APLIKASI METODE AGROINFILTRASI TRANSFORMASI GENETIK PADA TANAMAN ANGGREK
DENGAN MENGGUNAKAN

CRISPR/Cas9 GENOME EDITING SYSTEM

UNIVERSITAS ADITYA NUR SUBCHAN, CRISPR/Cas9, Agroinfiltrasi, Dendrobium macrophyllum, Transformasi

GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Bhattacharya, D., & Van Meir, E. G. (2019). A simple genotyping method to detect
small CRISPR-Cas9 induced indels by agarose gel electrophoresis. Sci. Rep.
9 (1), 1-7.

Bhaya, D., Davison, M., Barrangou, R., (2011). CRISPR/Cas systems in bacteria and
archaea: versatile small RNAs for adaptive defense and regulation. Annu. Rev.
Genet. 45, 273-297.

Cai, W., & Wang, M. (2019). Engineering nucleic acid chemistry for precise and
controllable CRISPR/Cas9 genome editing. Science Bulletin, (XXxX).
https://doi.org/10.1016/j.s¢ib.2019.07.035

Chai ML, Xu CJ, Senthil KK, Kim JY, Kim DH (2002) Stable transformation of
protocorm- like bodies in Phalaenopsis orchid mediated by Agrobacterium
tumefaciens. Sci Hort 96:213-224. doi:10.16/S0304-4238(02)00084-

Chan YL, Lin KH, Liao LJ, Chen WH, Chan MT (2005) Gene stacking in
Phalaenopsis orchid enhances dual tolerance to pathogen attack. Transgenic
Res 14:279-288. doi:10.1007/s11248-005-010

Chang, W.C. 2007. In vitro morphogenesis and micro-propagation of orchids. In:
Chen, W.H. and H.H. Chen (eds). Orchid Biotechnology. World Scientific,
New Jersey. Pp:. 45-64.

Chao, Y.T., Chen, W.C., Chen, C.Y., Ho, HY., Yeh, C.H., Kuo, Y.T., Su, C.L. et al.
(2018) Chromosome-level assembly, genetic and physical mapping of
Phalaenopsis aphrodite genome provides new insights into species adaptation
and resources for orchid breeding. Plant Biotechnol. J. 16, 2027-2041.

Chen WH, Hsu CY, Cheng HY, Chang H, Chen HH, Ger MJ (2011) Downregulation
of putative UDP-glucose: flavonoid 3-O- glucosyltransferase gene alters
flower coloring in  Phalaenopsis. Plant Cell Rep 30:1007—
1017.doi:10.1007/s00299-011- 1006- 1

Chen YC, Yang YC, Chen YH, Chao YP, Chang LZ, Chen YW (2010) Modifica-
tion of Phalaenopsis metabolism by genetic engineering. Acta Hort 878:473—
480.

Cribb, P. J. dan Schuiteman, A. (2012). Phalaenopsis : Classification. Renziana.
2:14-40.

Djafarer, R. (2008). Phalaenopsis spesies: Jenis dan potensi untuk silangan. Penebar
Swadaya, Depok.

Dressler, R.L. (1993). Phylogeny and classification of the orchid family. Diocorides
Press. Hong Kong

Homma Y, Asahira T (1985) New means of Phalaenopsis propagation with internodal
sections of flower stalk. Journal of the Japanese Society for Horticultural
Science 54, 379-387

Hsing, H.-X., Lin, Y.-J., Tong, C.-G., Li, M.-]J., , Y.-J., dan Ko, S.-S. (2016). Efecient
and heritable transformation of Phalaenopsis orchids. Botanical Studies. 57:30

46



APLIKASI METODE AGROINFILTRASI TRANSFORMASI GENETIK PADA TANAMAN ANGGREK
DENGAN MENGGUNAKAN

CRISPR/Cas9 GENOME EDITING SYSTEM

UNIVERSITAS ADITYA NUR SUBCHAN, CRISPR/Cas9, Agroinfiltrasi, Dendrobium macrophyllum, Transformasi

GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

Hsu, C.-C., Chen, H.-H., dan Chen, W.-H.(2018). Ornamental Crops, Handbook of
Plant Breeding. Springer Nature. 23: 567

Huang H., Ullah F., Zhou D., Yi M., Zhao Y. 2019. Mechanisms of ROS Regulation
of Plant Development and Stress Responses. Frontiers in Plant Science. 10.
DOI=10.3389/1pls.2019.00800.

Intuwong O, Sagawa Y. (1973). Clonal propagation of Sarcanthinae orchids by

aseptic culture of inflorescences. American Orchid Society Bulletin 42, 209-
215

Ishino, Y., Shinagawa, H., Makino, K., Amemura, M., Nakata, A., (1987). Nucleotide
sequence of the iap gene, responsible for alkaline phosphatase isozyme
conversion in Escherichia coli, and identification of the gene product. J.
Bacteriol. 169, 5429-5433.

Khumkarjorn, N., Thanonkeo, S., Yamada, M., Klanrit, P. and Thanonkeo, P., 2017.
Agrobacterium-mediated transformation of Dendrobium orchid with the
flavanone 3-hydroxylase gene. TURKISH JOURNAL OF BOTANY, 41,
pp-442-454.

Kui, Ling., Chenl, Haitao., Zhang, Weixiong., He, Simei., Xiong, Zijun., Zhang,
Yesheng., et al, (2017). Building a Genetic Manipulation Tool Box for
Orchid Biology: Identification of Constitutive Promoters and Application of
CRISPR/Cas9 in the Orchid, Dendrobium officinale. Frontiers in Plant
Science. 7 : 2036.

Lawrie, M. D., Indrianto, A., Mada, U. G., Purwantoro, A., Mada, U. G., Semiarti, E.,
& Mada, U. G. (2018). Isolation and characterization of LEAFY homologous
gene partial sequences from Dendrobium capra J.J. Smith Endemic Orchid of
Java Island. (June). https://doi.org/10.23869/bphjbr.23.2.20181

Leuzinger K, Dent M, Hurtado J, Stahnke J, Lai H, Zhou X, Chen Q. 2013. Efficient
agroinfiltration of plants for high-level transient expression of recombinant
proteins. J Vis Exp. (77):50521. doi: 10.3791/50521.

Li, J.F., Norville, J.E., Aach, J., McCormack, M., Zhang, D., Bush, J., Church, G.M.,
Sheen, J. (2013). Multiplex and homologous recombination-mediated
genome editing in Arabidopsis and Nicotiana benthamiana using guide RNA
and Cas9, Nat. Biotechnol. 31. pp 688—691,
http://dx.doi.org/10.1038/nbt.2654.

Li, J.F., Zhang, D., Sheen, J. (2014). Cas9-based genome editing in arabidopsis and
tobacco, Methods Enzymol. 546. 459472, http://dx.doi.org/10.1016/B978-0-
12-801185-0.00022-2

Lin, C.S., Hsu, C.T., Liao, D.C., Chang, W.J., Chou, M.L., Huang, Y.T., Chen, J.J.W.
et al. (2016) Transcriptome-wide analysis of the MADS-box gene family in
the orchid Erycina pusilla. Plant Biotechnol. J. 14, 284-298.

Mandel, M., and Higa, A. 1970. Calcium-dependent bacteriophage DNA infection. J.
Mol. Biol. 53, 109-118.

Mardanova E.S., Blokhina E.A., Tsybalova L.M., Peyret H., Lomonossoff G.P.,

47


https://doi.org/10.23869/bphjbr.23.2.20181
http://dx.doi.org/10.1038/nbt.2654.
http://dx.doi.org/10.1016/B978-0-12-
http://dx.doi.org/10.1016/B978-0-12-

APLIKASI METODE AGROINFILTRASI TRANSFORMASI GENETIK PADA TANAMAN ANGGREK
DENGAN MENGGUNAKAN

CRISPR/Cas9 GENOME EDITING SYSTEM

UNIVERSITAS ADITYA NUR SUBCHAN, CRISPR/Cas9, Agroinfiltrasi, Dendrobium macrophyllum, Transformasi

GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

Ravin N. 2017. Efficient Transient Expression of Recombinant Proteins in
Plants by the Novel pEff Vector Based on the Genome of Potato Virus X.
Frontiers in Plant Science. 8. DOI=10.3389/pls.2017.00247

Mii M, Chin DP (2010) Genetic transformation of orchids. Acta Hort 878:461-466.
doi:10.17660/ActaHortic.2010.87

Mishiba K, Chin DP, Mii M (2005) Agrobacterium- mediated transformation of
Phalaenopsis by targeting protocorms at an early stage after germination. Plant
Cell Rep 24:297-303. doi:10.1007/s00299- 005- 0938- 8

Mojica, F.J., Diez-Villasefior, C., Soria, E., Juez, G., 2000. Biological significance of
a family of regularly spaced repeats in the genomes of Archaea, Bacteria and
mitochondria. Mol. Microbiol. 36, 244-246.

Nash, N. (1997), ‘Phalaenopsis America’s most popular houseplant is easy to grow
and flower with the proper care’., Amer Orchid Soc. Magazine., vol. 1, pp.1 :
1010-21.

Nopitasari, S., Setiawati, Y., Lawrie, M.D., Purwantoro, A., Widada, J., Sasongko, A.
B., Matsumoto, S., Yoshioka, Y., Ninomiya,K., Asano,Y., Semiarti, E.(2020).
Development of an AgrobacteriumGdelivered CRISPR/Cas9 for Phalaenopsis
amabilis (L.) Blume Genome Editing System. AIP Conference Proceeding.

Norkunas, K., Harding, R., Dale, J. 2018. Improving agroinfiltration-based transient
gene expression in Nicotiana benthamiana. Plant Methods. 14, 71.
https://doi.org/10.1186/s13007-018-0343-2

Olhoft PM, Flagel LE, Donovan CM, Somers DA. 2003. Efficient soybean

transformation using hygromicin B selection in the cotyledonary-node
method. Planta. 216. 723-35.

Pieper W, Zimmer K (1976) Clonal propagation of Phalaenopsis in vitro. Acta
Horticulturae 64, 21-23

Pinthong, Ratchadaphon. (2015). Agroinfiltration for transient gene expression in

floral tissues of Dendrobium Sonia‘Earsakul’. 10.13140/RG.2.1.4901.6809.

Puspaningtyas, D.M. (2010). Koleksi anggrek Kebun Raya Bogor. LIPI. Bogor. Pp
72.

Ratanasut, K., Monmai, C. & Piluk, P. 2015. Transient hairpin RNAi-induced
silencing in floral tissues of Dendrobium Sonia ‘Earsakul’ by agroinfiltration
for rapid assay of flower colour modification. Plant Cell Tiss Organ
Cult 120, 643—654. https://doi.org/10.1007/s11240-014-0632-z

Schaeffer, S. M., & Nakata, P. A. (2015). CRISPR/Cas9-mediated genome editing
and gene replacement in plants: Transitioning from lab to field. Plant Science,
240, 130-142. https://doi.org/10.1016/j.plantsci.2015.09.011

Semiarti, E., Ari Indrianto, A. Purwantoro, S. Isaniningsih, N. Suseno, T. Ishikawa, Y.
Yoshioka, Y. Machida andC. Machida. (2007). Agrobacterium-mediated
transformation of the wild orchid species Phalaenopsis amabilis. Plant
Biotechnology. 24. 265-272.

48


https://doi.org/10.1186/s13007-018-0343-2
https://doi.org/10.1016/j.plantsci.2015.09.011

APLIKASI METODE AGROINFILTRASI TRANSFORMASI GENETIK PADA TANAMAN ANGGREK
DENGAN MENGGUNAKAN

CRISPR/Cas9 GENOME EDITING SYSTEM

UNIVERSITAS ADITYA NUR SUBCHAN, CRISPR/Cas9, Agroinfiltrasi, Dendrobium macrophyllum, Transformasi

GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

Setiawati, Y. 2019. IREKAYASA GENOM ANGGREK Dendrobium capra J.J.
Smith, Dendrobium lineale Rolfe dan Dendrobium macrophyllum A. Rich
DENGAN METODE CRISPR/Cas9. Tesis. Universitas Gadjah Mada.

Setiawati, Y., Nopitasari, S., Lawrie, M.D., Purwantoro, A., Widada, J., Sasongko, A.
B., Ninomiya,K., Asano,Y., Matsumoto, S., Yoshioka, Y., Semiarti, E.(2020).
Agrobacterium-mediated Transformation Facillitates the CRISPR/Cas9
Genome Editing System in Dendrobium macrophyllum A. Rich Orchid. AIP
Conference Proceeding.

Shan, Q., Wang, Y., Li, J., Gao, C. (2014). Genome editing in rice and wheat using
the CRISPR/Cas system, Nat. Protoc. 9. 2395-2410,
http://dx.doi.org/10.1038/nprot.2014.157

Sjahril R, Mii M (2006) High-efciency Agrobacterium- mediated trasnformation of
Phalaenopsis using meropenem, a novel antibiotic to eliminate Agrobacterium.
J Hort Sci Biotech 81:458-464. doi:10.1080/14620316.2006.11512088

Snyman, S.J., Meyer, G.M., Koch, A.C., Banasiak, M., and Watt, M.P.
(2011). Applications of in vitro culture systems for commercial sugarcane
production and improvement. In Vitro Cell. Dev. Biol. Plant, 47:234-249.

Stubbings, J. (2006) , ‘Development of white with colored lip Phalaenopsis’.,
Proceedings of Taiwan International Orchid Symposium., Taiwan Orchid
Grower Association., Tainan., Taiwan. Ppp. 38-51.

Suryowinoto, M. (1982). Mengenal anggrek-anggrek spesies. Fakultas Biologi
Universitas Gadjah Mada.

Tanaka M, Senda Y, Hasegawa A (1976) Plantlet formation by root-tip culture in
Phalaenopsis. American Orchid Society Bulletin 45, 1022-1024

Tang, C. Y. dan Chen, W. H. (2007) . Breeding and development of new varieties in
Phalaenopsis. In:Chen, W. H., and Chen, H. H. (eds) Orchid Biotechnology.
World Scientific. , New Jersey.

Tong, Chii-Gong., Wu, Fu-Hui.,Yuan, Yu-Hsuan., Chen, Yan-Ru and Lin, Choun-
Sea. (2020). High-efficiency CRISPR/Cas-based editing of Phalaenopsis
orchid MADS genes. Plant Biotechnology Journal (2020) 18, pp. 889—891.

Tsai, C.C., Wu, Y.J.,, Sheue, C.R., Liao, P.C., Chen, Y.H., Li, S.J., Liu, J.W., Chang
H.T., Liu W.L.,, Ko Y.Z. and Chiang Y.C. (2017). Molecular Basis
Underlying Leaf Variegation of a Moth Orchid Mutant (Phalaenopsis
aphrodite  subsp. formosana). Front. Plant Sci. 8:1333. doi:
10.3389/fp1s.2017.01333

Tsay, H.S., Ho, HM., Gupta, S.K., Wang, C.S., Chen, P.T., Chen, E.C.F. (2012).
Development of pollen mediated activation tagging system for Phalaenopsis
and Doritaenopsis Electron. J Biotechnol.
doi:10.2225/vol15- issue4- fulltext- 1

Tse, A.T., Smith, R.J., Hackett, W.P. (1971). Adventitious shoot formation on
Phalaenopsis nodes. American Orchid Society Bulletin 40, 807-810 .

49



APLIKASI METODE AGROINFILTRASI TRANSFORMASI GENETIK PADA TANAMAN ANGGREK
DENGAN MENGGUNAKAN

CRISPR/Cas9 GENOME EDITING SYSTEM

UNIVERSITAS ADITYA NUR SUBCHAN, CRISPR/Cas9, Agroinfiltrasi, Dendrobium macrophyllum, Transformasi

GADJAH MADA Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

Welch, W.J., Brown, C.R. (1996). Influence of molecular and chemical chaperones
on protein folding. Cell stress Chaperones. /. 109-15.
Yee, N.C, Abdullah, J.A., Mahmood, M., Basiron, N. (2008). Co-transfer of gfp,

CHS and hptlI genes into Oncidium Sharry Baby PLB using the biolistic gun.
Afr J Biotechnol 7:2605-2617.

LAMPIRAN

Lampiran 1. Komposisi media New Phalaenopsis (NP)
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