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Viruses

« acellular infectious agents
« virologists

—scientists that study viruses
* virology

—study of viruses

Viruses 54
» Cause many infections of humans,
animals, plants, and bacteria

» Cannot carry out any metabolic pathway

 Neither grow nor respond to the
environment

« Cannot reproduce independently

 Obligate intracellular parasites & %
pFLE

Characteristics #4+of Viruses

» Cause most diseases that plague
industrialized world (common cold % & ,
influenzas: g , herpesie # , AIDS)

* Virus — miniscule#-|-, acellular# & ’m
¢ f3g, infectious agent £ & % 4% having
one or several pieces of either DNA or
RNA

* No cytoplasmic membrane, cytosol,
organelles (once viruses have invaded a cell,
they take control of the cell’s metabolic
machinery to produce more molecules of viral

Characteristics of Viruses
» Extracellular state
—Called virion:ff‘sz’i SER
—Protein coat (capsid 3¢ ¢} %) surrounding
nucleic acid

— Nucleic acid and capsid also called
nucleocapsid

— Some have phospholipid envelopes# 3

—Outermost layer provides protection and
recognition sites for host cells

 Intracellular state
— Capsid removed

Ebola virus
FIGURE 15.24 : g
Electron micrographs of some animal viruses. [A] An adenovirus with
ico hology. [B] An I icosahedral h i (e}
hich i

i er) are a2

that exhibit a variety of bizarre cylindrical and fishhooklike forms,
varies considerably from 130 nm to up to 14,000 nm. Prominent
ns are also seen.

~Herpes virus
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Viral agents assigned to biosafety level 4

Human paplllomawrus Rhabdgvirus Ebola virus (éspé;)aelan tick- ﬁgr:%?;r?;iche?:ver Ebola Guanarito
& borne
encephalitis
Junin Kyasanur Forest Lassa Machupo
disease
o © Marburg Omsk hemorrhagic | Russian Spring- Sabia
100 100mm fever Summer
encephalitis
FREFLT R FEFPL 2RIV EET PR 5% 2K 5A FHF o g 0]
B RAE = $3% B Rpd Akt 3
FRWchd % 2 K oL ghg Fi R R B0 HREWISBRAG WP FARLE # (Hantavirus) ~ ¥+ j
Flm ﬁ HE }ﬁi [€X f 4) . BAMBRAGR A EREN AL (Rables virus) ~ ¥ #opid (Yellow
HEWE P FAEEIHRAAS 3 | W 15:2 3Btk 23R LA RRER W BT R fever virus) ~ SARS virus#
FRIGAFARGSRFEI LS BF: F2 3mutan. e Eﬁ:%ﬁﬁﬁ“?%#ﬁ‘fﬁ
FAp- F2H I F25 2 FH AW AT HES
itrgﬁs
2% #* A S FEBEAE g h i@_ 2 # (Blastomyces) + f.$k
HEHESY RAG MY FALES %]&iﬁ . ﬁfm»@g s A if} (H!stoplasma)zé
SR A HOFAEF RSB AR R R AR RS =S
P REHARE AR B FALE HE 'M Mumps virus) ~ 4& B —
CBBRBFEFREALT oW BpE - i—‘f#)ﬁi (Dengue virus) ® 5’4',43’“ e a e Rk & &ﬁf”fs“"t’j‘t’f‘if
EPAERBLERRRNET R | WF A GBEF - RELRERF TP #I#lﬂlkﬁjzf_gﬁé.;a&,glﬁ.h EERS CLLAT MR NL
REEER > ] F ocemoR it o (AP F - AANF - RGENA - TF AP LSS fg‘.*
W v RIS o B ~ # & F(Chlamydia) « &5 F 2 LAERSFZOALAL BRI~ | Jop] R
B8 F(Aspergillus) ~ &3k # ﬁ;ij’-ix-iﬁiﬁ’ PRRETEIHE # ,'g
(Cryptococcus) & & ¥ FTr o Fiacm
$#24: Ifwﬁf\""l"~$5ﬁ)}zﬁ ke
# A (Echinococcus) ®

(viral genome)

Nucleic acid

Virions:}l%a% $f >, complete virus particles, include a nucleic acid, a
capsid #-v 2, and in some cases an envelopess -

The Viral Envelope
(Coronavirus =K % )

(a) Enveloped virus with helical capsid

12

Figure 13.7a
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W 2. £4-%F (fpgller, Sutter
Instrument Co., Model P-97)

FTERREMEHLAAS
BMIEZE -  FEH
BN ITERREZEHREEE -
HEFEEE (velocity
index, VI) -~ #17] ( pull
index, PI ) REE ( heat
index, HI ) -

1. firgt+28 ( Puller, Sutter Instrument Co., Model P-80 )
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ZR®E AE Nk “Narishige
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Narishige IM 300
;154 % (Injector)

&% % (Microforge) ;2 5+ 2 (Injector)




il L

—— =
7%

Email: cwyu@mail.dyu.e

__‘.Atoms absorbing
A= —\and emitting

(&

photons
e
o E i
absorption emission

; =hv AE=h
%Z‘ AE=hv v ﬁ\?f

— @ —— ground state .

https://i.ytimg.com/vi/h3E9jNDnrDo/hqdefault.jpg 2

Energy

| exicted states
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TRt R

Mirror

NN . o Solvent
53 e B N M 8’ 4
H"sz ﬁ'h'j" Fe 3 p:& lfnm) E 'F".?ir’f» _;Z Dy lamp | Tungsien lamp Refnce
y - S 5x 104 ~0.14 B+ 17 Photo diode
X — B3 T 0.01~10 PR RS Data readout
£ 2 UV e 10 ~ 180 BT Filter § \/Mk
UVIVis 5 i 180 ~ 780 wET 2 ,

N Wavelength (nm
IR % 4z 780 ~ 3 x 105 RS Y \k‘ "
[l Photo diods

ik v e 75x105~375x 100 A 3 i pam gt oodioe

‘ - 2 e i
PPy 06~10m R Manochromator " Solvent + Sample

3 https:, ikil i g/wikil _of_UV-_visible_spectrophotometer.png 4
— DA

= == = DNAProten

E
i i
260 280
Wavelength (nm)
& 2] 3 SRR

F 4 A B8 (phenylalanine) 260nm
Bk fE (tyrosine) 275nm
& 5.8 (tryptophan) 280nm

UVIE (EEESE)

BV (B AT AR TR HIE  —RCA I - SR RAE2S0nmEL FIYEA HIRUL
TEF » {ERA IS & R EIERE 40 FREFEAEE (phenylalanine) ~ BRERE (tyrosine) B2
@& (tryptophan) > HIEEH R4TE260-280 nm/ifs

https://sites.google.com/site/fanyuanbiotech/dan-bai-zhi-ding-liang-fang-fa 5

LR 2 (Beer's Law) B U & (Absorbance)

N 7
~ —~ I _lem
- — 0
- \\ . = b
sample detector

Absorption (A):

A(v)=-Tog-=s(v)cL

{Beer’s Law)

Iy = light intensity incident on the sample

I = light intensity after the sample o

¢ = molar decadic extinction coefficient (M cm ) the molecular quantity
€ = concentration (M)

L = sample length (cm)




Exp.1,2,3 Techniques for Culture Transfer and Isolation of

Pure Cultures, Characteristics of Microbiol Colonies

Principle:

1. An inoculating needle or loop must be sterilized by flame until the entire wire
becomes red hot. Then the upper portion of the handle is rapidly passed through
the flame.

2. The caps and necks of the tubes are briefly passed through the flame.

3. The sterile inoculating needle or loop is further cooled by touching the inner wall
of the culture tube or Petri dish before transferring the inoculum.

4. In the case of a broth medium, the loop or needle is shaken slightly to dislodge
the organisms, with an agar slant medium, it is drawn lightly over the slant
surface in a straight or zigzag line.

5. In a stab inoculation, the inoculating needle is inserted in the bottom of the agar
deep tube in a straight line and rapidly withdrawn along the line of insertion.

Materials:
I.  24-h nutrient broth and nutrient agar slant cultures of Serratia marcescens.
I1. Mixed culture of three parts Serratia marcescens and one part Escherichia coli.

Media:
I. Two NB tubes, 2 NA slant, and 2 NA deep tubes per group.
I1. Three NA plates per group.

Procedure:

l.

1. Label all tubes with group name, culture name, and date.

2. Subculture Serratia marcescens from both broth and slant culture to NB, NA slant
and deep tubes according to the principles.

3. Incubate all cultures at 25°C for 24-48 h.

1. Streak plating.
2. Incubate all plates in an inverted position at 25°C for 24-48 h.

Holding the Bacteriological Loop

Correct: / Wrang: d
This will make a 4 This will
dear sweep of cells. tear the agar. 3 £,
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Cytokinesis
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ENEBEEREAESYAE (introducing ]

e

entrosome

cloned genes |nto cultured mammalian cells ) \ o .
( #2% : transfection ) s

Nucleus

A
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§ 2R 7M( EU %Q ?é Microtubule

Cytoskeleton Daughter
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DNA 35 A 4%

EAF o345 HHE 4

2

pen
#-F 4 DNA f < % 4% F(Escherichiacoli)® 3 B~a 2 2 (7 § A A 47 o

#3

GRS “f %4 ¢ 4% DNA (chromosomal DNA)*t » ¥ 5 5 — fL & F %8 (plasmid)z
A& DNA » F 88 5 7k F]iE 78 (gene cloning)iE 42 ¢ ¥ * 2“4 (vector)z — - F 42 3 P~ 12
alkaline lysis % P m s ¥ * 2.2 2 » L2 E A mpme B F s &E(1soton1c)~
glucose/Tris/EDTA ;2% ® » £ 11 7 SDS 2_#& 4% 7% (pH 12.0~12.5) 32 m?% o SDS ¥
P Mgl > @ kg PV OBk DNA 2.3 4% R i¢ 4 ¢ %8 DNA % {4 (denature; d %% ;f;»
L) 0 e F] A DNA 5 A28 % (supercoil) 2 4 0+ pH 12.0~12.5 2 = Fp % §
Bl m fde » BB IREHS.S)Y foid > #iE2 F 4 1 DNA T4p 3 fedfa 2= BR -
7 F AR DNA B 435 fp %258 > S5 ae 3> & W2 4§ 4 DNA 22 3ob F ¢ /o 3 A
@ 48 DNA P § 5%+ % (supernatant) ® - £ §I* phenol (pH>7.6) % B~ 1 if-i% » i&-
HABAG L F0 o b s £ LFHAR [ DNA ¥ - F7 88 DNA 1 iU 315
1238 "o WA AE R A (agarose gel electrophoresis)# DNA 2_ 7 Foik + /] & 124 %t - DNA 7 7
B4 13 (phosphate group) > *t ¢ 2 &P IRET 0 €F F LT REENZTHY AL
HAs 6 o Agarose % B B T (>60 °C) € FhfE 0 d A FEPFRERF S G UL RPN G 3
53VH 0 3L Henk o] (pore size)id- TN AT 2 gk R 0 ER BRIHAG ] RS
o724 )2 DNA ¥ B A 2 3 M p L ESF > DNARK (A3 8) §
CE o BB Ed g REABERBE 5 DNA KA (43 E) fob R
b e o FluGhd o P BT A 2 AL 0 TE ] 3 2 DNA AR e

b i
A R
Az e :p 2 mﬁ DNA #& 7 E. coli (DH50)m 7%
BEALBRLEEEA(Z =2 % 20 ug/mL Ampicillin)
LR %‘“?*" Pt 2 pid % iE 4% 5k (selection marker)f4E 0 E 7 e da

4%
H 1 ZH : Glucose/Tris/EDTA % ;% (50 mM glucose, 25 mM Tris-HCI pH 8.0, 10 mM
EDTA pH 8.0)

1 M Tris-HCI pHS8.0

0.5 M EDTA pH 8.0

NaOH/SDS 7% 7% (0.2 N NaOH, 1% SDS)
3 M potassium acetate(KOAc > pH 5.5)

57



DNA 23§ 73 %% %8 T 7% (agarose gel electrophoresis) 4 4+
B n
PCR = B4F fl & 2 # = 5422 %R @ |0 DNA ¥ B is o 123 % W48 T i (agarose gel
electrophoresis)#-DNA 5 £ ik #-H &+ & < -] 4 104 3 (8 4 ) LS 5ot 4 47 DNA
ZHENELSTIREL) o

R
o R AN PR LR A F T 0 JEY DNA A3 f T gk &y
o HEPTH2 7 @ DNA 2B HpAd - 5 DNA L EBHP BT g e+
P RERAR T EE R FFLTT AT RS AR L GRERE R B
DNA » 12 % b 5 7 BB SR8 7 s DNA B BT s % % @ 7 L2 5] DNA 2 £ -
VERBRRNBERD R Sed o

H

1. DNA : # 38 F 5 #71¥ ch DNA
2. ¥

3. % & %4 & (EtBr & Sypro Green %)
4. DNA Marker (100 bp)
5

6

7

3

I1x TAE & A % 675 7%
10x DNA 7 A & & % % /% (loading buffer)
G E - T fi(comb) s TA CRAERT CMEXFE CMKERF
pES
1. @ rF kRMM2 €874 » 100ml Ix TAE R AE#ZR? > 3B E
T?ﬂ%iﬁﬂiﬁﬂﬁﬁ’%ﬁ&%%@ﬁ%w%iﬂﬁﬁSw =) R R
w0 AL BRI R YARA(ZET 2048 ) HEIBETHTEREZ
A -
AT A R E > T AR e IXTAER AEBFZRI = 2
B 1~2 mm
3. B 9ulDNA &R E 1ul 10x DNA & Atk S5 05 0% > 4o x 94 Fd = Fr977)
:,\Ir'v’m?b(well) °
4, JRARE O RBRETARAEFTA G ALTH T LET P o
5. *?“ hEEE T A 2§k B DNA PR E RApEE

N»‘&\/

Figure by MIT OpenCourseWare
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F & f= 4 F B (polymerase chain reaction, PCR)

2

p e

1% R & fF 4 F J(polymerase chain reaction, PCR) % + € 48 ®] 7% ch DNA % £ o
PCR 8 * =Rl A - F * 05 (1)A FIRE Y 3 1 3 L0 DNA ¥ £ 0 (2)# i DNA
1% &-(probe) » (3):& i* DNA % % (mutagenesis) (|4 point mutation ~ deletion % insertion

R2

PCR » if%mﬂi 7% &% @B 8 DNA R & f¥(polymerase) + #-% (template) DNA -~ 31
3 (primer) ~ Mg™" ~ = & # fe(ANTP: dATP ~ dTTP ~ dGTP 2 dCTP) » if § ih¥ 7%
R L= A7 IR R BT DNA A + 0% |2 (denaturation) v 3k & (annealing) > % zf ¥ (B
£) (clongation) ¥ = B #H 3¢ > 25 ERH 5 BRI LAF LT DNAREF o {7 73
< HF T DNA F R e

Hp

‘m 7 7 48 (plasmid) DNA (% Z #7% DNA) ~ Tag DNA ¥ & fi# ~ 513+ ~ dNTP ~ 10x PCR ¥
R 2 B FEH-K > PCR &R E ~ 0.2 ml EESHE 3o ¢ ~ Hic® & F B (micropipette) ~ fik
% g (tip) °

S
" F kAR DNA R fod 5 & 7 o BolcR e e 1l PCR 533 » i A 4o »

'%‘]fﬂ i - }\ ~ 10x PCR ‘i‘f /F' /] ~ ANTP ~ ’Fﬁ—’gﬁ DNA /% % /| ~ 53 % Taq DNA %‘f\pﬁk%

Elg ”3 ]é G=Ay }%’g %&%g_lutﬁrr'%fﬂﬁ}ﬁ_u ’ lé e r,,z;ﬂ}",\ﬁ A }f%—’g evrs ’ f% N PCR

RE > RAIEZLFR o B B0 PCR A4 i 17 AT e A §7 o

i
> PCR ; e e |l
&k 7.1l
10>< PCR ¥ 7% 7% (% 15 mM MgCl2) 1.0 ul
2.5 mM dNTP 0.8 ul
i< DNA /3 /% (100 ng) 0.5 ul
10uM 51+ F 0.2 ul
10uM 351+ R 0.2l
Taq DNA % & f% % (2 U/uL). 0.2 ul
BEA 10.0 ul
» PCR % i
# 2% BRE P R
1. B4~ 8 95 °C 3 min
2. B 95 °C 30 sec
3. Fb& 55°C 30 sec
4, 1t B 72 °C 20 sec
HF2E A HL LT8R HRE R
5. Bt B 72 °C 5 min
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Plant Tissue Culture Techniques
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Stage 0 Stage 1 seadlings plantiats Stage VI
L —
- S
o In vitro %x vitro In“vivo

REZ BIHR
Tel : 048-511888-4259 Fax : 048-511326
Email: tay@mail.dyu.edu.tw

Rootof  mimmMHi
carrot plant 1324

v B1E 8 AL
/ of root R RN
RZWDTE (MR AG)

|
[otipotenc e
(somatic em-
\ o0 bryo) develops
3 2 FREFRDZH  from cultured
BEIBNAR  free cells

::E?;ua R
. ¢ &) — 0 @
Plant cells retain a latent Fomen s

Capaclty to produce a Whole IR EEBERBD IS

cloning
plant. 1950 761 rsmnmxwm BT (F. €. Steward) F0JLUER & 7 —ummmj
i - muww BHn






