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B AL HE R ATE B, 7R SR
R ZEITRLRIX, StBELS/POTH S — S48 1t
454 GA200x1 W )3 8T X ] GA200x1 )
sk, SRR EZEP GA K TP, KNOX T2
FERTEAEY) T RIA Tz, F R R e B L
RIES . SWERB S AAEEEZEM. #£H
& 1, KNOX(MtKNAT3/4/5) TFs i R 8 MtEFD/
MiRR4 W31k, Z 5 ¥ TR HIHLJE #5 B L
FRIEARNY, ZEKFEH, KNOX T 283K HOS59
i F IRk FHOF RS /N T T BR R R
OsKNAT7 5 OsGRF4, NAC31 AHE. A, i i 4%
il 200 118 B 448 0 200 L R 4 JRL R AT R /N
1M Class M W K E AL & A KNOX1 Fl KNOX2 %
AGERIR . ZERIFEIF T, KNATM 4 Class M W4
R — bR DL, TE A% E T i A AR B
B30 FL 635, 33 ik AtKNATM AR 0 AR BE K
M AR, DL B R A A R G0,

ST RIS R I KNOX JE TR 259200 A= 40
LU h R AR, B A o R0, S48
B KNOX [ 285N POTHI i3 Fik n i gEERZE 1Y
FE 419 fH H §if KNOX J PR 7E 22 vh ) H A4
TEEEALE AT . 2 SRR R 2R 2
K S BRI . B AASTF 5 1A BA A
M KNOX FEH W] B8 2 5 S i 25 5l oAb, R4
SEPLIY N, H X% 5L PR 005 0 R T R AT
5% o AW ¥ A B\ i HMM search A1 BLAST 43
Br, X532 KNOX HE [H Z 0% o8, 4 %5 ¢ )
12 238 KNOX FE 5 i — 2550 Bt ke BZ S5 %
Bt DaKNOX16 BRI TE S E LR 7RIk . A,
WHT T 2% DaKNOX16 Fe Ry F At . 5 1
5K A B IT IR, IR FH B B XS 2 i 3
DaKNOX16 W HAES . XL 5R 45 58 IR A
BT KNOX JE R K IGAE S B 452 b i D REFIE L
PR HE %

1 T

1.1 K HE pGBKT7 Fiki. pGADT7 ik Al
S cDNA SCPE R L ) 5% Da70 4351 AR
S E R . AH109 %52 2% . DHSa KT
PEAZ A g E IR A RA A . RO
SR & AR A L BORAR BGRR) & 4
Hr at i R AR A\l o 51 AL R AR R

HABRA A G
1.2 DaKNOXI16 45fE4r % M NCBI T ##
It (Arabidopsis thaliana) . 7K ¥4 (Oryza sativa) .
522 (Solanum tuberosum L.) . Z:Z 1) KNOX 5 H
JPHNHEATRT L, M R GO . RS NCBI AR
IS, 25 28 TR AR R
#diE, FIH TBtools #X/FHE TRIIAL, 4387 DaKNOX
FEARRIZH LU () R IR AR
1.3 DaKNOXI16 =¥ B¥ 5 FIH Expasy
T 2 2 DaKNOX16 2 [ 4 % 2 5L R 1 B4k M
i, @ id SOPMA Tii ] 2 2% DaKNOX16 % [ il
WA T — 9454 . ik SWISS-MODEL i il &
F BT = 2454 . fii F PlantCARE 5 4f 2 % 2 35
DaKNOX16 $:H i3 811 motif JE47 N A434r, F1)
H TBtools # 4 # 17 7l ¥ 1k . #] HH TMHMM
v2.0 Wil 2 3 DaKNOX16 & [ B I 2h 4, F)
H SignalP v6.0 Tl 2% DaKNOX16 & H {5 5
ik FIH CD-Search Tii lll 2 % DaKNOX16 % [
HIRSFEE R B, B MEME #4538 KNOX & 11
B sF R . ik AlphFold v3 784k % 3 T —
F ) =LA, {8 ] Pymol 62 FIN () A (1 4544,
BB T 25 #4 HE 44 B AR A S A i DaKNOX16,
DAZF-HD RXHEZE R SO, T X% . X445
K H Pymol B4 EA7 X 245 R 19 3D IRk
1.4 #HEHEE  FIH Trizol 42 Z2 Da70
A RNA, i FH B sl ) 6 S i 5% cDNAL DU
Z:38 Da70 ¢cDNA N, i 519 (G DY 1 H
W B o AR AT A I DTS, ST o R AR R A T
Y1, i1 [R5 A A ik A
1.5 BN 320k DaKNOX16 BEMEEB R
iE H IS K pGBKT7-DaKNOX16 75 1H #
IR AL B FERE AH109 JE& A2 45, sS4k F SD/-Trp.
10 NAJRIAEEE 3-AT B SD/-Trp-His HREGEAR F .
P B W 4% A2 i % DaKNOX16 HAE & M : ¥
pGBKT7-DaKNOX16 75 1H % 1A -2 2 307 ffp 4t
)% AL B B AH109 S22, WA T SD/-Trp-
Leu, SD/-Trp-His-Leu Sff& AR I, 30°C 35552 ~3d
Jei , PRI e RESEA TR 75 PCR, 28 1% BEIIE FL VKR
T HLSAHFTE 750 ~ 1500 bp ) PCR =440
HAE 5% UE 77 % % pGADT7-D4ZF-HD 5
pGBKT7-DaKNOX16 3 [i] % 1k 21| iz £} AH109 Jgk
Z A&, WA T SD/-Trp-Leu it fi -4 I, K5 3%
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Tab. 1 Primers used in the experiment

5| ¥ % FF Primer Name

731 (5—3") Sequence (5'—3'")

pGBKT7-DaKNOX16-EcoR I-F
pGBKT7-DaKNOX16-BamH I-R
pGADT7-D4ZF-HD-EcoR I-F
pGADT7-D4ZF-HD-BamH I-R
pGADT7-F

pGADT7-R

pGBKT7-F

pGBKT7-R

CATATGGCCATGGAGGCCGAATTCATGGAAGCAAGGAATGGG
GCCGCTGCAGGTCGACGGATCCAAGAAGTGTCGGACCGCA
ATGGCCATGGAGGCCAGTGAATTCATGTCTGAAGGAAGTAGGGTAATG
CTGCAGCTCGAGCTCGATGGATCCGCGACCCCTTTGCGTCC
TAATACGACTCACTATAGGGC

AGATGGTGCACGATGCACAG

TAATACGACTCACTATAGGGC

GTGTGGTCAATAAGAGCGA

2 ~ 3 d JGPRIBUATIRET SD/-Trp-Leu Wikl 75k,
ODgqo #42 0.2, FHTCH /KBS 10 £%. 100 4%, 1000
£, /% W S AR T SD/-Trp-Leu. SD/-Trp-Leu-His-
Ade BREFER L, 55 2 ~ 3 do

2 HERELSWH

2.1 SEHEERFIE KNOX EEIZHRSIHES T

i 7 HMM search il BLAST 4347, 283 K 41 vh
—JLH 124 KNOX B H (El 1), 5 #L R JF
(Arabidopsis thaliana) . 7X ¥ (Oryza sativa) . %%
2 (Solanum tuberosum L.) ] KNOX & Hit 1T £)F
SN H, &S # DaKNOX16 54U M 7% AtSTM
FHGXRRBOE, 58 % . KRN KNOX FEH R
KT B T B T, Dioal 19G082600. Dioal.
16G067400, Dioal.09G017600, Dioal.08G112300

Tree scale: 1
Dioal.05G022000.1.p
_88,— Dioal.11G098200.1.p
Dioal.07G102800.1.p

Dioal.19G082600.1.p
Dioal. 16G067400.1.p I
Dioal.09G017600.1.p

L] Dioal.08G112300.1.p

100 PGSC0003DMT400007159
Dioal.07G016800.1.p
Dioal.05G147300.1.p

93| 95 AT1G62360.1
DaKNOX16- - - Dioal.16G077900.1.p
Dioal.15G032300.1.p
90 Di0al.08G020900.1.p I
100 OB07G11590.1

ONIVA07G00730.1
OGLUMO07G01740.1
OPUNC07G02410.1
OBART07G01880.1
ORGLA07G0017300.1
KN539656.1

RS,

R 40\00‘, .Q\O{b VQ\G% 'Q'\éb 5@% '0'\0% Q\o 3® Q\o{b 3®

RIEFH MW A, M Dioal.05G022000., Dioal.
11G098200. Dioal.07G102800 R &4 KNOX2 {457
SEA B, R RIS (A 1-A) . R
NCBI AMfifZ2nt i, 25, Y2k TR+ e48
BESEREROE, S KNOX HEH ) FPKM {26
P ([ 1-B), 781 & B Dioal.05G022000. Dioal.
05G147300. Dioal.11G098200. Dioal.15G032300.
Dioal. 16G077900 £ " J " AN 3K ik, Dioal.
05G022000., Dioal.05G147300. Dioal.07G016800.
Dioal 07G102800. Dioal 08G020900. Dioal.
08G112300. Dioal.09G017600. Dioal.11G098200.
Dioal.15G032300. Dioal. 19G082600 1545 £H 41355
IKFHHR, Dioal. 16G067400 {EA LRI P4,
1Mi Dioal. 16G077900( DaKNOX16)7EHe 2L Fmt Fr 3
RAOFAFAE 25 5, DA Hon] e 5 =008 A

Log,(FPKM+1) ~ mow¥oo—o
NN R i Leaf
|| H B 2% Stem
. N . B Y24 Tuber
[ 1 || ] %47 Bulbil
B B B R 7L Flower

S QS
T S S S s NP R
N NG 3 N
NN IO A NN SN
FF S S S
N 2N N N

PPN D D DD D D>

c o 70 DaKNOX16

=%

> 40

=30

M 20

210 []
N
Leaf Stem  Tuber Bulbil

A. ZE ISR KNOX FEH B RGBT 53 0T; B. S8 KNOX SER e Fr | 25, Bk BT (A L8UNHR B AR C. DaKNOX16 1ER R

HAVYAARS ik

A. Phylogenetic tree analysis of KNOX gene between Dioscorea alata and some other species; B. Expression heat map of the KNOX gene in the leaves,
stems, tubers, seedlings and flower tissues of D. alata; C. The relative expression level of DaKNOX16 in different tissues.

1 REHRRIX DaKNOX16 HENHT
Fig. 1 Analysis of the characteristics of DaKNOX16 specific to tubers
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Ko HE— T DaKNOX16 284 1E, & BiZ
%.Tﬂ—:é\ Pezsrp ik, WAEnt i AN 2R3k, W
BRI HACE TR 2 s THA S5 1-C)
$EM DaKNOX16 3£ A L 1iF 2 kb 19 )3 8 7%

F, 47 )3 3 B AR FH oo S, 25 5 & 30,

P (ARE |

| ABRE %T rich element -TATA box | TCCC-motif CAT- box

DaKNOX16 55 8 FF 5 A AE D7 B9 I AE
JCF TATA-box. CAAT-box, M2 i Toi4:: i ik
&1 Y ABRE. 7K #7120 1 TCA-element. 7775 %
Wi 3 TG P-box, LLAMAAL & 5 3k 4 4R M 6
F I 5 T CAT-box 25 (& 2).

CAAT box CAAT box

= ‘ |
Spl HG Box H LAMP-element H TCA-element GTI-motif H P-box " Box 4 Unnamed 1

DAKNOXI6-pro— HH_MI_I.MW_HW _HLM_F_!_I_
5

3 Al
| | \ |

0 200 400 600 800 1000 1200 1400 1600 1800 2000

2 DakKNOX16 ZER B FIRIERTHS
Fig.2 Analysis of cis-acting elements of DaKNOX16 gene promoter
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KL | KNOX2 homeobox KN
NOXI super family ELI ily per family

| KNOXI |
ONIVA07G00730.1
OPUNCO7G02410.1
OBART07G01880.1 . [ KNOX |
OB07G11590.1 | I KNOX 1
KN539656.1 FGT010 KNOX2 ELK homeobox
ORGLA07G0017300.1

OGLUMO07G01740.1
AT1G62360.1

S BN KNOXHMKNOX2M  ELK _homeobox |
IRNOX Ml KNOX2 BN LK __homeobox | N

PGSC0003DMT400007159
PGSC0003DMT400007160 KNOX2 ELK  homeobox

PGSC0003DMT400007161

KEARQKLLHWWELHYKWPYPSETEKIALAESTGLDQKQINNWFINQRKRH
[T07] GRSREPVKAKIAAHPQYNGLLAAVFCPKVGAPPEVAARLT

QQELEHDPEJDQFMEAYCPVLVKYREEJTKPVDEAMEFLKR
PEIDPRAEDKELKFQLLKKYSGYLSSLRQEFSKKKKKGKLP

E 3 DaKNOX16 EAFF!

CEHIFHESD T

Fig. 3 Analysis of the sequence structure characteristics of DaKNOX16 protein

2.2 ZZE DaKNOXI16 EQEM S

221 DaKNOX16 % & & 5| & M dF 47 F
F MEME {453t 255 . KRS S EMPIE T
KNOX 5 [ PRSP 3T, RIS 7 il bt A 2
[F] ) KNOX1. KNOX2. Homeobox KN FI ELK %t
FE, BT 1A KRE KNOX FE B . 1 > S48 3
PR B 51 B 2 KNOXT . KNOX2, 1 4> Eh 44 B8 5L (] i
BB KNOXT, /3T &R DaKNOX16 &4 KNOX1

KNOX2, Homeobox KN Fll ELK DU/~ 5F 4544 35k,
J&F KNOX FEF AL b (18] 3) .

222 DaKNOXI16 & & 4 #) & ¥ 12 & F 547
WA S BT, K DaKNOX16 5 [ M 3%
KPERRYEE A, HE SR 6.42, HEFREN
362 1> aa, Jr TN 40 187.23 Da, 44 3£ B /K
PERFCH-0.729(F 4-A), NESE RECH 44.99, 15
FNARE RN, ZE A AR =N Leu(L)
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Pro(P). Ser(S), i b3 54 10.2%. 9.7%. 9.9%.
DaKNOX16 & [ R4, a—B2HE 5 Lt 44.75%.
TCHLI 4 5 EE 55.25%(1&] 4-B), = 48544 i
gE RS TR S5 — (K] 4-C) . DaKNOX16 A7
FEES RREEAE (] 4-D), I HBA (55 KB 4-E) .

2.3 BEEEWAIXFE DaKNOX16 BEEER  F
pGBKT7-DaKNOX16 5 1 # & 5 [ ¥ x} 18
pGBKT7 #3554 A AH109 Jgaz 245 v, 3 1 i
H G R, 25 5 & B pGBKT7-DaKNOX16 7
3-AT ¥ 4 0 mmol-L ™' # SD/-Trp-His 15 37
FE IR, X IR I PR e 57 B SO I
(K 5-A), R AT AZE 0 mmol-L ' 3-AT AYJERE |
EFT I RE R AL i o 388 3 e R A2 38 Ty i A T

i %6 DaKNOX16 1Y B AF 8 1, Hedfik i 89 4~FH
PETERE, I FR45 A3 2] 16 Mk AR (A (8] 5-B,
#2), M EXTERE, RBEEEEREA T, A
I 2558, s 2 5RBEKREE,
HWANAH 6 MEMAER . 1 M EEEA.3ANE
PR AR (36 2) o O B A BE I Ay 1 e
st ¥ DAZE-HD(Dioal. 04G020800.1) .

2.4 DaKNOX16 5 D4ZF-HD E1EIRIE N T
55 UF DaKNOX16 5 &% 5% [ F D4ZF-HD H {E X
%. 1) % DaKNOX16, D4ZF-HD 2 [i] i) AH H 1
FARELCHEAT TN, — 2 7 45 & 1 AH AR FH 51 B
IR RR AR L 2 ) B S A B, H R
PR e LYSOBUZRR ) Fil ASNCRA IR ) 7E

A ProtScale output for user sequence B
3r © —— Hydropath./Kyte doolittle
21
1t \ e f i
2 0 «.\V/x ! M‘ ;1 [T }\”"\ ’ ) 0
8_1 M JYU_U_ BnuEy. " 1
A e
-2 Wy { (\r RN
| [Ty \/
_3 )
_4 L n
0 50 100 150200 250300350 50
Position
D 12 TMHMM posterior probabillities for WEBSEQUENCE
1.0
g 0.8
RS L
S 0.6 — Transmembrane
2 04r — Inside
~ 02t — Outside
=

50 100 150 200 250 300 350

100 150 200 250 300 350

E

=
=}

<
=)

o
=
=%

SignalP 6.0 prediction: DaKNOX16-MSTRG.29796.1

~=-OTHER

1.0
0.8
0.6
04r
02r

Protein sequence

AZRBUKPEMT; B. ZGEE TN 70 HT; C. = ZRESHI TN 73-HT; DS ESSH B 2075 B0 = IRES A T30 2477

A. Hydrophilic analysis; B. Secondary structure prediction analysis; C. Tertiary structure prediction analysis; D. Transmembrane structure prediction

analysis; E. Signal peptide structure prediction analysis.

B4 DaKNOX16 & HfF 5 EHFHES 1
Fig. 4 Analysis of the structural features of the DaKNOX16 protein sequence

pGBKT7-DaKNOX16

60 mmol L' 3-AT

L 90 mmol L' 3-AT

pGBKT7

12345678 9101112

M
2

- ]
M 1314151617 181920 2122232425

M 26 2728 2930 31 323334 3536 37

A AR G IF K5 B. M, DL2000 DNA Marker (1~ 37, 4> LTI 1% SRR ) o
A. Self-activation detection of bait carrier; B. M, DL2000 DNA Marker (1-37, Partial monoclonal 1% gel electrophoresis patterns).

& 5

BB W 22 %2 5 1% DaKNOX16 EIEE B

Fig. 5 Yeast two-hybrid interaction verification
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&2 DaKNOXI16 HRIEE(EEBRIThRERE
Tab. 2 Functional types of candidates interacting proteins of DaKNOX16

ER7/E oK 2R SUHE R
Biological process Gene Total gene
{5515 Signal transduction FAR1-related sequence 11 1
vy . ZF-HD. Late embryogenesis abundant protein, group2. Rhodanese/Cell cycle control
KRR H AT Regulat . . o . .
ilﬁtow%; ﬁoﬁﬁevzg ;1;11 phosphatase superfamily protein, Transcription regulatory protein SNF2, putative, 5
g P P CLIP-associated protein
. . Ribosomal protein L21., Ribosomal protein L5, Ribosomal protein S19 family
i Rib 1 prot . . . . . . .
PABRIREE R Ribosomal protein protein, Ribosomal protein S13A . Ribosomal protein S1. Ribosomal protein S12B 6
FE IR f# Protein degradation Ubiquitin-specific protease 8 1
— . ABC transporter family protein, Nodulin MtN21/EamA-like transporter family
Z T Tt 1
#i2 H Transporter protein protein, RING/U-box superfamily protein 3
FHEAERI A R E 2850 (B 6-A) . 2) ¥ EEAEXR(E 6-B).
pGADT7-D4ZF-HD 5 pGBKT7-DaKNOX16 75 3 'H' A
Voo TE

AR [ AL B AH109 JE&AZ 85, 3) PHYEXT ]

(Positive-CK )y pGADT7-T #11 pGBKT7-p53, Btk

X} B& (Negative-CK)A pGADT7-T #ll pGBKT7-
Lam, i 1o [ R: A% 22 15 6] 5 5 HIE & 38 pGBKT7-
DaKNOX16+pGADT7-D4ZF-HD 1E 3-AT ¥k & Ky
0 mmol-L™' f) SD/-Trp-His-Leu-Ade HlfE 15373 |

KNOX #4572 5 Y B E MY 2%
BERESEMN . S8 % KNOX [ 253K POTHI
) mRNA kB2 A 1) 5 588 sh Pk, 1% 8 8 i 36
ISR PEHZEIE )59 KNOX 5 StBELS 3K AH H.

A R L i P ) 215 R A5 P 32 DR SR i B

EXO AN

K, XA R, DaKNOX16 5 D4ZF-HD #7 HATE A Z MR KNOX 2[4

A 3
.

AD-D4ZF-HD+ ‘ . ' o
BD-DaKONX16
@
e 0 @4
)

SD/-Trp-Leu SD/-Trp-Leu-His-Ade

A. DaKNOX16 5 D4ZF-HD R4 &K, B. pGBKT7-DaKNOX16 5 pGADT7-DAZE-HD [ EE W 4258 HAEIRAIE
A. Diagram of the binding mode between DaKNOX16 and D4ZF-HD; B. Yeast two-hybrid interaction verification of
pGBKT7-DaKNOX16 and pGADT7-D4ZF-HD.

B 6 DaKNOXI16 5 D4ZF-HD E{EHiE
Fig. 6 Verification of interaction between DaKNOX16 and D4ZF-HD
: DaKNOX16 78 M HY cartoon, sticks #i3X; D4ZF-HD {78 Mk (1Y cartoon, sticks FE3X, Uik W% A (o ek
Note: DaKNOX16 is shown as a pink cartoon, sticks model; D4ZF-HD is shown as a blue cartoon, sticks model, and hydrogen bonds are indicated by
yellow dotted lines.
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KA TE AP B9, T KNOX FE R 7 S 2 i
IR+ Rk, AT % e B — A Hek g 7
FEARI) DaKNOX16 L, 12 HAT #1711 KNOX
FER PRSP ES IR, B2 — Wt f, ARE R
1 44.99, WA AT EE N, SATATEH
WFoE 25— 20, i 1 5% S s Bt KvOX 3k
PRIFEA [F] 41 2L 1) RN R, 45 R 78 DaKNOX16
FEZE HeEErh Rk, HAEHEE RO B3 =TI
M2 LU R IR K, BOHEN DaKNOX16 %5 [H Al fE
S H5EESERENESEN . 255 X
KW, DaKNOX16 H:H 5 IT AtSTM SEZC &
B . TEBIREIT Y, AtSTM & 2543 A 2H 20 et i
T, 58 STM 8B {R 58 4t = SAM K ik ¥
WEELSE T, DaKNOX16 3R s +& 4 54
Az 20 23R IR A DG B IS 4% JeF CAT-box, DL K&
AR e Ve A (6 7% B2 W ). ABRE, 7K 4% 1% i) 3
TCA-element, 7% 2 Ml . TG4 P-box 45 ), X 4k
55K DaKNOX16 FE W REAE B ZE N . JE4E
Yyl A Gy 22U A RE T I R 55 T L
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AW 5T FI) B B XA 52 0k 2 16 4~ 5
DaKNOX16 B {F 5% 85 [, 8 2 T 6E B A1 SCk
7%, R Rk BAFAE ] D4ZF-HD, D4ZF-HD
J& T ZF-HD(Zinc finger-homeodomain) & K 5 i%
WG o ME R —Fi A e S S R 7, BEAR R R
SERE 3 (ZF-HD ) NS W 198 s e =X P T 7 AR A T
(PEPCase) i i 5L K (38 A28 19 [, 8 2 5 R
G518 TF . RBMH . M g I N B 2 5%
AR, HB21 & ZF-HD &R 805 % 5 ]
T, 2 5MEFRIR G T, & AP2 1Y 380 45
HB £ KAE i ABA (WA Y)6 UL R, DT 42
U IT AL RS ZF-HD %% 5% [ T-7E miR157
I3 IR R I B S BCRAE F S5 AT >,
Y, A7 B I 1 SRR, ZF-HD SEH ()
Fik B, R T HATRER SR PO PERY . 7E
IKAET, OsZHDI HEPH 13 323k IS KRG - f 6]
it AT ), @ ot % DaKNOX16 Y H./E R
1, AW 5E A BRI RE G % R B 1, FLm o ik
JEN P SEEG FHH, DaKNOX 16 5 D4ZF-HD f77EH.
YEX A, 0] DAZF-HD e 2 Ehn et 2 558
EEEY e R (- SR BLE: 17 811 E) VA Ja L7/ pul
T, DI L H2 B () B2 45 2 B HEE Y R A= K

R

25 Lk, AR NS B P T T KNOX &K
LD i 5L DaKNOX16, 43 1 % 3 K () 3 Ak
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5 DaKNOX16 H.{E % 1 DAZF-HD, X} % A fi#f
KNOX 3 [N KR 1E S P2 il 2 vp i P8 5 1)
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Characterization of DaKNOX16 gene and screening and

verification of its interacting proteins in Dioscorea alata

Lin Huiting'”, Zhang Yuting', Zhao Aote', Huang Xiaolong’,
Wu Wengiang’, Huang Dongyi’, Xia Wei"*
(1. School of Tropical Agriculture and Forestry (College of Agriculture and Rural Areas, College of Rural Revitalization), Hainan

University, Haikou, Hainan 570228, China; 2. Sanya Nanfan Research Institute, Hainan University, Sanya, Hainan 572022,
China; 3. School of Life and Health Sciences, Hainan University, Haikou, Hainan 570228, China)

Abstract: KNOX (KNOTTED1-like HOMEOBOX) transcription factors are involved in the morphogenesis of plant organs and
regulate plant growth and development. The specific expression of DaKNOXI6 gene in the tubers of Dioscorea alata was
identified by the expression profiles of different tissues of Dioscorea and homologous alignment, and the function of the gene was
analyzed by bioinformatics analysis and yeast two-hybrid experiments. A total of 12 Dioscorea KNOX genes were identified by
HMMsearch and BLAST analysis. The phylogenetic tree was constructed with KNOX genes of rice, Arabidopsis and potato, and
it was found that DaKNOX16 was closely related to Arabidopsis AtSTM. Transcriptome data showed that DaKNOX16 had the
characteristics of high expression in tubers among the 12 KNOX genes. DaKNOXI6 contains conserved KNOX1, KNOX2,
Homeobox KN and ELK domains and is an acidic protein composed of a-helix and random coil. Through yeast two-hybrid
screening and yeast point-to-point interaction verification, it was found that DaKNOX16 could interact with the transcription
factor D4ZF-HD. It is hence speculated that this gene may exert its function through interaction with the transcription factor
D4ZF-HD, which provides an important theoretical basis for further understanding of the regulation of tuber development by
KNOX genes.

Keywords: Dioscorea alata; DaKNON16; characteristic analysis; yeast two-hybrid
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