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Regulation of vindoline and catharanthine biosynthesis by transcription factor
CrZCTs in Catharanthus roseus
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Abstract: Objective To provide necessary theoretical basis for effectively regulating synthesis of terpenoid indole alkaloids
(TIAs) in medicinal plant Catharanthus roseus, and the functional differences between the inhibitory transcription factors
CrZCTl1, CrZCT2, and CrZCT3 on the synthetic pathway of TIAs were analyzed in this study. Methods The virus-induced gene
silencing (VIGS) technology was used to silence CrZCTs with different gene combinations, the relative expression levels of
CrZCTs and five key enzyme genes in the biosynthesis pathway as well as the accumulation levels of vindoline and catharanthine
were then analyzed. Results Both mono- and double-silencing of CrZCTs all down-regulated the expression of other unsilenced
treated genes when they were silenced, and the CrZCT1 and CrZCT2 had similar expression levels and trends. Compared to the
control, the relative expression level of the five key enzyme genes (CrTDC, CrSTR, CrG10H, CrT16H and CrDAT) were all
differentially up-regulated among the seven different treatments ranging from 1.43 to 14.65 fold, while the accumulation of
vindoline and catharanthine was also significantly elevated, ranging from 15.27%—128.24% and 12.24%—96.35%, respectively.
Conclusion The three CrZCTs have similar functions in regulating alkaloid synthesis due to the homology and redundancy
among them. Both key enzyme gene expression and alkaloid accumulation promotion effect all exhibited that simultaneous
silencing of the all three genes are greater than any two genes greater than one gene, and the effects of CrZCT1 and CrZCT2 are
similar, while CrZCT3 has greater promotion and regulation ability.
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KA Cathranthus roseus (L.) G. Don &I THEE}
KHEIEHHER ) IZ 2 A SR — 13,
KHFEAE P RENE & B 150 2 Bk 28 1) W 2E ) Bl
(terpenoid indole alkaloids, TIAs), fL¥EA RLIHUIIE
o S R BRAFES), T TIAs LHATEY)
A BB RGPS CAEIRIR B 2 RH, 4R
s R IEAEANWTIG Do), SR 5 R 2 402 iR ik
AR SAE SRR, SC2 R FNES TIAS
FERIRAEY) TS EBARAC, S BN B
il IR R ImR TR, PR e e K
FHPH SR HEZ) KBTS N2,

M1 TIAs (L2t 8 0%, HAAaREcE&
BRI TR R P S 2% L SO 1) A B AR v 55 I A
B e HATNC ISR B AR A, HEmToik
SEAEIR AR TB YT T IR U351, A, A AT
i R A TR T B m e e A ) &
BRRCR,  AAEAE S A B R B B TR R TR
Mg AR &Y. LIRS T, R
X EE 7V 0 N ) B — @ B Jm R, oA i
A, AR REA RO KIRESE & TIAs 1Y)
AR, MARA R AT S,

I EHRZ R BT, CEfBokBZ
SR 1B 9 2 R IIRT LA DAV R R I AR
ARH2022, - H 3= B TV R A A
YRR BGRB8l 14, el iR R
ik, HEMSCMRIRBACE P& R 2, AR
K, WAL TIAs & BURAR IACEHR TSI 7T L2
IR KB, 2Bl L X L4 il D oo e I ik
ITDIRESEE RS2, SR, KFFAE TIAs H)& AR
—ANEIRE RO RE, T HIRERARE SR, %2
Aot R 2R b R 79 0, e R s IR T AL BRI T R
T KRB, AR R L] M S UL AR,
I TFEXS TIAs BT HEATIR AR TS, K&
TR e R 53558 (ORCA2. ORCA3. BISI.
BPFI. MYCI. MYC2, WRKY %) Fuiil# 51
(JAZ. ZCTs. GBFI1. GBF2 %§) o7, Hrh, K&
1€ CrZCTs (zinc finger Catharanthus transcription
factor) J&T Cyst/His2-type EEI8EAXE, BT 3
ANEGL CrZCTI. CrZCT2 1 CrZCT3. Wk,
CrZCTs ¥JReks b4 &3 TIAs & p oS BB AL
CrSTR M1 CrTDC W)Ja2h ¥ £, FF —F 2RI,
FEKIFIE TIAs & B — A R 7RS4, 5515y
B H] CrZCTs FERF SR A/ 1 4> EAR

( Ethylene-responsive  element binding factor-
associated amphiphilic repression) 11l 3 K| ¥ 71,
XA RE R PH] TIAs AEW0A R 32 2 JE R B3,
CrZCTs WIThaenT LIHEIH CrORCA2. CrORCA3 i
CrSTR A CrTDC WO A FHB436 SR H AT A
CrZCTy ¥R ¥ Z AR &R DIREFITRFENLHIN) T
fEE TR PRIB03,

AW EZIEL VIGS BiAR, RAAFMEE
TUERH AT, AT TIAs A i 42 5% b il 92 DX A
CrZCTs BIAHRTRIE AR, Kl S 22 R AR b5,
EBRAL, T CrZCTs % TIAs & R D RE
ZRMHBUE], AHE AR TIAs A Rt B 3
TR B R T A
1 w8

FE it B ORIE TR % TR 4 e o FR I K
FAE C. roseus (L.) G. Don Fi ¥, T ASZLG = LRAF -
i 75% L BEFR M K # 1 min, F#H 10% NaClO,
KB 10 mine 85 H TG 28R K e fl 1 10 %,
BT MS Bl IR ERZE P FAE 16 h G 8 h
BIEABTNAEK, REFRE (25+£2) C. K3 4
JJE, ¥ BA 2~3 XA g E R S g, IF
TEIRE 25 CHIE 15 h 2614 FAEK.

SHE S Z R (S A212A024) FIHKF R (it
5 0424A022) HIHEAEHEZEEERAR AR, i
B =98%.

2 FHE
2.1 RNA ZEUREH k452

i/ TRIzol X EKFLM & RNA, f#
F M-MLV % 565 B cDNA L cDNA SRR ,
RS (1), #30 PCR ¥4 H 0 BL
CrZCTI1 (296 bp). CrZCT2 (327 bp) Al CrzZCT3
(408 bp). PCR F=#lal4ift )55 pGM-T #ikiE
B, WK pGMT-CrZCTI. pGMT-CrZCT2
F pGMT-CrZCT3, FFEAE .

BHIAE EFI) pGMT-CrZCT1. pGMT-CrZCT2
M pGMT-CrZCT3 437 H Xba 1/BamH 1. Sac 1/BamH
I A1 Sac UXho 1Y) BTN 00 H LR F B
CrZCT1.CrZCT2 1 CrZCT3 f¥] cDNA 43l 5 pTRV2
Bk (RSEIIRAT) &, M E s PR T BR 34
pTRV2-CrZCT1 . pTRV2-CrZCT2 F1 pTRV2-
CrZCT3. ¥#4k pTRV2-CrZCTI. pTRV2-CrZCT2
Al pTRV2-CrZCT3 45 Sac I/BamH 1. Sac 1/Xho 1
A Xba 1/BamH 1 XLEG V), 35 F & (1) B DI )5 (1)
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x1 HREFSHEETR CrZCTs K7 qRT-PCR 5|4
Table 1 Virus-induced gene silencing (VIGS) CrZCTs gene cloning and qRT-PCR primers in this study
ElEEAX FP31 (5°-37) Hlig&
CrZCTI-outside-F TTTCCCACTCCCACCTGTAT VIGS Ji Bl 1
CrZCTI-outside-R GTTAAAAGGAAAGCCACAAAAG
CrZCT1-VIGS-F658-Xba 1 CGICTAGAATTTGACGCCTGAGGACAAC
CrZCT1-VIGS-R954-BamH 1 GCGGATCCGCATATTTCAAACTCATGGA
CrZCT2-outside-F TTCCTTGCTTTGCTTACCTC
CrZCT2-outside-R CTAATTCTGATGAAAGGGGAAT
CrZCT2-VIGS-F678-BamH 1 GCGGATCCGGGTGAGTAAACATGCCATG
CrZCT2-VIGS-R1005-Sac 1 GCGAGCTCGCAACAGAAAGCAGCTGTATC
CrZCT3-outside-F CCGACTTGTTCTACTCCCAC
CrZCT3-outside-R AGAAAAGAAAGAAACGGTCCA
CrZCT3-VIGS-F1031-Sac 1 GCGAGCTCTGAATGGAATTCTGTTGAACAG
CrZCT3-VIGS-R1439-Xho 1 CGCTCGAGTCTGCTCTGTCATATCCAAGTT

CrZCTI- F64 TTTCCCACTCCCACCTGTAT qRT-PCR
CrZCTI-R208 CACGCCCATGTTTTTTGTTAT
CrZCT2-F616 TGGAAAAATTGCTCCAACTG
CrZCT2-R704 ATGGCATGTTTACTCACCCG
CrZCT3-F13 ATTACGGGGGGAACACAC
CrZCT3-R140 AGCTTCAAGTGCCATAGCAG
CrACT3-F1265 CGGGTCCTTCAATTGTTCAT
CrACT3-R1444 AAACTCATCGCCCTCCTAAG
CrSTR-F19 TGACTTCGCCTACGCATCT
CrSTR-R518 CATTTGAATGGCACTCCTTG
CrTDC-F760 TTCGGCATCTCACCTCAA
CrTDC-R916 AAATACCAAACTCGTTAGCG
CrG10H-F323 AACGCACTCCACGGCTATT
CrGI10H-R518 CTTCTCCGCTCTGGCTATT
CrPDS-F978 ACTTTGTATGCCCGTTGTTG
CrPDS-R1118 TCTCCTTTGATTGCTGACCC
CrTI6H-F516 GCCGAGATGCCGATAGAGT
CrTI16H-R658 GGCGATGCTCGGCTTTTCTTC
CrDAT-F492 ATGAATACTTACGGCGGGA
CrDAT-R653 TCCTTGTGCTTTAGATGCCA

TRIZ DI A

The underline represents the cleavage site of the enzyme.
CrZCT2. CrZCT3 Fl CrZCTI FBo#Es:, 7wtz
X H AP ER 3 & pTRV2-CrZCTI-2 . pTRV2-
CrZCTI-3 Al pTRV2-CrZCT2-3. 1#F Xho I/BamH 1
MBI EAR pTRV2-CrZCTI, 315 CrZCT2. CrZCT3
FBOER A 3 FERIUTBR# & pTRV2-CrZCTI-2-3.
ARSI AT RN pGM-T 34k 34k B RAR AR

HAERAR, BB kA EZ4EY TREEGR AR,
22 REFSHEETHR

BRRARFTE GV3101 (ARSI S 5
A 25 pg/mL FIFE A 50 pg/mL KKK HIEE N
7 (LB) [EfRE; 753 28 CHiFF 48 he PR
% THA 25 pg/mL FAEFH 50 pg/mL K RKEZRN
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50 mL LB B FR5H, 1E 28 ‘CHREIK 180 r/min
TR IR, BEE de00=0.8. il &R HIEZ A
¥ B K pTRV2-CrZCTI . pTRV2-CrZCT2 .
pTRV2-CrZCT3 . pTRV2-CrZCTI-2 . pTRV2-
CrZCTI-3- pTRV2- CrZCT2-3. pTRV2-CrZCTI-2-3.
pTRV2 X CK). pTRV2-PDS (J\AFML R
SR, RAD o] Gv310l H1. K
FALRThH) GV3101 AE54 10 mmol/L 4-N ik 2.
8 (MES), 20 pmol/L Z T ZFHiA 50 pg/mL R
FHZFIM 100 mL LB ¥rapdh s, BERN
28 C, FEKEEH Y 180 r/min. 7£ 4 500 r/min B
O 10 min WCEERSHE, FHEH 5 mLARGE MR (10
mmol/L MgCly. 20 mmol/L MES #1 200 pmol/L Z.Fk
THEED EEEA, €28 CREKH 180 r/min JL1;
7% 3 ho & pTRVI M HE TS 2 5 ik
9 PR MRS A IR G, BRERS, B 9 PR
B B BB I 2SR N KR R T 43 A
P, RYJEHHEYIAE 25 CHIB 16 h FHET K
2K 4, 0% PDS FA, 24774 A] UL G
FEERES (B D, 2 RBE BRI 5 A et AT
AT B (A [ A 3 A i ARG

H A ALK

PDS X &

1 K& CrPDS 1 VIGS REXHR
Fig. 1 VIGS phenotypic control of CrPDS in Catharanthus

2.3 SLRTRHEE PCR (qRT-PCR) 73#f
FREURE S H Fr (8 RNA, FF3E4T IR 557 cDNA,
X H qRT-PCR 7 KBEAER i CrZCTs M TIA &
FRR AR BRI K (R IA KT, N T R4S v
BPE, SIBEICRIIE T 387 5 M —E, %55
WIILER 1. SE 2 89896 PCR A LightCycler 480
(ZIRAF], i), 3% 95 C.5min; 95 C.
20s; 50 ‘C. 20s; 72 C. 20 s 753 40 X; 40~
70 C 10 min. K432 CEAEH 27284 0705,
THEARBAERN CAE, TBAEERES 3 KSR, JF
THEADCIIE Jim 22, A HSME AR ZZ AT 434 o

2.4 YRR 2

FERESE R RS, KRR AR AR I B
BR R, TR T A EEAEE 1 h, BURIGHK LG &
AR, ARG ERTAMRE I , EEAEH3 IR
F 0.22 pum BJUEEEJEFE G, M IRRE HPLC
4t (Alliance 2690) 73 MK FALH b K& T
WAL ZRE®E. Al AR Cis R (250
mm X 4.6 mm, 5 um), sS4 50 mmol/L R
EREER-FE (20 1800, FEAESEL, PREZESTA] 1 h,
Rl K20 39 KB i 280 nm, L% R 310 nm;
AR E 1 mL/min, #EFFEA 10 uL, HIEH 30 C.
32 RAKAR FURRON IR i EARAE R0, S0 RV
FruE 2 7R N Y=0.692 0 X—5.438, R2=0.999 9;
KERMRAEZ TN Y=0.864 5 X—
14.18, R2=0.999. JJiE¥FHHSHERITIER, K
R EEM. Ut IFRREICREISRFAER.
25 HIBLBS SR

A SLIG AT 3 IRE S, #id Microsoft Excel
2019 AR ECR AT VR AR, SR A SPSS # At
S EEIEAT 7 2 A A /N B3 22 AR 0, JE
GraphPad Prism #17 Bl 21
3 HR59H
3.1 pTRV2-CrZCTs H iz

1E 3 B CrZCTs HEH Fr B v ity A AN AR
HPE IR BE D) A sS R 51, SR e LB AR K
At cDNA MR, #4780 PCR #74, 4) 5143
F| CrzZCTI. CrZCT2. CrZCT3 FERVIER A B (B
2-A). FRINMET 7 MARIHAEN CrZCTs YiER
Bk, HAEGYIRIEL R 2-B Fin, YA
B EESRF A AN H R R
32 FREERBBEFRNT CrZCTs N RIEET K

ST T RAEA A (3 FEAL 3 MER 2
ANHAR 1 B 3 A CrZCTs PTERD R 3 Fb
CrZCTs WM RIE R, W 3 Fiw, AR IhyiBk
Hor ¥ —A CrzZCTI. CrZCT2 B CrZCT3 (435
PN X BRI 14.78% 11.99%K1 7.37%) I},
RN ARACHE 2 MR FRIAEREZ BE T
W RN FTIRR 12.77%~47.22%), L4k,
MUV YTER CrZCT1 8% CrZCT2 I, CrZCT3(40.72%
8 47.22%) WIAXTRIEE L CrzCT2 (18.86%)
8 CrZCTI (21.42%) 1= 1.15 5 A1 1.20 f5; 41X
ULER CrZCT3 W, CrZCTI (26.96%) F CrZCT2
(22.77%) IAEXTRIL A
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AN CrZCTs JTBR A BEal PCR 3845 . b 1. 2. 3 90 HIR7R CrZCTI. CrZCT2. CrZCT3 FiBt: BN pTRV2-CrZCTs B4 Gk WA
WKIGIERE: o 1. 20 3 95K IR pTRV2-CrZCTs () CrZCTI CrZCT2. CrZCT3 B, 4. 5 435I % pTRV2-CrZCTI-2 1) CrZCTI1 Al CrZCT2
KB 64 7 43K oR pTRV2-CrZCT2-3 18] CrZCT2 A1 CrZCT3 KB, 8+ 9 4333 pTRV2-CrZCTI-3 ) CrZCT1 #1 CrZCT3 KB, 10+ 11, 12

4337 pTRV2-CrZCTI-2-3 [f) CrZCT1. CrZCT2 1 CrZCT3 Jr .
A-Nest PCR amplification results of CrZCTs silence fragments

: lane 1, 2 and 3 represent CrZCTI, CrZCT2 and CrZCT3 respectively;

B-Electropherogram of double digestion of pTRV2-CrZCTs: lane 1, 2 and 3 represent CrZCT1, CrZCT2 and CrZCT3 of pTRV2-CrZCTs. 4 and 5
represent CrZCTI and CrZCT2 of pTRV2-CrZCTI-2. 6 and 7 represent CrZCT2 and CrZCT3 of pTRV2-CrZCT2-3. 8 and 9 represent CrZCT! and
CrZCT3 of pTRV2-CrZCT1-3. 10,11 and 12 represent CrZCT1, CrZCT2 and CrZCT3 of pTRV2-CrZCT1-2-3).
2 pTRV2-CrZCTs E{RHZRI K E
Fig.2 Electropherogram of pTRV2-CrZCTs vector construction

a

1.0
0.8 1
0.6 4

04 4

CrZCTs M Rk E

0.2 4

=pTRV2(CK)m CrZCTl= CrZCT2= CrZCT3 a
a a

a

) pTRV2-CrZCTI pTRV2-CrZCT2 pTRV2-CrZCT3 pTRV2-CrZCTI-2 pTRV2-CrZCTI-3 pTRV2-CrZCT2-3 pTRV2-CrZCTI-2-3

RGBT 3

AER NG FRIRTE P<0.05 K LA 257 B, TNHE.
Lowercase letters indicate a significant difference at the 0.05 level, same as below.
B3 FEEREEET CrZCTs EEENRILAZE

Fig.3 Relative expression of CrZCTs under different silencing combinations

FAHI S FIRFUCERAT R 2 A CrZCTs I, ARALFE ()
HRRAREEWEE TR, B0 CrzCTI-2 i,
CrZCT3 % CrZCTI F CrZCT2 WAIR Rk B, 24
CrZCTI-3 8% CrZCT2-3 YLK}, CrZCT2 8 CrZCTI
AR R B AL, HIRZHEG T e . UK
CrZCTI-2-3 W}, 3 e s R I R IE 7K R i
SERR I = BE TR R N Rk R I —
;M HTNREEAS -, =FF CrzcTl M
CrZCT2 FAIAR) R RIS .
33 TIA ERIREFEPXBHEEERRIEESHT
AT CrZCTs %t TIAs & BUE A% AN [ 520,
AT T T FRAEDUERA A T 5 AN LB g L K]
(CrTDC. CrSTR. CrG10H. CrT16H ¥ CrDAT)
IR RIE K. WK 4 AT H S5 X ZH pTRV2

(CK) #tk, 7 FphbHE R4 CrTDC kK
FRE B, alikikTtE 71764 1,91, 2.12,
2.61. 3.00. 3.32. 7.69 f5, HRI NFBJIEL 3
A CrZCTs MR R R FAER 2 MHERT 1
A, HBRGTER CrZCTI 8% CrZCT2 Wil it CrTDC
LR ZERARE, HHBEZENT CrZCT3 1)
A s VB CrzCTI-3 1 CrZCT2-3 [1E FH K
T CrzcTi-2, R CrzZCTI R CrZCT2 A
PEBEME A o 4y 4 ANFEH CrSTR. CrG10H CrT16H
A CrDAT AN RIE EW R E LR, By
35N 1.43~14.65 £5%.1.56~10.73 f%.1.99~9.16
5 A1 1.87~12.04 fi5, H CrZCTs Wi{EH J7 A1
R 5ETR K CrTDC BB 58 4 — 3, 1E itk
ANFEVELH 34T
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20 apTRV2(CK) mpTRV2-CrZCT1
18 mpTRV2-CrZCT1-2  mpTRV2-CrZCT1-3
16 a

14

12
10

R BRI R A e R i

B pTRV2-CrZCT2

m pTRV2-CrZCT3
® pTRV2-CrZCT2-3 = pTRV2-CrZCT1-2-3

CrGI10H

ENEI:EESs 2 5

4 TIAs EMERMIER L 5 N RBEEEFRBERNRILE
Fig. 4 Relative expression of five key enzyme genes on biosynthetic pathway of TIAs

34 XEZBRMKERWBEEWSH

NWFTE CrZCTs XF TIAs AWE g2, 13
HPLC A FIPUERA G B ik fyoh e RAIK
BRI R R0 W S B, 5 pTRV2 X FEAH
b, 7 PN T, X2 RS TEEE
WY 15.27% 21.37%- 42.74%. 51.91%. 64.12%.
56.48% F1 128.24% . K3 FHAR S &t 43 7)) . 3%
BINT 12.24%- 11.56%- 18.36%- 22.31%- 26.53%-

4.0 7am pTRV2(CK)
3.5 ™ pTRV2-CrZCT1-2

3.0 I

)
w
1
o
o

TIAs/(mg-g ')

m pTRV2-CrzZCT1
M pTRV2-CrzZCT1-3
a

32.65%H1 96.35%. 25 K AN [FI AL FEZH 535 7] DAY
B RAKF TR, ERERRAR, B
FIH 5 (R S BRI R Rk SR AU 3

SAATR SR, 3 MR T CrZCTs 1Al
P, 3 [F R R B R RIS R A AR R
H crzcri A CrzeT2 WAE RS2 AR AL, T
CrZCT3 68 118 CrZCTI A1 CrZCT2 ik, ¥
BEAEAE

m pTRV2-CrZCT2
pTRV2-CrZCT2-3

m pTRV2-CrzZCT3
pTRV2-CrzCT1-2-3
a

[

K& S

AEE) TIAs

E5 ARAEARNTHAPNEZREKERBSE

Fig. 5 Content of vindoline and catharanthine in leaves under different treatments

4 T1ig

Li ZB815 ] RNAI iR, K BLLE 53K
CrZCT-RNAi CBAAS) BRI FRAK 7 HAR CrZCTs
BRI T, TEART RN VIGS $iARTT
BR 1 AR 2 AN S B FRAR A BR A R 4 SR TR
THIRIEAT, WEY 3 DMAREK CrZCTs 1AIFEE

B ER A A B AR, (H BRI B
T EIRN IR o

AR EHT ORI PR 3 MR TR
4K cDNAPY, Xf CrZCTs 34T 43T 22 W 43 3l th
178 CHIXH 3T & 19 600). 190 (AHXT 4> T i &
21 0000, 259 CHIX4rF & 27 4000 MEFERR A
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B, FERZRIE CrZCT1 F1 CrZCT2 2 AN R 1K
INFNGE RIS TEARRL, ST ThRERZ EAIT, 1M
CrZCT3 1) 2 MR Z B E R IX L CrzCTI
CrZCT2 ARG IX K, K'EYH CrZzCTI M1 CrZCT2
FHEL B 455 R F%E DNA FEFIRIRE J1BY, AR5
LE W LB CrZCTI A1 CrZCT2 Wi AR FARAL,
M CrZCT3 {E3ERIA T TIAs B85 K. X Ui B 4ETE
FE N FAE KR A T 2 H g5 s 2 MR
SEF 22 AN DX A, i S T R R 3 A
AJREF R . KL, Chebbi ZFHOMBER] CrzCTI Al
CrZCT2 AN CrZCT3 i CrHDS Ja 2151,
CrZCT3 WIRIE/K T CrZCTI M CrZCT2, 1
B9k, Pauw FEBURFFLRIN 3 Bl CrZCTs & EHAE#IH
CrSTR #1 CrTDC FKiET7 AL DI RESE R, IR EAT
EYIRE ERITTRE), (B4 CrZCTs E AW AAFF
SEINREMI AT AETE . Verma ZEBSIRF 78 tH R B AT g = Ff
CrZCTs #6355, CrZCT3 S 2R 5| W A4
W= B ) R BN R . R B CrzCT3
FiLkERE, YN CrZCT1 A CrZCT2 1) 2 1%, &
VIR TR B MR MR FE R A, AR AR B,
PPiER CrzCT3 LHPIER CrZCTI M1 CrZCT2 %t
TIAs PR R BEA R, RN TR 3 AN K7 )5 TIAs
AR R B, Xk — DR T BEHE SR 1 %
K7 7E R KB TP I TIAs I CrZCT3 N E A
B, CrZCTI R CrZCT2 J4HBAER K. Li
SR RINA CrZCTs FEIE KEH K E
SIUREAFRMIIRE . AW T K E /TR 07
BIR W CrZCTs =35 BT e AIE 1 i B R R, A
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