— —

- (’ ««"'—;';:::f N “"—:.\ -
Sc:ggge Olv:qnnad )
( at X )

{, | N J/ A
N\ ! \ - 4 \e/ ® -
Gnergia 35
™ J p

S —

Microbe Mission

Division B/C

Georgia Tech Event Workshop Series
2024-25




RULES SHEET

DIFFICULT TOPICS

COMMON QUESTIONS

TIPS FROM A VETERAN

OTHER FREE RESOURCES




MICROBE MISSION

ENGEOLTMEIAD %

1 Teams will answer, ve probl
ATEAM OF UPTO: 2 EYEPROTECTION: C
CALCULATOR: Class Il APPROXIMATE TIME: S0 mintes
% EVENT PARAMETERS: orevnc wih 4 practcal portion,achstuden mus wer gogyes, Fach
team may bring one §.5” X 11 sheet of paper; which may be in a sheet potector saled by tape or laminated,
ot ey conin oo oo Dol st . o s fos b Som s any annottons
or labels affived along with ). Any
‘mcasurssacas st be mads 1 the procsion of e devie

3. THE COMPETITION: T 1 be administered as & Writln test or s  scrics of lab-practcsl
aions which cn incle o v ot e o expemmeets, sccalc spparai, o
ata collection and analysis, and problemms for students o solve. Partcipants

or uing probes (o

be provided st
roces Skills such a5 quaniiaive Febsonigs making Cakulaions mRsinE and. crpret
Cxperimental resuls, and dravwing evidence-based concion. T Event will o o opcs ied
b

o Foc cach of tho followin topis, prticpant ail be cxpecod to use quaniatve sssoing and

Mitocopy

i
fuorescence, and clnlmn(fEMA St michiiopts
@) Mdenify and ex
o e pemental o
) it e =

Neubauer

Exam writer,

andeukaryotc (. mieolgaland ﬁmgn\) ells i menbra, ol wall, el pl]\u

o

carboxysomes).
2) C ),

Describe difierent orms o cll comoion (wimming and
g oklity) and discuss chemlaxis and phtota

liquid vs

i, Structure and Morphology:
i
)
media used to do this (i, seletive vs differental).

e May bring 18.5” by 11” sheet of paper, both
sides e —

(5) Describe how n
Al

©
v, Molecular

e N O a d d iti O n S O n -t O p Of -t h e p a p e r "’Eil.:.mm Sl i G oy ) e S

® involved.
oms.Ca0

o (an be in a a sheet protector sealed with T oo

_t a p e Or I a m i n a t e d . :1..‘.,;..,.., ::.:::BME:A“;).“"M\N,m.,m.(.m nction of plasmids inbatira, Discuss

{0 Do bl i s et o s g s

e 2 non-programmable, non-graphing “““”“““““ s

linty, piD).
Microbes and Agents

calculators allowed [ e

i
© 165 erprc data from 165
2 Fpha di

o i How PCR 1s
e

e Make sure that you and your teammate know =75 v

i el o i et k. ey i sequencing
enial goal
) d Naitonslsonly: Deseri RM) and CRISPR<as
Sy e wed Daciert to defend e vt nfecio
nd Agents Li

every topic at least a surface level. e e

atemaion s e prove o spawer qucons:

i, Archaca: Pyrococcus furiosus, Methanococcus .

e FEither as lab-practical stations or an exam ) v ——

4

. High score wins. Selected questions may be used as tiebreakers

dthe

of proper scentific methods

eieace Ompiad Sor storeson.or) caies  arey of rsoures fo
urchase; other esources re on the Event Pages at soinc.org.

camsca




MICROBE MISSION C %
NGO
1 Teams will nswer, e probl
[ ) ATEAM OF UPTO: 2 EYE PROTECTION: C
CALCULATOR: Clsss 1 AEERSNALL L i
EVENT e events with a 1 s
ey g one SR 11 st of P ATy b S prteio sl by peo e,
'y contsin nformation on both $4cs i any Tofm and from any Source without any anmotsions
or labels aifxd siong w Cise ). Any
easuremeats must bé made t th precision of he device
3. THE COMPETITION: This Event may be administered as 3 writen test or s sis of lab-pracicel
s i an e bt et Tinted o experimen

et spparatus, models llstsions
s cllcon s sy, nd s o Sudents 1o soiv. Paticipanis may b ssked
or wing probes to

e provided e
process sills such as quar oning, aeuations. Swycig and. et ng
e mentl ek, a0 i ¥ aeneeicd soehsion. T Evcnn o cover the tapcs st
b

o Foc cach of tho followin topis, prticpant ail be cxpecod to use quaniatve sssoing and

Mitocopy

i
fuorescence, and =I:umn A& SEND g
@) Mdenify and ex
ety
) it e c

Neubauer

Exam writer,

Structure and Morphology:
i

and cukaryotc (ic. mu:mqlgd and ﬁmgn\) ells i menbra, ol wall, el pl]\u

icroscopy w .,..,,
tructures of Bacteria, Archaea, Eukarya, and Viruses. =

©) Descrbe how n

©
e M v, Molecular Biology:
I I I I I | I 0} r
ra a | I g il o e nd oo e s of o iR e dlemen
.

oleculgr Biology of Bacteria ST
etabolic Pathways Uy

® involved.
Metahotsm and Applichions:

oms.Ca0
(1) Describe microbial metabol

S bsed o b s snry e
. fermentaton,

volution & Ecology 5;3:; S

gy BTl i o cabon the Wi il

u ) D o endymbiotc theoy of organllar cvolution.

linty, piD).
rs, Describ Microbes and Agents

() Desribe how genomic aalysis can be sed to deermine e usctona potenil ad
evolutionary hisory of @ microbe.

" 4
transformation). &
© 165 erprc data from 165
iments i Fpha di
beta di line How PCR is
o B
Txplain hov e mediated by
e

DK (m et only

g s st o eapn e i sequencing

) St

N Descrie o modication R0 and CRISPRecas
ysems s used by ittt derend semns v
b. Microbes aad Agests Lot Fartiigaats wii be cxpecied 10 be able fo describe the general

ansng agens ety dosuie thep cti. Ofbrvi, vdersand thlr mmm,..x.n
function. Microbes not listed here may be included on the exam, but sufficient backgro
formation will e provided fo amower questions:

i, Archaca: Pyrococcus furiosus, Methanococcus .

r
.
becllular agent i, s, Measles virus,
Smallpor vinus, SARS-CoV-2 virus, Human Immunodeiciency Virus, Major Prion Protein
4. SCORIN
. High score wins. Selected questions may be used as tiebreakers
b, d

of proper scentific methods

Recommended Resourses: The Sccace Olympiad Sor o son.org) caies  varey of rsoures 0
urchase; other esources re on the Event Pages at soinc.org.

camsca




Topic 1: Microscopy

The anatomy of bright-field microscopy
o Know the functions and its limits as well.
Know the appropriate formulas for resolution
o Abbe’s Equation:p- 252

T hx sin(8)

The purpose of dark-field microscopy.
o Living & unstained microbes
Fluorescence Microscopy
SEM & TEM
o Differences and use

Ocular lens (Eye piece) ———fi8

Diopter adjustment

(Light Source)

Head

Arm (Carrying handle)

Mechanical stage

Coarse adjustment
Fine adjustment

Stage controls

Base

Brightness adjustment

Light switch




Topic 2: Structures

e (Common bacterial and archaeal internal structures and their functions.
o (Carboxysomes, (CO2 Fixation); Storage Inclusions (PHB)
e Compare and contrast the differences of cell membranes & wall's of archaea,
eukarya, and bacteria.
o Ether-linkage vs. ester-linkages
e Compare and contrast Gram (+) and Gram (-).
o What about the atypical bacteria? Why?
e Noneveloped vs. enveloped viruses.




Topic 3: Molecular Bio

e Rule sheet limits the molecular biology aspect to bacteria.
e Model bacteria is E.coli.
e Know the functions of each commonly asked proteins:

o DnaA (initiator of replication)

o DNA Pol I &I

o DNA Ligase
e |acand Trp Operons -
e Bacterial Translation o,

operator
(cis-regulatory sequence)

o Shine-Dalgarno Sequence?

tryptophan tryptophan
low high

9
inactive repressor
‘ RNA polymerase
/

tryptophan &/ active repressor

I

MRNA m—)
OPERON ON OPERON OFF




Topic 4: Metabolic Pathways

Cheat Sheet!
Understand difference between catabolism and anabolism.

Know the general concepts of common pathways: Glycolysis, TCA, and ETC.

Then, known the more specialized pathways:
o ED-Pathways: Gram-negative, mostly soil-bacteria
o ETCs of Ecoli (bo and bd? )

Different types of fermentation.
o Lactic Acid
o Ethanol

Nitrogen Fixation

DECOMPOSERS
(aerobic and anaerobic
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Topic 1: Identification




Topic 2: Specific Naming




Topic 3: Processes

Lytic cycle
Host bacterial cell

Bacteriophage -
P st DNA e Free DNA
SPDDW
OOO &) YN
— — Q — P

A Conjugation B Transformation

-
The phage infects a cell. The phage DNA circularizes, Phage DNA replicates and The cell lyses, releasing PN
remaining separate from phage proteins are made. phage.
the host DNA. New phage particles are
assembled.
Lysogenic cycle
] D  Vesiduction
SR EVs
Bacterial DNA o~ -
— i i Donor ‘ ’ Donor ( ) °
Va, V%
The phage infects a cell. The phage DNA becomes The cell divides, and Under stressful conditions,
incorporated into the host prophage DNA is passed the phage DNA is excised 5 - . -
genome. on to daughter cells. from the bacterial A Recipient
chromosome and enters Recipient R

the Iytic cycle.




COMMON
QUESTIONS

All of the following questions have been pulled from past Y]l exams (which can

be found on our website) or the Text Exchange on SciOly Wiki




e Name this type of flagellar arrangement.

Monotrichous
Amphitrichous
Lophotrichous
Peritrichous /

O O O O




Name this type of flagellar arrangement.

O O O O

Monotrichous
Amphitrichous
Lophotrichous
Peritrichous

Amphitrichous bacteria have
flagella on both ends of their
body.




e Which of the following is NOT a viral disease?

AIDS
Measles
Anthrax
Rubella

O O O O




e Which of the following is NOT a viral disease?

o AIDS - caused by the human immunodeficiency virus (HIV)

o Measles - caused by Morbillivirus hominis

o Anthrax - caused by Bacillus anthracis

o Rubella - caused by Rubivirus rubellae ‘T“T‘,
-




e Which of the following types of microscopy would most likely be used to
view the insides of organelles?

Darkfield

Scanning Electron

Transmission Electron

X-Ray

Phase Contrast

Differential Interference Contrast

O O O O O O




Which of the following types of microscopy would most likely be used to
view the insides of organelles?

o Answer: Transmission Electron

o Electron microscopy - High Resolution at High Magnification

o Scanning Electron - Sees structure surface by reflecting electrons

o Transmission Electron - Electrons pass through structures, visualizing
internal structure




Question 4

e Given a stock protein solution with a concentration of 15 mg/ml,
determine the protein concentration (in mg/ml) of a solution made by
mixing 2 YL of the stock with 8 pL of a buffer.




Question 4

e Given a stock protein solution with a concentration of 15 mg/ml,
determine the protein concentration (in mg/ml) of a solution made by
mixing 2 YL of the stock with 8 pL of a buffer.

o Answer:3 mg/mL

V1*M1=V2*M2

(2 ML) * (15 mg/mL) = (10 yL) * (M2)
30=10"M2

M2 =3 mg/mL

O O O O




More Example Q’s

e |f you want to find more example questions, head to the Scioly Wiki Test
Exchange located at https://scioly.org/tests/.

zo: 0]



https://scioly.org/tests/

Tips from a Veteran

e Prepare well beforehand. Don’'t cram the information.

e Only include information on your notes sheet that you are sure you can't
remember. The limited space is valuable!

e Include images over words.

e Be sure to practice several tests to learn how questions are asked.

o Tests v. Stations

e Study the classic microbiology textbooks - many questions are usually

based on the contents found in these books.




Additional Resources

Prescott’s

Microbiology Microorganisms
OpenStax
Microbiology

Your Teachers!

Volume 1




THANKS!




