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CHAPTER 5 ~ THe CoMPLEMENTATION TEST

WHITE YD SrRAIN_ 2

B
BN

WD

0aBB 0aBB

@

X
J/ 0aBB

w@

AaBb

Q- PP

Hyoiid Red-eye Strain

A particwlar phenotype is  usuoally
the resukt of the biochemical
products of multiple genes

ocﬁng in a pa‘mwas
PovGeENIC INHERVTANCE

-Occuss  when one characterishic is
controlled b\nj fwo of more genes
‘Often the geres ae large in quan’(‘ﬂﬂ
but small in effect
-example of human pdygenic inheritance:
‘He‘tght
- Shin colous
-E5e colous
-we'\ght
‘A mufation in oru\?) one given gene of the
Set governing o “phenotype, cdn result in
an ‘ateratish of the Mmanifested troit

ComPLEMENTATION TEST 3 ALLELISM

ARBB . ) . .
Solodess | cene 0 gﬁ‘?ﬂp&sgd Gene B PPurp\e The p&ﬂt\:f\t in o puple flower could depend on o biochemical
mpou igment * f
*l *2 9 A diploid plant that lacks the function of gene A (genotype
aa) would produce mutant White flowers that phenoi'épico\\s
ARbL looked just ke the white flowers of a plant that lacked
Solodess, cene b, SOCESS, /B i No " * the function of gene B(genotype bb)
kg *2 gme Botn enzymes A 3 B are in the SAME pathway that leads fiom
a colousl¥ss compound # 1, +hrough Colourless cdmpound # 2, o
0aBB the pusple pigment
colorless 6%45 Colorless | cene B No
compound ———=—3| n.
compou nd iy Pigment *

AsKk YOouRSELF...
‘Whether or NOT the mutant pheno{gpe is due fo

a loss of function in the some

mutant in different

same phenotype (eg

*Are Hne\(j‘,.
-Allelic mutations

-Non-allelic  mutations

enes that both cause_the

in the SAME pathwayd

+Can be answered usif
the complementation
test

ene, of are {-heﬂ
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If the F progeny all have the same phenotype
interfer that same gene is mutated in “each parent
-These mutations wowld then be called allelic mutations -

mutants wowld then be called allelic mutations — mutant
in the same gere locus

-These two mutahions fail to COMPLEMENT one another Cstily
mutant)

“These could either be exactly the same mutont alleles
(same base pair cha
bose poir changes, but”in the SAME gene-allelic)

ComPLEMENTATION (IROUPS
ExAMPLE : Dousle Hit STRAIN

#F)1]12[3[HU][5 |#5 hos mutations in 2 different genes

-Double hit strain is norma\hé a

es) or different mutations (diffecent

= Groues oF Aueuc Muramions.

Trird puse-breeding, indeper\denﬂé desived white - Flower, mutant Strain,
we  wont initially tinow if it ¥ mutont in gere A, gene B or some

other gene altogethec
- Complementation Test is used fo determine which gene is
mutated

=To pesform a complementation test two hovioz

offY us individuals
w/ Similas  mutant phenctypes

With the 39 mutant strain above, we
could assign it to be allelic w/ either

Gene B C  opres..
gene A orgene B, of some other locus,
1—/X /e should it complement both gene A and
gene B  mufations
2 ol el el e

3 |,—\>|,¥vﬁ|—>|—n—v

|
2= |= Very fare event

-N\r‘}g appear fo belong in 2 different
3 [+ |+ |- Jeups

=In this cose mutants %3 34 complement
1+ |+ | + |- (diff genes) but #5 fa‘\lsi-oco"rv\)plewrvi‘nt !

both"#3 s #4 indicating it has mutations 5

Sl+ |+ | === in both the mutant ge in #3
EXAMPLE : MULTIPLE  MUTANT
#lalblcldlelf |+F°?||ES:mc:is on HOW MANY mufations you have in o gene.
a|w
blp |w
C|P|w|w
d[P[P]P [w
e|P(P[P|lw|w
FIP|lwlw|P|P|lW Same would be frue for othes

-’ rorrror
[AANKA)
Double Hit =2 mutations

Complementin

CoMPLEMENTATION GROUPS
‘When allelic mutations are organized into Qrougs
-These are groups of mutation that FAIL TO
COMPLEMENT one ancther (a
mutations) and
have mutations in the SAME
are grouped as complementati

up of NON-
o assumed fo

SFOUD

-A %i\oup can consist of as few as one mutations
in The same gene (allelic)

-# of complementation groups represent the numbes
enes that ae represented in tfotal collection
of “mutations

of

eye colour mutations

ene) hence they



TRANSFORMATION RESCE g o 5 Tarum<

‘Built on the connection blw

genes and metabolic pothways

IMPORTANY

-For conceptua\ advances in understanding genes

gﬁ\'ﬁ“ sﬁ‘ore —led fo "One gene, one  enzyme /protein” ?Ye\negsnzrgfed the utility of screening for gen tic
L states that each enzume that adts | i i -Useful for investinating bioclogical process like he
—Y|— Tm"“?g g.;‘ e pathway is mde% Sb ;h dm'gre:t ‘%e?\eb‘ocmmm‘ metabolic pcxﬂ\z%oﬂs‘s +ho\'°9produ.oe amino adds
s%tés of I{mdio, (There are Some exceptions) - ! A )
+hen incubate -used the fu N 2Minimal media lachs most nutients besids a
inabate -Good mo‘?;s o elflz:']:ora crassa few minerals, simple sugass 3 biotin
vy v b b vy oy - Protrophic = can grow on minimal medium ‘*Busfohophes grow on complete media as
Ly Can 33(\\+\es‘\ amino adds, Vitamins,etc it is g;pp\emented wl nutrients, amino acids
for nommal growth and vitamins
-exposed o x-rays = fandomly induced mufation “ Implies that each auxotrophic mutations was
CM MM MM MM MM MM MM MM MM MM bMost spores could still grow (Prototrophic) ‘Sé’i&i‘ag‘?*aﬁd Spﬁ%ﬁc bzm% ina bgﬁv\::;\g\ﬁ N
+hla +eu +Cys thet +Tp +Ag +Val +Try L Some phenciype chandes from prototrophic compound (arg'\n\/\e) Hat blocvk cowd be
to auxatrophic and can Mo longes grown on MM cifcumvented
Matants in | MM+ Orn | MM+Cit [MMsPrg| €% Arginine m:::nt ot Mot
#2 #3
Gee A | Yes Yes | Yes | | |
e ) No | Mes | s [Trl 1l [TTl
Gene C | No No | VYes
PREL(iRma
- gene MM MM MM MM M MM
E.Coy ‘ MMM MM MMM MM MM
Strain |MM(Minimal medium) |MM+ supplement “‘NNKHLW Tn ) +om Gt +hig +0m +Cit. +ig *0mn +Git +hg
SW
0- | Auxotrophic (o growt| Growth O WA
Ntz c
O+ | Growth Growth N
L S
To transform the autotrophic Strin & rescue we need to.. Host_Strain (o) Transformed _Strain Phenctype

OMake E.Coli Ouxctrophic cells competent so that it can
incorperate foreign  DNA  molecutes. We can form o
competent cell Via heat shoch or electtoporation a
- Slightly damages membrane = passage for DNA b+

molecilles into Hhe

‘Antibiotic Resistance
Auxotropnic
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@Exttact DNA molecule from o wi\é:@r\gpe E.Coli +then
breats it down info smaller  fragments

@lnseit +re shott fragments of E.Coli DNA ifo o BNA

vector, which is a~ DNA  molecule +han can contain
amplity and transfer e inserted DNA info the  cell o«

-Recombinant DNA =combined DNA B*

@Rftes the E.Coli DNA fragment are inserfed info DNA

Antibiotic Resistance
Prototrophic
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vectors, we have collection of recombinant DNA
molecules, which when 4ransformed, can be  called
o DNA librosy (3 possibilities)

I DNA clones that contain gene a

I DNA clones +hat dont contain gene o, which will
be co\lecﬁve\la Presented by letfiec B o«

TI DNA clones that dont contain ony foreigh  genes B*

‘Antibiotic Resistance
Auxatiophic
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®(ombire the recmbinont DNA molecules and tost E.Coli
strain togethel, so that the auxotrophic strain can
incorper those DNA molecules +hrou3h fransformation

©The host stains genotype s *b*". It will need wild type
"at" to w on asinimal’ media.

-Plasinids that hove o* allele would grow (pro’rotrophit‘.)

-Strains w a plasmid w/ no transgene or have
a plasmid w/ gere b* would Still be auxotrophic

PLasmids

-Small cicculas DNA molecules that ar  mostl
bacteria and ase suitable as DNA \Jedo&s3
-Tre vector + DNA insert molecule can be replicated and the
fesutt would be multiple clones of the original DNA insert

found in



