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Abstract: Hexokinase is a key enzyme in the process of catalyzing the phosphorylation of hexose in plants. It is involved

in the process of plant growth and development. We cloned hexokinase gene MeHXKS, which is mainly expressed in cas-
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sava flowers. In this study, we used the yeast mutant strain YSH7.4-3C to perform yeast functional complementation ex-

periment to determine whether MeHXKS had the function of catalyzing the phosphorylation of hexose. It was found that

YSH7.4-3C yeast with pPDR195-MeHXKS vector could be grown in the medium with glucose or fructose as the sole carbon

source, indicating that MeHXKS could catalyze the phosphorylation of hexose to provide carbohydrate and energy for

yeast growth. The results provide information for further study of the physiological functions of MeHXKS in the flowering

process of cassava.

Key words: cassava, hexokinase, hexose phosphorylation, function identification

FE v G R RS I B R A (B
JSL B PR J5 |, AL B sl s A UG AT
T 4 ik B Wi (0 28 15 SR BE ) (Aloni et al,
1997; Li et al, 2013; Yao et al, 2014) , CHITHZ
o CWE R ) B R AL, B BB R B S A AR O A
YA B AR R B BUE M Y AR R SR AL ik R A e
i ( Granot et al, 2014) . %) C BB H A XN E
Tifie , WE ] 4k O OB Bl R Ak, ST VR S 4 i Py oS
BREAZS5# ARG S M T (Granot et al,
2014) , A COH L 56 TR pR 22 A 5k TR 4 ol 2 )
GG, N[ AE W) O W I8 R 5 e 1) 5k LA
WS WA EE ST R A A 6 A O s A I
BB, TSR TP 4 S OB IR R Y B,
R EFEDRIZH A 9 A Ol I3 il 5 PR R B, K R R TR
M 10 4> OB 2 K B 51 (Cho et al, 2006
Granot, 2007; Karve et al, 2008; Zhang et al,
2014) , CBEBLEG T A7 T 4okt kA 40 i
JT R AR B A% v, S A0 M AL Y 22 R PR BiUR & OB
WG B A £ F A4 P ) B8 ( Cheng et al, 2011;
Nilsson et al, 2011) , tHXHMIR R CHIMEES 5
TAEP T 35 e 3 e N 52 AR Y R B B
32, WA G VR R, 5 A8 Ry W &, I 45 B 1K)
()26 I8 %5 1 RE ( Swartzberg et al, 2011; Xiang et al,
2011; Zhang et al, 2014)

AR RAE T M X LT AR, PR &
B PENY (Jansson et al, 2009) , A< 525 % [ ] £ A
HERT 8 5 (SC8) A iy it B PR 4 v v B 4R AR 7 A
OB 35 X, ) qPCR 2 A A 28 ) M i ity
R R G AT T Rk R ST, & B MeHXKS (3
RIS S5 . KJ417437) FERE v 25 AR B B2 38 L
RARBTER AL WAL RGBT A £k HE

T MEAL FIMELL R 3K (Geng et al, 2017) ,
MeHXKS W REFE R E AT H M A B b &
BAEH . A T3 — 4 8 UE TR SR AT () MeHXKS 3
DRl i % 11 6 11 0 5 LA AR b O i R Ak 1 )
RE , TR AR FH O S 1 1 1 28 A5 Bk YSHT7.4-3C
HEAT TR AN SE 5, 45 F MeHXKS i 1k O 1 i 12
TR TG, Ry i — 25 %5 5 MeHXKS 7E A 35 A i
B R H R A A B RE R SR

1 #R5 7%

1.1 FHiE R E#k

PR : DHS o K A T8 T Bk, © 08 Dl 199 ) 58
ARG BE YSH7.4-3C 447 pDR195 25 #0441 O bk
TR BF 2 AR IR AR YSHT7.4-3C, 384 B0 R0
#H 4K pDR195
1.2 BB REBEMEE

FI A Primer Premier 5 241151 ¥ A Xho
I i Y A7 s /) b Ui 51 % MeHXKS-F. 5'-
TCGCTCGAGATGCAGAAGAAGGTGGTG-3" Fl 4 45
BamH 1 Wi Y1 £ 53 9 T % 51 ¥ MeHXKS5-R:5'-
CGCGGATCCTTAACGATAATGCGAATG-3' , fE4: T.
AW TRARA GG Y, DL = R A7
pMD18T- MeHXKS BRI , R 5 AEW) T A
FRZN 7] 42 P2 19 PrimeSTAR HS DNA Polymerase 15
TR ECEFHETT PCR 971 315 19 MeHXKS 1) CDS X,
23k 3 AR W BE R A vk R I g ROR JE L R
SanPrep #1320 PCR 7= 2lifb i 7 & niic B 9 R Bt
FIF] Fermentas 2y @] 4= 7= ) Xho 1 F1 BamH 1 X}
PCR 79 J2 pDR195 #5447 XU B B2 1, >R H]
DNA Ligation Kit Ver.2.1 {07 & 1% $% MeHXKS F[H




12 1

Wkt ss . KOOI MeHXKS AL RE X F 1547

1 pDR195 AR I 541k DHS o KM ¥ 5 2% 32 25 4
M, KRR T EA AN ERIERN LB ik
1,37 CEIER IR U R T . PRI 7% i
TP KRR 5, M Tag DNA 2R & B 9E 17 3 )
PCR i & PHE Fe b % B A T4 9 TR A BRA W)
PEATIE . SR SanPrep H: 3R DNA /) fli 32
T B B B 7 1E 4 A9 pDR195-MeHXKS J5i Hi I
HEAT XU ) % 5 (Xho 1 Fll BamH 1)
1.3 pDR195-MeHXKS5 it CVE M EREE B R

¥ pDR195-MeHXKS5 Jii #i %% 1k | YSH7.4-3C
FEREZE AR, BRI R B 0.3 mL OB
fiti % £F %€ 48 #k YSH7.4-3C (I H W 2 &5 A 30 mL
YPDA 1532 ILM4ETE I , 200 r + min™ |37 CEY
Rigf % 0D o210 0.8 5L 1 mL R H] 1.5 mL &0
5000 r - min B0 5 min Y B AR S A
500 wL PEGmix (50% PEG3350, 1 mol - L LiAC,
1 mol - L' pH 7.5 Tris-Hel, 0.5 mol - L pH 8.0
EDTA) 1 5 pL pDR195-MeHXKS J5i ki, 743 1R 5
JE W IRACE 15 min;45 CHE 15 min JFIK FEHE
15 min, WZHX 100 WL B WO A1 T 6k R W% IE 1Y) SD
Bk CEFUBRRRIR ) 19 FHr b, 30 °C 8] 55 55
2 d, IR EARE IS LG , -7 1H 7% PCR R0,
1.4 MeHXKS fiE . S HEBEER L O ThBE 43 4

¥ & A pDR195-MeHXKS JFiki Fll pDR195 %5 3%,
B YSH7.4-3C BEHE, DL K YSH7.4-3C BB 43 5]
A R W E Y SD R 85 37 5L (2 2SR ik
J) H,200 r - min",37 CEHRFEEILH ;S 000
r - min" |3 min &0 W A, 8 JCHE ddH, 0
HAE AR, LG R BT 3 i A ISR ddH, 0
BT DI FEZ 0Dy, = 0.2 ; B B 1 TR 43 90
R 4 T LA 255 0% sl R o ol — Bk R Y SD 8% 57
(BRIRWENE) 1,30 CHEI'E IR 4 d, WE W HEA K
L

2 HER54540

2.1 pDR195-MeHXKS BB R A HEHWHEE

H T HIHE MeHXKS TEEEFRIBHAR A58 i1t
Tl A YA Y AR R S ) MeHXKS-F
(Xho 1) Fl MeHXKS5-R ( BamH 1), L) 5256 % AR FE 1Y

pMD18T-MeHXKS5 Jiu ki AR #E4T PCR i, 47 4
MeHXKS R (R ity IX 731, B0 W 6 M vk Gz )
GERFW YHE  BOR/N S U — B, o4, v
FEIEAT PCR WD (181 1) o [MTCRAS Y MeHXKS
2 WY SV ( Xho T Al BamH 1) J5 5 pDR195 fig £}
PR AR B AL DHS o K AT 58 RS2 5 4 e, 4R
15 BB & I 0 20 PP TR e B RO T A
pDR195-MeHXKS ¥ 20 5 ki I 3547 XU ( Xho 1 F
BamH 1) %78 , Z5 18— 45K 4 1 842 bp WH Y
i (B 2) , 5 R /NMAEY) &, X% B] pDR195-
MeHXKS 20 FURLC A # )

2000—

.-‘-
1000 — F———

250—
100—

1  MeHXK5 #:H PCR HLyk % %E

Fig. 1 Electrophoresis for PCR product of MeHXKS gene
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Bl 2 Xho I Fl BamH 1 li§Y) % & pDR195-MeHXK5
#AK M. DNA marker DL 15 000; 1. pDR195-
MeHXKS # AR ; 2. MeHXKS H:H
Fig. 2 Electrophoresis of pDR195-MeHXKS vector cut by
Xho 1 and BamH 1 restriction enzymes M. DNA marker
DL 15 000; 1. Electrophoresis of pDR195-MeHXKS vector cut by
Xho I and BamH 1 restriction enzymes; 2. MeHXKS gene.
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Fig. 3 Identification of yeast by PCR M. Marker DL 2 000;
1-6. Yeast colony PCR; 7. Negative control; 8. Positive control.
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Fig. 4 Growth analysis of transgenic yeast on SD medium
(-Uracil ) with glucose as the only carbon source
MeHXKS. YSH7.4-3C was transformed with pDR195-MeHXKS ;
pDR195. YSH7.4-3C was transformed with pDR195. The same below.
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Fig. 5 Growth analysis of transgenic yeast on SD medium

(-Uracil) with fructose as the only carbon source
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