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Dr. Liu’s research focuses on:

1.Developing and optimizing novel genome-editing technologies.

2.Generating humanized animal models of disease using advanced genome-editing approaches.

3.Applying innovative genome-editing technologies to the treatment of ocular diseases.
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PUBLICATIONS

o TIGRa: An ultra-compact programmable activator enabling multiplexed and efficient gene regulation. Cell stem cell
Liu, Z., Chen, S., Wang, W., Zhang, F., Wang, Q., Walkiewicz, G., Hossen, F., Zhou, J., Wang, Y., Sun, Y.
2026

e Precise Correction of the Pde6b-L659P Mutation Causing Retinal Degeneration with Minimum Bystander Editing by Advanced Genome
Editing Tools. Research (Washington, D.C.)

Liu, Z., Chen, S., Sun, Y.
2025; 8: 0770

o Efficient Rescue of Retinal Degeneration in Pde6a Mice by Engineered Base Editing and Prime Editing. Advanced science (Weinheim,
Baden-Wurttemberg, Germany)

Liu, Z,, Chen, S., Davis, A. E., Lo, C. H., Wang, Q., Li, T., Ning, K., Zhang, Q., Zhao, J., Wang, S., Sun, Y.
2024: e2405628

o Inhibition of base editors with anti-deaminases derived from viruses NATURE COMMUNICATIONS
Liu, Z., Chen, S,, Lai, L., Li, Z.
2022; 13 (1): 597

o Versatile and efficient <i>in vivo</i> genome editing with compact <i>Streptococcus pasteurianus</i> Cas9 MOLECULAR THERAPY
Liu, Z., Chen, S., Xie, W., Song, Y., Li, J., Lai, L., Li, Z.
2022; 30 (1): 256-267

o Highly efficient RNA-guided base editing in rabbit NATURE COMMUNICATIONS
Liu, Z., Chen, M., Chen, S., Deng, J., Song, Y., Lai, L., Li, Z.
2018; 9: 2717
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Defective neuronal differentiation in Lowe syndrome is associated with mitochondrial dysfunction and impaired cilia-related Sonic
Hedgehog signaling. eLife

Walkiewicz, G., Chen, S, Lo, C., Zhao, J., Liu, Z., Wang, B., Wang, Q., Kowal, T. J., Lawson, B., Sun, Y.

2026; 13

Defective neuronal differentiation in Lowe syndrome is associated with mitochondrial dysfunction and impaired cilia-related Sonic
Hedgehog signaling ELIFE

Walkiewicz, G., Chen, S, Lo, C., Zhao, J., Liu, Z., Wang, B., Wang, Q., Kowal, T. J., Lawson, B., Sun, Y.
2026; 13

CRISPR and Gene Augmentation Rescue Trabecular Meshwork Dysfunction in iPSC Models of Lowe Syndrome. Advanced science
(Weinheim, Baden-Wurttemberg, Germany)

Chen, S, Liu, Z., Wang, W., Wang, Q., Kowal, T. J., Zhang, F., Walkiewicz, G., Hossen, F., Lachman, H. M., Zhou, J., Wang, Y., Sun, Y.
2026: e77704

Primary Cilia of Astrocytes in the Retina in Development and Disease. Investigative ophthalmology & visual science
Ning, K., Tran, M., Xia, X., Kowal, T. J., Wang, Q., Lo, C. H., Chen, S., Liu, Z., Li, T., Zhang, F., Wang, W., Sun, Y.
2026; 67 (11): 7

TIGRa: A super-miniature activator enabling multiplexed gene regulation for retinal ganglion protection
Liu, Z., Chen, S., Sun, Y.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2026

Meeting | June Mitochondrial defects in NPHP1-patient-derived fibroblasts
Zhou, J., Chen, S., Zhao, J., Walkiewicz, G., Liu, Z., Sun, Y.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2026

iPSC-Based Gene Therapy and Cellular Models for Dissecting Ocular Phenotypes in Lowe Syndrome
Chen, S., Liu, Z., Sun, Y.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2026

Toward a universal neuroprotective strategy for vision preservation. Molecular therapy : the journal of the American Society of Gene Therapy
Liu, Z., Chen, S., Sun, Y.
2026

Compact transcriptional activators: Therapeutic gene regulation in ocular disease. Neural regeneration research
Liu, Z., Chuu, L. Y,, Chen, S, Sun, Y.
2026

Matrine Reduces Intraocular Pressure in Corticosteroid-Induced Ocular Hypertensive Mouse Eyes. Investigative ophthalmology & visual
science

Zhang, Q. Liu, Z., Chen, S., Wang, Q., Lo, C. H., Ning, K., Zhao, J., Shen, Y., Liton, P. B., Sun, Y.
2025; 66 (11): 18

Pathophysiology of intraoperative floppy iris syndrome: An unsettled debate. Survey of ophthalmology
Shen, Y., Frauches, R., Zhao, J., Lo, C. H., Ning, K., Chen, S,, Liu, Z., Zhang, F., Sun, Y.
2025

Gene therapy for ocular hypertension using hfCas13d-mediated mRNA targeting. PNAS nexus
Chen, S, Liu, Z., Lo, C. H., Wang, Q., Ning, K., Zhang, Q., Zhao, J., Shen, Y., Sun, Y.
2025; 4 (6): pgaf168

Matrine Reduces Intraocular Pressure in Corticosteroid-induced Ocular Hypertensive Mouse Eyes
Shen, Y., Zhang, Q., Liu, Z., Chen, S., Wang, Q., Lo, C., Ning, K., Zhao, J., Liton, P. B, Sun, Y.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2025

Precise Correction of the <i>Pde6b</i>-L659P Mutation Causing Retinal Degeneration via Base and Prime Editing
Liu, Z., Chen, S., Zhao, J., Sun, Y.
CELL PRESS.2025
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Effect of Brimonidine on Retinal Ganglion Cell Function by in vivo Calcium Imaging of Optic Nerve Crush in Mice. Experimental eye
research

Li, T., Kowal, T. J., Zhao, J., Li, L., Wang, Q., Ning, K., Lo, C. H,, Liu, Z., Shen, Y., Yu, J., Jin, H.,, Sun, Y.
2025: 110355

dCasMiINI-mediated therapy rescues photoreceptors degeneration in a mouse model of retinitis pigmentosa. Science advances
Wang, Q., Xu, X,, Chen, S., Lu, R,, Li, L., Lo, C. H., Liu, Z., Ning, K., Li, T., Kowal, T. J., Wang, B., Hartnett, M. E., Wang, et al
2024; 10 (51): eadn7540

All-in-one AAV-mediated Nrl gene inactivation rescues retinal degeneration in Pde6a mice. JC/ insight
Liu, Z., Chen, S., Lo, C. H., Wang, Q., Sun, Y.
2024

Defective Neurogenesis in Lowe Syndrome is Caused by Mitochondria Loss and Cilia-related Sonic Hedgehog Defects. bioRxiv : the
preprint server for biology

Lo, C. H., Chen, S., Zhao, J., Liu, Z., Wang, B., Wang, Q., Kowal, T. J., Sun, Y.
2024

Primary cilia formation requires the Leigh syndrome-associated mitochondrial protein NDUFAF2. The Journal of clinical investigation
Lo, C. H., Liu, Z., Chen, S,, Lin, F., Berneshawi, A. R., Yu, C. Q., Koo, E. B., Kowal, T. J., Ning, K, Hu, Y., Wang, W. J., Liao, Y. J., Sun, et al
2024; 134 (13)

Employing plasmid-based CRISPR-hyperdCas12, CasRx, and prime editing systems for in vivo gene manipulation in the mouse retina
Li, L., Hamed, L., Liu, Z., Deng, B., Sun, Y., Wang, S.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2024

Efficient prevention of retinal degeneration in <i>Pde6a</i> mice by all-inone AAV-mediated <i>Nrl</i> gene editing
Liu, Z., Chen, S., Lo, C., Wang, Q., Sun, Y.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2024

Gene Therapy for Glaucoma using CRISPR/Cas13d in mice
Chen, S, Liu, Z., Lo, C., Sun, Y.
ASSOC RESEARCH VISION OPHTHALMOLOGY INC.2024

Base editing correction of OCRL in Lowe syndrome: ABE-mediated functional rescue in patient-derived fibroblasts. Human molecular
genetics

Chen, S, Lo, C. H,, Liu, Z., Wang, Q., Ning, K., Li, T., Sun, Y.
2024

A new compact adenine base editor generated through deletion of HNH and REC2 domain of SpCas9 BMC BIOLOGY
Qian, Y., Wang, D., Niu, W., Zhao, D., Li, J., Liu, Z., Gao, X., Han, Y,, Lai, L., Li, Z.
2023; 21 (1): 155

Targeted mutagenesis in rabbit using an engineered BhCas12b variant JOURNAL OF MOLECULAR CELL BIOLOGY
Jia, Y., Wang, T., Zhao, D., Liu, Z., Sui, T, Chen, S., Li, J., Lai, L., Li, Z.
2023; 14 (12)

Versatile and efficient genome editing with <i>Neisseria cinerea</i> Cas9 COMMUNICATIONS BIOLOGY
Liu, Z., Chen, S., Xie, W., Yu, H,, Lai, L., Li, Z.
2022; 5 (1): 1296

Efficient multinucleotide deletions using deaminase-Cas9 fusions in human cells JOURNAL OF GENETICS AND GENOMICS
Chen, S, Liu, Z., Yu, H., Lai, L., Li, Z.
2022; 49 (10): 927-933

Compact Cje3Cas9 for Efficient <i>In Vivo</i> Genome Editing and Adenine Base Editing CRISPR JOURNAL
Chen, S, Liu, Z., Xie, W., Yu, H., Lai, L., Li, Z.
2022; 5 (3): 472-486

Efficient C-to-G Base Editing with Improved Target Compatibility Using Engineered Deaminase-nCas9 Fusions CRISPR JOURNAL
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Chen, S,, Liu, Z,, Lai, L., Li, Z.
2022; 5 (3): 389-396

Live imaging of RNA and RNA splicing in mammalian cells via the dcas13a-SunTag-BiFC system BIOSENSORS & BIOELECTRONICS
Chen, M., Sui, T,, Yang, L., Qian, Y., Liu, Z., Liu, Y., Wang, G., Lai, L., Li, Z.
2022; 204: 114074

Reduced off-target effect of NG-BE4max by using NG-HiFi system MOLECULAR THERAPY NUCLEIC ACIDS
Shan, H,, Liu, Z., Jia, Y., Chen, S., Chen, M., Song, Y., Sui, T., Lai, L., Li, Z.
2021; 25: 168-172

Efficient and precise generation of Tay-Sachs disease model in rabbit by prime editing system CELL DISCOVERY
Qian, Y., Zhao, D., Sui, T., Chen, M., Liu, Z,, Liu, H., Zhang, T., Chen, S, Lai, L., Li, Z.
2021; 7 (1): 50

Efficient and high-fidelity base editor with expanded PAM compatibility for cytidine dinucleotide SC/IENCE CHINA-LIFE SCIENCES
Liu, Z., Chen, S, Jia, Y., Shan, H., Chen, M., Song, Y., Lai, L., Li, Z.
2021; 64 (8): 1355-1367

Robustly improved base editing efficiency of Cpf1 base editor using optimized cytidine deaminases CELL DISCOVERY
Chen, S., Jia, Y,, Liu, Z.,, Shan, H., Chen, M., Yu, H., Lai, L., Li, Z.
2020; 6 (1)

CRISPR Start-Loss: A Novel and Practical Alternative for Gene Silencing through Base-Editing-Induced Start Codon
Mutations MOLECULAR THERAPY-NUCLEIC ACIDS

Chen, S., Xie, W.,, Liu, Z., Shan, H., Chen, M., Song, Y., Yu, H., Lai, L., Li, Z.
2020; 21: 1062-1073

Large-Fragment Deletions Induced by Cas9 Cleavage while Not in the BEs System MOLECULAR THERAPY-NUCLEIC ACIDS
Song, Y., Liu, Z., Zhang, Y., Chen, M., Sui, T,, Lai, L., Li, Z.
2020; 21: 523-526

Precise base editing with CC context-specificity using engineered human APOBEC3G-nCas9 fusions BMC BIOLOGY
Liu, Z., Chen, S., Shan, H., Jia, Y., Chen, M., Song, Y., Lai, L., Li, Z.
2020; 18 (1): 111

AcrllA5 Suppresses Base Editors and Reduces Their Off-Target Effects CELLS
Liang, M., Sui, T., Liu, Z., Chen, M., Liu, H., Shan, H., Lai, L., Li, Z.
2020; 9 (8)

Efficient base editing by RNA-guided cytidine base editors (CBEs) in pigs CELLULAR AND MOLECULAR LIFE SCIENCES
Yuan, H,, Yu, T., Wang, L., Yang, L., Zhang, Y., Liu, H., Li, M., Tang, X, Liu, Z., Li, Z., Lu, C., Chen, X., Pang, et al
2020; 77 (4): 719-733

Efficient base editing with high precision in rabbits using YFE-BE4max CELL DEATH & DISEASE
Liu, Z., Chen, S., Shan, H., Jia, Y., Chen, M., Song, Y., Lai, L., Li, Z.
2020; 11 (1): 36

Highly efficient base editing with expanded targeting scope using SpCas9-NG in rabbits FASEB JOURNAL
Liu, Z., Shan, H., Chen, S., Chen, M., Song, Y., Lai, L., Li, Z.
2020; 34 (1): 588-596

Efficient base editing with expanded targeting scope using an engineered Spy-mac Cas9 variant CELL DISCOVERY
Liu, Z., Shan, H., Chen, S., Chen, M., Song, Y., Lai, L., Li, Z.
2019; 5: 58

Expanded targeting scope and enhanced base editing efficiency in rabbit using optimized xCas9(3.7) CELLULAR AND MOLECULAR LIFE
SCIENCES

Liu, Z., Chen, M., Shan, H., Chen, S., Xu, Y., Song, Y., Zhang, Q., Yuan, H., Ouyang, H., Li, Z., Lai, L.
2019; 76 (20): 4155-4164
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Mutations of <i>GADD45G</i> in rabbits cause cleft lip by the disorder of proliferation, apoptosis and epithelial-mesenchymal transition
(EMT) BIOCHIMICA ET BIOPHYSICA ACTA-MOLECULAR BASIS OF DISEASE

Lu, Y., Liang, M., Zhang, Q., Liu, Z., Song, Y., Lai, L., Li, Z.
2019; 1865 (9): 2356-2367

Improved base editor for efficient editing in GC contexts in rabbits with an optimized AID-Cas9 fusion FASEB JOURNAL
Liu, Z., Shan, H., Chen, S., Chen, M., Zhang, Q., Lai, L., Li, Z.
2019; 33 (8): 9210-9219

Efficient and precise base editing in rabbits using human APOBEC3A-nCas9 fusions CELL DISCOVERY
Liu, Z., Chen, S., Shan, H., Zhang, Q., Chen, M., Lai, L., Li, Z.
2019; 5: 31

The disrupted balance between hair follicles and sebaceous glands in <i>Hoxc13</i>-ablated rabbits FASEB JOURNAL
Deng, J., Chen, M., Liu, Z., Song, Y., Sui, T, Lai, L., Li, Z.
2019; 33 (1): 1226-1234

CRISPR-induced exon skipping is dependent on premature termination codon mutations GENOME BIOLOGY
Sui, T,, Song, Y., Liu, Z., Chen, M., Deng, J., Xu, Y,, Lai, L., Li, Z.
2018; 19: 164

CRISPR/Cas9-mediated mutation of tyrosinase (Tyr) 3' UTR induce graying in rabbit SCIENTIFIC REPORTS
Song, Y., Xu, Y., Deng, J., Chen, M., Lu, Y., Wang, Y., Yao, H., Zhou, L., Liu, Z., Lai, L., Li, Z.
2017; 7: 1569
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