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F—F 0, B EMBOEFTRLREL LG > CHIET 2B ELVE THDH, 20
F—F U VIR E ORI, R R OGS b B R AT L. ZERRIBESSRE O
R EREIZ LTI ZEZ BN TS, L LIEEFEMICA B D A4 — 2 VBN, W
SDEDO X ITELEINTEH LTI, £ 2T, A—F 2 VIR EHEE O ERCE L A
AR5 7= O\ HEEAE I P N BRES H STV 5, Bl 1 2 O #4520
B RAIATIC L VOB L 0 [ AT WS RMAECTH D Z EAVRSNTEY, R
T L EERE P DIRAE LTZ E Z 2 5TV 5, £ O BEh#EfEY P O % T Klebsormidium
%, IR L, SRIROEMIZ e A Fo, S BICkE EBRELICHES LR AEERIE T
HY., KPBIOME EOEE - BRERE FCTHLAFTN R TH D, Klebsormidium nitens
NIES-2285 ¥k (2016 4£ 6 HIZ K. flaccidum £V HEIE) 1%, ke E#EHICE 53 58 s+ DA
TE EREREFRAT 217 9 72012, 2014 FITHMREICB T KT 7 N7 LESIN RS vz
(Hori et al., 2014), K nitens|ZfE EWEMIZRIT S FE LA —F 2 v T F IV EERF %
B0 b 00, WSOm0 —x 2 VISEICED A BIEF ZBICEE L THD Z AP S
MmETRolm, £THE ) —ATIC LD A—F% 2 (Indole-3-acetic acid: IAA) 4]
W ETHRMARINE L RERICHRE SN, K nitens TR A —F 2 LV InE 2 S L T
WA Z RSN, £ T, FAlX. K nitens NIES-2285 IZBIJTAHA—F L DOIER &
INE BT 5 2 LT, A —F 3 VR B ORISR E O A2 Hig LT,

) MMENT XY K nitens X, A —F T UHEHEEATH D PIN ORE o 70, @ iy
BT D FERA—F 0 G MRREE OME R YUCCA RERw 72 RFF L TND Z LS
MERoT WD, £FZT, A—F v, F—F T Uikl ERB LA —3F o A RLEA]
(YUCCA PHEH) DAERN, K nitens DEFIZE 2 R AT Lz, TORE, A—F
RA—F T HEIER], A —F L B RRIERNT K nitens DEFREIMES D Z L
Binklgole, IHITA—F T RINDOAERNMISH L MdMEICE D X 5T
TAHEMNL VM T 5720, MilakEz a9 5L a7a—kR T A b (Fluorescent
brightener 28) % VT, HIfu/S&OMR R 2 Z5MICHRIT 3 2 FIEE ML L, T 21T -
7o TORER TAN OMLEEIX, K nitens OFfRIYE L HIFRHE OB G Z M4 25 2 E23H 5
MeETpotz, £72, PIN OMIEA~D FTE 2 BLE T2 TIBA &Ml ZLks L O IE i & % k]
L7z ZOREEMNS, PINKER 72N LIZA—F 2 Uk, £ nitens BT 5
RNHOHHNZEEE L TWnWD EEZ NS, & 5IZ YUCCA DFLEAITH 5 BBo DAL L, Hi
M4y B R & 7R 8 % B 2 70 As . iR 126k U TRl R 2 0= L7z, TAA <2 TIBA DAL
TILHII Sy 2L & MR R D 7 A BHLE L7223 BBo IX M D & 2 FHEE L7 Z & 226 YUCCA
ZHLCARENTA—F v 3Rz 5 LW D afRetEn s s, ko
FER XV K nitens [IZBWTA—F 2 TN SO E 2 HlH L T2 AIREME S /RIB S 4
2o FE R CTIZAEBICBN T, BLEREZTNENDOHRE Z LIk o TH—F T DY)
TRIBEITRI D L EZ LN TWD, AIFZED, TAA EAEHER., & LI 1A o
HHIZBWTYH, MafEZIMGEIL7-2 Eb . K nitens OIER 7Rl R3] 72 4
— XU VBEENNLETHDHENRE I,

F 72 INMABED T A7 )T =AM, B EAEIC B WD TR ORI B 59
AUAER T L LTS TU S, LATERAL ORGAN BOUNDARIES-DOMAIN 7<<Ew& 2 (KnlBDI) @
RENBERICFEINAZ L2 R U, KnlBD1 X TAA & BIERFHLERCToh 5 CHX % [RIHFIC %
BELTHREANFTEINZZ 20D, ZUoNTEOMREZN S PTICRENFHE SN LN
IRENTZ, FTz, A X A nitens DA EIZHELY 5272 Lond . MlaBEESHEER T
DORBEBZ RN LTz, T ORER., 1AL OHITMIEED Ak, MEICED B FIZHE
Br bz, TA DINODOBIEFHREEZGHIET D Z &2 &> TR 255 L T\ 2 AlEE
PEDSRIE S 37,




PLEIZED ., K nitens 1%, B EHEMIZE T D FEEAA—F 2 0 v T IVRER 1 &R
VNI H D LT, A —F N L DEEISNE DR TFHE I, HaREO A BhE R S
HBIAFDHIESND Z E 2R LT, F£7- K nitens X[ FRHEMIZ BN TA —F 2 OfPE
itz 5 PIN 25 LTV, MlaoE, SHOECEDLD Z La2R Lz, S5
— % U AR YUCCA 2 LA —F > AR, K nitens O EIZZE LT
HA[REVENRIR & 7=, LA EIZ K0 | K nitens | X[E FREWIC BN D A —F 2 VB D
—HAEBEIZES L WD EB BT,
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The phytohormone auxin regulates many aspects of growth and development in land plants, but the
origin and evolution of auxin signaling and response mechanisms remain largely unknown. Indeed, it
remains to be investigated whether auxin-related pathways diverged before the emergence of land
plants. To address this knowledge deficit, we analyzed auxin responses in the charophyte alga
Klebsormidium nitens NIES-2285, whose ancestor diverged from a green algal ancestor during the
evolution of land plants. This strain is the same as Klebsormidium flaccidum NIES-2285, for which
the draft genome was sequenced in 2014, and was taxonomically reclassified as K. nitens. This
genome sequence revealed the presence of genes involved in auxin responses. Furthermore, the auxin
indole-3-acetic acid (IAA) was detected in cultures of K. nitens, but K. nitens lacks the central
regulators of the canonical auxin-signaling pathway found in land plants. Exogenous IAA inhibited
cell division and cell elongation in K. nitens. Inhibitors of auxin biosynthesis and of polar auxin
transport also inhibited cell division and elongation. Moreover, we tested for auxin
mediated-regulation of gene expression by analyzing K. nitens transcriptome. As a results, exogenous
IAA rapidly induced expression of a LATERAL ORGAN BOUNDARIES-DOMAIN transcription
factor and affected on cell wall synthesis and elongation related genes. These results suggest that K.
nitens has acquired a part of the auxin system that regulates transcription and cell growth without the
requirement for the central players that govern auxin signaling in land plants.
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