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PR R AL DI REITSY . Aggarwal 4519 N T
JEEWE 2. (Cicer arietinum ) 3P R FR BEAG 1 & AR
RAFHEAN S FACR R, K IRAE R R IE AeTT2 B
1) 5 5 PR JE W 52 0 S AR ) B R AR b, R AT
FKFS3 B ERE . Chen 7 H AR AFHIZ
P K G (Glycine max ) Fp 1T MR, A5 FEH K
G AR, TR I R 2 A AR I R AR Th g
WET Pif%iz A GmPT7 W Y)fE . Fan %M
AL TR — LR IRRFFRE A TR0, Ead
CRISPR/Cas9 [l 4 5 5 48 78 7% 55 K i B RAR
Y9E T Rfgl B Tfe, [F il 76 57 2 A B AR AR
FIHIET YAO Ja8h FHIIEE. Wang 50 3y T
FEAE R R MR A PR ACTOR, TE5E B A 1R
B SRR BARAR IESE T SgEXPBI SE I 7EHE
=z AT e R R A AR

VSRR 2 SRR 1R
T8 R A 3 S PR SOBE D, I I A AE TAEA) L 30
Y. B P SRS rh 0 SR A )
it S | T FEPE SR A Y B F A
FEIG B R & B AR v, 1 A -6-BE IR 5 i I
(trehalose-6-phosphate synthase, TPS) & — ™ I &
HA YA B SR B, 28 IR A ) 1 T
W AR AT, E AT 38 1 P45 TPSHE PN 122 18 A TTT Ik
FfEE B EE T EM AN, I REUREIT
AtTPS FePH (W5 B R AR 5 (Nicotiana tabacum ) i1
BN AR R 0 P, B BRI A7 R M aa
AEJIN, 1 FRIRIKAE OsTPS1 BY5E 5L R /K R ) g v
WO 0 2 e TP AE R, LT ZE L bR L T R
e AR RIMNGEED, S FRIAAKRTE MeTPST WG
SHEFR T 0 g KO e, LT 5 e s 2
Wl AR, AT S AEY) TPS FER R IR K
SERT DRGSR 5 | T SE S A W i A ) e

H 1 1 AR AT 7K A st L AL s . AT
AU FH RARARFT WA LK A, 7K A
L H AR R, [ EEL 3R IK MeTPS6 HE )
FAREEAIK A, DUBIARAS T 52 8 01 5 0 7 3k R K
FARTRI T o ASBIFSE (04 S it Ry 7K A P bR e R R 3
PRI Ty B 0 i $ (L SE A, o kg A K A A ) v R
AR R AT AR E R AR S

1 #RERE

1.1 M8 T 2023 4F 4 AR AEE A 1 O F
L1 X R AR A KA Rl HL B A 7K AR O Sl iR 4%

12 F 3%

121 BELE LW RITRKY 7 cm
AR, T U] P U) a0 B T2, T s U0 i 45°
RO PR LR A 2 ~ 4 B o BERIEFEY
£ 12 ~ 2/3,

122 EREHBEARGHE SOTRIEHE
pCambial301 Hy r [ Pl B2 g By A W 4%
AW F P2 . pCambial301 & 47 H
CaMV35S Ji 8l F- 3K 3l p-ib 1 Rl (GUS) £ A .
Z:7% O GE ) R 7 pCambial301 430 %
A MSU440., C58C1 F1 K599 &5 3 Fh & M A KT &
B, BARRHEAE AR 1) B 1 pug pCambial301
T 100 pL & MRAHFF A2 S 4 b, BRI,
2) WK E T UK FACHALEE 5 min, B8 TR AL
5 min, 37 °C /KIBAL T 5 min, 7K E# & S min,
FIA 700 uL TY WA KE 2 % 28 °C 200 rmin”' #&
PR SE 2 hy 3) BRI T 50 mg L RIAR%EE
# (Kana) 1 50 mg-L™" £ % 2 (Strep) Ay TY [& {4
BigR3k I, 28 C 5537 2 d; 4) ¥ A sa b VR % Fh T
TAMMPUERN TY WAAR:FRE H, 28 °C 200
r-min” PR IR0, PCR K B TE ks, RA5&
GUS JER 1) B ARARKFF R B RE, FH T 5 Ay 7K A st
LRSS

1.2.3 ¥4k CRA LRI UK
TG AL s 2 Fhig Ak 7 S K 38 B0 AT i Ak Ab
B, IS AR R IR AT 1) 7EK A
A MR AR AR B S GUS HIEEHE T K599
PR, BS A IR T 19 JC R - 3 L 0 (B )

m(Jesct) + m(EPHE)=1 : 1« 1, P B A AT ) 4
FEDERE 1 mL AR () R AR B R TR 2) PRFFIR
BEARNHEE 90%, # il 28 °C, W 70%, B
F2 15 d Ja, WEEEALRUER o KRR L ik 145
VEA TR 1) X /K 4 BT i A i Ab BE 3 A
GUS HFH Y K599 B iAk; 2) 765 50 mg-L!
Kana, 50 mg-L™" Strep TY & 1K K5 35 3 v jm A
1% o) 1G9 A GUS 2R 1) K599 B
R, 28 C iRz g7 22 ODg9 4 0.8,4000 r-min™"
O 5 min, WER TR 3) W HARFE B TIH K, B
% ODggo A 0.1; 4) K4 BB T 5 A7 DA R A6 BRI
FKEE B AR, B2 13 FAR N TR T
W, BRI EE R 28 °C, 5 3E 15 d 5, WERHE AL
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R TG 2 A AR T ARICR, XA Y
IK AR B B ARAR AT GUS LUk 6, Ko Hf
S FAPE B B B DROK R 0 G R R, IR SR ie Ak .
T TR, Gt — FH A T EE K R AR A
FEEACM L ARG 10 MR, AR Ab R
B 3. HRYE GUS Kllgh Sk g Hk iR,

HALE (%) = (AP A bR/
R RE RSB ) x 100, (1)

LA 2 i A 7 i i B Ak 3] . /F Student #-
test K6, P< 0.05 NI EER
1.24 FRAARRAAHGHABR H LEH&
IRy GUS H By #AAR ) MSU440, C58C1 Al
K599 45 3 Pl R ARAHT 1R B, R /K JE 4T Ak
553 S Al T 28 B K A A . RS b B AR G
10 MG FE, BN 3 . AR GUS kil 4
ARG 45 A BREA 38, Lh A 4% TR bR 1 7% Ab AL
Mo 1FE ANOVA J7 25041, P<0.05 A E XS
1.2.5 FRKABREAGHAKBHAZ 5L
8 FHAT I & L By GUS B 3E R R Y
K599 B, 2R FHZK 3G 4 e Ak 1 43 ) b By T 2
YR T02F K R AR . B A FR G 10 446
T, AL PR 3 R AR GUS kil 4 ok 4t
Th 2 ARG R 0 7 AL 3, LB AT % Ak ak
o fE Student t-test %5, P< 0.05 J 25,
1.2.6 GUSALILFHE GUS HLULFY G
N DA GUS 37 & (b st iR w28 ), 5056
PRV S U T . BYBUK AR SAERE
ARAR, H dH,O Ve T, IRARM AR A7k IR 5
BT GUS JLai e 0, B0 B A e
FLIFJG T 50 r-min”! JE3NEFE 30 min, B EHEE &2
To/K ZEEH R e, AR R T IR G I DL
1.2.7 DNA #IRE PCR &R KA ESGHEYIFER
20 DNA $2EHGAH & (db 5T, KA FEHURE i DNA,
Y 100 mg & A HEIARER, R /KIEDE 3 1, G
BEUE AR /K BR 5 B TR, AR R TR,
PR S Ui A 0 T DNA #2131 GUS %
K5 1%, GUS-F:5'-CTGGGTGGACGATATCACCG-
3 .GUS-R: 5-GCGAAATATTCCCGTGCACC-3',
1% (m/v) BEREHL KA PCR 934 74
1.2.8 M HENE-6-5588 4 B MeTPS6 it &
REAAR DR DI -6-0F W2 5 NN K
MeTPS6 M5l . BUAAR 2 N H AR Z SR Kus0

AU, SR F RNAprep Pure /54 51 RNA $#2 B0
& b at, KA )$E BOKR B 1) & RNA, # ]
TransScript — 25 7% gDNA % B & ¢cDNA & i ik
Mg A, 2 E ) i sk G i — 4% cDNA,
M GenBank HH A $% B A 22 (1 1 5 B -6 IR A A%
fiti 5L K] MeTPS6 J75 (5555 : MF684374.1), X1t
MeTPS6 5| #) (MeTPS6-1-F: 5'-ATGGTGTCAAG
GTCATACTC-3', MeTPS6-1-R: 5'-CACTGCAAC
TGTTTGTTCTG-3"), IARZEH cDNA SHfitz DNA
Y14 MeTPS6. K pMD19-T #ifk (b5, E4EY))
X} PCR 4 B4 =47 T AR v, ¥ se B dr ) T
AR BRI, #ift MeTPS6 751 1EH
A 9R 2) ) il B -6-BE TR A L MeTPS6
FEH i R B A . 2% FrditiE 1Y Nimble Cloning
(NC J3F 5l ) He AR U 4y 1 g M -6- B R 5 B 1
LK MeTPS6 33 Fih 84k . VU LA @4 & A
MeTPS6 HE K1) T ZAR TR IR, X MeTPS6 3
HWATY B, I 51 % R . MeTPS6-2-F: 5'-
agtggtctetgtccagtcct ATGGTGTCAAGGTCATACT
C-3', MeTPS6-2-R: 5'-ggtctcagcagaccacaagtCACT
GCAACTGTTTGTTCTG-3'(/NE FHf 4 NC HE#%
KP]) o XF PCR Y P47 1% (m/v) BEREHL
UK, FHEE R RIS & (R o, PR ) a4k Inl i B
B4 . SR NC seReilin & (rg, & B D Fralife
[l 5 B PCR 7™ ) 5 4 A NC i B AE 1 2% 1k
pNC-Green-SubC(H H [E #HF 4 lb B} 2 B iy A
Yy AR5 I 35 8 5 ) 64T NC el )b .
W B 7 W ok A R AR BRI AT
E.coli TOP10 AR, TR IR /£ &4 50 mg-L!
Kana [ LB &K 723 I, #46FCT 37 C 1K
Ki3%0a , Pk PH % s F & 50 mg-L™' Kana [
& LB 1595 I 37 C IR 1555 16 h, HITRBAERAR
Y1 MeTPS65EA, PCR 3 7 Wik 2 A6 KK DX
¥, 0 2 e 390 X0 %) B2 A kg 4 5 B 0 1 B 2
1K, 44 N pGreen-35s:MeTPS6-EGFP.,
1.2.9 MeTPS6 % BT A Bk KA S
T TE T A 57 ) DA ) 7 BE DR K A R S AR B R AR
FIAT MeTPS6 FH it Fik sk (K fpit o, B
REAEW T 1) R G 78 24K pGreen-35s:
MeTPS6-EGFP 3 N2 28 R RAT T K599
2) Xof A T2 R 7K A 45 B s A AR U b #EA
pGreen-35s:MeTPS6-EGFP (1) % AR AT K599
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Pk 3) 75 4A 50 mg-L ! Kana, 50 mg-L™' Strep TY
WAREEFR LA 1%(viv) BTE AL R B B3
) K599 HITE IR, 28 °C PR1% 555 2 ODgy, fH M 0.8,
BDIEERR . 4) KRB R RE ODgy HN
0.1, sty Ak Ab 8 VR R & AR AT P A R 1
AW KR F A T, 28 °C 53R 40 d.
1.210 # EGFPAFt X R AR KA LSH
AR K TP A (LUYOR-3415RG, 3
E) i & SHEIH BB K 500 nm, 7 AR
54N BB pGreen-35s:MeTPS6-EGFP 5 Ak, 1 7k
FARE R, R PR SL SE DA AR . e RO ) 2 A
ZH DNA &5 £ 70 51 B2 3CBH P4 2 56 DR A AR 11
M HR L K 2 DNA, %1t EGFP %X 51 %) (EGFP-
F:5-AGGACGACGGCAACTACAAG-3', EGFP-
R:5'-TCTCGTTGGGGTCTTTGCTC-3"), DI H & 4t
20 DNA MR EAT PCR 714, 1% (m/v) BEEEH,
VKK PCR 724,

1.211 itk ik MeTPS6 % B # 4 & B itk dt F
AR EH I 3%(m/v) B polyethylene glycol-
6000(PEG-6000) 7K 5 # , 1 3K MeTPS6 %
1) Bt DR RN A 5 B DR K AR AR AR AR AR T3
3%(m/v)PEG-6000 7K % e B I, 28 °C H AR
FERRAA RS SR, AR e AT 4

1.212 HEABEKAZSGHREERSTHRE
%% Han U 8 19 7 W00 e 7 3 UK A 2 Gl
RIS & /. BV UL LR RR AR 1 g, R
WEEE Z 0 K, A 15 mL 80%(v/v) 2%, 7E 80 °C
JK ¥ Hh AR PR 30 min, 6000 r'min”' &5.0> 10 min, HX
g, HmUtiEY i A 15 mL 80%(viv) L,
AL 2 W K E PR L S AL
A9, 80 CHET 4B, MEE F/RKELRZE 5 mL,
FH0.22 um JEFLSUENEMR . WEALF0.1.0.2.0.5. 1.0,
2.0, 4.0 mg L' (TR BEMEPRIEWR o B AE St 2
BRI AR B RE (Waters €2695) 1, BFRIERE 10 uL,
KA G+ K& 0.1%(m/v) i NH,OH)
(70 : 30), Jii# 1.0 mL-min ™, #EiE 4 25 °C, xbridge-
NH, R o % A o A I #1925 1R 2 /AT 2
L-min', IR 85 C.

2 ERESH

21 ERRFEANTSHKABBEERULERIETL
SR FH A 5T 4 e A RN K R 470 5 A 12 %60 7K A 4

FEGEATHEAL AL B, 25 5 % P3x 2 Fhoy i 4 RE R4S
HABRWARE(E 1. 78 LR ek,
TERRRRHA AL I A K599 A, Wil AR A A TR
i | ek 1 L BIRARE A R B b, PR L K599
PRI, 55597 15 d JE AR BB (] 1-A) .
TEAR SEFFAH A 1k rh, e Rk T A TS mE 1 K599
PR, PR A K599 RIRFVES, 19746 15 d J5, 1
FEER A R AR (B 1-B) .

GUS 2k e g5 5 i, BH % 3L P A
PR B R i 5 (] 2—A), 1 B A 5% 3 A
FE R A B IRAR B 15 A AT A AR AR (9 2-B) o X
2 FPEEAL T IE AR T 0 AT, 25 R s £ 5T
AL AL R Ty 43.3%, T K S A s 1
EEAE N 63.3%, fo# W THTE (B 2-C) ., Bl
HLEEE GUS #a I FH P A PR 10 B, 42 BOHCAR &8
A 2 DNA, PCR & l, 4528 & B3 ae 4 4 i
GUS 3R 7 B B 45, H iy & KNy 732
bp(El 2-D), I F— A UESE GUS A6 BH 4 Ak
TR IERUK A AR . EaR g SRR KB4
U A e e w = LS A
2.2 FRZBRRITEERITK AR
H T AR A R ARARFT R A3 7K A i FE PR
ARARZR, R K 85 3 4 7 4 32 50 5 MSU440,
C58C1. K599 45 3 Ft & AR A AT B %o 45 T 2 1 7K A
T RE 0 R AL AR o X 3 R B RR X Y Ak
pCambial301. X4%4b FEAE B 0 B IRAR 4T GUS
2 ALGL ek, AR BRI A5 SR e i AR 4
ZEH, B Ak MSU440 Fil C58C1 #ifb R &M%, 73 )
h36.7% Fl1 33.3%; B Pk K599 ML LR & & T
FFATE R, K5 63.3%(& 3). Wik, 7EERK
FF TR A 5 1 7K AR 2 356 DR R I & b i P TR A
K599 FAb R etk
2.3 ARKAHEEEBIKEELRRZE K
FA IR AEAFAE 2 R, — R R TR, 5 —Fh
FEBETZER . R T IRIEX 2 Fh2A R 0 47 U 75 X
IK S AL AR AR RE ), DT S 33— 20 Ak R AR AR
FFEA A T K fa 3 S DR B R AR &R SR K 35 4F
Wbk, IR T %5 8K pCambial301
1Y R ARARFT R K599 W MR #EATIZA G . S5 2R3k
W, B T2 AR R A 58 R 40.0%; 114 T0 2 (1) 4
T AL R B IR 63.3%, i & T 15 IO 2 A0 37
([ 4), ik SLEE R, 45 T02F AR 0 e AR A
TR T ZE A4
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A, BT A BOKEHTR L ik
A. Soil cultivation and cutting transformation method; B. Hydroponic cutting transformation method.
E1 ARRFENSHKAEERERNEL

Fig. 1 Establishment of Agrobacterium rhizogenes-mediated transformation system for Hydrocera triflora

80

*
60
40

AT A IKIEATAR S A
Soil cultivation cutting  Hydroponic cutting
transformation methods transformation methods

etk orik

Transformation methods

@!

AR %
Transformation rate/%

MeCkEGEI: 1.2 23 .4

750 bp
500 bp
250 bp

W TR WD WS WP A e e e

A. FAMERE B R bR B RAR GUS Zetry; B, IR AR TIRAR GUS Ye s C. + 354 vk 5ok 4 m bk il i
AR LA D: FAPEERAR PCR K, “*” 3675 B 25 5 (P<0.05) . CK+, FHPEXTRE, DIZS# k0 K599 FAH i PCR $ 14

705 CK-, BIPERS IE, DAERE BE PR SR RRAR B0 DNA SR PCR §7 5457105 938 9 H A9 BEIR Dy GUS S, FAYS%

732 bp. FrR=1 mm,

A

A. Positive transgenic H. triflora hairy root GUS staining; B. Non-transgenic H. triflora hairy root GUS staining; C.
Comparison of transformation rates between soil cultivation and hydroponic cutting transformation methods; D. Positive hairy
root PCR detection. “*” indicates significant differences(P<0.05); CK+: Positive control, PCR amplification using empty vector
K599 as template; CK—: Negative control, PCR amplification using non-transgenic plant root DNA as template. The target gene is

GUS gene, with a target band of 732 bp. Scales: 1 mm.
B2 B2 tEFEELESKETRENENELERR

Fig. 2 Comparison of transformation rates between soil cultivation and hydroponic cutting transformation methods
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S 80 1 . \% 80 1 .
Q =
< E60f < E 60}
e, ¥
NE 40t b G E 40}
T E l T E
=2l £ 20
g g
= 0 = r— pre—
MSU440 C58C1 K599 IO 24 A T 24
%k Strains Cuttings without Cuttings with
o S apical buds apical buds
AR TR B 25 (P<0.05), RS Cuttings

Different letters indicate significant differences(P<0.05).

B3 FRERBRRIFEKRIKBELLEHZIN
Fig. 3 The effect of different Agrobacterium rhizogenes
strains on Hydrocera triflora transformation
efficiency

2.4 FRIEFK pGreen-355:MeTPS6-EGFP HIF i
NC b R4 A & — il 1] B i R 70 1 SRR R MY,
FETIZHER B W) 2 N ], NC e AR T &
F W 5 & —E 3T Nimble Cloning ALY £ ik
ok, Hrp 0 $E pNC-Green-SubC!" . fH YK %
& pNC-Green-SubC 1 [Y) CaMV 35s Ji ) - % 4%
NC wPEHEFIBRICHEN EGFP. MORZEHRERY 1 2]
At 2k D T 1 MeTPS6 3 X ¥ 51, K B 3

CaMV 358 promoter

pNC-Green-SubC

IR E 2 (P<0.05)
"*" indicates a significant difference(P<0.05).
El 4 AREETEEBKABELRENZIE
Fig. 4 The effect of different types of cuttings on
Hydrocera triflora transformation efficiency

112562 bp, T MK LM% AL H 41, LAIL T #ifk
SR AR, A NC seFERERESk 197511 MeTPS6-
2 71 MeTPS6 B 741, AR15 Wity NC 5 BEHE
B3k (9 MeTPS6 SEINF 5 . #f MeTPS6 31K ¥ 51
5 pNC-Green-SubC #AKHEI T NC Tals 2 i, #7715
B AR pGreen-35s:MeTPS6-EGFP(1] 5) ., £
B, CaMV 35s Ji 3l 79K 5h MeTPS6 Fl EGFP
HATRLA 2RIX

g 5506 bp

0\ EGFP

N (NOS terminator

T MeTPS6
L ' J
‘ Nimble mix
LB T-DNA repeat
7o
o2
-4

|

B

RB T-DNA repeat
EGFP)

B 5 FREHMK pGreen-35s: MeTPS6-EGFP [JHI%E
Fig. 5 Construction of pGreen-35s:MeTPS6-EGFP
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2.5 RIEFHAK pGreen-355:MeTPS6-EGFP Bk,
REEFEESHEKNTMERRE AMRMET
MeTPS6 % [H i 3% ik 28 /K pGreen-35s:MeTPS6-
EGFP, IV JH TS 1 R ARARAT B AT 1 B B R K
152 AR AR AR R AL oK Al AR, R8T
LUK AR, AR S 55 SR K M
MMRTEIES A R ES (K 6-A. B) . X3
DRAE AR A T2 (0 2 YE ARG I, 235 3R & BAE & S 6
500 nm BEGS T, SEFESERRRR IR . 25, 3 5
N (E 6-C); BHMEFE LR B A AR I BRAR 2
ARG, T HZE R SR (K 6-D). KL
TEH 10 BRZE2A TN Ay BH A 5 IR 1) 52 6 AL AR
Ay AR BCE TR AR AR DNA, £ PCR A&, B4
PIRey e EGFP 3 R Br (K 6-F), #E—2uEsk

AT UUSE R AR R IE UK f AR B. AT WOG IR S0k
UK R A b C. 9O BN AR SR IE UK M AR D. 94
DGO IR T B JE TR UK R 2 R PR 5 . ik DR A B B IR AR
PCR A . CK*. B4 i, A2 AR 1) K599 Sy B A i
PCR 4" 14 745 CK. B XS B, DAAERE 35 PR K A AR R AR &
DNA J#5eAi (1) PCR 43474 .

A. Non-transgenic H. triflora under visible light;
B. Transgenic H. triflora under visible light; C. Non-
transgenic H. triflora under fluorescent light; D. Transgenic
H. triflora under fluorescent light; E. PCR detection of hairy
roots in transgenic plants. CK'. Positive control, PCR
amplification using empty vector K599 as template; CK'.
Negative control, PCR amplification using non-transgenic
plant root DNA as template.

B6 EIRRFENSRIEZHME pGreen-35s:MeTPS6-
EGFP ¥{LKf8
Fig. 6 pGreen-35s:MeTPS6-EGFP transformed
Hydrocera triflora using Agrobacterium
rhizogenes mediated method

EATRE LN SRR
W3 JE UK A 52 A MR AN ARG SE PR K f A v
HIAR R T 3% (m/v) PEG-6000 7, 555 3 d
Jei, AR LK A AR R IR (K 7-A), 7%
SERUK 2 A MR AE KIER (B 7-B) . #EH 3 #k
A e DR R R A I L T R AR ) Vi i 5 i, R
B TSRS & B TE 0.032 ~ 0.053 mg-g ™' (& 7-C);
TR P4 AR 38 P T v R 5 o AR, 8 11 (R A
TN ) SR A I L, AT bt 38 A G T 81 VA A Y
XSk SR B SR K A 2 A A R R T R 8 115
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Agrobacterium rhizogenes-mediated transformation

system for Hydrocera triflora

ZHOU Huisen', TAN Deguan'***, WANG Ying', FU Lili’, YU Ying’,
SUN Xuepiao?, ZHANG Jiaming®

(1. School of Tropical Agriculture and Forestry, Hainan University, Haikou, Hainan 570228, China; 2. Institute of Tropical Bioscience and Biotechnology,
Chinese Academy of Tropical Agricultural Sciences (CATAS) / Hainan Academy of Tropical Agricultural Resources, CATAS / Ministry of Agriculture and
Rural Affairs Key Laboratory of Tropical Crop Biology and Genetic Resources/Hainan Key laboratory of Tropical Microbe Resources, Haikou, Hainan
571101, China; 3. Sanya Research Institute, CATAS, Sanya, Hainan 572025, China)

Abstract: Hydrocera triflora is an important aquatic plant that is in an endangered state. Its poor drought
resistance is the main factor leading to its endangerment. An attempt was made to build a genetic
transformation system for and to improve its traits via this transformation system. H. triflora Agrobacterium
rhizogenes-mediated transformation system was successfully established and optimized for the first time. The
results show that the transformation rate of hydroponic cutting transformation method was significantly higher
than that of soil cultivation cutting transformation method. Agrobacterium rhizogenes K599 strain had the
highest transformation rate. The cuttings with apical buds as infection explants had a higher transformation rate
than those without apical buds. The transformation rate of the optimized H. triflora transformation system
reached 63.3%. Meanwhile, pGreen-35s:MeTPS6-EGFP that overexpresses trehalose-6-phosphate synthase
MeTPS6 was constructed by Nimble Cloning technology. The transgenic composite H. triflora were obtained.
After 3 days of treatment with 3% PEG-6000 solution, it was found that the transgenic plants grew normally,
while the control leaves showed wilting. The trehalose content in the hairy roots of transgenic plants was
significantly higher than that of the control. These results indicate that overexpressing MeTPS6 in transgenic
composite H. triflora significantly improves their drought stress tolerance.

Keywords: Hydrocera triflora; Agrobacterium rhizogenes; genetic transformation; transgenic composite

plants; drought tolerance
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