khudn ma c6 thé duoc thu nhan tir
cac cip moi trong [Bang 3] dugc thu nhan théng qua PCR in silico bang céch sir dung
c4c cip modi trong [Bang 3]. Sau d6, cac két qua cua viéc xac nhén cac loai vi khuén
twrong dong thong qua viéc so sanh trinh tw ITS gitra 19 loai duoc Bd an toan thuc pham
va dugc phdm cong bd va cac loai khac duge thé hién trong [Bang 6]. O day, tidu chuin
dé xac dinh ring céc loai vi khudn 13 twong ddng 13 gid tri ANI giita cac trinh tu 13 98%

hodccao hon.

[Bang 6]

. A _ Loai dugc x4c nhan la tuong

SO Tén loai \
dong

1 Lactobacillus acidophilus -

2 Lactobacillus gasseri Lactobacillus paragasseri
3 Lactobacillus helveticus -

Lacticaseibacillus
4 Lacticaseibacillus zeae
paracasei/casei/rhamnosus
5 Limosilactobacillus fermentum -
6 Limosilactobacillus reuteri -
Lactiplantibacillus
argentoratensis,
7 Lactiplantibacillus plantarum
lactiplantibacilus pentosus,
lactiplantibacillus paraplantarum

8 Ligilactobacillus salivarius -

9 Lactococcus lactis Lactococus cremoris
10 Enterococcus faecium Enterococcus lactis

11 Enterococcus faecalis Enterococcus lactis

Streptococcus salivarius,
12 Streptococcus thermophilus
Streptococus vestibularis
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13 Bifidobacterium bifidum -
14 Bifidobacterium brev -
15 Bifidobacterium animalis ssp. ]
Lactis
6 Lactobacillus delbruecki ssp. ]
Bulgaricus
17 Bifidobacterium longum -

K&t qua 13, nhu duoc thé hién trong Bang 6, chi 9 loai trong sb tong cac loai vi
khuin duoc liét ké trong NCBI duoc x4c nhan la tuong déng voi 19 loai dugc BS an toan

thuc phdm va duoc phim cong bd.
<Vi du 4> Phan biét cac loai vi khudn trong huyén phu chiing dugc tron 13n

Kiém tra xem 19 loai loi khudn dugc B6 an toan thuc phém va duoc phém cdng
bd, 2 loai loi khudn dugc bd sung vao thuc phim, va 4 loai vi khuan gy bénh trong
huyén phi ching dugc tron 1dn c6 thé duoc phén biét bai phuong phép clia sdng ché hay

khong.

Cu thé 13, nhu dugc thd hién trong [Bang 7] dudi day, cic ching tiéu chuan ciia
19 loai loi khuan dugc Bo an toan thuc phém va dugc phém cong bd dugc léy tr Vién
khoa hoc ndng nghiép qubc gia va Trung tim nudi cdy vi sinh vat Han Quéc, 2 loai lgi
khuin duoc bd sung vao thuc phdm duge cung cp tir HY va Sabinsa va dugc phén lap,
va 4 loai vi khuan giy bénh dugc léy tt ATCC. Sau dd,thuc hién phan biét cac ching
trong huyén phi ching duge tron 13n bing cach st dung cic cip mdi dung hop ciia <Vi

du 1>,

[Bang 7]

N Tén loai Nha phén phbi S ching

1 Lactobacillus acidophilus KACC 12419

- - Vién khoa hoc
2 Lactobacillus gasseri KACC 12424
ndng nghigp
3 Lactobacillus helveticus P KACC 12418
quoc gia
4 Lacticaseibacillus casei KACC 12413
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5 Lacticaseibacillus paracasei KACC 12361
6 Lacticaseibacillus rhamnosus KACC 11953
7 Limosilactobacillus fermentum KACC 11441
8 Limosilactobacillus reuteri KACC 11452
9 Lactiplantibacillus plantarum KACC 11451
10 Ligilactobacillus salivarius KACC 10006
11 Lactococcus lactis KACC 13877
12 Enterococcus faecium KACC 11954
13 Enterococcus faecalis KACC 13807
14 Streptococcus thermophilus KACC 11857
15 Bifidobacterium bifidum KACC 20601
16 Bifidobacterium breve KACC 16639
17 Bifidobacterium animalis ssp. Lactis KACC 16638
18 Lactobacillus delbruecki ssp. Bulgaricus | Trung tdm nudi | KCCM 35463
cAy vi sinh vat
19 Bifidobacterium longum Han Quéc KCCM 11953
20 Latilactobacillus curvatus HY HY7601
21 Bacillus coagulans Sabinsa MTCC5856
22 Escherichia coli ATCC 8739
23 Salmonella spp. ATCC 14028
ATCC

24 Staphylococcus aureus ATCC 6538
25 Pseudomonas aeruginosa ATCC 9027

Mdi ching duoc nudi cdy theo phuong phap dugc d8 xut bdi nha phan phéi, sau
d6 sb lwong vi khuin séng dugc do bang phuwong phép dia giéng phan tan, va ching dugc
pha lofing mot cach thich hop voi PBS (10° dén 10° CFU/mL), sau @6 dugc tron 1an véi
céc chung khac & ty 18 thich hop (0,01% dén 10%), va duge sit dung 1am mau thir nghiém.

Tiép theo, ADN dugc chiét béng cach st dung bd kit mam bénh Omega (Omega,
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#51604) theo cac quy trinh ctia nha san xuét, va ADN dugc chiét duoc tinh sach st dung
HiAccuBead (AccuGene, #ACNO1.50) theo céc quy trinh clia nha san xuat.

Amplicon PCR duoc thuc hién trén ADN méu dugc chiét béng cach st dung cac
cdp mdi dung hop cta <Vi du 1> nhu sau ddy. Vao ADN maiu dugc chiét, b6 sung 10
mM Tris pH 8,5, thuc hién pha lodng dé co néng d6 ADN 1a 12 ng/uL, dung dich phan
ing PCR duoc chudn bi béng cach st dung doan mdi dung hop duoc thiét ké trong <Vi
du 1> nhu duoc thé hién trong [Bang 8] dudi ddy, va thuc hién PCR trong cac diéu kién
duoc thé hién trong [Bang 9] dudi day. Tiép theo, tién hanh tinh sach mau hoan tat PCR

bing cach sir dung HiAccuBead theo cdc quy trinh ctia nha san xuét.

[Bang 8]
Chat phan ung Luong C ho
mot 1an
ADN b gen vi sinh vat (12 ng/pL) 2,5uL
Poan mdi 1 trong [Bang 4] (0,5 pM) 5uL
Hbn hop ctia cac doan mdi 2 dén 9 trong
[Bang 4] (mdi doan mdi 0,5 pM) > WL
2X KAPA HiFi Hotstart ReadyMix (Roche) | 12,5 pL
Téng lwong 25 uL
[Bang 9]
Budc Nhiét do Thoi gian S6 chu ky
Bién tinh ban dau 95°C 3 phut 1 chu ky
Bién tinh 95°C 30 gidy
Gan mdi 55°C 30 gidy 25 chu ky
Kéo dai 72°C 30 gidy
Kéo dai 72°C 5 phut 1 chu ky
Bao quan 4°C - -

41



53188

42/56

Tién hanh PCR chi s6 bing cach sit dung mAu thu dugce béi Amplicon PCR nhu
sau day. Dung dich phan tng PCR duoc chuin bi bang cach st dung bo kit chi s6
Nextera XT v2 (Illumina, #20528300) theo cac quy trinh cua nha san xuit nhu duoc thé
hién trong [Bang 10] dudi dy, va tién hanh PCR trong cac didu kién dwgc thé hién trong
[Bang 11] dudi day. Tiép theo, tién hanh tinh sach mAu hoan tit PCR bang cach sir dung

HiAccuBead theo cac quy trinh ciia nha san xuat.

[Bang 10]
Chéat phan ung Lugng ‘Cho
mot lan
10 mM Tris pH 8,5 10 pL
2X KAPA HiFi Hotstart ReadyMix 25 uL.
Poan mdi chi s§ Nextera XT 1 5uL
Doan mdi chi sb Nextera XT 2 5uL
Miu 5uL
Téng luong 50 uL
[Bang 11]
Budce Nhiét do Thoi gian Sb chu ky
Bién tinh ban dau 95°C 3 pht 1 chu ky
Bién tinh 95°C 30 gidy 8 chu ky
Gén modi 55°C 30 giay
Kéo dai 72°C 30 giay
Kéo dai 72°C 5 phut 1 chu ky
Béo quan 4°C - -

Tién hanh giai trinh ty thu vién ADN thu dugc bdi PCR chi $b duoc thuc hién
nhu duéi day. Thu vién ADN thu duoc bdi PCR chi s§ dugc pha lodng dé c6 nong do 1a
100-nM va sau d6 duoc tron 1an véi 100 nM phiX Control v3 (Illumina, RGT25975053)
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¢ ty 1€ 1a 7:3. Thu vién ADN dugc tai theo hudng din hé théng cua thiét bi 1Seq100, va
tién hanh giai trinh ty véi ché d6 doc mét 14n 300 bp dé thu duoc tép fastq. Tiép theo, tién
hanh phan tich phan phéi OTU (Pon vi phén loai van hanh - Operational Taxonomic Unit)
bang cach st dung tép fastq thu duoc theo cac quy trinh ciia Mddun hé gen vi khuén CLC
ctiia CLC Genomics Workbench (Qiagen) dé x4c nhan 19 loai loi khuin duoc Bo an todn
thyc phim va dugc phidm cong bb, 2 loai loi khudn dugce bd sung vao thuc pham, va 4
loai vi khudn gy bénh trong [Bang 1]. Cu thé 14, kha ning phat hién phu thudc vao sd
lwong vi khudn séng duoc kiém tra nhu duoc thé hién trong [Bang 12] dudi ddy qua hai
thtr nghiém 1dp lai, va kha nang phat hién phu thudc vao ty I¢ cua mdi loai dugc chira

trong mau thir nghiém duoc kiém tra nhu duoc thé hién trong [Bang 13] dudi day.

[Bang 12]
Két qua quyét dinh béi sé lugng vi khudn
S Tén loai song
10° | 10* | 10° | 10° | 10" | 10°
I Lactobacillus acidophilus + + + + + +
2 Lactobacillus gasseri - + + + + +
3 Lactobacillus helveticus - + + + + +
4 Lacticaseibacillus . s N ) . .
paracasei/casei/rhamnosus
5 Limosilactobacillus fermentum - - + + + +
6 Limosilactobacillus reuteri - + + + + +
7 Lactiplantibacillus plantarum - + + + + +
8 Ligilactobacillus salivarius - + + + + +
9 Lactococcus lactis - + + + + +
10 Enterococcus faecium - + + + + 4
11 Enterococcus faecalis - + + + + +
12 Streptococcus thermophilus + + + + + +
13 Bifidobacterium bifidum - - + + + +
14 Bifidobacterium breve - + + + + +
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Bifidobacterium animalis ssp.
15 - - + + & +
Lactis
Lactobacillus delbruecki ssp.
16 - + + + + +
Bulgaricus
17 Bifidobacterium longum - + + + + +
18 Latilactobacillus curvatus + + + + + +
19 Bacillus coagulans + + + + + +
20 Escherichia coli - + + + + +
21 Salmonella spp. + + + + + +
22 Staphylococcus aureus - + + + + +
23 Pseudomonas aeruginosa + + + + + +
[Bang 13]
K&t qua quyét dinh boi ty 16 cta vi khudn
S Tén loai chira trong miu thir nghiém
0,01 0,1 1 5 10
1 Lactobacillus acidophilus - + + + +
2- Lactobacillus gasseri - - + + +
3 Lactobacillus helveticus - + + - +
A Lacticaseibacillus . . . N N
paracasei/casei/rhamnosus
5 Limosilactobacillus fermentum - + + + +
6 Limosilactobacillus reuteri - + + + +
7 Lactiplantibacillus plantarum - + + + +
8 Ligilactobacillus salivarius - + + + +
9 Lactococcus lactis - + + + +
10 Enterococcus faecium - + + + +
11 Enterococcus faecalis - + + + +
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12 Streptococcus thermophilus - + + + +
13 Bifidobacterium bifidum - + + + +
14 Bifidobacterium breve - + + + +
Bifidobacterium animalis ssp.
15 - + + + +
Lactis

Lactobacillus delbruecki ssp.

16 - + + - -
Bulgaricus
17 Bifidobacterium longum - + + + +
18 Latilactobacillus curvatus + + + + +
19 Bacillus coagulans + + + + +
20 Escherichia coli + + + + +
21 Salmonella spp. + + - + +
22 Staphylococcus aureus - + + + +
23 Pseudomonas aeruginosa + + + + +

Trong cac két qua quyét dinh boi phwong phap dinh danh cac loai vi khudn, - ¢6
nghia 13 loai dugc thém vao mau thir nghiém nhung vi khuén khong duoc phat hién bdi

phuong phap phéan biét lodi, va + c6 nghia 1a vi khuén dwgc phét hién thanh cong.

Két qua 1a, nhu dugc thé hién trong cac Bang 12 va 13, da xac nhan ré“mg gio1 han
phat hién dé phan biét tht ca 19 loai loi khuén dugc B an toan thuc pham va duge pham
cong bd, 2 loai lgi khuén duge bd sung vao thuc phém, va 4 loai vi khuin gay bénh trong
huyén phu ching duoc tron 14n 14 10° CFU/mL hodc nhiéu hon xét vé sb lwong vi khuén

song va 0,1% xét vé ty 1€ cua vi khuan chtra trong mau thir nghiém.

<Vi du 5> Phén biét c4c loai vi khuin trong huyén phti ching dugc tron 1in chira

nguyén liéu bo sung

Kiém tra xem céc loai vi khuin trong huyén phu ching dwgc tron ldn chua
nguyén liéu bo sung c6 thé dugce phin biét bang cach s dung cic cap moi dung hop cia

<Vi du 1> va phwong phap phan biét cac loai vi khuan ctia <Vi du 3> hay khong.
Cu thé 14, 19 loai loi khudn duwoc B6 an toan thuc phém va duoc phém cong b, 2
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loai loi khuan dugc bd sung vao thuc phém, va 4 loai vi khudn gdy bénh; va dugc liét ké
trong [Bang 7], dwoc nudi ciy theo cac phwong phap duge dé xuat béi cac nha phan phéi,
sau d6 s6 lwong vi khudn séng dugc do bing phuong phap dia giéng phan tan, va vi
khuin dwoc pha lodng véi PBS dé c6 ndng d6 13 5 x 10° CFU/mL va dugc trén 13n véi
nhau dé chudn bi hdn hop gdm 25 loai vi khudn, dwoc tron 14n & cing CFU. Vao hén hop
duoc chudn bi, bd sung 2 g maltodextrin khong tiéu hoa dugc dé chuén bj huyén phu
ching duogc trén 1An chira nguyén liéu bd sung. Tiép theo, 25 loai vi khuan duoc x4c nhan

theo cung cach nhu trong <Vi du 3>.

Két qua la, tat ca 19 loai loi khudn dugc Bo an toan thuc phém va duoc phém
cong bd, 2 loai 1gi khun duoc bd sung vao thuc pham, va 4 loai vi khuan gy bénh duoc
trén 1an trong mau thir nghiém, da dwugc phan biét thanh cong bat ké viéc cac chat phu gia
nio dugc dwa vao, va di xac nhén ring phwong phap nay co thé dugc ap dung cho cac

mau thur nghiém chira cac nguyén li€u bo sung.

<Vi du 6> Phan biét cac loai vi khuan trong san pham lgi khuan bang cach su

dung cdp moi dé phan biét cac loai vi khuan

Kiém tra xem 19 loai loi khudn dwoc B an toan thuc phdm va dugc phim cong
bb, 2 loai 1oi khuan dugc bd sung vao thuc pham, va 4 loai vi khuan giy bénh trong céc
san phém chira loi khuan duge ban ndi dia va & nude ngoai co thé duoc phan biét bz‘“mg
céch sir dung cac cap moi dung hop ctia <Vi du 1> va phuong phép phin biét cic loai vi

khudn ctia <Vi du 3> hay khong. [Bang 14] thé hién cac két qua nhan dugc bang cach

thuc hién Iap lai viéc phan biét cac loai vi khuan trén nam loai san pham lgi khuén hai lan.

[Bang 14]
] Tén san phim
So Tén loai
A B C D E
1 Lactobacillus acidophilus + - - + -
2 Lactobacillus gasseri - + - - -
3 Lactobacillus helveticus - - - + -

Lacticaseibacillus

paracasei/casei/rhamnosus

5 Limosilactobacillus fermentum - - - - -
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6 Limosilactobacillus reuteri - - - - -
7 Lactiplantibacillus plantarum + - + + +
8 Ligilactobacillus salivarius - - - - -
9 Lactococcus lactis - - - - +
10 Enterococcus faecium + - - - -
11 Enterococcus faecalis - - - - -
12 Streptococcus thermophilus + - - + +
13 Bifidobacterium bifidum - - - - -
14 Bifidobacterium breve - - - + +

Bifidobacterium animalis ssp.
15 + - - + -
Lactis

Lactobacillus delbruecki ssp.

16 - - - - -
Bulgaricus
17 Bifidobacterium longum - - - - +
18 Latilactobacillus curvatus - - + - -
19 Bacillus coagulans - - - - -
20 Escherichia coli - - - - -
21 Salmonella spp. - - - - -
22 Staphylococcus aureus - - - - -
23 Pseudomonas aeruginosa - - - - -

Trong cac két qua quyét dinh boi phuong phép dinh danh céc loai vi khuén, - ¢6
nghia 13 thanh phin khong duoc liét ké trén san phdm va da khong dwgc phat hién nhu 1a
két qua cua viéc phan biét cac loai vi khudn, va + c6 nghia 1a thanh phan dugc liét ké trén
san phim va da duoc phat hién nhu 1 két qua cta viéc phan biét cac loai vi khuén.

Két qua 14, nhu dugc thé hién trong Bang 14, da x4c nhan réng loai loi khudn duoc

phat hién khop voi cac thanh phén loi khudn duoc liét ké trén cac san phém.

Tir céc két qud, dd x4c nhén rang tit ca cac thanh phan loi khuan duogc liét ké trén
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cac san pham c6 thé dugce phan biét bang cach s dung cac cdp moi va phuong phap phan
biét cac loai vi khuan bang cach st dung cdp moi nay theo sang ché va viéc phén biét cac
loai vi khuan trong cac san pham chira lgi khuan dugc ban ndi dia va ¢ nudc ngoai co the

dwoc thyc hién nhanh chéng va véi chi phi thip.
Kha nang trng dung trong cdng nghiép

Di xac nhan rang rang 21 loai lgi khuan va 4 loai vi khuan gay bénh c6 theé dugc
phan biét véi d phan gidi va d6 chinh x4c cao bang cach st dung cdp moi dé phén biét
céac loai vi khuan trong ché pham lgi khuén theo sang ché, vi thé cdp moéi nay co thé dugce

stt dung mdt cach hitu ich dé phan biét cac loai vi khuén trong ché phdm loi khuin.
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YEU CAU BAO HO
1. Cap mdi dé phan biét cac loai vi khudn trong ché phim loi khuén, cip mdi ndy bao

gdm céc doan mdi duoc biéu dién boi céc trinh tw SEQ ID NO: 1 dén SEQ ID NO: 9.

2. Cap mdi dé phan biét cac loai vi khudn trong ché pham lgi khuan theo diém 1, trong do

cac doan moi con chira trinh tw noi ¢ dau 5'.

3. Cip mdi dé phan biét cac loai vi khuén trong ché pham loi khuan theo diém 2, trong d6

cac doan mdi dugc biéu dién boi cac trinh tw SEQ ID NO: 10 dén SEQ ID NO: 18.

4. C3p mdi dé phén biét cac loai vi khuén trong ché phim loi khuan theo diém 1, trong d6
cdp mdi nay hudng dich ving ITS (internal transcribed spacer - viing dém phién mi bén

trong) cua cac loai vi khuan.

5. Cap mdi d& phan biét cac loai vi khudn trong ché phim loi khuan theo diém 1, trong d6
cac loai vi khuln 1a Lactobacillus acidophilus, Lactobacillus gasseri, Lactobacillus
delbruecki ssp. Bulgaricus, Lactobacillus helveticus, Lacticaseibacillus casei,
Lacticaseibacillus paracasei, Lacticaseibacillus  rhamnosus, Limosilactobacillus
fermentum, Limosilactobacillus reuteri, Lactiplantibacillus plantarum, Ligilactobacillus
salivarius, Lactococcus lactis, Enterococcus faecium, Enterococcus faecalis,
Streptococcus  thermophilus,  Bifidobacterium  bifidum, Bifidobacterium  breve,
Bifidobacterium longum, Bifidobacterium animalis ssp. lactis, Latilactobacillus curvatus,
Bacillus coagulans, Escherichia coli, Salmonella spp., Staphylococcus aureus va

Pseudomonas aeruginosa.
6. Ché pham dé phan biét cac loai vi khuén trong ché phim loi khudn, ché phim nay bao
gdm cip mdi theo bét ky trong sb cac diém tir 1 ¢én 5.
7. Phuong phap phan biét cac loai vi khudn trong ché phim lgi khuan, phuong phéap niy
bao gbm céc budc:

1) phan 14p ADN tir ché phdm loi khun;

2) thuc hién PCR bang cach sit dung ADN phan 18p dugc trong bude 1) lam
khuén va cip mdi theo diém bat ky trong sb cac diém tir 1 dén 5 dé khuéch dai trinh ty
dich; va

3) phat hién san pham khuéch dai thu dugc trong bude 2).
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8. Phuong phap phén biét cic loai vi khuén trong ché phdm lgi khuan theo diém 7,
phuong phap ndy con bao gém budc thye hién PCR chi s6 bing c4ch st dung san phdm

khuéch dai thu duoc trong bude 2) lam khuon.

9. Phuong phap phin biét céc loai vi khuan trong ché phim lgi khudn theo diém 7, trong

do6 viéc phat hién san phém khuéch dai PCR duoc thuc hién thong qua giai trinh tu.
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Théng tin danh muc trinh tu

DTD Phién ban: V1 3

Tén tép: OPB2023-011 sequencing list.xml

Tén phan mém: WIPO Sequence

Phidn mém Phién ban: 2.1.1

Ngay tao: 2023-11-27
Théng tin chung:

Don sang ché hién tai/Co quan IP: KR

Pon sang ché hién tai/Sé tham chiéu tép cua chu don: OPB2023-011

Pon uu tién sém nhét/Co quan IP: KR

Don wu tién sém nhét/Sd don: KR 10-2022-0067077

Pon wu tién sém nhit/Ngay ndp: 2022-05-31

Tén chu don/Tén Latin: CHONGKUNDANG HEALTHCARE CORP.

Tén sang ché: C#p mdi d& phan biét cac loai vi khudn trong ché phim
loi khudn va phuong phép phan biét cac loai vi khudn bdng céch su dung cdp
mdi nay

Téng s&é luong trinh tu: 18
Cac trinh tu:

sé trinh tu (ID): 1

Chiéu dai: 20

Loai phén tu: ADN

Cac dic diém Vi tri/B& dinh tinh:

- misc_feature, 1..20
> ghi cha, ITS doan mdi xudi
- ngudn, 1..20
> loai phan tw, ADN khéc
> sinh vat, cdu trac tdng hop
Céc gbc:

tgcggytgga tcmcctcctt 20

s trinh tu (ID): 2
Chiédu dai: 18
Loai phéan tu: ADN
Cac dsc diém Vi tri/Bd& dinh tinh:
- misc_feature, 1..18
> ghi cht, ITS-Lactobacillus doan mdi nguoc
- ngudn, 1..18
> loai phan tu, ADN khac
> sinh vat, cdu truc téng hop
Céac gbc:

tccttcatcg rctcectag 18
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sé trinh tu (ID): 3

Chiéu dai: 19

Loai phén tua: ADN

Cac d8c diém Vi tri/Bd dinh tinh:

- misc_feature, 1..19

> ghi cht, ITS-L. acidophilus doan mdi nguoc

- ngudn, 1..19
> loai phén tu, ADN khéac
> sinh vat, céu trac tdng hop
Cac gbc:

cgcccttyty yacttgacc

sé trinh tu (ID): 4

Chiéu dai: 18

Loai phé&n tua: ADN

Cac dic diém Vi tri/B& dinh tinh:

- misc_feature, 1..18

> ghi chu, ITS-Bifidobacterium doan mdi ngugc

- ngudén, 1..18
> loai phén tu, ADN khéac
> sinh vat, clu truc tdng hop
Céc gbc:

cagttctcaa rccaccac

Sé trinh tu (ID): 5

Chiéu dai: 20

Loai phén tu: ADN

Cac ddc diém Vi tri/Bd dinh tinh:

- misc_feature, 1..20

> ghi chu, ITS-coccus doan mdi ngugc

- ngudn, 1..20
> loai ph&n tu, ADN khéac
> sinh vat, céu truc tdéng hop
Céc gbc:

caatggagcc tagcgggatc

sé trinh tu (ID): 6
Chiéu dai: 18
Loai phén tu: ADN

Cac dic diém Vi tri/B& dinh tinh:
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- misc_feature, 1..18
> ghi cht, ITS-Enterococcus doan mdi ngugc
- ngudn, 1..18
> loail phéan t@, ADN khac
> sinh vat, cdu trtc tdng hop
Céac gbc:

attcaacgcg gtgttctc 18

sé trinh tu (ID): 7
Chiéu dai: 20
Loai phéan tt: ADN
Cac dic diém Vi tri/Bé dinh tinh:
- misc_feature, 1..20
> ghi cht, ITS-Enterobacteria doan mdi ngugc
- ngudn, 1..20
> loai phé&n tu, ADN khac
> sinh vat, clu truc tdéng hop
Céac gbc:

caattttcag cttgatccag 20

sé& trinh tu (ID): 8
Chiéu dai: 20
Loai phén tu: ADN
Cac dic diém Vi tri/B& dinh tinh:
- misc_feature, 1..20
> ghi cha, ITS-Staphylococcus doan mdi ngugc
- ngudn, 1..20
> loai phédn tw&, ADN khéc
> sinh vat, cdu trtc téng hop
Céc gbc:

gttcttycga acactagcga 20

sé trinh tu (ID): 9
Chiéu dai: 20
Loal phédn tu: ADN
Cac ddc diém Vi tri/Bd dinh tinh:
- misc_ feature, 1..20
> ghi chu, ITS-Pseudomonas doan mdi nguoc
- ngudn, 1..20
> loai phé&n tu, ADN khac

> sinh vat, cédu trac téng hop
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Céc gbc:

ggaggatcga actcctgacc 20

sé trinh tu (ID): 10

Chidu dai: 53

Loai phén tu: ADN

Cac dic diém Vi tri/Bd dinh tinh:
- misc_feature, 1..53

> ghi chu, ITS doan mdi dung hgp trinh tu néi illumina

- ngudn, 1..53
> loai phdn tu, ADN khac
> sinh vat, céu trtc tdéng hop
Cac gbc:

tcgtcggcag cgtcagatgt gtataagaga cagtgcggyt ggatcmcctc ctt 53

sé trinh ty (ID): 11

Chiédu dai: 52

Loai phén tu: ADN

Céc dic diém Vi tri/B& dinh tinh:
- misc_feature, 1..52

> ghi chu, ITS-Lactobacillus doan mdi dung hop trinh tu

nbéi illumina nguoc

- ngudn, 1..52
> loai phdn tu, ADN khéc
> sinh vat, céu truc tdéng hop
Céc gbc:

gtctcgtggg ctcggagatg tgtataagag acagtccttc atcgrctcct ag 52

Sé trinh tu (ID): 12

Chiéu dai: 53

Loai phén tu: ADN

Cac dic diém Vi tri/B& dinh tinh:
- misc_feature, 1..53

> ghi chu, ITS-L. acidophilus doan mdi dung hgp trinh

ty néi illumina ngugc

- ngudn, 1..53
> loai phan tu, ADN khéac
> sinh vat, cdu truc tdng hop
Céc gbc:

gtctcgtggg ctcggagatg tgtataagag acagcgccct tytyyacttg acc 53
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sé trinh tu (ID): 13

Chiéu dai: 52

Loai phan tu: ADN

Cac dic diém Vi tri/Bé dinh tinh:
- misc_feature, 1..52

> ghi cht, ITS-Bifidobacterium doan mdi dung hop trinh
tuy néi illumina ngugc

- ngudn, 1..52
> loai phdn tu, ADN khac
> sinh vat, céu truc téng hop
Céc gbc:

gtctcgtggg ctcggagatg tgtataagag acagcagttc tcaarccacc ac 52

$é4 trinh tu (ID): 14

Chiéu dai: 54

Loai phan tua: ADN

Cac ddc diém Vi tri/Bd dinh tinh:
- misc_feature, 1..54

> ghi cha, ITS-coccus doan mdi dung hop trinh tu néi
illumina ngugc

- ngudn, 1..54
> loai phdn tu, ADN khac
> sinh vat, cdu trtc tdng hop
Céc gbc:

gtctcgtggg ctcggagatg tgtataagag acagcaatgg agcctagcgg gatc 54

Sé trinh ty (ID): 15

Chiéu dai: 52

Loai phan tu: ADN

Cac d¥c diém Vi tri/Bé dinh tinh:
- misc_feature, 1..52

> ghi cht, ITS-Enterococcus doan mdi dung hop trinh tu
nbéi illumina nguoc

- ngudn, 1..52
> loai phé&n tu, ADN khac
> sinh vat, cédu truc tdng hop
Cac gbc:

gtctcgtggg ctcggagatg tgtataagag acagattcaa cgcggtgttc tc 52

sé trinh tu (ID): 16
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Chiédu dai: 54
Loai phan tu: ADN
Cac dic didm Vi tri/B6 dinh tinh:
- misc_feature, 1..54
> ghi chu, ITS-Enterobacteria doan mdi dung hop trinh
tuy ndi illumina nguoc
- ngudn, 1..54
> loai phan tuw, ADN khac
> sinh vat, céu tric tdéng hop
cac gbc:

gtctcgtggg ctcggagatg tgtataagag acagcaattt tcagcttgat ccag 54

sé trinh tu (ID): 17
Chiéu dai: 54
Loai phan tu: ADN
Cac dic diém Vi tri/B% dinh tinh:
- misc_feature, 1..54
> ghi chu, ITS-Staphylococcus doan mdi dung hgp trinh
tu ndéi illumina nguoc
- ngudn, 1..54
> loai phé&n tu, ADN khéac
> sinh vat, clu truc téng hop
cac gbc:

gtctcgtggg ctcggagatg tgtataagag acaggttctt ycgaacacta gcga 54

sé trinh ty (ID): 18
Chiéu dai: 54
Loai phdn tu: ADN
Cac dic diém Vi tri/Bo dinh tinh:
- misc feature, 1..54
> ghi cha, ITS-Pseudomonas doan mdi dung hop trinh tu
néi illumina ngugc
- ngudn, 1..54
> loai phén tu, ADN khac
> sinh vat, cdu truc tdéng hop
cac gbc:
gtctcgtggg ctcggagatg tgtataagag acagggagga tcgaactcct gacc 54
KET THUC
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