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[ Abstract] Objective: To analyze the sequence characteristics, chromosomal location, gene structure,
conserved motifs, phylogenetic evolution and differential gene expressions of the Cannabis sativa YABBY
transcription factor family, in order to provide a molecular basis for in-depth study of YABBY gene function and
theoretical support for the selection and breeding of superior hemp varieties. Method: The bio-informatics
method was used to identify and analyze the CsYABBY gene family of the original hemp seed plant. PlantTFDB,
ExPASy, MEME, CELLO,PLANTCARE and other online websites and TBtools, MEGA , DNAMAN and other
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software were used for prediction, visualization and analysis. Result: C. sativa contains 6 YABBY gene members
distributed on 5 chromosomes, in which 5 members are localized in the nucleus and 1 in extracellular, they
consist of 185-235 amino acids, and the isoelectric point is between 5.05 and 9.34, the molecular weight is
between 20 582.45-26 282.7 Da. All of CsYABBY proteins contain two conserved domains, namely Zinc finger
domain and YABBY domain. CsYABBY genes have multiple cis-acting elements, and their expressions differ in
different tissues and cultivars. Conclusion: The expressions of CsSYABBY may be affected by hormones and
externally environmental factors. CsYABBY gene expressions are tissue-specific. In addition, YABBY

transcription factor family may play an important role in regulating the development of C. sativa female flowers,

and subfamilies YAB1 and YABS5 may be involved in the synthesis of cannabinoids.
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CsYABBY4 LOCI115715807 rna-XM_030644478.1 5 74950773-74953506 235 A 778 2628270  -0.419
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CsYABBY6  LOC115699020 rna-XM_030626229.1 10 33163087-33165704 185 Afiffut% 9.34 2058245 -0.535
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Fig. 3  Phylogenetic tree of YABBY transcription factors in

Arabidopsis thaliana and C. sativa
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Fig.4 Conserved motifs of CsYABBY proteins and gene structures of CsYABBY genes
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Table 2 cis-Acting elements within promoters of CsYABBYs 4~
Jetk CsYABBY1 CsYABBY2 CsYABBY3 CsYABBY4 CsYABBYS CsYABBY6

S i e A 7 8 10 15 19 13

I 0 7Rl 30 37 A2 1 1 3 1 1

U CISTWLE 2 1 3 1

JI5E 9 T o i ¢ A7 1 2 1 1

IR A7 T ) 7 ¢ A1F 1 1 1 1

R 5 Ie 4 2 2 1
RV A AR R 45 2 2 1

EXS 37 A3 VPR 3 3

R 2 T R 7 S e i G A 4 2

BT A R 1

JIRFL 3 3% 1

T 7% S oot 1

R3 KMRYABBYERERMZYSHE MHMEHHFRIL
Table 3
cultivar ZYS

Expression of CsYABBY in stem, leaf and flower of

N I I ES
CsYABBY1 6.85 1.74 0
CsYABBY2 7.69 2.07 0
CsYABBY3 0.37 0 0.1
CsYABBY4 67.76 12.33 0.3
CsYABBYS 27.24 44.77 0.22
CsYABBY6 11.94 0.05 0

x4 KREFFEBMEEPHRIE

Table 4 Expression of C. sativa in female flowers of different
cultivars
e 0| SD CT BL VF CC T BB WC MT

CsYABBY1 2.28 0.52 1.34 2.76 4 1.24 3.13 0.1 1.95
CsYABBY2 244 185 1.51 198 197 050 3.8 0.54 9.23
CsYABBY3 0 0 0 0 0.06 0.07 0 0 0

CsYABBY4 11.78 2.5 394 5.17 16.1 3.72 18.82 0.53 16.13
CsYABBYS 7.87 1.68 3.42 481 3.87 2.71 3.65 033 9.24

CsYABBY6 4.09 1.61 1.42 444 638 2.05 6.57 0 19.26

TE KK YABBY 3 X )3 8 F X & B 2 Fh i =X 1
FHICAE, v e iy oo 48 R 7% 5 28 oo B0 i
Z KW ENTZ25 T KRR AERKEEN
R, IE R IATTRE &2 BIAN A S R E S
FEAUL RS ST H, FIL (9 N 3 45 09 SR JAZ 25 1 (R F1 R
T AR P A A PR O R Y 5 R R U R N A O e
FHOYMEMREH . 5K ZHHEEY, KK
CsYABBY1 Fll CsYABBY2 Il FIL 4k 7 [7] — W 1% , — 3%

HB A AT R W R e R T A HE DU AE KRR HhRT fE AZ
FRHFMES N FHE AT RGN RIERE
T A R 2 IR R R S M R K 1 YABBY FE R KRR
RS E W AERKEE RIE—ENE-NEINA
[m] i b LA S ZY'S i A B ME 4B, CsYABBYA K3k &
3 T A 3 DY AT R X KRR M A6 Y &l
W

YRR A A FEAR ) A K R & 38 W A 3R
SRR AN 7/ T I (S NV 3 SN VAL AR S
AR, AR ARG A = A ) A kA AR
rh I N P B Y 45 SR R R 282 A T B A AL
AT T R A i R A AR P ) T R
B LA LA B o W A R A A T e
PRl AT L 45 A0 0 0 A AR, iR 4 BF %€, YABBY
B S R HLA XU B, T RLFE 24 U A AR PR W 0
T AN P . FE R, R R R REE R
JBR ME A 10 R B, KRR R A 2R A 0D B 2 R
FALEY WG YR A R A A Y AR
FEM K2R EY B E Y
HARERMEN — AR A MR A= 22 )
e LT R IE T W 28k & W b dic i i) 25 B
Yy 0 e L IF L FIL 0] DLGE [m 35 4835 &,
HEMIAZEAIHE ST R AEHL f iR
M T YABBY 3t B W MY L AW L EF R
MsYABBY 5 23 J5 [] 4 5 A8 49 14 A B il R0 HC At 5 A
& W', B #E B AaYABBY 5 X 75 8 £ (f% 2F ik
WOmR ) A BB R T fE HYY . CsYABBYS,
AaYABBYS5 Hll MsYABBY 5 4b 7 [7] — 3V % w4 U]
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CsYABBYS il fiE 2 5 KR il 26k 5 W 09 2B 15
5 N (S S N 7NV M /8 S 6 0/ B VO S
CsYABBY1,CsYABBY2,CsYABBY4 5 FIL 4k 7£ [f]
— R B I AR ) A A 28 AL S W i B A
LB X o 9855 Dl g, LA b BR] it 2 g R A BIL ) i
A TF B

100 CsYABBY2

95 — CsYABBY!1

7

CsYABBY4

CsYABBY3

CsYABBYS

929 ——— MsYABBYS

451 AaYABBYS

CsYABBY6
Ms. B4 2274, Aa. iK L E , Cs. KK

B 5 B=% YABBYS5,HE YABBYS 5 X if YABBY # R FF
ARG

Fig. 5 neighbor-joining phylogenetic tree of
MsYABBY5,AaYABBY5 and CsYABBYs

Unrooted

it AW E B T B KRR YABBY #% 5 [H -+
PEAT 4 DR A %5 0 43 B, B0 YABBY % 5 H 7
KIKRZEW S B ER A B TR AW YABBY
SEHTRE S Tl RORROE B R E R — E e
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