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Roles of VIT-VWA Domain-Containing Proteins in Ciliary Length
and Cell Size Control in Chlamydomonas

REN Yahui'!, XU Jia'*, PAN Junmin'?*

("MOE Key Laboratory of Protein Sciences, State Key Laboratory of Intractable and Rare Diseases, Tsinghua-Peking Center for Life
Sciences, School of Life Sciences, Tsinghua University, Beijing 100084, China; *Laboratory for Marine Biology and Biotechnology,
Qingdao National Laboratory for Marine Science and Technology, Qingdao 266000, China)

Abstract  VIT-VWA domain-containing proteins play crucial roles in various biological processes, but their
functions in the dynamic regulation of ciliary length and cell size remain unclear. In this study, using Chlamydomo-
nas reinhardtii as a model organism, two VIT-VWA domain-containing proteins (FBB6L1 and FBB6) were identi-
fied through homologous sequence alignment and phylogenetic analysis. Loss-of-function analysis revealed that
knockout of FBB6L1 and FBB6 resulted in significantly elongated cilia and markedly increased cell size, indicating
their critical roles in regulating both ciliary length and cell size. Further investigation demonstrated that FBB6L1
negatively regulates ciliary assembly through the MIDAS motif of the VWA domain, and its absence significantly
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accelerates the rate of ciliary growth during cilia regeneration, an effect dependent on the efficient utilization of the

ciliary precursor pool. Additionally, the absence of FBB6L1 significantly accelerates cell growth rate, further sup-

porting its important role in cell size regulation. Thus, this study reveals a critical role of FBB6L1 and FBB6 in the

regulation of ciliary length and cell size, and provides molecular insights into regulation of ciliary length and cell

size by VIT-VWA domain proteins.
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JigRa A KA A 1410, VWASA/BCSC-1 MR IA 5
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R A RIS BRI, B, xeeiEH
L AR S 1 VIT-VWA S5 #4358 2 5 20 g 18] 41 BAE
F . DNAFE S AN I8 40 1) 55 2 o 2 3R 2 2
X 1% L8 B 1 I LA B TR NS LAE IR AR
BRI RE A AR, R BB R VR T SR B S it
T EEHER A

T B A VIT-VWASE #9385 A 1 Th g
AHHFC %8 F S B A (Chlamydomonas reinhardtii){E
A I YR EE AT, R T AN R VIT-
VWA FVR S 1. # ot EoR, XA
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Center); fbb611-1(LMJ.RY0402.172750)H1 fbb6-
I(LMJ.RY0402.205509) % A8 /4 5 A< 5 SC B 11 %Il
(CLiP)FF Bt 51 & U, AR IAE 23 °C 14 Wt
18 /10 h2E G P8I A MBS 725 (minimal medium)
BRI, TR e E S8R N T
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B F BP0 #7708 B Roche A ] 5 i FBBOL1% i %
PUiR (E11180, Abclonal 2 & Y& HT R F B (39—43 1%
R/ A4l ; CHX(cycloheximide) L M H 44
4 H Sigma /A &
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%} FFBB6L1-HARMIFBB6-FLAGH # 44, MCC-
5325 Pk HR il PCRyE FE LR 7 B, 4 HoAd A\ 2
JFRipKL-3x HA(HHFFi6 1 K %%Karl F LECHTRECK
PRt X T FLAGRR M 2, #53x HARRE &
i }y3% FLAG, #HM AR B H A TR 3

Fay S 1 B Al o F 2F L (800 VL 1275 Q.
50 WF)FE4b 2 fbb611-1 58741 . 7E5 420 pg/mL
I R I 1.5%5018 TAP TR _E ik i tb ik, JEiEid
G P2 BRI 5 7 PH G A
1.3 CRISPR/Cas97" S HIC R 4R B F Rk

CRISPR#EJF 51| J ¥ 5: RNA(single guide RNA,
sgRNA)#%iti# it CRISPR RGEN T B 52 ik, ¥ H:
Tl % PX330% /K4 . sgRNAJEL HiScribe™ T7HR
S PP RNAS AT S % 5%, 743 i Monarch® RNA
ali ikl & 4lifl . K SpCas9 cDNA i B £ pPEI-His
A, His-Cas9% [1IH 1L Ni-NTAZRZl{L . sgRNA
HRZIES Ve S R URY NN L o a1 R = O %
X% K% A% 55 H (ribonucleoprotein, RNP)E &4 5
A DNA S aphVIIIZRIA & (1F ik Bbric )i /2
FLE (600 V. 300 Q. 50 pF)E4L 2 fbb6- 141l R o
EEH EREH RN TAPTAR L ifik i fuik, it
PCRANN 7 147 45 5E
14 AEKESHEBPXNNEURAEBELRE

FBKIE . A TE A @ DIC(differential
interference contrast) i 5% {4 FH ImageJ Il & . I & AT,
ST FH 1 % /6 8% S L1 72 5 mine  DICEMGIEIT L &
CCDAHMLIIE] B Zeiss & i (Axio Observer Z1)iH4%,
i FH40% BL100% %58, A0 AARFAR 3 A 5 40 L (1)
BRIRARIT ., A3 AR =4n(L2)(W/2)2/3, HHL
AR, WA A B P O A A AR A

AL . WHCRES R IF A KA MEE+
Ferb ) STARZH A 30~50 mL, 4025 B >y 5% 10%/mL A2
47, 500 xg =R B3 min, B0 55 BT, I ME R
TR UTHEVRI 3U%, SR 20 mL MEF 775 5 8401
FEAE G T 3 A 40 B e /N I DAARAIE £F 6 5] 25 1
FH VKBS R4 40 flpHAR 1 224.2~4.4, 4EF530 s A
B pHIA 22 7.045 45 , SR JE AT 47 B AR i 2R 1 HY
FE, BURERTR] 440 min, 15 min. 30 min. 60 min.
90 min. 120 min.
1.5 Western blot

YHMOAE FhEIE 500 xg. 5 min, IR EOUCE,

2 R B 77 A0 25 ug/mL ALLN ) RIPAZE
WZR, b LFE. @i SDS-PAGE HL ik 43 55 5
1, W8 I EPROR 3% 7% 2 PVDF (polyvinylidene
fluoride) i |, H 5% W= E 11 h, 85 T4 °Cid
WEE —PL(1:1 000F4FE), 37 °CHEE —HT(1:5 000F
FE) 1 h, a7 R IL
1.6 ZRAEAE IR ZE IR

SOMRANfEAE22 °C. 5% CO2. 13 htlE/11 hE
EIE I RE IR R RDP RE IR 3K . 1 SO A H f£ 4K
2 SITRAME, 7E1E B eI N B 7% 3K Ja 5 N\ 2R 4%
N E5F% 24 ho dHMOAE R 5 S RV ERE, 2 )5
B2 WIEURE, 40 1.4 Bk P g 20K )
1.7 Geitoth

i seie & /b EE 3. $¥EiEd Graph-
Pad Prism¥ A7 it i b 8. ZHEHR
BRI 7 22 0BT (ANOVA) K Tukey #3565, i
FE 2 RN *P<0.05; **P<0.01; ***P<0.001;
kExxP<0.000 1; JoIR 3 ZE 5 (ns) BN P=0.05, 4
DL R 22 (X£s) B

2 HFR
2.1 FELEMRZERESR S A VITIVWAZEER
E=

NIREE B 1) = KA B AL 2 VITH VWA ZE 3k 1)
A HA R E I VIT-VWA S K51 (B 1A) . 38
I X = 2R A S K R4 HMM (hidden Markov
model) 1% B I 75 A8 B [ P AR AT IR PRI 2R, 45
TR A B AR R AL VIT-VWA S 35,
537 £ FBB6L1(flagellar/basal body protein 6 like pro-
tein 1, K5 Cre13.g589450) 1 FBB6(flagellar/basal
body protein 6, & [X*5-Cre13.¢589350)( K 1B).

H—L RS K E o isx, FBB6L1AIFBB6
TEREAR s )38 [7]— 23 32, bootstrapfE i34 100,
R H Z M EA I EHBNHN R XHFE
R RefETh e DR EA O, HFSH T LA R E
KA F i 72 (B 1C). Bk, FBB6L1AIFBB6
oS BOL L F M 5 VWASBL. VWASB2LL
VWASATERL T — N K45r 3, 7~ FBBOL1FIFBB6A]
RESR IR T R A L RIS . AR, R
R W VWASATE LIV R ) op A i B AR
YIks EDITET1. Bk, AR T — SRR A
B A VIT-VWAZ: 1438 1K % 1~ 25 I FBBOL 1 FIFBB6 1]
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100 | o 100 = Hs_ VWA5BI

Hs_VWASA L Hs VWASB2
100 Cr_FBB6LI1
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60 HSilTIH6
. S ———

- Hs ITIH4
— _ %Hsmm
0.2 3700 Hs ITIHI
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A: NJRITIHS. VWASARIPARPAHT A 4 HI80R R & . VIT: B H o- 0 A BERE G VWAL I I AR A7 AZ4 4544 15; BRCT: BRCAI
FRIE ARG S5, PARP: JR(ADP-H 4 R A AF LI . B: A% FFBBOLIFIFBBO [ 4 MR & [, broR T VITHIVWASE M. C: FEFHK
HEFBBOL1. FBBO6T [ M AH R N A M EIER TSI T R G R B . KGR B ML Geneious Primefl AF 8 . Jh #0293k iR
BRI At BB 3 B, AR 2 SR AT EE

A: schematic representations of the domain structures of human ITIHS5, VWASA, and PARP4. VIT: vault protein inter-a-trypsin domain; VWA: von

Willebrand A; BRCT: BRCA1 C-terminal domain; PARP: poly (ADP-ribose) polymerase domain. B: diagrams illustrating the domain structures of
FBB6LI1 and FBB6 in Chlamydomonas. The VIT and VWA domains are indicated. C: phylogenetic analysis based on the amino acid sequences of
FBBG6LI1, FBB6 in Chlamydomonas, and related human proteins. The phylogenetic tree was constructed using Geneious Prime. The value 0.2 denotes
the scale bar of evolutionary distance; all other numerical values represent Bootstrap value indicating the reliability of evolutionary branches.
Bl BEAVIT-VWAZHIEHNER
Fig.1 Proteins containing the VIT-VWA domain

TheE. SOb6-177G i[5 FBBOLIFEH |, iIh3kA% T fbb6-

2.2 FBBGLIFIFBB6ZRI (Rt MR EFEKEN
YRR AR /)N

N T WFFE FBB6L1AI FBB6 K AE W22 ThiE, I
ATMA B4 N R AR B i 3RAT T e AT T AH B R R AR
A : fbb611-1(LMI.RY 0402.172750)1 fbh6-1(LMJ.
RY0402.205509)!" . #EAT 3L PR3 N\ BB, 45
RERFEAR B AL T A RABE R — A5
F(E2A).

sk M W], FBBGL I FBBG6Y: 5 /K-
EAEHATETEIEZN LTS, @il %=
STWEMEWNE LI, SEATML, REK
e B KD (E2B). BN, REMK
fbb611-1 (LT B E Ay (14.8+1.2) pum, 5 BF A R 41 fifg
[(11.9£1.0) pm]¥EHNIL 3 pm, 111 5EARA fb6- 1114 E
KRN (13.042.6) pm, HBEK T HFAE R (B 2C).
Ab, TEAR AR 1 20 B AR AR AR R 2 3 K (1 2B). i 4
HO AR R B, SRARAA fbb611-1{(935.9£332.7) um?]Fll
Sbb6-1[(722.9+226.8) wm>] 2 i A4 AR 249 Sy B A Y
[(221.8+71.7) um?] VU f5 (B 2D). LA 25K,
FBBOL 1 M FBBO1E 1 15 A< 5 £F B4 FE A4t M K /N Ty
TR IEE B .

Syt — L ¥R % FBBG6L 1M FBBG6 W /™ [A] Y5 5
K Z [ 2% &, BATTK A CRISPR/Cas9F AR, 1E

1:fbb611-1 3 FRAEAK (B 2E). 5B R AR L,
WRAARLEABK MR ERRIH = HE L
R RBIX A B VIT-VWAZE H 35 1 58 A 724 &
KM EBA—EMIhae iR (E20). 4k,
PIENGIAUNIE ) T NN N R SR R N
(K12D), XA ReHR7~ T IX A TR A B K
AR R/NJ7 THAELEN L] b2 5
2.3 FBBG6LIFIFBB6RTAHIThEEEIA NS EK
& R HBERNRE

NG IFFBBOL 1 FIFBB6{E £F K B A4 filg K /1s
WP Ve, AT ER T IR EARBE AT AL A K
DRl (1) [ 43R0, B F R b B ok, FRATTH
&7 S HANS I FBBOL # Ak, X1 fbb6l1-15%75
PRHEAT UG TR, T30 SR AT [ AR R IK R 40 bk . I8
kA A P9 PR FBBOL 1L A A1 HA bR 2 Pr AR 3k A7 K
W, FATRIFRAT T B bR FBBOL 1 41 f ik (1A
3A). HE—DHHER TR B, B3R IA FBB6LI1)
Y1 bk BE 5 G AU1E B A B KR RN G0 i KN O B A
(E3BAIEI3C).

AL, FATIEA 5 H FLAGHRZE 1K) FBB6#K
A, SR HE A B 5 106 fb6-1 5 A AR BEAT (Bl 4b o 38
R FLAGHR 2 i dd, BATTRIFEIRAF T [H kbR IA
FBB6HI 4 itk (B 3D). FBB6 RN bk ) 25 Bt
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(A) bb6l1-1 (B)
1 4335t
I
‘\ Insertion
CTGCT”ll CIB1 ACTCAGGAGCAA
145 nt
1 Jbbo6-1 4167 nt
I N
l\‘) Insertion
" CIBI GACGAGGGCTCG /}CCGTCTACG
45 nt
(C)20 _ '—I***ns (D) dokkk kokokk Kook (E)
g 15 + % 2400 -
El X B 1 DKO (fbb6-1;fbb6l1-1) 4335nt
S10 4 - 1800 + I - .
2 S
5 51200 4 —_—
=B IS — 3 600 - CGTGGAGT [nsertion | GCTCGGCAGTCTTC
0 193 nt 194 nt
! ! 0 T T T

T 1 T
ng(‘:b()\\’\ 5«0‘06'\ 0‘50 sz‘obﬁ\\’\ ‘5‘0\06‘X 9‘50
A: FARPRFER CIB1 (cryptochrome-interacting basic-helix-loop-helix 1) N A 15 ¥ 45 F 7~ 2 [, fbb611-17F _F1HI, fob6-17F FHl - AMMERRIME T,
HARRNE T AT AREOE SR WM SR, A7 200 NI 5. B: 223 BHEDIC) BIE, s T WTUEFAER). fbb6l1-1.
fbb6-1FIDKO(fbb6-1;fbb611-1 W TE G AR £ o C.D: WTfbb6-1fbb611-1FIDKO(fbb6L1-1:fbb6-1 WL T 5 A4 bk 2 1 2T 6 K B (C) R4 B /N (D)
LS B Kl R A EHE AR UEZE (n=50); *¥*P<0.001; ****P<0.000 1; ns: Joi ¥ % 5. E: iiLCRISPR/Cas941 (I FBB6L 15 K i 7 75 1A,
TEFBBOLI%iHY X 193 22 194 R AZ T IR Z [AHE N2 1L P41 o Al PR A AR (0 5% H S, SLAL PP 1) 9 A IR P 41
A: schematic representation of gene structures showing the CIB/ (cryptochrome-interacting basic-helix-loop-helix 1) DNA insertion sites in the fb-
b6l1-1 (up) and fbb6-1 (bottle) mutants. Black box: exon; line: intron. The inserted sequence is highlighted with a gray background, while the rest of
the sequences are endogenous sequences. B: representative DIC images of WT (wild-type), fbb6l1-1, fbb6-1 and DKO (fbb6-1.fbb6l1-1 double mu-
tant). C,D: measurements of ciliary length (C) and cell size (D) in WT, fbb6-1, fbb6l1-1, and DKO (fbb6l1-1,fbb6-1 double mutant) strains. Values,
Xts (n=50); ***P<0.001; ****P<0.000 1; ns: no significant difference. E: schematic illustration of CRISPR/Cas9-mediated FBB6L!I gene knockout
by insertion of the indicated sequence in FBB6LI coding sequence between 193 and 194 nt. The inserted part is highlighted with a gray background,
while the rest of the sequences are endogenous sequences.

[E2 FBB6LIFFBBOGRAITLTEKEFMBA /NI

Fig.2 Effects of FBB6L1 and FBBG6 depletion on ciliary length and cell size

RENS 58 418 52 970 0 41 119 £ 6 K 5 AN 41 i K /s
BB (K 3EFE 3F), iXUesE R RAKHLE
B AN B K /N 1 26 B0 AR A0 92 2 BT FBBOL 15k
FBB6E [ 16 25 AT 2 1) -
2.4 VWAL #)15 LA &z MIDASE ¥ ZEFBB6L11)
BER YR HE1ER

N BIR T VITRI VWA SE /)3 552 57
FERKEMGIHR/N, FATELFBB6L1 & A1, #4)
BT AR G R I R I AR R A, FRIE I R AL A
T R FLAS S5 MBI B o FrAe 22 ¥ FBB6L 1
FARRAFE R VWAL FIH (AVWA) VITH 1435
(AVIT) LA L C-tiig £5 K 5 (AC) 1) RAZ A

XF VWA £ Fy 35 () MIDA S35 3347 7 51 He o
B, FATRIGZETF 1 3RS0 Kk 1(D-x-

S-x-S). T4FIDS5/F 41, /EFBB6L 1% [ H 5¢ 4= 1 <7 (]
4A). I, AT S MIDASH: £ FBB6L1Th fig
IR B, BRATH MIDASSE FP b Gk HL A <7 (& 3
F2D321. S323. D32581 T3955) 525 NN AR (A),
H¥s HoAiy 4 NMIDASRAAA(MM) ..

I HABR 2 Bk kil A [7 FBB6L 1 [E] #b 4
PRR, 45 L, B T AVITAHI ACE] R Y [E] Kb 3
11K 7K T B AL, A i % A 4 11 [0 b ok 35
RE E A B 2R (150 T3 A6 B R I B B R 4 (1
4B). #E— D& AT A SRR 1) 47 B K R4 A
KN, G5 5 B R AVITAN AC [B] Kk ) 5] 4 25
FRIEKTPRBAL, BENES MBI EBKE,
ACTRURMR U i 56 4 ik &2 48 B K /s (] 4CHITE] 4D) o
EFE R A2, AVITIEI M 6240 M /N B KT 8
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A: ¥ FIFBBOL I FTHAU 4 14 50 B2 B8, A5 WIWT . fbb611-170 8] #h ¥k 3 (fbb611-1;FBBOLI:HA-TG) 4= 20 4L f# i . B+ C: WT. fbb6l1-1H1 [a] $h
Wk & (fbb611-1;FBB6LI:HA-TG) 41 B A B (B)FI 41 i K /MO & 45 o D: I FHFLAGHL R 1 5 % EN I8, A IIWT . fbb6-1 50 5] #h ik 2 (fbb6-
I;FBB6:FLAG-TG) &AM . E« F: WT. fbb6-1F[EI ¥k R (fbb6-1;FBB6:FLAG-TG) 4 TR B (B) M AN K /INE) T 45 . BRE RN

PEARRHE 22 (n=50); ***%P<0.000 1; ns: JC5&. 35 % 5 o

A: Western blot of whole-cell lysates from WT, fbb6/1-1 and rescue (fbb6l1-1;FBB6L1:HA-TG) strains with antibodies against FBB6L1 and HA, re-
spectively. B,C: measurements of ciliary length (B) and cell size (C) in WT, fbb6l1-1 and rescue (fbb6l1-1;FBB6LI1:HA-TG) strains. D: Western blot of
whole-cell lysates from WT, fbb6-1 and rescue (fbb6-1;FBB6:FLAG-TG) strains with antibodies against FLAG. E,F: cilia length (E) and cell size (F) of
WT, fbb6-1 and rescue (fbb6-1;,FBB6:FLAG-TG) strains, respectively. Values, X+s (n=50); ****P<0.000 1; ns: no significant difference.
El3 FBB6LIFFBB63EIEARIINAEEI 4D
Fig.3 Functional rescue of FBB6L1 and FBB6 mutants

AR XA g5 AVIT-HAZE [3] % Pk A R ik 7K
VA 5 (K4B). SR, FBBOL1H VWA 45 #4458 i) 5
o MIDASEE 7 (38, 35 58 4 B R 1% 88 o 2F
BKE 5N R T B Dy fe (B 4CHE 4D).
I, VITZE #38F1 FBBOL 11 C-iii X H Th E 3 JE 6
. M 5EEE 1 VWAL /386 FBBOL 1% 4F B K JE
S KN B v AER , HiX—Ihae o+
MIDASZ 5 .
2.5 FBBOLIERKNNIRA EBE AL KRS
28 A P I U 4 5 2 R i SR e I o 2
PIAEC Y, Btk pHARPE AT LA S4B L bR, IkE 2
sk pHE L RIS S - B AR, % P AR AR R
HH T B s ) A 2L e B T SRR P2 N TR
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A: FBBOMIFBBOL1 [V WASS #1135 A MIDASH 7 () =N XI5 85 VITAITV WAZE I3 ) N IR 34T O, BL38 X1 (D-x-S-x-S) . T4z
MRAMDS(TDG)FFF1 Hs: N ; Cr: &K . B: P HASIC2404k, i Gy IS AE Db 611 -1 AL AR i i FBBOL I8 7L [l 4 i ASE ) A A5 0L C.
D: MEWT. fbb6l11-1F1E Mk A AN R FBBOLI R 4 i A #3856 2136 K £ (C) R AN i K /N (D) IR o B DUIS (i E 22 7R (n=50); *P<0.05;
*%%P<().000 1; ns: o & % 5o

A: alignment of three regions containing MIDAS motifs in the VWA domains of FBB6 and FBB6L1 with human proteins containing VIT and VWA
domains, including region 1 (D-x-S-x-S), T4 site, and D5 (TDG) sequence. Hs: Homo sapiens; Cr: Chlamydomonas. B: using HA and IC2 antibod-
ies, Western blot was used to detect truncated FBB6L1 variants in fbb6/1-1 mutant cells. C,D: cilia length (C) and cell size (D) measurements for WT,
fbb6l1-1 and rescue strains expressing different constructs of FBB6LI. Values, X¥+s (n=50); *P<0.05; ****P<(0.000 1; ns: no significant difference.

[El4 FBBOL1MIINAEIRI T VWAL MIMIDASE
Fig.4 The function of FBB6L1 dependents on the VWA domain and MIDAS motif
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A: FPEpHE S B IK G, WT. fbb6l1- 1M L6 [0 4k (b 611-1;FBBGL1:HA-TG)/EAS [F) I 1] £ (1 45 6 1542 K B (n=50). B: WT. fbb6l1-1}%
hfig EIAMAR I 10 pg/mL CHXAL#E 120 min5e ARETB P, B 7642 2 BRCHXR 28— 302 B A, MRS RN ] s T B K (n=50). C: WT.
Sbb611-1F B EE [ M AECHX AL 60 min & 2 FRCHXJE 180 mini (U4F B4R H K . D: WTHIBb6II- 141 AEIES210 png/mL CHXAEE R4 ) =
B P B, RAIFIN 17 A AT B K FE (n=50). E: % T DI 8346 £F- B AL A 160 min Bt 1A 25, ZE1T-WT S/bbol1-1 A AL i) £F B 4L
FEHRE SR F: WTHYDbOLI-1TA) LA 2 0 Hr . 4 AEMIR TR T RREOC RIS T3R5, B N R EE24 hIRID AL G, EROG R A K .
£532 EURE I 2 40 M 5 2, Bt DA B AR R 22 R (n=150)0 G: WTHIDb6LI- 1IN EE B A3 M7 o AP AE MBS 3% 3 b AT ' 8 385 9% 3146 AF I et
1) £ ShAH T HO . B e 3 SR 25 R LA AR ZE R OR . #P<0.05; **P<0.01; ***P<0.001; ns: JC & 7 5+

A: ciliary length during regeneration following deciliation by acidic pH. Ciliary length was measured at the indicated time points for WT, fbb6!1-1 and
rescue (fbb6l1-1;FBB6L1:HA-TG) strains. n=50. B: ciliary assembly length of WT, fbb6l1-1, and rescue (fbb6l1-1;FBB6L1:HA-TG) strains after 120 min
of 10 pg/mL CHX treatment, followed by CHX removal to initiate a new round of ciliary regeneration, measured at different time points (#=50). C: cilia
assembly rate of WT, fbb6/1-1 and rescue strains at 60 min after CHX treatment onset and 180 min after CHX washout. D: ciliary assembly length of WT
and fbb6l1-1 cells undergoing three rounds of regeneration under continuous 10 pg/mL CHX treatment, measured at different time points (#=50). E: quan-
tification of ciliary assembly rates in WT and fbb6/1-1 mutant cells at the 60 min time point of each ciliary regeneration cycle in figure D. F: growth curve
analysis of WT and fbb6l1-1 cells. Cells were cultured in M medium under continuous light for 3 days, transferred to darkness for 24 h, and then re-exposed
to light to initiate growth measurement. Samples were collected every 2 h. Values, X¥£s (n=150). G: cell density analysis of WT and fbb6/1-1. Cells were
cultured in M medium under a light/dark cycle conditions, and cell counting measurements were initiated at the indicated time points. Data are presented as
the X£s from three independent experiments. *P<0.05; **P<0.01; ***P<0.001; ns: no significant difference.
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Fig.5 FBB6LI1 regulats ciliary assembly rate and cell growth
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