Vi sinh vdt hoc co sé PGS.TS. Trén Linh Thuéc

CHUONG 1
MG PAU

Chuong nay trinh bay mot s6 van dé chung cda vi sinh vat va vi sinh vat hoc nhu
muc tiéu cda vi sinh vat hoc, cdc dic tinh t&€ bao clia vi sinh vat, ti€n héa va thé& gidi vi
sinh vat, vi sinh vt trong tu nhién va chlng thuin trong phong thi nghiém, vai tro cta vi
sinh vat hoc va cdc nha khoa hoc da bit dau lich st vi sinh vat hoc. Mic du vi sinh vat
hoc chi méi phat tri€én manh mé trong nhitng nim ctia thé ky 20, nhung nganh khoa hoc
ndy c6 vai trd quan trong d6i véi con ngudi vi hai 1y do: (1) vi sinh vat 1a cong cu nghién
citu tuyét vdi d€ tim hi€u sinh hoc phan ti ciia t&€ bao va (2) nhiéu vin dé quan trong d6i
vGi xa hoi loai ngudi 1a hé qua tir hoat ddng ctia vi sinh vat.

1. Vi sinh vat hoc

Vi sinh vat hoc nghién cifu vé vi sinh vit, 13 mdt nhém 16n va da dang cdc sinh
vat c6 kich thu6c nhé & dang don bao, da bao, ké ca virit (1a cdc phan ti kich thudc nhd
khong c6 ciu tao t€ bao). Khic véi t& bao dong vat, thuc vat 1a cdc t&€ bao khong c6 kha
ning ton tai doc 14p trong tu nhién, bit budc phai tén tai & dang bd phan clia mdt sinh
vit da bao, hau hét t€ bao vi sinh vat déu c6 kha ning thyc hién cdc qué trinh séng nhu
ting trudng, tao ning lugng, sinh sin mot cach doc 1dp khong phu thudc cic t€ bao
khac.

Muc tiéu cdia vi sinh vat hoc 12 nghién citu vé ddi s6ng va hoat dong clia t& bao;
vé sinh hoc ctia vi sinh vat, dic biét 1a vi khudn, 12 nhém cé y nghia khoa hoc va thuc
tién to 16n; vé su da dang va ti€n héa & vi sinh vat; vé hoat ddng clia vi sinh vat trong ty
nhién, trong xa hoi loai ngudi, trong cd thé con ngudi, ddng vat va thuc vat.

Céac nha vi sinh vat hoc nghi€n cttu vi sinh vat vi hai ly do:

- V& mit khoa hoc, vi sinh vat 1a cong cu, md hinh vu viét d€ tim hi€u ban chat
clia cdc qud trinh séng do t€ bao vi sinh vat ¢c6 nhiéu qud trinh sinh héa giéng sinh vat
bic cao, do c6 thé dugc nudi § mat do rat cao trong diéu kién phong thi nghiém, do dé
duing trong c4c nghién ctu sinh héa va di truyén.

- V& miit thuc tién, vi sinh vat hoc c6 vai trd quan trong trong y hoc, ndng nghiép,
cong nghiép, moi trudng. Vi sinh vat 1a tic nhin giy ra nhitng bénh nguy hi€m nhat &
ngudi, dong, thyc vat; ¢6 vai trd quan trong trong do phi nhiéu clia dit, trong sdn xuit
vAt nuoi, trong cdc qud trinh 1én men cong nghiép, trong k§ thuit di truyén va cong nghé
sinh hoc hién dai, trong bdo vé moi trudng.

2. Dic tinh t&€ bao cua vi sinh vat
Da s6 vi sinh vat thudc dang don bao nén vi sinh vat mang nhitng thudc tinh cin
bén clia mot hé thong song § dang t€ bao.

2.1. T¢ bao la mét hé thong hé

Té& bao dugc bao boc bdi mdt mang t&€ bao chit c6 tdc dung tich biét t&€ bao véi
moi trudng. Bén trong t€ bao chita nhiu ciu tric va héa chit khdc nhau gidp cho t&€ bao
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duy tri hoat ddng sdng. CAu tric cot 16i nhat 1a nhin hoic thé nhin (nucleoid) chifa
thong tin di truyén DNA, t&€ bao chit chita bd mdy gitdp t&€ bao ting trudng va hoat dong
song. T€ bao con chita nhitng hdp chat phan t lugng 16n (cdc dai phan tif) nhu protein,
nucleic acid, lipid va polysaccharid. Bdn chit héa hoc va ciu tric cda cdc dai phan
nay quyét dinh dic di€m phin biét gifta cdc t& bao. TE bao con 1a mdt ciu tric dong
hoc, trong d6 cdc thanh phan ciu thanh t&€ bao thudng xuyén bi bién ddi va dugc thay
th€, thudng xuyén nhin vat chit tif bén ngoai viao d€ tao thanh ciu thanh cia t& bao
ddng thdi ti€t cha't thdi vio moi trudng. Do vay t& bao 1a mdt hé thdng héd, cach ly nhung
trao ddi vdi véi moi trudng, ludn ludn thay ddi nhung vé mit tdng thé van giit dudc cic
didc trung riéng clia minh.

2.2. Cdc ddc diém chung ciia hé thong song

Té& bao c6 nhitng dic di€m chung ctia hé thong sdng nhu sau:

- C6 kha ning bi€n dudng, thu nhin co chit tif moi trudng, chuyén héa chiing dé
thu 14y niing lugng, vat liéu cAu thanh t€ bao va trd lai moi trudng cdc chat thai.

- C6 kha niing sinh sdn tao ra cdc t€ bao hau thé.

- C6 kha niing phan héa hinh thanh co chit hodc ciu triic mdi trong chu ky séng
clda t&€ bao gitip cho qu4 trinh sinh sin, phat tdn va ton tai clia t& bao.

- C6 khd ning giao ti€p v6i mdi trudng xung quanh, ddp tng thich nghi véi cédc
tin hi€u to moi trudng.

- C6 kha ning ti€n héa hinh thanh nhitng thudc tinh méi va truyén lai cho hau thé
(Fig. 1.3).
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usually as part of a cellular ife cycle. FIGURE 1.3 The hallmarks of cellular life.
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2.3. T€ bao viia la nha mdy héa hoc viia la cong cu ma héa

C6 thé xem t&€ bao 12 nha may héa hoc trong dé dién ra nhiéu chuyén héa héa
hoc trong khong gian bén trong t€ bao nhd sy xiic tdc clia cdc protein 1a enzyme. Mit
khic, t& bao ciing c6 thé dudc xem 13 cdng cu mé héa, tuong ty nhu cdc may tinh, c6 vai
tro luu trit va x& 1y cdc thong tin di truyén d€ truyén lai cho hau thé€. Trén thuc t&, t& bao
vira 12 nhd m4y héa hoc vira 1a cdng cu ma héa. Sy lién k&t hai chifc ning nay cda t&
bao gitip cho t&€ bao ting trudng (sinh sdn): chiic ning nha may héa hoc gidp cung cip
cho t€ bao ning lugng va vit liéu d€ sinh tdng hgp cic dai phin tir dé t& bao ting kich
thudc; chifc ning cong cu ma héa gitdp t&€ bao truyén lai thong tin di truyén chinh xdc
cho hau th€ trong qu4 trinh sinh sdn. Hai chifc ning nay phdi hop chiit ché v§ nhau va
dugc diéu hoa nghiém ngit d€ t€ bao ludn thich nghi mot cich t6t nhat véi moi trudng
bén ngoai (Fig. 1.4).
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FIGURE14 The machine and coding functions of the cell. In order for a cell to reproduce itself there must be an adequate
supply of energy and precursors for the synthesis of new macromolecules, the genetic instructions must be replicated such
that upon division each cell receives a copy, and genes must be expressed (the processes of transcription and translation) to

form the proper amounts of necessary proteins and other macromolecules that will make up the new cell

Ngugc lai, t€ bao ludn giit dugc ciu tric rat trat ty trong qué trinh song. PE giit
dudc trat tu theo thdi gian, t& bao cin lién tuc tao ra ning ludng va st dung mot phan
ning lugng d6 dé giit cau tric t€ bao. Sy tao ning lugng 13 mot khia canh quan trong
ctia bi€n dudng. Khia canh khic clia bi€n dudng 1a cdc phan ting héa hoc dé tdng hop
cac hop chit va cdc phdn tng 1dp ghép d€ hinh thanh ciu tric t€ bao. Cac phan tng hda
hoc trong t&€ bao dudgc xiic tdc bdi cac phan it protein 12 enzyme. Phin tif enzyme c6 ciu
triic chuyén biét dé€ hoat dong chitc ning. Cau tric cia mdi enzyme va clia mdi phan tir
protein cAn dudc mi héa bdi mot bo thong tin goi 12 gen. B thong tin ndy dugc giit
trong DNA 13 vat liéu di truyén cda tdt c3 t& bao. Ngoai ra, con c6 hé thdng phién ma
va dich mi dé€ chuyén ddi thong tin chita trong DNA thanh protein. Mot s& loai phan ti
RNA nhu RNA thong tin (mRNA), RNA ribosome (rRNA) va RNA vin chuyén (tRNA)
¢ vai trO quan trong trong qud trinh nay.
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K&t qua clia cdc qud trinh sinh téng hgp 13 sy ting trudng clia t& bao. PE c6 thé
ting trudng, sinh sdn, t€ bao cAn phai tdng hgp hon 1.000 phan t& protein khac nhau. O
t&€ bao prokaryote, t& bio cé thé chia thong tin di truyén dé€ tdng hop khoing 3.000
protein khic nhau. Cic gen khong dugc thé hién ddng loat vi & mic do6 nhu nhau.
Nhitng gen dugc thé hién 12 nhitng gen md héa cho protein c¢é ich nhit cho su ting
trudng hoic ton tai clia t€ bao dudi mot diéu kién modi trudng nha't dinh.

T& bao ciing phdi c¢6 khd ning sao chép trung thuc thong tin di truyén cia minh
va chuyén mot ban sao cho t& bao mdi. Thinh thodng c6 xy ra sai s6t trong qué trinh
sao chép thong tin di truyén va tao ra dot bi€n. Thong thudng dot bi€n 1a c¢6 hai va lam
t€ bao chét. Tuy nhién, dot bi€n ciing tao cho t& bao mot cd ché dé ti€p nhan nhitng dic
tinh méi. Piéu ndy x4y ra n€u protein mi héa bdi gen dot bi€n c6 kha ning xic tic mot
phan tng khic hon so véi protein ban diu. DuSi nhitng diéu kién moi trudng nhat dinh,
t€ bao dot bi€n nay c6 thé c6 wu thé chon loc cao hon cic t& bao khac (tic 12 c6 thé sinh
san nhanh hon). Py chinh 12 c¢d ch& cin bin ciia chon loc ty nhién theo hoc tuyét ti€n
héa ctia Darwin.

3. Hai dang t& bao va ba gidi sinh vat

T& bao dudc chia thanh hai loai khiac nhau vé cdu tric: (1) t&€ bao prokaryote,
tuong ddi don gidn vé ciu tric; (2) t€ bao eukaryote, ciu tric phifc tap hon, c6 chita cic
bio quan phan khu nhitng hoat dong bi€n dudng chuyén biét nhu nhén, ti thé, diép lap
thé... (Fig. 1.5).

Ngoai hai dang hé thdng néu trén, con c6 sy ton tai clia virdt 13 mdt hé thdng
s6ng khong cé cau tric t€ bao, nhung c¢6 kha ning st dung bd mdy bi€n dudng clia t&
bao chi d€ tu sao chép. Tuy nhién, hai dang ciu tric t& bao néu trén chua phin 4nh
dugc mot cdch chinh xdc mdi quan hé ti€n héa gitta cdc hé thong song. Phan tich trinh tu
nucleotide ctia RNA ribosome (rRNA) da cho thdy ring thé gidi sinh vat dudc chia thanh
ba gi6i (domain) trong d6 c6 hai gidi don bao c6 ciu tao t&€ bao prokaryote 1a Gidi Vi
khu&n ¢ (Archaea) va Gigi Vi khudn (Bacteria). Mic di vay, hai t€ bao prokaryote nay
khong con c6 quan hé ti€n héa gan nhau hon so v6i mo&i quan hé clia mdi gidi v6i Gii
T€& bao nhan that Eukarya (Fig.1.8).

4. Vi sinh vat trong tu nhién va chiing thuin trong phong thi nghiém

Trong ty nhién, sy ting trudng cta vi sinh vat chiu anh hudng bdi tuong tac véGi
cdc quan thé vi sinh vat khdc ciing nhu v6i cdc y&u t& vat 1y, héa hoc clia mdi trudng.
Viéc hi€u cdc tuong tic sinh thdi trong cdc quin xi vi sinh vat 13 cyc k¥ quan trong dé
xdc dinh vai trd cia mot nhém vi sinh vat nhit dinh trong ty nhién. Tuy nhién, ri't khé
thuc hién nghién cifu vi sinh vat trong diéu kién ty nhién trung thuc, do vay, hiu hét cic
ki€n thifc ching ta hién c6 vé vi sinh vat 1a do cdc nghién ctfu trén cdc chlng thuin
trong phong thi nghiém.

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Vi sinh vdt hoc co sé

Cytoplasm —, — Mucleoid r— Ribosomes

| w Cytoplasmic membrane

@ cell wall-

Cytoplasmic ——
membrane T

Ribosomes ——_

Nucleus ———_

Nucleolus ——

Nuclear
membrane

Cytoplasm

Mitochondrion —

c)

PGS.TS. Trén Linh Thudc

o~ Ceil wall

FIGURE 1.5 Internal structure of microbial cells. (a) Diagram of a prokaryote. (b) Electron micrograph of a prokaryote. The
cell is about 1 pm in diameter and the light-colored areas in the cell are DNA (the nucleoid). (c) Diagram of a eukaryote.
(d) Electron micrograph of a eukaryote (animal cell). The cell is about 25 pm in diameter.
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5. Vai tro cua vi sinh vat doi véi doi song con nguvi

Mot sb it lodi vi sinh vat c6 thé gdy bénh nguy hi€m trén con ngudi, vi du nhu
cdc bénh truyén nhiém. Tuy nhién, nhitng thanh twu trong nghién citu vé khoa hoc vi
sinh vat d3 c6 mot déng gbp rat 16n 13 gidp con ngudi ki€m sodt dudc cac bénh truyén
nhiém nguy hi€m & cic nudc phat tri€n. Hién nay, cdc bénh nay vin con rat nguy hi€m
& nhitng nudc dang phat trién.

Mic du vay, hau hét cdc vi sinh vat 13 ¢6 1di cho con ngudi, dudc ¥ng dung dé
gidi quyét nhiéu van dé trong linh vuc ndng nghiép, thuc phdm, ning lugng vad moi
truong (Fig. 1.14).

Hoat dong chiic ning binh thudng ciia sinh quyén va di't phu thudc vao hoat dong
clia vi sinh vat. Cdc Igi ich truc ti€p cho con ngudi cda vi sinh vat 1a sdn xuét cong
nghiép céc loai khang sinh, sin xuat thyc pham, héa chi't, dung moi hitu co va sinh khdi.
Vi sinh vat 12 tdc nhan tao ra khi ty nhién (methane), nhung ciing 13 tic nhan giy nhiéu
4nh huéng tiéu cuc 1én nganh khai thidc ddu. Trong tuong lai, sinh kh&i clia vi sinh vat,
dic biét quan trong 12 nhém vi khuin quang dudng, cé thé sé& trd thainh mdt ngudn ning
lugng thay th€ vi sinh kh&i dudc tao tif 4nh sing mit trdi va CO, va sinh khdi c6 thé
dugc chuyén héa thanh methane, ethanol diing 1am nhién liéu. Vi sinh vat ciing c6 vai
trd quan trong trong viéc 1Am sach méi trudng 6 nhiém. Gan day, vi sinh vat dudc sit
dung lam nha mdy d€ sinh tdng hop protein tlif cdc gen c6 ngudn gdc thuc, dong vat
trong nganh cong nghiép mdi, nhiéu trién vong la cong nghiép cong nghé sinh hoc
(biotechnology industry).

Vi sinh vat cling cé vai tro quan trong trong ndng nghiép va trong gy hu hdng
thuc phdm (Fig. 1.14).
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FIGURE 1.14 The impact of microorganisms on human af-
fairs. Although many people think of microorganisms in the
context of infectious diseases, few microorganisms actually
cause disease. Microorganisms affect many aspects of our
lives in addition to playing a role as disease agents.
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6. Lich st phat tri€n cta vi sinh vat hoc

Vi sinh vat di dugc nha ché tao kinh hién vi Antoni van Leeuwenhoek phat hién
tir 300 nim trudc, nhung hau hét cdc thanh tyu v€ vi sinh vat hoc lai dién ra trong thé ky
20 bing nhitng cOng trinh ctia hai nha vi sinh vat hoc Louis Pasteur va Robert Koch. Mot
trong nhitng thanh tyu khoa hoc ctia Pasteur 1a sy biac bd hoc thuyé&t phat sinh ngiu
nhién (vi sinh vat dugc tao ra mdt cdch ngiu nhién tir vat khong séng). Piéu ndy quan
trong dé chitng minh riing c4c thi nghiém v&i vi sinh vat 1a c6 thé tdi hién dudc va khong
phai la hé qua cua sy phat sinh mdi vi sinh vat (Fig. 1.18).
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time FIGURE 1.18 Pasteur’s experiment with the swan-necked

flask. (a) Sterilizing the contents of the flask. (b) If the flask

cooted Liquid i remained upright, no microbial growth occurred. (c) If mi-
M m s;gtﬂe :oe?“a " croorganisms trapped in the neck reached the sterile liquid,
many years microbial growth ensued.

Koch d3 dé xuit tiéu chuidn d€ chitng minh mot bénh nha't dinh dudc giy ra bsi
mdt vi khuin nha't dinh goi 13 qui tic Koch (Koch’s postulate). Phan 14p chiing thuan 1a
budc can thi€t @€ thyc hién qui tic Koch ciing nhu st dung chuin thudn van la cong cu
can thi€t d€ nghién cifu vi sinh vat gdy bénh ngay nay. Péng gép quan trong nhit cia
Koch trong vi sinh y hoc la cdc cong trinh chi'tng minh Mycobacteruim tuberculosis 1a tac
nhian giy bénh lao biing cich phan lap, nudi ciy chling thuin trén moi trudng rin c
agar (Fig. 1.19).

Martinus Beijerinck va Sergei Winogradsky c6 nhiéu déng gép tir cac nghién citu
vé vi sinh vat dat, nudc, da hinh thanh phuong phdp nudi lam giau, hay nudi tich liiy
(enrichment culture) va l1a hai nha khoa hoc di hinh thanh nén mdn hoc vi sinh hoc dai
cuong (general microbiology). Phuong phdp nudi tich lily s dung moi trudng va diéu
kién nuoi cdy chuyén biét cho phép tao uu thé ting trudng cho vi sinh vat muc tiéu va
gidi han sy ting trudng cla cdc vi sinh vat khdng mong mudn khdc, gitip cho sy phan lap
hitu hi€u vi sinh vat tf moi trudng ty nhi€n, ddc bi€t Ia trudng hdp vi sinh vét hién dién
& mat do thap.
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FIGURE 1.19 Koch's postulates
for proving that a specific mi-
croorganism causes a specific dis-
ease. Note how it is essential that
following isolation of a pure cul-
ture of the suspected pathogen, a
laboratory culture of the organism
should both initiate the disease
and be recovered from the dis-
eased animal. However, a caveat
to keep in mind is that one must
select the correct medium or
media (and incubation condi-
tions) for growth of the pathogen,
otherwise it will be missed.

Béng 1 trinh bay nhitng phit minh quan trong vé vi sinh vat hoc tit thdi van

Leeuwenhoek dén nay.

Nhitng nim gin diy, vi sinh vit hoc phdt trién nhanh theo hai huéng co ban va
tng dung va phan thanh nhiéu linh vyc nhd nhu nhu vi sinh vat y hoc va mién dich, vi
sinh ndng nghiép, vi sinh cong nghiép, vi sinh vat hoc dat, vi sinh vat hoc nudc, sinh thai
hoc vi sinh, phan loai hoc vi khuin, sinh 1y hoc vi sinh vat, t& bao hoc vi sinh vit, sinh
héa hoc vi sinh vat, di truyén hoc vi sinh vat, cdng nghé sinh hoc.
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Bdng 1. Mét s6 thanh tuu then chét vé vi sinh vat hoc tir 1648 dén 1999

Ndm Nha khoa hoc Phdt minh

1684 | Antoni van Leeuwenhoek Ph4t hién vi khuén

1798 | Edward Jenner Vic xin ddu mua

1857 | Louis Pasteur Vi sinh vat hoc 1én men lactic

1860 | Louis Pasteur Vai trd nAm men trong 1én men cdn

1864 | Louis Pasteur Dénh bai thuyét phdt sinh ngiu nhién

1867 | Robert Lister Nguyén tic vo triing trong phiu thuit

1881 | Robert Kock Nghién citu vi khuin biing ching thuin

1882 | Robert Koch Phat hién nguyén nhian giy bénh lao

1884 | Robert Koch Qui tic Koch

1884 | Christian Gram Phuong phdp nhuém Gram

1889 | Sergei Winogradski Quan niém vé héa dudng vd co

1889 | Martinus Beijerinck Quan niém vé virit
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