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The YUC gene family encodes the rate-limiting enzymes in the TAA/YUC pathway, which stands as the primary
endogenous auxin biosynthesis pathway in plants. YUC-medicated local auxin biosynthesis is important for
establishing auxin gradient within cells/tissues and precisely regulating various major developmental processes
such as root development, leaf morphogenesis, and reproductive development. The spatiotemporal expressions of

different YUC genes enable function specialization across different plant species.

auxin local biosynthesis root development leaf morphogenesis

reproductive development

| 1. Introduction

Auxins play important roles in a wide range of plant development processes, from the promotion of cell elongation,
induction of cell division activity of cambia, and initiation of root and leaf architecture to contributions to flower,
embryo, and fruit development@ZBI4], | oss of function of multiple YUC genes caused severe developmental
defects such as failure in flower formation and embryo development in Arabidopsis®!&. Although the mechanisms
of auxin biosynthesis seem to be generally conserved, the YUC gene family is capable of rapid functional
divergence with the potential to generate novel plant morphologiesZ8l. Additionally, many essential transcriptional
factors that transcriptionally regulate YUC-mediated development processes have been identified in the past
decades, such as STYLISH 1 (STY1)®, LEAFY COTYLEDON 2 (LEC2)191l] SPOROCYTELESSIZ, REVEILLE
11281 and PHYTOCHROME INTERACTING FACTOR (PIF)L4USII6IL7] \which stitch the changes in environmental

clues (such as light) as well as developmental processes together with local auxin biosynthesis in plants.

| 2. Root Development

The root system of dicotyledonous plants consists of a primary root and lateral roots, which enable the plants to
exploit water and nutrient in the soil18129l201 Root apical meristem has a high rate of IAA biosynthesis due to high
expression of genes involved in auxin biosynthesis2l22 |n combination with PAT23124] |ocal auxin biosynthesis
converges to establish the critical auxin gradient within the root apex, resulting in changes in auxin homeostasis
and root architecturel2®l. In Arabidopsis, changes in the expression of the YUC genes have an impact on local
auxin biosynthesis28271, particularly the quintuple mutants yuc3 yuc5 yuc? yuc8 yuc9 have severely disturbed root
growth and gravitropism®. Notably, auxin derived from the shoot could not fully rescue the root growth at the root

tip with auxin deficiency, highlighting that local auxin biosynthesis and long-distance auxin transport could
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synergistically regulate auxin homeostasis required for root growth. Antisense expression of YUCI in rice
resulted in a defective root which resembled the root phenotype of auxin-insensitive mutant(28l. The missing YUC6
caused defects in root formation in woodland strawberry (Fragaria vesca L.)29. Other evidences suggest that local
auxin synthesis might depend upon auxin transport because disruption of the GNOM, which facilitates the cellular
trafficking of PIN proteins, led to the decrease of YUC gene expression during lateral root emergence32. Multiple
YUC genes including YUC3/5/7/8/9 are required for HHGH HOMEODOMAIN-LEUCINE ZIPPER 1l (HD-ZIP 111)
expression and metaxylem differentiation in the vascular bundle of Arabidopsis primary root2l. Crown root
initiation and elongation in rice was regulated by a YUC-auxin-WOX11 (WUSCHEL-RELATED HOMEOBOX 11)
modulel32],

Auxin is the master regulator of adventitious root (AR) formation[23l, and other signaling pathways also can mount
auxin to shape root architecture, such as nitratel®4. Numerous studies have demonstrated that early auxin
accumulation is a critical signal to initiate cell fate transition of the root founder cells, which is essential for
vegetative propagation of plantsB2B8IE7. This auxin peak was the combined outcome of PAT and increased local
synthesis in response to multiple exogenous stimuli such as wounding and depletion of water and nutrient28139 |t
is demonstrated that YUC gene family orchestrated endogenous auxin biosynthesis required for AR induction,
among which YUC1 and 4 appeared to play the most important rolelQ4ll Using transcriptome and genetic
approaches, Pan et al. also found that expression of YUC1/4 was critically responsive to the extent of leaf
maturation, which in turn largely determined the regeneration capacity of adventitious roots on leaf explant42l,
Several environmental regulators including light23!, sugar availability®4!, and circadian rhythms42 are also involved
in the regulation of YUC activity in de novo root development. Furthermore, YUC also participated in regulating
plant primary root growth and hypocotyl growth in response to heat stressi2418and aluminum (Al)2Z, which will be

discussed in detail in the later sections.

YUC genes also play a role in the interactions of plant—microbes or plant—plant by regulating auxin levels. Root
nodules are a unique type of lateral organ on the roots of most legumes that house nitrogen-fixing bacterial42l,
Although it seems that auxin signaling is crucial for nodulation€ it was found that rhizobia infection and nodule
organogenesis were closely associated with GmYUC2a, an ortholog of Arabidopsis YUC2, to regulate local auxin
biosynthesis in legumes. In line with this, GH3s were also found to play a role in regulating proper nodule
maturation in soybean[#2l. These results highlight the importance of auxin metabolism, besides auxin transport, in
legume nodulation. Moreover, in the root parasitic plant Phtheirospermum japonicum, the upregulation of YUC3
was an early response to parasitic plants in the host epidermis cells®Zl. The spatiotemporal expression of YUC3 at
the epidermal cells near the contact site was required for priming haustorium formation, whereas YUC3 knockdown

transgenics formed less haustoria than wildtype plants4Z,

| 3. Leaf Morphogenesis

It is well recognized that removal of multiple YUC genes resulted in plants with auxin-deficient phenotypes of
narrow leaves 88l whereas auxin overproduction resulted in curled leaves 9. Leaf adaxial-abaxial polarity formed

at the primordium stage was vital for succeeding leaf expansion3B1, This process was involved in local auxin
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accumulation in leaf margin cells®253] [117,118], which was mediated by several YUC genes [115]. Similarly,
transgenic Arabidopsis plants harboring soybean (Glycine max) GmYUCS5 displayed downward curling of the leaf
blade margin453l suggesting the functional conservation of YUC genes in both plant species. Mutants of
YUC1/2/4/6 caused a reduced number of leaf vein and vascular strands, and this phenotypic strength was highly
dependent on the gene dosage of these four YUC genes, suggesting that locally produced auxin is important for
vascular strand formation[28!. However, yucl yuc4 double mutants showed no obvious defects in leaf formation with
regard to the number and position of the leaves. yucl yuc4 pinl triple mutants, however, failed to form true leaves,
demonstrating that YUC and PINI genes synergistically control leaf developmentl®. Increased expression of
YUCS8/9 is important for leaf heteroblastic development in rainforest tree Gevuina avellane to adapt to different light
environmentZ. Moreover, YUC genes have been shown to regulate leaf angle in both monocots and dicots.
Arabidopsis YUC6 homologs in potato and oilseed rape (Brassica napus L.) were identified to affect leaf angle
modulation285d, Additionally, it is found that a dominant activation mutant yuc6-1D and 35S:YUC6 transgenic
plants displayed a delayed senescence phenotype, which was closely related to the elevated auxin levels in
leaves(®d. Overproduction of auxins repressed the transcription of several known senescence-associated
transcription factors including SENESCENCE ASSOCIATED GENE 12 (SAG12), NAC1, and NAC6[8Y,
Overexpression of YUC8 and YUC9 led to aberrant secondary growth of the stem and narrow leaves in
Arabidopsis®ll. Genetic and phenotypic analysis showed that YUC2 and YUCS, two key genes essential for leaf
development, may be indirectly repressed by SPOROCYTELESS/NOZZLE (SPL/NZZ) transcription factor to
regulate auxin homeostasis in lateral organ morphogenesis, including leafl2. Additionally, AP2 PLETHORA
transcription factors were also found to regulate lateral organ out-growth via the regulation of localized auxin
synthesis controlled by YUCs/62,

| 4. Reproductive Development

One of the earliest assigned functions of YUC genes were their expression in reproductive organs in
Arabidopsis®8El. In floral organs, initiation of flower primordia correlated well with the transcriptional levels of
YUC1 and YUC4[29. |t was also found that SUPER1, which encoded YUCS5, was largely parallel but partially
interacted to the ERECTA receptor signaling pathway during elaboration of Arabidopsis inflorescence
architecturel®3l. Several lines of evidence have confirmed the synergic interaction between auxin biosynthesis and
auxin transport, with both being required for plant development®!8, |t was demonstrated that spil-mediated auxin
biosynthesis was required for upregulation of ZmPINla expression during axillary meristem initiation in maize
inflorescence developmentl. In flowering plants, the patterning of female gametophytes depended upon an
asymmetric distribution of auxin which is primarily correlated with local accumulation of auxin mediated by YUC

genes rather than auxin transport[¢4],

YUC1/4/10/11 is required for the establishment of the basal part of the embryo and for the initiation of embryonic
organslé. Specifically, YUC1, 3, 4, 8, and 9 were found to be involved in the control of localized auxin biosynthesis
in early initiation of embryos during plant embryogenesis®2l. This process was further transcriptionally mediated by

a decreased ethylene biosynthesis and signaling to induce YUC expression and to establish the local auxin
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distribution for somatic embryo initiation8. Other studies showed that YUC genes were regulated by LEC2
transcription factor in somatic embryogenic induction and that the interaction of LEC2 with the promotor of YUC4

was evidenced by chromatin immunoprecipitation2%21],

Auxin plays a critical role in fruit development, beginning with flower formation and patterning of the gynoecium,
through fruit set, fruit growth, and ripeningl€48l Exogenous application of auxin to ovaries can bypass the
requirement of pollination producing seedless fruit. A number of studies showed that genes expressions of several
YUC were high in seed tissue such as maizel®, ricel®¥ melon®4, and strawberrylld, suggesting that auxin
biosynthesis via the TAA/YUC pathway is likely dominant in fruit. Nevertheless, alternative pathways may also be
active depending on the species and developmental stage. For example, members of the tomato YUC family,
particularly ToFZY6, showed preferential expression in seed™lbut exhibited low expression in apple fruitlZ2l,
Furthermore, by combining RNA-seq technique and laser capture microdissection, transcription factor PLETHORA,
which has been implicated in regulating the expression of YUC1 and YUC4/%2 was co-expressed with auxin

reporter DR5 activity in funiculus, where auxin accumulated in a tissue-specific manner in tomato fruit!Z3l,

References

1. Jing-Jing Zhou; Jie Luo; The PIN-FORMED Auxin Efflux Carriers in Plants. International Journal
of Molecular Sciences 2018, 19, 2759, 10.3390/ijms19092759.

2. Rubén Casanova-Saez; Ute Vol3; Auxin Metabolism Controls Developmental Decisions in Land
Plants.. Trends in Plant Science 2019, 24, 741-754, 10.1016/j.tplants.2019.05.006.

3. Michaela Sylvia Matthes; Norman Bradley Best; Janlo M. Robil; Simon Malcomber; Andrea
Gallavotti; Paula McSteen; Auxin EvoDevo: Conservation and Diversification of Genes Regulating
Auxin Biosynthesis, Transport, and Signaling. Molecular Plant 2019, 12, 298-320, 10.1016/j.molp.
2018.12.012.

4. Mateusz Majda; Stephanie Robert; The Role of Auxin in Cell Wall Expansion. International
Journal of Molecular Sciences 2018, 19, 951, 10.3390/ijms19040951.

5. Qingguo Chen; Xinhua Dai; Henrique De-Paoli; Youfa Cheng; Yumiko Takebayashi; Hiroyuki
Kasahara; Yuji Kamiya; Yunde Zhao; Auxin overproduction in shoots cannot rescue auxin
deficiencies in Arabidopsis roots.. Plant and Cell Physiology 2014, 55, 1072-1079, 10.1093/pcp/pc
u039.

6. Youfa Cheng; Xinhua Dai; Yunde Zhao; Auxin Synthesized by the YUCCA Flavin
Monooxygenases Is Essential for Embryogenesis and Leaf Formation in Arabidopsis[W]. The
Plant Cell 2007, 19, 2430-2439, 10.1105/tpc.107.053009.

7. Youning Wang; Wei Yang; Yanyan Zuo; Lin Zhu; April H Hastwell; Liang Chen; Yinping Tian; Chao
Su; Brett J Ferguson; Xia Li; et al. GmYUC2a mediates auxin biosynthesis during root

https://encyclopedia.pub/entry/203 4/11



YUC in Plant Developmental Processes | Encyclopedia.pub

10.

11.

12.

13.

14.

15.

16.

development and nodulation in soybean.. Journal Of Experimental Botany 2019, 70, 3165-3176, 1
0.1093/jxbl/erz144.

. Andrea Gallavotti; Solmaz Barazesh; Simon Malcomber; Darren Hall; David Jackson; Robert J.

Schmidt; Paula McSteen; sparse inflorescencel encodes a monocot-specific YUCCA-like gene
required for vegetative and reproductive development in maize. Proceedings of the National
Academy of Sciences 2008, 105, 15196-15201, 10.1073/pnas.0805596105.

. D. Magnus Eklund; Veronika Staldal; Isabel Valsecchi; Izabela Cierlik; Caitriona Eriksson;

Keiichiro Hiratsu; Masaru Ohme-Takagi; Jens F. Sundstrom; Mattias Thelander; Inés Ezcurra; et
al.Eva Sundberg The Arabidopsis thaliana STYLISH1 Protein Acts as a Transcriptional Activator
Regulating Auxin Biosynthesis[C][W]. The Plant Cell 2010, 22, 349-363, 10.1105/tpc.108.064816.

Sandra L. Stone; Siobhan A. Braybrook; Stephanie L. Paula; Linda W. Kwong; Jonathan Meuser;
Julie Pelletier; Tzung-Fu Hsieh; Robert L. Fischer; Robert B. Goldberg; John J. Harada;
Arabidopsis LEAFY COTYLEDON?2Z induces maturation traits and auxin activity: Implications for
somatic embryogenesis.. Proceedings of the National Academy of Sciences 2008, 105, 3151-6, 1
0.1073/pnas.0712364105.

Barbara Wojcikowska; Karolina Jaskota; Przemystaw Gasiorek; Magdalena Meus; Katarzyna
Nowak; Maigorzata D. Gaj; LEAFY COTYLEDON2 (LEC2) promotes embryogenic induction in
somatic tissues of Arabidopsis, via YUCCA-mediated auxin biosynthesis.. Planta 2013, 238, 425-
40, 10.1007/s00425-013-1892-2.

Lin-Chuan Li; Gen-Ji Qin; Tomohiko Tsuge; Xian-Hui Hou; Mao-Yu Ding; Takashi Aoyama,;
Atsuhiro Oka; Zhangliang Chen; Hongya Gu; Yunde Zhao; et al.Li-Jia Qu
SPOROCYTELESSmodulatesYUCCAexpression to regulate the development of lateral organs in
Arabidopsis. New Phytologist 2008, 179, 751-764, 10.1111/j.1469-8137.2008.02514.x.

Reetika Rawat; Jacob Schwartz; Matthew A. Jones; llkka Sairanen; Youfa Cheng; Carol R.
Andersson; Yunde Zhao; Karin Ljung; Stacey L. Harmer; REVEILLE1, a Myb-like transcription
factor, integrates the circadian clock and auxin pathways. Proceedings of the National Academy
of Sciences 2009, 106, 16883-16888, 10.1073/pnas.0813035106.

Jiagiang Sun; Linlin Qi; Yanan Li; Jinfang Chu; Chuanyou Li; PIF4—-Mediated Activation of
YUCCAS8 Expression Integrates Temperature into the Auxin Pathway in Regulating Arabidopsis
Hypocotyl Growth. PLOS Genetics 2012, 8, e1002594, 10.1371/journal.pgen.1002594.

Anupama Goyal; Elizabeth Karayekov; Vinicius Costa Galvao; Hong Ren; Jorge J. Casal;
Christian Fankhauser; Shade Promotes Phototropism through Phytochrome B-Controlled Auxin
Production. Current Biology 2016, 26, 3280-3287, 10.1016/j.cub.2016.10.001.

Keara A. Franklin; Sang Ho Lee; Dhaval Patel; S. Vinod Kumar; Angela K. Spartz; Chen Gui;
Songging Ye; Peng Yu; Gordon Breen; Jerry D. Cohen; Philip A. Wigge; William M. Gray;
PHYTOCHROME-INTERACTING FACTOR 4 (PIF4) regulates auxin biosynthesis at high

https://encyclopedia.pub/entry/203 5/11



YUC in Plant Developmental Processes | Encyclopedia.pub

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

temperature. Proceedings of the National Academy of Sciences 2011, 108, 20231-20235, 10.107
3/pnas.1110682108.

Guangchao Liu; Shan Gao; Huiyu Tian; Wenwen Wu; Héléne S. Robert; Zhaojun Ding; Local
Transcriptional Control of YUCCA Regulates Auxin Promoted Root-Growth Inhibition in Response
to Aluminium Stress in Arabidopsis. PLOS Genetics 2016, 12, e1006360, 10.1371/journal.pgen.10
06360.

Karin Ljung; Anna K. Hull; John Celenza; Masashi Yamada; Mark Estelle; Jennifer Normanly;
Goran Sandberg; Sites and Regulation of Auxin Biosynthesis in Arabidopsis Roots. The Plant Cell
2005, 17, 1090-1104, 10.1105/tpc.104.029272.

Jie Luo; Jing-Jing Zhou; Growth performance, photosynthesis, and root characteristics are
associated with nitrogen use efficiency in six poplar species. Environmental and Experimental
Botany 2019, 164, 40-51, 10.1016/j.envexpbot.2019.04.013.

Jie Luo; Jing-Jing Zhou; Céline Masclaux-Daubresse; Nian Wang; Hui Wang; Bo Zheng;
Morphological and physiological responses to contrasting nitrogen regimes in Populus cathayana
is linked to resources allocation and carbon/nitrogen partition. Environmental and Experimental
Botany 2019, 162, 247-255, 10.1016/j.envexpbot.2019.03.003.

N. M. Kerk; Auxin Metabolism in the Root Apical Meristem. Plant Physiology 2000, 122, 925-932,
10.1104/pp.122.3.925.

Javier Brumos; Linda M. Robles; Jeonga Yun; Thien C. Vu; Savannah Jackson; Jose M. Alonso;
Anna N. Stepanova,; Local Auxin Biosynthesis Is a Key Regulator of Plant Development.
Developmental Cell 2018, 47, 306-318.e5, 10.1016/j.devcel.2018.09.022.

Ikram Blilou; Jian Xu; Marjolein Wildwater; Viola Willemsen; Ivan Paponov; Jifi Friml; Renze
Heidstra; Mitsuhiro Aida; Klaus Palme; Ben Scheres; The PIN auxin efflux facilitator network
controls growth and patterning in Arabidopsis roots. Nature 2005, 433, 39-44, 10.1038/nature031
84.

Verdnica A. Grieneisen; Jian Xu; Athanasius F. M. Marée; Paulien Hogeweg; Ben Scheres; Auxin
transport is sufficient to generate a maximum and gradient guiding root growth. Nature 2007, 449,
1008-1013, 10.1038/nature06215.

Damilola Olatunji; Danny Geelen; Inge Verstraeten; Control of Endogenous Auxin Levels in Plant
Root Development. International Journal of Molecular Sciences 2017, 18, 2587, 10.3390/ijms181
22587.

Christina Won; Xiangling Shen; Kiyoshi Mashiguchi; Zuyu Zheng; Xinhua Dai; Youfa Cheng;
Hiroyuki Kasahara; Yuji Kamiya; Joanne Chory; Yunde Zhao; Conversion of tryptophan to indole-
3-acetic acid by TRYPTOPHAN AMINOTRANSFERASES OF ARABIDOPSIS and YUCCAs in

https://encyclopedia.pub/entry/203 6/11



YUC in Plant Developmental Processes | Encyclopedia.pub

27.

28.

29.

30.

31.

32.

33.

34.

35.

Arabidopsis. Proceedings of the National Academy of Sciences 2011, 108, 18518-18523, 10.107
3/pnas.1108436108.

Kiyoshi Mashiguchi; Keita Tanaka; Tatsuya Sakai; Satoko Sugawara; Hiroshi Kawaide; Masahiro
Natsume; Atsushi Hanada; Takashi Yaeno; Ken Shirasu; Hong Yao; Paula McSteen; Yunde Zhao;
Ken-Ichiro Hayashi; Yuji Kamiya; Hiroyuki Kasahara; The main auxin biosynthesis pathway in
Arabidopsis.. Proceedings of the National Academy of Sciences 2011, 108, 18512-7, 10.1073/pna
$.1108434108.

Yuko Yamamoto; Noriko Kamiya; Yoichi Morinaka; Makoto Matsuoka; Takashi Sazuka; Auxin
Biosynthesis by the YUCCA Genes in Ricel[W][OA]. Plant Physiology 2007, 143, 1362-1371, 10.
1104/pp.106.091561.

Hong Liu; Wei-Fa Xie; Ling Zhang; Victoriano Valpuesta; Zheng-Wen Ye; Qing-Hua Gao; Ke
Duan; Auxin Biosynthesis by the YUCCAG6 Flavin Monooxygenase Gene in Woodland Strawberry.
Journal of Integrative Plant Biology 2014, 56, 350-363, 10.1111/jipb.12150.

Jingzhe Guo; Jun Wei; Jian Xu; Meng-Xiang Sun; Inducible knock-down of GNOM during root
formation reveals tissue-specific response to auxin transport and its modulation of local auxin
biosynthesis.. Journal Of Experimental Botany 2014, 65, 1165-79, 10.1093/jxb/ert475.

Robertas Ursache; Shunsuke Miyashima; Qingguo Chen; Anne Vatén; Keiji Nakajima; Annelie
Carlsbecker; Yunde Zhao; Yka Helariutta; Jan Dettmer; Tryptophan-dependent auxin biosynthesis
is required for HD-ZIP lll-mediated xylem patterning. Development 2014, 141, 1250-1259, 10.124
2/dev.103473.

Tao Zhang; Ruonan Li; Jialing Xing; Lang Yan; Rongchen Wang; Yunde Zhao; The YUCCA-
Auxin-WOX11 Module Controls Crown Root Development in Rice. Frontiers in Plant Science
2018, 9, 523, 10.3389/fpls.2018.00523.

Geert-Jan De Klerk; Wim Van Der Krieken; Joke C. De Jong; Review the formation of adventitious
roots: New concepts, new possibilities. In Vitro Cellular & Developmental Biology - Animal 1999,
35, 189-199, 10.1007/s11627-999-0076-z.

Xiaohuan Mu; Jie Luo; Evolutionary analyses of NIN-like proteins in plants and their roles in
nitrate signaling. Cellular and Molecular Life Sciences 2019, 76, 3753-3764, 10.1007/s00018-019-
03164-8.

Amir H. Ahkami; Michael Melzer; Mohammad R. Ghaffari; Stephan Pollmann; Majid Ghorbani
Javid; Fahimeh Shahinnia; Mohammad R. Hajirezaei; Uwe Druege; Distribution of indole-3-acetic
acid in Petunia hybrida shoot tip cuttings and relationship between auxin transport, carbohydrate
metabolism and adventitious root formation. Planta 2013, 238, 499-517, 10.1007/s00425-013-190
7-z.

https://encyclopedia.pub/entry/203 7/11



YUC in Plant Developmental Processes | Encyclopedia.pub

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Amanda Rasmussen; Seyed Abdollah Hosseini; Mohammed-Reza Hajirezaei; Uwe Druege;
Danny Geelen; Adventitious rooting declines with the vegetative to reproductive switch and
involves a changed auxin homeostasis.. Journal Of Experimental Botany 2014, 66, 1437-52, 10.1
093/jxb/eru499.

Chungiong Shang; Honglei Yang; Sang Ma; Qiudi Shen; Li Liu; Chengxiang Hou; Xu Cao; Jialing
Cheng; Physiological and Transcriptomic Changes during the Early Phases of Adventitious Root
Formation in Mulberry Stem Hardwood Cuttings.. International Journal of Molecular Sciences
2019, 20, 3707, 10.3390/ijjms20153707.

Uwe Druege; Philipp Franken; Mohammad R. Hajirezaei; Plant Hormone Homeostasis, Signaling,
and Function during Adventitious Root Formation in Cuttings. Frontiers in Plant Science 2016, 7,
354, 10.3389/fpls.2016.00381.

Uwe Druege; Alexander Hilo; José Manuel Pérez-Pérez; Yvonne Klopotek; Manuel Acosta,
Fahimeh Shahinnia; Siegfried Zerche; Philipp Franken; Mohammad R Hajirezaei; Molecular and
physiological control of adventitious rooting in cuttings: phytohormone action meets resource
allocation.. Annals of Botany 2019, 123, 929-949, 10.1093/aob/mcy234.

Lyugin Chen; Jianhua Tong; Langtao Xiao; Ying Ruan; Jingchun Liu; Minhuan Zeng; Hai Huang;
Jia-Wei Wang; Lin Xu; YUCCA-mediated auxin biogenesis is required for cell fate transition
occurring during de novo root organogenesis in Arabidopsis.. Journal Of Experimental Botany
2016, 67, 4273-4284, 10.1093/jxb/erw213.

Ya Lin Sang; Zhi Juan Cheng; Xian Sheng Zhang; Endogenous auxin biosynthesis and de novo
root organogenesis.. Journal Of Experimental Botany 2016, 67, 4011-4013, 10.1093/jxb/erw250.

Jing Pan; Fei Zhao; Guifang Zhang; Yu Pan; Lijun Sun; Ning Bao; Peng Qin; Lyuqgin Chen; Jie Yu;
Yijing Zhang; et al.Lin Xu Control of de novo root regeneration efficiency by developmental status
of Arabidopsis leaf explants.. Journal of Genetics and Genomics 2019, 46, 133-140, 10.1016/}.jgg.
2019.03.001.

Hiromi Suzuki; Ken Yokawa; Sayuri Nakano; Yuriko Yoshida; Isabelle Fabrissin; Takashi
Okamoto; FrantiSek BaluSka; Tomokazu Koshiba; Root cap-dependent gravitropic U-turn of maize
root requires light-induced auxin biosynthesis via the YUC pathway in the root apex.. Journal Of
Experimental Botany 2016, 67, 4581-4591, 10.1093/jxb/erw232.

llkka Sairanen; Ondrej Novak; AleS Péncik; Yoshihisa Ikeda; Brian Jones; Goéran Sandberg; Karin
Ljung; Soluble carbohydrates regulate auxin biosynthesis via PIF proteins in Arabidopsis.. The
Plant Cell 2012, 24, 4907-4916, 10.1105/tpc.112.104794.

Suresh Damodaran; Corey S. Westfall; Brian A. Kisely; Joseph M. Jez; Senthil Subramanian;
Nodule-Enriched GRETCHEN HAGEN 3 Enzymes Have Distinct Substrate Specificities and Are
Important for Proper Soybean Nodule Development. International Journal of Molecular Sciences
2017, 18, 2547, 10.3390/ijjms18122547.

https://encyclopedia.pub/entry/203 8/11



YUC in Plant Developmental Processes | Encyclopedia.pub

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Wouter Kohlen; Jason Liang Pin Ng; Eva E. Deinum; Ulrike Mathesius; Auxin transport,
metabolism, and signalling during nodule initiation: indeterminate and determinate nodules.
Journal of Experimental Botany 2017, 69, 229-244, 10.1093/jxb/erx308.

Juliane K. Ishida; Takanori Wakatake; Satoko Yoshida; Yumiko Takebayashi; Hiroyuki Kasahara;
Eric Wafula; Claude W. Depamphilis; Shigetou Namba; Ken Shirasu; Local Auxin Biosynthesis
Mediated by a YUCCA Flavin Monooxygenase Regulates Haustorium Development in the
Parasitic Plant Phtheirospermum japonicum[OPEN]. The Plant Cell 2016, 28, 1795-1814, 10.110
5/tpc.16.00310.

Yunde Zhao; Sioux K. Christensen; Christian Fankhauser; John R. Cashman; Jerry D. Cohen;
Detlef Weigel; Joanne Chory; A Role for Flavin Monooxygenase-Like Enzymes in Auxin
Biosynthesis. Science 2001, 291, 306-309, 10.1126/science.291.5502.306.

Jeong Im Kim; Altanbadralt Sharkhuu; Jing Bo Jin; Pinghua Li; Jae Cheol Jeong; Ngwon Baek;
Sang Yeol Lee; Joshua J. Blakeslee; Angus S. Murphy; Hans J. Bohnert; et al.Paul M.
HasegawaDae-Jin YunRay A. Bressan yucca6, a Dominant Mutation in Arabidopsis, Affects Auxin
Accumulation and Auxin-Related Phenotypes1[W][OA]. Plant Physiology 2007, 145, 722-735, 10.
1104/pp.107.104935.

Wei Wang; Ben Xu; Hua Wang; Jigin Li; Hai Huang; Lin Xu; YUCCA Genes Are Expressed in
Response to Leaf Adaxial-Abaxial Juxtaposition and Are Required for Leaf Margin
Development1[W]. Plant Physiology 2011, 157, 1805-1819, 10.1104/pp.111.186395.

Carla De Agostini Verna; Megan G. Sawchuk; Nguyen Manh Linh; Enrico Scarpella; Control of
vein network topology by auxin transport.. BMC Biology 2015, 13, 94, 10.1186/s12915-015-0208-
3.

Michael J. Scanlon; The Polar Auxin Transport Inhibitor N-1-Naphthylphthalamic Acid Disrupts
Leaf Initiation, KNOX Protein Regulation, and Formation of Leaf Margins in Maize. Plant
Physiology 2003, 133, 597-605, 10.1104/pp.103.026880.

Jessie M. Zgurski; Rita Sharma; Dee A. Bolokoski; Elizabeth A. Schultz; Asymmetric Auxin
Response Precedes Asymmetric Growth and Differentiation of asymmetric leafl and asymmetric
leaf2 Arabidopsis Leaves. The Plant Cell 2004, 17, 77-91, 10.1105/tpc.104.026898.

L. Zheng; L. Zhang; K. Duan; Z.-P. Zhu; Z.-W. Ye; Q.-H. Gao; YUCCA type auxin biosynthesis
genes encoding flavin monooxygenases in melon: Genome-wide identification and developmental
expression analysis. South African Journal of Botany 2016, 102, 142-152, 10.1016/j.sajb.2015.06.
012.

YuanGe Wang; Huaihua Liu; Shuping Wang; Hongjie Li; Genome-wide identification and
expression analysis of the YUCCA gene family in soybean (Glycine max L.). Plant Growth
Regulation 2016, 81, 265-275, 10.1007/s10725-016-0203-x.

https://encyclopedia.pub/entry/203 9/11



YUC in Plant Developmental Processes | Encyclopedia.pub

56.

57.

58.

59.

60.

61.

62.

63.

64.

Youfa Cheng; Xinhua Dai; Yunde Zhao; Auxin biosynthesis by the YUCCA flavin
monooxygenases controls the formation of floral organs and vascular tissues in Arabidopsis.
Genes & Development 2006, 20, 1790-1799, 10.1101/gad.1415106.

Enrique Ostria-Gallardo; Aashish Ranjan; Daniel H. Chitwood; Ravi Kumar; Brad T. Townsley;
Yasunori Ichihashi; Luis J. Corcuera; Neelima R. Sinha; Transcriptomic analysis suggests a key
role for SQUAMOSA PROMOTER BINDING PROTEIN LIKE , NAC and YUCCA genes in the
heteroblastic development of the temperate rainforest tree Gevuina avellana (Proteaceae). New
Phytologist 2015, 210, 694-708, 10.1111/nph.13776.

Jeong Im Kim; Dongwon Baek; Hyeong Cheol Park; Hyun Jin Chun; Dong-Ha Oh; Min Kyung
Lee; Joon-Yung Cha; Woe-Yeon Kim; Min Chul Kim; Woo Sik Chung; et al. Hans J. BohnertSang
Yeol LeeRay A. BressanShin-Woo LeeDae-Jin Yun Overexpression of Arabidopsis YUCCAG in
Potato Results in High-Auxin Developmental Phenotypes and Enhanced Resistance to Water
Deficit. Molecular Plant 2013, 6, 337-349, 10.1093/mp/sss100.

Hui Wang; Hongtao Cheng; Wenxiang Wang; Jia Liu; Mengyu Hao; Desheng Mei; Rijin Zhou; Li
Fu; Qiong Hu; Identification of BnaYUCCAG as a candidate gene for branch angle in Brassica
napus by QTL-seq. Scientific Reports 2016, 6, 38493, 10.1038/srep38493.

Jeong Im Kim; Angus S. Murphy; Ngwon Baek; Shin-Woo Lee; Dae-Jin Yun; Ray A. Bressan;
Meena L. Narasimhan; YUCCA®G over-expression demonstrates auxin function in delaying leaf
senescence in Arabidopsis thaliana.. Journal Of Experimental Botany 2011, 62, 3981-3992, 10.10
93/jxb/err094.

Mathias Hentrich; Beatriz Sanchez-Parra; Marta-Marina Pérez Alonso; Victor Carrasco Loba;
Laura Carrillo; Jesus Vicente-Carbajosa; Joaquin Medina; Stephan Pollmann; YUCCAS8 and
YUCCA®9 overexpression reveals a link between auxin signaling and lignification through the
induction of ethylene biosynthesis. Plant Signaling & Behavior 2013, 8, €26363, 10.4161/psb.263
63.

Violaine Pinon; Kalika Prasad; Stephen P. Grigg; Gabino F. Sanchez-Perez; Ben Scheres; Local
auxin biosynthesis regulation by PLETHORA transcription factors controls phyllotaxis in
Arabidopsis. Proceedings of the National Academy of Sciences 2012, 110, 1107-1112, 10.1073/p
nas.1213497110.

Claire Woodward; Shannon M. Bemis; Emi J. Hill; Shinichiro Sawa; Tomokazu Koshiba; Keiko U.
Torii; Interaction of Auxin and ERECTA in Elaborating Arabidopsis Inflorescence Architecture
Revealed by the Activation Tagging of a New Member of the YUCCA Family Putative Flavin
Monooxygenasesl. Plant Physiology 2005, 139, 192-203, 10.1104/pp.105.063495.

Gabriela C. Pagnussat; Monica Alandete-Saez; John L. Bowman; Venkatesan Sundaresan;
Auxin-Dependent Patterning and Gamete Specification in the Arabidopsis Female Gametophyte.
Science 2009, 324, 1684-1689, 10.1126/science.1167324.

https://encyclopedia.pub/entry/203 10/11



YUC in Plant Developmental Processes | Encyclopedia.pub

65.

66.

67.

68.

69.

70.

71.

72.

73.

Hélene S. Robert; Peter Grones; Anna N. Stepanova; Linda M. Robles; Annemarie S. Lokerse;
Jose M. Alonso; Dolf Weijers; Jifi Friml; Local Auxin Sources Orient the Apical-Basal Axis in
Arabidopsis Embryos. Current Biology 2013, 23, 2506-2512, 10.1016/j.cub.2013.09.039.

B. Bai; Ying Hua Su; Jia Yuan; Xian Sheng Zhang; Induction of Somatic Embryos in Arabidopsis
Requires Local YUCCA Expression Mediated by the Down-Regulation of Ethylene Biosynthesis.
Molecular Plant 2013, 6, 1247-1260, 10.1093/mp/sss154.

Maaike De Jong; Richard Feron; Celestina Mariani; Wim H. Vriezen; Mieke Wolters-Arts;
TheSolanum lycopersicumauxin response factor 7 (SIARF7) regulates auxin signaling during
tomato fruit set and development. The Plant Journal 2009, 57, 160-170, 10.1111/j.1365-313x.200
8.03671.x.

Yong-Ling Ruan; John W. Patrick; Mondher Bouzayen; Sonia Osorio; Alisdair R. Fernie; Molecular
regulation of seed and fruit set. Trends in Plant Science 2012, 17, 656-665, 10.1016/j.tplants.201
2.06.005.

Yousef M. Abu-Zaitoon; Karina Bennett; Jennifer Normanly; Heather M. Nonhebel; A large
increase in IAA during development of rice grains correlates with the expression of tryptophan
aminotransferaseOsTAR1and a grain-specificYUCCA. Physiologia Plantarum 2012, 146, 487-
499, 10.1111/j.1399-3054.2012.01649.x.

Jia Feng; Cheng Dai; Huifeng Luo; Yafan Han; Zhongchi Liu; Chunying Kang; Reporter gene
expression reveals precise auxin synthesis sites during fruit and root development in wild
strawberry. Journal Of Experimental Botany 2018, 70, 563-574, 10.1093/jxb/ery384.

Marino Expésito-Rodriguez; Andrés A. Borges; Andrés Borges-Pérez; Jose A. Perez; Gene
structure and spatiotemporal expression profile of tomato genes encoding YUCCA-like flavin
monooxygenases: The ToFZY gene family. Plant Physiology and Biochemistry 2011, 49, 782-791,
10.1016/j.plaphy.2011.02.022.

Robert J. Schaffer; Hilary S. Ireland; John J. Ross; Toby J. Ling; Karine M. David,
SEPALLATAL/2-suppressed mature apples have low ethylene, high auxin and reduced
transcription of ripening-related genes. AoB PLANTS 2012, 5, pls047, 10.1093/aobpla/pls047.

Richard J. Pattison; Fabiana Csukasi; Carmen Catala; Mechanisms regulating auxin action during
fruit development. Physiologia Plantarum 2014, 151, 62-72, 10.1111/ppl.12142.

Retrieved from https://encyclopedia.pub/entry/history/show/6671

https://encyclopedia.pub/entry/203 11/11



