Getting ready to landscape infA, or, lessons learned in a wet lab
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Abstract

Fitness landscapes are essential for understanding
mutations' interactions and their influence on
organism survivability. We selected the bacterial
transcription factor infA for our pilot study because it
is essential but also short and easy to sequence. We
aim to eventually replace the native infA gene with a
genome-integrated library of mutants, and compete
the different variants.

To this end, we first need to construct a plasmid
containing native infA and introduce it to our cells, so
as to not kill them while deleting the genomic copy.
Secondly, we will replace the chromosomal infA with
sacB, a negative selection gene that poisons cells in
the presence of sucrose, and confirm integration by
PCR. Finally, we will replace sacB with the mutant infA
library and select infA-mutant cells on sucrose plates.
During our project, we focused on generating the
mutant infA library and the native infA plasmid, as the
first steps towards constructing the infA fitness
landscape.
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selection via zeocin, induction by arabinose until competition
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Results

We identified the optimal reaction conditions for
mutagenic PCR

We constructed the plasmid for a backup copy of infA
under an inducible arabinose promoter

We amplified the selection factor (sacB) suitable for a
lambda-red mediated genome integration to knock out

the genomic infA gene

Methods

DNA purification (genomic and PCR products)
polymerase chain reaction (high fidelity and mutagenic)
agarose gel electrophoresis

molecular cloning

competent cells preparation

bacterial transformation

Lessons learned:

Never ever add restriction enzymes to genomic DNA

Read labels carefully

Always check your plan and ask your colleagues to proof-
read it

Read the protocol whenever in doubt

Request assistance when needed

Do not touch other people's equipment without asking
Ensure a normal room temperature
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selection via suicide by sucrose, can start the competition straight away
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Peslome

M3yyeHrne naHAWadTOB MPUCNOCOBAEHHOCTU BaXHO A/1A
NMOHWMaHWSA TOro, Kak B3aMMOAENCTBYHOT APYr C APYroM wu
BAVSAIOT Ha BbDKMBaHWE OpraHmMsma pasHble myTauuu. Ans
NMUAOTHOIO 3KCNepMMeHTa Mbl Bblbpann 6akTepuanbHbIN
dakTop TpaHckpunumn infA. DTO XM3HEHHO BaXHbI reH,
MO3TOMY €ro MOXHO HanpsMyto CBA3aTb CO CKOPOCTbIO POCTa
6aKTepuii, N CPaBHUTENbHO HEGObLLOW, MO3TOMY YAOLEH ANA
CeKBEHMPOBAHNA MYTaHTHbIX 6KbAnoTeK Ha nnatpopme
Illumina. Hawa KoHe4YHas uenb — 3aMeHUTb UCXOAHbIV FreH Ha
WHTErpypoBaHHylO B TFe€HOM  61bAMoTeky  MyTaHTHbIX
BapVaHTOB 1 NPOBECTM COPEBHOBaHMWE NOAYyYeHHbIX LUTaMMOB.
Ana 3Toro HaMm HeobXoAMMO CHayana CKOHCTPYMpOBaTb
nnasmuay, cofepaLLyto KOMuto NCXOAHOM
nocnesoBaTeNbHOCTM FeHa, U BHECTU eé B K/eTKW, YTobbl He
YHUUTOXUTb UX NPU Jeneuumn reHOMHOro BapraHTa. 3ateM Mbl
3aMeHuM infA Ha XxpoMocoMe reHoM sacB, ybuBatoLLmM KneTku
B MPUCYTCTBMM Caxaposbl B CpeAe - WHTerpauus 6yaet
noATeepxaeHa ¢ nomouubto MUP. HakoHel, Mbl 3aMeHUM sacB
Ha 6MbanoTeKy MyTaHTHbIX BapuaHToB infA 1 npousBeaém
0T60p C MOMOLLIbIO Cpegbl, CoAepXKaLLleli caxaposy.

Bo BpemMsa Hallero mnpoekta Mbl CHOKYCMPOBaANCL Ha
NMoAroToBKe MyTaHTHOW 6mbnanoTekn infA n cbopke nnasmuasbl
C pe3epBHOI KONuemn reHa.
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Pe3ynbTathbl

MoaobpaHbl oNTUMasbHbIe YCNOBUS AN MyTareHHon MLP
Co3gaHa nnasmMuia, HecyLlas pesepBHYO Konuio reHa infA
AVKOTO TUMa U NHAYLM6EeNbHbIM apabuHO3HbI NPOMOTOP
MonyyeH  NpoOAyKT  HeratTMBHOroO  cejekropa  sacB,
NoAXoAsALWNiA ans nocneayLLen lambda-red
onocpesoBaHHOM reHOMHOV MHTerpauuuy n geneuunn infA ns
reHoMmHomn AHK

MeTopab!

BblgeneHve n ounctka HK (reHomHo v MLP-npoayKTOB)
nonvMepasHas UermHas peakumMs  (BbICOKOTOYHas U
MyTareHHas)

anekTpodopes B arapo3HoMm rene

MOJIEKYNISIPHOE KNOHNPOBaHMe

NPUroToB/IEHNE KOMMETEHTHbIX KJ1eTOK

6akTepuanbHasa TpaHcpopmaums

Ba>KHO NOMHUTb

PecTpukTasbl He UCMONB3YIOT 419 A06bIBaHWSA Fr€HOB 13 reHoMa
CTOWT BHMMATENIbHO UMTaTb 3TUKETKM U NOAMUCK

Hy>KHO MpoBepsTb NaaH 3KCneprMeHTa 1 NPOCUTbL OKPYXXAKOLLIMX
npoBepuTL ero eLé pas

B nto601i HeMOHATHON CUTyaL MK NepeUunTbiBaTb MHCTPYKLMIO
Jlyylie nonpocuTb O MOMOLLM

HE TPOTATb YY>XOE OEOPYAOBAHWE BE3 CMPOCY

KoMHaTHasi TeMnepaTtypa He Jo/IXXHa 6bITb Bbille 25 rpagycos...
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