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Stain purple

Remain purple

Remain purple
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Remain purple

Steps for
staining

Cells on slide

Primary stain
(crystal violet)

Mordant
(Gram's iodine)

Decolorizer,
(alcohol and/or
acetone)

Counterstain
(safranin)
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bacteria
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Stain purple

Remain purple
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Become colorless

Stain pink




00
0000
o000
XX
o0
o
— Cocci
o 1AM FIEE RN
S5 Pooooo
Clusters Chains
Jgrekd o2 Oged aol# € € o2
- clusters - NO Spore QO D
_ Cha|n _ SpOI'e Pairs Tetrads
- diplococci Bacilli I
Jmey Yz ansy Yz
- d|p|OCOCC| - COCCObaCIIII Coccobacilli Miscellaneous Fg‘;g_i‘l'_'m
- bagllll - RIS
- fusiform —
—

- spirachetes

| Spirochetes '







5 4
;
-O




2) it (Acid-fast) S
- O}o| 3 BtH| 2| Of(Mycobacteria)
SH2 MZEY (mycolic acids)
> 4h e Sof Xgd
> &, Xte| Mo F 2t
o Ziehl-Neelsen HAMH

e Auramine rhodamine &2 M

28°8%8%:1%8%8%8%: %"
8%8%8% 0% %a"

surface proteins

acyl lipids

mycolic acid

arabinogalactan

EEY ey S —
.H# ,“H ] peptidoglycan

PIM

- cytoplasmic
membrane

o



Acid-fast (+) Steps for
bacilli staining
1
Cells on slide

|8

Primcrz stain
(carbolfuchsin

Stain red red)

Decolorizer,

(HCI, alcohol)

Remain red

Counterstain,

Remain red

(methylene blue)

Acid-fast (<)
bacilli
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Stain red

_

Become colorless

Stain blue
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1. H{X]|

e Blood agar HiX|
e Chocolate HiX]|

e MacConkey HiX]|

e Salmonella-Shigella Hi X|

‘scherichia coli Salmonelia Shigella

e TCBS HiX|

Vibrio cholerae on TCBS Agar Vibrio parahaemolyticus on TCBS Agar



e Thioglycollate HiX]|
e Brain-Heart infusion HiX|
e CHROM H{X]|
VRE
CRE
C. difficile ID
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a2z 2+ (Gram positive cocci)

Catalase
Positive Negative
11
Coagulase
Positive Negative
Il Il \/
S. aureus | | CNS (coagulase negative | | Streptococcus
staphylococci)
Enterococcus

(S. epidermidis)
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A7k gt #(Gram positive bacilli)

Spore
Negative Positive
Il Ll
Branching Catalase
Positive Negative Positive
1L L L
Nocardia Listeria Bacillus spp.

Actinomyces
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#(Gram negative cocci)

Oxidase
Negative Positive
L L
Probably GNB Growth on TM media
Negative Positive
L L

Nonpathogenic ||N. meningitidis
Neisseria spp. N. gonorrheae
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g8 2l (Gram negative bacilli)
Fermentative Nonfermentative
Oxidase Oxidase
Negative Positive Negative
Enterobacteriaceae || Vibrio Pseudomonas Acinetobacter
E.coli Aeromonas Burkholderia Stenotrophomonas
Klebsiella Plesiomonas Cryseobacterium || Chryseomonas
Enterobacter Alcaligenes
Serratia
Proteus

Citrobacter
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ex) Clostridium difficile -> Clostridioides difficile (C. difficile)
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lag (window) phase
log phase

plateau phase
decline phase

o IgM->1gG

: Yirus detectabie in nasopharynx

1 Virus detectabie in blood
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Infection Rash onset
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HATITH AAHL S/

HEH

SHY

HAHAZH Immunofluorescence assay, IFA)

BL2HAZHEHH (Enzyme immunoassay, EIA)
SlsharaH A =M (Chemiluminescence immunoassay, CLIA)
HEARMH S Z - ™M (Radioimmunoassay, RIA)

Western blot immunoassay

AL

HEHAH AN (Rapid immunoassay)
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A AHMHES (Polymerase chain reaction)

o

RT-PCR
Nested PCR
Real-time PCR
Multiplex PCR

2) B7|ME &M (Sequencing)

Sanger sequencing
Pyrosequencing

Next-generation sequencing (NGS)



2. HEHOE SHel7| 022 7 57

HIZE| A2 Degenerate PCR: Pan-Viral High throughput Sanger
HIO[24A Sin Nombre virus Microarray: SARS Sequencing: BoV
1993 2003 2005
. 454 Sequencing
cDNA Library RDA: RAP-PCR: = VIDISCA: Merkel cell
i & KSHV hMPV | CoV NL63 polyomavirus
HCV 1989 1994 2001 2004 2008
Sanger Shotgun Sequencing: Human 454 Pyro-
Sequencing H. influenzae genome Genome sequencing
1977 1995 2001 2005 T e —
Project Initiated
DI d=E FEA/AMZ2 2008
H7 [=AEAE First Eukaryotic Genome: Solexa
S. cerevisiae Sequencing
1996 2007

8 89-1. EARTITHZEAL O &1L 012 0|E et MZ22 HEH Hio[2A 9| LA

HCV, hepatitis C virus; KSHYV, Kaposi's sarcoma-associated herpesvirus; hMPV, human metapneumovirus; SARS, severe acute respiratory syndrome
coronavirus; CoV NLB83, human coronavirus NL63; BoV, human bocavirus; RDA, representational differential analysis; RAP-PCR, random arbitrarily
primed PCR; VIDISCA, virus discovery cDNA-AFLP (amplified restriction fragment length polymorphism)
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Pure culture and biochemical
identification and susceptibility
Positive Gram-positive testing take 2~3 days
Blood Culture cocci

Conventional

method
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Lysis buffer Lysozyme

Rapid
molecular
testing

100 pL culture solution

DNA extraction Multiplex
from dried spot 40~50 min real-time PCR ~90 min
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Ml#37: 16S rRNA Sequencing
@S Internal transcribed spacer (ITS1, ITS2)

large-subunit rRNA D2 Sequencing
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e MRSA : mecA or SCCmec

e VRE:vanA, vanB

e CPE: KPC, NDM, OXA, IMP, VIM

2) #FdYH 2 & (strain typing)- H&h ZHA|

e PFGE (pulse-field gel electrophoresis)

e RFLP (restriction fragment length polymorphism)

e MLST (multilocus sequence typing)



PFGE (pulse-field gel electrophoresis)

Figure 1 - PFGE

Bacteria Step 1 Step 2

= Add to buffer ()
. to make Add molten agarose
suspension O to make plug
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Agarose plug
filled with
bacteria
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Step 3 cells
1 T T
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DNA fragments Whole, genomic DNA
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MLST (multilocus sequence typing)
PCR Sequencing Allele assignment Sequences type assignment
Phylogroup by B1 A D B2
A) Multiplex PCR (B1/C) (A/C) (D/F/E)
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