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Genotype Analysis of PpCSLD3/4/5/8 CRISPR/Cas9 Knockout Mutants
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The moss Physcomitrella patens is an attractive model organism, due to its caulonema 3} |
small genome and dominanthaploid phase. P. patens has eight genes thatform a '-
family known as the Cellulose Synthase-Like Ds (CSLDs). A previous study using ¥
global knockdown of the entire PpoCSLD family by RNA interference (RNAi) showed
a decrease in protonemal tip growth, indicatingthat PoCSLDs playa role in
protometal growth. In order to study the roles of specific CSLDs in P.
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patens development, potential quadruple KO mutants for PoCSLD3/4/5/8? were (Cove - 51..2006)

generated by CRISPR/Cas9 mutagenesis. The goal of this project was to screen :

potential ppcs/d3/4/5/8? KO lines for PpCSLD8 gene deletions using competition- Protonema: 100 pum Leafy Gametophore: 5 mm

based PCR (cbPCR) and perform sequence analysis on lines positive for gene (Menand et al., 2006) Mtk Rl D)

deletions. A total of 21 potential ppcs/d3/4/5/8? KO lines were screened and 7/21 Figure 3. cbPCR for PpCSLDS8 sgl cutsite: gDNA from twenty-one independentppcsld3/4/5/87?
were positive for potential PoCSLD8 deletions. The seven lines with potential e Simple life cycle whose primary mode of growth is polarized tip growth (Schaefer et al., KO lines were subjected to cbPCR using the D8 cp sgl Fout, D8 cp sgl Rout, and
deletions were sequenced and it was determined that all lines had the same six 1997). D8 cp sgl Rin primers. Lines 5, 6, 11, 13, 15, 16, and 20 were indel positive (highlighted in
base pairinsertion located just upstream of the potential deletion site. We e |t hasadominant haploid phase (Schaefer et al., 1997). green font) and were selected for sequencing.

hypothesize that this insertion was created due to off-target editing from the e |ts entire genome has been sequenced (Rensing et al., 2002).

CRISPR-Cas9 PpCSLD4 vector, when the PpCSLD4 gene was knocked out. This e The CRISPR/Cas9 system can be used to generate knockout mutants (Mallett et al. 2019).

insertion most likely prevented the PoCSLDS8 gene from being knocked out using

our current strategy.
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The CSLD Gene Family Competition-Based PCR: = e—
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Insertion mutants of AtCSLD2 & 3 and OsCSLD1 Insertion mutants of AtCSLD1 & 4 1Mol 16 I
lead to ruptured or reduced root hairs. lead to reduced pollen tube growth. : ‘ . ‘ = —
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JRAZA_231037A e A AA T T T AT AT G C L G T C e T AT AACC R A GACCTACC O OTAGOTCT CACCTACCCGCOCATCOACATCTTCETCTCCCA
JVIA_231027A R A AAT T T CATAT G C C E T C e L L T CATAACC N A GACCTACC O ETAGETCTOACTITACCCGOCETCCACATCTTCGTCTCCA
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JUIPA_Z31027A A A AT T T CATAT G C T C Gl C T AT AAC IR A GAC CTACC E e TAGCETCT EACETACCCCOCATORACATCTTCRTCTCCA
JUEIA_231027A e AAA T T T AT AT G C O T C Ol C T CATAACC O A GCACCTACC O OTAGEOTCT CACCTACCCOGCOTCOACATCTTCCETYCTCCA
INE0A_231027A G AAAT T T CATAT G CC AT C O C T CATAACCCE AGACCTACCOGTAGOTCTGACCTACCCOOCATCOACATCTTCATCTCCA
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(Bernal et al., 2008)

(Bernal et al., 2008)
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Globalsilencing of the entire PpCSLD family by RNAIi leads to inhibited protonemal tip growth - e
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WT gDNA will result in a greater ratio of F- ' PAM Cas9 cut site S 1 (-~ % N S— (T N— L S— - — % AGACCTACCGG oo _
in product versus F-out product. Indelsat - . i i e s =g
the cut site will reduce the primer's ability PpCSLDS8 sgl forward inner primer - — - - — -
toanneditothe KO gDNA. resiilfingin¥he sequence. The forward inner Figure 4. Sequence analysis using CodonCode Aligner: ppcsld3/4/5/87? KO
(Dimos, 2010) opposite ratio for potential KO lines. primer overhangs the cut site by lines 5, 6, 11, 13, 15, and 20 were sequence. A 6-pointinsertion mutation
three bases. (highlighted) was found at the beginning of each PpCSLDS8 sgl cut site.

Adapted from (Harayamaetal., 2017).

. Summary
Physcomitrella patens CSLD Gene Family Gradient PCR:

= A range of annealing temperatures is

: R e Temperature Optimization PCR determined the ideal annealing temperature
PCR reaction distribution established slightly below and above the P P & P

AtCSLD1 i 2.3 4 & 6 7 6 O 10 11 13 estimated optimal annealing temperature. for outer primers (Fout & Rout) was in the 55.1to 52.5 °C range & inner primer
o @ Q (Rin) was a range close to 53.0°C
OsCSLDS5 97 * The thermocycler is program to create a * Competition PCR was used to identify the presence of 6 mutants that likely
ity B ‘ Q temperature gradient with in .
AtCSLD4 94 08 c .....O thie established ange. had indels: 2,01 13,71, and 20.
OCSLI5E o | OO @@ .-Q e These 6 samples were sent for sequencing after purification was performed.
OsCSLDA1 95 = PCR reactions with identical components e Sequencing data showed a 6 bp insertion upstream of the sg 1 cut site
OsCSLD2 - E OOOOOO”“ (template DNA, primers, polymerase, (ACCTAC).
09 QOO0 OOO® - - — -
e A i OO0 nudeotides..bafler; £helaisctun b e The same 6 bp insertion was detected in all 6 samples.
99 G . ‘ ‘ ’ ‘ ‘ O.m multiple reaction tubes. ; . g
PpCSLD6 97 * We hypothesize that the PpCSLD3/4/5 KO line that was transformed with the
SSSS.':B% 98 L AtCSLD®6 s OOOOOO““ = Each PCR reaction is run at a different CRISPR-Cas9 PpCSLD8 vector already contained the 6 bp insertion, which was due
PRCSLD7=" [100 AICSLDS . annealing temperature within the gradient. to off-target editing by the CRISPR-Cas9 PpCSLD4 vector.
P pCSLDS 90 A Gradiont Highest s Thedntensityand SpECRicity R PCR * The 6 bp insertion interrupts the cut site, most likely preventing CRISPR/Cas9
PCSLDA4 pperane el b products are compared across the gradient. from knOCking out the PpCSLDS8 gene.

PpCSLD1 ©OsCSLD4

Rt 60.0°C The annealing temperature that produces

(He et al., 2018) the strongest and most specific
amplification bands with minimal non-
specific products is considered optimal.

(Roberts et al., 2007)
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