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KB RRERUERIET

&2, TR, XX, #ua#E, =7, K=, E#EE
G R Al R 2 AR 2 H R 2 e, K Vb, 410128)

W= LIEIE A K[Bletilla striata (Thunb.) Reichb. .M. BeZE. mh. 28 R 7o ME ik,
TE2 IRRACER BRI AE N,  WRAR I @G H A I E S 4 B A R .
WX EAE A KA RS E N EGHAE R REEMAT TR, B SOd P B SME A R
FEMEYAE KRR,  DMEdE @A U R A o X — AR A R s i AL A
FKTAEMIT A SR B, A 254 MS+0.5 mg/L 6-BA+2 mg/L 2,4-D 14 K &
HRFFRRERAE, FHIFEN 86.1%, HIZEFFEMHHALULE R, M=,
HEEE KFh 7 BTSSR AR T hERE, HRAREGIELEEER, HEf
AU TR, SHWECE, PR, EAg. URFRIMERER, KA &KEHGH
SUTE A B R RS FRFE N MS+1.5 mg/L 2,4-D, Mfsis. T4, HBUIR, HEFiteess s,
WA G BAR T4 12.267 mm, ALK, 29 19.4%; AE F o mtERE gt N
MS-+0.1 mg/L 6-BA+0.1 mg/L NAA, bk 91.7%, HiESAEHgEL, Bk
N 8.3%; mIEEMRETFRIERCTT 9 MS + 11 /L 35/l5#r + 0.3 mg/L NAA, A R =
BN R 66.7%. T UL LA R FHARR, AT AN 1R G200 1 & 2 055 Rk
AR N BSPMM(T% 1 H 75 BE A8 A7 B L [R)) & BsPGM(] % B 1 R A8 Ao i S DR b AT i 3%
ik, RIERIF S O &S, BsPMM AT R LN 14.6%, BsPGM $54LRINH
290 8.3%. WRFUINEESL T AL O KB ERRAE R, WIEIMEARIEEE. BHALNE S,
BAT B AT BIBAE e A0 DA AR R AR SR A AN S e S5 . B 30 ek, a7
AR L5 T RN T & o 1AL B AR RO R 1 B 2 W S PR T R AR A
FIRs L o RS SR i TR S . SRR AT e B E B AR R, EHEEAK
L DR TR N AU 038 77

KEIR Bleak, AR, BHEY; BEE

F1 X (Bletilla striata), XFREK. A%, K=%, 2—MNHTZRIREREZ, N
ZHEAMA =R G e, TESMT M. SN DY)ITRIBEPESERL(ZUO et al., 2017),
EWA SO E P AR SR HAl, KA AR ERE SRR T
LI B R BRSO AR TR, B R, FLR R IR B R A
(ZHANG et al., 2020); ¥ H IR EIEAFAEH K ZEAL(WANG et al., 2018). 4T EKL21E
RIEHE KIS . YA FR e — Rl RE W EE L, o ZNH
TR PR A (LI et al., 2025), [HEIEA KA AR AR, WHIREZH
F LR AMERWU et al., 2022) R 7S @414 1L %N 36.50%(CHEN et al.,
2022), MEMER— RO AR PR ) TR A SRR .

I &% 2 B8 (BSP) & R A6 A S b — R B B AEME R 7y, 247 T80 A Rk,
HAL R H R RN, 35 D-E & REA D-H & FE(LIANG et al., 2025), & —FliEsr
TRk E Y, BRAWSObm. EIAENSEZ R, TEMNHATEY. k. &
WHEE 7T (ZHAO et al., 2024). 57 &I BsPMM 1 BsPGM & if#% BSP & Mt iz iz
M CEERER(XU et al., 2019), FEHABMED Y, FRE PMM HF ] S5 20 w4 s
46.8% GDP-H ZHFERTA S RN, IEINZEE R L IS 2 0 & i e s L (L et al,
2025); PGM & R 4t BE AR G i 15 p 1) SCRa PR Iy, ek 7R 42 0 26 0 Tl I 2 7 A P 52
WERZAT R AT R LR, 235 2 M 2 46 2 i 1) P2 AN A UK (HOU et al., 2024). BT, 1
F1 % R St 3 1 A 2 R (RO 9 oA PR

R, BEX 24 a0 A R AR R R AR AME R L — . AR AR R AT E, LA
SEIZERD . BARBIERMREH AR, ALk R AR A SR, TR
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BRI, @ H&AHE AR R, IR SR BsPMM #1 BsPGM %
R NEARAEL, FEALEAE BSP A USRI I M FALBOR,  IRZEAE A AR
2R 5 BT IR AR AT Tk

1 #RERFE

1.1 EOHR

R LA R AW E X AR E, T 2024 £ 9 FEPbik KN —. THUE
JATAR U . BRI R R TE A iR .

1.2 FERNEEE

121 FERF

MS JEREIEFRHE . 2,4- A E LHR(2,4-D). 1-25 ZER(NAA). 6-7F FI L JIRNEn4 (6-BA). 19k «
ThaE, LA ERFIEI A Hrat.

122 FEMNEEE

B TAE S (LR EIT S A R AR N LA 7R (L) B2 S A IR A A
SRR IR AR (BB T AR AR AR B RSP (SEMSE (P E)ARA ).
DYY-7C BUr A (AL 5t/ —18%) ). FR-1000 & Ihfe ik g i 24 (L EH
BHERAR). 9.0 om — S IR M REAE YL B AT G PR A 7).

1.3 REHFZE

1.3.1 AHGELRESSREIMEETFIE

Q) VASHSF M. LR e

W KA EAE 0 KR 75%40 5 ST EE 5 min, N 1 g/L HgClo FI¥E R 15
min, 7EBE TAE G B LHE/KIEEE 3 - 4 k(LU etal., 2022)j5,  SHIT 5 Bk Fh-1-25 51 4 b
1E MS HEARFRAE L, BTIRE 25°C, BN 14 /AN EREM0 N BSR4 T T
pE

(2)/ME TR IE S B HLFE T

SRy 0 i AME AR AL K B 25 ST (ZENG et al., 2024),  DARTIASRAS 448 A &
THAFEOARL,  RIIBOEAR . 250 M ZERR TR FRAE A K i 77 (Plant growth
regulator, PGR)FC Eb (1) #7541 44355 S 84 97 55 (1 mg/L 6-BA+2 mg/L 2,4-D. 0.5 mg/L 6-BA+2
mg/L 2,4-D. 0.2 mg/L 6-BA+1 mg/L 2,4-D)+it17557%(LI et al., 2005)(HOU et al., 2024),
W5 FHR P H R RA%R, ikt PGR MR K& & s .

1.3.2 BipAARIEEIE S

PR AL O K EHAE PRSI, DL MS ABEARREFRIE, 3 I AS [ FE (1)
2,4-D(0. 0.5, 1.0, 1.5. 2.0. 2.5. 3.5mg/L)(ZHOU et al., 2018), ¥ it @{j2H L1 50 k%
FRFE . BRI B A LS B NG R R, WK =B E e AL AT,
R 12 MR, WL R AL A KRS,  FrRIR g e I 2% i & kR R
Gt T R E,  FENFBEALPRE =AM R R, WMEHESER, W AERKRD,
i e 846 ) S AR A L S UE 5 ) PGR K FE

1.3.3 BGHEANSTURERTE

MR S A6 1 S A ARG ROR, Bt IR A A 200k S AR AR F7 BE (Huda E et al.,
2022). DL MS MEEAEEFRIE, AN INAS R EE f 6-BA(0.0.1.0.2.0.3 mg/L) K% NAA(O-.
0.1. 0.2, 0.3 mg/L)H T ibss3%, IEBER NI B AL LN TS, &l
12 MEEfha, T, ERFRERE T, 7 KT O, B EER, IHES
TR FE L

YT IAA AETE G R fR . VR TS )R B AR s ) 1), AR TR R L NAA RfE AT, IR0
InEEFRILAE A LM AEAR . 7E MS BEflisr gt b, i VAR IR VS 2 A R e B
NRIRFELE] 11 g/, AR RAEKIGMRE WS F(HE et al., 2022). FEIIAAFREE
NAA(O. 0.1. 0.2. 0.3. 0.4. 0.5 mg/L)(ZHAO et al., 2024), LML EREE TR 1F. 7
RTINS, ek BEFEREE, HirEARE,

1.3.4 BEHAERNGE

()78 (A S 1 A SR s s o vk i e
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LA N B A AR 3R, im0, 0.5, 1.0, 1.5, 2.0, 2.5. 3.0. 3.5mg/L %
B (PPT)/E NALFEAL(FENG et al., 2014), SRR 12 BR/NMERBLE— & A KL
AR, FHAZRES, FGN IS ZE RN LIRS, SiEARRE PPT F&
16 A K @A AR 2

Q)YRFFE AN T H LR P N LA 44

BT BsSPMM . BsPGM %:[K J 5% Y6 hric 3£ R GFP [ GV3101 AT #1R Y846 1 K @ A%
L, fERFTFE OD600 {HM 0.6 i, RA@AHAIL 20 4050, HEILEEHRE L, 2 KF,
FATIA 400 mg/L Timentin [ KB KN @AGRHATIELE, HERENEGHSRMAERNTER
T (WANG et al., 2024), R EHkREFRE L TRFE, A GEEER 12 Hei s
Wik, 3HEK, 1 R 1 k(LI et al., 2022), fRIEFREERMFE, HEMiERRE
FREHEGAHL.

3V A AR % 5

M 1.3.4(2)& 25 PPT huik@(h 4, FEHLBbIESTE AL PCR %, #ifr@tid
SR INEEAL

(4)Pu I A s L 2 e AR

WAL P E A AL Bk i 57 5 LT A S . B3R NIEE 25 C, A
W 14 /NI IR0 /NI BRI, A K BN S 2F R e NAEAR B 3R b, RN E BIR Y
PPT Jiii 557741 60 K JG 4T PCR K& K A KRS BT 10898 A M AL T A RAR A4k
BHE A TR 4 DNA X7 G2 E0E DNA, R4 Rk ak b H 3 R B s
MG BRI S AT PCR §38,  DUSGAIE H RS RIhFEN, R HEBR S 1E
R B AR R R SR K] BsPMM I BsPGM 1114t . #7384k & °4: PCR Mix 10 nL. DNA1
pl. FWEAMTRHESI& 05 nl. ddH208 unlL. PCR ¥4 At 95 C5 4
Bh; A5k 94 ‘C30 #p, 1Bk 58 “C30 b, iLff 72 ‘C40 ¥, TEHECH 35; 72 'C10 4
B4 CIRF. IRNEEHIG, KA 1%5 R G ikt DNA FES TR, @it 4
B AR R B EE L KIS R 59 1 H T 475 (BsPMM . [ BE K /N 950 bp.

BsPGM #j 2000 bp), % iz NI . I, FT%E4 RS 1 BsPMM
Y BsPGM st #030R

AL A RO = (B M 3 R AR B H A A 0 e AR 2B i B A % H ) X 100%

(5) R AT B 15 Y S i

SRR 43 Ak B 5 35 R 4 T R BT R B IR SR ACLAR AT B V5 G AR RIS BT TR, R
BVEBEAT HER S . B R PCR i, i1k RIF) 1.3.4(4), HU¥E H 3k 51 #1151
Y347 RCR ¥4, BB it KRG ML & 45 . &9 1 P40 (412 750
bp #1 1800 bp), MIw]HE i A& A HHIZE K BsPMM 5 BsPGM A AT -

1.3.5 HIESH

F Excel A #EATH3E#43,  F] IBM SPSS Stastics 26 i ff 14T B K 277 2 43 Hr (ANOVA),
Duncan % E Wik g T B 0.
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Fig 1 Growth process of Bletilla striata sterile seedlings

a ~ d represent the growth and development of sterile seedlings of Bletilla striata at different culture
time.Bars =1 cm
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BRI, RUEIRFMEE, EREHRLIT.

2.2 HEYEKFEHFIRENEEBRARIMEFRGEAFTF RN

UL A ARG E (R 25 i 20 E TR SRR, 420 - 30 KEHIRIM T
WEAIMZER . B HETE A LA K mh, FRmA R RE R G g, i, B
SN, KIS A HA S 2R E,  H 2.0mg/L2,4-D N aHLTE FRILT
77.8%(F 1)

F 1 AEEEEARFE 2, 4-D IREE T REMGALRE T (%)

Table 1 Callus induction rates (%)rom different explants under various 2,4-D concentrations

2,4-Dichlorophe oxyacetic (mg/L)

Organ

0.5 1.0 1.5 2.0 25 35
Root 19.4+12.7¢d  36.1+4.88c  50+8.3a 41.7+8.32b  22.2+417.3kd  13.9+9.6¢d
Tuber 36.1+21bc 61.1+12.78b  75+22a 77.8t12.72  61.1+17.380  22.2+9.6°
Leaf 2.8+4.82 5.6+4.82 8.3+8.32 5.6+9.62 2.814.82 2.8+4.82
Bud 22.2+4.8¢ 417422 38.9+4.82 36.1+12.72  13.9+4.82 22.2+4.8bc

NEERREK p<0.05, BEREFHEIUEE, TH.

NARGNEL A SZE@HHL T S50, AU LR E il 7 A RKR R
(1 6-BA 5 2,4-D % HiFFRERME M R EIR, &5d 30 Ry, 76 I1414b8d, 0.5
mg/L 6-BA 5 2.0 mg/L 2,4-D WA &K, BHALNEFRBEKRE 77.8%it— 12
FH5] 86.1%(K 2). Il HALFR ) FROR S | HECHIEE, ZRAEE N HGEEMA 6-BA
PRI PR T 2,4-D W, SRS FFUREE TR, GEHFRLVEERN, KR
Wi | HoNEEAE B LR R H 205 T 1 AR KR R R & .

R 2 TREDERKREFIRE TR E AR 3%

Table 2 Callus induction rate of tubers under different plant growth regulator concentrations

No.of 6-Benzylamin purine 2,4-Dichlorophe oxyacetic ) )
) Callus induction(%)
medium (mgl/L) (mg/L)
| 0.5 2.0 86.11+4.82
Il 1.0 2.0 75.0+8.32
1] 0.2 1.0 44.4+1.27°

BAR EIREERR WP RAE A LRI @R S DU, (BRI T @ H 5P
FEA R R, S0k, K BRGSO R AT T B AR S AT (Alexander
Betekhtin et al., 2018), RECERZMM IR @HAL IS (K 2). LR VPR Y
LARAERR, MrfEd SRR iR 30 Km, HMERHMR TRERSIT L, A
SR EAR N P B SRR D> . R T I Eefi sy, ARk R e LA 152
A LU JE SR IR AR HERT L o




2 B A L HR T

(@) PRZESMEARIE IR (RN ); (b) PRZRSMERRE TR 30 KJ5; () Fh-FAMEMREE TR (FEFNI); (d) FbT
SMERR I 30 K5 . Bars=1cm

Figure 2 Callus induction from different explants

(a) Early stage of tuber explants culture (inoculation ) ; (b) Tuber explants were cultured for 30
days; (c) Early stage of seed explants culture (inoculation ); (d) Seed explants were cultured
for 30 days. Bars=1 cm

2.3 2,4-D REHEXNAGELIEERNR R

TG TR R A F AL R R A B R ¥ AT MS SRS SR OIS FIIRE
2,4-D, }53% 30 RAELMER(E 3). Kb LA 4R 773 MS+1.5 mg/L
2,4-D, HBRMEHHNERY 12267 cm, FF. TH, 2HFHR, HERERE
3). 2,4-DIRFEN 1.0 mo/L B #EfL A 35T, WRER BT IR FEfl A T 4 Al ) S A0 R
X Mi(Mesnage et al., 2021), FEERYBEAAGEM1G . BEFAE 1.5 - 2.0 mg/L JE
WA IER, W] BE-S5 S ARIE PGSR . Pk RG0S A 9% (da Silva et al., 2024). i 2.5
mg/L B HBAL R TR BT, ARSI R 2,4-D [ 280N 5 35 4 s 1 18 im0 R 3
T2nfEl(Diao. 2025). JXFlRUIE AR fh a4 [ i T 2,4-D XHAEPAN M R AR R O, fIRIR
FERTREs T U R, AR BEOE DR, T v A B U A1 e PR A » 2% TR,
MS+1.5 mg/L 2,4-D /& 5518 11 J W 58 4 2H S8 B 1) e A R R

17 SO\

3 AL LB AR AE K
Ela-h k& NO0-3.5mg/L 2,4-D #fE FEfAR A KN . Bars=1cm

Figure 3 Proliferative growth of Bletilla striata callus under different treatments

Callus growth under different 2,4 - D concentrations (0 - 3.5 mg/L) is shown in Figs. a - h. Bars=1 cm

®R 3 RUEBRBHALIEES T
Table 3 Statistical results of Bletilla striata callus proliferation

Callus growth status

2,4-Dichlorophe
Group

i i (0
oxyacetic(mg/L) Color Texture Diameter(mm) Browning rate(%)

Soft, moist,
a 0.0 White green 18.067+1.8612 19.4+4 .8bc
water-soaked

b 0.5 Yellow-green Dense, dry, 9.233+2.413¢de 36.1+17.3%



partial lumpy
browning
Yellow-green
Soft, moist,
1.0 partial 13.133+1.106"° 69.4+12.72
water-soaked
browning
Fresh yellow Dense, dry,
15 12.267 £2.75°4 19.449.6°¢
green lumpy
Light yellowish  Dense, dry,
2.0 6.367+1.358¢ 13.9+0.127¢
green granular
Soft, moist,
25 yellow green 15.633+£2.043%  69.4+21.02
water-soaked
Yellow-green
Dense, moist,
3.0 partial 7.933+£3.707% 72.2+21.08
granular
browning
Yellow-green
Dense, dry,
35 partial 8.5+ 1.758% 47.2+21.0%
granular
browning

24 EMEKEHHIRENAGHAS R ERL IR

ARG NA RV EACT AT AR B IEIRAE T (R 4), 72 0.1 mglL 6-BA+0.1
mgll NAA T, S7EF R RBTALEUMLI F L) 91 7%, LBLE I 83%,
ZIRFEVE N RBOE IR . I FR R 60 RJE, FRAKIRN REF, (HAMRSE
182 (/&1 4).

&4 KEALEHAZMG T

Table 4 Statistical analysis of Bletilla striata callus differentiation

Growth status

Group
6-BA NAA
Germination(%) Browning rate(%)
(mg/L) (mg/L)
1 0 0 33.320.0¢f 33.310.00¢
2 0.1 0.1 91.7+8.32 8.3+0.0¢
3 0.1 0.2 75.0+16.7°¢ 8.3+0.0¢
4 0.1 0.3 58.3+8.3¢ 25.0+8.3¢



5 0.2 0.1 83.3+0.0%° 16.7+0.0%

6 0.2 0.2 50.0+8.3¢% 33.318.3%
7 0.2 0.3 33.3+8.3¢f 50.0+8.32
8 0.3 0.1 66.7+8.30cd 16.748.3%
9 0.3 0.2 50.0+8.3¢% 33.318.3%
10 0.3 0.3 16.748.31 41.748.3%

B 4 KLiea kB s

a-d RS UAFR R EHELR: (@) 7420 K; (b) 7430 K; (c) 74t 45 K; (d) 734t 60 K .Bars=1
cm

Figure 4 Differentiation of Bletilla striata callus.

Temporal progression of callus differentiation: (a) 20 days; (b) 30 days; (c) 45 days; (d) 60 days. Bars=1

cm

NIAEAE A S A B FR AR IS B ), ARG L MS Jydkatis oRdk, B 7 AR
FEIT IAA FIT NAA A FATAERR R 77 45 R ITE 1.5 mg/L IAA + 0.1 mg/L NAA % T, &
2160 KHFR, AMFEEMAE 47.2%, HFIE 33.3%. FESOVIGINE TR B IEH
F S I DL NAA 5 3275 25 (R 5), I Im3st i B0t 6 40 A AR A BT A0 B35 R 1,
7E NAA JKFE N 0.4 mg/L B, AEMRZRIAE] 66.7%, F IR B R A 0% NAA
IREE, WA RGETHEAE B AR R AR AR R

R 5 AR T EL A LS E RS

Table 5 Statistical analysis of rhizogenesis in Bletilla striata callus under different phytoplant growth

regulator treatments

Growth status

Group

Add agarose concentration(mg/L) NAA(mg/L) Rootability (%)
1 11.0 0.0 52.8+9.6%
2 11.0 0.1 27.8+9.6°
3 11.0 0.2 36.1+12.7b¢
4 11.0 0.3 41.7+22.0¢
5 11.0 0.4 66.7+8.32

6 11.0 0.5 36.11+4.8¢




25 ZREEBERBEGREREECTHNA

251 PPTREXEEBARAEAGHELATFENTN

WA H L R R B G Sk R R PPT IREA S M FEIKER 6), X PPT WKEN 1.0
mg/L I, 98 A R A HAAETE R 61.1%. Bk, A6 1.0 mg/L i) PPT WK E1E
NEOHLE SH BP0, AECRRE— € B SIS RS LT SR R PR A
& 6 A PPT IR N AL A K& HIRE

Table 6 Survival rates of Bletilla striata callus under different PPT concentrations

Growth status

Group
PPT(mg/L) Survival rate(%)

1 0.0 91.7+8.32

2 0.5 77.8+12.7%

3 1.0 61.1+9.6°

4 15 33.3£8.3¢

5 2.0 16.7+8.3«

6 25 25.0+£8.3¢

7 3.0 5.6+48.1¢

8 35 27.8+48.19

252 RAEAIRFHROE SHHE

AT B FIEAAARIINEIE R 2 HGE P8 UL, Bk ResE iy,  HOT s (A v fay o,
BAESAT, ARMK(L et al., 2024). LARAT RN FIEFAK @ HIUES PPT HffE 57
HERR 14 KA, WSS ENEENSR, BERNEHALNRREORRCR, Bt
W, MM RERR,  ORER T REFFILERE(IE S a-b). M2, REAL IR &
AAVETHIE T TR B A RIS, REUDNA UL G IR, AR K,
AREAAG e atte, MR, BB AR AL TR (R 5 ¢ - d).

N

B\L‘. “"& g

5 I H RE AR G

()it FEik BsSPMMFLE:%); (b)id Fik BsPGM(FLREF7);

(c)id %Kik BsPMM(#it i ik); (d)id ik BsSPGM(Hitk k)

Figure 5 Agrobacterium-mediated transformation of Bletilla striata callus

(a) Overexpression of BsPMM ( co-culture ) ; ( b ) Overexpression of BSPGM ( co-culture ) ;

(¢ ) Overexpression of BsPMM ( resistance screening ) ; (d ) : Overexpression of BsPGM ( resistance
screening )

253 PAMAEGAANSHERIEE

R perEiiig m Bk @ H LA N IRk, 20 RAAIH AL, 4 2 MHJEH
EERKER1em, MAECON2-3f, IR RAERIEIRE, 1 -2 )RR e
ROLA 6).



Bl 6 7i: RAEEHUIVETEO AR, A S EHERIETED AKE
Figure 6 Left: Differentiated tissue culture plantlets of Bletilla striata after infection; Right: In vitro-rooted
plantlets of Bletilla striata at the post-differentiation stage.

i PCR EEMMER(H 4RI 7), WRIGHERERY, LALTE GV3101 /3
BsPMMBAE AL G, M 48 D AR YL AGH L P i 23015 7 MR EAE B IS, etk
RN L9 14.6%; TZARFTH GV3101 4 T ¥ BsPGM st fE364L)E, M 48 ARG &
DI LATIRTT 4 RRENPEAT,  FAL I HR 2109 8.3%.

M1234567 89101112

B 7 oA R 3T W 2 P s )

VKIE 1. 9 REMGMERIEA KARE,  WKOHE 2 - 8: BsSPMM #4L T,  ¥kid 10 - 12: BsSPGM #{L T
Figure 7 Agarose gel electrophoresis analysis of the complex

Lanes 1. 9: Wild - type; Lanes 2 - 8: BsPMM - transformed; Lanes 10 - 12: BsPGM - transformed

254 RITESHELEE

FERFF RS RIe, X h v A S5 AT 7 PCR G . HIMK&E RER, 7F
T2 KN BSR4k, S AT TRER AT 57 BsPMM. BsPGM %
R BEK/N—80 (I 8). &5 KW,  J5 YL A ARG BT B0 E A0 IR R A 1
Wik, ARHARIR R

M12345678 9101112
2000 bp

1000 bp

750 bp W w
500 bp

250 bp
100 bp

8 T V5 G 5 5 BB IG5 FE PR AL U

VKIE 1. 7: GFP BAL-F AR R VA ) PCR 4 3 M) 22 0 I, PKIE 2 - 6: BSPMM #eAL P b Bk
P PCR 3G 74; ki 8 - 12: BsSPGM ¥ 4L -FHk L HEEL B &1 PCR 4738 74

Figure 8 Agarose gel electrophoresis detection for identification of Agrobacterium contamination

Lane 1. 7: Negative control (PCR amplicons from colonies selected from the GFP transformation plate);
Lanes 2 - 6: PCR amplicons from colonies selected from the BsPMM transformation plate;



Lanes 8 - 12: PCR amplicons from colonies selected from the BsPGM transformation plate

3 g

I F A AR BB s 816 3 S i S8 A T 1X — i SR B R, AR AL T
B RBAR AR, LR ITHEAT 7O () EE 756 A S A 2 B i 2300
FIRE, GREMTSRESWRSZE>m )y, Ko kb5 e a) S8y w2
THAH ., REPEEMIFFRERACT M,  EHAEATEE R AMEAKRIE, 75 R A58 H
Wrfl. @MRIT T 2,4-D IRFEXTEAE B K @A HLIGTE R0 . (RIKFE 2,4-D JoiEl &t
M, TERE 2,4-D 2 FEURHALR ZKBRIR, 2R EET), AR T Es
7 F(XU et al., 2022). KL E KBAGHLIE 1.5 mg/L 2,4-D RERIGFARES REF, vANE
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Establishment of a Genetic Transformation System

in Bletilla striata
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Qin*

College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha, 410128
INTRODUCTION: In this experiment, the roots, tubers, leaves, buds and seeds of Bletilla
striata ( Thunb. ) Reichb.f.were used as explants to explore the best induction conditions
for embryonic callus and establish a genetic transformation system under the condition of
multiple subculture selection.

RATIONALE: According to the experiment, the callus induction efficiency of different
organs ofBletilla striata was studied to determine the optimal rapid propagation explants
and the optimal concentration of plant growth regulators to promote the formation and
regeneration of callus. This understanding is crucial for the development of genetic
transformation related work in Bletilla striata.

RESULTS: The results showed that the best callus induction effect was obtained under
the condition of MS + 0.5 mg /L 6-BA+ 2 mg /L 2,4-D, and the induction rate was 86.1 %.
However, the callus induction period of tubers was longer. Compared with tubers, it was
more convenient to obtain callus directly from the seeds of Bletilla striata, and the
induction effect was not significantly different from that of tubers. The callus induction
speed was fast, the structure was dense, the texture was soft, and it was white and
green.Using seeds as explants, the best medium for callus proliferation was MS + 1.5 mg
/ L 2,4-D. The callus was dense, dry, clumpy and bright yellow-green. The average
diameter after proliferation was 12.267 mm, and the browning rate was relatively low,
about 19.4 %. The best medium for adventitious bud differentiation was MS + 0.1 mg /L
6-BA + 0.1 mg / L NAA, the differentiation rate was as high as 91.7 %, and the number of
adventitious buds was large, and the browning rate was 8.3 %. The optimum medium for
rooting was MS + 11 g / L agar powder + 0.3 mg / L NAA, which could effectively increase
the rooting rate to 66.7 %. Based on the above regeneration system of Bletilla striata, this
study used Agrobacterium infection method to overexpress the key enzyme genes
BsPMM ( phosphomannose mutase gene ) and BsPGM ( glucose phosphomutase gene )
for polysaccharide synthesis of Bletilla striata, and successfully obtained positive B.striata
seedlings. The success rate of BsPMM transformation was about 14.6 %, and the
success rate of BsPGM transformation was about 8.3 %.

CONCLUSION: In this study, the genetic transformation system of Bletilla striata was
successfully  established, including  explant selection, callus induction,
Agrobacterium-mediated genetic transformation, and the acquisition and identification of
regenerated plants. Through the optimization of each link, the induction efficiency and
differentiation quality of callus were improved. The genetic transformation system
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provides technical support for the research on the biosynthesis of active substances such
as Bletilla striata polysaccharide and the genetic improvement of Bletilla striata. Follow-up
research can further improve the technical system and expand its potential in the
application of Bletilla striata genetic engineering.

Key words Bletilla striata (Thunb.) Reichb. f.; Bletilla striata polysaccharides(BSP);
callus ; transformation



