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Monolayers of the African green monkey kidney cell line BSC40 were infected with 0.5-mL
portions of 10-fold serial dilutions of wild-type vaccinia virus or the temperature-sensitive
vaccinia mutant, ts56, as indicated. Infected monolayers were overlayed with semisolid
medium and incubated at 31°C or 40°C, the permissive (good) and nonpermissive (bad)
temperatures for ts56, in the presence of 45 pM isatin-B-thiosemicarbazone (IBT) or in the
absence of drug as indicated, for 1 week. Overlays were removed, and monolayers were
stained with crystal violet. ts56 carries a single base missense mutation in the vaccinia gene
G2R. ts56 is slightly defective at 31°C; it forms smaller than wild-type plaques and is IBT
resistant, forming plaques both in the presence and absence of drug, a phenotype
intermediate between the wild-type IBT-sensitive phenotype and the null G2R mutant. Based
on this assay, determine the True and False sentences. (Each statement 2 points, 1 negative

point)

10° 107 10°*

Wild type

31°
-IBT

31
+BT

Ts56

40°
-IBT




Wild-type vaccinia virus forms plaques at both 31°C and 40°C; however, plaque
formation is inhibited by IBT, however, Spontaneous IBT-resistant mutants in the
wild-type virus stock are revealed as plaques forming at 103, 104, and 10-°

dilutions in the presence of IBT

ts56 is not only temperature sensitive, forming plaques at 31°C but not at 40°C in
the absence of IBT.

G2R gene is responsible for tolerating the high temperature.

G2R is an essential gene that when completely inactivated makes virus

dependent on IBT.

Wild-type, temperature-sensitive plaques present in the ts56 stock are revealed

as plaques growing on the 1073 plate at 40°C
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Bar-on et al. described their own interpretation from what we can learn from the mutation
rate of the virus in a simple way. Imagine we have a virus named SARS-CoV3 with the

information as follows:

Measured mutation rate: ~ 107> nt~'cycle™
Eclipse period: ~ 16 hours

Genome length: ~ 10%kb

Burst size: ~ 5.10% virions

Concentration of RNA counts in throat: ~10° RNAs.swab™!

A. Estimate how many times every site is mutated in each sample of throat swab. (2 points)

B. Estimate the evolution rate. (2 points)

C. Estmiate maximum reproduction rate. (2 points)

D. Estimate genetic variability (number of mutated bases to all bases) in a single cycle

between parent and the progeny. (2 points)
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TABLE 3.1 Symbols and parameters used for kinetic studies of RNA replication

Units

Concentrations

(1
[ET]
['E]
[E]
[Ed]

[E,]
[,
z"i[,Io]
[iiH]
[V11]

Rate constants
lkA
tkE

i kD
des

Concentration of free single-stranded RNA of type i

Concentration of active replication complex

Concentration of inactive replication complex

Concentration of free enzyme

Total concentration of template strands of type i
complexed to enzyme

Total concentration of enzyme, bound or free

Total concentration of template strands of type i

Total concentration of RNA

Concentration of double strands (homoduplex) of type i

Concentration of double strands between plus strand of type i
and minus strand of type j (heteroduplex)

Association rate constant for binding of replicase to RNA of type i

Rate constant for synthesizing and releasing a replica from a
replication complex of type i

Dissociation rate of inactive replication complex

Rate constant for double strand formation between plus strand of
type i and minus strand of type j

003, AL 15 Jde el ol SuiaS (5w Jde sl

ka[E][l] — ke [EI]

dlEl/dt =

d[IEYdt

ke [El] — kp[IE]

d[E.)/dt
d[l)/dt

ka [E][l] — kp [IE] = —d[E)/dt
ke [El] + kp [IE] — ka [E][I]




(505 F) S(ibly 20DlS Joro oSyl (sh) msl 0y (6,3 4z 935 JIgh 196 5 Je ol slo L0k » (&

(°)4°-3 Y) -JQ)QT Coawd |) kE ol Jc>|9 (o

(0305 V) Suwl atwnlg Jole plas cwlale 4y s 58 50 oy 55 (9

Oygao (55l p2301) Sgdme @olio juw 1 Cold) Legd «inlo)] lauzo )5 RNA £45 Syl i 3929 Oyguo )

cdale B logas el 55 o Hlasi pa3T ol cuale b g wib a8lol e ay ol cdalé b RNA o5 95 Ginlojl

Sy > -l diantly w2307 51 oo las o Jlas! glaeols ay by RNA Galizeo Elol Cas Olypass 23,5 o

£ RNA &) boyo Jo55 o5Me 9 A £55 RNA &) by o 5055 @ible b o0 (4B 5+) loj o o o3lo iz

250

Oe |0 ; "q oe |

oell '__0_..o----o---v‘-gy_-.o#@ P L E.

100 A

/nM



Rectangle

Rectangle

Rectangle

Rectangle


(0505 ) S wsSre by ausl padiiune abagly ol S50 Sy s pIS a4y Lalsisl ajo Lales 56 53 (5

(0505 ) S wsSire b Canol padiitune abusly ol § g 3l iy Coli plaS 4y Ll Cuse s 56 s (2

(005 0) +0iS duanylii B £5 U A £65 RNA sl |y by <ol laio (b

(005 0) S duansliie B £5 U A £65 RNA (sl |y kpy ol laie (S



Rectangle

Rectangle

Rectangle

Rectangle


