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11.1. Giéi thigu

Nhiéu vi khuan khdng thé phan biét duoc qua hinh thai va két qua nhuoém vi chung
tuong ddi gidng nhau nén nhiéu trudng hop khdng thé st dung kinh hién vi dé xac dinh
vi khuan. Vi vay cac phuong phap nghién ctu sau hon 1a can thiét dé xac dinh va dinh
danh chinh xac vé vi khuan. Vi muc dich nay, vi khuan duoc nudi cdy dé ting truong
trong phong thi nghiém.
11.2. Xac dinh vi khuan

Viéc dinh danh chinh xac vi khuan cé lién quan dén cac budc sau: (1). Xem dic
diém hinh thai khuan lac vi khuan trén méi truong ran, (2). Quan sat sy ting truong cua
chang trong mai trudong long, (3). Panh gia két qua phan wng sinh hoa, (4). Cau trac
khang nguyén, (5). Khao sat dac tinh gay bénh & dong vat, (6). Tinh nhay cam véi khang
sinh, (7). Két qua phan kiéu chung vi khuan, (8). Str dung phuong phap dinh danh nhanh
va (9). St dung phuong phap phan tir dé xac dinh vi sinh vat,
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Hinh 11.1. Vi du vé hinh dang khuin lac vi khuan (a). Bacillus anthracis trén mai

treong thach mau (20X) sau khi @ 24 gio' & 37°C, khuan lac cé mau trang xam,
phang hay 18i nhe, tron khéng déu, c6 go nhap nhd nhe va cé hinh dang kinh me,
khong tiéu huyét; (b). Khuan lac Bacteroides variabilis trén méi trwong thach mau
(15x); (c). Brucella melitensis trén méi trwong thach mau sau 48 gio @, khuan lac
nhan, giéng nhw dau ghim, mé duc hoan toan, khong tiéu huyét; (d). Yersinia pestis
trén méi truong thach tim cé bé sung mau. Khuan lac béng sang, bé mit khuan lac
trong giéng mau dong (CDC).
11.2.1. Xac dinh hinh dang khuin lac vi khuén trén méi treong ran

Hinh dang khuan lac vi khuan trén méi trudng ran phu thudc vao nhiéu yéu té nhu

dc tinh tu nhién cua méi trudng nudi ciy, nhiét do va thoi gian G, tudi cua chang nudi
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ciy va cac cong doan phan lap, lam thuan. Bac diém can cha y cua khuan lac vé hinh
dang, kich thuéc, bé mat, do go, mac d6 nho 1én, do trong, mau sic va sy tiéu huyét theo
cac tiéu chi nhu sau: (a). Kich thudc khuan lac c6 thé tinh bang mm. (b). Hinh dang
khuan lac co thé tron, bat dinh va bé mat khuan lac co thé nhdn, rap hay dang hat. (c).
Mtc d6 cong 16i ciia khuan lac trén méi trudng phan 1ap hay nudi cdy thuan, khuan lac co
thé phang, nhd 18n, muc do 15i. (d). o go co thé la toan ven, phan thuy, co khia, nhap
nhd hay c6 16ng. (e). Mau sic caa khuan lac c6 thé trong suét, trong mo hay duc. (f). Bac
diém khac nhu mot sé khuan lac vi khuan tao sic té va tiéu huyét xung quanh khuan lac.
11.2.2. Tang trwéng trén méi treong long

Moi truong dinh dudng va nudc peptone thuong dugc st dung nhu 1a moéi truong
long cho vi khuan tang truong. Pac diém ting trudang cua vi khuan trong méi truong long
s& cung cap mot s dau méi cho dinh danh ban dau. Vi du, Streptococcus tao sy lang hat
& day méi truong long, nguoc lai vi khuan Gram am tao ra do duc dong nhat.
Pseudomonas spp. va cac vi khuan hiéu khi coé khuynh huéng tao ra mang mong trén bé
mat moi truong long. Viéc san sinh ra sic t6 cua mot sé vi khuan nhu Pseudomonas

aeruginosa cé thé thay rd trong méi truong long.

E N 1% T Hinh 11.2. Mycobacterium tuberculosis sir dung k§
: 3 . o thuat nhugm acid-fast Ziehl-Neelsen, 1000X.
}‘ ‘\ B ‘J,; Nhupm acid-fast phu thugc vao kha nang cua
;' d n mycobacteria vAn hru giit dwgc chat mau khi
g . > |8 dwgc xir ly véi acid khoan hoac dung dich acid-
g-; \ 1{ alcohol nhw Ziehl-Neelsen hay nhu¢m Kinyoun la

phwong phap carbolfuchsin chuyén biét cho M. tuberculosis (CDC).

Nhuém gram la k¥ thuat dwoc st dung rong rai dé phan biét Gram am va Gram
duong. Nhuom Ziehl-Neelsen dé phan biét truc khuan khdng bi mat mau sau khi nhuém
acid (acid-fast) vi du Mycobacterium tuberculosis, Mycobacterium leprae. Nhuom Albert
duoc sir dung dé chung minh cac hat di nhidm sic trong Corynebacterium diphtheriae
11.2.3. Pic diém #ng sinh hoa

Dic diém sinh hoa I thugc tinh rat quan trong trong dinh danh cac chang vi khuan
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phan 1ap va trong dinh danh phan biét giita cac loai vi khuan vai nhau. Thir nghiém sinh
hoa phu thudc vao sy cé mat caa mot sé6 enzyme dugc vi khuan tao ra nhu catalase,
oxidase, urease, gelatinase, .... Thir nghiém sinh hoa thuong dugc sir dung nhu sau:

Thir nghiém catalase: thir nghiém catalase dugc sir dung dé phat hién enzyme
catalase c6 trong vi khuan. Enzyme catalase xtc tac pha v& hydrogen peroxide dé phong
thich oxygen tu do. Chét nay dugc phat hién trong hau hét vi khuan hiéu khi va ky khi
tuy nghi, ngoai trir Streptococcus spp. Catalase khdng phat hién trong vi khuan ky khi.

Céc té bao mau do co chira catalase vi vay sy hién dién caa chang sé cho két qua duong

° Hinh 11.3. Két qua thir nghiém catalase, (1). Két qua
dwong, (2). Két qua am.

Tha nghiém catalase chi yéu duoc st dung dé phan biét Staphylococcus va

tinh gia.

Streptococcus. Trong thir nghiém nay, st dung que cy vong platinum vé trung lay mot
luong nho ching phén 1ap trén moi truong thach dinh dudng cho vao lam kinh da c6 vai
giot dung dich hydrogenperoxide 3%. Phan ang duoc cho 1a duong tinh khi xuat hién bot
khi va nguoc lai khéng cé bot khi la &m tinh.

Thir nghiém oxidase: thir nghiém nay ding dé xac dinh su hién dién caa enzyme
oxidase trong nhiéu vi khuan. Enzyme oxidase xac tac phan tng oxi hoa cua cytochrome
& trang thai kht nho phan tir oxygen. Thubc thir Kovac’s cé tetramethyl-p-
phenylenediamine dihydrochloride 1a thanh phan chinh dwoc st dung trong thir nghiém
oxidase. Chat mau nay la co chat chon loc cho phan ing cytochrome oxidase. O trang
thai khtr, thudc thir nay thi khdng mau nhung khi & trang thai oxi hoa no c6 mau tia. Thir

nghiém oxidase c6 thé dugc tién hanh bang mot sé6 phuong phap gom: (i). Phuong phap

1 =Y gidy loc khd, (ii). Phuong phap gidy loc uét va (iii). Phuong
phap trén dia.

Hinh 11.4. Thir nghiém oxidase (1). Két qua am tinh, (2).
Két qua dwong tinh.

Phuong phap gidy loc kho duoc tién hanh bang cach cho tham vao manh gidy loc

thudc thir Kovac’s oxidase 1%. Sau d6 trii vi khuan Ién gidy da tam thuéc thtr bang que
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cay thuy tinh. Két qua dwong tinh khi xuat hién mau tia trén giay loc sau 10 gidy. Mau
giy loc khong thay doi la két qua am.Vi khuan c6 co oxidase duong gom Neisseria spp.,
Vibrio spp., Aeromonas spp., Plesiomonas spp., Pseudomonas spp. va Moraxella spp. Vi
khuan c6 oxidase &m gdébm cac thanh vién thuéc ho vi khuan duong rudt
Enterobacteriaceae.

Thir nghiém indol: thir nghiém indole duoc st dung dé phat hién kha ning vi
khuan phan huy amino acid dang tryptophan thanh indole tich lu§ trong méi truong. Mai
trrong long tryptophan hay peptone la moéi truong dugc s dung cho thir nghiém indole.
Thir nghiém nay duoc tién hanh bang cach cay vi khuan vao méi truong, u & 37°C trong
24 - 48 gid.Sau d6 nho 5 giot thudc ther Kovac’s ¢ chira amyl hay isoamylalcohol, p-
dimethyl amino benzaldehyde va thém hydrochloricacid dam dac. Sy san sinh ra indole

duoc minh hoa bang phan tng sau:

|
) CH,-C-CO0"
1
@\/g H - Tryptophanaese @ o Eg |»;|H
t H0 > ; -C- ;
N 2 N 3 (e(0]0) 4
H H

Tryptophan Nuéc Indole Pyruvate Amonium

Hinh 11.5. Két qua thir nghiém indole, (A). Két qua duong
| tinh. (B). Két qua am tinh.

Két qua duong tinh khi co biéu hién vong do trén bé mat méi trudong long. Khong
c6 sy thay ddi mau la két qua am tinh. Luu ¥ téng hop két qua thir nghiém indole can
theo cac diém sau: (i) chang can thar nghiém sinh indole phai dugc U trong diéu kién ky
khi va (ii) hoat tinh tryptophanase hoat dong téi thich & pH kiém nhe tir 7,4 - 7,8. Vi vay
& pH giam thi su san sinh indole s& giam theo va két qua thar nghiém thu nhan duogc cé
thé 1a &m tinh gia.

Vi khuan c¢6 indole duong gém Escherichia coli, Vibrio cholerae,Proteus vulgaris
va Edwardsiella spp. Vi khuan c6 indole am la Salmonella typhi, Klebsiella spp. va P.
mirabilis.

Thir nghiém Ién men carbohydrate: thir nghiém Ién men carbohydrate dugc thuc

hién dé xac dinh kha nang vi khuan 1&n men carbohydrate dic trung dwgc phdi ché trong
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moi trudng co ban, tao acid hay sinh acid cung voi sinh hoi thdy dugc bang mat thuong.
Cac carbohydrate gdm glucose, lactose, sucrose, maltose, arabinose, manitol, sorbitol, ...
Maéi trudng thir nghiém thuong chira 1% dudng. Chat chi thi Andrade 13 mét dung dich
acid fuchsin co thém sodium hydroxide.Chi thi pH duoc thém vao méi trudng co ban dé
chi dau cho su hinh thanh cac acid hitu co.Thir nghiém nay duoc tién hanh bang cach cay
vi khuan vao méi truong, o ¢ 37°C trong 18 - 24 gio. Méi trudng d6i thanh mau do hong
la do acid duoc tao thanh duoc xem la két qua dwong, nguoc lai mau vang dén khong
mau 1a do méi truong c6 tinh kiém, biéu thi cho két qua &m tinh nghia la duong khdng
duoc 1én men. Sinh hoi duoc quan sat thiy dugc cac bot khi trong 6ng nghiém co 6ng
Durham.
Hinh 11.6. Két qua thir nghiém kha ning sir dung dwong,
(1). Poi chieng, (2). Két qua dwong va (3). Két qua am.
Tat ca thanh vién thudc ho Enterobacteriaceae lén

men glucose, Salmonella spp. 1én men glucose va mannitol
va E. coli va Klebsiella spp 1én men glucose va lactose.

Thir nghiém oxi hoa - Ién men: tht nghiém oxi hoa - 1én men con goi la thu
nghiém OF dung dé xac dinh sy bién dudng dang oxi hoa hay 1én men
carbohydrate cua vi khuan.

Hinh 11.7. Két qua nghiém két qua OF, oxi hda (0)/Ién men (F. (1).
Két qua am, (2). Két qua dwong.

Thir nghiém OF duoc sir dung dé xac dinh hodc vi khuan c6

enzyme can thiét dé phan giai glucose trong diéu kién ky khi (oxi hoa) va

hoac 1én men glucose. Thir nghiém nay dung dé phan biét ho vi khuan Enterobacteriaceae

do chang c6 kha nang 1én men duong voi cac thanh vién khac thudéc ho
Pseudomonadaceae, khong c6 kha nang 1én men.

Thir nghiém KIA/TSI: mai truong thach sat Kligler ¢6 hai duong (KIA) va thach

sit c6 ba duong (TSI) dugc st dung dé thir nghiém xac dinh vi khuan I&én men

carbohydrate dic trung dugc phdi ché trong méi truong co ban, ¢é hodc khong sinh hoi,

cung vaéi do la tao hydrogen sulfide. Moi truong KIA chiaa hai carbohydrate la lactose va
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glucose vai ty 1€ 10:1. TSI chua thém carbohydrate thir ba thuong la saccharose bén canh
lactoseva glucose.
T8I s Y e

TSI

s Hinh 11.8. Két qua thi nghiém trén
? méi truong thach sit co 3 loai dwong.
(1). Thir nghiém kiém soat (khong cay
ching); (2). Glucose dwong (+);
Lactose va /hoac Sucrose dwong (+);
H.S dwong (+) va sinh hoi am (-). (3).

o4

Glucose dwong (+); Lactose va /hoac Sucrose dwong (+); H2S dwong (+) va sinh hoi
am (+). (4). Glucose dwong (+); Lactose va /hoac Sucrose dwong (-); H2S dwong (-)
va sinh hoi @m (-). (5). Glucose dwong (+); Lactose va /hoac Sucrose dwong (-); H2S
dwong (+) va sinh hoi am (+). (6). Glucose dwong (-); Lactose va /hoiac Sucrose
dwong (-); H2S dwong (-) va sinh hoi am (-).

Thir nghiém duoc tién hanh bang cach st dung que cdy thang cdy khuan vao dng
nghiém c6 chira moi truong thach nghiéng KIA hoac TSI theo hai budc, ciy ria trén moi
truong thach nghiéng va ciy thang dam sau vao trong méi truong thach, @ & 37°C trong
18 - 24 gid. Trong giai doan 1, trude tién vi khuan sir dung glucose va sau d6 la lactose
va saccharose. Sau 18 - 24 gid, ham luong glucose bi can kiét trén phan nghiéng va trong
phan dung. Vi khuan bat dau oxi hoa phan huy peptone trong phan thach nghiéng tao ra
cac san pham phu c6 tinh kiém nén lam thay di chi thi méi truong chuyén sang mau do.
Lén men ky khi glucose trong phan thach ding tao ra mét luong I6n acid lam trung hoa
tinh kiém do phan huy peptone. Vi vy trong phan thach nghiéng van tiép tuc luu gitt
mau vang. Mau vang chi thi cho tinh acid, biéu thi cho sy Ién men cac carbohydrate va
mau d6 chi thi cho kiém, khéng lén men. Sy hién dién cua bot khi biéu thi cho san sinh
khi trong qua trinh 1én men cac carbohydrate.

Mot sé vi khuan sinh hydrogen sulfite (H2S), chat nay dugc phéat hién nho tram
hién mau den ¢ phan thach nghiéng va phan thach diing cia 6ng nghiém mai truong. Moi
trudng sinh hoa nay tro nén co6 mau den 1a do su két hop caa H2S véi ion sat tir mudi sat

c6 san trong mdi truong dé hinh thanh ferroussulfide tram hién mau den.Ba kiéu 1&n men
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co ban nay dugc quan sat trén moi truong KIAsau u ¢ 37°C trong 24 gio:

(1). Chi 1én men glucose (phan wng kiém/acid hay phan wng K/A; K biéu thi
cho phan wng kiém va A biéu thi cho phan wng acid: sau 18 - 24 gio do ham lwong
glucosethdp nén hoan toan can kiét va vi khuan bit dau sir dung peptone cé trong moi
truong nay lam cho phan thach nghiéng chuyén sang pH kiém c6 mau do. Trong phan
thach dung, ton tai mau vang la do phan giai ky khi glucose.

(2). Lén men lactose va glucose (phan @ng acid/acid hay A/A): lactose c6 ndng
d6 gap 10 lan glucose. Khi u tir 18 - 24 gio, lactose khong bi can kiét vi vay acid van con
ton tai trong phan thach ding va thach nghiéng.

(3). Lén men hoic lactose hoic glucose (phan &ng kiém/kiém hay K/K): nhiéu
truc khuan Gram am, khong phai duong ruot thi khong co kha nang 1én men glucose hay
lactose. Phan tng K/K la két qua vi khuan bién dudng hiéu khi peptone.Viéc san sinh ra
H,S va kiéu 1én men carbohydrate thuong biéu thi cho nhém vi khuan dic trung nhat la
Enterobacteriaceae.

Thir nghiém urease: thir nghiém urease duogc sir dung dé xac dinh kha ning vi
sinh vat phan cat urea thanh ammonia nho enzyme urease. Sy san sinh ra ammonia lam
cho moéi trudng tro nén kiém hoa; theo do chi thi phenol red thay doi tir mau do sang mau
hong. Thir nghiém nay duoc tién hanh trong moi truong Christensen’s urease. Mai truong
nay duoc cay vi khuan va i & 37°C. Vi khuan co enzyem urease s& lam cho mau caa moi
truong chuyén sang mau hong.

Thir nghiém urea dung dé sang loc cac vi khuan c6 enzyme urease gom Proteus
spp., Morganella spp., va mot s6 Providencia spp. Proteus spp. cho phan tmg urea duong
tinh trong vong 6 gid. Mot vi du khac vé vi khuan sinh urease la Helicobacter Pylori, san
sinh ra enzyme nay thi can thiét dé cac chung vi khuan nay ton tai trong da day c6 pH
thap.

Thir nghiém citrate: thir nghiém citrate dwoc sir dung dé chitng minh kha nang vi
khuan sir dung citrate nhu 1a ngudn carbon cho s bién dudng. Moi trudng long Koser’s
citrate va méi truong ran Simmon's citrate duoc sir dung cho thir nghiém nay. Trong phép

thir nay, khuan duogc cdy vao méi trudng sau d6 0 & 37°C qua dém. Sy ting trudng cua Vi
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khuan trén méi trudng Simmon's citrate kém theo 1a pH tang lam thay d6i mau cia moi
truong tir mau xanh 14 cay ban dau sang mau xanh da troi dam. Két qua
vi khuan tang truong 1am mau méi truong chuyén sang mau xanh da troi
la dwong tinh; khi khong co su ting truéng s& khdng cé bat ky su thay doi
MAu SAc Nao cua moi trudng la két qua am tinh.
Hinh 11.9. Két qua thir nghiém kha ning sit dung citrate caa vi
khuan (a). Két qua am, (b). Két qua dwong.

Thi nghiém phenylalanine deaminase: thi nghiém
phenylalanine deaminase la kiém tra vi khuan c6 kha ning khar nhém amin cua
phenylalanine thanh phenylpyruvic acid (PPA), chat nay phan tng véi mudi sit cho két
qua c6 mau xanh. Tha nghiém nay cling dugc goi phép thir PPA. Thir nghiém PPA nay
duoc tién hanh bang cach ciy vi khuan vao méi truong cé phenylalanine. Sau d6 o qua
dém & 37°C, thém mot vai giot 10% dung dich chloride sit vao méi truong co khuan.
Néu PPA dugc tao ra, méi truong s& c6 mau xanh la cay do su két hop cua ferric chloride
v6i PPA, cho két qua duong tinh. Khi khéng co sy thay doi mau sic 1a két qua am tinh.
Vi khuan c6 PPA duong 1a Proteus spp., Providencia spp. va Morganella spp.

Thir nghiém khir nitrate: tha nghiém kht nitrate duoc sir dung dé xac dinh su
hién dién ciia enzyme nitrate reductase cé trong vi khuan. Enzyme nay khir nitrate thanh
nitrite hodc khi nitrogen tu do. Thir nghiém nay dugc tién hanh bang cach cay vi khuan
vao moi truong long cé potassium nitrate (KNOs3) 1% va u ¢ 37°C sau 5 ngay. Sau do
thém 1 - 2 giot thudc thir gom hdn hop 1 mL naphthylamine va 1 mL sulfanilic acid. Mau
d6 xuat hién trong vong vai phat 1a két qua duong tinh, khéng c6 mau xuat hién la am
tinh. Thir nghiém kht nitrate cha yéu duoc sir dung dé xac dinh ho Enterobacteriaceae,
ho nay thuong cho két qua duong véi phép thir.

Thir nghiém methyl red: thir nghiém methyl red (MR) dung dé phat hién kha
nang vi khuan san sinh va duy tri acid bén viing trong qua trinh 1én men glucose, tinh
acid cua méi trudng nudi ciy duoc duy tri bén viing ¢ pH duéi 4,5. Thir nghiém nay
duoc tién hanh bang cach cy vi khuan vao mai truong long cé glucose phosphate va u ¢

37°C trong 2 - 5 ngay. Sau d6 thém 5 giot dung dich MR 0,04% vao méi truong di cay
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khuan, doc lién két qua. Sau khi nho thudc thir néu moéi trudong xuat hién mau do la két
qua dwong va mau vang la két qua am tinh. E. coli, Yersinia spp. va
Listeriamonocytogenes la nhitng vi du vé vi khuan cho két qua thir nghiém MR duong.
Luu ¥ rang néu thir nghiém MR duoc tién hanh qua sém, két qua co thé cho phan tng
dwong tinh gia. Biéu nay 1a bai vi vi khuan c6 MR am c6 thé khdng c6 du thoi gian dé
bién dudng hoan toan cac san phiam acid ban dau duoc tao ra trong qua trinh 18n men
glucose. Thir nghiém methyl red thuong duoc sir dung dé phan biét E. coli c6 MR* voi
Enterobacter c6 MR va Yersinia spp. c6 MR* véi vi khuan Gram am khdng phai 1a vi
khuan duong ruot c6 MR-,

Thir nghiém Voges — Proskauer: thir nghiém Voges — Proskauer (VP) duoc su
dung dé phat hién acetyl methylcarbinol con goi acetoin, mét san pham ty nhién duoc
hinh thanh tir pyruvic acid trong qua trinh 1én men glucose. Khi acetoin hién dién trong
moi trudong kiém va cé oxygen tir khdng khi s& bi oxi hoa thanh diacetyl, chat nay phan
g voi alpha-naphthol dé tao thanh mau do. Thir nghiém nay duoc tién hanh bang cach
cay vi khuan vao trong moéi trudng long co glucose phosphate va o ¢ 37°C trong 48 gio.
Sau d6 thém khoang 3 giot alpha-naphthol va thém 1 giot potassium hydroxide 40%.

Thudc thtr duoc tron déu va giir trong 30 phat. Két qua duong khi mau hong xuat hién

1 ] ! trong 2 - 5 phat. Trong 30 phat, néu khdng xuat hién mau thar nghiém dugc
cho l1a am tinh. Staphylococcus spp., V. cholerae kiéu sinh hoc Eltor,
Klebsiella spp. va Enterobacter spp. 1a nhitng vi khuan cho két qua VP

duong.
Hinh 11.10. Két qua thir nghiém Voges - Proskauer (VP), (1). Két qua
dwong, (2). Két qua am.
Thir nghiém Indole, MR, VP va citrate thuong dugc xem la thir nghiém IMVIC, la
thir nghiém duogc sir dung pho bién nhat trong xac dinh vi khuan duong ruot, Gram am.
Tao hydrogen sulfide: cac thir nghiém nay duoc tién hanh dé chitng minh H,S
duogc mot sé vi khuan tao ra. Thir nghiém H,S dugc thuc hién bang cach cdy vi khuan
vao moi truong co acetate chi, ferric ammonium citrate hay ferrous acetate va u qua dém

& 37°C. Vi khuan sinh H,S 1a nho hoat dong cua enzyme cua ching tao H2S tir cac amino
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acid co sulfur hién dién trong méi truong. Su san sinh ra sulfur sé lam moi trudng c6 mau
den, thdy duoc bang mit thuong.

Str dung giay loc 1a mot phuong phéap khac dé chang minh HzS duoc tao ra. Trong
phuong phap nay, manh gidy loc dugc nhing véi acetate chi sau d6 kep véi moi truong
c6 khuan. Khi c6 H2S s& lam cho gidy chuyén sang mau den. P. mirabilis, P. vulgaris va
Salmonella spp. 1a nhitng vi du vé vi khuan sinh HS.

11.2.4. Céu trac khang nguyén

Su ngung két cua vi khuan véi cac khang huyét thanh dic trung s& tao thuan loi
cho viéc dinh danh sau hon vi khuan dugc phan 1ap. Thir nghiém ngung két véi khang
huyét thanh duoc st dung trong dinh danh cac chung vi khuan phan lap gay bénh gia
dinh nhu Salmonella, Vibrio cholera, ... . Thir nghiém ngung két vai khang huyét thanh
cling dugc sir dung dé phan nhom Streptococcus tiéu huyét beta.

11.2.5. Tinh gay bénh cho dgng vat

Mot s6 vi khuan gay bénh va san pham bién dudng cua ching sé gay ra cac bénh
dic trung cho vat nubi ¢ phong thi nghiém. Cac dong vat thudng dugc sir dung phd bién
nhat 1a chudt, chuét lang va tho. Phu thudc vao vi khuan thir nghiém ma c6 thé cay chang
vao dudi da, vao trong co, trong tinh mach, mang bung hay trong ndo cua dong vat thir
nghiém. Viéc dinh danh vi khuan phu thudc vao dau hiéu xuat hién trén ti thi va dic
diém cua vi khuan nudi ciy. Vi du chuét lang thuong duoc sir dung pho bién trong thir
nghiém xac dinh tinh gay bénh & dong vat do cac loai vi khuan C. diphtheriae,
Clostridium perfringens va M. tuberculosis gay ra.

11.2.6. Nhay cam véi khang sinh

Chang minh tinh nhay cam vai khang sinh ciia mot chung vi khuan phan lap thi
can thiét dé dua ra liéu phap khang sinh thich hop. Trong mét sé truong hop, tinh nhay
cam voi mot khang sinh cu thé s& giup ich cho dinh danh, vi du Streptococcus pyogenes
thi nhay cam vai bacitracin va Streptococcus pneumoniae nhay véi optochin. Tinh nhay
cam véi khang sinh c6 thé dugc xac dinh bang thir nghiém dia khuéch tan, thar nghiém
day pha lodng nong do va thir nghiém E-test.

11.2.7. Phan kiéu (typing) chiing vi khuan
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Kha ning phan biét giira c4c chung vi khuin twong tu nhau c6 thé la dic diém
quan trong dé truy tim dau vét hay kiéu lay nhidm trong cong ddng. Phuong phap phin
kiéu duoc sir dung rong réi trong nghién ciru dich té hoc. Phuong phap phan kiéu gdbm (a)
ky thuat vé kiéu hinh va (b) k¥ thuat vé kiéu gen.

K§ thuat vé kiéu hinh: ky thuat vé kiéu hinh phu thudc vao cac dic diém cua vi
khuan quan sat dugc. Chi tiét duoc trinh bay nhu sau: (i). Phan kiéu sinh hoc, (ii). Phan
kiéu huyét thanh, (iii). Phan kiéu bacteriocin, (iv). Phan kiéu phage.

Phan kiéu sinh hoc: ki thuat nay dua vao bo quy tac cac phan ¢ng sinh hoa dé
phan biét cac chung véi nhau trong cing mot loai cu thé. Tha nghiém nhay cam voi
khang sinh 1a mot vi du vé kiéu nay.

Phan kiéu huyét thanh: sy khac nhau giira cac ching trong ciing maot loai ¢é thé
duoc phan biét dua trén sy khac nhau vé biéu hién yéu té quyét dinh khang nguyén trén
bé mat té bao vi khuan.

Phan kiéu bacteriocin: duoc st dung trong truong hop loai vi khuan ma s luong
thuc khuan thé gay tan da duoc xac dinh.

Phan kiéu phage: k¥ thuat nay chu yéu dung dé phan biét ching vi sinh vat va
duoc sir dung rong rai trong nghién ctu dich té hoc.

Ky§ thuat vé kiéu gen: ki thuat vé kiéu gen phu thudc vao méi quan hé caa bo gen
vi khuan. Ky thuat vé kiéu gen duoc tién hanh dé phan biét cac chung vi khuan khac nhau
gom phan tich hd so plasmid va phan tich enzyme cat gidi han endonuclease cia DNA
nhiém sac thé.

11.2.8. Phwong phap dinh danh nhanh

Phat hién nhanh vi sinh vat gay bénh va cac vi sinh & nhiém khac trong thuc pham
va bénh pham I van dé can thiét. Phuong phap truyén théng dé phat hién vi sinh vat gay
bénh thuong mat nhiéu thoi gian dé vi khuan tang truéng trén cac moi trudng ting sinh,
phan 1ap, lam thuan, thir nghiém sinh hoa va d6i khi 1a huyét thanh. Hién nay véi tién bo
khoa hoc k¥ thuat giap phat hién va dinh danh nhanh hon, thuan lgi hon, nhay hon va
chuyén biét hon so véi phuong phap truyén thong, it nhat la vé mat Iy thuyét. Nhiing

phuong phap méi nay duoc goi la phuong phap nhanh. Phuong phap nhanh la hang loat
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cac thir nghiém gom str dung cac ché pham sinh ho4 thu nho lai (Bang 11.1), thir nghiém
dwa trén khang thé va DNA va cac phuong phap bién ddi tir phuwong phap truyén théng
nham day nhanh cac budc phan tich. Mot sb trong nhitng phuong phap nhanh nay da
duoc ty dong hoa nham giam bét cac thao tac bang tay. V&i mot sé it ngoai trir, hau hét
cac phuong phap nhanh duoc st dung dé phat hién cac vi sinh vat gay bénh dic trung
trong thuc pham doi hoi phai vi sinh vat phai ting truong trén moi trudng ting sinh trudc
khi phan tich.

Bang 11.1. Ché pham sinh hoa dang thu nhé va hé théng tw déng dé dinh danh vi khuin

gay bénh.
Hé thong San pham Nha san xuat Vi sinh vit
) ) ) ) Enterobacteriaceae, Listeria, vi khuan ky khi,
API Sinh héa bioMerieux o
khéng Ién men, Campylobacter, Staphylococcus
Cobas IDA Sinh hda Hoffmann LaRoche | Enterobacteriaceae
Micro-1D Sinh hoa REMEL Enterobacteriaceae, Listeria
Enterotubell | Sinh héa Roche Enterobacteriaceae
Spectrum 10 | Sinh héa Austin Biological Enterobacteriaceae
RaplD Sinh hoa Innovative Diag. Enterobacteriaceae
) ) o Enterobacteriaceae, Vibrionaceae, vi khuan ky
BBL Crystal | Sinh hoa Becton Dickinson o
khi, khéng Ién men
Minitek Sinh héa Becton Dickinson Enterobacteriaceae
] ) ) ) Enterobacteriaceae, Listeria, vi khuan Gram am,
Microbact Sinh hoa Microgen L
vi khuan khdng 1én men
_ o _ ] Enterobacteriaceae, vi khuan Gram &m, vi khuan
Vitek Sinh hoa bioMerieux
Gram duong
_ o _ Enterobacteriaceae, vi khuan Gram am, vi khuan
Microlog C oxidation* | Biolog
Gram duong
) L Enterobacteriaceae, Listeria, Bacillus,
MIS Acid béo? Microbial-1D
Staphylococcus, Campylobacter
) ) ) Enterobacteriaceae, Listeria,
Walk/Away | biochemical® | MicroScan )
Bacillus, Staphylococcus, Campylobacter
] ) ) ) Enterobacteriaceae, Listeria,
Replianalyzer | biochemical® | Oxoid i
Bacillus, Staphylococcus, Campylobacter
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) ) o ) Salmonella, Staphylococcus,
Riboprinter nucleic acid® | Qualicon o o )
Listeria, Escherichia coli

Cobas ) _ o Enterobacteriaceae, vi khuan Gram &m, vi khuan
) biochemical* | Becton Dickinson o
Micro-1D khong 1én men
Salmonella, Listeria, Campylobacter, E. coli,
Malthus conductance® | Malthus )
Pseudomonas, coliforms
Bactometer impedance? bioMerieux Salmonella
2 Hé thong tu dong

Ngay nay nhiéu phuong phép tu dong di duogc trién khai mang tinh thuong mai,
theo d6 chi can mat mot vai gio dé xac dinh dic diém cua chung phan lap. Cac ki thuat
nay gom phat hién enzyme chuyén biét, doc td, khang nguyén hay san pham bién dudng
cua vi khuan. Vi khuan ky khi cé thé duoc xac dinh bang cac st dung ky thuat sac ky khi
long dé xac dinh acid béo chudi ngan ma ching sinh ra. Thir nghiém su ngung tu bang
cac hat latex, thir nghiém déng ty, sir dung khang thé phat huynh quang tryuc tiép va ky
thuat mién dich dya enzyme lién két (ELISA) la nhitng ky thuat phé bién nhat duoc st
dung trong phong thi nghiém dé phat hién nhanh khang nguyén cua vi sinh vat c6 trong
mau vat. Khang thé dbi vai mot khang nguyén chuyén biét gan két trong cac hat latex
duoc sir dung dé thir nghiém su dong tu. Mot s6 vi du vé cac san pham nay duoc tom tit
¢ Bang 11.2.

Bang 11.2. Danh sich cac phwong phip thwong mai dua trén nucleic acid ding dé

phét hién vi sinh vat gay bénh.

Vi sinh vat Tén thwong mai Dang san pham  Nha san xuat
Clostridium botulinum Probelia PCR BioControl
AccuProbe Mau do GEN-PROBE
Campylobacter N
GENE-TRAK Mau do Neogen
Escherichia coli GENE-TRAK Mau do Neogen
_ BAX PCR? Qualicon
E. coli O157:H7 _ _
Probelia PCR BioControl
Listeria GENE-TRAK Mau do Neogen
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AccuProbe Mau do GEN-PROBE

BAX PCR Qualicon

Probelia PCR BioControl

GENE-TRAK Mau do Neogen

BAX PCR Qualicon
Salmonella _

BIND phage BioControl

Probelia PCR BioControl

AccuProbe Mau do GEN-PROBE
Staphylococcus aureus N

GENE-TRAK Mau do Neogen
Yersinia enterocolitica GENE-TRAK Mau do Neogen

Nguon: FDA

Hién nay nhiéu phuong phap phan timhu mau do nucleic acid, PCR va cac quy

trinh khuéch dai khac ciing duoc st dung dé dinh danh vi sinh vat. Mau do gen duya trén

su phat hién céc trinh tw DNA hay RNA dic trung cho mét ddi twong vi sinh vat. Quy

trinh lai DNA ciing duoc ap dung trong phat hién vi sinh vat c6 trong mau thir. PCR la

mét ky thuat chinh dwgc tng dung dé phét hién vi sinh vat xam nhiém ma k§y thuat nudi

cay rat kho khan dé phat hién, vi du virus gay bénh hozc nudi ciy khé thanh céng vi du

truc khuan gay bénh Whipple (Bang 11.3).

Bang 11.3. Phwong phap thwong mai dya trén khang thé phat hién vi sinh vat gay bénh.

Vi khuan/doc t6 Tén thwong mai Dang sian Nha san xuat
pham

Poc t6 tiéu chay cua Bacillus  TECRA ELISA TECRA

cereus BCET RPLA Unipath
Campyslide LA Becton Dickinson
Meritec-campy LA Meridian

Campylobacter MicroScreen LA Mercia
VIDAS ELFA bioMerieux
EiaFOSS ELISA Foss
TECRA ELISA TECRA
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Doc 6 ctia C. botulinum ELCA ELISA Elcatech
Doc t6 cua C. perfringens PET RPLA Unipath
Escherichia coli
RIM LA REMEL
E. coli 0157 LA Unipath
Prolex LA PRO-LAB
Ecolex 0157 LA Orion Diagnostica
Wellcolex 0157 LA Murex
E. coli 0157 LA TechLab
0157&H7 Huyét thanh  Difco
PetrifilmHEC Ab-blot 3M
EZ COLI Tube-EIA Difco
Dynabeads Ab-beads Dynal
EHEC-TEK ELISA Organon-Teknika
Assurance ELISA BioControl
HECO157 ELISA 3M Canada
EHECO157:H7 TECRA ELISA TECRA
E. coli 0157 ELISA LMD Lab
Premier O157 ELISA Meridian
E. coli O157:H7 ELISA Binax
E. coli Rapitest ELISA Microgen
Transia Card E. coli 0157 ELISA Diffchamb
E. coli 0157 ElA/capture TECRA
VIP Ab-ppt BioControl
Reveal Ab-ppt Neogen
Quix Rapid 0157 Ab-ppt Universal
HealthWatch
ImmunoCardSTAT Ab-ppt Meridian
VIDAS ELFA bioMerieux
EiaFOSS ELISA Foss
Poc t Shiga (Stx) VEROTEST ELISA MicroCarb
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Premier EHEC ELISA Meridian
Verotox-F RPLA Denka Seiken

ETEC

Doc t6 khong bén nhiét (LT)  VET-RPLA RPLA Oxoid

Doc t6 bén nhiét (ST) E. coli ST ELISA Oxoid
Microscreen LA Microgen
Listeria Latex LA Microgen
Listeria-TEK ELISA Organon Teknika
TECRA ELISA TECRA
Assurance ELISA BioControl
Transia Plate Listeria ELISA Diffchamb
Pathalert ELISA Merck

Listeria Listertest Ab-beads VICAM
Dynabeads Ab-beads Dynal
VIP Ab-ppt BioControl
Clearview Ab-ppt Unipath
RAPIDTEST Ab-ppt Unipath
VIDAS ELFA bioMerieux
EiaFOSS ELISA Foss
UNIQUE Capture-EIA  TECRA
Bactigen LA Wampole Labs
Spectate LA Rhone-Poulenc
Microscreen LA Mercia
Wellcolex LA Laboratoire

Salmonella Wellcome
Serobact LA REMEL
RAPIDTEST LA Unipath
Dynabeads Ab-beads Dynal
Screen Ab-beads VICAM
CHECKPOINT Ab-blot KPL
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1-2 Test diffusion BioControl
SalmonellaTEK ELISA Organon Teknika
TECRA ELISA TECRA
EQUATE ELISA Binax
BacTrace ELISA KPL
LOCATE ELISA Rhone-Poulenc
Assurance ELISA BioControl
Salmonella ELISA GEM Biomedical
Transia Plate Salmonella  ELISA Diffchamb
Gold
Bioline ELISA Bioline
VIDAS ELFA bioMerieux
OPUS ELISA TECRA
PATH-STIK Ab-ppt LUMAC
Reveal Ab-ppt Neogen
Clearview Ab-ppt Unipath
UNIQUE Capture-EIA  TECRA
Bactigen LA Wampole Labs
Shigella Wellcolex Laboratoire
Wellcome
Staphyloslide LA Becton Dickinson
Staphylococcus aureus AureusTest -A Trisum
Staph Latex LA Difco
S. aureus VIA ELISA TECRA
SET-EIA ELISA Toxin Technology
SET-RPLA RPLA Unipath
TECRA ELISA TECRA
Doc t6 duong rudt Transia Plate SE ELISA Diffchamb
RIDASCREEN ELISA R-Biopharm
VIDAS ELFA bioMerieux
OPUS ELISA TECRA
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choleraSMART Ab-ppt New Horizon
o bengalSMART Ab-ppt New Horizon
Vibrio cholera o ]
choleraScreen Agglutination  New Horizon
bengalScreen Agglutination  New Horizon
Poc t6 dudng rudt VET-RPLA RPLA Unipath

Nguon: FDA
11.3. Phan loai vi khuan

Phan loai vi khuan cé thé dugc dinh nghia nhu 1a su sdp xép vi khuan thanh cac
nhém phan loai goi la don vi phan loai (taxon) dua trén dic diém giéng va khac nhau veé
kiéu hinh va kiéu gen cua chung. Céch tiép can nay cho phép xép nhém phu hop va hé
théng hoa vi sinh vat.

Mic du khéng cé hé théng phan loai vi khuan dugc chap nhan nhu 13 hé théng van
nang, nhung ba cach tiép can chinh sau day thuong duoc st dung. D6 la (a) cac tiép can
theo phat sinh chung loai, (b) phan loai theo Adansonian, va (c) phan loai di truyén.
11.3.1. Phan loai vi khuan theo cach tiép can phat sinh chiing loai

Phan loai theo cach tiép can phat sinh chang loai 1a mot kiéu phan loai phan tang,
miéu ta kiéu sip xép gidng nhu cdy phan nhanh, mét dic trung duoc sir dung su phan
chia tai mdi nhanh hoic cip phan loai. N6 duoc goi la phan loai theo cach tiép can phat
sinh chuing loai 1 bai vi phwong phap nay biéu thi cho su sip xép tién hoa cua loai.

Cach thirc phan loai nay nhém cac kiéu co quan hé tién hod lai véi nhau. Kiéu
phén loai nay phan chia thanh Nganh (Division), Lop (Class), Bo (Order), Ho (Family),
Téng (Tribe), gidng (Genus) va loai (Species). Mot sé dic tinh quan trong dic biét nhu
dac diém nhuom Gram, 1&n men lactose, hinh thanh bao ti, ... dugc sir dung phan biét cac
nhém vi khuan chinh, nguoc lai cac dac diém it quan trong hon nhu nhu cau vé dinh
dudng cho sy ting truong cia vi khuan, viéc san sinh mot s6 enzyme do vi khuan, ...
duoc sir dung dé phan biét cac nhém chinh nhu gidng va loai.

Vi du vi tri phan loai caa E. coli ¢6 thé duoc md ta nhu sau: Nganh: Protophyta,
Lop: Schizomycetes, Bo: Eubacteriales, Ho: Enterobacteriaceae, Tong: Escherichiae,

Gidng: Escherichia, Loai: coli (Bang 11.4).
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S6 tay phan loai hoc vé vi khuan "Bergey’s Manual of Systematic Bacteriology" 1a
bo tai liéu cong bd dang tin cdy md ta phan loai pha hé vi khuan. S6 tay nay la bo tai liu
hitu dung trong viéc goi tén va mo ta vi khuan. Bo tai liéu nay duoc xem la sach tham
kh4o tiéu chuan va duoc chap nhan trén toan thé giéi. Bo sach nay cuc ky hitu dung dé
dinh danh cac kiéu vi khuan méi. Sé luong téi thiéu cac dic diém quan trong nhu hinh
thai vi khuan, dac diém nhudm, dic diém nudi cdy, phan ang sinh hoa, cau trac khang
nguyén va ty Ié guanine trén cytosine cua DNA, ... dugc sir dung dé dinh danh va phan
loai vi khuan.

Bang 11.4. Vi tri phan loai caa Escherichia coli.

Nganh Protophyta

Lop Schizomycetes

Bo Eubacteriales

Ho Enterobacteriaceae
Téng Escherichiae
Gidng Escherichia

Loai coli

11.3.2. Phan loai theo Adansonian

Phan loai theo Adansonian khong thura nhan phat sinh loai (phylogenetic
assumption), nhung xem xét tit ca cac dic diém biéu hién tai thoi diém nghién cau. Vi
vay cach phan loai nay duoc goi la hé théng phonetic. Hé thong phan loai Adansonian
duoc Michael Adanson dé& xuat dau tién vao thé ky muoi chin. Hé théng phan loai nay
dua ra khai niém trong luong tuong dwong cho tit ca cac dic tinh do dugc va cac nhém
vi khuan dya trén sy trong dong vé mot s dic diém.

Hién nay cong cu may tinh da tao diéu kién thuan loi dé mé rong pham vi cua hé
phan loai phonetic bang cach cho phép so sanh mot luong rat 16n cac dic diém cua mot
s6 sinh vat tai cung thoi diém. Phan tich may tinh mét luong 16n cac dic diém cua mot vi
khuan tao diéu kién thuan loi dé dinh danh mot sé phan nhém réng cua cac chung vi
khuan tir ¢6 phan nhom siu hon nira trong loai vi khuan. Kiéu phan loai nay dua trén dic
tinh cia mot sb lugng 16n duoc goi 1a phan loai theo sb (numerical taxonomy).
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11.3.3. Phan loai di truyén

Phan loai di truyén hay phan loai phan tir duoc dya trén sy déng dang (homology)
ctia c4c trinh tw DNA thudc vi sinh vat. Trong phuong phap nay truée hét ly trich DNA
tir vi sinh vat can nghién ctu, sau d6 phan tich trinh tw DNA bing thir nghiém lai DNA
hay bang phuong phap tai to hop. Mic do lai c6 thé duoc danh gia bang nhiéu phuong
phap nhu sir dung DNA danh dau.

Nghién ciru RNA thdng tin (MRNA) ciing cung cp thong tin hitu ich vé méi quan
hé di truyén gitra cac vi khuan. Viéc phan tich RNA ribosome (rRNA) dem lai gi4 trj to
I6n. Nghién ciu trinh ty nucleotide cia RNA ribosome 16S tir cac nguon sinh hoc khéc
nhau s& chimg minh duoc méi quan hé tién hoa gitta cac sinh vat c6 sy khéc biét 16n va
nho d6 goép phan vao su hiéu biét cac nhém vi khuan méi nhu c6 khuan chang han. Phan
loai di truyén sir dung ngay cang gia ting dé nghién ctu ca virus.

11.4. So sanh trinh tw sinh hoc

Trudc khi tién hanh so sanh trinh ty sinh hoc truéc hét can phai thu thap dit liéu vé
trinh tu nucleotide, trinh ty bo gen hay trinh tu v& ammino acid can so sanh. Dé xac dinh
trinh ty nucleotide thuong st dung phuong phép giai trinh ty. Chu trinh giai trinh ty tu
dong duwa trén sy phéat huynh quang can c6 mot mach khuén DNA, méi giai trinh tu,
DNA polymerase bén nhiét, nucleotide, INTP va dém. Nhung khac véi phuong phap cua
Sanger thay Vi sir dung chat phong xa, thi phuong phép giai trinh tu tu dong st dung chat
phéat huynh quang dé gin vao san pham kéo dai va céc thanh phan dugc két hop véi nhau
trong mot phan ng bao gom cac budc bat cap, kéo dai va bién tinh trong may luan nhiét.
Phan @ng giai trinh tu trong chu ky nhiét cao, khuéch dai san pham kéo dai va dung lai
khi Iap rap mot trong bon ddNTP. Ty I¢ gitta dNTP véi ddNTP duoc toi wu dé tao ra sb
lwong can bang cac san pham kéo dai co d6 dai va ngan khéc nhau.

Chu trinh giai trinh ty tw dong c6 gan chat phat huynh quang bang céach sir dung
hoac dideoxynucleotide triphosphate c6 gan chat phat huynh quang hoic méi gan chat
phat huynh quang. Ca hai ding bon chat mau khéc nhau. Vi vay khi nhian dwoc énh séng
kich thich mdi chat mau chi phat ra mot buéc séng duy nhat, chat phat huynh quang trén
san pham khuéch dai gitip xac dinh ddNTP ¢ dau cudi 3’ 1a A, C, G hay T.
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11.4.1. Pinh dang FASTA

Dé thuan loi cho qué trinh phan tich, nghién ciru ciu tric va chie ning bd gen bang
cac phan mém tin sinh hoc. Dit liéu bo gen can dugc chuyén sang dinh dang FASTA.
FASTA 1a dinh dang duoc nhiéu chuong trinh phan mém sir dung dé phan tich va xir ly.
Dinh dang FASTA di duoc David va William md ta lan dau tién vao nim 1985. Theo do,
dinh dang FASTA bao gom mot chudi mé ta ¢ ky tu dau tién 1a dau 16n hon (>), theo
sau 1a chudi khai béo dix liéu dai khéng quéa 80 ky tu va khéng duogc c6 khoang tring. Bén
duéi 12 dit liéu vé trinh tu sinh hoc can cung cap.

Vi du vé dinh dang FASTA duoc md ta nhu sau:
>AaeDNV(M37899)

TATAAGTCCATATTCCATATAAGAAATATTATTTCGTGATACGGATACTGTAA
GATACAGTTTCTATTAGAAACGATGTATTACATCTGTATCTTACA

Trong d6 ”>AaeDNV(M37899)” 1a dong thong tin khai bao, & trweong hop vi du nay
la tén virus va s6 hiéu trén Ngan hang gen, bén dudi 1a dong khai bao vé doan trinh ty
DNA cua virus AaeDNV (Aedes aegyptidensovirus).
11.4.2. Phan tich ciu tric twong dong bang cong cu BLAST

BLAST duoc viét tat tir cum tir Basic Local Aligment Search Tool, 1a mét cong cu

tim kiém co so dit liéu dugc danh gia 1a cho két qua nhanh. Céng cu nay dang dugc gidi
cong dong khoa hoc nghién ciru vé trinh tu sinh hoc sir dung rong réi. Muc dich ctia cong
cu BLAST Ia nhiam tim kiém va so sanh céac chudi trinh tw DNA hay cac chudi amino
acid caa céc protein khac nhau, cho phép tim kiém chudi trinh tu giong véi chudi c6 sin
ma ngudi tim kiém quan tam. Khi sir dung cong cu BLAST, mot s6 gié tri duoc dién giai
nhu sau:

— Diém $6 16i da (max score): 14 gia tri dugc tinh bang don vi thdng tin (bit), dua
trén sy giéng nhau giira cac cap nt caa trinh tu so sanh véi cac trinh ty khac trong
co so dir lidu. V& nguyén tic diém s tbi da ty Ié thuan véi sy giong nhau gitra hai
trinh tu.

— Piém tong (total score): 1a diém s6 cua tat ca cac cip tao thanh diém cao (high
scoring pairs) trong trinh ty cua co sé di liéu. Hau hét gia tri diém téng thuong
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gidng gia tri diém s6 tbi da.

— D¢ bao pha truy van (query coverage): la gia tri biéu hién mac do bao phu vé
chiéu dai cua nhitng cap trinh tu duge diém cao trong dit liéu trinh ty tim kiém.

—  Dé twong dong téi da (maximal identity): 14 gia tri duoc tinh theo ty 1¢ phan trim
cao nhét khi so sanh céc cap di liéu.

— Gia tri E (E value): 1a xac suat kha ning xuat hién ciia mét trinh ty khac co do
tuong dong cao hon trinh ty ma chuong trinh BLAST dang so sanh. Hay c6 thé
hiéu gia tri E 12 gia tri thé hién mic do tin cay cua gia tri diém. Thong thuong gidi
han caa mot gia tri tim kiém dang tin cay khi E nho hon hoac bang10®, noi cach
khac gié tri E cang nho thi do tin cdy cang cao, Xac suat dé xuat hién trinh tu khac
c6 diém s cao hon 1a cang thap.

11.4.3. So sanh trinh ty sinh hoc
So sanh trinh tu sinh hoc 1a qué trinh so sanh giira hai hodc nhiéu chudi trinh tu
nham tim kiém su gidng nhau gitta cac chudi ky tu hoic dang Ky tu cua céc trinh tu
DNA, RNA hay cac trinh tu amino acid.
LGPSSKQTGKGS-SRIWDN

I | ' | | I I S0 sanh trinh ty toan cuc
LN- I TKSAGKGA I MRLGDA

GRG =S ve mamee
I I | So sanh trinh tw cuc hd
GKG

Hinh 11.11. Vi du vé so sanh trinh tw toan cuc va so sanh trinh tw cuc b

Y nghia ctia so sanh trinh ty 1a nham cung cap théng tin hitu ich vé chirc ning, cau
tric va tién hoa caa céc trinh ty sinh hoc.

Dau gach ngang (-) duoc goi 1a mot gap, dudi quan diém sinh hoc, gap l1a biéu
hién caa mot hozc nhiéu trinh ty duoc chén vao hoic bi mat di trong sudt qua trinh tién
hoa do dot bién, sap xép lai vat liéu di truyén.

Co6 hai phuong phap so sanh trinh tu: so sanh trinh tu toan cuc va so sanh trinh tu
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cuc bo. So sanh trinh ty toan cuc 1a phép so sanh ap dung trén toan b chudi trinh tu.
Phép so sanh nay thuong dwgc ap dung ddi véi céc trinh tu c6 kich thude twong dwong
nhau va trinh ty co tinh twong dong cao. So sanh theo hudng cuc bo 13 su so sanh duoc
tién hanh trén mot phan cua chudi trinh tu. Phép so sanh theo huéng cuc bo duoc ap dung
khi cac trinh ty khac nhau dang ké vé kich thudc va sy trong dong (Hinh 11.8).
11.4.4. Méi quan hé giira phan tich tién hoa va so sanh trinh tw
Khi cac trinh tu acid nucleic hay trinh tu amino acid cua phan tir protein tur hai

sinh vat khac nhau ma twong dong véi nhau thi chung thuong c6 cung trinh ty to tién
chung. So sanh trinh tu s& cho thay trinh tu bao tén va vi tri r& nhanh tir trinh tu t6 tién
chung.

Viéc so sanh gitra hai trinh tu sinh hoc c6 thé thay hoac khdng thay duoc mdi quan
hé tién hoa gitra hai trinh tu nay. Vi thé can phai tién hanh so sanh giita ba hoc nhiéu
hon nira c4c trinh tu sinh hoc dé d4anh gia méi quan hé tién hoa.

GAATC trinh tw 1
GAGTT  inh tw 2

GAATC GAGTT Lai trinh tir ¢ cimg

trinh ty to tien chung

GA(A/G)T(C/T) trinh tw t6 tién

Hinh 11.12. Vi du minh hea hai trinh tw c¢6 cing trinh tw t6 tién chung.

Phép so sanh nhiéu trinh ty cung cap céc thong tin vé ving trinh ty gidng nhau
trong tap hop cac trinh tu dang so sanh. Trong trudng hop protein, cac ving giong nhau
thuong 14 trinh tw ¢6 chite ning bao tén hodc ving c6 chic ning cau tric. Néu da biét
truéc cAu trdc cua mot hozc nhiéu trinh ty trong tap hop so sénh thi c6 thé dy doan duoc
mdi quan hé tién hoa giita trinh tu amino acid dang so sanh véi cac trinh tu amino acid
cua protein khac trong tap hop.

11.5. Cay phat sinh chung loai
Cay phat sinh chung loai hay con duoc goi 1a cdy tién hoa l1a mot biéu dd dang

khong gian hai chiéu, biéu dién sy tién hoa cua cac sinh vat, cac trinh tuy hay cac gen tur
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cac sinh vat khac nhau.

A. Cay cung goc

trinh ty A
node
I\ trinh ty B
trinh ty C
nhanh
trinh ty D
A. Ciy khéng cung gbc
trinh ty A trinh tu C
trinhty B trinh ty D

Hinh 11.13. Vi du minh hea vé cau tric cia cac cay tién hoa

Cac trinh tu tach biét dugc goi 1a taxon, taxon dugc xac dinh nhu 1a don vi khoang
cach vé dia ly trén cy tién hoa. Cay tién hoa dugc to hop bai cac nhanh bao gom cac
taxon va node, nhanh biéu dién mdi quan hé giita cac taxon. Hinh 13 1a vi du minh hoa vé
cay tién hoa dang cuing gbc va khong cuing gbc. Theo dé cac taxon A va B ¢6 ngudn goc
tir trinh tu t6 tién chung véi dai dién 12 node & bén dudi. Cac trinh tu A/B va C/D c6 cling
t6 tién chung véi dai dién 1 node cudi cling & caycing géc.
11.6. Phwong phap xay dwng cay phat sinh chang loai

Pé xay dyng cay tién hoa trudc tién can thu thap céc trinh ty ¢6 lién quan, tién hanh
so sanh nhiéu trinh ty dé danh gia mac d6 twong dong cua cac trinh tu duoc so sanh dé tir
d6 Iya chon phwong phap xay dung cay phat sinh chung loai mét cach hop ly. Cé nhiéu
cach dé xay dung cay tién hoa. Hinh 14 Ia tom tat cach thic lya chon phuong phap xiy
dung cay tién hda cua David Mount goi y. Khi cac trinh tu c6 su twong ddng that su cao
st dung phuong phap maximum parsimony va/hoic maximum likelihood dé xay dung
cay tién hoa. Tuy nhién so d6 tom tat caa David Mount khdng phai 1a mot huéng dan

nghiém ngat. Vi vay khi xay dung cay tién hoa can cb ging sir dung it nhat hai trong ba
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phuong phap dé c6 thém phan ty tin phan tich két qua trong trudng hop thu duoc cac két
qua gidng nhaudé nhan dinh vé do chinh xéac nhat c6 thé. Cac phuong phap phan tich c6
thé tim thay nhiéu hon mot cy tién hoa dap ang cac tiéu chi lya chon. Cac phuong phap
thuong duoc sir dung dé xay dung cay tién héa gdm: phuong phéap ha tién tdi da, phuong

phap khoang cach va phuong phap hop ly cuc dai.

Céac frinh ty i Su dung
—» | thit su twong Co » phuong phip
dong cao? ha tién t6i da
Chon tip hop
cac trinh fir .
co lién quan Khoéng
Cé6 thé céng -
. nhin twong | C6 slllruo'ng gﬁﬁlg)
, dong vé trinh i - . "
Két qua thu e g khoang cach
nhin tir so sanh i
nhiéu trinh tl.l‘ Kh-f‘:-ng
S dung Phén tich dir liéu
phuong  phap | dé dy doin ciy |e
hop Iy cyc dai tién hoa hop Iy

Hinh 11.14. Tom tat cach thirc lwa chon phwong phap xay dwng cay tién hoa.

11.6.1. Phwong phap ha tién toi da

Thiét 1ap cay tién hoa khi dix liéu 1a trinh ty sinh hoc. Trudc hét can tién hanh phan
tich nhiéu trinh ty dé dwa ra cac vi tri trinh tu twong ung nhau. Trong so sanh nhiéu trinh
tu, CAC Vi tri ndy s& xuit hién & cot thang dang. Tai mdi vj tri so séanh, cac cay phat sinh
chung loai s& lra chon su bién d6i tién hoa thap nhit dé dwa ra nhiing thay doi trinh ty
trong dit liéu quan sat duoc. Phép phan tich nay tiép tuc cho mdi vitri trong chudi trinh ty
so sanh. Cudi ciing cay tién héa duoc thiét 1ap voi nhitng thay doi nho nhat trong sb cac
vi tri trinh tu dugc xac dinh. Phuong phap nay dugc su dung cho nhirng trinh tu cé kich
thudc nho va c6 su tuong ddng cao.

11.6.2. Phwong phap khoang cach
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Pugc Feng va Doolittle dua ra dau tién vao nam 1996, 1a nhom phuong phap tan
dung nhiing thay ddi gitra mdi cap trong mot nhdm trinh tu dé dua ra cay phat sinh chung
loai caa nhdm. CAc cap trinh tu c6 it thay doi nhat s& duoc goi 13 “cap bén — neighbor”.
Trén cay tién hoa cac trinh ty ndy s& cing nhau chia sé tir mot node hay c6 vi tri to tién
chung. Muc dich ctua nhém phuong phap khoang cach 1a dé xac dinh cay tién hoa c6 cac
vi trf bén canh va do dai cua nhanh chinh xac nham tai lap lai dir liéu gc cang gan nhau
cang tot.

11.6.3. Phwong phap hop ly cwe dai

DPuoc dya trén ham toan tinh xac suat kha ning ciy tién hoéa dugc tao thanh tir dit
licu da duoc quan sat. Phuong phap hop 1y cuc dai ciing c6 thé sir dung cho nhiing trinh
tu twong dong. Tuy nhién ching thuong duoc sir dung cho cac trinh ty khac nhau dang ké
vé kich thudc va sy twong dong. Piém thuan loi ciia nhém phuong phéap nay 1a cung cap
c4c kiéu cay tién hoa dé tinh toan va dua ra nhimng thay d6i vé trinh tu.

11.7. Phén loai trong pham vi caa loai

Phan loai trong pham vi loai 1a nd luc dé phan loai sdu hon cép d6 loai vi khuan
dua dic diém sinh hoc con goi 1a kiéu sinh hoc (biotype), dac tinh vé khang nguyén con
goi 1a kiéu huyét thanh (serotype), tinh nhay cam véi thuc khuan thé hay kiéu phage
(phage type) va viéc san sinh bacteriocin hay kiéu colicin (colicin type). Hién tai phuong
phap phan tir dang duogc sir dung ngay cang ting dé phan loai trong pham vi loai vi sinh
vat nhat 1a duoc tng dung cho virus.

Phuong phap phan tirding dé phan loai trong pham vi mic d6 loai thuong cé hai
kiéupho rongdo 1a: (a). Phuong phap phan loai theo kiéu hinh (phenotype) va (b). Phuong
phap phan loai theo kiéu gen (genotype). Phuong phap phan loai theo kiéu hinh chu yéu
duoc dya trén nghién cau vé cac dic diém biéu hién caa vi sinh vat va duoc tién hanh
bang ky thuat phan kiéu dién di (electrophoretic typing) protein vi khuan va ky thuat
tham mién dich (immunoblotting).

Phuong phap kiéu gen bao cac phan tich truc tiép cac gen va DNA nhidm sic thé
va DNA ngoai nhiém sac thé. Phuong phéap kiéu gen gom phan tich hd so plasmid, phan

tich endonucleasecit gisi han cia DNA nhidm sic thé bang ky thuat Southern blotting,
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PCR va giai trinh tu nucleotide.
11.8. Danh phép vi sinh vat

Danh phap c6 lién quan dén viéc dat tén vi sinh vat. Danh phap vi khuan dugc
Uy ban Quéc té vé Hé théng vi khuan (International Committee on Systematic
Bacteriology), phé duyét va cong bé trén tap chi quéc té vé& hé thng vi khuan. bBiéu nay
gitp duy tri tinh théng nhat khi st dung t&n vi khuan dugc chap nhan ¢ tam quéc té.
Tuong ty nhu vay danh phép va phan loai virus duoc Uy ban phan loai hoc quéc té vé
virus quan ly. C6 hai kiéu tén thuong dwoc st dung cho mét vi khuan cy thé 1a tén
thuong dung va tén khoa hoc: (a). Tén thuong dung va (b). Tén khoa hoc.

Tén thuong dung cho vi sinh vat thi thay doi tir qudc gia nay dén qudc gia khac va
thuong duoc goi bang ngdn ngir dia phuong. Vi du truc khuan u lao, truc khuan thuong
han, khuan cau lau 13 tén thuong dung gan véi hinh dang va dac tinh gay bénh cua vi
khuan.

Tén khoa hoc la tén quéc té dugc chap nhan ¢ tam thé gisi. Nhd nhitng quy wdc
duoc chap nhan vé phan loai hoc ndy ma theo dé tén cua Bo vi khuan duoc thém am cubi
la ales, vi du bo Eubacteriales, b Spirochaetales; tir cudi ciia Ho vi khuan 1a aceae, vi du
ho Enterobacteriaceae, ho Spirochaetaceae va Tong cd am cudi 12 eae, vi du tdng Proteae.
Bo, Ho va Tong bat dau vai ky tu viét hoa. Tén gidng ciing bat dau bang chir viét hoa vi
du giéng Escherichia, giong Treponema nhung tén loai thi bat dau bang chir thuong, vi
du loai coli hay loai pallidum. Khi viét trong van ban, ca tén giéng va tén loai duogc viét
cuing nhau dudi dang in nghiéng hoic gach dudi. Tén khoa hoc cua vi khuan khi dugc
viét lan dau tién thi viét dudi dang day du, vi du Escherichia coli, Treponema pallidum
nhung khi dé cap tiép theo co thé viét & dang tat, vi du E. coli, T. pallidum. Khi vi khuan
duoc quy cho ca nhém thi tén cua ching dugc viét hoic ¢ dang khéng chit hoa, khong

chir nghiéng hoac khdng gach dudi, vi du vibrios, streptococcus, staphyloccocus, ... .
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