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BAI MO PAU
Muc dich: Gidi thiéu doi twong va nhiém vu ciia mén hoc, nhitng déng gop ciia cdc nha khoa
hoc trong lich sir phat trién VSVH. Lam ré 4 van dé chinh da ddy cdc nghién ciru t6i giai doan
“hoang kim cua vi sinh vat hoc”. Mo ta cac dac diém chung cua vi sinh vat va cach phan logi

chung.

1. Poi twong va nhiém vu ciia vi sinh vt hoc

Vi sinh vit (microorganisms) 1a tén chung dé chi tit ca cic sinh vat nho bé ma mudn thay rd
chung nguoi ta phai st dung kinh hién vi.

Vi sinh vat hge (Microbiology) 1a khoa hoc nghién ctru v& hinh thai, ciu tao, dic tinh sinh 1y,
sinh hoa, di truyén...va phan loai ctia céc vi sinh vat.

Giita cac nhom vi sinh vat khac nhau hau nhu chi thiy c6 sy giéng nhau vé tinh chat nho bé va
su théng nhét trong phuong phap nghién ctru. Tuy nhién chung thudc vé cac nhém phan loai
khac nhau va hau nhu 6 rat it quan hé dbi véi nhau.

Céc nhém vi sinh vat cha yéu bao gdm:

- Vi khuan (Bacteria): theo nghia rong, no 1a tén chung dé chi nhiéu loai vi sinh vat thudc cac bd
khac nhau trong nganh Bacteria nhu xa khuan (Actinomycetes), niém vi khuan
(Myxobacteriales), xoan thé (Spirochaetales), Rickettsias va Mycoplasmas. Vi khuan (theo nghia
hep) khong bao gdm cac nhom trén.

- Nam men (Yeast, Levure) - Nam mébc (Molds)

- Mot s6 tao (Algae) - Mot s6 dong vat nguyén sinh (Protozoa) - Virus

2. Lwgce str nghién ciru vi sinh vat hoc (ai doc thém)
C6 thé chia lich str cua vi sinh vat hoc 1am 3 giai doan chinh: Giai doan phat trién sém (trudc

1857), giai doan hoang kim (1857-1907) va giai doan duong thoi cia VSVH (1907-nay) .

2.1. Giai doan phat trién sém ciia VSVH
Giai doan nay dugc tinh tir 1857 tré vé trude, d6 1a nhitng dong gop ciia Leeuwenhoek (vi khuén
hoc, nguyén sinh dong vat hoc, nim hoc, ky sinh tring hoc va tao hoc) (bai doc thém),; Linnaeus (hé

thdng phan loai) (bai doc thém); Semmelweis (kiém soat bénh nhiém tring); Snow (dich t& hoc).

2.2. Thoi ky hoang kim ciia vi sinh vat hoc
Trong nhimng nam 1857-1907, cac nha khoa hoc da giai quyét dugc 4 van dé chinh va dua giai
doan nay tré thanh giai doan hoang kim ctia VSVH. Bao gom:
- Déu tranh va pht nhén thuyét tu sinh (thi nghiém cta Redy, Needham, Spallanzani,
Pasteur) (bai doc thém).
- Giai thich v& hién twong 1én men (thi nghiém cta Pasteur, Buchner) (bai doc thém).
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- Nguyén nhan bénh tat (thi nghiém cia Koch) (bai doc thém).

- Phuong phép dé ngin ngira sy nhidm tring va bénh tat (bat dau tir nhitng nghién ctru cua
cac tién boi nhu Semmelweis véi bién phap rua tay, Lister véi ky thuat sat tring,
Nightingale v6i viéc cham soc suc khoé, Jenner véi vaccin, Gram véi viéc nhudm vi
khuan, cudi cing Ehrlich (1854-1915) lam noi bat giai doan nay boi nhitng vién “than

dugc”, c6 thé pha huy cac tac nhan giy bénh ma khong gay doc véi ngudi.

2.3. Giai doan dwong thoi ciia vi sinh vat hoc (bai doc thém va SV ty tham khao).
- Co so khoa hoc cua cac phan ing hod sinh
- Hoat dong cua gen
- Sinh hoc phan tir
- Ky thuat AND ti t6 hop
- Li¢u phap gen

3. Pac diém chung cia vi sinh vat

Vi sinh vat c6 céc dac diém chung sau day:

Kich thwoc nho bé

Vi sinh vat thuong dugce do kich thuéc bang don vi R R ml-jlmf-_u-mfm'_ngllmllm}-
micromet (1um= 1/1000mm hay 1/1000 000m). Virus i mimmf:
duoc do kich thudce don vi bf?mg nanomet o 5 >
(Inn=1/1000 000mm hay 1/1000 000 000m). ’

Kich thudc cang bé thi dién tich bé mit ctia vi sinh | awoms ff ”;éigﬂ ﬁ @@%ﬁga,
vat trong 1 don vi thé tich cang 16n. Chang han ggms o “"W;s;?“ o
duong kinh ciia 1 cau khuan (coccus) chi c6 1um, Siial mplecules e

nhung néu xép ddy chung thanh 1 khéi c6 thé lich 1a Iecm3 thi chung c6 dién tich bé mit rong
t6i...6 m” !

Hip thu nhiéu, chuyén hod nhanh

Tuy vi sinh vat c6 kich thudc rat nho bé nhung chung lai c¢6 niang lyc hap thu va chuyén hoa
vuot xa cac sinh vt khac. Chang han 1 vi khuén lactic (Lactobacillus) trong 1 gio ¢6 thé phan
giai dugc mot lwong duong lactose 16n hon 100-10 000 1an so voi khdi luong cua ching.

Sinh trwéng nhanh, phat trién manh

Chéng han, 1 truc khuan dai trang (Escherichia coli) trong cac diéu kién thich hop chi sau 12-20
phitt lai phan cit mot 1an. Néu ldy thoi gian thé hé 1a 20 phut thi mdi gio phan cét 3 1an, sau 24
gid phén cit 72 14n va tao ra 4 722 366,5 x10'® té bao, twong duong voi 1 khdi lwong... 4722 tan.
Tat nhién trong tu nhién khong c6 duogc cac diéu kién t6i wu nhu vay (vi thiéu thic an, thiéu oxy,

du thira cac san pham trao ddi chat c6 hai...).

VSV dai cueong 03/02/09 N.T.T.Thuy 3



Co ning luc thich irng manh va dé dang phat sinh bién dj

Trong qua trinh tién hoa 1au dai vi sinh vét di tao cho minh nhing co ché diéu hoa trao doi chat
dé thich ung dugc voi nhiing diéu kién séng rat khac nhau, ké ca nhitng diéu kién hét suc bat loi
ma céc sinh vét khac khong thé ton tai dugc. C6 vi sinh vat song duoc & méi trudng nong dén
130°C, lanh dén 0-5°C, man dén ndéng d6 32% mudi an, ngot dén ndng d6 mat ong, pH thap dén
0,5 hodc cao dén 10,7, ap suét cao dén trén 1103 at. hay c6 do phong xa cao dén 750 000 rad.
Nhiéu vi sinh vat c6 thé phat trién tot trong diéu kién tuyét ddi ky khi, c6 loai nam soi c6 thé
phat trién day dic trong bé ngam tir thi v6i nong do formol rt cao...

Vi sinh vat da sb 1a don bao, sinh san nhanh, s lwong nhiéu, tiép xtic truc tiép véi moi truong
song... do d6 rit d& dang phat sinh bién di. Chi sau mot thoi gian ngin da co thé tao ra mot sb
luong rt 16m cac ca thé bién di & cac hé hé sau. Nhiing bién dj co ich s& dua lai hiéu qua rt 1é6n
trong san xuat. Néu nhu khi méi phét hién ra penicillin hoat tinh chi dat 20 don vi/ml dich 1én
men (1943) thi nay da c6 thé dat trén 100 000 don vi/ml. Khi m&i phat hién ra acid glutamic chi
dat 1-2g/1 thi nay da dat dén 150g/ml dich 1én men (VEDAN-Viét Nam).

Phén bé réng, chiing loai nhiéu

Vi sinh vat ¢ mat & khép moi noi trén Trai dit, trong khong khi, trong dat, trén nai cao, dudi
bién sau, trén co thé, ngudi, dong vat, thuc vat, trong thuc pham, trén moi do vat...

Vi sinh vat tham gia tich cuc vao viéc thuc hién cic vong tudn hoan sinh-dja-hoa hoc
(biogeochemical cycles) nhur vong tuan hoan C, vong tun hoan N, vong tuan hoan P, vong tudn
hoan S, vong tuan hoan Fe...

Trong nudc vi sinh vét c6 nhiéu & viung duyén hai (littoral zone), ving nude noéng (limnetic zone)
va ngay ca & ving nudc sau (profundal zone), ving dy ao hd (benthic zone).

Trong khong khi thi cang 1én cao s6 luong vi sinh vt cang it. S6 lugng vi sinh vat trong khong
khi & cac khu dan cu dong diic cao hon rat nhiéu so véi cac ving khac (khong khi trén mit bién,
khong khi ¢ Bic cuc, Nam cuc...)

Hau nhu khong ¢ hop chit carbon nao (trir kim cwong, d4 graphit...) ma khong 1a thic in ctia nhing
nhom vi sinh vat nao d6 (ké ca dau mo, khi thién nhién, formol. dioxin...). Vi sinh vét c6 cac kiéu dinh
dudng khac nhau: tu dudng quang nang (photoautotrophy), di dudng quang nang (photoheterotrophy),
tw dudng hoa ning (chemoautotrophy), di dudng hoa ning (chemoheterotrophy), tw dudng chat sinh
trudng (auxoautotroph), di dudng chat sinh trudng (auxoheterotroph)...

4. Phan loai vi sinh vat
Tir trude dén nay co rat nhiéu hé théng phéan loai sinh vat. Cac don vi phan loai sinh vat néi
chung va vi sinh vat ndi riéng di tir thap 1€n cao. Pon vi co ban trong phén loai 1a Loai

(Species). Trén LOAI c6 Chi (Genus), Ho (Family), B§ (Order), Lop (Class), Nganh
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(Phylum), va Giéi (Kingdom). Hién nay trén gidi con ¢6 mdt mirc phan loai nita goi 1a linh
gi0i (Domain). Py 1a chua ké dén cac mic phan loai trung gian nhu Loai phu (Subspecies),
Chi phu (Subgenus), Ho phu (Subfamily), B¢ phu (Suborder), Lép phu (Subclass), Nganh
phu (Subphylum). Duéi LOAI gém c6 Thir (Variety), Dang (Type), Noi hay Chiing (Strain)
(bai doc thém).

MGdi loai vi khuan ciing nhu cac sinh vét khac déu duoc mang mot tén khoa hoc riéng. Tén nay
dugc dit theo danh phap kép cua Lineaus. Trong tén nay tir thir nhat dé chi Gibng, tir thi hai chi
tén loai. Vi du: Staphylococcus aureus. Dé tién theo doi, d6i khi sau tén loai nguoi ta con ghi
thém tén tac gid va nam xac dinh, vi du Staphylococcus aureus Bergey, 1939.

Thir (don vi sat sau loai), dung dé chi mot nhém nhét dinh trong mdt loai nao do, vi du
Mycobacterium tuberculosis var. bovis (vi khuan lao & bo).

Dang: chi mot nhom nho hon duéi thi, vi du can cr vao phan tng huyét thanh ma nguoi ta chia
phé cau khuan Diplococcus pneumoniae thanh 80 dang khac nhau, trong d6 cac dang I, II, III 1a
cac dang c6 ddc tinh manh nhéat.

Chiing: 1a thuat ngir riéng dé chi mot loai vi sinh vat mai phan 1ap thuan khiét tir mot co chat
nao d6. Luu ¥ cac cé thé trong cing mot loai phan 1ap & nhitng noi khac nhau ciing khong bao
gid hoan toan gidng nhau, chung c6 thé duoc coi 1a nhitng noi khac nhau. Cac noi thudng duoc
ky hiéu bang nhimng con sd, nhitng chit viét tit theo quy udc riéng cta nguoi nghién ctru, vi du
Bacillus subtilis B.F 7687...

Nguoi ta udc tinh trong s6 1,5 triéu loai sinh vat c6 khoang 200 000 loai vi sinh vat (100 000
loai dong vat nguyén sinh va tao, 90 000 loai nim, 2500 loai vi khudn lam va 1500 loai vi
khuén). Tuy nhién hang ndm, c6 thém hang nghin loai sinh vat méi duoc phat hién, trong do6 c6
khong it loai vi sinh vat.

Virus 1a mot dang dic biét chua c6 cau triic co thé cho nén chua duoc ké dén trong sé 200 000

loai vi sinh vét noi trén. SO virus da duge dat tén 1a khoang 4000 loai.
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BAI PQC THEM CUA CHUONG MO PAU

LICH SU PHAT TRIEN CUA VSVH

Tir ¢6 xwa, mic dii chwa nhan thirc dwoc su ton tai cta vi sinh vat, nhung loai ngudi da biét kha nhiéu vé cac tac
dung cua vi sinh vt gdy nén. Trong san xudt va trong doi sdng, con ngudi di tich liy dwoc nhidu kinh nghiém va
cac bién phap loi dung céc vi sinh vét c6 ich va phong tranh céac vi sinh vét c6 hai.

Trén nhiing vat giit lai tir thoi ¢6 Hy Lap nguoi ta dd thdy minh hoa ca qua trinh néu ruou. Nhitng tai liéu khao cb
cho biét cach day trén 6000 nim ngudi dan Ai Cap ¢ doc song Nile da co tip quan nau ruou. Céc hinh vé& trén Kim
Tu Thép ciing cho thiy nghé néu rugu va lam bia & Ai Cép ciing rat phd bién. Trong Kinh thanh ciing ¢c6 doan miéu
ta canh say ruou cua Noé sau khi séng sot qua con dai hdng thuy (cach ddy trén 5000 nam). O Trung Qudc ruou da
duogc san xudt tir thoi dai van hoa Long Son (cach day trén 4000 niam). Trong cac chit khic trén xwong, trén mai ria
(cbt giap van tu) tir thoi An Thuong (thé ki 17-11 TCN) ngudi ta da thy chit “tiru”. Viéc 1én men lactic (mudi dura)
duoc thuc hién vao khoang nam 3500 TCN.

Mubi dua, 1am gidm, lam twong, lam mam, lam mut, 1am sita chua, u6p thit, wdp ca... déu 1a nhitng bién phéap hiru
hiéu dé hodc sir dung, hodc khéng ché vi sinh vat phuc vu cho viéc ché bién va bao quan thyc pham. Theo sich
“Linh nam chich quai” thi nhan dén ta tir thoi Hing Vuong dung nu6e da biét “lam mim bang cam tha, lam rugu
bang ¢t gao”.

Viéc sang tao ra cac hinh thirc U phan, ngdm phan, ngam day, ngam gai, xép ai, trong luan canh cac ciy ho dau. ..
déu 1a nhitng bién phap tai tinh ma td tién ta tir [du da biét phat huy tac dung cua vi sinh vét trong néng nghiép

V& phuong dién phong trir bénh tat loai nguoi ciing sém tich lily dugce nhiéu kinh nghiém phong phi. Ngay tir trude
Cong nguyén nhirng tai li¢u cua Hippocrate (460 — 373 TCN), ctia Veron (116 — 27 TCN) cua Lucréce (98 — 55
TCN)... di d& cap dén ban chat sdng ctia cac tac nhin gay ra bénh truyén nhiém.

Ngudi co cong phat hién ra thé gigi vi sinh vat va ciing la ngudi ddu tién miéu ta hinh thai nhiéu loai vi sinh vat 1a
moét ngudi Ha Lan von 13 ngudi hoc nghé trong mot hiéu budn vai. D6 1a Antonie van Leeuwenhoek (1632 — 1723).
Ong d3 tu ché tao ra trén 400 kinh hién vi, trong d6 co cai phong dai dwoc dén 270 1dn. Véi nhitng chiée kinh hién
vi cam tay, c6 guong hdi tu anh sang, c¢6 ¢ diéu chinh dé cho vat dinh quan sat roi dung vao tiéu diém va bang cach
ghé mét vao khe nho c6 gin thdu kinh mai ldy nhé xiu, Leerwenhoek dé 1an luot quan sat moi thir ¢ xung quanh
minh. Nam 1674 6ng nhin thdy cac vi khudn va dong vat nguyén sinh, 6ng goi la cac “dong vat vo ciing nho bé”.
Ong thiy cac “dong vat” nay cé rit nhidu trogn bua ring va 6ng viét ring trong miéng cua éng sb lwong cua ching
con dong hon ca dan s6 ciia nude Ha Lan. Nho su gi6i thidu cta regnier de Graaf 6ng da giri dén Hoc hoi Hoang gia
Anh 200 buc thu, qua d6 6ng da miéu ta hinh thai va dang chuyén dong cta nhiéu loai vi sinh vat. Nhiéu bai bao
cuia 6ng da dugc ding trén tap chi Triét hoc cua Hoc hoi Hoang gia Anh va nam 1680 ong da duoc bau 1am thanh
vién cua Hoc hdi nay. Tét ca cac quan sat va miéu ta cua ong da dugc in thanh mdt b sach gém 4 tap c6 nhan dé
“Nhitng bi mét ctia gi6i ty nhién nhin qua kinh hién vi”,

Chi téi dau thé ki 19 nhimg chidc hién vi quang hoc hoan chinh m&i ra doi véi cac cdng hién to 16n ctia G. Battista
Amici (1784 — 1860) Ernes Abbe ( 1840 — 1905), Karl Zeiss (1816 — 1888)... naim 1934 chiéc kinh hién vi dién tir
diu tién ra doi. Do 1a loai kinh hién vi khong ding anh sang khuéch dai nhd cac thau kinh ma dung 1 chum dién tir
khuéch dai 1én nho céc dién tir truong.

Tir thap ki 60 cua thé ki 19 bat dau thoi ki nghién ctru vé sinh 1i hoc ciia cac loai vi sinh vat. Nguoi ¢6 cong to 16n
trong viéc nay, nguoi vé sau duoc coi la ong td cua vi sinh vat hoc 1a nha khoa hoc ngudi Phap Louis Pasteur (1822
—1895). Khé ma tom tit dwoc khéi luong cac phat hién d6 s6 ma L. Pasteur dd cong hién cho nhan loai.

Viét vé L. Pasteur, nha khao hoc ngudi Nga K.A.Timiriazev d phan tich nhu sau: “Céng trinh cta 6ng da dem lai
nhitng bién doi quan trong trong cd 3 by mon khoa hoc timg dung kinh dién cta nhan loai. Vé cong nghiép, ong da
dé ra cac co s& hop li, vitng chic cho hét thay cac qua trinh 1én men. Vé néng nghiép, li luan cta ong cung v6i su
phat trién cua T.Schloesing, H. Hellriegel, S.N. Vinogradskii... d vach ra cho cac nha néng hoc nhitng 4nh sang
méi vé cac nhiém vu va phuong phap co ban. Vé y hoc... tir sau khi loai ngudi nuyén thily thoat dugce ra khoi sy uy
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hiép ciia cac da thi trong rimg sau thi trong lich sir chua timg thdy c6 su tién bd nao ¢ ¥ nghia quyét dinh nhu cac
cong trinh nghién ctru cua L. Pasteur.”

""Nha bac hoc Pirc Robert Koch (1843- 1910) 1a ngudi di cong sy mat thiét voi Pasteur. Ngoai cong lao to 16n
phat hién ra vi khudn lao, vi khudn td, éng con tim ra phwong phdp phén ldp thudn khiét vi sinh vt trén cac moi
truong dic. Hoc tro cia ong 1a J.R. Petri (1852 — 1921) dé phat kién ra logi hgp long lam bang thiiy tinh. R. Koch
da phat hién ra phuong phap nhuém mau té bao vi sinh vit. V& sau cac ki thuat nhudém tiéu ban da duoc cai tién boi
Ehrlich (1881), Ziehl va Neelsen (1883). Loeffler (1884), Gram (1884)... R.Koch dugc nhan giai Nobel nam
1905. Nguoi cb cong dau tién trong viée chimg minh ¢6 sy ton tai cia loai vi khuan nho bé hon vi khuan nhiéu 1an
la nha sinh 1i hoc ngudi Nga D.I. Ivanovskii (1864 — 1920). Ong ching minh c6 sy ton tai cua loai vi sinh vat siéu
hién vi gay ra bénh kham (mosaic) ¢ 14 thudc 1 nam 1892. Dén nam 1897 nha khoa hoc Ha Lan M.W. Beijerinck
(1851 - 1931) goi loai vi sinh vat nay 1a virut (virus) theo tiéng La tinh c6 nghia la “noc ddc”. Pén nam 1917 thi
F.H. d’ Hérelle (1873 — 1949) phat hién ra céc virut cua vi khudn va dit tén 1a thé thuc khudn (Bacteriophage).
Mic dau L.Pasteur la nguoi dau tién chung minh co sé khoa hoc cua viéc ché tao vacxin (Vaccin, tr géc La Tinh
Vaccinae ¢ nghia la bénh d¢au mua bo) lai do bac si nong thon ngudi Anh Edward Jenner (1749-1823) dit ra. Ong
1a ngudi ddu tién nghi ra phuong phap chung mu dau bo cho nguoi lanh dé dé phong bénh dau mua hét stc nguy
hiém cho tinh mang con nguoi.

Ngudi dat nén méng cho khoa Mién dich hoc (Immunology) 14 nha khoa hoc Nga Ilya Ilitch Metchnikov (1845-
1916). Ong da dén Paris nam 1887 dé gip L.Pasteur tir nhiing ngay dau xay dung Vién Pastuer Paris. Vi Iy thuyét
“thuc bao” ndi tiéng 6ng da nhan dugc giai thudng Nobel nim 1908 (cung véi P.Ehrlich).

Can phai n6i 1én cong lao ctia nha khoa hoc ngudi Anh J.Lister (1827-1912), ngudi da dé xuat ra viée st dung cac
hoa chét diét khuin va viée str dung phuong phép vé trang trong phiu thuét.

Nha khoa hoc Phap gbc Nga S.N.Vinogradskii (1856-1953) 1a ngudi dau tién phat hién ra vi khuan sit (1880), vi
khuén luu huynh (1887), vi khuén nitrat hoa (1890). Nha khoa hoc Ha Lan M.W .Beijerinck (1851-1931) 1a ngudi
dau tién phan lap duge vi khuan nét san Rhizobium (18880, vi khuin cb dinh dam hiéu khi Azotobacter (1901), vi
khuan 1én men butilic, vi khuan phan giai pectin va nhiéu nhém vi khuén khéc.

Ngudi dau tién phét hién ra chdt khdng sinh 13 bac si nguoi Anh Alexander Fleming (1881-1955). Nam 1928 ong
1a nguoi dau tién tach duoc ching ndm sinh chét khang sinh penixilin, mé ra mot ki nguyén méi cho kha ning diy
lui nhanh chéng cic bénh nhiém khuan . Ong dwoc nhan giai thuong Nobel nam 1945 (cung véi B.E.chain va
H.W .Florey). Nam 1944 nha khoa hoc Mi gbc Nga S.A.Waksman phat hién ra Streptomixin va dugc nhan giai
thu7ng3 Nobel vao nam 1952. Hang loat cac chét khang sinh quan trong khac da dwoc lien tiép phat hién va tng
dung vao cac nam tiép sau: baxitraxin (1945), cloramphenicol (1947), polimixin (1947), clotetraxiclin (1948),
xephalosporin (1948), neomixin (1949), eritromixin (1952), grizeofulvin (1959), gentamixin (1963), kasugamixin
(1964), bleomixin (1965), validaxin (1970)...

Nim 1897 Eduard Buchner (1860 — 1917) 1in dau tién ching minh dwoc vai tré ciia enzyme trong qua trinh 1én
men ruou. Ong da nghién nat t& bio nAm men bang cat thach anh va lay chat dich v6 bao chiét rat tir men dua vao
mot dung dich chira 37% dudng, sau nira gio' da thi san sinh CO2 va rugu etylic. Khoa hoc vé& enzyme hinh thanh
va phat trién nho hang loat thanh cong tiép theo: Nam 1897 B. Bertrand phat hién ra va dit tén cho nhom coenzyme;
A. Haeden va Young c6 dac dugc mot nhom coenzyme goi la cozimaza ( sau nay dugc xac dinh la NAD —
nicotinamid adenin dinucleotid) vao nam 1905; Sorensen chirng minh anh huéng ciia pH dén hoat dong cua enzyme
(1909); Neuberg dé& xudt con duwdng hoa hoc cua qua trinh 1én men (1912); Betalli va Stern khdm phé ra
dehidrogenaza (1912) ; Warburg nghién ciru vé enzyme tham gia vao qua trinh hé hip; Michaelis va Mentan d&
Xuét ra dong hoc cua hoat dong cua enzyme (1913) ; J.B. Sumner (1887 — 1955) doat gidi Nobel nam 1946, lan dau
tién két tinh dugc mot enzyme va ching minh ban chit protein ciia enzyme ureaza nay (1929), tripsin (1931),
chimochipsin (1933) ; Kelin phan lap dugc xitocrom ¢ (1933) ; H.A.Krebs va Henselei kham pha ra chu trinh ure
(1933) ; Embden va Meyerhof chirng minh qua trinh phéan giai duong (1933), Kuhn xac dinh vitamin B2 1a 1 thanh
phin cua enzyme vang (1935) ; H.A.Krebs tim ra chu trinh axit citric (1937), giai Nobel 1953 cung véi F.A.
lipmann; Lipmann xéc dinh vai tro trung tim ctia ATP trong qua trinh van chuyén ning luong (1939 — 1941) ; G.W.
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Beadle va E.L. Tatum chitng minh 1y thuyét “Igen — 1 enzyme” (1940, giai Nobel 1958 cing véi J. lederberg) ; A.
Kornberg kham phé ra ADN polimeraza (giai Nobel 1959 cung vai S.Ochoa).

Tinh dén nam 1984 ngudi ta da biét dén 2477 loai enzyme khac nhau va enzyme di c6 mat trong rat nhiéu hoat
ddng san xudt va doi sdng cua con ngudi. Cung véi viée sir dung enzyme bat dong, cong nghé enzyme da tré thanh
mot trong cac mili nhon ciia Cong ngh¢ sinh hoc...

Nam 1970 mot s6 nha bac hoc (H.O. Smith, K.W.Wilkox, T.J. Kelly lan dau tién tach duogc loai emzyme c6 kha
ning cit ADN & nhirng vi tri xac dinh. Nam 1972 nhom bac hoc My H. Boyer, P. berg, S.N. Cohen lan dau tién
téng hop ra dugec mot ADN theo ¥ mudn, ngudi ta goi 1a ADN tai td hop. Trong khoang 1975 — 1977 nhém bac hoc
My F. Sanger, va W. Gilbert (giai Nobel 1980) va A. Maxam phat hién ra mot ki thudt cho phép xac dinh nhanh
chong trét tu cac nucleotit trong AND.

Nim 1978 1an da tién san xudt ra insulin ( chita bénh tiéu duong) bang cong nghé gen (dung vi khudn da dwoc ghép
gen ma hoa viéc sinh tong hop ra insulin. Nam 1982 thudc insulin tai to hop dwoc My va Anh cho phép tmg dung
rong rii. Ciing vao nam nay ngudi ta da ché tao thanh cong kich té sinh trudng ngudi . Nam 1988 J.D. Watson nhén
chu tri Dy an hé gen nguoi voi kinh phi duge Chinh phi My dau tu 1a 3 ti USD. Nam 1996 hoan thanh vi¢c kham
phéa hé gen cia men ruou (Saccharomyces cerevisiae). Nam 1997 Jan Wilmut va cdc cong sw & Vién nghién ciu
Roslin, gan Edinburg (Scotland) 1an dau tién cho ra doi civu Dolly bing ki thudt sinh sdn vé tinh khong can t6i qué
trinh thu tinh.

Ngay 26/6/2000 ciing mét liic cac nha khoa hoc thugc hai nhém nghién ciru doc ldp la nhom Consortium ciia F.
Collins va nhém Celera Genomics ciia Vainter di cong bo viéc kham phd ra hau nhw toan by gen ciia
ngwoi.""(Theo sach Vi sinh vit hoc ciia Nguyén Lin Diing)

Vi sinh vat hoc 1a mot nganh khoa hoc c6 tde do phat trién manh mé, nhiéu giai thudng Nobel da dugc trao cho cac
nha vi sinh vét hoc hodc nhimg cong trinh nghién ctru trén ddi twong vi sinh vat.

Ngay nay, vi sinh vét hoc da phat trién rat sdu v6i hang trdim nha béac hoc ¢ tén tudi va hang chuc ngan ngudi tham
gia nghién ctru. Cac nghién ciru da di sau vao ban chit cua sy sdng & mirc phén tir va dudi phan tir, di sdu vao ky
thuat cdy mé va thao 1ip gene & vi sinh vat va tng dung k¥ thuat thao 1ap nay dé chira bénh cho nguoi, gia suc, cdy

trong va dang di sau vao dé giai quyét din bénh ung thu & loai nguoi.

Mot s6 cac mbc quan trong
1546- Girolamo Fracastoro (1478, 1553). cho ring cac co thé nho bé 1a tac nhan giy ra bénh tat. Ong viét bai tho

Syphilis sive de morbo gallico (1530) va tir tya d& cta bai tho d6, nguoi ta ding dé dat tén bénh
1590-1608- Zacharias Janssen lan d4u tién 1ip ghép kinh hién vi.

1676- Antony van Leeuwenhoek (1632-1723) hoan thién kinh hién vi va kham phé ra thé gi6i vi sinh vat (ma ong

goi 1a anmalcules).

1688- Nha van vat hoc ngudi Y Francisco Redi cong bd nghién ctru vé sy phat sinh ty nhién cua gioi.
1765-1776- Spallanzani (1729-1799) cong kich thuyét Phat sinh ty nhién

1786- Miiller dua ra sy phéan loai dau tién v& vi khuan

1798- Edward Jenner nghi ra phwong phap ching mu dau bo dé phong ngira bénh dau mua
1838-1839- Schwann va Schleiden cong bd Hoc thuyét té bao.

1835-1844- Basi cong bd bénh ciia tim do nAm gdy nén va nhiéu bénh tt khac do vi sinh vat gy nén.

1847-1850- Semmelweis cho rang bénh s6t hau san lay truyén qua thdy thudc va kién nghi ding phuong phéap vo
khuén dé phong bénh.

1849- Snow nghién ctru dich té ctia bénh ta & ving London.

1857- Louis Pasteur (1822-1895) chiing minh qua trinh 1én men lactic 1a gay nén boi vi sinh vat.

1858- Virchov tuyén bd té bao dugc sinh ra tir té bao.
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1861- Pasteur chimg minh vi sinh vat khong tu phat sinh nhu theo thuyét ty sinh.
1867- Lister cong bd cong trinh nghién ctru vé phiu thuat vo khuan.
1869- Miescher kham pha ra acid nucleic.
1876-1877- Robert Koch (1843-1910) chimg minh bénh than do vi khuan Bacillus anthracis gy nén.
1880- Alphonse Laveran phat hién ky sinh tring Plasmodium gay ra bénh st rét.
1881- Robert Koch nuéi cdy thudn khiét dugc vi khuén trén méi truong dic chira gelatin.
Pasteur tim ra vaccin chdng bénh than.
1882- Koch phat hién ra vi khuin lao - Mycobacterium tuberculosis.
1884- Lan déu tién cong bd Nguyén 1y Koch.
Elie Metchnikoff (1845-1916) miéu ta hién tuwong thuc bao (phagocytosis)
- Trién khai ndi khir tring cao ap (autoclave)
- Trién khai phuong phap nhuém Gram.
1885- Pasteur tim ra vaccin chéng bénh dai.
Escherich tim ra vi khuan Escherichia coli giy ra bénh tiéu chay.
1886- Fraenkel phat hién thiy Streptococcus pneumoniae gy ra bénh viém phdi.
1887- Richard Petri phai hién ta cach dung hop 1dng (dia Petri) dé nudi cdy vi sinh vat.
1887-1890- Winogradsky nghién ctru vé vi khudn lwu huynh va vi khuén nitrat hoa.
1889- Beijerink phan lap dugc vi khuan ndt san tir ré dau.
1890- Von Behring lam ra khang doc tb chéng bénh udn van va bénh bach hau.
1892- Ivanowsky phat hién ra mam bénh nho hon vi khuan (virus) gay ra bénh kham 6 ciy thudc 14.
1894- Kitasato va Yersin khdm pha ra vi khuan gay bénh dich hach (Yersina pestis).
1895- Bordet kham pha ra B thé (complement)
1896- Van Ermengem tim ra mam bénh ngd doc thit (vi khuan Clostridium botulinum).
1897- Buchner tach ra duoc cac men (ferments) tir nAm men (yeast).
Ross chirg minh ky sinh tring sdt rét lay truyén bénh qua mudi.
1899- Beijerink chimg minh nhiing hat virus da gay nén bénh kham ¢ 14 thudc 14.
1900- Reed chimg minh bénh sét vang lay truyén do mudi.
1902- Landsteiner kham pha ra cac nhém mau
1903- Wright va cong su kham phé ra Khang thé (antibody) trong mau ctia cic dong vét da mién dich.
1905- Schaudinn va Hoffmann tim ra mam bénh giang mai (Treponema pallidum).
1906- Wassermann phat hién ra xét nghiém ¢ dinh bé thé dé chan doan giang mai.
1909- Ricketts chimg minh bénh Sbt ban nii d4 lan truyén qua ve 1a do mam bénh vi khuén (Rickettsia rickettsii).
1910- Rous phat hién ra ung thu & gia cam.
1915-1917- D’Herelle va Twort phat hién ra virus ctia vi khuan (thuc khuan thé)
1921- Fleming kham pha ra 1iz6zim (lysozyme).
1923-Xuét ban lan dau cudn phan loai Vi khuan (Bergey’s Manual)
1928- Griffith kham pha ra viéc bién nap (transformation) ¢ vi khuén.
1929- Fleming phat hién ra penicillin.
1931- Van Niel chimg minh vi khuan quang hop sir dung chat khir nhu ngudn cung cap electron va khéng san sinh 6xy.
1933- Ruska lam ra chiéc kinh hién vi dién tir dau tién.
1935- Stanley két tinh dugc virus kham thude 14 (TMV).

Domag tim ra thudc sulfamide.
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1937- Chatton phan chia sinh vat thanh hai nhém: Nhan so (Procaryotes) va Nhan that (Eucaryotes).
1941- Beadle va Tatum dua ra gia thuyét mgr gen- mot enzym.

1944- Avery chimg minh ADN chuyén thong tin di truyén trong qua trinh bién nap.

1946- Lederberg va Tatum kham phé ra qua trinh tiép hop (conjugation) & vi khuén.

1949- Enders, Weller va Robbins nudi duoc virus Polio (Poliovirus) trén mé ngudi nudi cay.
1950- Lwoff xac dinh duoc cac thuc khuan thé tiém tan (lysogenic bacteriophages).

1952- Hershey va Chase chimg minh thuc khuén thé tiém ADN ctia minh vao té bao vat chu (host).
Zinder va Lederberg kham pha ra qua trinh tai nap (transduction) ¢ vi khuén.

1953- Frits Zernike Lam ra kinh hién vi twong phan pha (phase-contrast microscope).
Medawar kham pha ra hién twong nhon mién dich (immune tolerance).

Watson va Crick kham phé ra chudi xoén kép ctia ADN

1955- Jacob va Monod kham pha ra yéu t6 F 1a mot plasmid.

Jerne va Burnet ching minh 1y thuyét chon loc clone (clonal selection).

1959- Yalow trién khai k¥ thuat Mién dich phong xa.

1961- Jacob va Monod gi¢i thiéu mé hinh diéu hoa hoat dong gen nho operon.
1961-1966- Nirenberg, Khorana va cong sy giai thich ma di truyén.

1962- Porter chirng minh c4u tric co ban ciia Globulin mién dich G.

Téng hop duoc quinolone dau tién c6 tac dung diét khuan (acid nalidixic).

1970- Arber va Smith kham pha ra enzym gidi han (restriction endonuclease)

Temin va Baltimore kham phé ra enzym phién ma ngugc (reverse transcriptase)

1973- Ames trién khai phuong phap vi sinh vét hoc dé kham phé ra cc yéu td gy dot bién (mutagens).
Cohen, Boyer, Chang va Helling sir dung vecto plasmid dé tach dong gen & vi khuan.
1975- Kohler va Milstein phat trién k¥ thuat san xuét céc khang thé don dong (monoclonal antibodies).
1977- Woese va Fox thira nhan Vi khuan c6 (Archaea) 1a mot nhom vi sinh vt riéng biét.
Gilbert va Sanger trién khai ky thuat giai trinh ty ADN (DNA sequencing)

1979-Tong hop Insulin bang k¥ thuat tai té hop ADN.

Chinh thirc ngan chan duoc bénh dau mua.

1980- Phat trién kinh hién vi dién tir quét

1982- Phat trién vaccin téi t6 hop chéng viém gan B.

1982-1983- Cech va Altman phat minh ra ARN xuc tac.

1983-1984- Gallo va Montagnier phan 1ap va dinh loai virus gy suy giam mién dich & nguoi.
Mulli trién khai ky thuat PCR (polymerase chain reaction).

1986- Lan déu tién tmg dung trén ngudi vaccin dugc san xudt bang ky thudt di truyén (vaccin viém gan B).
1990- Bit du thir nghiém lan dau tién liéu phap gen (gene-therapy) trén ngudi.

1992- Thir nghiém dau tién trén nguoi liéu phap dbi nghia (antisense therapy).

1995- Hoa Ky chap thuén sir dung vaccin dau ga.

Giai trinh tu hé gen cta vi khuan Haemophilus influenzae.

1996- Giai trinh ty hé gen cuia vi khuan Methanococcus jannaschii.

Gidi trinh tu hé gen ndm men.

1997- Phat hién ra loai vi khuén 16n nhét 7) hiomargarita namibiensis;

Giai trinh tu hé gen vi khuan Escherichia coli.

2000- Phat hién ra vi khuén ta Vibrio cholerae c6 2 nhiém séc thé riéng biét.
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SU XUAT HIEN CUA KiNH HIEN VI

Vao nam 1960, Galileo -- nguoi dau tién dung vién kinh va nhiing dung cu quang hoc dé quan sat thién van; viéc
d6 da c¢b vii moi ngudi lao vao nghién ciru.

- Nha ty nhién hoc Halan, Jean Swammerdam (1637- 1680) dugc coi 1a nha giai phau vi thé 15i lac. Ong rat nbi
tiéng nho nhitng nghién ctru giai phiu vé con trang va nhitng birc vé chi tiét xuat sic cua minh. Su phat hién ra cac
té bao cyc nho lo limg trong mau, lam cho mau c6 mau d6 thudc vé Swammerdam (ngay nay ta goi 1a hong cau hay
eritroxit).

- Nha thue vat hoc Anh Griu (1641-1712) nghién ctru cdu tao cuia thuc vat dudi kinh hién vi va dic biét chi ¥ t6i
c4c co quan sinh san. Ong dd mo ta cau tao cua ting hat phan.

- Nha giai phdu hoc Halan, Regnier de Graaf (1641-1673) da tién hanh nghién ctru trén dong vat. Ong di nghién
clru c4u tao tinh vi cia tinh hoan va budng trimg, nhat 1a mé ta dang tai & trong budng trimg ma dén nay duogc goi 1a
nang Graf (bao trung).

- Song nhitng phat hién ciia nha sinh 1y hoc Y, Maxrcello Malpighi (1628 - 1694) 14 c6 gi tri xuat sic nhét. Khi
nghién ctru phdi éch, 6ng da phat hién ra mang ludi phirc tap cta nhitng mach mau nho bé nhit (vi huyét quan). Sau
khi theo ddi nhitng mach mau nhé ghép thanh nhitng mach mau 16n, Malpighi da khiang dinh ring nhitng mach mau
16n trong trudng hop nay 1a tinh mach, con truong hop khac la dong mach.

Gia thiét cua Harvey la dung: Dong mach va tinh mach that su ndi v6i nhau thanh mang ludi mach mau cuc ky nho
dén ndi mét thuong khong nom théiy dugc. Nhitng mach mau nhd bé d6 goi 1a mao mach. Sy phat hién vi dai do6
khing dinh hoan toan hoc thuyét tudn hoan méau ciia Harvey vao nim 1661 (bon niam sau khi nha bac hoc Anh vi
dai d6 tir tran).

Nhung dem lai tiéng tim cho kinh hién vi lai khong phai 1a Malpighi ma 1a mot nha budn Ha lan, Anthony van
Leeuwenhuck (1632 - 1723) vi kinh hién vi 1a vat giai tri ciia ong.

Leeuwenhuck dung nhiing thiu kinh binh thudng co kich thudc rit nhé dwoc ché tao bang thir thuy tinh tét nhat.
Ong hét strc than trong mai nhin thdu kinh cho dén khi dat dén d¢ phéong dai chinh xac 200 lan. Nho thau kinh
Leeuwenhuck dd quan sat dwoc tit ca nhirg gi ma éng cé trong tay. Ong theo ddi d& dang su chuyén dong cia mau
trong mao mach ctia ndng noc va c¢6 thé mé ta nhitng hat mau do va mao mach mot cach ti mi va chinh xac hon
nguoi dau tién phat hién ra mau va mao mach 1a Swammerdam va Malpighi. Lin ddu tién mot nguoi gitip viée cua
Leeuwenhuck di thdy trong tinh dich c6 tinh tring - vat thé nho bé, gibng nhu con nong noc.

Nhung khi quan sat mot giot nudc cong, Leeuwenhuck da kham phé ra mot diéu ky la nhét trong d6 ¢6 chira nhiing
vat cyc ky nhé nhung tuy thé van co ddy du diu hiéu cua sy song. D6 14 nhimg tiéu dong vét (theo Leeuwenhuck)
ma ngay nay chung ta biét d6 la nguyén sinh vat. Mot thé gidi bi an v6 cing phong phu da hién ra truéc mat ngac
nhién cua cic nha nghién ctru. Nhu thé 1a dd dit co s¢ cho mén vi sinh vat hoc (nghién ciru nhiing co thé sng
khong nom thdy duoc bang mét thudng).

Nam 1683, Leeuwenhuck da phat hién ra nhiing vat con nhoé hon ca nguyén sinh dong vat. Song sy mo ta nhitng vat
con mo hd, vi thé khong du bang chimg dé hoan toan tin tuéng rang ldn diu tién trong lich sur loai nguoi,
Leeuwenhuck 12 nguoi di thay nhimng sinh vat ma sau nay ngudi ta goi 1a vi khuén.

Viéc cai tién kinh hién vi cia R. Huc - nha bac hoc Anh, Robok Huc (1635 - 1703) di cho phép hoan thanh nhiéu
thi nghiém khoa hoc tinh vi. Nam 1665, 6ng da xuit ban cubn sach " Hién vi hoc", trong d6 c¢6 thé tim thay nhiing
blic v& phac hoa nhitng vét ¢ kich thude hién vi. Ly thi nhét 1a viéc nghién ciru ciu tao cua bac ban vi dd néu rd
béc ban két cdu bing mot khdi nhitng 6 hinh chir nhat nho bé, ma Huc goi 14 cac té bao. Phat hién nay c6 nhing
tiéng vang 16n.

Trong thé ky 17, k¥ thudt soi kinh hién vi ndm trong thoi ky suy thodi: hiéu qua cua kinh hién vi dat téi gioi han thap. Chi
vao nam 1773, gan 100 nam sau nhiing quan sat dau tién ciia Leeuwenhuck, nha dong vat hoc Panmach, Ottle Frederic
Mule (1730 - 1784) méi thay vi khuén & dén ndi ong c6 thé mo ta dudng nét va hinh dang ctia mot s6 vi khuén.
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HIEN TUQONG TU SINH
Céch d6 khong l4u, ngudi ta thiy nhiing sinh vat gidng nhu giun hodc sau sinh ra tir thit thdi hodc trong chit can ba.
O nhirng chd do ban, hoi thbi thuong co nhiéu rudi mudi. O chd téi tim, ngdc ngach thudng c6 nhiéu chudt. O chd

A

14 xanh non thudng céd nhiéu sau bo. Su "xuét hién" vat séng tir vat chat khong séng nhu vdy dugc goi 1a hién tuong
ty sinh. Tir nhan xét d6, do trinh d6 c¢6 han, cho dén thé ky 16, ngudi ta van nghi réng ¢0 hai cach sinh san: Sinh san
tir bd me va sinh san tir moi truong, tirc 14 tw nhién sinh ra- hién twong tw sinh. Ma doi cua rudi xuét hién trong thit
thbi 1a mot vi du kinh dién.

Francesco Redi (1626 - 1698) thiy thudc ngudi Y, thim nhuin quan diém cta Harvey bac bo cai thuyét " Thit 6i
sinh ra doi" d4 tién hanh thi nghiém sau day vao niam 1668: Ly mot tim vai man mong boc kin thit lai, khong cho
rudi dén dau vao thit =>Thit c6 6i nhung khong thdy doi xuét hién trén thit.

Néu lay trimg rudi dé 1én vai man d6 rdi bo vao thit => trimg d6 lai sinh ra doi. Nhu vdy theo Redi, moi viéc da ro
rang: Doi chinh 14 4u tring cua rudi. Thit ching qua 1a cai t6 dé doi séng va phat trién ma thoi.

Ciing nhu véy, vach da 1a cai t6 4m udt dé coc dé dang sinh sdng vi & d6 c¢6 nhiéu sau bo, mdi trudong 4m uwdt mat
mé va kin déo. Con bo que sdng duoc dé dang trén ciy xanh vi & d6 ¢6 nhiéu 14 non va thic an tdt cho né. Thé thoi!
Lam gi ¢6 chuyén tu nhién sinh ra! Mudn cé chudt con phai c6 chudt cha me. Chudt cha me do chudt 6ng ba sinh ra.
Cir nhu thé chudt sinh s6i ndy né tir thé hé nay dén thé hé khac. Thuyét tw nhién sinh ra 16 rang 14 hoang dudng va
phan khoa hoc, phan thyc té.

Vén d tu sinh tré thanh mot bo phan tranh luan tuong dbi rong rai, dac biét gay go trong cudi thé ky 18.

Déi v6i ngudi duy vat cho ring gidi vo sinh va gidi hitu sinh chi tudn theo mét s6 quy ludt nhét dinh thi vi sinh vét
ddc biét 1a 1y thu vi chung 1a cdu ndi doc d4o gitra vat cht séng va vat chat khong song. Ngudi sinh luc luan ké sau
d6 da phii nhan hoan toan kha ning tu sinh theo ho giita nhiing dang séng don gian nhit va gi¢i vo tri c6 mot
khoang cach khong thé vuot xa duge. Néu chirng minh dugc vi sinh vat dugc tao thanh tir vat chét khong séng thi
nguoi ta di xay xong nhip cau do.

Nhung trong subt thé ky 17 chd dimg vé van d& tu sinh cua nhimg ngudi sinh luc luén va nhiing ngudi duy vat van
chua duoc phén biét rd rang, boi vi dong vai tro nht dinh & day c¢6 ca nhitng nguyén nhan ton gido. D6i khi nhitng
nguoi sinh lyc luan, thudng kha bao thu trong cac van dé ton gido, di budc phai tng hd quan niém vat chat séng
phat trién tir vat chat khong sdng ma trong thanh kinh da ghi chép.

Linh muc John Abbe Needham (1713 - 1781) Nha ty nhién hoc Anh, da di dén két luan twong ty vao nam 1748.
Ong d3 1am thyc nghiém rat don gian biang cach ndu s6i canh thit ciru => rét canh vao dng nghiém va day nap lai =>
qua vai ngay vi sinh vat xuét hién day trong canh thit.

Nha sinh hoc nguoi Y- Lazzaro Spanllanzani (1729 - 1799) t6 ra hoai nghi d6i véi thi nghiém d6; 6ng gia thiét
rang trong thi nghiém cua Needham, thoi gian dun s6i chwa du dé khir tring. Spanllanzani dun sbi canh thit trong
binh hep c6 trong thoi gian 30 - 40 phut va han miéng lai thi khong thay vi sinh vat xuat hién nita. Nhiéu ngudi cho
rang nguyén nhan chu yéu khong phai do cach ly véi thé gisi vi sinh vat bén ngoai ma 1a do cach ly véi oxy khong
khi, mot chét rat can thiét cho qu4 trinh tu sinh cta vi sinh vat.

Dé chim dit cude tranh ludn gay git nay, vién Han 1am khoa hoc Phép di treo giai thuong 16n cho ai hodc ching
minh, hodc phu nhan dugc thuyét tu sinh. Dén nam 1862 giai thuong da duoc trao cho Louis Pasteur vé nhirng thi
nghiém sic xao cua ong. Pasteur da dun dich hitu co trong binh thuy tinh, sau d6 kéo dai dng thanh hinh chir S,
khong khi co thé di tir ngoai vao nhung tat ca bui bam mang theo vi sinh vt déu bi bam lai trén ¢d hinh chit S. Chi
khi ndo dap v& c¢b binh méi thay cé vi sinh vét phat trién trong dich hitu co. Pasteur con chimg minh dwoc néu lay

méau mot cach vo trung thi ¢6 thé giit cho mau khong bi thdi ngay ca khi khong dun nong.
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LOUIS PASTEUR (1822-1895) VA CAC NGHIEN CUU CUA ONG

Louis Pasteur sinh ngay 27/12/1882 & Dole, mot viing ciia Jura, Phap. Kham pha ciia 6ng cho rang hau hét cac bénh
nhiém tring 1a do nhitng mam bénh, mang tén "Iy thuyét vé mam bénh", 1a mot trong nhimg kham pha quan trong
nhét trong lich st y hoc. Su nghiép ciia 6ng tré thanh nén méng cho nganh vi sinh, va 1a cot mbc danh diu budc
ngoat cua y hoc hién dai.

Su nghiép cia Pasteur

M&i kham phé trong su nghiép cta Pasteur déu 1a nhitng mit xich ciia mot chudi khong tach roi bt dau bang tinh
bét ddi xing phén tir va két thuc bang phong bénh dai, theo con dudng nghién ctru trén men, tim, bénh cua ruou va
bia, v0 tring va vaccin.

Tir tinh thé hoc téi phén tiv bét doi xirng

Nam 1847 & tudi 26, Pasteur tién hanh cong trinh du tién vé tinh bt d6i ximg phan tir, néu 1én cting mot lic cac
nguyén 1y cua tinh thé hoc, hoa hoc va quang hoc. Ong dd d& ra dinh ludt co ban: tinh bat d6i ximg phan chia thé
gidi hitu co v6i thé gisi vo co. Noi mot cach khac, cac phan tir bat d6i ximg ludn 13 san pham cua sinh thé song.
Cong trinh ciia 6ng trd thanh co s cho mot nganh khoa hoc méi - nganh héa hoc 1ap thé.

Nghién ctru sw lén men va sw tw sinh

Theo yéu cau cia mot nha san xuét rugu tén 1a Bigo & mién bic nude Phap, Pasteur bt diu nghién ctru xem tai sao
ruou lai bi nhidm nhing chit ngoai y mubn trong qua trinh 1én men. Ong dd sém chimg minh duoc ring mdi giai
doan cua qua trinh 1€n men déu lién quan vodi sy tdn tai ctia mot loai vi sinh vat dac thu hay con men - mdt sinh vat
ma ngudi ta co thé nghién ciru bang cach nudi cdy trong mot moi trudng vo tring thich hop. Nhan dinh sang sudt
nay la co s¢ cua nganh vi sinh.

Pasteur da giang mot don quyét dinh vao thuyét tw sinh, hoc thuyét da timg ton tai trong 20 thé ky cho ring cudc
song co thé ty nay sinh tir nhitng chat liéu hitu co. Ong ciing phat trién 1y thuyét mam bénh. Cung thoi gian nay, ong
kham pha ra sy ton tai ciia sy song trong diu kién khong c6 oxy: "Lén men 1a hau qua cia su séng khong co khong
khi". Kham phé vé su sdng yém khi di mé ra con dudng nghién ciru nhitng mam bénh gy nhidm tring huyét va
bénh hoai thu, cing véi nhidu bénh nhidm trang khac. Nho Pasteur, nguoi ta ¢6 thé phat minh ra nhiing ky thuat
tiéu diét vi khuén va kiém soat 6 nhiém.

K7 thudt "tiét tring kiéu Pasteur"

Hoang dé Napoleon III dd dé nghi Pasteur nghién ctru nhimg bénh anh huéng dén rwou dang gay thiét hai cho
nganh san xuit reou. Nam 1864, Pasteur t6i khu vuron nho & Arbois dé nghién ctru vin dé nay. Ong da chimg minh
ré’mg bénh cta rugu la do vi sinh vat gay ra, nhitng vi sinh vat nay co thé bi tiéu diét bé'mg cach dun néng ruou dén
nhiét do 55°C trong vai phut. ap dung cho bia va sita, cach xur 1y nay, dugc dat tén la "tiét trung kiéu Pasteur" da
nhanh chéng thong dung trén khip thé gidi.

Nghién ciru bénh nhiém tring ¢ nguwoi va dong vit

Nim 1865, Pasteur bit dau nghién ctru nhitng bénh cia tim dang lam lun bai nganh tim to & Phap. Ong d3 tim ra tac
nhén gy bénh va cich lan truyén nhimng tac nhan nay - theo qui ludt lay va di truyén - va cach ngan ngira bénh. B6
sung thém nghién ctru vé sy 1én men, gio ddy ong co thé khing dinh mdi bénh 1a do mét vi khuan dic trung gy ra va
nhiing vi khuan nay 1a nhimng yéu t& ngoai lai. Vi hiéu biét nay, Pasteur co thé dit ra nhimg qui tic co ban cua tiét
trung. Ngin ngira duoc 1y nhiém, phuong phap tiét tring clia ong da cach mang hoa nganh ngoai khoa va san khoa.
T nam 1877-1887, Pasteur van dung co so vi sinh hoc vao cude chién chéng cac bénh nhiém trung. Ong tiép tuc
tim ra ba vi khuan gdy bénh cho ngudi: tu cau, lién cau va phé cau.

Diéu tri va phong ngiva bénh dai

Louis Pasteur d tim ra phuong phéap 1am yéu céac vi sinh vat doc 1a co s cho ching ngira. Ong dé phat trién cac
vaccin chdng bénh ta & ga, bénh than va bénh lon dong dau. Sau khi nim virng phuong phap ching ngira, éng da ap
dung khai niém nay vao bénh dai. Nga y 6/7/1885, lan dau tién Pasteur da thir phuong phap diéu tri bénh dai cua
minh cho ngudi: bé Joseph Meister da duogc ctru séng.
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Thanh lgp Vién Pasteur

Ngay 1/3/1886, Pasteur trinh bay két qua phuong phap diéu tri bénh dai cua éng trude Vién Han 1am Khoa hoc Phap va
kéu goi thanh 1dp mot trung tm vaccin dai. Pong d4o dan chung va cong ddng qudc té di van dong tai trg cho viée xdy
dung Vién Pasteur, mot vién nghién ctru tu dau tién duge Tong théng phap Jules Gresvy cong nhan nim 1887 va duoc
ngudi ké nhiém 6ng 1a Sadi Carnot khanh thanh nd m 1888. Theo mong udc ciia Pasteur, Vién dugc xay dung thanh mot
co s6 diéu tri bénh dai, mot trung tAm nghién ctru cac bénh nhiém tring va mot trung tim giang day.

Nha khoa hoc 66 tudi d3 danh tron 7 nam cudi cung cua cudc doi cho Vién nghién ciru van mang tén 6ng. Trong
thoi gian ndy, Pasteur ciing duoc hudng niém vui cia danh tiéng va dugc ton vinh khép thé giéi bang nhimg huan
huy chuong c6 uy tin.

Nién bi€u vé mot so cong hién quan trong ciuia L. Pasteur vé vi sinh vét hoc

Nam Cbdng hién

1854-1864 Chung minh nhiéu qua trinh 1én men (etylic, lactic, acetic...) 1a do VSV gay nén

1862 Nhan giai thuong déc biét cia Vién han 1am khoa hoc Phap vé viée phu dinh hoc thuyét tur sinh

1863 Chimg minh vi khuén 13 ngudn gdc ctia bénh than

1865 Phat hién ra nguyén nhén ctia bénh bao tir triing ¢ tim va dé xuét cac bién phap phong tranh

1877 Phat hién cac phay khuan gy bénh

1880 Phat hién ty cau khuan gay bénh

1880 Phat hién cac lién cau khuin gy bénh

1880 Tim ra vaccine chong bénh dich ta ga nho sir dung vi khuan da chuyén sang dang mat dong luc

1880 Phat hién ndo mo cau khudn (cung voi Chamberland, Roux va Thuillier)

1881 Tim ra vaccine chdng bénh than

1883 Phat hién tu huyét khuén lon (cung v6i Thuillier)

1880-1885 Nghién ciru vaccine chdng bénh dai. Ngay 6/7/1885, em bé 9 tudi Joseph Meister 1a nguoi du
tién dugc ctru song nho vaccine chong dai ctia Pasteur

1888 Trd thanh vién truong dAu tién cia Vién Pasteur ¢ Paris (cho dén khi qua doi)

Con nguoi caa tw do va nghiém ngat

Su nghiép cuia Pasteur khong phai don gian 1a phép cong nhitng kham pha ctia 6ng. N6 con tiéu biéu cho cude cach
mang phuong phép luan khoa hoc. Pasteur dat 1én trén hét hai nguyén tac khong thé ban cii cia nghién ctru hién dai:
tu do sang tao nhat thiét phai di véi thir nghiém nghiém ngat. Ong day céac hoc trd cia minh: "Bung c6 dua ra diéu
gi ma anh khong thé chirg minh bang thyc nghi¢m"

Louis Pasteur 1a nguoi theo chil nghia nhan vd n, luén luén lam viéc theo hudng cai thién dia vi ciia con nguoi.
Ong 1a mot ngudi ty do chua bao gid ngdp ning khi nhan nhiing van d& ma trong thoi dai cua ong ngudi ta van
thuong cho rang chung s& that bai.

Ong dic biét coi trong viéc pho bién kién thirc va tmg dung nghién ciru. Trong cudc doi cia mot nha khoa hoc, 1y
thuyét va phuong phap Pasteur da dwoc dua vao thyc tién vuot xa khoi bién gidi nudi Phap.

Nhén thire dﬁy du thm quan trong quéc té ctia su nghiép dng, cac hoc tro cia Pasteur da di khép thé gioi téi bét ¢t noi ndo
can dén su giup d& cua ho. Nam 1881, Vién Pasteur ngoai nudc Phap dau tién dugc thanh 1ap ¢ Sai gon (nay 1a Thanh
phé Hb Chi Minh, Viét Nam), mé déu cho mang ludi cac Vién Pasteur quéc té.

Ong da 1am thay d6i vinh vién thé gi6i, t6 quoc qué huong 6ng va ca thé giGi luon coi ong 1a mot 4n nhan ctia nhan loai.

S tién by ciia nhan loai

"Téi cdu khin cic ban danh sy quan tim cho nhiing lanh dia thiéng liéng rit nhay cim cé tén la cdc phong thi
nghi¢m. Mong sao nhiing linh dia nay sé nhiéu hon va chiing sé dwoc t6 diém dé tré thanh nhitng ngéi dén ciia
twong lai, ciia thinh vieong va sirc khéoe. Ddy la noi nhédn logi sé lon lén, vitng manh va hoan thién. ¢ day, loai
nguwoi sé hoc cdch doc dwoc sw phdt trién va sw hai hoa cd nhén trong nhitng céng viéc ciia tw nhién, trong khi

cong viéc ciia chinh loai ngwoi lgi thwong man rg, cudng tin va phd hogi' - Louis Pasteur
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ROBER KOCH
Heinrich Hermann Robert Koch (1843 -1910) 1a mdt bac si va nha sinh hoc

ngudi Pac. Ong ndi tiéng nhu mot nguodi di tim ra truc khuan bénh than
(1877), truc khuan lao (1882) va vi khuin bénh ta (1883) dong thoi 1a ngudi
da phat biéu nguyén tic Koch. Ong d duoc trao giai Nobel danh cho Sinh 1y
va'Y hoc cho cac cong trinh vé bénh lao vao nim 1905. Ong ciing duoc coi 1a
mot trong s6 nhitng ngudi dit nén méng cho vi khuan hoc.

Tiéu sir

Robert Koch sinh vao ngay 11 thang 12 nam 1843 tai Clausthal, trén ndi
Upper Harz, Pte. La con trai cia mot ngudi ki su mo, 6ng lam bd me phai

kinh ngac khi néi véi ho rang 6ng di tu hoc doc bang mot to bao. D6 1a déu

4n dAu tién vé sy thong minh va tinh kién tri v& mat phuong phéap — nhimg dirc

. Hprt
phuong (truong Gymnasium). O d6 6ng da thé hién mdi quan tim t6i sinh hoc, va ciing nhu bd, ham muén manh
m¢é di du lich kham pha.

tinh da theo 6ng trong sudt cudc doi sau nay. Ong hoc & mét truong cip 3 dia

Nam 1862, Koch t6i Pai hoc Gottingen dé hoc y khoa. Tai day, Koch bi anh hudng boi tu tuong clia giao su mon
giai phau hoc 1a Friedrich Gustav Jakob Henle vé& bénh truyén nhiém 1a do nhiing loai sinh vét séng ki sinh (luan
diém nay di duoc xuét ban vao nam 1840).

Bénh than vao thoi d6 dang xuét hién trong céc trang trai chin nudi ¢ tinh Wollstein va Koch, mic di khong co
cong cu nghién ctru khoa hoc ndo va con bi tach biét voi thu vién va gidi khoa hoc, da lao vao nghién ctru bénh nay
bét chip sirc ép tir cong viéc ban ron cua ong. Phong thi nghiém cua ong 13 can nha 4 phong va ciing chinh 1a nha
ong, con dung cu nghién ciru cua 6ng, ngoai cai kinh hién vi vo 6ng ting, déu do 6ng tu trang bi. Trudc do thi truc
khuén than da duogc tim ra boi Pollender, Rayer va Davaine; va Koch dit ra muyc tiéu 1a chimg minh loai tryc khuan
nay chinh 1a tdc nhan gay bénh than.

Ong cdy vao chudt, bang miéng gd tu ché, tryc khuan than iy tir 14 lach ciia nhitng dong vét trong nong trai di bi
chét boi bénh than, va thiy ring nhitng con chudt nay bi chét boi truc khuan. Trong khi cing luc nhitng con chudt
duoc cdy bang mau tir lach ciia nhirg con vét nuéi khoé manh thi khong bi méc bénh than. Didu nay cing cb cho
nhimg nghién ctru khac di chimg minh rang bénh nay c¢6 thé 1y qua dudng mau tir nhimg con vat di bi bénh.
Nhung diéu d6 chua thoa man Koch. Ong con mudn biét nhitng con tryc khuan than chua bao gid phét trién trong
dong vat thi c6 kha nang gy bénh hay khong. Dé gia quyét vin dé nay, 6ng da triét xuat pure culture ciia truc khuan
bang cach nudi cdy chung trong dich 1dy tir mat bo. Bing cach nghién ctru, v& va chyp hinh lai nhitng méi truong
nudi cdy nay, Koch di ghi lai sy nhan 1én cua tryc khuén va nhan thiy ring didu kién nuéi ciy khong thich hop véi
chung, chung di tao ra bao tir (spore) bén trong chung dé chong lai diéu kién bat loi ddc biét 1a thiéu oxy, va khi
diéu kién thun loi tro lai, bao tir c6 thé tré lai thanh tryc khuin. Koch nuéi truc khudn qua vai thé hé trong pure
culture va chi ra rang ca khi ching khong hé 16n 1én trong dong vat thi chiing van c6 kha nang gy bénh than.

Két qua cua cong viéc lao khd nay da duoc Koch trinh bay cho Ferdinand Cohn, gido su thyc vat hoc ¢ Pai hoc
Breslau, nguoi da to chirc mét cude hop ciing voi nhimg ddng nghiép cua minh cung 1am chimg cho sy trinh bay
cuia Koch trong sé d6 c6 gido su Cohnheim, gido sur vé giai phau bénh hoc. Ca Cohn va Cohnheim déu bi 4n tuong
boi cong trinh ciia Koch va khi Cohn, vao ndm 1876, xuit ban cong trinh ciia Koch trong mot t& bao ciia nganh thuce
vat hoc ma ong lam bién tap vién thi Koch di 1ap tirc trd nén ndi tiéng. Tuy nhién ong van tiép tuc lam viéc &
Wollstein 4 nim sau d6 va trong thoi gian d6 di tién bo hon nhiéu trong ki ning ¢b dinh, nhuém va chup hinh vi
khuén ddng thoi nghién ciru thém mot sb cong trinh quan trong nira vé bénh gy ra boi vi khuén trong cac vét
thuong, va xudt ban cong trinh vao nam 1878. Trong nhitng cong trinh nay ong di néu 1én, ciing nhu nhiing gi 6ng
da 1am v&i bénh than, ban chit khoa hoc va thuc nghiém cho cach kiém soat nhitng bénh truyén nhiém dé.

Tuy nhién Koch van con thiéu diéu kién cho cong viée ctia 6ng va phai téi nam 1880, khi ong dugc bd nhiém lam
thanh vién cua Reichs-Gesundheitsamt (Cuc Y té Hoang gia) & Berlin, thi 6ng méi duoc cung cép dau tién 1a mot

phong hep, thiéu thén nhung sau d6 1a mot phong thi nghiém day du hon, trong d6 6ng da 1am viéc véi cac phu té 1a
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Loeffler, Gaffky va nhimng ngudi khac. O diy, Koch tiép tuc hoan thién phuong phap nghién ctru vi khuan ma 6ng
da ding & Wollstein. Ong phat minh ra phuong phap méi Reinkulturen — cdy pure culture ciia vi khudn vao méi
truong nudi cdy ran nhu khoai tdy, hay thach dung trong mot loai dia dic biét phat minh bai dong nghiép cua ong 1a
Julius Richard Petri, ma t6i nay né van duoc sir dung phd bién. Ong ciing phat minh ra mot phuong phap nhudém vi
khuén méi lam ching d& nhin hon va giup x4c minh chung. Két qua cta nhiing cong trinh nay 1a sy md dau cho
phuong phép nghién ctru vi khuén gy bénh trong d6 vi khuén c6 thé d& dang tach ra trong pure culture, khong nam
trong co thé sinh vat va vi vay ching c6 thé duoc xéac dinh.

Koch ciing dit ra tiéu chuén, dugc biét dén nhu nguyén tic Koch (Koch's postulate). Bé chap nhan mot vi khuan nao d6 1a
nguyén nhan gay ra mot bénh nhét dinh hay khong thi tat ca tiéu chuin cua "nguyén tic Koch" can duoc thoa man.

Hai nam sau khi t6i Berlin, Koch phat hién ra tryc khuin lao va phwong phap nudi ciy no trén pure culture. Nam
1882, 6ng xuét ban cong trinh kinh dién cia ong vé tryc khuan. Ong van tiép tuc ban ron nghién ctru cho t&i khi ong
duogc ctr t6i Ai Cap vao nam 1883 véi vai tro Chu tich Uy ban vé bénh ta cia Puc, dé diéu tra vé dich ta dang bung
phat & d6. O day éng da phat hién ra vi khuan vibrio 13 nguyén nhan gay bénh ta va mang dugc pure culture cta vi
khuén nay vé Pirc. Ong ciing nghién ctru ca vi khudn ta & An Do.

Trén co s6 nhig kién thirc cia 6ng vé dic diém sinh hoc va sy phan bd cua vi khudn ta, Koch da hé théng hoa
nguyén tac dé kiém soat dich ta va diéu d6 da duoc chép thuan baéi Quyén tdi cao & Dresden vao nam 1893 va no di
tré thanh nén mong cho viée kiém soat dich ta ngay nay. Cong trinh ciia 6ng vé bénh ta da dugc nhan giai thudng
100 ngan mark Dirc dong thoi ciing ¢6 y nghia quan trong trong viée ¢6 ké hoach bao vé ngudn nudc sinh hoat.
Nam 1885, Koch dugc phong Giao su vé vé sinh hoc ctia Pai hoc Berlin va Giam dbc cta Vién vé sinh méi duge
thanh 1ap lic d6 tai truong nay. Nam 1890 ong dwoc phong thuong tudéng va ngudi c6 dic quyén (Freeman) cua
thanh phé Berlin. Nam 1891 6ng trd thanh Gido su Danh dy ciia khoa Y & Berlin va Giam déc Vién cac bénh truyén
nhiém, noi 6ng di may mén gip duoc nhitng dong nghiép nhu Ehrlich, von Behring va Kitasato, ciing la nhirng nha
phat minh nbi tiéng. Nam 1893, Koch cudi ngudi vo thir hai 1a Hedwig Freiberg.

Trong thoi gian ndy, Koch quay lai véi nhitng nghién ctru vé& bénh lao. Ong cb ging ham lai qua trinh phat trién
bénh bang chit ma ong goi 1a tuberculin, duoc 1am tir moi truong nudi cdy truc khuin lao. Ong chuén bi cac mau
tuberculin, méi va cii, va su thong bao vé mau tuberculin cii dd gdy rat nhiéu tranh cii. Kha ning chita tri ciia chat
nay theo nhu nhirng gi Koch tuyén b 1a mot sy théi phdng, va bai vi hi vong tir nd khong dwoc thoa mén, du luin
quay ra chéng lai n6 va chéng lai Koch. Chét tuberculin méi duoc Koch cong bd vao nam 1896 va kha ning chita
tri cua n6 cling lam that vong moi ngudi; nhung né da dan t6i sy phat hién ctia mot chét co gia tri vé mit chan doan.
Trong khi cong trinh vé tuberculin van tiép tuc, dong nghiép cta éng ¢ Vién vé& cac bénh truyén nhidm 1a von
Behring, Ehrlich va Kitasato nghién ctru va xuét ban cong trinh mang tinh budc ngoat ctia ho vé sy mién dich cua
bénh bach hau.

Nim 1896, Koch téi Nam Phi dé nghién ctru nguyén nhan cia bénh dich virut Rinde (rinderpest) va mic du ong
khong tim dwgc nguyén nhan, ong ciing di thanh cong trong viéc han ché sy bung phat cta bénh dich bang cach
tiém cho nhiing con gia stic khoé manh mat 4y tir tai mét ctia nhitng con da bi bénh. Rdi sau d6 1a cac nghién ctru &
An Do va chau Phi vé sbt rét, sot rét tiéu den (blackwater fever), bénh xura (surra) & gia suc, ngua va bénh dich
hach va xuat ban nhimg quan sat cta 6ng vé cac bénh nay vao nim 1898. Khong lau sau khi quay lai Pic, ong lai
dugc cir t6i Y va ving nhiét doi noi ong xac nhan cong trinh ciia Ronald Ross vé st rét va lam dwoc mot s cong
viéc c6 ich trong nghién ctru vé nguyén nhan cua cac dang khac nhau cua sot rét va viée kiém soat no bang thude ki
ninh.

Trong nhitng nim cudi ciia cudc doi, Koch di téi két luan 1a truc khudn gy bénh lao & ngudi va bo 1a khac nhau va
tuyén bd cua ong vé didu nay tai Hoi nghi Y hoc qudc té vé Lao ¢ Luan Don nim 1901 da gy ra nhiéu tranh cai,
nhung bay gio thi quan diém ddy cua 6ng dd dwoc cong nhan 1a dung. Cong trinh nghién ciru ctia 6ng vé bénh sdt
Rickettsia di dan dén y tuong moi, ring can bénh nay dugc truyén dé dang tir ngudi sang ngudi hon 14 tir nude

ubng, va vi thé din dén phuong phap kiém soat bénh mai.
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Thang 12 nam 1904, Koch dugc ctr t6i ving Dong Phi ctia ngudi Dirc dé nghién ctru bénh sét & Bd Bién Dong trén
gia suc va ong di tién hanh nhitng quan st quan trong, khong chi v6i dich bénh nay ma con véi nhiing loai gay
bénh Babesia va Trypanosome va bénh xoan khuén spirochaet c6 ngudn gdc lay truyén qua ve, bo; va tiép tuc cong
viéc ctia 6ng trén nhitng sinh vat nay khi 6ng tré vé nha.

Koch 1a nguoi da nhan rat nhiéu giai thudng va huan chuong, hoc vi tién si danh du cua Pai hoc Heidelberg va
Bologna, cong dan danh dy cua thanh phd Berlin, Wollstein va qué huong 6ng Clausthal, thanh vién danh dy cua
gidi khoa hoc han 1am & Berlin, Wien, Posen, Perugia, Napoli va New York. Ong ciing duoc huan chuong danh dy
Puc (German Order of the Crown), Bic ddu bdi tinh ciia German Order of the Red Eagle (1dn diu tién giai thudng
cao qui nay dugc trao cho mot ngudi trong nganh Y) va huén chuong ciia Nga va Tho Nhi Ky. Rét 1au sau khi 6ng
mét, ong con duge ghi cong bang twong dai ki niém va nhiéu hinh thirc khac & mot s6 nudc.

Nam 1905, 6ng nhan duoc giai thudng Nobel danh cho Sinh Iy va Y hoc. Nam 1906, 6ng quay lai Trung Phi dé
nghién ctru vé viée kiém soat bénh triung mii khoan (trypanosomiasis), va & d6 éng di bao céo rang atoxyl ¢é tac
dung chdng lai bénh nay gidng nhu thude ki ninh dbi voi sbt rét. Sau d6 Koch tiép tuc cong viée thue nghiém vé vi
khuén hoc va huyét thanh hoc.

Béc si Koch mét ngay 27 thang 5 nim 1910 tai Baden-Baden.
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PHAN LOAI VI SINH VAT

Vi sinh vit thudc giéi sinh vit nao?
Vi sinh vat khong phai 1a mét nhom phan loai trong sinh gigi ma 1a bao gdm tit ca cac sinh vat c6 kich thudc hién
vi, khong thay rd dugc bang mét thuong, do d6 phai sir dung kinh hién vi thuong hodc kinh hién vi dién tir. Ngoai ra
mudn nghién ciru vi sinh vat ngudi ta phai sir dung t6i phuong phap nudi cdy vo khuén.

Tir trude dén nay c6 rat nhiéu hé théng phan loai sinh vat. Cac don vi phan loai sinh vat n6i chung va vi sinh vét noi
riéng di tir thap 1én cao 1a Loai (Species), Chi (Genus), Ho (Family), B (Order), Lép (Class), Nganh (Phylum),
va Giéi (Kingdom). Hién nay trén giéi con c6 mot mirc phan loai nita goi 1a linh giéi (Domain). Piy la chua ké dén
cac mirc phan loai trung gian nhu Loai phu (Subspecies), Chi phu (Subgenus), Ho phu (Subfamily), B phu
(Suborder), Lép phu (Subclass), Nganh phu (Subphylum).

Trudc day John Ray (1627-1705) va Carl Von Linnaeus (1707-1778) chi
chia ra 2 gidi 1a Thuc vat va Dong vat. Nam 1866 E. H. Haeckel (1834-

1919) b6 sung thém gi¢i Nguyén sinh (Protista).

Nim 1969 R. H. Whitaker (1921-1981) d& xuét hé thong phéan loai 5 gidi:
Khoi sinh (Monera), Nguyén sinh (Protista), Nam (Fungi), Thyc vat
(Plantae) va Bong vat (Animalia) (hinh)

Khoi sinh bao gdm Vi khuén (Bacteria) va Vi khuan lam (Cyanobacteria).

Nguyén sinh bao gdm Dong vat nguyén sinh (Protzoa),

Tao (Algae) va cac Nam soi song trong nudc (Water molds).

Hinh: Hé thong phén loai 5 gi6i sinh vat

Gan day hon c6 hé thng phan loai 6 gidi- nhu 5 gidi trén nhung thém gidi
Cb vi khuén (Archaebacteria), gi¢i Khoi sinh d6i thanh gioi Vi khuan that
(Eubacteria) (P. H. Raven, G. B. Johnson, 2002).

Hinh: Hé thdng phén loai 6 giGi sinh vat

T. Cavalier-Smith (1993) thi lai d& xuit hé thong phén loai 8 gidi:
- Vi khuén that (Eubacteria),

- C6 vi khuén (Archaebacteria),

- Cb trung (Archezoa),

- Sic khuén (Chromista),

- Nam (Fungi),

- Thyc vét (Plantae) va
- bong vat (Animalia).

Theo R. Cavalier-Smith thi ¢6 tring (nhu Giardia) bao gdm céc co thé don
bao nguyén thuy c6 nhan that, c6 ribosom 70S, chua c6 bd may golgi, chua
¢6 ty thé (mitochondria) chua co thé diép luc (chloroplast), chua c6
peroxisome. Hinh: Hé thdng phén loai 8 giGi sinh vat

Séc khuan bao gdm phan 16n cac co thé quang hop chira thé diép luc trong cac

phién (lumen) cia mang luéi ndi chat nhin (rough endpplasmic reticulum)

chr khong phai trong té bao chét (cytoplasm), chang han nhu Téo silic, Tdo nau, Cryptomonas, N4m non.
Nam 1980, Carl R. Woese dua trén nhimg nghién ctru sinh hoc phéan tir phat hién thiy C6 khuan c6 su sai khac 16n trong
trit tw nucleotid & ARN cua ribosom 16S va 18S. Ong dua ra h¢ théng phan loai ba linh giéi (Domain) bao gdm

VSV dai cuong 03/02/09 N.T.T.Thuy 19



- C6 khuin (Archae),
- Vi khuén (Bacteria) va

- Sinh vat nhan thyc (Eucarya).

Bacteria
%& %’é}:m
= =h e

Archaea

0.1 changes per site

Hinh: Hé théng 3 linh gi¢i (domain)
Monera hay 2 linh gidi Vi khuén va C6 khuén thudc nhoém Sinh vat nhén so (Prokaryote), con cac sinh vat khac déu

thugc nhém Sinh vat nhan that (Eukaryote). Sai khac giita 3 linh gigi Bacteria, Archaca va Eukarya dugc trinh bay

trong bang dudi day:

Pic diém Bacteria Archaea Eukarya
Nhén c¢6 mang nhan va Khong Khong Co
hach nhan
Phure hop bao quan cé Khong Khong Co
mang
Thanh té bao Hau hét c6 Nhiéu loai khac nhau, khong chira Khong chira acid
peptidoglycan chua acid acid muramic muramic
muramic
Mang lipid Chira lién két este, cac Chtra lién két ete, cac chudi Chira lién két este, cac
acid béo mach thing aliphatic phan nhanh acid béo mach thing
Taikhi Co Co Khéng
ARN van chuyén Thymine c6 trong phan | Khong c6 thymine trong nhanh T Co thymine
16n tARN hoac TyC cua tARN tARN m& diu chita
tARN m¢ dau chira N- tARN m¢ dau chira methionine methionine
formylmethionine
mARN da cistron Co Co Khong
Intron trong mARN Khoéng Khong Co
Ghép ndi, gan mii va gan dudi Khong Khong Co
polyA vao mARN

C6 khuén 1a nhom vi sinh vat c6 ngudn gbe cb xua. Chiing bao gdm cac nhom vi khudn c6 thé phat trién duge trong
cac moi trudng cuc doan (extra), chiang han nhu nhom wa man (Halobacteriales), nhém wa nhiét (Thermococcales,
Thermoproteus, nhom ky khi
Methanomicrobiales), nhém vi khuan luu huynh ua nhiét (Sulfobales, Desulfurococcales).

Thermoplasmatales), sinh metan (Methanococcales, Methanobacteriales,

Monera trong hé thong 5 giéi twong duong véi Vi khuan va C6 khuan trong hé thong 8 gidi va trong hé thong 3 linh
giéi. Nguyén sinh trong hé théng 5 gidi twong duong voi 3 gidi Co trung (Archaezoa), Nguyén sinh (Protista-
Protozoa) va Séac khuin (Chromista) trong hé théng 8 gidi va twong duong v6i 5 nhom sau day trong hé théng 3 linh
gidi (domain): Archaezoa, Euglenozoa, Alveolata, Stramenopila va Rhodophyta.

Theo hé théng 3 linh gidi thi Archaezoa bao gdbm Diplomonad, Trichomonad va Microsporidian. Euglenozoa ao
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gdm Euglenoid va Kinetoplastid. Alveolata bao gém Dinoflagellate, Apicomplexan, va Ciliate. Strmenopila bao
gém Tao silic (Diatoms), Tao vang (Golden algae), Tao nau (Brown algae) va Nam soi séng trong nudc (Water
mold). Rhodophyta gdbm cac Tao do (Red algae). Riéng Tao luc (Green algae) thi mot phan thudc Nguyén sinh
(Protista) mot phén thudc Thuc vat (Plantae)

Phén 16n vi sinh vat thudc vé ba nhém ¢ khuin, vi khudn va nguyén sinh. Trong gii nim, thi ndm men (yeast),
ném soi (filamentous fungi) va dang soi (mycelia) cia moi ndm 16n déu duoc coi 13 vi sinh vét. Nhu vay 14 vi sinh
vat khong cé mat trong hai gidi dong vat va thuc vat. Nguoi ta udc tinh trong s6 1,5 triéu loai sinh vat co khoang
200 000 loai vi sinh vat (100 000 loai dong vat nguyén sinh va tao, 90 000 loai nam, 2500 loai vi khuan lam va 1500
loi vi khuan). Tuy nhién hang ndm, c6 thém hang nghin loai sinh vat mé&i duoc phat hién, trong d6 c6 khong it loai
vi sinh vat.

Virus 1a mot dang dac biét chua co cAu tric co thé cho nén chua duge ké dén trong $6 200 000 loai vi sinh vat noi

trén. S virus da duoc dat tén la khoang 4000 loai.

PHAN LOAI VI SINH VAT THEO Linnaeus
Phan loai theo nha tu nhién hoc Thuy dién Carl Linnaeus

a. So luoc tiéu st cua Linnaeus(1707 - 1778)

Linnaeus sinh ngay 23- 5- 1707 ¢ Thuy Dién. Ngay tir khi con hoc tiéu hoc va trung hoc, Linnaeus da khong cham
chi hoc bai & 16p, & truong bing mai mé quan sat thu thdp cac miu vat vé cay co, hoa, 14, qua...0 ngoai troi, trong
thién nhién. Luc 8 tudi nguoi ta da goi dua Linnaeus 1a " Nha thuc vat tré ".

Nim 20 tudi, Linnaeus vao hoc & truong Y va ba nam sau, ndm 1730, duogc giit lai truong lam phu giang. Nam nim
sau, nam 1735, 6ng bao vé thanh cong ludn an tién si Y khoa tai Halan. Sau do, trong ba nam lién, ong lan luot hoc
thém & Duc, Panmach, Anh va Phép, 1a nhitng trung tdm van hoéa 16n thoi do.

Nim 1738 6ng trd vé qué dé theo dudi nghé thiy thudc. Nam 1741, lac 34 tudi ong duoc cir 1am gido su dai hoc. Tir
d6 toi lac mat, ong két hop giang day, nghién ctru va bién soan tai liéu khoa hoc.

Linnaeus mat nam 1778, tho 71 tudi

b. Cong trinh khoa hoc cua Linnaeus:

Nam 1732, khoang thoi gian ndy, ngudi ta da biét it nhat 1a 70.000 loai, sau khi di ngang qua ving phia Bic ban dao
Scandinever, ving dugc coi 1a khong c6 diéu kién thuén loi d6i véi sy phdn thinh cua khu hé dong va thuc vat,
trong mot thoi gian ngén Linne d4 phat hién gan 100 loai cdy méi. Linnaeus di nghién ctru cac co quan sinh san clia
thuc vat, va ¢6 chii y dén nhiing sai khac vé loai. Sau nay trén co so d6 ong di xiy dung hé théng phan loai cua
minh. Nam 1735 Linnaeus da xuét ban cubn sach "Hé thong cta tu nhién " trong d6 trinh bay hé thng phan loai
clia gioi dong vat va thuc vat do ong lap ra, gdm 4 nhom tir nho dén 16n 1a: Loai (chi (b§ (16/p. Hé thong nay
dugc coi 1a ong t6 cia hé thong phan loai hién dai. Chinh Linnaeus 13 nguoi sang 1ap ra Khoa hoc phan loai
(Taxanomy hay la Systematics) nghién ciru sap xép cac loai sinh vat.

Vi du: Linnaeus chia gi¢i thuc vat thanh 24 16p, giéi dong vat thanh 6 16p. Pong gop 16n nhat cua Linnaeus dbi véi
cong tac phan loai la da nghi ra dugc mot cach dat tén sinh vat rat chit ché va thun tién. Mdi sinh vat dugc 201
béng hai tén cua tiéng Latinh, tén dau viét hoa, chi Chi (Genus), tén sau viét thwdng, chi Loai (Species). Ching
han trong chi méo Felis c6 méo nha: Felis domesticus, su ti: Felis Leo, cop: Felis Tigris.

T nam 1746 dén nam 1753, trong bay nam. Linnaeus da soan va in thém quyén "Thyc vat chi", trinh bay cac chia
khoa va két qua phén loai thyc vat. Viée phéan loai chii yéu dua trén céc ngoai hinh, d& thiy va d& nhan dang nhét
giira cac sinh vat.

Chia khoéa phan loai d6 c6 nhugc diém 16n nhat 1a chua tinh duoc cac khac biét vé kich thude, hinh dang ngoai Xuét
hién do cac giai doan phat trién khac nhau (trimg, sau, nhong, ngai...), hodc ché d6 dinh dudng khac nhau (nhét 1a
ddi véi thuc vat). Chéng han Oc sén thudc Chi Cerion & quén dao Caribe da dugc phan loai thanh 600 tram loai,

nhung xét ky ludng thi chi gdm c6... hai Loai! Mot han ché nita ctia Linnaeus 1a da phén loai sinh vat theo quan
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diém Thuong dé sang tao mudn loai bit bién qua thoi gian. Tuy nhién, Linnaeus da nhén ra sai lam ctiia minh va ty
¥ bac bo cac phan lién quan dén quan diém bét bién.

Hién nay, thé gi¢i van chép nhén rong rdi va trong nhiing nét co ban phuong phép phén loai cua Linnaeus, nhu trinh
bay trong ban tai ban lan thir 10 quyén hé thong tu nhién (1758), gdm 1384 trang. Sinh vét dwoc chia thanh cac
nhém tir 16n d&én nho: Gidi (Lép (Bo (Chi (Loai. Cac nhom trung gian dugc goi 1a phu. Nay ta thém Nganh giita
Gidi va Lép. Chang han, trong gidi dong vat co Nganh dong vat khong xuong séng va Nganh dong vét ¢ xuong
séng. Mbi Nganh lai bao gdm nhiéu Lép. Chéng han, Nganh dong vat c6 xuong séng gdm nam Lép: c4, éch nhai,
bo sat, chim va thu.

Ngoai ra, nguoi ta con thém Ho vao giira Bo va Chi. Vi du: cay cai bép, su hao, su lo, cai xanh... déu thuoc Ho cai.
Sau d6 hé théng phén loai cua Linnaeus da dugc R.H Whitaker cai tién thém mot lan nita vao nim 1969 va gém 5
gidi sinh vat: Sinh vat c6 nhan nguyén thuy, nguyén sinh vét, thuc vat, nam va dong vat. Do 1a hé théng phéan loai

dugc thira nhan rong rii nhat ngay nay.
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CHUONG 1-VI SINH VAT NHAN SO
Muc dich: Gidi thiéu nhom vi sinh vdt nhan so, trong do de cdp dén hai dai dién co ban cia
nhom nay, do la vi khudn va xa khudn. Gidi thiéu hinh thdi, cdu tao, sinh san, phan logi cua 2
dai dién chinh nay.
VI KHUAN
Trong phan nay st dung vi khuan theo nghia hep, nghia 14 khong bao gom xa khuan (Actinomycetes),
niém vi khuan (Myxobacteriales), xoan thé (Spirochaetales), Rickettsias va Mycoplasmas.

Mot sé dac diem chung cua vi khuan:

- Vi khuan nho va don gian vé mit ciu trac khi dugc so sanh véi sinh vat nhan chuan, tuy nhién
chung thuong c6 hinh dang va kich thudc dac trung.

- Té bao chit thuong chira mot vai thanh phan khong c6 mang bao boc nhu thé vui, riboxom va
thé nhan mang vat chét di truyén ciia no.

- Thanh té bao nhan so hau nhu ludn chira peptidoglican - mot thanh phan hoa hoc phtc tap (dua
vao day dé phan biét vi khuan gram 4m va gram duong)

- Céc thanh phan nhu 16p mang nhay, tién mao va khuan mao nim phia ngoai thanh té bao va c¢6
nhitng chtrc ning dic biét (day ciing 13 nhitng dic diém sir dung dé phan loai va dinh tén vi khuén).

- Mot sb vi khuan c6 kha ning sinh ndi bao tir néu co thé dén mot giai doan sinh trudng phat

trién nao d6 hodc dé chong lai mot s6 cac di€u kién bat loi cua moi truong.

1. Hinh thai, kich thwéc cta vi khuén

Dua vao hinh thai bén ngoai ctia vi khuan, ngudi ta chia chiing ra 1am ba loai: cau khuén, truc khuan,
xoan khuén. Giira ba loai nay con ¢ cc dang hinh thai trung gian nhu cu truc khuan, phiy khuan.
CAu khuén: 12 loai vi khuan c6 hinh cau, tuy nhién mat s6 ¢6 hinh ngon nén (phé cu khuén)
hodc hinh hat ca phé (1au cau khuan).

Kich thudc cia cau khuan thay d6i tir 0.5-1 pm

Cau khuan c6 cac dic tinh nhu: khong hinh thanh bao tir, khong ¢6 co quan di dong.

Dua vao kha ning sip xép té bao sau khi phan cit ma ngudi ta lai chia thanh cac loai nhu: don
cau khuan, song cau khuan (Diplococcus), ti ciu khuan (Tetracoccus), bat cau khuan (Sarcina),

lién cau khuan (Streptococcus) va tu cau khuan (Staphylococcus).

Diplococcus Sarcina Staphylococcus Streptococcus
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Trwe khuin: L3 tén chung dé chi tit ca cac vi khuan c6 hinh que. Kich thuéc khoang 0.5-1 x 1-
4 um. Céc loai truc khuan thudng gip thudc vé cac gidng sau:

- Bacillus (Bac.): tryc khuan gram dwong, sinh bao tir, chiéu ngang cua bao tir khéng vuot qua
chidu ngang ctia t& bao nén khi co bao tir, té bao khong bi bién dang. Thuong thudc loai hiéu khi
hodc ki khi khong bét budc. Da sb giy
bénh. Vi du bénh nhiét than (B.
anthracis), ngd doc thic an (B.
cereus), lam hong thuc pham (B.

coagulaus)

- Escherichia: Cac tryc khuan gram
am, khong sinh bao tr, co thé thuong
c6 chu mao, gom céc giong Samonella,

Shigella, Escherichia, Serratia...

E. coli Shigella spp.
- Pseudomonas (Ps.): truc khuan gram 4m, khong sinh bao tir, co _9"@7'5? ?
, i
mot tién mao hodc mdt chum ti€n mao moc ¢ dinh, thuong sinh sac TS ‘5’ e,: ’%{i
b, 4 ¢ »
t6. Mot s6 1am hong thuc pham (Ps. fluorescens), mot sb gy bénh & A s:;g_\ %
I f* o
nguoi. 3‘% g )"\‘)/'
, » . o, \m ;4&‘ l_r.,-—f
Mot so giong khac cling co6 hinh thdi twong tu giong nay la = © @ gf
Xanthomonas, Photobacterium, Azotomonas, Nitrobacter... “ /v’ ps ﬁ
- Clostridium (CL.): truc khuan gram duong, kich thudc tir 0.5-1x3-
8um, sinh bao tir, chiéu gnang cta bao tir thudng 16n hon chiéu
ngang té bao do d6 thudng 1am cho vi khuan c6 hinh thoi hay hinh
dui tréng. Thudng thudc loai ki khi bit budc. C6 nhitng loai c6 ich
nhu Cl. pasteurianum. Co nhiing loai gdy bénh nhu tryc khuin uén

véan CI. tetani, truc khuan gay ngd doc thirc dn CI. botulinum.

Cl. Botulinum
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Xoin khuan (Spirillum): gdm tat ca vi khudn c6 tir hai vong xodn tré 1én, gram duong, di dong
duoc nho mot hay nhiéu tién mao moc
& dinh. C6 kich thu6c thay doi tir 0.5-
3x5-40pum. Pa sb 1a cac loai séng hoai
sinh. Hinh thai trung gian gitra xodn
khuan va truc khuén 13 phay khuan (vi

khuan c6 1 vong xoan)

Xoan khuén Treponema pallidum ~ Phiy khuén V. cholera
gay bénh giang mai gdy bénh ta

2.Cau ti_lO té bao vi khuan (xem phim)

Z . 2 , . N £ A} Cell membrane
Té bao vi khuan dugc cau tao boi cac phan ; ) DNA

bét budc nhu thanh TB, mang TB, nguyén
sinh chét, thé nhan. Ngoai ra mot s6 10di |Ribosome <=
con duge ciu tao boi nhimng thanh phan
khong bat budc nhu 16p vo nhay, tién mao,

khuan mao va noi bao tir.

2.1. Thanh té bao (cell wall)
Thanh té bao vi khuan c6 kich thudc khac nhau tuy loai, nhin chung vi khuan gram duong co
thanh té bao day hon, khoang 14-18nm.

Vai tro:

Thanh té bao giup duy tri hinh thai cta té bao, hd trg sy chuyén dong cua tién mao (flagellum),
gitp té bao dé khang v&i ap suat tham thau, hd tro qua trinh phén cat té bao, can trd sy xAm nhap
ctia mot s6 chat co phan tir 16n, lién quan dén tinh khang nguyén, tinh gy bénh, tinh man cam
v6i thye khuan thé (bacteriophage).

Cdu tao va thanh phan hod hoc:

Niam 1884 H.Christian Gram d nghi ra phuong phdp nhuém phan biét dé phan chia vi khuan
thanh 2 nhom khac nhau: vi khuan Gram duong (G+) va vi khuan Gram 4m (G-).
Phuong phép nhuém Gram vé sau duoc sir dung rong rai khi dinh loai vi sinh vat. Thanh phﬁn

ho4 hoc cuia 2 nhém nay khac nhau chu yéu nhu sau:

Gram duong | Gram am
Thanh phan Ty 18 % d6i voi khoi luong khé ctia thanh té bao
Peptidoglycan 30-95 5-20
Acid teicoic (Teichoic acid) Cao 0
Lipid Hau nhu khéng c6 20
Protein Khoéng c6 hodc co it Cao
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Hinh: Thanh té bao vi khuan (a) Gram duong (b) Gram am

2.2. Mang nguyén sinh chit (CM-cell membrane) (protoplasmic membrane, plasma membrane):
Bén dudi 16p thanh té bao 1a 16p mang nguyén sinh chét, day khoang 50-100A° va chiém khoang
10-15% khéi lugng té bao vi khuén.
Vai tro:

- Khéng ché sy qua lai ciia cac chit dinh dudng, cic san phdm trao d6i chét

- Duy tri ap suét tham thau binh thuong trong té bao.

- La noi sinh tong hop cc thanh phan cua thanh té bao va cac polyme ctia bao nhay (capsule).

- La noi tién hanh qué trinh phosphoryl oxy hod va qué trinh phosphoryl quang hop (& vi

khuan ty dudng quang ning)

- La noi tong hop nhiéu enzym, cac protein cta chudi ho hap.

- Cung cap nang luong cho su hoat dong cua tién mao.
Cdu tao:
Mang sinh chat hay mang té bao chit ¢ vi khuan ciing tuong tu nhu & cac sinh vat khac. Ching
chu tao boi 2 1dp
phospholipid (PL) (chiém =~ ¢eolipid
30-40% khdi luong cua

Cholesterol

mang) va cac protein

5 N3 Phospholipid
(ndm trong, ngoai hay xen Protein xuyén ming

gitta mang, chiém 60-
70% khdi luong cua  Glyeoprotein

mang). Pau phosphat clia

PL tich dién, phan cuc, wva = Diuwanuée -}

nuoc; dudi hydrocarbon

khong tich dién, khong

phan cuc, ky nude. Hinh: Mang nguyén sinh chat cta té bao vi khuan
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2.3. Té bao chit (Cytoplasm)

Té bao chat 1a ph?m chinh cua té bao vi khuan, chira téi 80% 1a nudc, 1a khdi chat keo co tinh
chat di thé (gom nhiéu tudng phan tan, cic hat keo co kich thudc co ban khac nhau) nim bén
trong mang sinh chat. Trang thai phan tan cta keo ludn bién d6i vao diéu kién méi truong va
hoat dong sdng cua té bao.

Khi con non, té bao chat co cdu tao ddng nhat va bat mau giéng nhau khi nhuém mau. Khi gia,
do xuét hién khong bao va cac thé an nhap ma TBC trd nén 16n nhon, bat mau khong déu va c6
tinh chiét quang khac nhau.

Cdu tao:

Trong t€ bao chat c6 protein, acid nucleic, hydrat carbon, lipid, cac ion v6 co va nhiéu nhi€u chat

khac c6 khéi lwong phéan tir thip. Bao quan dang
luu ¥ trong TBC 1a riboxom (ribosome). Riboxom
nam tu do trong té bao chat va chiém t6i 70% trong
luong kho ciia TBC. Riboxom gdm 2 tiéu phin
(50S va 30S), hai tiéu phan nay két hop v6i nhau

tao thanh ribosom 70S. S 1a don vi Svedberg- dai
Large subunit

luong do toc do ling khi ly tim cao tdc.

Trong té bao chit cua vi khuan con c6 thé gip cac chat dy trir nhu cc hat glycogen, hat PHB
(Poly-B-hydroxybutyrat), cyanophycin, phycocyanin, cac hat di nhiém sic (metachromatic body),
cac giot luu huynh...

O loai vi khudn diét con trung Bacillus thuringiensis va Bacillus sphaericus con gip tinh thé
doc (parasoral body) hinh qua tram, c6 ban chat protein va chira nhitg doc t6 c6 thé giét hai
trén 100 loai sau hai (tinh thé doc chi giai phong doc td trong méi trudng kiém do do cac vi
khuan nay hoan toan vo hai v&i ngudi, gia suc, gia cam, thuy hai san-co hai déi véi tam).

Bacillus sphaericus cé thé diét cung quang cua céac loai muoi.

Crystal Spore Spore Crystal

Hinh: Bao tir (spore) va Tinh thé doc (Crystal) & Bacillus thuringiensis (trai) va Bacillus
sphaericus (phai).
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2.4. Thé nhan (Nuclear body)
Vi khuan khong c6 mang nhan, d6 1a moét 1 nhiém sac thé duy nhat dang vong chtra 1 soi ADN

xodn kép (6 xa khuan Streptomyces c¢6 thé gip nhiém

sdc thé dang thang), thuong khong két hop vdi protein
histon. Vi té bao vi khuan chua c6 mang nhan nén con
duoc goi la té bao nhan so. Ngoai ra & mot s6 vi khuan

con c6 AND ngoai NST v6i dang vong nhd khép kin, co

kha nang sao chép doc 1ap duoc goi 1a plasmid.

Thé nhan 14 b phan chira dung thong tin di truyén cta 0.5 pym

vi khuan. Hinh: Thé nhan trong té bao vi khuén E coli

2.5. Bao nhay (Capsule)

Bao nhiy hay giap mac gip & phia ngoai mot s loai vi khuan. C6 nhiéu mtrc d6 khac nhau:
- Bao nhdy mong (vi gidp mac, microcapssule)
- Bao nhay (giap mac, capsule)

- Khdi nhiy (zooglea)
Cau tao:

Thanh phan cha yéu cta bao nhay 1a polysaccarid, ngoai ra ciing c6 polypeptid va protein. Trong
thanh phan polysaccarid ngoai glucose con cd glucosamin, ramnose, acid 2-keto-3-
deoxygalacturonic, acid uronic, acid pyruvic, acid acetic...
Vai tro:

-Béo vé vi khuan trong diéu kién kho han, bao vé vi khuan tranh bi thuc bao (truong hop
phé cau khuan-Diplococcus pneumoniae)

-Cung cap chat dinh dudng cho vi khuédn khi thiéu thirc an

-La noi tich luy mot sb san phdm trao d6i cht (dextran, xanthane...)

-Gitp vi khuin bam vao gia thé (truong hop cac vi khuin gdy sdu ring nhu

Streptococcus salivarrius,

Streptococcus mutans...)
Vi khuan Acetobacter xylinum c6
bao nhdy ciu tao boi cellulose.

Nguoi ta dung vi khuan nay nuoi

cady trén nudc dua dé ché tao ra

thach dira (Nata de coco). Hinh: Vi khuan Acetobacter xylinum

Vi khuin Leuconostoc mesenteroides c6 bao nhiy day chira hop chit polyme 1a dextran c6 tic dung thay
huyét twong khi cip ctru ma thiéu huyét trong. San pham nay rt quan trong khi ¢6 chién tranh. Vi khuan
ndy thuong gip & cac nha may dudng va giy ton that duong trong cac bé chira nudc ép mia. Nho enzym
dextransuccrase ma duong saccharose bi chuyén thanh dextran va fructose.
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Mot s bao nhdy ctia vi khuan con duoc dung dé san xuat xantan (xanthane) dung lam chat phu
gia trong coéng nghiép dau mo.

Mudn quan sat bao nhdy thuong boi 1én tiéu ban véi muyc tau, bao nhay ¢6 mau tring hién 1én trén nén tdi.
2. 6. Tién mao (flagella)

Tién mao (16ng roi) la nhiing s¢i long dai, khong phai c6 mat &
moi vi khuan, ching quyét dinh kha ning va phuong thirc di
dong cua vi khuén.

Tién mao co thé gdc (basal body), gdm 1 tru nho duoc gin voi 4 dia
tron (vi khuan G ) ¢6 dang vong nhan (ring), ky hiéu 1a cac vong
LP,S va M. Vong L nim ngodi cing, twong Ung véi 16p
liposaccarid cua mang ngoai; vong P tuong ung voi 16p
peptidoglycan, vong S tuong tmg véi 16p khong gian chu cht
vong M nam & trong cuing. Vi khuan G* chi ¢6 2 vong: 1 vong nam

ngoai tuong tmg voi thanh té bao va 1 vong trong tuong tng véi
mang sinh chat. Xuyén gifta cac vong 13 1 try nho (rod) c6 dudng kinh 7nm. Bao boc tién mao & phan
phia ngoai 13 mot bao ngin c6 hinh méc (hook). Soi tién mao (filament) dai khoang 10-20pm va c6
duong kinh khoang 13-20nm. Puong kinh ctua bao hinh méc 1a 17nm. Khoang cach gilra vong S va
vong M 1a 3mm, giira vong P va vong L 1a 9nm, giita vong P va vong S 1a 12nm. Puong kinh cta cac

ong 1a 22nm, dudng kinh cac 16 & cac vong 1a 10nm. .
vong la , duong cac 10 ¢ cac vong 1a 10 Fiam Paditive Gram-Negative

Khoang cach tir mit ngoai ctia vong L dén mit trong

) . . A Je x . Filament — ~¢
cta vong M 1a 27nm. S¢i ti€n mao cau tao boi loai F

protein co tén la flagellin, co trong luong phan tir 1a
30.000-60.000. Mot s vi khuan c6 bao 1ong (sheath)
bao boc sudt chiéu dai soi, nhu & truong hop chi

% Quter Membrane
Peptidoglycan(pg)

Bdellovibrio hay vi khuan ta Vibrio cholera.
Céc tiéu phan (subunit) cua flagellin dugc tong hop

#Inner Membrane

tr cac hat riboxom nam gan mang sinh chat va di  Cell Membrane)

(Cell Membrane)l

qua 161 ma tao dan thanh sgi tién mao.
A . R + oA . R -
Tién mao vi khuan G Tién mao vi khuan G

Tién mao cua vi khuan c6 cac loai khac nhau tuy tirng loai: ()
- Khong c6 tién mao (v6 mao, atrichia) e

) 1 g v - R
- C6 1 tién mao moc & cuc (don mao, monotricha) LT,

- C6 1 chum tién mao moc & cuc (chum mao, lophotricha
0 chim #én mao moe & e (ehien tao, Jophowieta) |~ —qummm—~_-

- C6 2 chum tién mao moc ¢ 2 cuc (song chum mao, amphitricha) amphitrichous

- C6 nhiéu tién mao moc khép quanh té bao (chu mao, peritricha)

- C6 loai tién mao moc & gitta t& bao nhu trudng hop vi khuan

Selenomonas ruminantium.
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Kiéu sap xép tién mao lién quan dén hinh thirc di dong cta vi khuan. Tién mao moc & cuc
gitip vi khuan di dong theo kiéu tién- lui. Ching ddo nguoc hudng bang cach dao ngugc hudng
quay cia tién mao. Vi khuan chu mao di dong theo huéng nio thi cac tién mao chuyén dong
theo hudng ngugc lai. Khi tién mao khong tu lai vé mot huéng thi vi khuan chuyén dong theo
kiéu nhao 16n. Toc d6 di chuyén cta vi khuan c6 tién mao thuong vao khoang 20-80um/gidy,
nghia 1 trong 1 gidy chuyén dong duoc mot khoang cach 16n hon gap 20-80 1an so v6i chiéu dai
ctia co thé chiing.

Céc chi vi khuan thuong c6 tién mao 1a Vibrio, Spirillum,
Pseudomonas, Escherichia, Shigella, Salmonella, Proteus...
O cac chi Clostridium, Bacterium, Bacillus,...co loai ¢co tién
mao c6 loai khong.

Xoin thé ¢6 mdt dang ti€n mao dac biét goi 1a tién mao chu
chat (periplasmic flagella), hay con goi 1a soi truc (axial

fibrils), xudt phat tir cuc té bao va quan quanh co thé. Chung

gitip xoan thé chuyén dong duoc nhd sy udn vin té bao theo
kiéu van nat chai. Hinh: Xoén thé (Spirochete) quan sat du6i kinh hién vi nén den.

Pé xac dinh xem vi khuan c6 tién mao hay khong con co cach thir gian tiép nham biét kha ning
di dong cua ching. Ciy bing que cay nhon dau vao moi truong thach ding chia 0.4% thach
(agar-agar), con goi 1a moi trudng thach mém. Néu thiy vét cdy lan nhanh ra xung quanh thi

chung té 1a vi khuan c6 tién mao, c6 kha nang di dong.

2.7. Khuin mao va khuin mao gi6i tinh (fimbriae, pili)

Khuan mao (hay tiém mao, nhung mao) 13 nhiing soi 16ng rat
manh, rt ngdn moc quanh bé mit t& bao nhiéu vi khuan Gram
am. Chung c6 duong kinh khoang 7-9nm, rong rudt (duong

kinh trong 14 2-2,5nm), s6 lwong khoang 250-300 soi/vi khuan.

bam vao gia thé (nhiéu vi khuan gdy bénh dung khuan mao dé bam chit vao mang nhay cua
duong ho hap, duong tiéu hoa, duong tiét niéu cua ngudi va dong vat).

C6 mot loai khuan mao dit biét goi la khuén mao gidi tinh (sex pili, sex pilus-sé nhiéu), 6 thé
gip & mot s6 vi khuan véi sd luong chi co 1-10/vi khuan. N6 ¢ ciu tao giéng khuan mao,
duong kinh khoang 9-10nm nhung c6 thé rat dai. Chung co6 thé nbi lién gitta hai vi khuan va lam
cau nbi dé chuyén vat chét di truyén (ADN) tir thé cho (donor) sang thé nhan (recipient). Quéa
trinh nay duoc goi 1a qué trinh giao phdi (mating) hay tiép hop (conjugation). Mot sb thuc khuan
thé (bacteriophage) bam vao cac thu thé (receptors) ¢ khuan mao giéi tinh va bat dau chu trinh

phat trién cta ching.
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2.7. Bao tir (spore) va su hinh thanh bao tir

Mot s6 loai vi khuén, trong nhitng giai doan phét trién nhat dinh c6 thé hinh thanh trong té bao
nhitng thé hinh tron hay hinh bau duc goi 1a bao tir. Bao tir thuoong gip ¢ hai gidng truc khuan
gram duwong 13 Bacillus va Clostridium. Mot sb rat it cac loai phdy khuin (nhu Desulfovibrio
desulfuricans), xoan khuan (nhw Spirillum volutans, cau khuan (nhu Sarcina ureae) ciing c6 kha

nang sinh bao tu.

Khi hinh thanh bao tu, t& bao chat va chit nhan tap trung lai 6 mot vi tri nhét dinh trong té bao.
Té bao chét tiép tuc duoc cd dic va tao thanh tién bao tir (prospore). Tién bao tir dugc bao boc
boi nhiéu 16p mang va bat dau khac té bao sinh dudng & chd co tinh chiét quang manh hon. Tién

bao tir s& phat trién dan thanh bao tu.

Bao tir lai dugc bao boc bdi nhiéu 16p mang. Ngoai cung la 16p mang ngoai, tiep dén 1a vo bao
tu (gébm nhi€u 16p, cé tac dung ngan chdn sy tham thau cta nudce va cac chat hoa tan trong nudce.

Duéi vo 14 16p mang trong cia bao tir, trong cung 1a khdi té bao chat cé cau tao dong nhat.

Thoi gian can thiét cho viéc hinh thanh bao tir 1 khac nhau tuy ting loai vi khuan. Trung binh tir
4-8h, c6 khi kéo dai tir 18-20h.

Bao tir vi khuan khi da chin rat khé bat mau. N6 c¢6 kha nang chiu dugc di€u kién bat lgi ctua
ngoai canh. Chiu dugc nhiét do cao, c6 tinh 6n dinh cao doi véi nhiét do thap, cac loai hoa chat

cling nhu cac loai birc xa.
3. Sinh san caa vi khuan (xem phim)

Vi khuan chi sinh san v6 tinh (asexual reproduction), khong sinh san hiru tinh.

Chung sinh san bang cach phan déi (binary fission), hay truc phan. Trong qua trinh nay, mot té

bao me dugc phan thanh 2 té bao con bfmg cach tao vach ngan doi té bao me.

Tuy nhién, mic dit khong co sinh san hitu tinh, nhitng bién ddi di truyén (hay dot bién) van xay
ra trong timg té bao vi khuan thong qua cac hoat dong tai to hop di truyén. Do d6, twong ty nhu

¢ cac sinh vat bac cao, két qua cudi cung la vi khuan cling c6 dugc mét té hop céc tinh nhu:

- Bién nap (transformation): chuyén ADN tran tir mot té bao vi khuan sang té bao khac thong

qua mdi trudong long bén ngoai, hién twong nay gom cé vi khuan chét

- Tai nap (transduction): chuyén ADN ctia virus, vi khuan, hay c4 virus 1dn vi khuan, tir mot té

bao sang té bao khac thong qua thé thue khuan (bacteriophage)

- Giao nap (conjugation): chuyén ADN tir vi khuan nay sang vi khuan khéac thong qua céu tric

protein goi 14 pilus (khuan mao gidi tinh).
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Vi khuan, sau khi nhan duoc ADN tir mdt trong nhimg cach trén, sé tién hanh phan chia va
truyén bo gene tai t6 hop cho thé hé sau.
Lurw y: Viée hinh thanh bao tir & vi khuan khong phai 1a hinh thirc sinh san cta ching vi méi bao

ttr chi hinh thanh nén 1 vi khuin ma thoi.
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4. Phan loai vi khuan (ai doc thém)

T4i t6 hop bang giao nap ¢ E.coli
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PQC THEM PHAN LOAI VI KHUAN

Nguon: www.thuvienkhoahoc.com/tusach/Pa_dang VSV

Vi khuan (Bacteria) theo nghia rong bao gém ca Vi khuan lam (Cyanobacteria) , Xa khuan (Actinomycete), Xodn
thé (Spirochete).v.v.. Theo hé thong phan loai Bergey’s Manual of Systematic Bacteriology phién ban thang 5
nam 2004 thi linh gidi vi khuan thét (eubacteria) dugc chia thanh 24 nganh (phylum) va linh gi¢i ¢b khuén (archae)

gbm 2 nganh.

e Vi khuén that

Actinobacteria - Aquificae - Bacteroidetes - Chlorobi - Chlamydiae - Verrucomicrobia - Chloroflexi-
Chrysiogenetes - Cyanobacteria - Deferribacteres — Deinococcus -Thermus - Dictyoglomi - Fibrobacteres -
Acidobacteria - Firmicutes - Fusobacteria - Gemmatimonadetes - Nitrospirae - Planctomycetes - Proteobacteria -

Spirochaetes - Thermodesulfobacteria - Thermomicrobia - Thermotogae

e Cb khuén
1. Euryarchaeota
2. Crenarchaeota

VI KHUAN O VIET NAM

e Vikhuan giy bénh cho nguwoi va gia sic ¢ Viét Nam bao gom

Chlamydia trachomatis (mat hot), Mycoplasma pneumoniae (viém phoi), Treponema pallidum (giang mai),
Borrelia recurrentis (sdt hdi quy), Leptospira spp. (bénh Leptose), Rickettsia rickettsiae (s6t mo), Coxiella burnetii
(st Q), Corynebacterium diphtheriae (bach héu), Mycobacterium tuberculosis (1ao), Mycobacterium leprae
(phong/htii), Actinomyces spp. (bénh Actinomycose), Bacillus anthracis (than), Clostridium teteni (udn vén),
Clostridium perfringens (ngd doc thit), Neisseria gonorrhoeae (1an), Neisseria meningitidis (viém mang ndo vi
khuan), Diplococcus pneumoniae (viém phdi), Staphylococcus aureus (nhiém khuan tu cau vang), Vibrio cholerae
(td), Helicobacter pylori (viém da day- ta trang), Yersinia pestis (dich hach), Shigella spp. (ly), Salmonella typhi
(thwong han), Salmonella typhi-suis (thwong han lon), Escherichia coli (ia chdy), Pseudomonas aeruginosa (nhiém
khuén mu xanh), Brucella spp. (bénh Brucellose), Bordetella pertusis (ho ga); Enterobacter aerogenese, Klebsiella

pneumoniae, Proteus vulgaris, Streptococcus spp. ( nhidm khuan). ..

e Vi khuén cb dinh nito: Rhizobium spp. va Bradyrhizobium spp. (trong ndt san dau, dd, lac, mudng...),
Azotobacter spp., Clostridium pasteurianum...
eVi khuin thwe phim va cong nghiép: Acetobacter aceti (gidm), Acetobacter xylinum (thach dira),

Brevibacterium spp. (bt ngot, lizin...), Lactobacillus spp. (stta chua), Leuconostoc dextranicum (dextran)...
e Vi khudn trir sdu: Bacillus thuringiengis

eVi khudn lam: cic chi Chamaesiphon , Chroococcus, Gloeothece , Gleocapsa , Prochloron , Fischerella ,

Stigonema, Geitlerinema.

e Xa khuin: Cic chi di phan lap ¢ Viét Nam gém cé: Streptomyces, Actinoplanes, Micromonospora,
Catenuloplanes, Kineosporia, Pseudonocardia, Actinosynnema, Amycolatopsis, Catellatospora, Couchioplanes,

Nocardiopsis, Streptosporangium, Nocardia
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Hinh danh minh hoa

Nhém Vi khuan lu’u huynh mau tia

Chromatlum Thiocapsa Thiocystis Thiospirillum Thiopedia

Nhém Vi khuén khong lru huynh mau tia

V- ] .
Rhodospirillum Rhodopseudomonas Rhodobacter Rhodopila  Rhodocyclus purpureus Rhomicrobium

Nhém Vi khuén lwu huynh mau luc
I " -

Chloroblu Pelodictyon Prosthecochloris

Nhém Vi khuén khong Iru huynh mau luc

Chloronema Chloroflexus

Nhém Vi khuén lam I - by Chroococcales

: N d
Chamaesiphon Chroococcus Glooeothece Gleocapsa Prochloron

Nhém Vi khuén lam II - by Pleurocapsales

Dermocapsa
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Nhém Vi khuén lam III - by Oscillatorriales
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Prochlorothrix Spirulina Pseudanabaena
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Anabaena  Anabaena trong béo hd Cylindrospermum Cylindrospermum Nostoc Scytonema

Nhém Vi khuin lam V - bp Stigonematales
d N L

A
R
B

Calothrix Fischerella Fischerella Geitlerinema
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XA KHUAN

1. Dic diém
Xa khuén 13 nhém vi sinh vat don bao, phan b rong rdi trong tu nhién (trong dit, nudc va cic
co chét hitu co). Chung c6 khuan lac kho va da s6 c6 dang hinh phong xa (actino-) nhung khuan
thé lai c6 dang soi phan nhanh nhu ndm (myces).
Trude déy, vi tri phan loai ctia xa khuan ludn 1 cdu hoi gdy nhiéu tranh luan giita cac nha vi sinh
vat hoc, do né c6 nhitng dic diém vira gidng vi khuan vira giéng nidm. Tuy nhién, dén nay, xa
khuan di dugc chimg minh 13 vi khuan véi nhimg bang ching sau day:
- Mot sé xa khuan nhu cac loai thudc chi Actinomyces va Nocardia rat gidng véi cac loai
vi khuan thudc chi Lactobacillus va Corynebacterium.
- Xa khuan giéng vi khuan ¢ chd khong c6 nhén that, chung chi chira nhiém sic chat phan
bd doc theo cac soi hodc céac té bao.
- Puong kinh cta soi xa khuan va bao tir gidng voi ¢ vi khuan. Pong thoi soi xa khuan
thuong khong chtra vach ngan.
- Xa khuan 14 dich tin cong ciia cac thuc khuan thé giéng nhu vi khuén, trong khi 6, nim
khong bi tan cong boi thyc khuan thé.
- Xa khudn thudong nhay cam vé6i cac khang sinh c6 tic dung 1én vi khuan, nhung lai
thuong khang véi nhitng khang sinh tac dung 1én nim.
- Xa khuan khong chira chitin, chit c6 mat trong sgi va bao tur cla nhiéu ndm, ma khong
c¢6 & vi khuan. Pong thoi giéng nhu phan 16n vi khuan, xa khuan khong chira cellulose.
- Tuong tu véi vi khuén, xa khuan nhay cam voi phan ing acid cua moi truong, dac diém
nay khong ¢6 & nam.
Xa khuén thudc vé 16p Actinobacteria, b Actinomycetales, bao gém 10 duéi bo, 35 ho, 110 chi

va 1000 loai. Hién nay, 478 loai da dugc cong bd thudc chi Streptomyces va hon 500 loai thudce

tat ca cac chi con lai va dugc x€p vao nhom xa khuan hiém.
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2. Cau tao xa khuin

Xa khuén c6 cau tao hé soi (khuan ty), phan nhanh va khong c6 vach ngin ngang. Pudng kinh
soi tir 0.2-1 pm. Nhiéu khuan ty két hop v6i nhau tao thanh hé khuéan ty. Mau sic khudn ty hét
strc phong phu. C6 thé ¢ cac mau tring, vang, da cam, do, luc, lam. ..

DPac diem nudi cay

Xa khuan phan 16n 1a vi sinh vét hiéu khi, N0
3

— Baa I rdn

mot sd it ki khi. Xa khuén thu nhén nang "

Khuzn i
khi zinh

luong nho sy oxy hoa cac hop chit hitu co. > | U)\)\/
Khi nudi ciy trong méi trwong dich thé, xa | o
khuan tao thanh dang bong, l1au rdi ling
xudng day.

Khi nudi ciy trén méi truwong dic, khuan ty T e
xa khuén phat trién thanh hai loai, mot loai
cdm sau vao moi truong dé 1ay nudc va thirc

an goi 1a khuan ty co chit (khuan ty dinh dudng) (substrate mycelium); mot loai phat trién trén

bé mdt modi truong, ngoai khong khi goi 1a
Q/ \

khuan ty khi sinh (aerial mycelium).
Khuén ty khi sinh con duoc goi 1a khuén ty @‘% ﬁ
// b

thir cap dé phan bi¢t voi cac khuan ty so cap

(cac khuan ty bat dau phat trién tir cac bao tir

nay mam). \@
Nhiéu loai chi c¢6 khuan ty co chat nhung

cling ¢ loai (nhu chi Sporichthya) chi cé /Q’{

9
a 1s1 Mot sd dang bao w4 xa khodn
khuan ty khl Slnh. - Bao i den (Mo .m.., LJa) Mie j: (A) ; Th a (B) ;
r \ 5 Socc ; (D).
a Y A a A ? A - Bdo 1 kép {Dlspomua) lf!tmb!rpam (E).
Cau tao va thanh phan hoa h(.)c cua Xa' khuan - Chudi bao W ngin (Olygosporous) : Necardia brevieatena (F) : Catellmiospora (G).

cling tuong tu vi khuén, g(‘A)m ¢6 thanh té bao, mang NSC, nguyén sinh chét, thé nhan, cac hat du
trlr va khong bao.

3. Sinh sén ciia xa khuin

Xa khuén sinh san cht yéu bang bao tir. Sau mot thoi gian phat trién, trén dinh khuan ty khi sinh
s& xuét hién céc soi mang bao tir. Cac sgi nay co thé théng, lugn song, x04n, moc don hay moc
vong. Mot sb bao tir ¢6 sinh nang (tai) bao tir (sporangium), bén trong c6 chita cac bao tir nang
(bao tur kin).

Bao tir xa khuan c6 hinh tron, bau duc, que, try...Hinh dang cud bao tir va sgi mang bao tir co
vai trd quan trong trong viéc dinh tén xa khuan.
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Bao tir tran (conidispore) 13 co quan sinh san cha yéu cia xa khuan. Bao tir tran duoc hinh thanh
theo hai phuong thic khac nhau:

- Su két doan (fragmentation)

Céc hat nhim sic (chét tao thanh thé nhan) trong nguyén sinh chat dugc phan bd déng déu khip
cubng sinh bao tr, sau d6 nguyén sinh chat va cac chat ua kiém co lai va bao boc xung quanh
cac hat nhidm sic dé tao thanh tién bao tir. Vach ngin duoc hinh thanh dan tir phia trong cia
mang té bao va tién dan vao phia bén trong va tao thanh cac vach ngin khong hoan chinh, sau d6
soi bao tir m&i phan cit thanh cac bao tir tran.

Bao tir hinh thanh theo kiéu nay thudng ¢ hinh cau va dugc giai phong ra ngoai khi mang cia
cubng sinh bao tir tan di.

- Sw cdt khiic (segmentation)

Su hinh thanh cac tién bao tir ciing twong tu nhu phan két doan. Sau d6 ca thanh va mang té bao
ddng thoi xuat hién vach ngin ngang phan tach cac tién bao tir cing mot lic — tao thanh mot
chudi bao tir tran.

Bao tir hinh thanh theo kiéu ndy thuong c6 hinh que hay hinh tru.

Ngoai hinh thirc sinh san béng bao tr, trong mdt ) truoong hop, do sy va cham manh, khuén ty
ctia xa khuan dat thanh timg doan, nhitng doan nay khi gip diéu kién thuan loi ciing c6 thé phat

trién thanh cac co thé moi.

4. Vai tro ciia xa khuén
- Xa khuan c6 vai trd quan trong trong viéc hinh thanh dat va tao ra d6 phi nhiéu cho dat.
- Tham gia tich cuc vao cac qua trinh chuyén hoa va phéan giai cac hop chit hitu co phirc
tap (cellulose, chitin, lignin...)
- Hau hét xa khuan thudc gidng Actynomyces c6 kha ning hinh thanh cac chat khang sinh,
day l1a dic diém quan trong nht cta xa khuan
- Trong qua trinh trao ddi chét, xa khuén c6 thé sinh ra cac vitamin nhom B, acid hitu co...
- C6 kha nang sinh ra nhiéu loai men (proteaza, amylaza...)
- Mot sb loai ¢6 kha ning tao thanh cac chat kich thich sinh truong.
Bén canh mot sé xa khuan c6 ich, mot sb xa khuan lai sinh ra cac doc t6 kim ham sy sinh truéng
cua thuc vat, gdy cac bénh kho chira cho nguoi va gia stic. Cac bénh nay dugc goi tén chung la

actinomycose.

5. Phan loai xa Khuan (vai doc thém).
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PQC THEM PHAN LOAI XA KHUAN

Nguon: http://vietsciences.org/khaocuu/nguyenlandung/phanloaixakhuan02.htm

Dé phan loai xa khuan ngudi ta sir dung céc tiéu chuan nhu trinh tw rADN 168, lai ADN, hinh thai, sinh 1y sinh hoa
va hoa phan loai. Hién nay, dai da sb cac nha khoa hoc déng y v&i quan niém hai ching duoc coi 1a hai loai riéng
biét néu chiing gidng nhau dudi 70% khi tién hanh lai ADN. Keswani va cong su da chimg minh ring néu sy tuong
dong gitra hai trinh ty rADN 168 13 98.6% thi xac suat dé mirc d¢ gidng nhau trong phép lai ADN thap hon 70% s&
14 99%. Vi thé gia tri twong dong 98.6% ciia trinh tu rADN 16S dugc coi 1a ngudng dé phan biét hai loai khac nhau.
Tuy nhién, ciing c6 nhiéu nha khoa hoc ldy gi4 tri nay 1a 98%.

Dic biét hoa phan loai la rat quan trong trong viéc phan loai xa khuén. Chung rat ¢o ich trong phan loai 6 mirc d
dén chi. PBo6 1a nhimg dac diém sau: duong, loai acetyl, acid mycolic trong thanh té bao, menaquinone, phospholipid,
acid béo va ty 1¢ GC trong ADN.

Mot s6 mdi trwong va phuwong phap phan 1ap xa khuén:

1. Méi trwong HV (Humic acid-vitamin agar)

Acid humic 1 g CaCO03 0,02 g FeS04.7H20 0,01 g
KCl 1,71¢g MgS04.7H20 0,05 g Na2HPO4 0,5 g
Hon hop vitamin nhém B* 5ml  Cycloheximide 500 mg Thach 18 g
Nude cét 11 pH 72

* Thanh phdn hén hop vitamin nhém B
Thiamine-HC1 10 mg Riboflavin 10 mg Niacin 10 mg
Pyridoxin-HCI 10 mg Inositol 10 mg Ca-Pantothenate 10 mg
Acid p-Aminobenzoic 10 mg Biotin 10 mg Nudc cat 10 ml

2. Moi truong YS (Yeast extract-Soluble starch agar)

Cao nam men 2 g Tinh bot tan 10 g Thach 18 g

Nude cat 11 pH 7,3

Thuong st dung méi trudng Y'S pha lodng 5 1an dé phan lap xa khudn va pha lodng 2 1dn dé nghién ctru.

3. Méi truong Maltose-Bennette

Caonammen 1 g Caothit 1g NZ amine 2 g

Maltose monohydrat 10 g Thach 18 g Nuéc cét 11 pH 7,3
4. Moi trwong ISP-2

Caondm men 4 g Caomalt 10 g Glucose 4 g

Thach 18 g Nuéc cat 11 pH 7,2

5. Méi truwong dich thé YG (Yeast extract-Glucose)

Yeast extract 1% Glucose 1%

Phuong phap RC (Rehydration- Centrifugation method): ding dé phan Iap xa khuin c6 kha ning di dong
- Pé miu kho tu nhién trong 3-5 ngay, nghién nho mau
- L4y 0,5 g miu cho vao 50 ml dém phosphat 10 mM- 5% cao ndm men (pH 7)
- Loai b6 phan ndi trén bé mat

- Giir 6 280C trong 1,5 gio
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- Chuyén 8 ml 16p dich phia trén sang 6ng ly tim
- Ly tam v6i toe @6 3000 rpm (1500 x g) trong 20 phut
- Giir 6 nhiét d¢ phong trong 30 phut
- Chuyén 3 ml 16p dich trén sang dng khéc.
- Lay 1 ml pha loang véi nude cat (10-3, 10-4)
- Trai trén moi truong HV véi dg pha loang 10-2, 10-3, 10-4
- Nuéi cdy & nhiét do 28°C trong 14-21 ngay
Phuong phap SDS-YE (Sodium dodecyl sulfate — Yeast extract method): dé phan Iap tit cé cac loai xa khuin
- Pé miu kho tu nhién trong 3-5 ngay, nghién nho mau
- Lay 1 g mau cho vao 10 ml nudc cat vo tring (10-1)
- Lay 1 ml dich trén cho vao 9 ml SDS-YE trong dém phosphat (10-2) (SDS 0,05%, cao nim men 6%,
dém phosphat 5SmM, pH 7,0)
- Sdc nhiét & 400C trong 20 phut
- Pha lodng bang nudc cit vo tring
- Trai trén moi truong HV
- Nudi cdy & 280C trong 14-21 ngay
Phuong phap DH (Dry heating method): dung dé phan Iap xa khuin chii yéu thudc chi Streptomyces
- Bé mau khé tu nhién trong 3-5 ngay, nghién nhé mau
- Sdy mau & 1000C trong 30 phut
- Rac mot lwong rat nhd mau 1én méi truong HV

- Nuoi cay & 280C trong 7-14 ngay
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CHUONG 2 — VI SINH VAT NHAN CHUAN - VI NAM
Vi sinh vat nhan chuén bao gém cac vi nAm, mot sd dong vat nguyén sinh, mot sb tao don bao
Vi ndm duoc chia thanh 4 nganh (Division, Phylum):
- Nganh Chytridiomycota
- Nganh Zygomycota
- Nganh Ascomycota
- Nganh Basidiomycota
Céc loai nam khong tim thdy (dung ra 1a chua tim thiy) dang sinh san hiru tinh dugc xép chung
vao nhom Nam bat toan — Fungi imperfecti. Hién nay nguoi ta cho rang trong tu nhién c6 khoang
1 triéu dén 1,5 triéu loai ndm nhung méi dinh tén duoc khoang 10 000 chi va 70 000 loai.
Cin cir vao hinh thai ngudi ta chia vi nm thanh hai nhom khac nhau: nhém ndm men (yeast ) va nhom nim
s0i (filamentous fungi). Ching chi khac nhau v& hinh théi chtr khéng phai 14 nhimg don vi phan loai riéng biét.

Nhi¢u nam men cling c¢6 dang sgi va rat kho phan bi¢t véi nam sgi

NAM MEN
N4m men (yeast, levure) chi 1a tén chung dé chi nhém vi ndm thuong c6 ciu tao don bao va
thudng sinh s6i nay nd bang phuong phap nay chdi (budding). NAm men khong thudc vé mot don
vi phan loai nao nhat dinh, chung c6 thé thudc nganh Nam tai (Ascomycota) hodc nganh Ndm dam

(Basidiomycota).

1. Hinh thai, kich thuéc va cu tao ciia té bio nAm men
N4Am men c6 ciu tao t& bao hinh tring hay hinh bau duc (Saccharomyces cerevisiae), hinh dai
(Candida utiles) hoac hinh elip (Candida tropicolis).

Mot s6 ndm men c6 té bao hinh dai ndi tiép nhau thanh nhitng dang soi dwoc goi la khuén ty gia

(pseudomycellium).
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S. cerevisiae Candida C. tropicalis Khuan ty gia cua Endomyces
Bén canh cidc nam men c6 dang quen thudc thuong gap con c6 cac nam men cd t€ bao hinh tam

giac, hinh mi tén.
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Kich thudc cta t& bao nAm men thay dbi theo timg gidng, timg loai.
Kich thudc tir 2.5-5x5-10um. Hinh thai ctia ndm men c6 thé thay d6i
theo diéu kién méi trudong nhét 13 trong méi truong da ci.

NAm men c6 cdu tao don bao va cling nhu céac té bao khac, no bao
g6m thanh TB, mang sinh chat, nguyén sinh chat, nhan hoan chinh va
cac thé an nhdp. Trong thanh té bao, ngoai cac thanh phan di c6 nhu
trong t& bao vi khudn, phan nay chdi cia ndm men con c6 thém chitin,

mdt chat bén viing co6 tac dung bao v¢ choi khi choi con non. Nhan da

c6 mang bao boc hoan chinh. Hinh . Cau tao t€ bao nam men

2.Sinh san cia nam men

Nam men c6 thé sinh san theo 2 phuong thirc: v tinh va hitu tinh

2.1. Sinh san vé tinh

Bao gdm nay chdi, phan cit va bang bao tir

Nay chdi 13 cach sinh san vo tinh dién hinh ctia ndm men. Khi ndm
men trudng thanh s& nay ra mot hodc nhiéu chdi nho. Chdi 16n dan

1én, chat nhan va nguyén sinh chét tir t& bao me duoc chuyén sang

cho cac chdi. Vach ngin s& duoc hinh thanh dé ngan cach gitra chdi
va té bao me dé tao ra cac t& bao mai. TE bao con co thé tach khoi t& bao me hodc dinh trén t& bao
me va tiép tuc nay mAm tao ra mot tap hop té bao nAm men giéng hinh canh cay. Thoi gian dé mot té
bao con hoan chinh va tach ra khoi té bao me 1a 20-30 phut.

Hinh thirc sinh san tht hai ctia nAm men 1a phén céit. Nam men con
¢6 hinh thirc sinh san phan cit nhu vi khuan. Dién hinh cho kiéu
phén cit nay 1a cac ndm men thudc chi Schizosaccharomyces.

Sinh sin bing bao tir:

- Bdo tir dot (arthroconidia hay arthrospore): Khi d6 s& hinh thanh

cac vach ngan ¢ dau cac nam men dang sgi, sau do tach ra thanh cac
bao tir dot. Loai nay gdp ¢ cdc nam men thudc cd hai nganh: Nam tai

va Nam dam. Thuong gédp nhat 1a ¢ cac chi nam men Galactomyces,

Dipodascus (dang vo tinh 1a Geotrichum) va Trichosporon.

- Bdo tir ban: Loai bao tir nay dugc sinh ra trén mot cuéng nhé moc
& cac té bao sinh dudng. Khi bao tir chin n6 dwoc ban ra phia ddi
dién. C6 thé thay duogc hién twong nay khi ciy ziczac trén 6ng thach

nghiéng. Thudng gip bao tir ban & cac chi Bensingtonia, Bullera,

Deoszegia, Kockovaella, Sporobolomyces....
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2.2. Sinh san hiru tinh
Bang bao tir tai (ascospore) duoc sinh ra tir cac thi (asci). Co thé xay ra su tiép hop (conjugation)
gitra hai té bao ndm men tach roi hodc gitra té bao me va chdi. Con ¢6 ca su bién nap truc tiép
trong 1 t& bao sinh dudng (vegetative cell), t& bao nay bién thanh ti khong
qua tiép hop (unconjugated ascus). Thuong trong mdi ti c6 4 hay doi khi
¢6 8 bao tir tai. Trong mot sd trudng hop lai chi co 1-2 bao tir tai. Bao tir tai
¢ chi Saccharomyces c6 dang hinh cau, hinh bau duc; & chi Hanseniaspora
va loai Hansenula anomala c6 dang hinh mii ; & loai Hansenula saturnus
bao tir thi c6 dang qua xoai gitta o vanh dai nhu dang Sao Tho. Mot sb

bao tir tii c6 dang kéo dai hay hinh xodn...B& mit bao tir tii c6 thé nhin

nhui, c6 thé xu xi hodc c6 gai...

3. Vai tro ciia nam men

Pugc tng dung trong cong nghiép san xuit ruou, bia, nudc gia khat, banh my, sinh khdi phuc vu
chdn nudi, cao nAm men.

Puogc st dung dé san xuét cac enzym nhu amylase, invertase, lactase, vitamin B2, cac acid amin
nhu lisin, cystein, methionin.

Bén canh rit nhiéu nim men c6 ich con c6 nhitng loai ndm men c6 thé gay nén hién tuong hu

hong thuc pham va gay bénh cho nguoi va vat nudi (Candida ablicans) (u doc thém)

4. Phén loai nAm men
Dé phan loai nAm men ngudi ta phai tién hanh nghién ctru cac dic diém sau day:
- Pic diém hinh thai: t& bao, khuan lac, kiéu néy chdi, céc dang bao tur vo tinh va hitu tinh,
khuan ty va khuan ty gia...
- Bac diém sinh 1y va sinh hoa:
+ Lén men 13 loai duong
+ Pong hoa 46 ngudn carbon. C6 thé ding bg kit chan doan nhanh ID 32C (Bio Mérieux
SA, Marchy-I’Etoile...)
+ Tinh chdng chiu v6i 0,01% hodc 0,1% cycloheximide (c6 thé bao gdm trong b kit ID 32C).
+ Pdng hoa 6 ngudn nito: nitrate, nitrite, ethylnamine hydrochloride, L-lyzine,
cadaverine dihydrochloride, creatine
+ Sinh truong khi thiéu hut mot sd vitamin (myo-Inositol, calcium pantothenate, biotin,
thiamine hydrochloride, pyridoxin hydrochloride, niacin, folic acid, p-aminobenzoic
acid.
+ Sinh trudng tai cac nhiét do khac nhau: 25, 30, 35, 37, 42°C.
+ Tao thanh tinh bot.
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+ San sinh acid tir glucose

+ Thuy phan Uré

+ Phan gidi Arbutin

+ Phan giai lipid

+ Ning luc san sinh sic tb

+ Sinh trudng trén moi truong chira 50% va 60% Glucose

+ Hoa long gelatine

+ Phéan tng véi Diazonium Blue B

+ Phat trién trén moi truong chira acid acetic 1%

Dé xac dinh loai méi con can phan tich thanh phan acid béo cia té bao, thanh phan
duong trong té bao, phan tich h¢ coenzyme Q, ty 1&¢ G+C, dac tinh huyét thanh mién dich, giai
trinh tur ADN va lai ADN...
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PHAN LOAI VI NAM

Vi ndm dugc chia thanh 4 nganh (Division, Phylum):

- Nganh Chytridiomycota

- Nganh Zygomycota

- Nganh Ascomycota

- Nganh Basidiomycota

Theo thuat ngit Latinh tén cac taxon trong phan loai nim I nhu sau: Nganh-mycota; Nganh phy-mycotina; Lép-
mycetes; Lop phu- mycetidae; Bg-ales; B phu- ineae;Ho-aceae; Ho phu- oideae.

Hién nay ton tai cic hé thong phan loai ndm khong thong nhét voi nhau, chi yéu 1a cic hé thong phén loai theo
Ainsworth va cong su (1973), V.Arx (1981), Ainsworth & Bisby (1983), Kendrick (1992), Ainsworth & Bisby
(1995), Alexopoulos & Mins (1996).

Dua theo hé théng phéan loai theo Giao trinh ndm hoc CBS. CBS Course of Mycology ), 14n xudt ban tht 4, Baarn,
Delft, 1998, vi nAm duoc phén loai nhu sau:

Nganh Loép Lép phu hodc nhém
Labyrinthomorpha Labyrinthulea
Thraustochytriacea
Pseudofungi Hyphochytriomycetes
Oomycetes
Chytridiomycota Chytridiomycetes
Zygomycota Zygomycetes
Trichomycetes
Ascomycota Archiascomycetes
Saccharomycetes
Ascomycetes discomycetes

Major licheneized orders
plectomycetes
pyrenomycetes
loculoascomycetes
powdery mildews
Laboulbeniomycetes
conidial ascomycetes
(Hyphomycetes,

Coclomycetes)

Basidiomycota Urediniomycetes Platyglomycetidae
Urediniomycetidae

Ustilaginomycetes

Hymenomycetes Tremellomycetidae
Dacrymycetidae
Auriculariomycetidae

Hymenomycetidae

Céc loai nim khong tim thay (dung ra 1a chua tim thdy) dang sinh san hitu tinh dwoc xép chung vao nhoém Nim bt
toan — Fungi imperfecti. Hién nay nguoi ta cho rang trong ty nhién c¢6 khoang 1 triéu dén 1,5 triéu loai ndm nhung
méi dinh tén dugc khoang 10 000 chi va 70 000 loai.

Cin cr vao hinh thai ngudi ta chia vi nAm thanh hai nhém khac nhau: nhom Nim men (Yeast ) va nhom Nam soi
(Filamentous fungi). Chang chi khac nhau vé hinh thai chir khong phai 1a nhirng taxon phan loai riéng biét. Nhidu

nam men cling c6 dang s¢i va rat kho phan biét véi nam soi.
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PQC THEM CAC PHUONG PHAP THU'C NGHIEM PE PINH TEN NAM MEN

1. Quan sat hinh thai té bao nAm men va do kich thuéc

Khi x4c dinh hinh thai va kich thudc t& bao ndm men ngudi ta thuong nudi cdy nAm men trong méi trudng thach -
mach nha va méi truong mach nha dich thé. Néu sir dung cac méi truong khéc thi hinh thai va kich thudc té bao
nam men c6 thé thay d6i, khong phu hgp véi hinh thai va kich thude tidu chuan da duoc ghi trong bang phan loai.

Méi truong mach nha: Lay lta dai mach da @ cho niay mam (loai nhap khau ding dé lam bia), dem phoi kho roi xay

nh6 thanh bot. Can 1kg bot nay, thém 3 lit nudce, gitt & 60°C dé dwong hoa cho dén khi hét tinh bot (thir véi dich
Lugol khong thiy c6 mau xanh lam). Loc lay dich trong c6 thé thém 3 long tring trimg rdi tron déu, dun sbi roi loc
liy dich trong. Diéu chinh bang nudc dé c6 ndng do duong dat 6° Baume.

Phan vao cac dung cu thuy tinh da khir tring. Néu lam moi truong dic thi thém 2% thach. Tot nhat 1a ding mam
dai mach, néu khong thi c6 thé dung mam lta. Nong do thich hop dé nuéi cdy nAm men dung khi phén loai 13 5,7°
Baume. C6 tai liéu lai sir dung ndng d6 5-8° Baume. Nam men duoc nudi cdy trong cac dng nghiém thach nghiéng
hodc cac 6ng nghiém dung 3 ml méi trudng dich thé. Nudi cdy & 25-30°C trong 3 ngay, sau d6 lay ra lam tiéu ban
va quan sat. Mu6n do kich thugc té bao nAm men nguoi ta thuong st dung trac vi thi kinh). S6 té bao nim men
duogc do khong it hon 20. Chu ¥ 1a phai do céc té bao truéng thanh chir khong do cac chdi mai nay sinh. Té bao nim
men c6 hinh thai va kich thuéc khac nhau tuy loai, tuy chi. Ching c¢6 thé c6 hinh cu, hinh bau duc, hinh trimg, hinh
quéa chanh chau Au, hinh éng v.v... Khi quan sat t& bao nim men duéi kinh hién vi c6 thé phan biét duoc thanh té
bao, té bao chit, khong bao (vacuole) va cac hat di nhiém (metachromatic granules). Thanh t& bao ndm men thim
hon so v6i nguyén sinh chit, con khong bao thuong c¢6 hinh tron, mau nhat hon. Cac hat di nhim thudng bit anh
sang manh hon, chung lc lu trong nguyén sinh chét theo chuyén dong Brown. Kich thudc cia té bao nim men khac
nhau rat nhidu tuy loai thuy chi, tuy diéu kién sinh truong va cé thé thay doi trong khoang 1-5 x 5-30am hay c6 khi
dai hon nita. Kich thudc té bao ctia cac loai nAm men thong thuong vao khoang 4-5am.

2. Nhudm mau té bao nAm men

Mubn quan sét té bao nAm men mot cach ty my hon nguoi ta thuong st dung cac loai thudc nhuom dé nhudm ca té
bao hodc mot sd phén té bao nAm men. Co thé dung mot trong nhiing loai dung dich thudc nhudém sau day:

Dung dich Lugol

Tot 2g
Todua Kali 4g
Nude cét 100ml

(Nghién nho6 I va K1 trong cdi st roi sau d6 dung nudce hoa tan dan).

Dung dich xanh methylen (methylene blue)

Xanh methylen g
Nudc cét 1000ml
(C6 thé pha thanh dung dich 1% sau d6 loc rdi dung nudc cit pha lodng thém 10 Ian nira).

Dung dich fuchsin cacbolic

Fuchsin kiém (basic fuchsin) 0,1g
Cén 90’ 10ml
Dung dich phenol 3% 90ml

(Hoa tan fuchsin trong cdn, sau d6 tron déu vao dung dich phenol).
Co thé dung que céy, phét dich nuoi céy ndm men thanh mot 16p mong trén phién kinh sau d6 1am kho, ¢b dinh va
nhuém don bang xanh methylen hay fuchsin cacbolic nhu khi nhuém tiéu ban vi khuan. Thuong ngudi ta ding
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lamelle (14 kinh mong) dé quan sat té bao nAm men. Léy mot phién kinh sach nho 1én d6 mét giot thuc nhudém
(xanh methylen chiang han). Giot thuéc nhuém khéng nén to qué (vé sau sé tran khoi lamelle), ciing khong nén nho
qua (tao thanh nhiéu bot khi khi day lamelle). Ldy mot it nAm men di nudi cdy 2-3 ngay hoa vao giot thudc nhudm.
Dit mot canh cua lamelle sat vao phia ngoai giot mau roi ha tir tir lamelle xuéng cho giot mau tran déu khép
lamelle. Néu tran ra ngoai thi dung gidy loc thim bét. Soi & vat kinh nho trude, sau d6 chuyén sang vat kinh 16n. Co
thé can ct vao mac do bat mau dam nhat dé phén biét dugc té bao séng va t& bao chét. Mudn quan sat cac hat
glycogen trong t& bao ndm men thi nhudém béng dung dich Lugol. Té bao s& c6 mau vang nhat con céc hat glicogen
¢6 mau do nau. Mudn quan sat cic giot md trong té bao ndm men c6 thé lam tiéu ban nhu sau:
Ro mot giot formalin 1én phién kinh, dung que cdy ldy mot it nAm men da nudi cdy 48-72 gio hoa vao giot formalin.
pé yén 5 phut sau d6 thém mot giot dung dich thudc nhudm xanh methylen, lai thém mot giot thu6c nhuém soudan
I1I. it lamelle dudi kinh hién vi rdi quan sat ta s& thdy nguyén sinh chit cta té bao nim men bit mau lam nhat,
khong bao khong bt mau con cac giot md ¢ mau do hong.

Thube nhudm soudan 111

Soudan III 0,05¢g

Cén 90% 100ml

Ciing c6 thé nhudém cac giot m& bang phwong phap sau ddy: Liy thudc nhuém den Soudan B (Soudan black B) cho
vao dng nghiém. Dung que cdy ldy mot it ndAm men hoa vao dich thudc nhuém nay. Giir 20 phit. Liy khoang 2 vong
que cay dich thubc nhuém c6 nim men phét 1én phién kinh. Lam khé ty nhién. Nhuom tiéu ban trong 30 gidy bang
dich thudc nhudém safranin. Rira nuée, doi kho rdi soi kinh. Nguyén sinh chat cua t& bao ndm men s& c6 mau do
nhat con céc giot md c¢6 mau den lam.

Thuéc nhudm den Soudan B (theo Burdon)

Soudan black B 0,3g

Con 70% 100ml

(Tron déu, dé 24 gio rdi méi sir dung. Dung trong vong mot thang).
Thuéc nhuém safranin

Dich safranin 2,5% (trong con 95%) 10ml

Nudc cét 100ml

Mubdn nhudém nhén cta té bao nim men c6 thé sir dung phuong phap sau dy:

Lay mot giot nudc dat 1én 1 phién kinh. Ding que cdy ldy mot it nAm men hoa vao giot nudc do6 rdi dan thanh vét
moéng. Lam kho tu nhién. Thém vai giot dung dich picroformol, gitr vai phut sau d6 rira bang con 70%. Ngam tidu
ban vao trong dung dich FeNH,(SO,).12H,0 3% trong 4-7 gio. Ly tiéu ban ra ding nudc rira sach sau d6 lai ngam
vao dich thudc nhuém hematoxilin 10% trong 24 gio. Léy ra rira nude roi lai ngam vao dich FeNH4(SO,4).12H,0
cho dén khi vira mit mau thi lay ra rira sach bang nudc, 1am khé rdi soi kinh. Nguyén sinh chat cta té bao ndm men
¢6 mau tro con nhan té bao c6 mau den.

Dung dich nhuém nhdn té bao

+ Dung dich picroformol:

Dung dich acid picric bdo hoa 75 phan
Axetit acetic glacial 5 phan
Dung dich fomol loang 20 phan
+ Dung dich ngdm FeNH4(S0,),.12H,0
FeNH4(SOy),.12H,0 3g
Nuédce 100ml
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+ Dung dich thudc nhuém hematoxilin

Hematoxilin lg
Con 10ml
Nudce 90ml

Hoa tan hematoxilin trong c¢on, sau d6 thém nudce, day nat bong rdi dé 1 thang sau méi sir dung.

Dé quan sat t& bao nAm men c6 thé dung dung dich nigrozin 5%. Khi d6 té bao s& khong bt mau, c6 thé phan biét
13 trén mot nén mau lam den.

Dé quan sat bao tir tii (tranh 1dm véi cac khong bao) c6 thé sir dung mot s6 cac phuong phap nhuém bao tir da dwoc
gi6i thiéu trong chuong IV (phuong phap nghién ctru vi sinh vat hoc tap 1 NXB KHKT 1971). Ciing ¢6 thé nhuém
bao tir tai bang phwong phap sau day: Ro 1 giot nudc 1én phién kinh. Ding que cdy ldy mét it nAm men trén vao
giot nude, dan thanh vét mong, dé kho ty nhién.

C6 dinh trén ngon lira bang dén con, nhum bang dung dich luc malachit. Nhuém 2 phuat, thuong xuyén ho trén
ngon lira cho béc hoi (khong dugc dun sbi). Rira nude nhe, nhuém thém 30 gidy bang dung dich safranin 0,5%
trong nudc. Nang bao tir s& bit mau xanh lyc con té bao dinh dudng c6 mau hdng.

Dung dich luc malachit

Luc malachit (malachite green) g

Nudc 100ml (khong dun néng)

3. Quan st qua trinh nay chdi ciia té bao nAm men

(str dung cho té bao ndm men dinh dudng khong c6 dang soi - non filamelletous vegetative cells).

CAy mot vong que cdy té bao nAm men mot ngay tudi vao binh nén loai 100ml chira 30ml méi truong dich thé (moi
treong nude chiét mach nha, moi trudng cao ndm men-pepton-Glucose hay méi truong mach nha - cao ndm men -
Glucose - pepton).

Moi truong mach nha - cao nam men - Glucose - pepton

Cao mach nha (malt extract 3g

Cao ndm men (yeast extract) 3g
Glucose 10g
Pepton 5g
Nudc 1000ml

Nu6i cdy trong binh nén & 25-28°C sau hai dén ba ngay tién hanh 14y mau quan sat. Khi quan sat dudi kinh hién vi
can phan biét duogc la ndm men sinh san theo cach nay chdi hay phan cit hodc ca hai.

- Néu nay chdi thi chdi xuét hién & dau? ¢ ca hai dau (hai cuc) hay & vi tri bat ky nao trén té bao? S lugng chdi trén
té bao me?

- Chdi con sau khi phat trién c6 roi khoi té bao me hay khong?

- Dang va kich thugc cua té bao? Cha ¥: phuong phap nay phai ding véi cac moi trudng xac dinh va & pha sinh

truong logarit cua té bao.

4. Quan sat khuin ty gia
C6 mdt s6 ndm men khi phat trién trong nhirmg moéi trudng nudi cdy lau hay trong nhimng diéu kién thiéu oxy c6 thé
tao thanh nhiing té bao dai, xép ndi tiép nhau, dugc goi la khuén ty (mycelium). Nguoi ta phan biét hai loai khuén

ty: khuan ty gia va khuan ty that. Khuén ty that 1a cac té bao dang soi c6 vach ngin, khuan ty gia 1a cac té bao dang
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s¢1 khong c6 vach ngan. Viéc tao thanh khuén ty 1a mot dac diém quan trong trong phan loai ndm men. Ciing c6 mot
it loai nAm men khi phat trién binh thuong ciing tao thanh khuan ty gia (pseudomycelium).

Mubn kiém tra viéc tao thanh khuén ty ngudi ta thudng nudi cdy nAm men trén méi trudng pepton - Glucose, moi
truong khoai tay - Glucose hay moi truong ngo.

Moi truong thach - pepton - Glucose

Pepton 10g
Glucose 20g
Thach 20g
Nudc 1000ml
Moi truong khoai tay - Glucose

Nuéc chiét khoai tay 10% 1000ml
Glucose 20g
Thach 20g

Céch 1am nuéc chiét khoai tdy: can 100g khoai tdy da got vo, rira sach va thai nhé, thém 300ml nuéce, hap ¢ ap luc
lat trong 1 gio sau d6 bd sung nudce cho du 1000ml.

Moi truong ngo
Can 12,5g ngd, thém 300ml nude dun cach thuy 60°C trong 1 gid, loc ldy nude trong. Thém nude cho di 300ml.
Sau d6 thém 3,8g thach. Hip & 4p luc lat trong 15 phut. Loc néng qua bong thim nudc roi phan vao cac dng
nghiém va khtr trung & ap lyc lat trong 15 pht.
D6 moi truong vao hop Petri. Dung que cdy, cdy ndm men thanh 3 cip duong song song ngin, & 3 chd. Ding panh
lay 14 kinh mong (thuong xuyén ngam trong con 70%) dbt nhe hét con, dé ngudi mot chut roi can than dit nhe
nhang 1én vét cdy. Phai cdy thé nao dé hai duong ciy song song & mdi chd c6 chiéu ngang nim gon gitra 14 kinh
mong, hai dau dai hon 14 kinh mong mot chut (dé sau nay d& quan sat). Can chi ¥ 1a bé mat thach phai that kho, khi
day 14 kinh moéng, phai tranh bot khi, day xong phai tranh di chuyén lam x6 1&ch 1a kinh méng.
Ciing c6 thé tién hanh theo phuong phép sau ddy: d6 méi truong vao mot hop Petri, doi ngudi 60°C, dung panh iy
céc phién kinh (lamelle) dit nhe vao dé sao cho c6 mot 16p méi trudng bam vao tao thanh 16p mong trén mot mat
ctia phién kinh. Lap ba phién kinh da phii méi truong nhu vay dat vao hop Petri khac. Trong hop Petri nay c6 dung
mot it nude vo tring va mot gia thuy tinh hinh chit U (cc phién kinh dit thing goc so véi gid thuy tinh). Cay nim
men thanh ba vét trén mdi phién kinh. Phai ciy ba vét nay cach nhau nhu thé nao dé trén mdi vét co thé dat vira mot
14 kinh mong (cac vét ciy song song v6i chiéu rong cua phién kinh). Sau khi dit 14 kinh mét cach nhe nhang va cin
than ta day hop Petri lai va nudi ciy ¢ 25-30°C trong 4-5 ngay. LAy ra va quan sat cac vét cdy dudi kinh hién vi.
Mot vai phong thi nghiém lam theo cach sau: nhd mét it moi truong thach nong 1€n trén bé mat phién kinh, lang
déu dé tao thanh mot 16p that mong. Sau khi kho bé mat, cfiy mdt hoac 2 duong doc theo lam. Léy la kinh moéng dat
1én trén mdi duong cdy. Dt phién kinh vao dia Petri va cho mét it nuéc vo tring dé tranh kho moéi truong. Quan sat
trén kinh hién vi trong vai ngay.

V6i cac phuong phap trén rat dé dang quan sat thiy viée tao thanh khuan ty & mot s loai nAm men.

5. Quan sat bao tir bin (Ballistoconidium, Ballistospore)

Lay 10-15ml méi truong nude chiét mach nha, méi trudng khoai tay - Glucose hay méi trudong bot ngd dua vao mot
dia Petri khi thach déng (nhé 1am khé v6 tring mat thach) lay que cdy dé ciy ndm men theo hai dudng vudng goc &
giita sau d6 up nguoc 1én mot dia Petri khac chira cing méi truong nhung khong cdy ndm men. Trong dia Petri nay
chira 1 lamelle v0 trung, dé & 20°C sau 3 tudn bao tir ban s& tao thanh cac khuén lac trén dia Petri chira moi truong &

phia duéi va lay phan lamelle mang céc bao tir ban dé dua di quan sat dudi kinh hién vi.
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Moi truong bot ngd

Can 60 gam bot ngd hoa vao trong 500ml nudc séi. Pun so6i tiép 1 gid. Loc qua vai man. Thém nudc cho du
1000ml, thém 20g thach. Pun cho tan thach rdi phan vao cac dung cu thuy tinh. Khir tring ¢ ndi ap luc 120 phut
trong 30 phut.

Ciing c6 thé phat hién bao tir ban theo cac cach khac nhu sau:

Céy cac loai nAm men nghi ngd ¢6 hinh thanh bao tir bin 1én méi truong thach - mach nha (trén dia Petri hay 6ng
nghiém thach nghiéng). Sau may ngay nudi cdy trén mit thuy tinh ddi dién véi vét cdy s& c6 mot hinh anh mo giéng
hét v6i hinh dang vét cdy. D6 1a cac bao tir ban d bén ra luwu lai trén phia d6i dién vét ciy.

Hoic cay nim men theo duong thing hodc zich zic vao dia Petri chira moi truong bot ngd, dé ¢ 20°C sau timg thoi
diém 3, 5,7,10, 15 ngay. Up nguoc dia Petri 1én mot phién kinh sach, dé qua dém. Quan sat bao tir ban trén phién

kinh trén kinh hién vi.

6. Quan sat bao ti tui (ascospore)

Mot s6 nAm men c6 kha nang hinh thanh bao tir hiru tinh goi 1a bao tir ti (ascospore hay asconidium). Bao ti thi c6
kha ning bao vé nim men chdng lai v6i nhiéu anh hudng co hai cia diéu kién ngoai canh. Thudng quan sat thy
bao tir thi cia ndm men trong nhitng méi trudng nuui c?y 16u CO thé 1a do viée tich luy mot s6 san pham trao doi
chit da kich thich qua trinh tao thanh bao tir tai. Trong té bao ctia mdi loai nAm men sinh bao tir thi thuong tao
thanh mot s6 lugng bao tir tai nhét dinh. Khi chira bao tir tai thi té bao dugc goi 1a thi (asci, s it - ascus).

Thuong mdi thi 6 4 bao tir, mot s6 loai chi ¢6 1-2 bao tir, mot s6 rat it loai lai co t6i 8 bao tir. Bao tir thi & nAm men
¢6 hinh dang rit khac nhau, ddy ciing 13 mot dic diém thuong ding khi phan loai ndm men. Saccharomyces
cerevisiage va rat nhiéu loai nim men khac c6 bao tir tii hinh cau hay hinh tring. Hansenula anommala,
Hanseniaspora c6 bao tir tii hinh ban ciu, phia dudi c6 mép nhu vanh mii, Pichia membranaefaciens ¢ bao tir tii
vO quy tic (c6 thé co hinh tring, dai, tam gic, bau duc, ban cdu...), Hansenula saturnus c6 hinh bao tir tii hinh qua
xo0ai, ¢ gilta ¢c6 mot vanh dai nho. Bao tir thi Schawanniomyces occidentalis cling c6 hinh dang tuong tu nhu vay
nhung bé mat co gai. Mot s6 loai nAm men lai ¢6 bao ttr ti dai, co khi hinh xodn. Thuong thuong ndm men tao
thanh bao tir tai sau 5-10 ngdy nudi cdy trén moi trudng thach mach nha. Mudn quan sat chi viéc lay mot it ndm
men lam tiéu ban soi tuwoi khong cin nhuém mau. Muc dich viéc quan sat bao tir tii phai tra 151 ba cau hoi sau day:

- N4m men c6 hinh thanh bao tir tai hay khong.

- Bao tir i hinh thanh tir cac té bao dinh dudng khong xay ra sy tiép hop trude d6 hay 14 sau khi c6 su tiép hop
giita hai t& bao dinh dudng; ciing c6 thé 1a xay ra sau khi c6 sy tiép hop giita té bao me va t& bao con (t& bao nay
chdi) cua no.

- Nghién ctru hinh dang bao tir va sb luong ciia bao tir tai

Cdch tién hanh:

N4m men ‘tré’ sau khi nuéi cay qua dém duoc dwa vao méi trudong malt - cao ndm men - Glucose - pepton va dé 2-3
ngay sau d6 dua chuyén vao méi truong sinh bao tir. Gitr & 25°C trong 3 ngay va quan sat dudi kinh hién vi. Néu
khong quan sat thdy bao tir thi lai tiép tuc giit va quan sat timg tuan cho dén 6 tuan lién. Cac méi truong hinh thanh
bao tir ¢6 thé duge s dung 1a moi truong: V-8-agar, Gorodkowa-aga, acetat-agar, malt-yeast-Glucose, pepton-agar,
malt-acetat-agar. Tuy nhién thuong st dung cdc moéi trudng sau:

Moi truong miéng thach cao

Léy hai phén bot thach cao tron v&i mot phﬁ?m nude 1am thanh bot nhdo sau d6 dd vao nhiing cai khuon lam bing
gidy da bo hay gidy thiéc (duong kinh 1-1,5c¢m, cao 1,5-2cm). Dung dao 1am cho nhin bé mit. Sau khi thach cao
d6ng ta loai bo khudn gidy rdi cho vao nhitng hop thity tinh dic biét goi 1a hop Koch. Ciing ¢6 thé 1am nhitng miéng

thach cao hinh tron sau d6 cho vao hop Petri. D6 nude ngép 2/3 chiéu day ciia miéng thach cao sau d6 dua di khir
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tring (120°C trong 30 phat). Cay ndm men tuoi (tir thach nghiéng méi nudi cdy 48 gid tudi). Gitr 25°C trong vai
ngay, lay ra 1am tiéu ban quan sat bao tir tai. Tsetlin (1913) d& nghi trude khi cdy ndm men sang moi trudng miéng

thach cao nén chuan bi nam men tuoi trén moéi truong c6 thanh phan sau:

Nuéc cét: 100 ml
Glucose: 5¢g
KH,POy,: 0,2g
CaCl,: 0,05¢g
MgSOy: 0,05¢g
FeSOy: 0,001g
(NH4),S04: 0,5g

M0i truong miéng thach cao cdi tién

Céch tién hanh nhu trén nhung bé mat miéng thach cao duoc lam 4m bang nudc mach nha lodng hodc dung
dich c6 chira 2% manitol va 0,5% KH,PO,.
Moi truong Gorodkowa (1908)

Nudc thit: lg
Pepton: lg
NaCl: 05¢g
Glucose: 025¢g
Thach: 2g
Nudc: 100ml

Xur Iy voi tia tw ngoai

Ciy ndm men 1én méi trudng Gorodkowa (mdi truong c) roi chiéu tia tir ngoai theo thoi gian khac nhau: 5, 10, 15
phiit. Sau do tiép tuc nudi cdy va quan sat bao tir tui.

Moi truong thach nuwoc

Mbi truong nay 1a méi truong nghéo chi cd nudce va thach, khong b sung thém céac chat dinh dudng khac.

Moi truong Amano (1950)

Amano dé nghi ding phuong phap sau: Cy truyén hai 1dn nAm men trén moi trudng thach thit pepton, 1y nim men

da nuobi cdy 24 gio cay sang moi trudng sau day:

Glucose: 04¢g
Axetat Na khong ngdm nudc: l4dg
Thach: 20¢g
Nudce: 1000 ml

Moi truong dich tinh béot khoai tay 0.5% (Almeida va Lacaza)

CAy ndm men 1én méi truong trén rdi nudi cdy & 37°C, sau d6 quan st bao tir ti theo timg thoi diém thich hop.

Moi truong Kleyn

Natri glutamat (hay asparagin, pepton, glixin):0,25g

Glucose: 0,062¢g
NaCl: 0,062¢g
Natri axetat: 0,5g
KH,POy,: 0,012 g
K,HPO,: 0,02¢g
Biotin (c6 thé khong can): 2+
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Dich hon hop I: 1 ml
Thach: 2g
Nudec: 100 ml
Cach pha dich hdon hop I: MgSO, - 0,4g; CuSO, - 0,002g; FeSO, - 0,2g; MnSO, - 0,2g; NaCl - 0,4g; nudc ct -
100ml).
Chu ¥: Quan sat bao tir tai 1a ddc diém quan trong trong phén loai, tuy nhién trong mot sé trudng hop khé co thé
phat hién thdy bao tir ti. Pidu nay c6 thé do cic nguyén nhan sau:
- Madi truong sinh bao tir tai 1a khong thich hop.
- Chung nghién ctru 14 di tan (heterothalic) hay dong tan (homothalic).
- Bao tir tiii kho phat hién va do ngudi 1am phan loai con thiéu kinh nghiém.

- N4m men nghién ciru thudc loai khong sinh bao tir tai (anascoporogenous).

7. Quan sat dic tinh nudi ciy

Dé quan sat cac dic tinh nudi cdy clia nAm men nguoi ta thuong cdy ndm men 1én méi truong dich thé, moi thudng
thach nghiéng va moi truong thach dia (hodc ding chai Roux). Ciy nim men vao cic éng nghiém dung 3ml moi
truong mach nha 10-15° Baling (xem phan “Quan sat hinh thai t& bio ndm men va do kich thudc”). Nudi cdy ¢ 25°C
roi sau 24 gio, 48 gio, 72 gio va 198 gid ldy ra quan sat. Can quan sat xem ndm men ¢ phat trién & bé mit dich thé
hay khong. Néu c6 thi chung tao thanh vang phu kin, vang phii khong kin hay tao thinh mot vong quanh thanh 6ng
nghiém. Ndm men c6 ling xudng thi quan sat xem cin c¢6 dang xp, dang nhay hay dang rin chic. Quan sat xem
chét dich van trong hay da tré' nén duc. Dung tay dap khé vao day dng xem cin c¢6 ndi 1én hay khong (néu cin xbp
thi d& ndi 1én, néu can ran chac thi kho ndi 1én). Ding que cdy khéu cin, néu cin nhay thi dé khéu Ién ca tang, néu
khong thi kho khéu. Néu ¢ vang thi cdn quan st xem bé mit vang nhu thé ndo, kho hay wét, phang min hay nhin
nheo va ciing can quan sat xem vang day hay mong. Dé quan sat su phat trién cia ndm men trén méi truong thach
nghiéng ta cdy ndm men 1én truong thach - mach nha 12-15° Baling sau d6 dé ¢ tii 4m 25-30°C. Quan sat & ngay
nudi cdy thir 3 va thir 14. Chii y quan sat xem bé mat ciia vét cy Ia tron nhin hay xu xi, u6t bong hay kho, ¢ nép
nhan hay khong, mau sic thé nao, mép thang hay mép ring cua v.v... Dé quan sat khuan lac ta dem mdi truong
thach - mach nha hoac moéi truong gelatin - mach nha phan vao cac hop Petri hay binh Roux, binh Kolle. Dung que
cdy c6 dau nhon cdy nim men thanh mgt cham & chinh giita. Trudc khi cdy can lam kho bé mit (16p thach nén d6
day khoang 5Smm). Nubi cdy ¢ 25°C trong 14 dén 30 ngay. Lay ra quan sat khuan lac 16n. Can cha y miéu ta:

- Kich thuéc khuan lac (v& hinh).

- Chiéu day khuén lac (phai v& hinh cit ngang khuén lac).

- C6 tao thanh nhitng vong dong tam hay khong?

- C6 nhitng hinh tia phong xa hay khong? (tir tim dén gitra hay tir giita dén mép?)

- Giira khuén lac 16i 1én, 16m xudng hay phing?

- Bé mit tron, nhin, bong, w6t hay xu xi, rap, c6 cdu tao nhung hay gai, c6 nép nhan hay khong?

- Mau sac khuan lac.

8. Thi nghiém xac dinh kha ning lén men cac loai duong
Kha ning 1én men céc loai dudong 1a mot trong nhimg chi tiéu quan trong dwoc st dung dé phan loai ndm men.
Trong thi nghiém nay ngudi ta thudng sir dung mdi trudng nude chiét gia dau hay méi truong chiét ndm men 0,5%.

Cdch lam méi truong nwée chiét gid dau: can 200g gia dau thém 1000ml nude. Pun s6i 30 phut. Loc lay dich trong

10i thém nude cho da 1000ml.
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Cdch lam méi trwong nwée chiét ndm men: can 200g men bia ép (hay 100g men bia kho) thém 1000ml nude. Hap

béang ndi hap ap luc trong 15 phut & nhiét d6 120°C. Loc néng qua nhiéu 16p gidy loc. Lai loc ngudi t6i trong. Thém
nude cho du 1000ml. Ciing c6 thé dung cao ndm men v&i ndng do sir dung 1a 0,5%.

Cdch tién hanh.:

- Sir dung 6ng nghiém c6 kich thude 180 x16 mm. Dat nguge mot dng Durham (50x6mm) (miéng ctia dng Durham
cham day dng nghiém).

- Phan 10-15ml méi truong co sé (0,5% cao nam men) va chira timg ngudn dudng khac nhau, & ndng d6 50mM
(twong duong 1%) riéng véi rafinoza 100mM (twong dwong 2%). Riéng ng kiém tra la khong c6 mot ngudn duong
nao. 6ng ddi chimg 1a D-Glucose. Cac 6ng nghiém chira moi truong dwoc khir tring sau d6 cdy vao 100ul (khoang 2
giot) dung dich huyén phii ndm men c6 mét d¢ 107 t& bao/ml, dé 25°C sau mot tuan.

- Quan sat viéc tao CO, ¢ day dng Durham dé biét nAm men c6 hay khong c6 kha nang 1én men timg ngudn dudng.
C6 nam men chi ¢6 thé phat trién ¢ bé mit dich huyén phu va ching c6 kha ning dong hoa cac nguon dudng nay.
Chii y: Theo phuong phap nay mot s truong hop CO, tao ra thap phai xac dinh bang dién cuc CO, hay dung ap ké
Warburg. Trong diéu kién c6 qua it lvong duong dung lam thi nghiém con c6 thé hut moi truong chira duong (va
cdy ndm men) vao nhimg micropipet (hiit dén 1/10ml). Dau pipet sau d6 dugc gin bang vaselin (dd tron thém véi
mot it parafin). Nudi cdy & 25-30°C va hang ngay quan sat xem c6 bot khi sinh ra hay khong, mirc méi truong bi
day ra xa nhiéu hay it. Cac thi nghiém dwoc tién hanh dau tién bang Glucose. Néu nim men c6 kha ning 1én men
Glucose thi hiy lam tiép thi nghiém véi cac loai dudng khac. Mdi ngay quan sat két qua 1én men mot 1an, quan sat

trong 10 ngay lién.

9. Thi nghiém xéc dinh khi ning dong hoa cac hgp chit carbon khic nhau:
Day la dic diém sinh 1y quan trong duing trong phéan loai. C6 2 phuong phap chu yéu duge ding 1a phuong phap
danh gia kha nang sinh truong trén moi trudng dich thé va méi truong dic. Tuy nhién con co thé sir dung phuong

phap dung con dau trén méi truong dic.

9.1. Phwong phdp ddanh gid khd ning sinh truong trén méi truwong dich thé

- Sir dung 6ng nghiém c6 kich thuéc 100x15mm. Cac éng nghiém chtra 1,8 ml méi trudng nito co s& (Nitrogen
base) khong c6 carbon va 0,2 ml ngudn carbon 10X. Céac dng thi nghiém chtra 1% ngudn carbon nghién ciru khac
nhau (twong dwong 50mM), dong thoi 1am mot dng nghiém kiém tra 4m (khong c6 ngudn carbon nio) va mot dng
kiém tra duong dung ngudn carbon 1a D-Glucose.

-46 nguén carbon gém: Glucose, galactoza, L-sorboza, sucroza, maltoza, xenlobioza, trelaloza, lactoza, melibioza,
raffinoza, melezitoza, inulin, tinh bt tan, D-xyloza, L-arabinoza, D- arabinoza, D-riboza, L-rhamnoza, D-
glucosamin, N-acetyl-D-glucosamin, methanol, ethanol, glycerol, erythritol, ribitol, galactitol, D-mannitol, D-
glucitol, a- metyl-D-glucosid, salicin, glucono-d-lacton, D-gluconat, 2-ketogluconat, 5-ketogluconat, DL-lactat,
succinat, citrat, inositol, hexandecan, saccharat, xylitol, L-arabinitol, propan 1,2 diol, butan 2,3 diol, D-glucuronic
acid, D-galacturonic acid.

- Gidng gbc duge chuan bi trén moi trudng thach - pepton - Glucose - cao men - malt dé qua dém. Sau dé té bao
duoc le‘iy ra va pha trong moi trudng nito co sé dat to1 mat do té bao la 25x10%/ml (hay mat do Agqo = 1,0).

- Sau d6 ldy ra 100ml cdy vao cac dng moi truong da chudn bi sin, sau d6 dé tinh hay lic tay timg lic (hang ngay).
Ciing c6 thé lic nghiéng bang may lic ngang (goc léch 15-40°) hay lic tron v6i cac nim men c6 do ling cao.

Danh gia sy sinh truong thuong la ding mét so v6i hai 6ng duong va am bang cach dit mot miéng bia tring vach

mdt duong den va dit dang sau cac ong nghiém dé so sanh. Tuy nhién cé thé ding phuong phép so mau dé so sanh
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v6i cac duong chuan dugce ve tir sinh khoi kho (cach nay thuong it duge dung véi cac t€ bao nam men c6 cac t€ bao

két dinh vi nhau). Thi nghiém c6 thé kéo dai trong mot tuan hodc c6 thé dén 4 tuan.

9.2. Sinh truwong trén méoi trwong thach

ong nghiém co chira 15ml méi truong thach nito co s& & 45°C sau d6 thém 0,5 ml dich huyén phu té bao
nim men duoc chuén bi nhu d3 mo ta & trén va lic cho déu (tranh tao bot). Cac budc phai thao tac nhanh dé thach
khéng bi dong va nim men khong bi chét. Sau d6 db toan bo ra dia Petri vo trung dé 37°C sau 30 phit cho dong
thach. C6 thé sau d6 up ngugc dé 37°C trong 90 phut dé kho mit thach. Sau d6 dat tir 2-5mg timg loai duong
(ngudn carbon) nghién ctru 1én trén bé mat thach gan mép dia Petri. Thong thudng trong mot dia ding 3 loai duong
khéc nhau nhu: Pia thach dugc chia lam 4 goc, 1 goc khong cho ngudn carbon nao (tuy nhién phai lam thi nghiém

kiém tra ca voi D-Glucose). Theo ddi két qua sau 48 gio dén 1 tudn.

9.3. Phuwong phdp diing con diu

Dia Petri gbc chira moi truong malt - cao men - Glucose - pepton - thach chira khoang 25 khuan lac ndm men
nghién ctru khac nhau. Sau d6 ding con déu nhung vo tring in 1én céc dia thach c6 ngudn carbon khac nhau (0,5%
=25 mM) (chii y danh déu vi tri cia cac dia dé khoi bi nham 13n). Mot lan in tir dia gc co thé in 1én 10 dia khac
nhau bit ddu 1a dia dbi ching am (khong chtra ngudn carbon nao) va cudi cing la dia dbi ching duong (chira D-
Glucose).

Chu y thach stir dung phai 1a loai thach tdt khong chira mot thanh phﬁn carbon dé& bj déng hoa nao. Theo doi thi

nghiém tir 48 gio dén 1 tuan.

10. Thi nghiém xac dinh kha ning dong hoa cic ngudn nito

C6 khoang 1/4 cac chung nAm men c6 kha ning sir dung nitrat vi vay déy 1a dac diém can cho phan loai. Tuy nhién
cac thanh phﬁn khéc nhau nhu nitrite, ethylamine, L-lysine, sunfat amon, cadaverine cling can cho céc thi nghiém
phan loai. Phuong phép tién hanh thi nghiém & ddy twong ty nhu cac nghién ctru véi viée sir dung cac hop chét
carbon & trén v&i ca moi truong dich thé va moi truong ddc nhung ¢ ddy dung moi trudng carbon co s& (carbon
base) va phai nu6i nAm men trén mdi truong carbon co sd trong 2 ngdy trudc khi cdy vao cac ngudn nito.

Do nitrit doc cho ndm men va né d& duoc hinh thanh trong méi trudng acid do d6 pH méi truong phai dwoc diéu
chinh dén 6,5. Dung phuong phap danh gia su sinh truong 1a phii hop cho viée nghién ctru kha nang sir dung nitrit
va ethylamin. Trong d6 luong nitrogen dugc ding nén 1a 2-5mM (0,05-0,1%). Tuy nhién ¢ thé quan sat thiy su

sinh truong ¢ mirc do thap & cac ong kiém tra (khong c6 nito) do lugng NH; ¢ khi quyén hoa tan vao méi truong.

11. Thi nghiém xac dinh kha ning hinh thanh hop chét loai tinh bot:

Chuan bi dich Lugol nhu sau:

5g I, va 10g KI dugc pha trong 100ml nudc cat. Pha lodng 5 1an truge khi ding.

Lodder va Kreger - van Rij da sir dung thi nghiém nay dé phan biét hai gidng ndm men Torulopsis (khong hinh

thanh hop chit loai tinh bot) va Cryptococcus (hinh thanh hop chat loai tinh bot).

Moi truong:

(NH,4),S0;: lg
KH,POy,: lg
MgS0,4.7H,0: 0,5¢g
Glucose: 10g
Thach: 25¢g
Nudc cét: 1000 ml
pH: 4,5
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Khir tring méi trudng & nhiét do 110°C (trong 15 phit) sau d6 phan phdi vao cac hdp Petri. Trong mdi hop Petri da
cho san mot giot hon dich vitamin hodc dich ty phan ndm men vo trung. Céy ndm men va nudi ca?iy 25°C trong 1-2
tuan. Sau d6 ding thude thir Lugol dé kiém tra xem c6 hinh thanh hop chét loai tinh bot hay khong. Néu c6 thi vét
ciy s& xuat hién mau xanh.

Phuong Tam Phuong (Trung Qudc) dé nghi sir dung méi trudong dich thé sau day:

(NH,4),SO,: 5¢
KH,POy,: lg
MgSO,4.7H,0: 0,5¢
CaCl,.2H,0: 0,1g
NaCl: 0,1g
Cao nam men: lg
Glucose: 30g
Nudc: 1000 g

Phan vao cac binh tam giac mét 16p mdi truong cao khoang 0,5cm roi khur trung. Cay nam men va nudi cay & 25-

30°C trong ba tuan, sau d6 dung thudc thir Lugol dé kiém tra kha nang sinh tinh bot.

12. Thi nghi¢m xic dinh nhu ciu vitamin cho sinh truwéng ciia nim men:

Céc nam men khac nhau ¢6 nhu cau khac nhau vé vitamin dé sinh truong. Cac thi nghiém ¢ day nham kiém tra sy
sinh trudng cta chung nAm men ving mit tit ca hay timg loai vitamin khéac nhau.

Céch tién hanh nhu sau:

Thi nghiém dugc tién hanh trén moi truong dich thé. Moi truong cé day du cac thanh phan dinh dudng trir vitamin
(mdi truong khong chira ngudn vitamin nio). Toan bd dng nghiém thi nghiém duoc chia thanh hai 16. Mot 16 khong
¢6 mat bat ky mot loai vitamin nao va mét 16 thiéu timg vitamin 1an luot theo thtr tw dudi day (lwong vitamin cho 1

lit moi trudng).

Acid para-amino benzoic acid: 200 mg
Biotin: 20 mg
Acid folic: 2 mg
Myo - inositol: 10 mg
Acid nicotinic: 400 mg
Pantotenat (Ca): 2 mg
Pyridoxin (HCI): 400 mg
Riboflavin: 200 mg
Tiamin HCI: 400 mg

13. Panh gia su sinh trudng trén méi trwdng c6 ndng dd dwong cao

Mot s6 ndm men c6 kha ning sinh trudng trén méi truong c6 ndng dd dudng cao so vai cac chung khéc.

Thi nghiém dugc tién hanh nhu sau: éng thach nghiéng dugc chuan bi véi cao ndm men va thach c6 luong dudng
D-Glucose dat 50% (W/W). Sau d6 gidng nim men dugc cdy vao va kiém tra sy sinh truong & 25°C trong 4 tuan.
Chu y tranh cho méi trudong bi kho bang cach boc bang gidy nén (wax-paper).

14. Danh gia sy phat trién khi c6 mat Cycloheximit

Thi nghiém tién hanh trong méi trudng cd cao ndm men, ngudn nito va D-Glucose nham danh gia kha ning st dung

D-Glucose khi bd sung xycloheximit (d duoc loc v tring) véi ndng do 0,1% hay 0,01%.

VSV dai cwong 03/02/09 N.T.T.Thuy 55



Xycloheximit trc ché sy sinh truong cia Eukaryota bang cac trc ché qua trinh sinh tong hop protein & riboxom loai

80S. Cac ndm men c6 kha niang chéng lai duoc xycloheximit c6 thé da co thay ddi vé loai riboxom nay.

15. Xac dinh hoat tinh phén giai Urea (hay hoat tinh Ureaza)

Moi trwong Christensen:

Pepton: g
NaCl: S5g
KH,POy: 2g
Glucose: 5¢g
Thach: 20g
Nudec: 1000ml

Pun tan méi truong, thém 6ml dung dich d6 phenol (phenol red) c6 ndng do 0,2% trong con. Khir tring méi truong
& ndi hap (115°C/15 phit). Poi ngudi dén 50°C thém 100ml dung dich urea (dung dich 20% khir tring riéng qua
mang loc). Phan vao 6ng nghiém thity tinh v6 tring, 1am thach nghiéng. Sau d6 cdy nim men va giit & 26°C trong 7
ngay. Néu ndm men c6 kha ning sinh ureaza dé phan giai urea thi méi trudong s& chuyén mau d6 xam. Ciing c6 thé

tién hanh thi nghiém v6i méi trudng dich thé.

16. Thi nghi¢m lam d6i mau Diazonium blue B (DBB test)

Mot éng giéng duoc cdy trén moi trudng pép ton - cao men - Glucose - malt - thach 10 ngay tudi va gitr & 5°C trong
vong vai gio. Sau khi d6 dung dich DBB lanh (ice - cold) 1én trén. Néu méi trudng chuyén sang mau do sdm trong 2
phut & nhiét d6 phong, két qua dwoc coi 1a duong tinh.

Dung dich DBB dugc giir trong lanh bing (ice - cold) va duoc ding trong it phut trude khi né mat mau. Chuan bi
dung dich nay bang cach hoa tan mubi DBB (Brentamine Blue B ciia hing ICI Ltd., hay Hoechst AG) trong dém
Tris HCI1 0,1M, trong lanh, pH = 7,0; néng d6 Ilmg/ml.

Céc moi trudng thi nghiém chwa duoc ghi ¢ phan trén

Moi truong Acetat (g/l) (M.C. Clary et al., 1959)

Acetat natri: 9,80
D-Glucose: 1,00

NaCl: 1,20
MgS0,.7H,0: 0,70

Cao nim men: 2,50

Thach: 20

Khir trung; 120°C/15 phut
Moi truong thach Gorodkowa (Dodder va Kreger - van Rij, 1952) (g/l)
D-Glucose: 1,0

Pepton: 10,0

NaCl: 5,0

Thach: 20,0

Khir tring: 120°C/15 phut

Moi truwong cao ngd (Lodder va Kreger - van Rij, 1952)

Hoa tan 12,5g cao ngd maize extract) vao 300ml nudc ¢ 60°C sau 1 gio va loc thu lay dich trong. Lwong dich thu
duogc thém nude dén du 300ml. Thém vao 3,8g thach va khir trang 120°C/15 phat (Mbi truong nay dugc san xuat va
ban rong rai).
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Moi truong thach V-8 (Wicketam va cong su, 1946)

Pay 1a moi trueong duoc chuén bi tir hdn dich chiét cuia mot sb loai rau va men banh mi. Binh A chua 14g thach va
340 ml nuée. Binh B chtra 350 ml dich chtra V-8 (san xuét tir cong ty Campbeoo soup, Camden, N.J. USA) dugc
tron déu voi 5g men ép da dwoc 1am tan trong 10ml nudc.

Binh B dugc dun s6i trong 10 phut va dé ngudi, diéu chinh pH dén pH = 6,8 tai 20°C. Binh A dugc lam tan thach va
tron déu véi binh B va phan vao cac 6ng nghiém khir triung ¢ 120°C trong 15 phut.

Moi truwong pepton - cao men - Glucose (Vander Walt va Codder, 1970)

Mbi truong dich thé duge chuan bi tir 5g- cao ndm men, 20g- D-Glucose, 10g- pepton trong 1000ml nude. Khong
can diéu chinh pH, thanh tring & 120°C trong 15 phut.

Thanh phan méi truwong téng hop (tinh khiét vé thanh phan hod hoc)
(Wikerlam va Duta, 1948; Wikerlam, 1951; Barnett va Ingram, 1955; Difco manual of Dehydroted culture media

and Keagents).
Ngudn nito:
(NH,4),SO0,: 35¢g L-Asparagin: 1,5g
Ngudn carbon
D-Glucose: 10g
Aminoacid
L-Histidin: 10 mg DL-Methionin: 20 mg
DL-Triptophan: 20 mg
Chét sinh truéng
Acid P-aminobenzoic: 200 mg Biotin: 20 mg
Acid folic: 2 mg Myo-inositol: 10 mg
Acid nicotinic: 400 mg Pantotenat (Ca): 2 mg
Pyridoxin HCI: 400 mg Riboflavin: 200mg
Tiamin HCI: 400 mg
Vi luong
H;BO;: 500 mg CuSO4.5H,0: 40 mg
KI: 100 mg FeCl;.6H,0: 200 mg
MnSO,4.4H,0: 400 mg Na2Mo0O4.H20: 200 mg
ZnS04.7H20: 400 mg
Muéi khoang
KH,POy,: 850 mg K,HPOy,: 150 mg
MgS0,.7H,0: 500 mg NaCl: 100 mg
CaCl,.6H,0: 100mg

M0i truong quan sdt hinh thdi té bao nam men:

Ciing c6 thé dung méi trudng 6 nhung thém 2% thach (W/W)

Moi truong nito co so:

Nhu trén nhung khong c6 ngudn nito (5g (NH,),SO,), khong co L-asparagin va D-Glucose.

Moi truong carbon co so:

Nhur trén nhung khong c6 ngudn nito, thém 1mg L-Histidin, 2mg DL-metionin, 2mg DL-tryptophan.

Moi truong khong co vitamin

Nhur trén nhung khong c6 5g (NH,),SO,, L-asparagin va cac chat sinh truong.
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NAM SOI
Ném soi (Filamentous fungi) con duoc goi 1a nAm mdc. Ndm mdc 13 tén chung dé chi tat ca cac

nhom nam khong phai 1a nam men cling khong phai 1a nhitng nam sinh mii (ndm rom, nam go)

1. Hinh thai ciu tao va dic diém ciia nAm moc
- Ndm mdc c6 céu tao dang soi phan nhanh, c6 kha ning sinh truong dinh va phat trién nhanh
tao thanh hé sgi nAm
- Céc soi ndm déu c6 chidu ngang tuong tu nAm men (2.5-5um) con chiéu dai bat ky, c6 thé téi vai cm
- Nam mdc khong c6 diép luc, séng ky sinh hodc hoai sinh, vi vAy n6 phat trién sdu vao co chat
dé hat thirc an
- Nhan té bao dugc bao boc béi mang nhan, trén mang nhan c6 nhiéu 15 thung, trong nhan co
hach nhan (nucleolus). Thuong c6 nhiéu nhan tap trung & phin ngon cta soi nim.
- Cac nam bic thap thuong co soi ndm khong vach ngin, nguoc lai cac ndm bac cao thuong
mang soi ndm co vach ngan.
+ Mot s6 ndm bac thép, khuén ty khong c6 véach ngan, toan bo h¢ soi la mot té bao phan
nhanh (Mucor, Rhizopus).Soi ndm khong vach ngin mang nhiéu nhan nhung van co thé
goi 1 don bao. O cac ndm khong vach ngin thi vach ngin van c6 thé hinh thanh khi san
sinh thé sinh san hay co quan sinh san. Tai cac bd phan bi thuong t6n sgi nim ciing c6
thé hinh thanh vach ngin. D6 13 loai vach ngan lién, khong co 18 thing, co tac dung bao
vé co thé.
+ Phan 16n céc loai nAm méc khéc, soi ndm c6 vach ngin 1a co thé da bao. Mdi té bao co
1 nhan hodc nhiéu nhan. Tuy nhién soi nAm van khong phai do nhiéu té bao hop thanh

ma la do cac véach ngén tach sgi nam ra thanh nhiéu t€ bao.

Aspergillus

(filamenteux)

conidies

Sterigurate

Téte renflée

}clmmmne

Soi nam khong vach ngan Soi nam co vach ngan

- Nam méc khong di chuyén duge vi khéng c6 co quan di dong
- Nam méc 13 loai vi sinh vat hiéu khi, chi phat trién duoc trong diéu kién thoang khi

- Nam moc chiu dnh hudng cta nhiét d¢ va do acid kém hon vi khuan
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- Nam moc ¢6 mau sac da dang, c6 loai mau do nhu Neospora crassa, den nhu A. niger, xam

nhu 4. usamii, trang xam nhu Mucor, Rhizopus, xanh nhu Penicillium.

——_—

Mucor A. niger A. Oryzae

Penicillium Monascus

2. Sinh san cia nam moc

Bao gbm sinh san sinh dudng, v tinh va hitu tinh

2.1. Sinh san sinh dudng

- Bing doan soi ndm: Mot doan soi nAm trong mdi trudng thich hop c6 thé phat trién rat nhanh.
Phuong phap nay thudng ding ¢ trong phong thi nghiém dé ciy cac gidng nim.

- Bang bao tir 40: Mot s6 té bao trén soi nam hinh thanh mang day va chitra nhiéu chat du tri,

chiu dugc dicu kién kho khan. Khi gép diéu kién thuan lgi c6 thé ndy mam.

2.2. Sinh san vo tinh
Bing bao tir ndi sinh (bao tir kin) va bao tir ngoai sinh (bao tir tran)

Bao tu kin

Bao tur trAn

o Tui @ ° A
bo tir kin e & % ¢
({(. o
) A
Cuébng
bao tu kin Cudng

bao tir tran

- Bao tir ngi sinh: Tur cuong nang bao tir (xuat hién trén dau sgi nam khi sinh) s€ hinh thanh nén

tai dinh. Bén ngoai thi dinh dugc bao boc bdi mot mang day goi la
nang bao tir. Trong nang, cdc bao t&r hinh thanh c6é hinh tron hay

hinh ovan. Bao ti ¢ thé di dong dugc hodc khong. M&di bao tir lai

dugc bao boc boi mot 16p mang day. Khi bao tir chin, nang bao tir

s
v ra, bao tir phat tan. Thudng gip kiéu sinh san ndy ¢ cac nam béc
thap nhu Mucor, Rhizopus.

- Bao tir ngoai sinh: Tir cudng nang bao tir (xuat hién trén dau soi
nam khi sinh) s& hinh thanh nén t4i dinh. Pau tai dinh hinh thanh
nén nhitng té bao hinh chai goi 13 thé binh. Thé binh c6 khi 13 1 day (thé binh bac 1), ¢6 khi 1a 2
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day (thé binh bac 2) ndi tiép nhau. Céac bao tir trin dugc sinh ra trong thé
binh hoac sat miéng thé binh. Cac bao ti nay duogc céac bao tir tran hinh
thanh tiép theo day ra khoi miéng thé binh. Thuong gip kiéu sinh san nay
& cac nam béc cao nhu Aspergillus.

O nim Penicillium, bd phan mang bao tir c6 dang phan nhanh hinh chéi.

Pau moi nhanh c6 céac thé binh, trong thé binh c6 chira cac bao tr tran.

2.3. Sinh san hiru tinh

La hinh thirc sinh san khéng pho bién trong gi¢i nam (SV ar doc)

3. Phan loai nam moc (ai doc thém)

VSV dai cwong 03/02/09 N.T.T.Thuy 60



PQC THEM CAC PHUONG PHAP PINH LOAI NAM SOI

Cdc chiing can dinh loai phdi dwgc nudi cdy trén cac moi truwong, nhiét do, thoi gian nuéi cdy theo dung quy
dinh ciia cdc khod phdn loai doi voi tieng chi nam maoc.

Nguon: http://vietsciences.org/khaocuu/nguyenlandung/namsoi0l. htm

GIOI THIEU MQT SO PHUONG PHAP CHINH

PHUONG PHAP LAY MAU :

1. Mau dat

2. Lavacanh cay kho

3. Latuoivavo cay

4. Phan.

5. Con trung

6. Nudc ngot va cac vt liéu co trong nude ngot

7. Nudc man va cac vat liéu co trong nudc man.
PHUONG PHAP PHAN LAP:

1. Phuong phap dung kim nhon

2. Phuong phéap phan lap bao tir don doc

3. Phuong phéap dung vi thao tac Skerman

4. Phuong phap pha loang

5. Phuwong phéap pha lodng két hop véi xtr 1y tia cuc tim

6. Phuong phap phan 1ap ndm dam va nam tai (Basidiomycetes va Ascomycetes)

7. Phuong phap rira bé mit

PHUONG PHAP DINH LOAI NAM SOI

1. Yéucau
2. Quy trinh dinh loai mét chung nim soi
3. Tién hanh dinh loai

NOI DUNG CHI TIET CUA TUNG PHUONG PHAP
PHUONG PHAP LAY MAU :
Chung ta c6 thé phan 1ap vi ndm tir bat ky mot co chét tw nhién nao vi moi co chét trong ty nhién déu co vi sinh vat
bén trong. Tuy nhién néu chon lay mau mét cach ngiu nhién, khong c6 muc dich thi rit mét thoi gian va tién bac.
Nhitng vét liéu khac nhau s€ dugc coi nhu nhiing co chit khac nhau dé phan lap ndm. Vat liéu chung nhét thuong
la: 14 cay tuoi, 14 cay rung, 14 cdy muc, phan dong vét, con tring, nudc ngot, nudc bién,....
Trudc khi di 1dy mau phan 1ap ndm sgi chiing ta phai c4n nhéc va suy nghi vé nhiing diéu can thiét sau:

- S& chon loai vat liéu dé phan 1ap cho loai ndm nao

- Dung ban d6 kiém tra lai vi tri 1dy mau.

- S& dung phuong phap phén 1ap nao cho mau do.

- S& mang mau nhu thé nao vé phong thi nghiém.
Sau d6 s& quyét dinh noi ldy mau, chuin bi vt dung di ldy mau d6 nhu:: Tui ni 16ng, thia, can, tai dung miu lam
bé‘lng giéy, chai lg, dén gas xach tay, tli chtra, ... Lap ké hoach sb lugng mau can léy

Phdn lgp nam sau khi ldy mdu cang sém cang tot.
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1. MAu dat
Mau dit 1a mau c6 hiéu qua nhat vi c¢6 thé phan 1ap ndm trén mau dit véi sb luong 16n. C6 thé 14y mau déat & nhiéu
noi ching han nhu 6 rudng lua, noi trong cay ldy hat hodc canh dong trong rau, dudi rimg tung hay dudi rimg tan 14
rong, 6 vung nui cao, ven bo sudi... Nam phan lap duoc tir mau dét goi la nam dit, nhung mot s6 nim phan 1ap duoc
& day ho ao, song sudi hay day bién lai goi 12 ndm wa nudc hay ndm wa mén.
Dé phan lap dugc nhidu loai ndm khéac nhau, nén ldy mau dat trén bé mat dudi 16p 14 cdy muc vi quan thé nim tap
trung trén 16p dt bé mit nhiéu hon 1a phan dudi dat sau. Khi 1y mau, gat bo 16p 14 muc dé 16 bé mat 16p dat va
dung thia sach 1iy phan dit bé mat d6 cho vao thi ni 16ng. Pong thoi ghi cac thong s can thiét vé noi ldy mau: dia
chi, kinh do, vi d6, ngay 1iy mu, tinh trang 1iy mau, nhiét d luc ldy mau, nguoi iy mau.
2. La va canh cay khé
Nam soi phan lap tir 14 va canh cay kho goi 1a nim rac (litter fungi). Pé phan 1ap nim rac ¢ hiéu qua can ldy mau
1a va canh cay tot. Trong trudng hop nam réc, ching ta phan 1ap dugc céc loai nim khac nhau khi iy mau ¢ d¢ sau
khac nhau trong cting mot mau.
Mau 14 ciy kho 14y duoc nén dé trong ti bang gidy va nén xur Iy ngay dé phan lap, vi néu dé lau theo thoi gian mau
khé dén, nim rac trong mau s& phat trién kém di va cac vi sinh vat bén ngoai s& xam nhidm vao.
Pphai ghi 15 tén thyc vat ldy mau, d6 phan huy cta 14 cay rung, noi lay mau (kinh do, vi do, dia chi), ngay thang lay
méu, ngudi ldy miu.
3. La twoi va vé cay
C6 it nhat 3 nhoém ndm phén lap tir 1a cdy tuoi, nhém thir nhat 12 ndm bé mat ld (phyloplane fungi). Nhom thtr 2
thudc vé ndm gdy bénh, bao gdm ky sinh bat budc va khong bt budc. Nhom thir 3 13 ndm thuee vit hogi sinh,
nhung sy khac nhau gitra nhém thir 3 nay va nhom ki sinh khong bat budc khong phai lic nio ciing 16 rang.
Trong khi ldy méu 14 cdy tuoi va vo cdy, luén phai ghi nh¢ 6 didu sau:

- Qua trinh phéan huy co thé da dién ra, mic du trong bé ngoai 14 van nhu dang con tuoi (dic biét diéu nay

hay dién ra & ving nhiét déi)

- Hé sinh thai ndm trén 14 thuc vat sau khi ngét c6 thé khac di so véi khi chung con trén cay

- Tinh da dang sinh hoc ctia ndm & 14 tuoi con non s& kém hon & 14 da trudng thanh

- Hé sinh thai nAm c6 thé khac nhau gitta bé mit 14 va mit sau cia l4

- Trong cting mot cdy do cao lay mau cuia ching s& cho hé sinh thai nam khac nhau.

- Mdi loai thuc vat khac nhau sé phan 1ap dugc cac chung nadm dic hiéu, vi du nhu loai ndm 7 rochophora

simplex chi phan 1ap dugc tir cdy Daphniphyllum macropodium.
bic biét khi phan lap nédm tr mau 14 va vo cay thuc vat, rat kho co thé phan 1ap duoc loai ndm trong thuc vat goi la
nam nude trén can (terrestrial aquatic fungi) vi nhom nim nay sinh truéng rat cham va khong dé dang sinh bao tir
nhu nhitng ndm trén bé mat, ndm gay bénh hay cacndm hoai sinh khac. Vi thé kho ¢ thé phén 1ap cac loai nam nay
tir 14 cay hay tir vo cay néu chi sir dung nhitng k¥ thuat phan Iap thong thuong.
N4m nudc trén can sinh bao tir nhanh chéng néu ¢é nudc kich thich, chang han gip mua, svong. Nén ldy miu sau
khi troi mua hogc 1dy mau tir nhitng giot swong dong trén canh 14.
4. Phan
Thanh phan hitu co trong phén 1a rat 16n, do d6 khu hé vi sinh vét trong d6 vé ciing da dang. Nhimg loai ndm c6 thé
tdn tai duoc trén phan dong vat duoc goi 1a ndm phan. Sy thay ddi ctia nAm phan xuét hién trén mot mau phan dong
vat 1a mot vi du dién hinh vé tinh ké thira & ndm. Xuét hién dau tién 1a nganh nim tiép hop Zygomycota (vi du

Basidiobolus), tiép dén 1a Pyrenomycetes, Plectomycetes, va Discomycetes ciia nganh nim tii Ascomycota (vi du

VSV dai cwong 03/02/09 N.T.T.Thuy 62



Arthroderma, Gymnoascus,...) r0i dén cac ndm hoai sinh (Vi du Arthrobotrys, Oedocephalum, Scopulariopsis,...) va
cudi ciing 1a nAm dam Basidiomycota (vi du Corprinus).

Ngudi ta thuong phan 14p ndm phan tir phan dong vat an co chang han nhu phan ngya, ciru, dé, tho, gia stic, va thim
chi 13 chudt ciing da duoc cong bd.

5. Con trung

Nhing c6n tring nhé bé nhu amip, giun dit, ve ran, siu bo,.... 1a nhitng mau tét ding cho phéan 1ap nim. Dic biét 1a
nam hoai sinh giun tron (nematode-trapping fungi).

6. Nudc ngot va cac vt liéu c6 trong nude ngot

Tir mau nuée ngot chit yéu phan lap duoc 2 nhém nam: nhém thir nhét 1a Chytridiomycota, nhom thir 2 1a cac loai
nam wa nude, ua nudce hiéu khi. Dé phan 1ap nhom nam nay, nén ldy mau nudc ngot va 14 roi ¢ nhimg 6 sinh thai
nudc, chfmg han nhu ¢ song, sudi, ao hd. Dic biét ndm wa nude dé dang bi méc vao nhitng khiic gd muc dudi long
sudi hay dang sau cac hoc da c6 dong nudc chay tao bot.

7. Nwéc man va cac vat liéu c¢6 trong nwéc man.

N4m soi séng & nude méin goi 1a nim soi wa mén, nhimg dic diém hinh thai va sinh 1y cta chung giup ching thich
nghi dugc voi moi trudng man. Co 2 nhom ndm wa min: mot loai 12 wa man bt budc (toan bd vong doi cua ching
trai qua trong moi truong méan); loai kia 1a va man khong bt bude (phf?m 16n ¢6 thé phan 1ap duogc chung trong moi
truong dat va ca trong moi trudng man).

pé phan lap ndm wa man, co thé la?iy mau tr cac canh cui muc, thuc vat wa man, thuc vat ven bién, tir cat & bai bién
va tir nude bién, dic biét 1a bot bién 1a mau rat tot dé phéan lap ndm wa man.

Cht y: Trén cung mot co chét, c6 thé c6 nhidu nhom nim ton tai mdi nhom lai c6 mot chu ky séng khac nhau, nén
phan 1ap & nhiéu thoi diém khac nhau va bang cac phuong phap khac nhau thi c6 thé phan lap dugc loai méi hay tim

ra mot hé sinh thai md&i cia nam.

PHUONG PHAP PHAN LAP
K¥ thuat phan 1ap dé tim ra loai ndm moi hay ndm hitu ich 1a rit quan trong trong qua trinh nghién ctru. Khong c6
mét quy ludt chung nao ding cho phén I4p vi sinh vat. Phuong phap phan 1ap tot nhit s& 1a phuong phap ma ta lya
chon dé phan lap vi sinh vit ma ta can. Suy nghi mot cach sang tao cho cong viéc va thanh thao véi cac ky
thuat phan lap méi 1a yéu cau chung cuia bat ky mot nha vi sinh vat nao.
Céc nha nam hoc Nhat Ban thuong ding cac phuong phép sau dé phan 1ap nam soi: Str dung kim nhon nhit bao tir ;
Phan 14p bao tir don doc; Str dung vi thao tdc Skerman; Phuong phép pha loang; Phan 14p tir bao tr dam ; Phuong
phap rira bé mit; Phuong phép sat khuén bé mit; Phuong phap ding budng kich 4m; Phuong phap kich thich su nay
mAm cla nm; Phuong phap suc khi.
Dudi ddy 1a mot s phuong phép hay dung nhit, da 4p dung phan 1ap ndm trong dt, trong 14 cdy rung va nam noi
sinh endophyte tai Bdo tang Giéng chuén Vi sinh vat- TT cong nghé Sinh hoc- Pai hoc QG Ha noi trong chuong
trinh hop tac vé nghién ciru da dang sinh hoc v6i Vién Cong nghé va Po ludng Qudc gia Nhat Ban (NITE- Japan).
1. Phwong phap dung kim nhon
Str dung phwong phap nay dé phan 1ap tat ca moi loai nam phat trién trén bat ky mot co chat nao.
Cdach lam:

- Pit co chét can phan lap (14, canh cdy muc,...) 1én kinh hién vi vat kinh X10 (d6 phong dai 10 1dn) hoic

1én kinh Iup

- Chinh tiéu cu dé quan sat duoc bao ti, cuéng sinh bao tir tir co chét.

- Khir tring que nhon bang ngon lira dén con.
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- Pua que nhon vao khoang giira vat kinh va co chét, nhat bao tir chuyén sang méi truong phén 1ap.
- Nubi cay bao tir & nhiét d6 25°C, quan sat sy ndy mam cua bao tir hang ngay dén khi hinh thanh khuén
lac thi chuyén sang moi truong thach nghiéng.

2. Phuong phap phan lap bao tir don djc:

Str dung phuong phép nay dé phan lap nim gay bénh thuc vat.

Cdach lam:
- Chuén bj dich huyén phu bao t: bang cach ding kim nhon danh bet 1 dau, gin vao mot cai tay cam chic
chin, dung que d6 ciao vao chd trén 14 cdy bénh ¢ xuat hién dém ndm, dat sang lam kinh di c6 sdn mot
giot nude vo trung, khudy déu.
- Dung dau kim ldy mot giot nude c6 hoa tan bao tir d6 v& mot hinh tam giac 1én moi truong thach nudce
(Water agar). U 20°C trong 24 gio.
- Quan sat bang kinh hién vi, tim bao tir ndy mam trén moi trudng thach dia theo dudng vién tam gidc trén.
Panh diu diém c6 bao tir ndy mam bang bt viét kinh & mat dudi dia thach.
- Chuyén dia méi trudng thach c6 nudi cdy cac bao tir trén sang kinh lap. Quan sat vi tri danh dau bao tir
nay mam. Thanh trang que cdy, dung que cdy ldy bao tir ndy mam ra, chuyén sang éng nghiém méi truong
thach nghiéng dé nuoi cdy.

3. Phwong phap dung vi thao tac Skerman

Chuén bi dung cu:

B vi thao tac Skerma gom 5 phan (hinh bén).

- Lay mot dng pipet pasto ho trén ngon lira dén con, kéo thanh 6ng rat nho, dai khoang 4cm, gin vao éng
sat trén cuc nam cham D (¢ dinh bang parafin nong chay).

- C6 dinh phan dung cu B vao vat kinh 10

- Gan nam cham c6 éng thuy tinh vao ranh kim loai ctia dung cu B.

- Di chuyén phan thiét bi c6 gan cuc nam chdm 1én xudng cho dén khi nhin thiy déu dng thuy tinh ¢ giira
vi truong.

- Gén dau kim han E vao bién thé A va dat vao vi trf dit tiéu ban cua kinh hién vi.

- Chinh kinh, im vi trudng, quan sat ddu kim han, diéu chinh sao cho dau que han va dng thuy tinh sat
nhau va déu quan sat dugc dudi kinh hién vi.

- Bat bién thé A nic cao dé dau que han néng do va tién vé phia dng thuy tinh, n que han cham vao 6ng
thuy tinh dé éng thuy tinh bit diu nong chay, kéo nhanh 6ng thuy tinh khoi kim han tao thanh que thuy
tinh thuén nhon.

- Ha nhiét d6 que han bang cach giam bién thé, dung dau que han cham nhe vao du que thuy tinh kéo nhe

tao thanh hinh chir L.
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Tién hanh ldy tieng bao tir don dic trén dia thach.

Cdc budc tién hanh:

- Chuén bi mau: 14 cay kho, cho vao hop nhua hodc tai ni 1ong c6 chira nude vo tring san dé 1am am,
gilt 2-3 ngay & nhiét d6 phong, dé kich thich bao tir ndy mam.
- Lay mau 14 trén cho vao coc thuy tinh, cho thém nude cit, khuay nhe nhang cho bao tir n6i 1én mat nudc.
- Thu thap bao tir bang cach lay lam kinh dé nghiéng 450 so véi mat nude dé 1y nude trén bé mat coc.
Dung lam kinh d6 trai mot dudng thing trén mat dia moi truong phén 1ap ndm LCA (Low cacbon agar),
MEA (Malt extract agar).
- Quan sat dia thach trén du6i kinh hién vi, tim bao tir c6 hinh dang dic biét. Khi thdy bao tir can tim thi
giit nguyén vi tri.
- Gén phan dung cu hinh chit V (hinh C) ctia bd vi thao tac vao vat kinh 10 cta kinh hién vi. Tiép dén gin
phan nam cham cé que thuy tinh hinh chit L vira lam xong vao phan dung cu chir V do.
Diéu chinh 1én xudng sao cho c6 thé quan sat duoc dau chir L ciia que thuy tinh.
- Nang kinh 1én sao cho bé mit thach sat v6i ddu que thuy tinh, luc nay ta c6 thé quan sat dugc ca bao tir
nam can tim va ca ddu L cta que thuy tinh.
- Dung que L kéo bao tir can ldy ra phin moi truong sach cua dia thach. Dung chinh kim phan chit L d6
d4nh dau diém dat bao tir.
- Ha dia moi truong thip xudng va ding que cdy vo triung ldy bao tir tai diém danh déu chuyén sang dia
thach méi trudng MEA. Nubi cdy ¢ nhiét do phong va quan sat su ndy mam cia bao tir hang ngay. Néu
bao tir nay mam thi c¢6 thé chuyén sang thach nghiéng dé giir gidng sau khi dé ¢ thach dia 2-4 tuan.

4. Phwong phap pha loang

Phwong phdp nay diing cho cic mau dit.
- Trudc hét cac mau dit phai dugc xir Iy trude khi phan 1ap bang cach phoi khé ¢ nhiét do phong 2-3 ngay,
sau d6 dung ray qua sang c6 kich thudc 2-3mm.
- Can 1g dét da xir 1y cho vao 9ml nude cit khir tring, dung vortex hoa tan dét.
- Pha lodng méu & cac ndng d6 pha lodng khac nhau: 10, 107 1a 2 ndng dd thich hop dé phan lap nim
trong dat ¢ Viét Nam.
- Hut 0,5 ml dich pha lodng & 2 ndng do trén nho 1én dia Peptri chira mdi truong phan lap (méi trudng
Martin, hodc méi trudng co s&). Dung que gat trang déu dich trén bé mit thach.
- Pit dia thach trong ta 250C, phén 1ap ndm soi tir nhimg khuén lac riéng ré trén dia thach sau khoang thoi
gian 4- 10 ngay.

5. Phuong phap pha loéing két hop véi xir Iy tia cwe tim

Tuong tu nhu 4 budc ban ddu ciia phuong phap pha lodng. Thém mét budce tiép d6 1a dat dia Peptri chira mdi truong

phan 1ap va da gat dich pha lodng déu trén bé mit thach vao tii cdy va bat dén tim 20 phit.

Céc budc khac twong ty nhu phuong phap pha loang thong thuong.

6. Phuong phap phan lap nim dam va nim tii (Basidiomycetes va Ascomycetes)
- Qua thé nam sau khi thu hai, rira sach, cit miéng nho khoang 5cm phan bén trong.
- Rira sach bang nudc cit vo trung (2-3 phut), sau d6 dung bang dinh 2 mit dinh 3-4 miéng cit qua thé gin
vao ndp trén ciia dia thach nude. Panh dau vi tri gén miéng nim bang but viét kinh ¢ day dia thach nudc.
- U 20°C trong vong 24 gio.
- Soi du6i kinh 1ap tai vi tri danh diu xem do nay mam cta bao tr ndm.

- Dung que ciy hinh vong tron 1y ddm bao tir vira ndy mam, chuyén sang dia méi trudong thach cao malt.
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7. Phwong phap rira bé mit

Phuong phép nay dung dé phan lap nim tir 14 tuoi hodc 14 rung.

Cach lam:
- Cit mu 1a cay (twoi va kho), ré cdy, canh cdy,... ra thinh cac miéng nho, sau d6 cho vao dng nghiém.
- Thém 20ml dung dich 0.005% Aerosol OT (di-iso-octyl sodium sulfosuccinate) hodac dung dich 0.005%
Tween 80, lic manh bang may vortex khoang 10 phut dé loai trir vi sinh vat bam trén bé mat mau.
- Bude lam kho mau: loai bo nude trong éng nghiém, dung kep vo trung ldy mau ra dat 1én bé mat gidy loc
dé qua dém trong tii ciy vo tring, budc nay ¢6 tac dung loai bo sy nhiém khuén.
- Dung kep v trung ddt mau da lam kho 1én bé mat moi trudng thach LCA lan mot vong mau 14 (dé loai
tap nhiém (néu c6) mot 1an nita), mdi dia thach c6 thé chia 1am 8 phan dé kiém tra.
- Sau d6 chuyén miu sang dia thach méi truong LCA vo tring khac, mdi dia nén dat mot mau, mdi mau 5
miéng cit. U & nhiét d6 25°C trong vong mot thang.
- Trong khoang thoi gian d6 hang ngay phai kiém tra sy ndy mam cua céc vi sinh vét dudi kinh Iup, phan

1ap nam soi neu co.

PHUONG PHAP PINH LOAI NAM SQI
1. Yéu cau:

- C6 dugc cac chung nam soi that thuin khiét (khong dugc 1an tap ndm hodc céc vi sinh vat khac).

- Céc chung can dinh loai phai dugc nudi cdy trén cac méi truong, nhiét do, thoi gian nudi cdy theo dung quy
2. Quy trinh dinh loai mgt chiing nim soi:

Quan sét dic diém phan loai ctia chiing ndm sgi cin dinh loai.

Quan sat dic diém khudn lac trén thach
- Hinh dang
- Kich thude (duong kinh, chiéu day)

- Dang mat (nhung muot, min, len xp, dang hat, 16i 16m, c6 khia hay khéng...)

- Mau sic khuén lac mat trén va mat dudi

- Dang mép khuan lac (mong, day, phang, nhin nheo...)

- Giot tiét néu co (nhiéu, it, mau séc)

- Muii khuan lac (c6, khong mui)

- Séc t hoa tan (mau cua méi trudng xung quanh khuén lac) néu cé.

- Céc cau trac khac: bé sgi, b gia (Synnematous or sporodochial conidiomata) cac cdu tric mang bao tir tran
(Fruit body - conidiomata) nhu dia gia (acervuli) hodc tii gia (Pycnidia), dém nam (Stroma), hach nim
(sclerotia) vv..

Quan sat cdc dac diém vi hoc

- Soi ndm: (hyphae) c6 vach ngin, khong c6 vach ngan, c6 mau.

- Bao ttr trén(conidia): kiéu phat sinh bao tr tran (¢ nidm bat toan), hinh dang, kich thudc, mau sdc, bé mat
(nhén, ¢6 gai, gd ghé) cach sip xép don doc chudi gbc non (basipetal) chudi gdc gia (acropetal) khdi cau vv...

- B6 may mang bao tir (spore apparatus): nang bao tir va nang bao tir nh6 (néu c¢6) (Sporangia & Sporangiola)
hinh dang, kich thudc, mau sdc, bé mat cua nang, cuéng nang, khong hodc c¢6 nhanh (nhanh moc vong, moc
cach, hop truc vv...); bao tr nang ( hinh dang, kich thudc, bé mat, ...)0 ndm tiép hop.

- B6 may mang bao tr tran (conidiogenous apparatus): gia bao tir tran (conidiophore) - kich thuéc, dudng kinh,

chiéu dai, bé mat (nhan, c6 gai, cd not san, vv...) mau sac, c6 vach ngang hoac khong, cé hoac khong c6 cau
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trac ddc biét nhu té bao chan (foot cell) sgi cimg (setae) ting trudng & gbc hodc & ngon ¢ hodc khong co
dang hinh thai dac biét nhu bo gia, dém gia. Cac nhanh (cua bao tu trf?ln) sb lwong nhanh, kich thudc bé mit,
mau sdc, cach sip xép (ddi xtng, khong ddi ximg sat nhau hodc & rong, vi tri doc gia bao tir trin hodc tap
trung ¢ ngon gia)vv...

- Té bao sinh bao tir tran (conidiogenous cell)

Kiéu té bao sinh bao tir trin (thé binh, dang c6 khuyén & dinh, dang sinh bao tir trin ddng thoi, nhu dang
(dang binh- phialo type; dang phan d6t, Annello type). Dang sinh bao tir tran khong dong thoi (Aleurio- type),
bao tir dinh kiéu nay chdi (Blasto - type), dang sinh bao tir trin qua 156 dé lai seo (Poro - type) vv.. hinh dang,
kich thude, mau séc, cach sép xép (don doc hoac thanh cum, thanh vong), vi tri (trén soi ném, doc theo gia
bao tir tran, cac nhanh hodc & dinh gia) vv...

- Thé qua tai (ascocarp) nhu cleistothecium, can khao sat vi tri, sb luong, hinh dang, kich thudc, mau sdc, bé

mit ciia thé qua, quan sat tai bao tir (ascus) bao tir tai (ascospore) vé hinh dang, kich thudc bé mit.
Tién hanh dinh loai
Cin ctr vao két qua quan sat ddy du, chinh xac cac dac diém cua khuén lac va cac dic diém vi hoc tién hanh xéac
dinh tén loai (hodc tht néu co) chung ndm méc nhu sau:

- Dung khoa phan loai ctia cac nhom phén loai bac cao (nganh, nganh phy, 16p, bg, ho, chi) dé xac dinh 1an luot
xem nhitng ndm mdc thudc chi nAm mde nao. Tiép theo dung khoa phan loai cua chi d6 dé xéac dinh dén loai
(thtr) bang cach so sanh tit ca cac ddc diém di quan sat duoc cta ching nAim mdc d6 véi cac dic diém twong
ing cua loai nao d6 trong khod phan loai. Néu cac dic diém so sanh pht hop véi dic diém cua loai mo ta
trong khoa, ta xac dinh dugc tén loai cia ching ndm mdc can dinh loai.

- Néu ¢6 chiing ndm mau cua loai (hodc thir) vira xac dinh thi tién hanh so sanh cac dac diém hinh thai khuan
lac, dic diém vi hoc cua chiing miu véi cac dic diém tuong rng cua ching can dinh loai. Néu cac dic diém
ctia 2 chiing pht hop voi nhau thi c6 thé khing dinh chéc chin loai (hodc thir) ciia chung ndm méc can dinh
loai.

- Néu ¢6 chung ndm mau cia loai (hodc thir) vira x4c dinh thi tién hanh so sanh cac didc diém hinh thai khuén
lac, dic diém vi hoc cua chiing mau véi cac dic diém twong ung cua chung can dinh loai. Néu cac dic diém
ctia 2 chiing phtt hop voi nhau thi ¢ thé khang dinh chic chin loai (hodc thir) ctia chung ndam méc can dinh

loai.
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CHUONG 3 - VIRUS
Virus dugc phat hién vao nim 1892 do sy nghién ctru bénh kham cay thudc 14 cua Ivanoski. Ong
da 1am cac thi nghiém va thu dugc cac két qua nhu sau:
- Dich ép ciy bénh —loc qua mang loc vi khudn— tiém vao cdy lanh— cdy bj bénh
- Khi cdy dich loc 1én méi trudng dinh dudng tong hop — khong thay cé su phét trién
- Khong quan sat dugc dudi kinh hién vi
% Goi tac nhan gay bénh la siéu vi khuan
Nhitng nam tiép theo dd xac dinh dwoc virus giy 16 mom long moéng, virus sét vang va hang
chuc loai virus gay bénh khac nhau.

Virus cht yéu gay ra cac bénh truyén nhiém & ngudi, DV, TV va con trung (bai doc thém)

1. Pic diém ciia virus

- Kich thudc rat nho bé (20-250nm)

- Khong c6 ciu tao té bao (phi bao)

- Thanh phan hoa hoc don gian (gdm protein va acid nucleic)

- Khong c6 kha nang sinh truong, phat trién trong méi truong dinh dudng téng hop
- Ky sinh ndi bao

- Mot s6 virus dong, thuc vat c6 kha nang tao thanh tinh thé

2. Hinh thai va cau trac caa virus

2.1. Hinh thai

Virus ¢6 nhiéu hinh dang khac nhau:

- Hinh cAu: g6m phén 16n céc virus gy bénh cho nguoi va dong vat nhu virus cim, quai bi, bach hau. ..
- Hinh que: thuong gy bénh cho thuc vat nhu kham thude 14, dém 14 khoai tay

- Hinh khéi: virus dau mua

- Phirc hop: dic trung cho virus ky sinh trén vi khuan

i,

Thuc khuan thé VR bai liét
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2.2. Céu tao co ban

Virus ¢6 ciu tao bao gdbm phan v6 va phan 15i
Phén vé

Vo capsid

Capsid 1a vo protein dugc

cAu tao boi cac don vi hinh
thai goi 1a capsome. Pay la

16p vo bat budc cua tat ca

cac virus. Capsome lai

duoc ciu tao tr 5 hodc 6 Axit
don vi céu tric goi la nucléic
protome. Protome c6 thé la B
monome (chi c6 mdt phan
tir protein) hoac polyme (c6 . Nuclédcapsit Gai~
a Virus tran 9 Virus ¢c6 vo

nhiéu phan tir protein)
- Capsid c6 kha ning chiu nhiét, pH va cac yéu t6 ngoai canh nén c6 chirc ning bao vé 15i acid
nucleic

- Trén mit capsid chira cac thy thé dic hiéu, hay 1a cac gai glicoprotein, gitip cho virus bam vao
cac thu thé trén bé mit té bao. DAy ciing chinh 13 cac khang nguyén (KN) kich thich co thé tao
dap tmg mién dich (DUMD).

- V6 capsid co kich thudc va cach sip xép khac nhau khién cho virus c6 hinh dang khac nhau.
C6 thé chia ra ba loai cdu trac: d6i xtmg xoan, ddi xtng hinh khéi va ciu trac phirc tap.

V6 ngoai

Mot sO virus con cd vo bao boc xung quanh vo capsid va dugce goi 1a vo ngoai, cau tao boi hai

16p lipid va protein c6 ngudn gde tir mang sinh chat. DAy 1a thanh phan khong bét budc ciia virus.
Vo6 ngoai d& bi bién tinh do tic dong cia cac yéu td ngoai canh (dung maéi hitu co, enzyme...)
1am mat kha ning 1ay nhiém cua virus

Virus khong ¢ vo ngoai goi 14 virus tran

H¢ gen cua virus

Virus chi chira AND hoic ARN ma khong bao gio chira ca hai loai. Piéu nay nguoc lai véi cac
co thé c6 cau tao té bao (trong mdi té bao bao gio ciling c¢6 hai loai acid nucleic). Hé gen cua céac
co thé bac cao cua ca dong va thuc vat bao gio cling 1a AND chudi kép, con hé gen cua virus co
thé 1a AND hoic ARN & dang chudi don hodc chudi kép. Ca 4 loai genom AND chudi kép,
AND chudi don, ARN chudi kép, ARN chudi don déu tim thiy trong sb cac virus dong vat, thuc
vat va vi sinh vit.
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Phtrc hop bao gém vo capsid va 16i acid nucleic va goi 1a nucleocapsid (thanh phan hoa hoc thi
goi 1a nucleoprotein, dbi voi virus ARN thi con goi 1a ribonucleoprotein)

2.2.1. Chu trac ddi xime xoén

Thudc loai ndy bao gébm cac virus gdy bénh kham thubc 14 (TMV), dai

(thabdo), quai bi, sdi (paramyxo), cim (orthomyxo). S¢ di cic virus co cau

c6 chiéu dai, duong kinh va chu ky 1dp lai ctia cac nucleocapsid khac nhau.

Chu triic xodn thuong 1am cho virus c6 dang hinh que hay hinh soi. Vi du

virus dom thuoc 14 . O virus cim céac nucleocapsid dugc bao bdi vo ngoai nén
khi quan sat dudi kinh hién virus dién tir thay ching c6 dang cau. VR kham TL

2.2.2. Chu trac ddi xime dang khdi da dién 20 mit

O céac virus loai nay, capsome sap
xep tao vO capsid hinh khoi da
dién voi 20 mat tam giac déu, co

30 canh va 12 dinh. Pinh 1a noi

Z2-fois 3-fois E-fois

gap nhau cua 5 canh. Thudc loai nay gém cac virus adeno,
reo, herpes va picorna. Goi 1a ddi xtmg vi khi so sanh su
sép xép cua capsome theo truc. Vi du dbi xung bac 2, bac
3, béc 5, vi khi ta xoay vdi 1 goc 180° (bac 2), 120° (bac 3)
va 72° (bac 5) thi thiy van nhu cil.

Céc virus khic nhau c6 sd lugng capsome khac nhau.

Virus cang 16n, s6 lugng capsome cang nhicu.

Ciu trac khéi thuong lam cho virus c¢6 dang hinh ciu

Virus HIV

2.2.3 Virus ¢6 chu tao phtrc tap

Mot s6 virus co ciu tao phirc tap, dién hinh 1a phage va virus dau mua.
Phage c6 céu tao gdm dau hinh khéi da dién, gan v6i dudi c6 cau tao d6i
xtng xoan. Phage T chin (T2, T4, T6) c6 dudi dai trong gidng nhu tinh
trung, con phage T 1 (T3,T7) c6 dudi ngan, tham chi c6 loai khong co

duéi (26, 7X174).

Virus dau mua c6 kich thude rat 16n, hinh vién gach. ¢ gitra 1a 161 10m hai

phia trong nhu qua ta.
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3. Moi quan hé giira virus va té bao
Su nhan 1én ciia virus c6 thé 1am tan din dén chét té bao goi 1a chu trinh tan (Iytic cycle) hodc c6
thé ton tai 1au dai trong t& bao dudi dang tiém an ma khong gy chét té bao goi la chu trinh tiém

tan (latent cycle).

3.1. Chu trinh tan
Pai da sb virus sau khi xAm nhap té bao, tién hanh nhan Ién lam tan va giét chét té bao. Virus
nhan 1én ma pha v té bao chii goi 13 virus ddc va té bao nay goi 1a té bao sinh tan.
Céc nguyén nhan gy chét té bao co thé ké dén
- O giai doan sém d 1am x4o tron qua trinh tong hop protein cua té bao
- Tich lily cac chit gay doc té bao

- Pha hity lyzosom giai phong céc enzyme tiéu hoa vao té bao chat ma gay tan bao

3.2. Chu trinh tiém tan

La trang thai nhidm virus ma khéng gy tan bao, trong d6 hé gen cua virus gin xen vao nhiém
sac thé cua té bao.

Virus nhan 1én ma khong pha v té bao chii goi 14 virus én hoa va té bao nay duoc goi la té
bao tiém tan.

O virus dong vat ADN gén xen goi la provirus (bai doc thém), con O thé thuc khuan thi goi la
prophage.

Hé thdng mién dich cua co thé khong tiép xuc dugce duge virus & trang thai tiém tan vi khong
tham dugc vao té bao.

Khi té bao dong vat & giai doan giam phan, NST nhan d6i hay c6 cac tic dong vat 1y, hoa hoc
thi provirus ciing c6 thé tao thém céac dic diém méi hodc gy hai cho té bao chung nhiém.

Vi du : (i) Mot prophage c6 gen mi hoa cho mét doc td (truong hop CL. botulinum)

(ii) Mot hién twong khac 1a tai nap, d6 1a doan ADN cua té bao ndy c6 thé chuyén qua té bao
khac thong qua phage (c6 chtra ca doan ADN cua phage)

(iii) Ung thu c6 thé phat trién khi virus xAm nhap vao té bao, gen virus & trang thai tiém tan c6

thé ma hoa tao protein gy ung thu.

4. Sw xAm nhap virus vao té bao vét chii va su sinh sin ciia chiing
Su sinh san clia virus khong phai 14 sy sinh s6i nay né nhu vi khuan ma chi 1 sy tong hop cua hai
thanh phan co ban rdi lip rap lai voi nhau
Sao chép acid nucleic + tong hop protein — hat virus
Su sinh san cua virus dugc chia thanh cac giai doan :
Hép phu, xdm nhap, sao chép va lap rap, phong thich
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4.1. Hip phu

Budc dau ctia qua trinh nhan 1én 1a sy bam cta virus trén t& bao vat chu. Qua trinh hap phu xay
ra khi c6 mdi lién két dic hiéu gitra thy thé cua virus véi thu thé cia té bao. Diéu nay giai thich
tai sao mdi virus chi ky sinh trén mot té bao vat chu nhét dinh.

Qua trinh hp phu khong can tiéu hao ning luong.

Trong truong hop thé thuc khuan, trén bé mat ctia mdi vi khudn c6 khoang 300 diém hap phy.
Céc thé thuc khuan khac nhau c6 cac vi tri khac nhau vé diém hép phu. Thé thuc khuén T3, T4,
T7 ¢ diém hip phu 1a lipopolysaccharide, T2 va T6 1a protein, Salmonella c6 diém hap phy la

tién mao.

4.2. Xam nhap
Qua trinh xam nhép dién ra theo hai cach :

- Mang virus dung hop voi mang sinh chat cua té bao do ban chat cac mang nay gidng
nhau roi day phan 16i virus vao té bao chat, con phan vé ngoai virus nam lai trén bé mit
té bao

- Xam nhép theo co ché thuc bao hodc nhédp bao. Mot phﬁn mang té bao 16m vao, virus bi
day vao t& bao. Mang té bao bao liy virus tao bong nim trong té bao chit, bom proton
trong bong lam giam pH xudng 5, phan ki nudc sap xép lai tao diéu kién dé mang virus
dung hop véi mang bong, nhd d6 nucleocapsid giai phogn vao té bao chat.

Trong truong hop thé thuc khuén, sau khi h?ip phu, dia géc va soi duoi s€ nhan duoc kich thich,
bao dudi s& ¢ cac van dong phirc tap, chung co lai mot nira va ddm 6ng dudi qua thanh TB va
mang TBC. Céac enzym & dau dng dudi s& hoa tan mot phan cua thanh TB. Thoi gian tir hap phu
dén xam nhap 1a rit ngin (khoang 15s ddi véi thé thuc khuan T4).

Néu c6 hai thé thuc khuan cting xam nhap thi cudi cung chi ¢6 1 thé thuc khuan sinh san.

4.3. Sao chép, lap rap
Khi d4 xam nhép, virus cung cip thong tin cho té bao vat chu dé tong hop nén cic nguyén ligu
cho chiing. Cac nguyén liéu bao gdm cac bo phan cia virus (protein va acid nucleic), sau d6 cac

bd phan nay lap rap v6i nhau thanh cac virus c6 kich thudc nhu nhau

4.4. Phong thich

Mot sb virus dong, thuc vat s giét chét té bao vat chu va thoat ra ngoai khi té bao vat chu d3 bi
tur phan, mot s6 khac c6 thé chui ra tir tir ma khong giét chét té bao

Dbi vai da s6 thu khuan thé, enzyme lysozym duwoc ma hoa phan giai thanh té bao lam cho thanh
té bao v, cac thé thuc khuén 6 at ra ngoai lay nhiém vao té bao khac.

(bai doc thém)
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5. Phan loai virus

ICTV (International Committee on Taxonomy of Viruses) dua ra cac tén chuan phan loai dua trén
cac ddc diém hinh théi, bao gdm kich thudc, hinh dang, kiéu ddi ximg cta capsid, c6 hay khong vo
ngoai; cac dic diém vat Iy bao gém ciu triic genom, sy man cam ddi véi cac tic nhan 1y, hoa; cac
dic diém cua lipid, cacbohidrat, cac protein ciu tric va khong ciu trac; dic trung khang nguyén va
cac ddc diém sinh hoc khac nhu phuong thirc nhan 1én, loai vét chu, phuong thirc 1ay truyén va kha
nang gay bénh.

Tuy nhién nguoi ta udc doan rang mudn xac dinh chinh xac mot loai virus méi can phai cé t6i
khoang 500 dic diém. ICTV dang tao dung co sé dit liéu (database) cho phép liét ké cac loai virus

dén murc do chung (bai doc thém)
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BAI PQC THEM CHUONG VIRUS

LICH SU NGHIEN CUU VIRUS

Ngay tir nam 1883 nha khoa hoc ngudi Dirc Adolf Mayer khi nghién ciru bénh kham cay thudc 14 da nhan thy bénh
nay co thé lay néu phun dich ép 14 cay bi bénh sang cy lanh, tuy nhién ong khong phat hién dugc tac nhan giy
bénh.

Niam 1884 Charles Chamberland d sang ché ra mang loc bang st dé tach cac vi
Khuén nho nhét va vao nam 1892 nha thuc vat hoc nguoi Nga Dimitri Ivanovski da
dung mang loc nay dé nghién ctru bénh kham thude 1. Ong nhén thay dich ép 14
ciy bi bénh da cho qua mang loc van c6 kha ning nhiém bénh cho cay lanh va cho
rang tac nhan gy bénh c6 1& 1a vi khuan c6 kich thuéce nho bé dén mirc c6 thé di
qua mang loc, hoac co thé 1a doc t6 do vi khuan tiét ra. Gia thuyét vé doc tb qua
mang loc da bi bac bd vao nam 1898 khi nha khoa hoc ngudi Ha Lan Martinus
Beijerinck chimg minh dugc rang tic nhan lay nhiém la chat doc séng (Contagium
vivum fluidum) va c¢6 thé nhan 1én dugc. Ong tién hanh phun dich ép 14 cay bénh
cho qua loc roi phun 1én cdy va khi cay bi bénh lai l4y dich ép cho qua loc dé phun

vao cac ciy khac. Qua nhiéu lan phun déu gay dugc bénh cho ciy. Didu d6 ching
to tac nhan gay bénh phai nhan 1én dwoc vi néu 1a doc t6 thi ning luc gay bénh s& phai dan mat di.

Niam 1901 Walter Reed va cong sy & Cuba da phat hién tac nhan gy bénh sot vang, ciing qua loc. Tiép sau d6 cac
nha khoa hoc khac phat hién ra tdc nhan gay bénh dai va dau mua. Tac nhan gay bénh dau mua c6 kich thudc 16n,
khong dé qua mang loc, do d6 céc tac nhan gay bénh chi don gidn goi 1 virus.

Nam 1915 nha vi khuan hoc ngudi Anh Frederick Twort va ndm 1917 nha khoa hoc nguoi Phap Felix d'Hérelle da
phat hién ra virus cua vi khuan va dat tén 1a Bacteriophage goi tat la phage.

Niam 1935 nha khoa hoc ngudi My Wendell Stanley da két tinh dwoc cac hat virus gdy bénh dém thudc 14 (TMV).
ROi sau d6 TMV va nhiéu loai virus khic déu co thé quan sat dwoc dudi kinh hién vi dién to.
Nhu vay nho ¢6 k¥ thuat mang loc da dem lai khai niém ban dau vé virus va sau d6 nho c6 kinh hién vi dién tur d3
6 thé quan sat dugc hinh dang cua virus, tim hiéu duoc ban chit va chirc nang cua ching.

Ngay nay virus dugc coi la thuc thé chua c6 ciu tao té bao, c6 kich thudc sidu nho va ¢ cu tao rat don gian, chi
g6m mot loai acid nucleic, dugc bao boi vo protein. Mudn nhan 1én virus phai nhd bo may téng hop cua té bao, vi
thé chung 1a ky sinh ndi bao bit budc.

Virus c6 kha nang giy bénh ¢ moi co thé song tir vi khuan dén con ngudi, 1a thu pham gay thiét hai ning né cho
nganh chin nudi, gy that bat mia mang va can tr¢ d6i v6i nganh cong nghiép vi sinh vt

Tir nhitng thap ky cudi cua thé ky XX tré lai day ngay cang xuat hién cic dang virus méi la & nguoi, dong vat ma
trude do6 y hoc chua hé biét t6i, de doa mang séng cua con nguoi. Sau HIV, SARS, Ebola, cam A H5N1 s& con bao
nhiéu loai nita s& xuat hién dé gay tai hoa cho con ngudi.

Mit khac, do ¢6 cau tao don gian va c6 genom nhiéu kiéu véi co ché sao chép khac hin & cac co thé khac nén virus
duogc chon 1a md hinh Iy tuéng dé nghién ciru nhidu co ché sinh hoc & mirc phan tir din dén cudc cach mang sinh
hoc cén dai: Sinh hoc phan tir, di truyén hoc phén ti. Vi nhiing 1y do trén viéc nghién ctru virus da dugc déy manh

va trd thanh mdt nganh khoa hoc doc 1ap rat phat trién.
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SU NHIEM VIRUS VAO TE BAO VAT CHU VA SU NHAN LEN CUA NO
Dé xam nhap vao té bao chii, ADN cua virus phai bam dwoc vao mot diém tiép nhan chuyén biét trén bé mat cua té
bao.
O nhitng virus nhiém dong vat, virus di nguyén vao té bao sau d6 vo protein va acid nucleic tach ra trong té bao chi.
Virus nhidm thuc vat khong co kiéu bam dic biét; chiing c6 thé di nguyén vao té bao xuyén qua véach, hay duogc
bom vao t& bao bdi con tring; mot 1an di vao trong té bio cay chu, virus dugc chuyén ché tir phan nay dén phan
khéc trong cdy qua ngd mo libe.
O Thuc khudn T4 dé xam nhap vao té bao Vi khuén, trude tién phin soi dudi bam vao bé mat té bao chu. Sau do
bam vao cac diém tiép nhan trén vach té bao chu va tiép theo dia gbc ciing bam vao t& bao chu, ké d6 mot 16 duoc
thanh 1ap trén vach cua té bao Vi khuén, tai day bao dudi co rat lai va chi bom ADN vao té bao Vi khuan. Trong té
bao chi, ADN cua Thuc khuin duge sao chép va phién ma nho¢ cac enzim cua té bao chu, mARN duogc dich ma dé
tao cac thanh phdn cua vo protein. Sau d6, phin diu cua vo bao quanh ADN, dudi, dia gbc va cac soii dudi dwoc
gdn thém vao. Cudi cung té bao cha vo ra va phong thich Thuc khudn (Pha tiéu bao: lytic phase).
Khi vao trong té bao chu va sinh san, né doi hoi phai c6 enzim dé téng hop phan dau va vo protein. Do d6 n6 phai
tao ra ARN thong tin dé tong hop vira enzim va protein vo. N6 cin sao chép acid nhan cho virus mai. Tét ca vat liéu
va ning luong ciing nhu bd may tong hop déu dwoc cung cip boi té bao chu. Cac virus khac nhau khong chi ¢ phan
16i acid nhan, mot s6 1a soi don ARN, soi d6i ARN; mot s6 khac 1a soi don ADN hay soi d6i ADN, ma con khac
nhau vé cach sao chép va biéu hién cia gen.
Thi du nhu & virus gay bénh cim, c6 15i 1a soi don ARN, ARN nay khong truc tiép ma hoa protein, nhung nho
enzim replicaz (enzim sao chép) soi ARN bod sung dugc tao ra, sgi nay ma hoda protein cua virus; vi thé soi nay hoat
dong nhu ARN théng tin vira md hoa cho nhiéu enzim sao chép vira ma hoa protein vo cua Virus. Vi dang nhiém
cua ARN khong ma hoa cho mét loai protein ndo nén nhitng virus nay dugc goi la virus sgi am (negative strand
virus).
Mot nhom virus ARN khac, duge goi 1a virus phién mi nguoc (retrovirus), tao ra ADN bd sung cho bd gen trong
ARN ciia n6 bang cach didu khién ky chu téng hop enzim phién mi nguoc (reverse transcriptaz). Sau d6 sgi ADN
thr hai duoc sao chép va soi d6i ADN nay hoa nhap vao bd gen té bao chu. Tai ddy n6 lam khuén cho nhiing ban
sa0 ARN méi dé tao ra nhitng virus méi trong sudt qua trinh sinh san cia virus.
Virus v6i soi don ADN trude tién sao chép soi bd sung dé tao ra phan tr ADN dang vong trong té bao chu. Soi bd
sung nay tr¢ thanh khudn cho ADN cua virus méi ciing nhu phién mi ra mARN dé tong hop enzim cta virus nhd
ribd thé cua té bao chu. Soi d6i ADN cua virus tao ra mARN can thiét dé tao ra mot sb enzim cua virus tir ca hai soi,
c4c enzim ndy can thiét cho su sao chép ADN virus va cho cac loai protein cdu trac vo.
Thuc khuan T4, v&i mot vai bd phén cAu thanh, chang dugc rap ndi lai véi nhau qua mot qua trinh goi la ty rap ndi
(self-assembly) trong d6 c6 nhing budc khong doi hoéi enzim hay mot khuon mau nao. Bo gen ctia virus ma héa cho
su thanh 1ap cac phin khac nhau cua virus. Khi cac phan duogc rap nbi day du, té bao bi vd ra do mét enzim dwoc ma
hoéa bai virus va virus dugc phong thich.
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VO NGOAI VA PROTEIN CUA VIRUS

V6 ngoai

Mot sO virus ¢6 vo ngoai (envelope) bao boc vo capsid. Vo ngoai c¢d ngudn goc tir mang sinh chat cua t¢ bao dwoc
virus cuon theo khi ndy choi. V6 ngoai c¢6 cau tao gom 2 16p lipid va protein.

Lipid gom phospholipid va glycolipid, hau hét bat ngudn tir mang sinh chat (trir virus pox tir mang Golgi) vdi chtc
nang chinh la 6n dinh cau tric cia virus.

Protein vo ngoai thuong 1a glycoprotein ciing ¢6 nguon goc tir mang sinh chat, tuy nhién trén mat vé ngoai cling c6
cac glycoprotein do virus ma hoa dugc gan trude vao cac vi tri chuyén biét trén mang sinh chat cua te bao, roi vé
sau tro thanh cau triic bé mat cua virus. Vi du céc gai gp 120 cua HIV hay hemaglutinin cta virus cim, ching tuong
tac v4i receptor cuia té bao dé mo du sy xdm nhap cta virus vao té bao.

V6 ngoai ciing c6 ngudn goc tir mang nhan do virus lip rap va nay chdi qua mang nhan (virus herpes)
Dudi tac dong cua mot sO yeu to nhu dung moi hoa tan lipid, enzym, vo ngoai c¢6 thé bi bién tinh va khi d6 virus
khong con kha ning gy nhiém nira.

Protein cia virus

Cdc phuong phap nghién citu protein virus

Trude hét can phai tach chung khoi té bao. Didu nay co thé thuc hién duoc nho hang loat cac budc ly tam tach, tiép
d6 1a ly tam theo gradient ndng do saccaroza.

Ly tdm gradient ndng d¢ saccaroza thuong cho két qua thé hién & cac bang (band) rét rd nét tai cc vi tri ddc thu trén
gradient. Cac bang nay dwoc dung cho cac nghién ciru tiép theo. Thong thuong dé nghién ciru cac virion danh dau
dong vi phong xa, nguoi ta ding hang loat ky thuat nhu dién di trén gel polyacrylamit, western Blotting (phan tmg
v6i khang thé).

Vi tri protein cua virus trong té bao co6 thé xac dinh duoc nho ky thuat nhuom phan biét va mién dich huynh quang,
cho khang thé don dong twong tac véi epitop dic hiéu cta protein sau dich mi thi dung cac chit we ché proteaza va
{rc ché qua trinh glycosyl hoa.

Viéc xac dinh trinh tu gen va viéc du doan acid amin s€ giup hi€u dugce cau tric va chirc nang cua chiing.
Cadc loai protein virus

Protein virus dugc tong hop nhd mARN cua virus trén riboxom cua t& bao. Tuy theo thoi diém téng hop ma duoc
chia thanh protein sém va protein mudn. Protein sém do gen sém mé hoa, thudng 14 enzym (protein khong cdu tric)
con protein mudn do gen mudn ma hod, thuong la protein cAu trac tao, nén vo capsid va vo ngoai.

- Protein khéng cu tric

Protein khong ciu tric c6 thé dwoc goi vao trong virion, nhung khong phai 14 thanh phan ciu tao virion. Pay 14 cac
enzym tham gia vao qua trinh nhan 1én cua virus, vi du enzym phién ma nguogc, proteaza va integraza cta virus retro,
timidinkinaza va ADN polymeraza cua HSV.

Protein khong cdu tric khac chi c6 mit trong té bao nhiém ma khong duge dwa vao virion, bao gdm cac protein
tham gia vao qué trinh diéu hoa sao chép, phién mé, dich mi (vi du Tat cua HIV, Protein mang trong cia HSV,
helicaza, protein gdn ADN...); protein trc ché qué trinh tong hop acid nucleic va protein cua té bao chi. Ngoai ra
thudc loai nay con co cac protein gy ung thu do cic oncogen mi hoa; cc protein giy chuyén dang té bao, nhu
khang nguyén T 16n ctia SV-40 hodc protein EBNA ciia virus Epstein.Barr. & mot s6 virus ¢é protein khong ciu trac
lién quan dén hoat tinh anti-apoptosis v anti-cytokin...

-Protein ciu triic

Protein cau triic tham gia vao cau tao hat virus, lam cho ching c6 hinh dang, kich thudc nhat dinh va bao vé genom
ctia virus khoi cac diéu kién bat lgi. Protein cdu tric bao gdm protein ctia nucleocapsid, protein nén (matrix), protein

v6 ngoai (Hinh 3). Protein nucleocapsid c6 thé tu lap rap (vi du & TMV, polio) hay Iép rap véi su tro gitip ciia mot
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khung protein tam thoi, lam nhiém vu dan gido dé tao dau phage hodc cAu trac khéi da dién, protein nay chi tn tai
khi I4p rap nucleocapsid va s& bi mat di & virus trudng thanh. Vi du capsid cua virus polio ¢ cdu tao twong ddi don
gian, gdbm 4 protein 1a VP1, VP2, VP3 va VP4. Cac protein nay tham gia lip rép tao capsid théng qua mét ciu tric
tién chét (procapsid), bao gom VPO (mdt protein tién chat) va VP1, VP3. Protein VPO lai dugc cit thanh VP2 va
VP4 khi vo capsid tién hanh ldp rap véi acid nucleic ctia né. Capsid clia virus reo phirc tap hon nhiéu. Pay 1a capsid
tran ¢6 hai 16p vo. Protein capsid ngoai chirc ning bao vé acid nucleic genom va Iép rap dé hinh thanh virion con
phai tuong tac voi acid nucleic genom trong sudt qua trinh 1ap rap. Sw bao gbi phén tir acid nucleic vao trong ving
xéc dinh, can phai c6 su sép xép va nén genom lai va bao hiéu su Kkét hop véi protein capsid da lya chon, thong qua
lién két hoa hoc. Vi du protein N cuia virus rhabdo va protein NP cua virus cim la cac protein co acid amin mang
dién tich duong s& tuong tic v6i acid nucleic mang dién tich 4m, nén ching s& hut nhau, tao thuan loi cho viéc 1ip
rap. Viéc boc goi s€ trd nén phirc tap hon khi virus c6 genom nhiéu doan, vi du & virus cim c6 8 doan ARN cin
phai boc goi trong cung mot vo capsid.
V6 ngoai bao quanh nucleocapsid dugc hinh thanh tir méng nhan, mang sinh chét hodc mang ludi ndi chét khi virus
nay chdi. Phia trong cua vo ngoai 1a protein glycolipid.
Protein nén 13 protein ndm phia trong, giira vo capsid va vo ngoai, giit méi lién két giita hai vo nay. Ching thudng
khong dugc glycosyl hoa va co thé chira cic protein xuyén mang dé 1am neo, hoic c6 thé lién két voi mang nho cac
ving ky nudc nam trén bé mit hodc nho mbi twong tic giita protein ciia chiing voi glycoprotein vo ngoai. & HSV,
khoang khong gitta vo ngoai va capsid 1a 16p vo dinh hinh dugc xem nhu mdt 16p mang (tegument).
Glycoprotein ngodi cta virus duge neo vao vé nhd cac protein xuyén mang. Phan 16n chung ndm nho ra phia ngoai
vO v6i mot cai dudi ngin ¢ phia trong. Nhiéu glycoprotein 1a monome, ching ghép lai v6i nhau tao thanh nhiing
chiéc gai c6 thé quan sat dugce dudi kinh hién vi dién tir. & cac virus c6 vo ngoai, cic gai nay c6 chiic ning khang
nguyén, vi du gai G ¢ virus dai, gai gp 120 ¢ HIV va gai HA & virus ctim.
O ca virus tran (vi du polio) va virus c6 vo ngoai cac protien chu tric nay s€ tuong tac vdi receptor trén bé mit té
bao chii @& mod du cho qué trinh gay nhidm. Co thé chéng tra lai thong qua dap tmg mién dich. Dya vao mbi tuong
tac nay dé thiét ké vacxin chdng virus.

1 : Nucleocapsid
: Protein nén
: Vo ngoai
: Cau disulfur
: Pudi trong gin protein nén
: Kénh van chuyén
: Glycoprotein (gai phu)

: Protein van chuyén mang

O 0 3 N L B~ WD

: Glycoprotein vo ngoai

Hinh . Mot sb 16p protein lién két véi vo ngoai virus. Cac protein nén nbi vo ngoai véi nucleocapsid. Glycoprotein
do virus mi hoa dugc gin sin vao vo ngoai dé dam nhiém nhiéu chirc niang. Cac gai glycoprotein chiu trach nhiém
nhan biét thu thé bé mat cua té bao va gin vao do trong khi cac protein xuyén mang hoat dong nhu 14 nhitng kénh
van chuyén qua vo ngoai. Cac protein bat ngudn tir t& bao chu d6i khi ciing lién két v6i vo ngoai nhung véi luong
nho. (Cann.A, Principle of Molecular Virology,1993, Academic press).

Tét ca cac protein cua virus déu duge dich ma tr mARN cua virus. Cac mARN nay cé thé

a)- dugc phién ma tr genom ADN cua virus (vi du HSV), hoéc
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b)- tir mach b sung voi genom ARN am (vi du virus cim) hoéc

¢)-chinh 14 genom cua virus ARN dwong (vi du virus bai liét) Protein cua virus c6 thé dwoc xur 1y sau dich
ma. Luc du tong hop mot protein 16n (polyprotein) sau dé nhd proteaza phan cit dé tao cac phan tir nho (vi du
polyprotein cta virus polio, phitc hop gag-polymeraza ciia virus HIV). Ching c6 thé dugc phosphoryl hoa. Mitc do
phosphoryl hoa thudng xac dinh muc d6 chirc ning cia protein (vi du protein N va NS cua virus rhabdo). Sy gin
gbc dudng vao protien (glycosyl hod) 1a gén ca voi N va O. Di v6i nhiéu protein virus (thuong 1a glycoprotein vo
ngoai) gbc duong c6 thé chiém 70% trong lugng protein. Cac bién ddi sau dich ma khac nhu myristyl hoa, acyl hoa

va palmitoyl hoa cing dugc tién hanh.

ACID NUCLEIC CUA VIRUS

Cadc loai genom cua virus

Nhu trén da noi, genom ciia virus rat da dang vé cau tric, kich thudc va thanh phan nucleotid. Ching c6 thé 1a ADN
hodc ARN, chudi don hodc kép, thang hodc khép vong. Kich thudc genom c6 thé tir 3500 nucleotid (& phage nho)
dén 560.000 nucleotid (& virus herpes). Cac trinh tw genom virus phai dugc doc mi boi té bao chu, cho nén céc tin
hiéu diéu khién phai dugc cic yéu td cua té bao chii nhan biét. Cac yéu t6 nay thudng lién két véi protein virus. Do
¢6 kich thude nho nén genom virus da tién hoa dé sir dung tdi da tiém niang mi hoa ciia minh. Vi thé hién tugng gen
chdng 16p va hién tugng cit ndi (splicing) mARN & virus 1 rat phd bién.
Genom cua virus dugc xac dinh dya theo cac thong s6 sau:

- Thanh phan acid nucleic (ADN hay ARN).

- Kich thuéc genom, chudi don hay kép.

- Chu triic dau chudi

- Trinh tu nucleotid

- Kha nang ma hoa

- Céc yéu t6 diéu hoa, promoter, enhancer va terminater

Mot 5o dac diém cua genom virus can luu y:

- Genom ADN kép (vi du & virus pox, herpes va adeno) thuong c6 kich thudc 16n nhat.

- Genom ADN kép khép vong (siéu xodn hodc khong siéu xoan) thuong thiy ¢ phage

- Genom ADN kép & virus vaccinia c6 hai dau khép kin

- ADN don dang thing (vi du virus parvo) c6 kich thudc rat nho.

- Céac ADN dang théng thuong co6 trinh tu 1dp lai & dAu.

- Tat ca genom ARN kép déu phan doan (chtra mot sé doan khong gidng nhau, mang thong tin di truyén tach
biét).

- Genom ARN don duogc phan thanh ARN duong (genom +) va ARN am (genom -) dga vao trinh ty
nucleotid cuia mARN.

- Phan 16n genom ARN don déu khong phéan doan trir virus orthomyxo (virus cam).

- Virus retro ¢6 genom la hai phan tr ARN don giéng nhau, ndi véi nhau & dau 5 nho cdu ndi hydro.

- Virus dém cayAlfalfa (AMV) c6 genom gdm 4 doan ARN don, dwong, dang thing, duoc goi vao 4 vo
capsid khac nhau nén con goi 1a virus di capsid (hetero-capsidic) dé phéan biét v6i virus ma tat ca cac doan

déu duoc goi trong mot hat-virus dong capsid (isocapsidic).
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Genom ADN

- Céc virus ADN ¢ kich thudc rat nho (nhu [x 174, M13 hay parvo) thudng c¢6 genom 1a ADN chudi don.
Mot s6 1a ADN don, dang théng, song mot s6 khac lai khép vong.

- Hau hét virus ADN sir dung ADN kép lam vat liéu di truyén. Mot s6 chira genom ADN kép dang thang
nhung sb khac lai chira ADN kép dang vong. Phage lamda chita ADN kép dang thang nhung c6 hai dau
dinh 14 doan don bd sung dai 12 nucleotid nén co thé bt cip dé khép vong.

- Ngoai cac nucleotid thong thuong, & nhiéu virus con c6 cic base dic biét, vi du phage T chin ky sinh &
E.coli mang 5 hydroxymetyl cytosin thay vi cytosin. Glucosea thuong gén vao nhém hydroxymetyl.

- O virus ADN kép c6 kich thudc 16n (vi du virus ho herpes) genom cé cau tao kha phtrc tap. Kich thudc
genom thay di, tir virus herpes simplex va varicella zoster (120 180kbp) dén virus cytomegalo va HHV-6
(180 230 kbp). ADN ma cho hon 40 protein cu tric va hon 40 protein khong ciu tric. Ciu triic genom it
thay doi giita cac thanh vién trong ho nhung chiing 1a nhém duy nhat chira cac dong phan (isomer) ctia
cing mot phan tir ADN. Mdi hat chira mot ddng phan gom hai doan ndi véi nhau bang lién két cong hoa
tri, doan dai duy nhéat (UL) va doan ngén duy nhét (US). O hai d4u mdi doan lai co cac doan ngén lap lai
trai chiéu. Cac doan nay khac nhau & cac hat virus khac nhau, do d6 1am cho genom thay déi it nhiéu (16n
hodc nho hon kich thuée trung binh).

- Genom cua virus adeno 1a dang thing c6 kich thudc 30 - 38 kbp nho hon genom cuia virus herpes. Mdi
virus chira 30 40 gen. Genom c¢6 hai dau lap lai trai chiéu dai 100-180 kbp. Poan 50 base dau tién kha
gidng nhau & cac virus khac nhau va thudng chtra nhiéu cip A-T. Diém nbi bat cua doan ddu phan tir ADN
& virus adeno 14 khi genom tach khoi virion mot mach s& tao vong "panhandle" va oligome. Diéu nay lién
tuong dén phage [1, nhung khac & chd ADN cua adeno khong c6 dau don. O mdi dau 5 ciia genom ¢ gin
mot protein 55 kDa. Protein nay dong vai trd quan trong trong sao chép.

Genom ARN

- Virus ARN thudng cé genom nho hon genom cua virus ADN

- Cac phan tir ARN duogc chia lam hai loai: ARN (+) va ARN (-) ;

- ARN (4) c6 trinh tu nucleotid trung véi trinh ty nucleotid cia mARN, nén c6 thé dung thay cho mARN
trong qua trinh dich ma.

- ARN (-) ¢6 trinh tu b6 sung véi mARN

- Co ché tong hop mARN la dic diém quan trong dé phan biét cac virus ARN

- Hau hét cac phan tir mARN ¢ eukaryota 1a don gen (monocistronic), chi md héa cho mét protein, trong khi
tat ca cac virus ARN da biét déu 1a da gen (Polycistronic), ma hoa cho nhiéu protein

- Genom ARN khéng ding lam khuon dé tryc tiép tong hgp ARN cuia virion ma phai qua mach trung gian

- Pasd ARN (+) déu c6 mii & ddu 5 dé bao vé khoi tac dong cua phosphataza va nucleaza. & virus picorna
mil duoc thay thé boi protein VPg (protein gin véi genom).

- Piu 3 cia da sé genom ARN (+) dugc gan dudi poly (A) giéng nhu mARN cua eukaryota

- Virus ARN (-) thuong c6 genom 16n hon virus ARN (+) \

- Mot sb virus ARN ¢6 genom phén doan. Vi du virus cam c6 8 doan ARN (-), virus reo c6 10 12 doan ARN
kép. Cac doan nay khong giéng nhau va ma hoa cho cac protein khac nhau, trong khi 2 phén tir ARN (+) &

virus retro thi giéng hét nhau.
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TIEN VIRUS (PROVIRUS)

Trong pha tiéu bao, sau khi nhidm vao vi khuan, virus thuong sao chép dé tao ra hang triéu virus va sau d6 pha hiy
té bao chu. Tuy vay, c6 nhimng trudng hop bd gen cia virus hoa nhap vao nhiém sic thé cia té bao chu vai lac nay
ching dugc goi 1a tién virus va duge di vao 19 trinh sinh tan (lysogenic pathway). Khi hoa nhap b gen cua virus chi
dugc sao chép khi ADN cuia té bao chii sao chép. Do d6, mdi té bao con ciing nhian dwoc mét ban sao ciia bo gen
virus.

Dudi mot sb diéu kién nao do, nhu ting chiéu xa, tién virus c6 thé tich ra tir bd gen cua té bao chii va bit dau sinh
san nhanh chong. Sau d6 chung di vao pha tiéu bao lam cho té bao chu v ra. Loi thé cua virus 1a khi ¢ dang tién
virus 1a chung dwoc sinh san vo tan va khong gy ra mot tridu chimg nao dé té bao chu ¢6 thé nhéan ra va phan tmg
lai.

C6 y kién cho ring virus 1a nhitng gen di dong c6 thé hoa nhap vao bd gen cia té bao chi va c6 thé tach ra khi co
diéu kién thuan loi. Khi tach ra tir nhidm sic thé cua té bao chu né co thé mang theo mot s6 gen cua té bao chu...
Mot sb gen ciia virus gdy bénh ung thu di dugc tim thiy hoa nhap vao nhidm sic thé ctia ngudi va nhitng dong vt

¢6 xuong song khac

PHAN LOAI VIRUS

Virus hoc di c6 lich st trén 100 nim, tuy nhién cic nguyén tic phén loai virus thi van con rdt méi mé. Vao nhiing
nim dau cua thé ky trude cac virus dau tién dugce phan loai chi bang mot cach don gian 14 cho ching di qua mang
loc vi khuan. Nhung khi s lugng virus ting 1én thi luc d6 phai phan biét chiing dwa vao kich thuéc, vao vat chi va
vao céc triéu trimg bénh do ching gay ra. Vi du tat ca cac virus dong vat c6 kha ning gy viém gan déu xép thanh
mot nhom goi 1a virus viém gan hay tit ca cac virus thuc vat c6 kha ning gay dém trén 14 cay déu xép vao mot
nhém goi 1a virus ddm. V& sau, vao nhitng ndm 30, nhd su bung nd vé ky thuat, da gitip ngudi ta md ta dwoc cac
dic diém vat ly cua nhiéu loai virus, cung cép nhiéu dic diém méi dé c6 thé phan biét dugc cac virus khac nhau.
Céc ky thuat nay bao gém phuong phap phan 1ap, tinh sach virus, xac dinh déc diém ho4 sinh cta cac virion, cac
phuong phap huyét thanh hoc va dic biét 1a su ra doi cta kinh hién vi dién tir da gitp moé ta dugc hinh thai cia
nhiéu loai virus khac nhau. Dén nhitng nam 50 duya trén cc dic diém nay ngudi ta da phan biét dugc ba nhom virus
quan trong ¢ dong vat 1a Myxovirus, Herpesvirus va Poxvirus.

Vao nhiing nim 60, céc kién thirc va dir liéu vé virus dé rat phong phu, doi hoi phai cho ra doi mét t6 chire cia cac
nha virus hoc dé thong nhit vé hé thong phan loai v6i cac qui tic chit ché va cach dat tén... D6 1a Uy ban quéc té vé
phan loai virus, goi tat 1a ICTV (International Committee on Nomenclature of Viruses), dugc thanh 1dp nam 1966.
Chtrc nang cta ICTV la thao luan dé di dén théng nhét vé céc qui tic phan loai, cach dat tén, xay dung thu muc va
cung cap thong tin cho cac nha virus hoc trén khip thé gidi. Cac thong tin ctia ICTV c6 thé truy cap theo website
<http://www.ncbi.nlm.gov/ICTV/>.

ICTV dua ra céc tén chuin phén loai dya trén cac dac diém hinh thai, bao gém kich thudc, hinh dang, kiéu ddi xung
cua capsid, c6 hay khong vo ngoai; cac dic diém vat Iy bao gdm céu tric genom, sy man cam ddi v6i cac tic nhan
1y, hoa; cac dic diém cua lipid, cacbohidrat, cac protein ciu triic va khong cau tric; dic trung khang nguyén va cac
dic diém sinh hoc khic nhu phuong thirc nhan 1én, loai vat chu, phuong thirc 13y truyén va kha ning gy bénh.
Tuy nhién ngudi ta uGc doan rang mubn xac dinh chinh xac mot loai virus méi can phai c6 téi khoang 500 dic
diém. ICTV dang tao dung co s¢ dit liéu (database) cho phép liét ké cac loai virus dén mtrc do chung.

Uy ban ciing da thong nhét dua ra cac khai niém vé cac thtr bac trong phan loai, bao gom:
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B0 virus (order).

B¢ 1a dai dién cho cac nhom ghép cua cac ho, cé cac dac diém chung khac biét vdi cac bo va ho khac. Cac bo dugc
ky hiéu boi nhimg vi t6 (suffixe) -virales. C6 mot bo di duoc ICTV chip thuan 1a Mononegavirales bao gdm cac
ho Paramyxoviridae, Rhabdoviridae va Filoviridae. D¢ 1a cac virus ARN don, am, khong phan doan va cé vo ngoai.

Ho virus (family).

Ho 1a dai dién cho cac nhom ghép cua céc chi, c6 cac dac diém chung khac véi cac thanh vién cua cac ho khac. Ho
¢6 Vi to -viridae, dong vai tro trung tim va thuong c6 tiép dau ngit mang dic diém dic trung. Vi du Picornaviridae
1a tir ghép pico/rna/viridae (pico tiéng Y 1a nho) gdm céc virus ¢6 kich thude nho; Flavoviridae - tién Latinh flavo la
vang (vi trong d6 c¢6 virus gdy bénh sot vang) & mot sd ho (vi du Herpesviridae) c6 sy khac nhau giira cac thanh
vién trong ho, dan dén sy hinh thanh cac ho phu, dugc ky hig¢u véi vi td -virinae. Nhu vay ho Herpesviridae con
dugc phan tiép thanh cac ho phu Alphaherpesvirinae, (virus, Herpes simplex), Betaherpesvirinae (virus cytomegalo)
va Gammaherpesvirinae (virus Epstein-Barr).

Chi virus.

Chi 1a dai dién cho cac nhom ghép cua céc loai, cé cac dac diém chung va khac véi cac thanh vién cta cac chi khac.
Tén chi thuong c6 vi t6 -virus. Ciing nhu tén ho, tén chi thuong c6 tiép diu ngir mang dic diém dic trung. Vi du
Rhinovirus (Rhino tiéng Hy Lap 1a miii, am chi virus gay bénh sé miii. Cac tiéu chuin dé phan dinh cac chi thay doi
giita ho nay v6i ho khac nhung chiing van bao gdm sy khac nhau vé cac dic diém di truyén, ciu tric va cac dic
diém khac.

Loai virus.

Loai virus dugc dinh nghia nhu 1a mét 16p phan loai dya trén mot s6 luong 16n cac dac diém 16p (polythetic class),
tao lap moi lién hé voi nhau vé sao chép va chiém mot 6 sinh thai riéng biét. ICTV hién dang xem xét mdt cach can
trong cac dic diém thiét yéu can phai co dé xac dinh loai. Su phan chia gitra loai va chung van con 1a mot van dé

khoé khan.

Mot s tinh _chit dwoc ICTV sir dung trong phin logi lodi - Tinh chét ciia virion

Dic diém hinh thai.

- Kich thudc virion

- Hinh dang virion

C6 hay khéng co peplome (liproprotein vo ngoai) va ban chat cua peplome

C6 hay khong c6 vo ngoai (envelope)
- Kiéu d6i xtng va cau truc cua capsid

Tinh chit hoa 1y, vat 1y.

- Khdi luong phan tir ctia virion (M2).

- Mat d6 ndi (buoyant density) ctia virion (trong CSCI, sacaroza vv[).
- Hé s6 lang cuia virion.

- Tinh 6n dinh pH.

- Tinh bn dinh nhiét.

- Tinh 6n dinh vdi cac cation (Mg2+, Mn2+).

- Tinh 6n dinh vé6i cac dung moi.

- Tinh 6n dinh véi cac chat tay rira.

- Tinh 6n dinh véi chiéu xa.
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Genom

- Loai acid nucleic (ADN hay ARN).
- Kich thudce genom, tinh theo Kb hoac Kbp.
- Acid nucleic sgi don (ss) hay soi kép (ds).
- Chudi thing hay khép kin.
- Phéan cyc (nghia - duwong, am hay ludng cuc).
-S4 lugng va kich thu6ce cac doan (segment).
- Trinh tu nucleotid.
- C6 cac trinh ty lap lai.
- Co cac dong phan.
- Tylé G+C.
- C6 hay khong mii ¢ dau 5.
- C6 hay khong protein lién két & dau 5.
- C6 hay khong c6 dudi poly (A) & dau 3.
Caéc protein.
- S6 luong, kich thudc va hoat dong chirc ning cuia cac protein cau tric.
- S6 luong, kich thude va hoat dong chirc ning cua cac protein khong ciu truc.
- Nhiing chi tiét vé& hoat dong chirc ning cua cc protein, didc biét 1a transcriptaza phién méi nguoc,
- emaglutinin, neuraminidaza va cac protein dung hgp.
- Trinh ty toan phan hodc timg phan acid amin ciia protein.
- Tinh chét glycosyl hod, phosphoryl hoa, myristyl ho4 cua protein.
- Lap ban d6 cua quyét dinh khang nguyén (epitop)
Cac lipid
Ham luong, dac diém.
Hydrat cacbon
Ham lugng, déc diém
Céu triic genom va phwong thirc sao chép.
- CAu trac genom.
- Phuong thirc sao chép.
- Sb lwong va vi tri khung doc.
- Dic diém phién ma.
- Vi tri tich lu¥ cac protein cua virion.
- Vitri lap rap virion.
- Vi tri va ban chat cua sy hoan thién va giai phong virion.
Tinh chit ciia khing nguyén
Su giéng nhau vé typ huyét thanh, dac biét nhan dwoc tu cac trung tam lién quan.

Cac dac dieém sinh hoc.

- Pham vi vt chu tu nhién.

- Phuong thirc lay truyén trong ty nhién.
- M&i quan hé véi vecto truyén bénh.

- Su phan bd dia ly.

- Kha nang gay bénh va bénh lién quan.

- Tinh huéng md, bénh 1y hoc va bénh 1y hoc mé.
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CHUONG 4 — TRAO POI CHAT CUA VI SINH VAT
1. Khai niém
Trao d6i chat 1a tong sd cac phan tmg hoa sinh phirc tap xay ra bén trong cac t& bao ciia mot co thé.
TPC bao gém hai qué trinh: déng hoa (t6ng hop cac chat hitu co va sir dung ning luong) va di hod
(phan giai cac chat phirc tap thanh cac chit don gian hon dong thoi giai phong ning luong).
Té bao vi sinh vat khong c6 co quan chuyén biét dé thu nhan thirc an ma toan bo su trao d6i chét

ctia chung duoc thyc hién bang khuyéch tan va hap phu qua toan bd bé mit té bao.

2. Qua trinh ddng hoa (qua trinh dinh dudng)
Qua trinh dinh dudng cua vi sinh vat gin lién v6i dic diém té bao cia chung. Trong té bao vi
sinh vat bao gém cac thanh phan chinh 14 nudc, hydratcarbon, protein, lipid nén thanh phan dinh

dudng cua chiing cling can hoi du cac nguyén t6 C, H, O, N

2.1. Nudc
Nude 1a mot phan khong thé thiéu ddi véi co thé vi sinh vat. Nudc chiém 80-90% trong lugng té
bao VSV va thay doi tuy theo trang thai, tudi cia TB. Tat ca cac phan ung hoa hoc xay ra trong
té bao déu can sy c6 mat cia nude. Nude trong TB tdn tai & dang nudc tu do va nudc lién Két.
- Nuéc tu do chiém phﬁn 16n trong TB va c6 tac dung hoa tan céc chét vé co, hitu co. Su
mat nude tu do lam réi loan va (rc ché trao doi chit cua té bao.
- Nudc lién két tuy chiém mot lugng nho trong té bao nhung rat kho tach. Khi mat nudc
lién két thi cAu tric té bao bj pha vd — té bao chét.
Yéu cau cua vi sinh vét d6i v6i nude duge biéu thi dinh luong béng hoat d0 nué6c
ay = p/Po
Trong do: ay : hoat dd nuéc P: ap sudt hoi cua dung dich Po: 4p suét hoi ciia nude
Nudc nguyén chét c¢6 a,, = 1, tri s6 ndy s& nho di khi hoa thém cac chét vao nude. Phan 16n cac
vi sinh vat thich a, = 0.99 va hau hét déu can a,> 0.91 dé phat trién. Do am twong dbi va hoat
lwc nude cling c6 mdi quan hé voi nhau va dugce tinh RH = a,, x 100

Gidi thiéu hoat lyc nuée ciia mot sb dung dich bédo hoa & 25°C

ay Dung dich ay Dung dich
0.11 Lithium chloride 0.75 Sodium chloride
0.22 Potassium acetate 0.84 Potassium chloride
0.43 Potassium carbonate 0.94 Potassium nitrate
0.53 Magnesium nitrate 0.97 Potassium sulfate
0.74 Sodium nitrate

VSV dai cwong 03/02/09 N.T.T.Thuy 83



Hoat d§ nwéc cin thiét cho su phat trién ciia vi sinh vt

a,, Vi sinh vét phat trién véi hoat dd Thye pham (vi du)
nuwéc > hoat do nuwdc dudi diy
Pseud(?monas, Escﬁerlchla, Proteus, Hau hét cac thuc phém nau chin (qua tuoi hodc dong
Shigella, Klebsiella, Bacillus, R NN ., , \ \
0.95 Clostridium perfringens, mét vai nim hop, rau, thit, cd) sira, xuc xich chin, banh my, thuc
men T pham chtra >4% saccharose hodc 7% NaCl
Salmonella, Vibrio parabaemolyticus, | Fromage (Cheddar, Swiss, Provolone), thit ché bién,
091 | C. botulinum, Lactobacillus, mot vai | nudc qua, thuc pham c6 ndng do saccharose ~ 55%
nam soi hoac 12% NaCl
Lz ) ) Thit 1én men, banh xop, fromage kho, bo thuc vat,
0.87 ba s0 n:[m men, Can'dlda, Torulopsis, thuc phém co néng d0 saccharose ~ 65% hoac 15%
ansenula micrococcus
NaCl
HAau hét nAm mdc, hau hét nAm men
0.80 thudc gidng Saccharomyces, Phén 16n nudc qua co dic, sita dic, syrop, bot, banh
' Debaryomyces, Staphylococcus c6 ham lugng duong cao, ddu hat c6 do am 15-17%
aureus
0.75 HAu hét vi khuan wa min, Mut uét, mit cam, kem hoa qud, banh hanh nhéan,
) Mycotoxigenic aspergilli keo déo
0.65 Nam soi Xerophilic , Saccharomyces Bot yén mach chira 10% d6 am, cac san phém nau
) bisporus dong, ri duong, lac
0.60 Céc nam men chiu duq’c ap §uét tham Qua kho chura 15-20% d6 am, caramel, keo cung,
) thau, mot vai nam moc mat ong
0.50 My ¢6 4o am 12%, gia vi voi do am 10%
0.40 A . T S . Bot trirg chira 5% do am
0.30 Khong c6 sy phit trién cua vi sinh vat Banh quy, keo gion, biscote chira 3-5% d6 am
0.03 Tét ca céc loai sita bot chira 3-3% d6 am, stip kho
2.2. Nguﬁn thirc an C

bay la nguon thire an chinh cuia vi sinh vat. Dya vao kha nang hap thu ngudn C, tat ca cac vi sinh vat

déu thudc mot trong bén kiéu dinh dudng co ban sau va dugce thé hién trong bang dudi day

Kiéu dinh duong | Nguén C chii yéu Ngudn NL Vi du
. 5 . . Téo, VK lam, VK luu huynh
Tu dudng quang ning CO, Anh sang o
mau tia, mau luc
. e . . Vi khuan tia, VK luc khong
Di dudng quang nang Chat hitu co Anh sang
chtra luu huynh
o Chét v6 co (NH,", VK nitrat héa, VK oxy hoa luu
Tu dudng hda nang CO, - .
NO,-, Hy, HoS, Fe™.....) huynh, VK hydro...
Di dudng hoa nang Chét hitu co Chét hitu co VSV hoai sinh, ky sinh, 1én men
2.3. Ngudn thirc in N

Quan h¢ cua vi sinh vat voi cac nguon N rat khac nhau, cé loai sit dung dugc N ¢ dang don gian

nhat 13 Ny, ¢6 loai sir dung duge N ¢ dang phirc tap nhét 1a protein. Dya vao quan hé cta vi sinh

vat voi cac ngudn N ma nguoi ta chia chung thanh 2 nhom:
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Vi sinh vat tw duwong amin

Céc vi sinh vat téng hop duoc protein tir nhimg hop chit vo co chira N don gian nhit. Trong
nhom nay dugc chia thanh 2 loai:
- Vi khuén azot: ddng hoa duoc N ty do trong khong khi nhu vi khuan nét san
- Vi khuén amin: sir dung dugc cdc mudi amoni nhu vi khuan cellulose, nAm mdc va mot
s ndm men

Vi sinh vat di dwdng amin

Str dung cac aminoacid da c6 san. Trong nhém nay c6 thé chia thanh:
- Vi sinh vét pepton: st dung N ¢ dang pepton (ché pham thuy phan khong triét dé cua
protein) hodc aminoacid.
- Vi sinh vat ky sinh: Ky sinh & dong vat va thuc vat thuong dfmg, hép thu N ¢ dang

protein xac dinh cud céc sinh vat nay.

2.4. Nguon thirc in khodng

Khi str dung cac moi trudng ty nhién dé nudi cay vi sinh vat thudng khong can thiét bd sung céc
nguyén t khoang. Trong méi truong tong hop (hoa chat) can phai bd sung cac nguyén tb
khadng can thiét cho sy phat trién ciia vi sinh vat. Nhitng nguyén t6 khoang dugc VSV doi hoi
vé6i lidu luong 16n goi 1a cac nguyén té da luong, v6i lidu lwong nho 1a cac nguyén t vi lugng.
P. Chiém ti 1¢ cao nhit trong s6 cac nguyén té khoang (= 50%), c6 mit trong nhiéu thanh phan
quan trong cua té bao (phospholipid, phosphoprotein, ADP, ATP, NADP, flavin...). B4 sung
K,HPO, va KH,PO, khong nhiing cung cip ngudn P cho VSV ma con tao ra tinh dém cho méi
truong.

S. C6 mat trong mot s6 aminoacid (xistein, methionin), mot sb vitamin (biotin, thiamin), ngoai
ra n6 con dong vai trd quan trong trong qua trinh oxy hoa kht.

Mg. Tham gia nhiéu phan tng enzym lién quan dén qué trinh phosphryl hoa. Mg*" ¢6 tac dung
hoat hod nhiéu enzym va lam lién két cac tiéu phan riboxom véi nhau.

Ca. Can thiét dbi vé6i viéc hinh thanh cac cdu trac khong gian 6n dinh cta nhiéu bao quan nhu
riboxom, ti thé, nhan..., 1a cau nbi trugn gian giita nhiéu thanh phan quan trong cua té bao sdng.
Sy ton tai mot cach du thira cac nguyén t6 khaong 1a khong can thiét véi co thé va c6 thé din toi
anh huong xdu. Viéc thira P ¢6 thé 1am giam hiéu sudt tich luy mot s6 chat khang sinh, thira Fe

lam can tré qua trinh tich luy B2 va B12

2.5. Nhu cau vé chit kich thich sinh truéng
V& chét kich thich sinh trudng thi can hiéu rang day 1a mot khai niém rat linh dong, né chi ¢ y
nghia 1a nhiing chit hitu co can thiét d6i véi hoat dong séng ma mot loai vi sinh vét nao do

khong tu tong hop dugc. Thong thuong cac chit duoc coi 1a chét sinh truong déi 6i mot loai vi
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sinh vat nao do c6 the thugc trong cac loai sau: goc ki€ém purin, pirimidin, cac dan xuat cia

chung, céc acid béo, vitamin...
3. Co ché vin chuyén cac chat dinh dwong vao té bao vi sinh vit

Thic an dugce van chuyén vao t€ bao vi sinh vat theo cac co ché: van chuyén thu dong, van

chuyén thu dong va Xuét, nhap bao

Hinh: Cac hinh thtrc vin chuyén qua mang sinh chét

(1): Khuéch tan qua 16p kép phospholipid; (2): Khuéch tan qua kénh protein; (3): Nhap bao; (4):
Xuat bao; (5, 6, 7): Van chuyén chi dong: don cang, dong cang, ddi cang.

Van chuyén thu ddng: La sy van chuyén cac chat qua mang theo nguyén 1y khuyéch tan ma
khong tiéu tén ning lugng. Cac phan tir di qua mang nho sy chénh 1éch ndng d6 hay chénh léch
dién thé (trong truong hop céc ion) & hai phia ciia mang. Nhiéu nghién ctru khang dinh trir nudc
ra, rat it cac hop chit c6 thé qua mang bang co ché nay.

Vin chuyén chii dong 1a hinh thirc té bao c6 thé chu dong van chuyén cac chat qua mang nho
su tiéu ton ning lwong. Hinh thirc ndy dé van chuyén cac chit té bao can, chat doc hai co kich
thudc 16n hon 16 mang. Nhitng phan tir van chuyén (protein thAm-permeaza) sip xép trong mang
lién két v6i cac phan tir chat hoa tan rdi chuyén chiung vao bé mit trong clia mang, tir ddy céac
phan tir chat hoa tan dugc chuyén vao trong té bao chat. Mot protein thAm c6 thé van chuyén 1
chat (don cang), 2 chét cing chiéu (dong cang) hay 2 chit ngugc chiéu (dbi cang).

Sy van chuyén cac chat nhd permeaza co thé 1a thu dong (khong can ning luong cia té bao)
(chét hoa tan-permeaza duoc van chuyén theo ca hai phia cia mang nho su chénh 1éch nong d6
ctia mot chit nao do) hoac chu dong (cﬁn nang luong cia té bao).
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Xuit bao, nhip bao: Hinh thirc nay doi héi ¢ su bién ddi ciia mang va tiéu tén ning luong.
Dbi voi cac phan tir 16n (thé ran hodc thé 16ng) khong lot qua 16 mang thi té bao sir dung hinh
thirc xuat nhap bao dé chuyén tai ching ra hodc vao trong té bao.

Trong hién turong nhap bao, cac phén tir rin hodc 10ng khi tiép xtc véi mang s& 1am mang bién
d6i va tao nén cac bong nhap bao bao 1ay cac phan tir d6. Cac bong nay sé dugc té bao tiéu hoa
trong lyzosome.

Trong hién tugng xuét bao, té bao bai xuat ra ngodi cac chat hodc cic phéan tir bang cach tao
thanh cic bong xuit bao, cac bong nay lién két véi mang, mang s& bién doi va bai xuit cac chat

hodc phan tir d6 ra ngoai.

4. Qua trinh di hoa (qua trinh phén giai)
4.1. Khai niém
Do 1a sy oxy hod nhimng hop chét hitu co phic tap thanh cac chit don gian hon & bén trong va
bén ngoai té bao nho cac enzym xuc tac, dong thoi giai phong nang luong (bai doc them). Nguoi ta
da loi dung cac qua trinh phan giai co loi cta vi sinh vat dé phuc vu cho doi séng (mudi dua,
mudi ca, 1én men rugu ...) hodc tim cach kim ham chung néu c6 hai (cac vi sinh vat gay hu hong
thuce phém, cic niAm sinh doc td.. J)
Qué trinh oxy hoa chét hitu co xay ra trong diéu kién cac chat hitu co vira lam nhiém vu cht cho,
vira 1am nhiém vu chat nhan dién tir thi goi 1a qua trinh Ién men. Nguoc lai, qué trinh oxy hoa
chat hiru co xay ra trong diéu kién chit nhan dién tir cudi cing 13 oxy phén tir thi duoc goi 1a
qua trinh hd hap.
Phurong trinh chung ciia sw hé hdp

Nguyén liéu ho hdp + NAD— Nguyén liéu ho hap da bi oxy hoa + NADH2

Chét nhan hydro + NADH2 — chét nhan di bi khir + NAD

Nguyén liéu ho héap thich hop nhét 1a glucid, lipid, ruou, cac acid béo.

Nhu vdy trong qua trinh oxy hoa, nguyén liéu ho hap phai trai qua nhidu ching. Hydro tir
nguyén liéu ho hap qua nhiéu chat trung gian dé chuyén téi chat nhan hydro. Chit trung gian
quan trong nhat ctia s oxy hoa glucid 13 acid pyruvic

CeH 12,06 — CH3-CO-COOH + H,

4.2. Cac kiéu hd hip cia vi sinh vat

Trudc khi tao thanh acid pyruvic thi sy 1én men va ho hap 13 hoan toan giéng nhau. Sau do, tuy
theo dic tinh ctia co thé séng 1a hiéu khi hay ki khi ma sy chuyén hod s& khac nhau vi VSV ¢
thé str dung cac chit nhan H, cudi cung khac nhau. Dya vao chat nhan H, cudi cung (tic 1a quan

hé cua vi sinh vat véi nguén oxy tu do) ma ta chia vi sinh vat thanh 3 lgai c6 tinh chét ho hép khac nhau.
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Vi sinh vdt hé hap hiéu khi

La vi sinh vat sir dung oxy 1am chit nhan hydro cudi cliing
- Néu qua trinh oxy hod hoan toan, ning luong dugc giai phong hoan toan
CeH 1206 + O, — 6CO; + 6H20 + 674kcal
- Néu oxy hoa khong hoan toan, ning lugng tu do con tang trir trong cac hop chit trung gian
C,HsOH + O, — CH3COOH + H,O + 117 keal
C,HsOH + O, — CO; + H,0O + 326kcal
Trong thyc té, sir dung tinh chat oxy hoa khong hoan dé san xuat cac acid hiru co

Vi sinh vdt hé hap ki khi

La nhitng vi sinh vat khong c6 kha ning st dung O, phan tir [am chat nhan H, ma né c¢6 kha
nang stir dung cac san pham trung gian trong qua trinh phan giai cic chat 1am chat nhan
Qué trinh 1én men lactic, acid pyruvic 1a chat nhan H,
Qua trinh 1én men rugu, CH3;CHO la chit nhan H,
Su c6 mét cua O, trong Ién men yém khi 1a chat doc ddi voi cac vi sinh vat nay
Ha+0,— H,0, (chat sat khuan)
Tinh chit ho hip nay duogc sir dung dé san xuit cac ché pham 1én men

Vi sinh vdt hé hdp tuy tién

Chu yéu 13 ndm men, mdt ss6 1a ndm méc nhw Mucor rouxii, Rhizopus, mét s6 vi khuan duong rudt (E.coli)
Hb hap tuy tién c6 nghia
Déi véi ndm men
+ Trong diéu kién c6 oxy, ndm men sir dung oxy lam chat nhan H,, sinh khéi thu duoc
nhiéu (TB sinh trudng nhanh, NL giai phong nhiéu)— tmg dung cho SX sinh khéi
+ Trong diéu kién khong c6 oxy — 1én men ruou
Déi véi ndm moc
+ C6 oxy: hinh thanh acid hitu co

+ Khong c6 oxy: hinh thanh rugu

5. S sir dung niing lwong hé hép cia vi sinh vat

Ning luong duoc phéan giai trong qua trinh ho hip dugc st dung va cac hoat dong c6 ich cua vi
sinh vat nhu téng hop té bao, hép thu thuc an, sinh san, di dong... Nang luong phuc vu cho hoat
dong séng chi chiém 1/3 niang luong ho hip con lai thoat ra dudi dang nhiét ning hodc quang
nang. Chinh vi vy ma nguoi ta co thé quan sat dugc cac hién tugng tang nhiét do trong cac ndi
1én men, trong cac dong phan rac u. O mot s6 VSV, ning lugng ho hap duogc toa ra dudi dang

quang nang (1 s6 VSV ky sinh trén ca — tng dung di tim ludng c4)
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BAI PQC THEM CHUONG TRAO POI CHAT

1. Sw phén giai hydrat C

Glucose va cac loai duong khac trong tur nhién thudng ton tai dudi dang cac chat tring hop. Duéi dang cac don phan tir,
chiing 14 nhimg cht dinh dudng chu yéu ddi voi da sb vi sinh vat di dudng.

C6 nhiéu con dudng phan giai glucose dan dén cac hop chat 3C, trong d6 acid pyruvic 1a chat trung gian quan trong
nhat cta qué trinh trao d6i chét. 3 con dwdng thuong gap do6 1a:

- Con duong duong phan hay con duong EMP (Embden-Meyerhof-Parnas), 1a con dudng phd bién nhat.

- Con dudng pentozophosphat hay con dudng hexomonophosphat: thiy dugc ¢ nhiéu co thé vi sinh vat, dién
ra theo mot chu trinh ma trat ty phan tng theo chiéu nghich, bao gdm céc phan tng chu yéu ddi véi sy tai
sinh chat nhan CO, ctia qua trinh ¢b dinh CO,.

- Con duong Entner-Doudoroff hay con dudng KDPG vi san phdm trung gian dién hinh cua né 1a acid2-
keto3-desoxy-6phosphogluconic.

Ngoai ra ciing con nhirng co thé phan giai khac, song chung chi mang ¥ nghia c4 biét.

1.1. Puong phén

Duong phan 1a giai doan dau tién ctia qua trinh phéan giai glucose xay ra khong can sy hién dién ciia O,. Pudng
phan xdy ra trong dich té bao chat cua tat ca t& bao sdng, va 1a chudi phan mg di xay ra & nhiing sinh vét dau tién
khi ma tréi dat con chua c6 O,.

Puong phan gdm c6 10 budc va chia thanh 3 giai doan, mdi budc dugc xuc tic boi mot enzym riéng biét. 3 giai
doan d¢ la: (hinh)

- Giai doan dau tu nang luong (budc 1-3)

- Giai doan phan giai (budc 4-5)

- Giai doan bao ton ning lugng (budc 6-10)

(i, ii) Glucose 1a mot hop chit bén viing, it c6 xu huéng phén cit ra thanh nhing chat don gian hon, do do té bao
mubn ldy ning luong tir glucose trude tién phai dau tu ning lwong dé hoat héa phan tir. Do do, giai doan diu cua
duong phan 1a cung cip ATP cho phén tir glucose (hinh). Trong céc phan tmg chudn bi hai phan tir ATP gén gbc
phosphat cubi cing ciia n6 vao phan tir glucose. Pén giai doan nay qué trinh duong phan da sir dung 2 phan tir
ATP.

(iii) Phan tmg ké tiép, hoi phtrc tap hon, bt dau dé dan dén sy thanh lap ATP moi, that sy 1a hai phan tng. Phan
mg dau 1a mot phan (mg oxy hoa khir, trong truong hop nay san pham trung gian 1a NADH thay vi 1a NADPH.
Phan tng thtr hai 1 sy phosphoryl hoa PGAL (phosphoglyceraldehyd). O giai doan nay, té bao thu lai dwgc 2
phan tir ATP di dung cho sy phosphoryl héa glucose trong luc bit dau duong phan. Ning lwong diu tu ban dau da
duoc tra lai. Sau phan tmg sip xép lai trong budc (9) gbc phosphat dugc chuyén vao ADP theo su phosphoryl hoa &
murc co chat dé thanh 1ap ATP, két qua tao ra hai phan tir ATP va hai phan tir acidpyruvic

THE GLYCOLYTIC PATHWAY
P—(}(J;H;
c=0
CH,0—P P—OCH, |
CH,OH CH,0—P CH;OH
=~ L ] TT o] =
— | H HO H HO 5
I-IHOH H\’_i/l')}-l H
HO H ATP HO H é o
Fructose ADP Fruclose I /
B-phosphate 1.6-bisphosphate CHOH
|
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2 2 2 2
0" 0" 0- 0"
2 | | | |
2P, P—0—C=0 C=0 C=0 =0 C=0
6 | 7 | 8 | 9 | 10 |
?HOH CIHOH ——— H(lj—D—P ———" ﬁ—O—P =0
CHy—0O—P CHy—0O—P CH,0H CH, CH,
2 NAD* 2 ADP 2 ADP Pyruvate
2 NADH 2 ATP 2 ATP

Hinh: So d6 chu trinh dudng phéan
Glucose —2 Pyruvate +2ATP+2NADH

1.2. Chu trinh pentozophosphat va Entner Doudoroff:
La nhiing phuong thtrc phan giai glucose khac thu it phan tor ATP hon so véi dudng phan, tuy nhién chung sinh ra
c4c tién chét trao dbi khong dugc sinh ra trong dudng phan.
Phuong trinh cta chu trinh pentozophosphat (hexomonophosphat):
3 Hexozo-6-phosphat + 6NADP"* <2 Hexozo-6-phosphat +triozo-3-phosphat + 3CO, + 6NADPH + 6H"
Glucose-6-phosphate

MADP+
Glucose-6-phos phate

dehydrogenase
HADPH

6Phosphogluconolactone

H20
D Gluconolac torase
H+

6-Phosphogluconate

MADP+
&-phosphoglucomrate
MADPH dehydmgenase
c02

Ribulose-5phosphate

Hon-oxidative reactions

Hinh: So d6 chu trinh pentozophosphat

CH,OH

OH _ o,
~OH
~ _/"

H, OH

~
H
H OH

D-Galactose

NAD(P)*
MAD(PIH + H®

NAD{P)*
Glucose — NAD(P)H + H*

dehydrogenase

Galactonate

dehydratase

Gluconate J% H,0

2-Keto-3-deoxygluconate 2-Keto-3-deoxygalactonate
(KDGlu}) (KDGal)

KDG-
aldolase

Pyruvate + Glyceraldehyde
Hinh: So d6 chu trinh Entner Doudoroff
Phuong trinh cta chu trinh Entner Doudoroff:

Glucose — 2pyruvat + 1ATP + 1 NADP + INADPH + INADH

VSV dai cwong 03/02/09 N.T.T.Thuy 90



1.3. Hé hap té bao va 1én men

Sau khi glucose dd dugc oxy hod theo con dudng dudng phan hodc mot trong cac con dudng trao ddi chit trung
gian, t& bao sé& str dung cac phan tir acid pyruvic sinh ra dé hoan thién ho hap té bao hodc 1én men.

Hb hip té bao: 1a mot qua trinh trao doi chat lién quan dén su oxy hoa hoan toan cac phan tir co chét va sau do 1a
su san sinh ATP nho mot loat phan tmg oxy hoa khir. 3 giai doan ctia sy ho hap té bao 1a: (i) su tong hop Acetyl-
CoA, (ii) chu trinh Krebs, (iii) mét loat cac phan ung oxy hoa khir cudi cung, tap hop lai tao nén mot chudi van
chuyén dién tir.

Su tong hop Acetyl-CoA: 2 nguyén tir C tir acid pyruvic s& lién két voi coenzym A dé tao thanh Acetyl-CoA, chat
nay sau do s& di vao chu trinh Krebs. Mot loat gdm 8 budc duge xuc tac boi enzim dé chuyén ning lugng tir Acetyl-

CoA t6i cc coenzym NAD' va FAD.

(l)_ NADH
(|: =0 NA{F Coenzime A ? —CoA ' .~ CoEnzyme A
(lj =={) e (ij =0
CH, \ CH;,
CO,
Pyruvate Acetyl CoA
(a) (b)

Hinh: So d tong hop Acetyl-CoA (a), phan tir Acetyl-CoA (b)

Chu trinh Krebs (chu trinh acid citric, chu trinh tricarbocyclic)

Acetyl-CoA dugc hinh thanh di vao mét chudi phan tmg ctia mot chu trinh goi la chu trinh Krebs hay chu trinh acid
citric. MGi phan tir acetyl-CoA dugc tao ra tir phan tir glucose ban dau két hop v6i mot hop chat 4C (acid
oxaloacetic) da hién dién trong té bao dé tao ra mot hop chat 6C méi 12 acid citric. Vi mdi phan tir glucose tao ra

hai phan tir acetyl CoA nén c6 hai vong acid citric xay ra.

Krebs Cycle
(Citric Acid Cycle)

i Pyruvic acid

napt

©CO; »-[NADH]

Acetyl-CoA §

Phuong trinh phan ing

Acetyl-CoA +3 NAD" + FAD + GDP + P; + 3 H,0 — CoA-SH + 3 NADH + H' + FADH, + GTP +2 CO, +3 H"
(GDP: Guanosin diphosphate)
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Lén men
La su phan giai hydratcarbon trong diéu kién ki khi. La qua trinh oxy hod khir co két qua 13 mot phan co chit bi
khir con mot phan khéc bi oxy hoa. Oxy phén tir khong tham gia vao qua trinh oxy hoa nay ma s& di c¢6 hién tuong
oxy hod chi 14 do tach hydro ra khoi co chat.
Céc san pham cudi cung ctia 1én men bao gdom acid, ruou, aldehyd, céc loai khi.
Sau khi da hoan thanh giai doan duong phén, tuy theo ddc tinh ciia vi sinh vat 1a hao khi hay ki khi ma sy chuyén
ho4 s& khac nhau vi vi sinh vét c6 thé sir dung céc chit nhan hydro cubi ciing khac nhau. Tuy theo chat nhan hydro
cubi cung (tirc 1 quan hé cia vi sinh vat voi ngudn oxy tu do ma ngudi ta chia ching thanh 3 loai c¢6 tinh chat ho
hép khéac nhau
- Vi sinh vdt hé hdp hao khi: vi sinh vét st dung oxy phan tir 1am chét nhan hydro cudi cung. Néu qué trinh oxy hoé
hoan toan, ning luong duoc giai phong hoan toan; néu oxy hoa khong hoan toan, nang luong dwoc ton trit dudi cac
hop chét trung gian
C;Hs0H + O, — CH;COOH + H,0 + 117 keal
C,Hs0H + O, — CO; + H,0 + 326 kcal
Trong thuc té, sir dung tinh chit ho hap khong hoan toan dé san xuét cac acid hitu co.
- Vi sinh vdt ho hdp ki khi: 1a vi sinh vat khong c6 kha nang st dung oxy phan tir lam chit nhan H2 ma né ¢6 kha
nang sir dung cac san phdm trung gian trong qua trinh phan giai cac chat lam chat nhan
Ex: Qua trinh Ién men lactic, acid pyruvic l1a chét nhéan H2, trong 1én men rugu, CH3CHO Ia chét nhan H2.
Su ¢6 mat cia oxy 1a chit doc dbi véi cac loai vi sinh vat ho hap ki khi
H,+0, — H,0, (chit sat khuén)
Tinh chat ho hap nay dugc sir dung dé san xuét cic ché pham 1én men.
- Vi sinh vét hé hdp tuy tién: chu yéu 1a nAm men, mot sb ndm mébe nhu Mucor rouxii, Rhizopus, mot s6 vi khuin
duong rudt (E.coli)
Ex: N4m men trong diéu kién c6 oxy, str dung O2 lam chit nhan H2, sinh khéi thu duoc nhiéu (té bao sinh truong
nhanh, ning luong giai phong nhiéu), img dung trong san xuét sinh khéi. Trong diéu kién khong c6 oxy, 1én men
ruou.

Nam mdc, c6 02, san xuat acid hitu co; khong c6 O2: san xuat rugu
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CHUONG 5 — SINH TRUONG-PHAT TRIEN O VI SINH VAT VA CAC YEU TO ANH HUONG
1. Khai niém

Ciing nhu céc sinh vat khac, sinh truong va phat trién 12 mot thudc tinh co sé cua vi sinh vét.
Sinh truéng 13 sy ting vé kich thudc va khdi lugng té bao.

Phat trién 13 su ting vé sb luong té bao (sinh san).

Chuong nay chi dé cap dén sy sinh truong va phat trién ctia vi khuan vi vi khuan da duoc nghién
ctru rat k§ va co thé khai quat hoa dudi dang toan hoc.

Do kich thudc ctia té bao nhé nén khi nghién ctru sinh trudng, phat trién cua vi sinh vét, ngudi ta

theo ddi sy thay doi ctia ca quan thé.

2. Céc thong so va hang s6 dung dé xac dinh s lwong vi sinh vat

Trong mdi trudng dinh dudng thich hop vi khuan s& sinh trudng nhanh va budc vao qua trinh phan chia.

- Tir No té bao, sau n 1an phan chia, ta s& c6 tong s6 té bao N = No.2" (1)

- Vi khuén phan chia n 1an sau khoang thoi gian t thi khoang thoi gian gitra hai 1an phén chia lién
tiép goi 1a thoi gian thé hé (g) g=t/n

- Gia tri nghich déo cua thoi gian thé hé hay 1a s6 1an phan chia sau don vi thoi gian goi 1a hang
s6 tc d6 phan chia (c) c=1/g=n/t

- Nhur véy, thoi gian thé hé cang ngan, VK sinh truéng va sinh san cang nhanh vi ¢ = n/t nén n=c.t

- Thay gi4 tri ciia n vao phuong trinh 1 ta c6 : N=No.2*

Hang s6 toc do phan chia ¢ phu thudc vao mot sé diéu kién nhu : loai vi khuan, nhiét d6 nuéi cay,
moi truong nudi ciy.

Thoi gian thé hé ctia VK E. coli trong diéu kién thich hop 1a 20 phuat, nAm men dai hon, véi
Saccharomyces cerevisiae 13 2h. Téo tiéu cau Chlorella 14 7h, véi VK lam Nostoc 13 23 h.

3. Sinh truwéng va phdt trién cia VSV trong cdc diéu kién nuéi cdy khdc nhau

Vi sinh vét c¢6 thé phat trién trong moi truong tinh hodc méi truong lién tuc.

3.1. Nudi ciy tinh

Phuong phép nuoi céy ma trong subt thoi gian 'i Stationary
. et Phass
do6 nguoi ta khong thém vao chat dinh dudng, 1
S e 2 2. 1 A u \

cling khong loai bo cac san pham trao doi chat | 3 /

. o .il Loy “;t Daath
thi goi 1a nudi cay tinh. 3 Phasa \ Phasa

A A e . N A N A A Lag
Quan the vi sinh vat trong mdi truong nudi cay # | pnase
tinh (tinh theo ham log) duoc thé hién qua 4 ! ‘%‘
pha: Pha lag (pha mé dau, pha tiém sinh) , pha a
Tame

log (pha luy thira), pha 6n dinh, pha tir vong.
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Pha lag : duoc tinh tir lac bat dau cdy t6i khi vi khuan dat toc d6 sinh truéng cuc dai. Trong pha
lag, t& bao chua phan chia nhung trong lwong té bao ting 1én nhiéu nho su tong hop cac chat cao
phan tir (protein, acid nucleic).

Do dai pha lag phu thuoc vao tudi ctia dng gidng va thanh phan méi truong. Té bao cang gia thi
pha lag dién ra cang dai. Trong pha lag dién ra viéc x4y dung lai cac té bao nghi thanh cic té bao
sinh truong. Tim hiéu do dai thoi gian pha lag 1a can thiét trong viéc phan doan dic tinh cta vi
khuén va tinh chit ciia méi trudng.

Pha log : Trong pha nay, vi khuan phat trién theo luy thira. Té bao & trang thai dong hoc va coi
nhu 12 nhitng té bao tiéu chudn. 3 thong s quan trong cta pha log 13 thoi gian thé hé g (thoi gian
nhan d6i), hing sb tbc do phan chia ¢ va hang s toc do sinh trudng p. Cac théng sd nay thay doi
theo cac yéu t6 moi truong va diéu kién nudi cdy.

Pha 6n dinh : trong pha niy, quan thé vi khudn & trang thai can bang dong hoc, sb t& bao mai
sinh ra bang s té bao cii chét di. Nguyén nhéan cta pha 6n dinh 1 sy tich luy cac san pham trao
ddi chit co hai cho vi sinh vat nhu acid hitu co, rugu va viée can kiét cac chat dinh dudng.

Pha tir vong : trong pha ndy, sb lugng té bao c6 kha ning séng giam manh (mic du té bao tong
sO ¢o thé khong giam). Nguyén nhan cua pha tir vong 1a can kiét dinh dudng, tich liy cac chét c6
hai, hodc mot sb té bao sinh ra cac enzyme tu phén.

Téc do tu vong cua té bao co lién quan truc tiép dén nganh vi sinh véat hoc, do 1a van dé bao
quan cac vi sinh vat quan trong va can nghién ctru (bai doc thém cic phwong phdp bao quan giong vi sinh

vit).

3.2. Nuédi cay lién tuc /—JL
Trong nudi cdy tinh, khong cé bd sung chat

dinh dudng cling nhu khong cé su loai bo
cac san pham trao d6i chat va sinh khi cua W

mwlum

té bao du thira. Do d6 pha lity thira chi kéo

Rezervolr

dai qua vai thé hé. Vi vay dé thu nhan duoc

nhiéu sinh khéi hodc san pham cua vi sinh
Chemestat
vat, trong cong nghiép nguoi ta st dung
phuong phap nudi céy lién tyc, trong d6 cac
diéu kién moi truong duy tri on dinh nho
viéc bd sung thudng xuyén chat dinh dudng
va loai bo khong ngimg cac chit thai. Trong
mdt h¢ thdng md nhu vay, quan thé vi sinh vét c6 thé sinh truéng & pha liiy thira trong thoi gian
dai, mat do vi sinh vat twong d6i 6n dinh. Nudi cay lién tuc dugc sir dung dé thu nhan sinh khéi

vi sinh vat, emzym, vitamin, con...
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4. Cac yéu t6 anh huéng dén hoat dong song ciia vi sinh vt
Moi hoat dong séng cta vi sinh vat déu phu thudc vao su tac dong, chi phéi cla cac diéu kién
séng xung quanh, nguoc lai, ban than vi sinh vat ciing c6 tac dung lam bién d6i didu kién cua
moi trudng sdng
Piéu kién ngoai canh anh hudng dén vi sinh vat dugc chia lam 3 loai :

- Cacyéutd vatly

- Céc yéu t6 héa hoc

- Céc yéu t6 sinh hoc
Vé tac dong cua timg yéu t6 1én vi sinh vat lai chia 1am 3 giéi han :

- Piém cuc dai : gi6i1 han trén cung ma vi sinh vét c6 kha nang thé hién su séng

- Diém tdi thich : diém vi sinh vét hoat dong manh nhét

- Piém cyc tiéu : gidi han cudi, diém bat dau cac hoat dong séng
Nghién ctru anh hudng cta cac diéu kién ngoai canh 1én su phat trién cua vi sinh vat gitp ching
ta xuc tién hoat dong cua loai nay hay uc ché sy hoat dong cud loai khac.
Vi du : Trong san xuét sita chua, tao diéu kién thuan loi cho vi khuan lactic phat trién, acid lactic
sinh ra trc ché sy hoat dong cua vi khuan butyric.
4.1.Anh hwéng ciia cac yéu to vatly :
Bao g@)m do Am, néng dd cac chét hoa tan, nhiét do, tac dung ctia anh sang va céc tia ndng lugng, tac
dung cua ap luc, si€u am, am thanh...
4.1.1. B am ciia moi truong
Té bao vi sinh vat c6 75-90% 1a nuéc nén hau hét cac hoat dong sdng déu lién quan dén nudc. Pa sb
vi sinh vat doi hoi do 4m moi truong cao.
Khi thiéu nuéc dan dén hién tuong 101 loan trao doi chat cua vi sinh vat
MGdi loai vi sinh vét, mdi giai doan sinh 1y c6 kha ning chiu duoc cac mirc do am khac nhau
Vi dy : Vi khuan chiu kho han kém ndm, bao tir chju khé han t&t hon t& bao sinh dudng
Uhg dung : Dua vao dic diém vi sinh vat khé chiu duoc 1au trong diéu kién kho han dé ap dung bao
quan kho thyc pham (siy kho, phoi kho), dua thuc pham vé dén d6 kho an toan (d6 am tdi thiéu)
4.1.2. Nong dp cdc chit hoa tan (dp sudt thim thiu)
Trong tu nhién, vi sinh vat thuong sdng trong nhitng dung dich c6 ndng d6 chit hoa tan khac nhau,
do do c6 ap suat tham thau khac nhau.
Su nang cao néng do dung dich s€ tao nén xung quanh té bao mot su kho can sinh Iy — hién tugng
co nguyén sinh — trao doi chét bi rdi loan — t& bao chét dan.
Tuy nhién & mot s6 loai vi sinh vat, té bao co kha nang thich tng véi su thay ddi néng dd céc chat
hoa tan ctia méi truong, d6 1 do trong dich bao vi sinh vat c6 tich lity cac mubi khoang va cac chat
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hoa tan diéu hoa ap suat tham thau ¢ trong va ngoai té bao. Py 1a su tu diéu chinh 4p suit & VSV.
Ung dung : Mubi thit, mudi c4, ngdm xiro. Thuong hay sir dung duong va mudi vi hai loai nay co
kha ning tao dung dich c6 ap suat tham thau I6n.

4.1.3. Nhiét dop

Vi sinh vét c6 cic phan tng khéc nhau vé nhiét do khac nhau. Can cr vao quan hé cta vi sinh vét
vo1 nhi¢t 6 ma ngudi ta chia vi sinh vat thanh 3 nhom chinh : vi sinh vat ua lanh, vi sinh vat ua Am

vi sinh vat ua nhiét va vi sinh vat ua si€u nhét

Nhoém vi sinh vét Nhiét d6 cyc tiéu (°C) | Nhiét do tdiwu (°C) | Nhiét dd cuc dai (°C)
VSV ua lanh 0 5-10 20-30
VSVua 4m 5 25-37 45-50
VSVua nhiét 30 50-60 70
VSV ua siéu nhiét 75 85-100 110

Nhi¢t do qua gidi han nhiét do cuc dai s€ c6 tac dung ti€u di€t vi sinh vat vi [am mat hoat tinh enzym
Kha nang chiu nhi¢t d6 cao cua cac vi sinh vat khac nhau 1a khic nhau va phu thudc vao trang thai
sinh 1y clia té bao

Vi dy: vi khuan bi tiéu diét sau 30 phut & 60-700C; Nam bj tiéu diét sau 5-10 phut & 50-600C; Bao tir
bi tiéu diét sau 1-1.5h & 150-160°C

Can cir vao anh huong cta nhiét do véi vi sinh vat, nguoi ta d& ra cac bién phap diét tring bang nhiét
d06 cao va nhiét do thap.

(i) Diét trung bing nhié¢t dd cao co hai hinh thic chinh: bang stc ndng w6t va stic nong khod

Digt tring béng sikc néng wot

Thanh trung (Pasteurisation): Nang nhiét d 1én 60-80°C, sau d6 1am ngudi nhanh. Thoi gian thanh

trung phu thudc vao nhiét dg, loai san phém, dung tich san phém ma c6 thé kéo dai tir 10-30 phut.
Tuy nhién cling c6 thé tién hanh dun sbi trong vai gidy. Pun néng nhanh roi lam lanh dot ngot ciing
g6p phan 1am vi sinh vat chét.
Muc tiéu cua thanh tring 14 tiéu diét té bao sinh dudng. St dung phuong phap nay dé thanh tring
cac loai d6 hop rau qua, nude giai khat...
Uu diém: Tién hanh nhanh, it 1am bién tinh san pham, khong lam giam gia tri san pham
Nhuroe diém: Khong diét tring duoc triét dé, bao gio ciing con bao tir
Thoi gian thanh trung phu thudc:

- S lugng vi sinh vét va bao tir

- Nhiét do tac dong

- Dung tich san phim

- Thanh phan hoa hoc ctia san phim (d6 hop chira cac chat man, chua thi thoi gian thanh tring

ngén; do hop chira chét nhiéu dau, dam, thoi gian thanh trung dai)
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Ché d6 thanh tring c6 thé duoc biéu dién nhu sau: #

Trong do: A: thoi gian nang nhiét; B: thoi gian gitt nhiét; C: thoi gian ha nhiét; t: nhiét 4 tac dong
(Bai doc thém: co' s¢ ciia qud trinh thanh triing d6 hop)

Tiét tring (Sterilisation): diét tring ¢ nhiét do tir 100-140°C trong khoang 15-40 phut

Muc dich 12 tiéu diét t& bao sinh dudng va bao tir cia nd

Uu diém: diét trung triét dé, duoc ung dung dé diét trung céc loai dd hdp thit, ca. Pugc str dung trong
phong thi nghiém vi sinh dé khir tring méi trudng nudi ciy.

Nhuweoe diém: dé 1am bién tinh san pham.

Phwong phap thanh trung gian doan

Thanh tring bang hoi nudc & nhiét @ 100°C trong 30 phit, lam trong ba ngay, mdi ngay mot lan. Sau
mdi lan thanh tring, san pham dugc dit vao trong ti 4m c6 nhiét d6 thich hop cho bao tir nay mam.

Uu diém: Diét tring dugc triét dé

Nhuroe diém: Ton thoi gian

Phuong phap nay dugc sir dung dé thanh tring ddi véi cac thuc pham dé bi hong khi tac dong &
nhiét do cao.

Diét trung bﬁng swe nong kho

Phuong phap nay duoc sir dung dé diét trung cac d6 dung kim loai, thuy tinh va cac dung cu
chiu nhiét khac (siy).
C6 thé dbt nong tryc tiép trén ngon lra dé sat tring cac dung cu kim loai ¢ kich thude nhé (que céy...)
(ii) Diét trung bing nhiét do thap
Nhiét do thép it c6 kha nang tiéu di¢t vi sinh vat ma chu yéu chi la dinh chi cac hoat dong trao
d6i chat ciia ching. Phuong phap nay dugc sir dung dé bao quéan lanh va bao quan lanh dong.
Bio quan lanh: Giit san pham tir 0-6°C, hinh thirc nay co thoi gian bao quan ngan
Bio quén lanh dong: gdm c6 dong thuong (0-(-18°%)) va dong sau (<-18°). Phuong phap nay
thuong dé bao quan cac hai san danh bit — san pham bi dong bang — thoi gian bao quan dai
Nhurge diém: D& gy cac bién d6i co hoc, hoa 1y trong san pham. Khi bi tan bing, thuc phadm
chay nudc c6 chura nhiéu cac chit dinh dudng, dé bi hu hong béi vi sinh vat. Chinh vi vay thuc
pham khi 1am tan bang phai dugc st dung ngay.
4.1.4. Tia nang lugng:
Bao gdém anh sang thuong, tia tir ngoai, tia ronghen (X), tia phong xa (a., B, y), song vo tuyén, siéu am.
Tia ndng luong co hai tadc dung véi vi sinh vat
Tdc dung truc tiép

- Véi ham luong nhé — ¢6 tac dung xtc tac, kich thich sy phat trién cta té bao thong qua

su hoat hoa mot s6 enzym hozc mot s6 doan AND nao d6 — hinh thanh nén mot sb dic
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tinh vi sinh vét, tao nén nhitng dic tinh can thiét cho con nguoi, dugc str dung trong di
truyén, bién di.
- Voéi ham lugng 16n: giy nén nhiing bién d6i thuan nghich trong té bao, lam déng tu
protein, phan hiy enzym, ion héa mot s6 chat — lam chét té bao.
Tdc dung gidn tiép: giy nén mot s6 bién ddi hoa 1y nhit dinh trong méi truong va thong qua cac
diéu kién sbng gay tac dong cho té bao
Vi du: Séng c6 budc song ngin — c6 tic dung ddm xuyén — gdy nén hiéu ng nhiét ciia moi
trudng — moi trudng ndng 1én nhanh — vi sinh vat chét.
Ung dung: thanh tring thyc phdm, mut nghién, nude qua (chi dung thanh trung dugc cac san
pham trong binh chira thiy tinh).
4.2.Anh hwéng cia cac yéu té héa hoc
4.2.1. pH
M3di loai vi sinh vat thich hop voi mot giéi han pH nhét dinh (VK: 6.5-8; nam 3-5)
Anh hwéng true tiép: pH anh huong dén hoat d6 enzym, khi pH thay ddi — tinh chat TDC
cling thay do6i
Dbi voi nAm men pH = 4-5: 1én men rugu; pH = 8-10: tao thanh glycerin
Anh huéng gian tiép: pH 1am thay ddi dién tich mat ngoai cua té bao, anh hudng t6i cudong do
khuéch tan tir ngoai vao trong ctia cac chat dinh dudng.
Vi du: Mudi chua, ngdm gidm rau qua 14 cac hinh thic ha thap pH dé bao quan san pham
Tuy nhién c6 nhiéu vi sinh vat c6 kha nang ty diéu chinh pH ctia méi trudng
Trong moi truong acid: enzym decacboxylaza dugc hoat hoa, tdich nhém CO; ctia cac aminoacid
thanh c4c amin c6 tinh bazo — pH tang
Trong méi trwong kiém: enzym deaminaza tac dong tach nhom NHj cta cac aminoacid — bién
d6i thanh cac acid hitu co, ha thip pH
4.2.2. Thé oxy héa khir
Céc vi sinh vét c6 ho hap khac nhau thi thich hgp véi cac thé oxy héa khir khac nhau
- Nhom vi sinh vat ho hap hiéu khi c6 thé ton tai trong méi truong ¢ thé oxy héa khir cao,
c¢6 kha nang st dung oxy phan tir 1dm chat nhan hydro thai ra trong qué trinh phan giai
vat chét.
- Nhom vi sinh vat ho hap ky khi: c6 thé ton tai trong moi truong ¢ thé oxy hoa khir thap.
4.2.3. Cic chit djc
Nhiéu loai hoa chat c¢6 tac dung sat khuan. Tac dung ctia né manh hay yéu phy thudc vao ndng

do va thoi gian tac dong.
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Cic chit doc vé co:
- Céc mubi kim loai ning: HgCl,, AgNO;, CuSOs..., cac ion cta kim loai ndy thuong két

hop véi protein va enzym lam vo hoat cac enzym nay

Cac chit co kha nang oxy hdéa manh: cac nguyén tb thudc nhom halogen, H,O,, NO,
KMnO,. Cac chét nay c6 kha ning sat khudn manh va bay hoi nhanh.

Céc loai acid, bazo: c6 tac dung sat khuén manh, 1am tan phﬁn lipoid trong thanh té bao,

phan giai protein

Cac khi: CO, NO, SO, c6 kha niang két hop vdi cac ion kim loai trong cac enzym ho hip
— lam v6 hoat cac enzym do
Cac chit djc hiru co
- Ruou, aldehid, phenol 1a cac chat sat khuan manh, st dung dé sat tring, sat thuong,
ngam cac mau vat nghién ciu.
- Céc loai thuéc nhuém cling 1a cac chét doc hitu co manh. Thuong s dung chit nhuom
mau v6i ndng do lodng
- Céc san pham trao d6i chit ctia vi sinh vat: cic san pham trao doi chat sinh ra s& quay trd
lai (ruc ché céc hoat dong séng cua vi sinh vat.
Yéu cau khi sir dung cac hoa chat tiéu diét vi sinh vat trong bao quan thuc pham 1a:
- Céc chét nay phai d& phan huy, d& bay hoi
- Khong doc hai hodc it doc voi nguoi va vat nuoi
- Diét khuén nhanh & néng d6 nho
- Tan trong nudc
- Khong pha huy cac dung cu chira
4.3.Cic yéu tb sinh hoc
Trong tu nhién, cac vi sinh vat séng thanh tap thé, co quan h¢ qua lai véi nhau, cac quan hé do la:
Quan hé céng sinh: hai sinh vat cung séng chung, cing sinh trudng, phat trién 1a khong gay anh
hudng x4u cho nhau. Sy phat trién cua sinh vt nay hd tro su phat trién cua sinh vat kia.
Vi du: vi khuan ndt san va ré cy ho dau; dia y (tdo va nim); hat kefir (vi khuan lactic va ndm
men)
Quan hé hé sinh: hai sinh vat phat trién doc 1ap, san phém trao doi chét cua loai nay la thic an
cho loai kia
Vi dy: ndm mdc chuyén tinh bot thanh duong, ndm men chuyén duong thanh ruou, vi khuan
acetic chuyén ruou thanh acid acetic
Quan h¢ ky sinh: La mbi quan hé gitia hai co thé song. Sy phat trién cta loai nay 1a su suy vong
cua loai kia
Vi dy: thuc khuan thé (virus ky sinh trén vi khuan)
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Quan hé doi khdng: 13 quan hé dbi nghich, tc ché hodc tiéu diét nhau. Thuong gip dudi hinh
thirc cing tranh gianh mot ngudn thirc dn. San pham trao d6i chit cua loai nay trc ché su phat
trién cua loai khac

Vi dy: Vi khuan lactic 1én men dudng tao thanh acid lactic, acid nay trc ché vi khuan théi rita

hoat dong. Mot s6 vi sinh vat c6 kha ning tao thanh khang sinh dé tiéu diét loai khac.
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