Chudng 5:
Ti€n hda va da dang vi sinh vat

1. Ti€n héa va hé thong hoc phan ¥ vi
sinh vat

2. Virut

3. Vi khuan

4. Vi khuan co

S. Vi sinh vat nhan that
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Tién héa va hé thong hoc phan tu
vi sinh vat
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Trai dat va su hinh thanh cic dang
thic ban dau cda sy song

- Sy hinh thanh trai dat:
+ 4,6 ty nam trudc theo thuyét “big bang”
+ Xuat hién cdc ho 16n, dai duong khoang 3,86 ty nim truGe

- Bing chitng su’ hién dién cia vi sinh vat: cdc 16n sinh khéi vi sinh
vat dang s¢i (stromatolite) héa thach co

- Piic diém héa 1y cia trai dat so khai:
+ Khong c6 0,, H,0, CH,, CO,, N,, NH,, CO, H,, H,S, FeS, HCN
+ Trén 100°C

- Ngudn goc sy’ song:
+ C4c chat hitu cd don chat dugc hinh thanh biing cdc phan Wng
quang hoa
+ Cac dai phan tu dugce hinh thanh do phan @ng loai phin tu nuéc
trén bé miit kho ciia cdc gia thé vo cd (FeS,, dat sét)
+ Cac phan ti hitu co rat bén, khong bi 6xi héa
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Tién héa vé ma di truyén & t& bao nguyén thiy

- Dang song so khai: RNA va mét vai protein

- Dang song RNA:
+ Giai doan s6m cta dang song RNA: RNA ¢6 chifc ning sao
ma va mdt vai chic ning xic tac can thiét
+ Giai doan t& bao RNA: RNA dugc bao boc béi mot tui
lipoprotein
+ Giai doan muén cua dang song RNA: tinh chuyén biét xic
tac cia RNA khong cao, yéu cau ting dan vé tinh phic tap
trong cau trac t& bao da hinh thanh ap luc chon loc protein
lam xuc tac thay cho RNA

- Dang song DNA: dugc ti€n héa do DNA c¢6 vu di€ém hon RNA
+ Sao ma boi DNA c¢6 do chinh xac cao hon RNA
+ DNA c6 tinh bén cao dip ng nhu cau du trit thong tin
+ Hinh thanh hé thong thong tin néi bao: DNA —» RNA —»
protein
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Protein

Proteins assume catalytic
functions (RNA only as
coding molecule)

Evolution of DNA
from RNA

Modern cellular life

(DNA replaces RNA as
coding molecule leading to
DNA — RNA — Protein)
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Bién dudng G t&€ bao nguyén thuy

- T€ bao nguyén thily can cé phuong thifc don gian dé thu nhan
nang lugng

- Hoa nang vo co ky khi:
+ Dung H,S va FeS doi dao trén bé miit trai dat lam chat cho
va nhan dién tu
+ Ba enzyme hydrogenase, S° reductase va ATPase

- Nguén C:
+ Gia thuyét di dudng C: sit dung cdc chat hitu co doi dao cia
trai dat
+ Gia thuyét tu dudng C: Aquifex ndm 6 goc cia cay phat sinh
loai, c6 b6 gen rat nho nhung cé kha ning ty dudng
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Tién héa cua ciac phuong thic
bién dudng ning lugng

- Phuong thic hoa ning vo co ky khi

- Hinh thanh vong porphyrin, cytochrome

- H6 hap ky khi (chat cho dién tif vo co va hitu co)

- Hinh thanh chlorophyll va phuong thic quang nang khong
sinh 0xi (quang nang)

- Phuong thifc quang ning sinh 0xi

- Phuong thitec héa ning hitu cd, vo co hi€u khi

- Hinh thanh tang O, va sy ti€n héa cua sinh vat trén can
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Su hinh thanh té& bao nhan that

- Sy hinh thanh nhan va hé théng phan bao:

+ Té chitc bo gen theo phuong thic phan doan dé quan Iy
dung lugng 16n thong tin di truyén

+ Pam bdo su sao ma va phan chia trat tu bo gen ti t& bao
me sang t& bao con

+ Tao ngudn dot bién tai to hgp phong phii

- Ti thé: ndi cong sinh (endosymbiont) ciia t&€ bao tién nhan
c6 phuong thitc bién dudng hé hap hi€u khi

- Luc lap: ndi cong sinh ciia t& bao tién nhan c6 phuong thitc
bi€n dudng quang ning sinh oxi
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Thué6c do ti€n héa

- Nguyén tic xac dinh quan hé ti€n héa: hai vi sinh vat cé cuing
to tién chung, c6 mot dai phan tif c6 cung chic ning thi néu
thoi gian ké tir khi ching tach khéi to tién chung cang dai thi
s0 lugng cac base khdc biét trén dai phan ti cang 16n

- Thuée do tién héa (evolution chronometer): dai phan ti hién
dién rong rai trong sinh vat, c6 cung chic ning va khong ti€n
hoa qua nhanh

- Phan tu rRNA 16S, 18S (small subunit rRNA, SSU rRNA) la
thuée do ti€n héa:

+ Hién dién trong tit ca vi sinh vat, cé chic ning khong doi

+ Dé dang phan tich trinh ty

+ C6 nhirng vung trinh ty ti€n héa nhanh va nhitng vung thay
doi chim hon nén c6 thé dugc sit dung dé xdc dinh tuong quan
ti€n héa giita hai loai cich nhau rat xa ciing nhu giita hai loai
riat gan nhau.
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& Isolate DNA
‘ 16S rBRNA gene |

Heat to separate strands;
& add specific primers
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Primer extension with
G DNA polymerase
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Repeat above steps for many
PCR cycles to yield multiple
copies of 16S ribosomal RNA gene
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Run agarose gel and
check for correct sized PCR product

v

Purify PCR product
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Organism Sequence Analysis

A CCDAGAGEUGHE  rorA—s, e

T el 1y differences occur
B CCUAGAGCUGGC out of a total of

- - i twelve; thus 2 = 0.25
C CCAAGACGUGGC

D GCUAGAUGUGCC

(@) Sequence alignment and analysis

Evolutionary distance Corrected evolutionary distance
Ep N —— B 025 0.30
Ep . — ¢ 0.33 0.44
Ep [A|—— D 042 0.61
En B —— Cc 025 0.30
En B —— D 0.33 0.44
En C —— D 0.33 0.44

(b) Calculation of evolutionary distance (c) Phylogenetic tree
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Tién héa cuda té& bao
dua trén cac trinh tu rRNA

- Cay phat sinh loai (phylogenic tree) xay dung tu cac trinh tu
RNA 16S dua trén nhitng khac biét vé trinh tu cia tirng cip
sinh vat

- Hon 489.840 trinh tu SSU rRNA trong mot cd sé dit liéu goi la
Ribosomal Database Project (RDP, http://www.cme.msu.edu)

- Cac dir liéu tu sy phan tich cac trinh ty rRNA cho phép xay
dung dugc cay phat sinh loai
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Ung dung cia ti€n héa hoc phan ti

1. Cac trinh ty nhan dién (signature sequence) chuyén biét cho
tirng gidi, cho mot nhém chuyén biét trong gidi, mot giong, mot
loai rat hitu dung trong viéc nhian dién, dinh danh mot vi sinh
vat moi

- Céc trinh ty nhan dién dugc tong hgp, dinh diau bing chat
huynh quang va dung dé phat hién chuyén biét vi sinh vat, dugc
g0i 12 miu do phat sinh loai

- K&t hgp gitta mau do phat sinh loai va phudng phap lai phan
td (lai in-situ, c6 thé xac dinh truc ti€p ching thuian hay thanh
phan ctia quan x4 vi sinh vat hién dién trong mét mau ty nhién:
ky thuat lai in-situ huynh quang FISH (fluorescence in-situ
hybridization)

2. K¥ thuat giai trinh t rRNA dugc dung trong sinh thai hoc vi
sinh vat d& phan tich thanh phan cdc quin xa vi sinh vat ma
khong can phan 1ap, nudi cay chiing vi sinh vat

uongThanCong.com https://fb.com/tailieudientucntt
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« Metagenome (da bo gen)
e Taxonomy (phan loa1 hoc)

» Systematics (hé thong hoc)
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Bacillus subtilis

Unknown Bacillus species

Bacillus cereus
Bacillus megaterium
Unknown “low GC gram-positive”
Clostridium histolyticum

Unknown Clostridium species
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Mot s6 diic trung kiéu hinh cia cac gidi

- Vach t€ bao: peptidoglycan (Bacteria), glycoprotein (Archea),
cellulose hoac chitin (Eukarya)

- Thanh phan lipid: lién ké&t ether giita glycerol va acid béo
(Archaea), lién két ester (Bacteria va Eukarya)

- Cau tric RNA polymerase: mét loai RNA polymerase véi bon
polypeptid khac nhau (Bacteria), hai loai RNA polymerase, moi
loai c6 8 - 10 polypeptid (Archaea). ba loai RNA polymerase, 10 -
12 polypeptid/enzyme (Eukarya)

- Ribosome: 70S (Bacteria va Archaea), 80S (Eukarua)

- Aminoacid dau tién: formylmethionine (Bacteria), methionine
(Archaea va Eukarya)

- Tac nhan dc ché sinh tdng hgp protein ¢ vi khuan khac véi 6
Archaea va Eukarya
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Phén loai hoc phan tu

- Duta trén sy khédc biét 6 mic do phan tii: thanh phan GC, phan tram lai
DNA, gidi trinh tu SSUrNA, van tay RNA, thanh phan lipid
- Thanh phan GC: @€ chitng minh cdc ching 14 khéng cé lién hé véi nhau;
hai vi sinh vat c6 thanh phan base khdc nhau thi chiing khong cé lién hé véi
nhau
- Phan trim lai DNA: cho phép dinh danh mot loai méi hodc xdc dinh méi
quan hé dén mic giong va loai giita hai vi khuan
+ So sanh phan trim lai (DNA-DNA) giita ching can khio sit véi mot
ching da bié't (ching chuin)
+ Trén 70% lai: hai chung cung loai (khic chung); trén 20% lai: hai chung
cung giong; dudi 10%: hai chung khic giong
- SSUrRNA: x4c dinh tén loai dua vao cd s dir liéu RDP
- Van tay RNA (ribotyping): két hgp cat giéi han véi lai bang miu do phat
sinh loai
- Thanh phan lipid:
+ Ky thuat FAME (fatty acid methyl ester): tach chiét lipid va axit béo tw
chiing thuan, tao din xui't methyl ester, phan tich bing sic ky khi GC
+ Xac dinh tén loai dua vao cd so dir liéu
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Bacterial culture
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Phan loai hoc truyén thong va
khoa phan loai Bergey

- Phan loai hoc vi khuan: sidp xé&p cac loai vi khuan dva trén cic dic
di€m kiéu hinh
- Cac bo suu tap giong thudng luu giit cac ching di€n hinh (type
strain) diing 1am chiing chuin cé cic diic di€m caa loai
- Céc dic diém kiéu hinh quan trong: nhuém Gram, hinh thai t& bao
va sy hién dién cia cdc ciu tric t&€ bao nhu ndi bao tir, phan ng sinh
héa, phan @ng mién dich
- Khéa phan loa\i Bergey (Bergey’s Manual of Systematic
Bacteriology) gom cdc dic tinh ki€u hinh dung dé sap xé&p vi khuin
theo phan loai truyén thong
- Cac bac phan loai:
+ Dong (clone): cac t& bao ciia cung mot quan thé
+ Chiing (strain): cdc ching kha dong nhat vé méit di truyén
+ Loai: cdc chiing ¢6 dic di€m ki€u hinh gidng nhau ¢ giong véi chiing
chuan (type strain, type culture)
+ Giong (genus), ho (family), b§ )order), 16p (class), nganh (kingdom),
gidi (domain)

https://fb.com/tailieudientucntt
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Virut
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Gigi Vi khuan (Bacteria)
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Su da dang cua Gidi vi khuan
Gom 14 nhanh ti€n héa hinh thanh 14 nganh (kingdom)
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Nganh I: Proteobacteria

Dugc chia thanh 5 phian nganh: a, B, v,, 6, €

- Vi khuén tia (Chromatium, Ectothiorhodospira, Rhodobacter, Rhodospirillum)
- Vi khuén nitrate héa (Nitrosomonas, Nitrobacter)

- Vi khuén 6xi héa sit, luu huynh (Thiobacillus, Beggiatoa)

- Vi khuén 6xi héa hydrogen (Ralstonia, Alcaligenes)

- Vi khuén 6xi ha methane va methyl (Methylomonas, Methylobacter)

- Pseudomonas (Pseudomonas, Burkhoderia, Zymomonas, Xanthomonas)
- Vi khuén acetic acid (Acetobacter, Gluconobacter)

- Vi khuén cé dinh dam tu do (Azotobacter, Azomonas)

- Neisseria, Chromobacterium

- Vi khuan dudng rudt (Escherichia, Salmonella, Proteus, Enterobacter)
- Vibrio va Photobacterium

- Rickettsia (Rickettsia, Coxiella)

- Spirilla (Spirillum, Bdellovibrio, Campylobacter)

- Vi khuan 40 giap (Sphaerotillus, Leptothrix)

- Vi khuén nay chdi, c6 mau (Hyphomicrobium, Caulobacter)

- Vi khuan trugt (Myxococcus, Stigmatella)

- Vi khuén khi sulfate (Desulfovibrio, Desulfobacter, Desulfuromonas)
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Nganh II: Vi khuan gram ducong

- GC thap:
+ khong tao bao tu (Staphylococcus, Micrococcus, Streptococcus, Lactobacillus)
+ tao bao tu (Bacillus, Clostridium, Sporosarcina, Heliobacterium)
+ khong vach (Mycoplasma, Spiroplasma)

- GC cao:
+ don bao (Corynebacterium, Anthrobacter, Propionicbacterium,Mycobacterium)
+ dang sgi (Streptomyces, Actinomyces) e

Flavobacteria /

Cytophaga

Spirochetes

Green sulfur
bacteria

Green nonsulfur

bacteria Chlamydia

Thermotoga Gram-positive

bacteria

Thermodesulfobacterium Nitrospira

o m

Aquifex Proteobacteria
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Nganh III: Cyanobacteria, Prochlorophytes

- Vi khuan lam (Synechococcus, Oscillatoria, Nostoc)
- Prochlorophyte (Prochloron, Prochlorothrix)

Defferibacter
Flavobacteria Cytophaga
Green nonsulfur
bacteria —
Thermotoga

Nitrospira

£

o

Aquifex

i
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Nganh IV: Chlamydia

- Chlamydia

Defferibacter

Flavobacteria /

Cytophaga

Green nonsulfur

peciefla Chlamydia

Thermotoga

Nitrospira
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i
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Nganh V: Planctomyces/Pirella

- Planctomyces
- Pirella
Defferibacter

Flavobacteria

Cytophaga

Green nonsulfur

peciefla Chlamydia

Thermotoga

Nitrospira

&

o
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Nganh VI: Bacteroides/Flavobacteria

- Bacteroides
- Cytophaga

Defferibacter

Flavobacteria

Cytophaga

Green nonsulfur

peciefla Chlamydia

Thermotoga

Nitrospira
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o

i
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Nganh VII: Green sulfur bacteria

- Chlorobium
- Prosthechochloris
- Chlorochromatium

Defferibacter

Flavobacteria
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Green nonsulfur

bacteria Chlamydia
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Nitrospira
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Nganh VIII: Spirochetes

- Spirochaeta
- Treponema
- Cristispira

- Leptospira Defferibacter
- Borrelia

Flavobacteria

Cytophaga

Green nonsulfur

bacteria Chlamydia

Thermotoga

Nitrospira

£

o

i

CuuDuongThanCong.Co™ https://fb.com/talfieldientt


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

Nganh IX: Deinococci

- Deinococci
- Thermus

Defferibacter

Flavobacteria /

Cytophaga

Green nonsulfur

bacteria Chlamydia

Thermotoga

Nitrospira
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Nganh X: Green Nonsulfur bacteria

- Chloroflexus
- Thermomicrobium

Defferibacter

Flavobacteria /

Cytophaga

Green nonsulfur

bacteria Chlamydia

Thermotoga

Nitrospira

&

o

i

CuuDuongThanCong.2o=a https://fb.com/tailieudientucn


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

Nganh XI, XII, XIII: Hperthermophiles

- Thermotoga
- Thermodesulfobacterium

- Aquifex Defferibacter

Flavobacteria /

Cytophaga

Green .nonsulfur
bacteria

Chlamydia

Thermotoga

Nitrospira
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Giéi Vi khuan co (Archaea)

Ba nganh:

- Euryarchaeaota
- Crenarchaeota

- Korarchaeota Euryarchaeota

T e
- Haloba rivlim o
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Sulfolobus
Crenarchaeota

Pyrodictium

Thermoproteus

Desulfurococcus

“Korarchaeota”
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Nganh Euryarcaeota

- Archae va man cuc doan (Halobacterium, Haloferax, Natronobacterium)
- Archae sinh methane (Methanobacterium, Methanococcus, Methanosarcinia)
- Thermoplasmathales (Thermoplasma, Picrophilus)

- Archae va nhiét cuc doan Thermococcales (Thermococcus, Pyrococcus,
Methanopyrus) va Arcaeoglobales (Archeaoglobulus, Ferroglobus)

Marine Euryarchaeota

Marine Crenarchaeota

Halobacterium

Euryarchaeota

Halococcus Archaeoglobus

|

Methanobacterium

|

Methanothermus

Natronococcus

Methanocaldococcus

Crenarchaeota

Halophilic
methanogen

Sulfolobus

Methanosarcina
Pyrodictium

Methanospirillum

Thermoproteus

Thermoplasma

Agphilus

Ferroplasma

Desulfurococcus

“Korarchaeota”
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Nganh Crenarcheaota

- Archae wa nhiét vung ndi lua trén can Sulfolobales va Thermoproteales
(Sulfolobus, Aidianus, Thermoproteus)

- Archae wa nhiét vung ndi lua dai duong Desulfurococcales (Pyrodictium,
Pyrolobus, Staphylothermus)

Marine Euryarchaeota

Marine Crenarchaeota

Halobacterium - | Euryarchaeota
Halococcus Archaeoglobus
Natronococcus ,
Methanobacterium

Haltc;‘philic Methanocaldococcus e
methanogen

g Crenarchaeota

Methanothermus

Methanosarcina
Pyrodictium

Methanospirillum

Thermoplasma \\
A:r{ophilus

Ferroplasma

Thermoproteus

Desulfurococcus

“Korarchaeota”
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Gioi Sinh vat nhan that (Eukarya)

Cac nganh:

- Thuc vat
- DOng vat
Microsporidia - Nﬁ’m SO
(Encephalitozoon) A
- Vi sinh vat
Flagellates
Euglenoids
Trypanosomes
Trichomonads Slime
(Trichomonas) molds

Ciliates ,
Dino- Animals
flagellates

~ Green algae
- Plants
Red algae

Fungi
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- Mastigophora (Trypanosoma)
Pl’OtO 704 - Euglenoids (Euglena)

- Sarcodina (Amoeba)

- Ciliophora (Paramecium)

- Apicomplexa (Plasmodium)
Microsporidia

(Encephalitozoon)
Flagellates
Euglenoids
Trypanosomes
Trichomonads Slime
(Trichomonas) molds

Ciliates
Dino- Animals

flagellates

Green algae
Plants

Red algae

Fungi
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- Ascomycetes (Saccharomyces)

N ﬁ’m S O’i - Basidiomycetes (Agaricus.)
. - Zygomycetes (Mucor, Rhizopus)
(Fungl) - Oomycetes (Allomyces)

- Deuteromycetes (Penicillium, Aspergillus, Candida)

Microsporidia

(Encephalitozoon)
Flagellates
Euglenoids
Trypanosomes
Trichomonads Slime
(Trichomonas) molds

Ciliates
Dino- Animals

flagellates

Green algae
Plants

Red algae

Fungi
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Moc¢ nhay (Slime molds)

- Dictyostelium

- Physarum
Microsporidia
(Encephalitozoon)
Flagellates
Euglenoids
Trypanosomes
Trichomonads Slime
(Trichomonas) molds
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- Chlamydomonas

Tao (Algae)

- Euglena
- Gonyaulax

Microsporidia
(Encephalitozoon)
Flagellates
Euglenoids
Trypanosomes
Trichomonads Slime
(Trichomonas) molds
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