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Figure 1. Schematic diagram of the construction of
shRNA expression vector pZ-shRNA.
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Table 1. Primers used in this study

Primers Sequences (5'—>3")

shpLV-F CTATAGTGTCACCTAAATCCGCGGAACCCCTATTTGTTT

shpLV-R GAATTCAGGGGATAACGCAGGAAAG

shURAS-F TTATCCCCTGAATTCATCCCAGTACTACCCGCTCT

shURAS5-R AGCTAGCTCTTCATTTTTTGATCTTGGGGATGGTATTGA
shCnU6-F AATGAAGAGCTAGCTCTTCAAACAGTATACCCTGCCGGTGTATG
shCnU6-R TAGGTGACACTATAGTTGCATTAGAACTAAAAACAAAGCA
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ADE2-shRNA-R
ADE2-seqF
ADE2-seqF
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GTTGCGATGCTGAGCTCAATGATTCAAGAGATCATTGAGCTCAGCATCGC
AAAGCGATGCTGAGCTCAATGATCTCTTGAATCATTGAGCTCAGCATCGC
CCTGCACATACTCCATGACA
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GTTGCTGAAGGTGACCAAGGGCTTCAAGAGAGCCCTTGGTCACCTTCAGC
AAAGCTGAAGGTGACCAAGGGCTCTCTTGAAGCCCTTGGTCACCTTCAGC
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CnU6-F CCATCGATTTGCATTAGAACTAAAAACAAAGCA
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Tsp-seqR GAGAACGCGACGTTCAAGAC
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[25]
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qPCR) 250 nmol/L FastStart Universal SYBR
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24 h 1 RT-¢PCR DNase/RNase-free
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El 2. CnU6 BE1F4 R shRNA, LI RNAi AR SELEE ADE2 jIE

Figure 2. CnU6 promoter could drive the expression of shRNA, which mediated target gene silence of ADE2 by
RNAI. A: the electrophoretogram for three fragments used for assembling the pZ-shRNA plasmid. M: trans2K
plus II DNA marker; 1: plasmid backbone; 2: CnU6 promoter; 3: URAS5. B: schematic view of the generation,
bioprocess and application of siRNA. C: transformants containing pZ-ADE2i on YNBA plates. Approximately 60%
URAS5-positive transformants generated pink color. D: two pinkest transformants were picked for further streaking
on YPD/0.3% plates, JEC21 and mcherryi strains were used as controls. I: JEC21; II: mCherryi-1; I1I: ADE2i-1; I'V:
ADE2i-2. E: ADE2-specific mRNA levels as measured by RT-gPCR. The ADE2-specific mRNA levels of two pink
strains (Figure 2-D) were significantly lower as compared to the WT and mcherryi control strains. Error bars
represent the standard deviation calculated from three independent experiments.
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(A) Amp gDNA

Cas9 gRNA

‘ ' Cas9
ACTL 1 5v40 Cas9 NLs pOCHPA
promoter ‘NLS Terminator
) Host genome

gRNA structural -
component PAM

 GN19
- Target

(B) A CRISPR/Cas9 cleavage sites
©
JEC21 Lacl-3A Lacl-4A Lacl-5A
D) 5 ¢DNA Lacl genomic target PAM 3
WT ACTAACTCTTAAATCCAGACTGGCATGGTTTGCGGCAGCTGGGCACGGCTTTCATGGACGGTG
Lacl-3A ACTAACTCTTARATCCAGACTGGCATGGTTTG-—-—-——-~~~— ACGGCTTTCATGGACGGTG
Lacl-4A ACTAACTCTTAARARTCCAGACTGGCATGET======== == mmmm— == CTTTCATGGACGGTG
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B 3. CnU6 BhT4E% gRNA, i&id CRISPR/Cas9 R4t5| 5 Cas9 %EREGYIE] Lacl #855

Figure 3. CnU6 promoter could drive the expression of gRNA, which could guide Cas9 nuclease to cleave the
target site of Lacl by CRISPR/Cas9 system. A: illustration of the pBS-URAS-CRISPR vector for Cas9 expression
and gRNA production. Cas9 nuclease could interact with gRNA to direct endonuclease activity proximal to the
PAM sequence and cleave target locus located 3 to 4 nucleotides upstream of the PAM site. URAS is a selection
marker in yeast transformation, T3 primer can be used for gDNA sequencing. B: a master plate with a random
selection of transformants of CRISPR/Lacl into 4500FOA. A large number of transformants displayed albinism,
and the melanic WT strain JEC21 was marked. C: the phenotypic difference for brown JEC21 strain and three white
Lacl A mutants. D: alignments of Lacl gene from white colonies. Indels at the Lac! target sites were confirmed by
the sequencing the PCR products. Target sequence and PAM site were highlighted.
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Figure 4. Efficiency detection for CRISPR/Cas9 system mediated editing of Tsp target site. A: the CRISPR/Cas9

system could not cleave Tsp target locus without the guide of gRNA/Tsp. B: the CRISPR/Cas9 system mutated Tsp
target locus efficiently with the guide of gRNA/Tsp.
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Identification, cloning and functional verification of U6 promoter
from Cryptococcus neoformans

Yu Wang', Tingting Xiao', Xiangyang Zhu', Xueru Zhao', Dongsheng Wei,
Xudong Zhu'*"

' College of Life Sciences, Nankai University, Tianjin 300071, China
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Abstract: [Objective] To identify and clone the polymerase III U6 promoter from Cryptococcus neoformans
(CnU6 promoter), and verify if CnU6 promoter can effectively transcribe shRNA and gRNA of CRISPR/Cas9
system. [Methods] Combining the C. neoformans genome information published in GenBank database and
RNA-seq library data from our laboratory, we obtained the U6 RNA sequence with high transcriptional level by
bioinformatics analysis. The putative CnU6 promoter was ligated upstream of shRNA and gRNA by EasyGeno and
overlapping PCR respectively. Based on shRNA-mediated target gene silence phenotype by RNAi and gene
mutation by gRNA-guided Cas9 nuclease mediated target sites editing by CRISPR/Cas9 system, we could identify
if CnU6 promoter could drive the transcription of short RNA. [Results] CnU6 promoter could drive the
transcribtion of shRNA, which could silence the target gene, and gRNA, which could guide Cas9 nuclease to cut
the target site. [Conclusion] The CnU6 promoter from C. neoformans was successfully identified and cloned,
which could drive the transcription of ShARNA and gRNA efficiently.
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