P VEY F4 2025, 46(6): 1279-1287
Chinese Journal of Tropical Crops

B EE N 3 X EMER HbTRXY2 BEEATFIE

1,2 N 1 W2 1 1 \ 1 iz 1 Nk s 2 » iz 1*
ZOMT, EEHk, MEE, O, HXAE, TEME, xHF, q
1. A E B RO B B AR B 9T T /A AR AT HRAG e A W) 2 5 i AL SR IR B A S0 & /A T b R S SL i = R E
iV F A P E AR B A PR S I , IE I S71101; 2. VRGP =B, TERETEE 570228

W OE O R A B - B A A0 S I R T AR P A A AT B, R R A SR I SRR S T A S
o B IEIE SR IR y BB A R (4 HbTRXy2 HA R P AL ThAE . WHETT HbTRXy2 I P 1443 F AL
il ASBIF T A AR IR IR B X% 28 S K HBTRXy2 i 1H 404K pGBKT7-HbTRXy2, Jf-if 1o ¥ 1} X 44 22 i 1% 5 HbTRXy2
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Abstract: Thioredoxins play critical roles in the maintenance of cellular redox homeostasis by regulating the structure
and function of the target proteins through catalyzing thiol-disulfide exchange reactions. Previous research has con-
firmed that the y-type thioredoxin HbTRXy2 of rubber tree (Hevea brasiliensis) has a strong antioxidant function. To
investigate the molecular mechanism of HbTRXy2 in enhancing antioxidant defense, a yeast two-hybrid library of rub-
ber tree and the bait vector pGBKT7-HbTRXy2 for HbTRXy2 were constructed, and the interacting proteins of
HbTRXy2 were identified via yeast two-hybrid in this study. The results indicated that the secondary library constructed
in this study had a recombination rate of 100%, an average length of inserted fragments greater than 1000 bp, and a ca-
pacity of approximately 3.80x10° CFU/mL. It was identified that the bait vector has no toxicity and self-activating ac-
tivity in yeast and could be used for yeast two-hybrid screening. After testing, it was found that the bait vector had no
toxicity and self-activating activity in yeast and could be used for yeast two-hybrid screening. Using the
co-transformation method, 24 proteins interacting with HbTRXy2 were screened from the constructed library. Bioin-
formatics analysis revealed that the functions of the candidate interacting proteins encompassed redox processes, stress
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responses, ATP binding and metabolism, Calvin cycle, single-carbon metabolism, carbon fixation, methionine biosyn-

thesis, lipid A biosynthesis, metal ion binding or transport, transmembrane transport, cell volume regulation, phosphate

ion homeostasis, protein phosphorylation, protein folding, etc. The results would lay the foundation for further revealing

the function and mechanism of HbTRXy?2 in rubber tree.
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¥ TRXs g X4k 8 e, h, f. m., o. s, x.
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R TRXs REN TR A0 A%+, s 5 TRXs &
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YEF RN e 024 h AR SR, BARIZEAI
JRIR TRXs 4T AR BSIEER ", x Al y B TRXs
HAHEAADIGE, £ fl m B TRXs FES 54
AR Y, 1z & TRXs WA FRIE AR T
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PIEIFEA 2 4~ y B TRXs: AtTRXyl Al
AtTRXy2® , RAMEAGIR B R, AtTRXyl Al
AtTRXy?2 i 8 LYl Prx Q. HHLZA R Ik
JE i MSR B2 %448 1k B i 38 R i P10
AtTRXy 1 34 J2& 5 42 3] 285 1 -6 i i = JiF GOPDH 1
(4 0 R0 ACTR X y2 2 B LB B0 1M iR 74
J5U i MDHARG (438005 71 78 IE % 4 0F T, atrxyl
HI atrxy2 28748 R o HOW G AR (R FE R A K R B 5 1B
A RIARARL, B SR A SR s SR A
T, atrxy2 22748k} atrxyl atrxy2 35875 (A4 B
R KRS, MR A R, OKEGAWA
A l2EE g3 iE L, y # TRXs 835 94 95 6 245 1 PSI)
2 AN ) SR A DT R A F b A A
Ho B4k, y B TRXs 7E I F 76 T 25 A L i
R R ZESP R E TSR, HXFIRERTT
AR FHEYURAAER, & I8
MR,

BB ( Hevea brasiliensis ) J& 5 5 (i 22
O, = A A e 7L 2 T R 4 R Tl R
PR IRAG R 1 =R R AR A v T

BT 14y A TRX [ HbTRXy2, KT 5.
TR . ER VLB SR AR e A BREATRE I 23 R 1 3k
ik, FEA I mERE 28 R G0IESE HDTRXy2 HA R %
R EAL TN BE . T HDTRXy2 M5 bt Ak /Y
AL, A5 AR A AR A W 38 5 S 1Y
T RE XU 38 SO, -l B R WU se HAR e
HbTRXy2 BAERIEE o WF8 4 s it — R
HOTRXy2 V¥ 47T & A A 1E FHATLBE 25 1 SL Atk

1 MRE5AFE
1.1 ##
TEHfE B . — B AR A A 7-33-97 285 1
(BARKE IR 8 A H )it AT S AL AR TR M iE b B
SAAL A AL FESR ] 20 mmol/L 1 HoO, VTR , Ab3H
45 V85 Y M e AR T A i o IR IR AL B AR
4 ‘C. 16 h J&MR/8 h MAKF I N TR EAT .
FEALEE 24 h B, SRAE A AL B DL K A A R A AR A
Mo SRR AR T B A AL B2 B il 5 Ak
S BN AR 7-33-97 filt RN f T (E) i
BIE T0%LE 407 ) AEPR (R 16 a), R FLFEM
[, JEPEARERAENR, TR 1.5%CHEH], I T4k
P 24 h BERAERFLEE . Bkt i A FLRE TG
WRIRAE, FF R RNA 21,
12 Hik
121 BEERERLEGHE (1) &L RNA#
A mRNA ()54t SR Z 2By B
RNA #2505 & ( RARAEMRHEABRA A ) $2H
R L S RNA, BRSOy 22 BRI &b
WIS o T FH B W8 e HL Uk R NanoDrop 2000 i
A6t ( Thermo Scientific ) il RNA
M e FE M Al BRI B SR Oligotex mRNA Midi
Kit(Qiagen ) 7> B 4fifk mRNA, J18 1o ¥ e L Tk A
5325464k mRNA B
(2) WIS, cDNA 5—5E FsE — 4%
14 5.2 B CloneMiner I1 ¢cDNA SCEEMEHA I &
(Invitrogen ) . ¥ E AL %3] cDNA K,
JF38 28 [ 73 AT AT 73 253 85 . 2 M8 Invitrogen



%6 ES

XA - AR P B XU 28 SO F 2 S HbTRXy2 B 3 1 i ik 1281

/¥ Gateway BP Clonase 11 Enzyme Mix i3] & 1
W15, ik BP H4H [ WK 7 0 o0 B 315 1 cDNA
H 20 % pDONR222 Kk I R ki ik,
W 5L = Wi AR A AT DH10B B ik, SRASHT%%
SCHER o BF 50 L 100 15 e (140 9% SO IR A
T 50 pg/mL RARE R LB P L, 37 CH;
FERR, it KRR, IFHRRIg L
JER AR (CFU-mL™") FETEBE (CFU)
BEMLPEECA TSI 24 4, SR MI13-F (5-GTAA-
AACGACGGCCAG-3') il MI3-R ( 5-CAGGAA-
ACAGCTATGAC-3") 5|9 1T 7% PCR %5
PCR >k H] EasyTaq DNA Polymerase ( Jbt 4304
EMBEARGRAT ), BRI R ERT SR
HUEIH A5 . 1%350 0 BHEE I F Pk A PCR =9
(3) WHIEMHE ., HERPHEEM pG-
ADT7-DEST #H &M ik, =M Gateway LR
Clonase II Enzyme mix i{3f| & ( Invitrogen ) i HH
B —F VAT LR B, il il e ok R
H =Wy A K DH10B T Bk , R8I O
o HF 50 uL 100 55 BE IR POSCE R IR AT T &%
100 pg/mL N HH XM LB P b, 37 CHE
W, St AR MRS, IR YR
FFE % (CFU/mL ) MUEFERES (CFU) . BEL
PEEC e B 24 A, SR T7-F ( 5-TAATA-
CGACTCACTATAGGGC-3’ ) AD-R ( 5'-AGAT-
GGTGCACGATGCACAG-3") 5|¥ k4T 7% PCR
Y5, PCR K] EasyTaq DNA Polymerase ( JL5T
EREEWHEARBRAR ) , BN KR M
P& RIS . R 1%350 B E 15 AL K A
PCR j=#) . ARG SC TR TORL, 4G I HL o i
FIR I .
1.2.2 HOTRXy2 f4g H ik ey sk | FHR A #E
EMSA (1) ME HbTRXy2 B A, #AE
HbTRXy2 4K 741 ( XM_021825437.1 ) i3 A
FRERIS Y, JFESAIN Neo T F1 Sal T Eg 17 25 &
PRI . TEM 514 HbTRXy2-F: 5'-TACCAT-
GGCTATGGCGATTTCTTCTCTCTCG-3', [ 5|
Y HbTRXy2-R: 5'-ACGTCGACACCTCAACTA-
TTGCTTCACTTGC-3', IR 4 7-33-97 1
F cDNA Mtk , & TransStart FastPfu DNA
Polymerase (62444 ) , #47 PCR ¥,
K 1% BE e L VARSI PCR 7=, I [l
W H¥r A B, 5 pEASY-Blunt Simple Cloning
Vector 4% , AL RIAFTF I - L H7% PCR ik,

i 3 A PHME R ST RE B w R TIN Y o DU IE B
1 PH A R Y KRG 5%, SR Plasmid Mini Kit 1
( OMEGA) $#2HUskiIf#£417 Neo 1 F1 Sal 1 3
i), W H br R B fl e iR A 40K pGBKT7
ki, Nco I #i1Sal I WEEY], MIKA B, %
] T4 DNA Ligase( Thermo Scientific M HbTRXy2
F N5 pGBKT7 8% 42 , 45175 1H 8K pGBKT-
7-HbTRXy2, Fi% 45 W% A KT % DHSa, &
7% PCR ik HYE v R, Jfide H Bk,

(2) AR A A ROE R, 6T
PEG/LiAc % pGBKT7-HOTRXy2 i kifk At
R Y2HGold, #kik s vife 3 4>, S MEER:R:
WG & (OMEGA ) Ut B2 HUsR . i
EasyTaq DNA Polymerase (b3t N&AEYH A
HIRAT ) ##17 PCR %2, 5I1%RH T7-F Al
HbTRXy2-R., UL pGBKT7-HbTRXy2 JFi ki Ay BH 14
XTHE . 1% BE WHBE I FB UK A PCR 729

W 250 = R A7 1Y Y2HGold[pGBKT7]( =5 #i 4
XHHR, CK) . Y2HGold[pGBKT7-53+pGADT7-T]
( PHPEXFBE, CK') . Y2HGold[pGBKT7-Lam+
pGADT7-T] ( BHHEXT B, CK™ ) Ph A& Y2HGold
[pPGBKT7-HoTRXy2]f% 1 iR R 2 i fb . Pk sek
30 °C, 200 r/min 5555 24 h, 9% T SD/-Trp/
X-a-Gal/AbA . SD/-Trp/X-a-Gal il SD/-Trp ¥4
o 30 CHEFE 3 d, WSS R R AR ZES
123 HbTRXy2 ZA&Z G eyt R akiEH  Y2H
Gold [ 19 J8 57 25 40 it 19 il £ 2 IR Yeastmaker

Yeast Transformation System 2 User Manual
(Clontech ) o ¥ 10 pg BERESCERAL . 5 pg

pGBKT7-HbTRXy2 it fii 5 20 pL 48 ¥ (1) Carrier
DNA AR Z B0 . B b IR A T
SD/-Trp/-Leu/-His/-Ade 5573 I, 30 ‘CH;5% 5d,
HEATRIT . B RITEAR EARHI A2 2 mm 1Y
G ik 3% 3 &5 A7 SD/-Trp/-Leu/-Ade/-His/X-a-gal/
AbA HYFH L, 30 CHiFR 5 d, t—FattreE™
T i 4 . oK F Matchmaker Insert Check PCR Mix
2 (Clontech ) XA+ M 9 W& €0 B0 5 B AT W BE TR
7% PCR, PCR AR AT 2 H B 45, B
PCR ¥ 5 pL #E47 SR WHEE RS B bR, Pk ik
3 PR — 25 A, OB L PCR P= 3% E R R 1L A=
YIHARA TR G AT o B0 5 45 SRAEAR R
e [ 4 B4 % HeveaDB ( http://hevea.catas.cn/
home/index ) FlI NCBI ( https://www.ncbi.nlm.nih.
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gov ) B¥E I rh 4T Blast Z0#T, FREUCH AR 3t
B ID K IREE RS B

2 HERE5HH
21 & RNA BJ#REUE mRNA 5 5
PEEZIIE . HoO, AbTHAN TG AL PR AR S 21
Bk R DA B RS R T I R 20 R A AR
REBEFLIG B RNA, R SRR W 5 e FL UKk LA R (it
A3 6 BE VTR L Rk B, 45RO, %
RNA FEA Aggonso THAT T 1.8~2.1 Z[H], 28S. 18S
M1 5S tRNA FAH5 750, JToi B (& 1A)
R ARIETR K4 RNA S ERA, Hit—
o Eialift mRNA KA AR cDNA. L UKAS I
ZER R, ik R mRNA LR A R XUEE
cDNA 257 G M, RVRECIRE2 5040 (K 1B, Kl
1C) , FiE#ar, nfHF RS SORME,

Al 2 3 4 5 6 B7 M CM 8

bp

- 2000
- 1500
- 1000
- 750
- 500
- 250
- 100

1~6: 6 NLLURE S AL RNA; 7: 2L mRNA; 8: XU cDNA;
M: DL2000 Plus DNA marker,
1-6: Total RNA of six tissue samples; 7: Purified mRNA;

8: Double stranded cDNA; M: DL2000 Plus DNA marker.
B1 mEk#&NERNA (A) . 4t mRNA (B)
RARKMNE cDNA (C) MER=E
Fig. 1 Detection of the quality of total RNA (A), purified
mRNA (B) and synthesized double stranded cDNA
(C) by electrophoretic
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2000
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A WIFSCREPERMIRI; B: PCR AT SRR AR B A/ C:

22 BEWEZTXEMHERETE

B Al AL AR mRNA Jf% 5% 5 A cDNA,
WINE 433k 5, IR 1 BP 5 % A pDONR222
WA, AL KRIAFTF T, 755 cDNA 9% 3P TR o
HU 50 pL B 100 F5 0 SCERRRIRAR, B
TEREEEL R 2100 > (B 2A) |, BIFSCREPEAS
2N 420x10° CFU/mL, M FRE%h 1.68x
10’ CFU, K% PCR 45 /R, 24 DREYLEEUY
BRI R—, H O BOFE K R
1000 bp, FL KK 100% (K 2B) , FFE0I4%C
JE ) Jo K

I AR A SISO R S pGADT7-
DEST # & ik LR J2 B 5= ¥ % A K s FF B
DHI10B, R IRHCER W . HL 50 pL 100 1%
T BE T SCPE TR A, 28 K HE 28 1900 A H R V%
(F 2C) o &35, WHSEFEFRELH 3.80%
10° CFU/mL, EJEBERCN 1.52x107 CFU, Xt 24
ABEALIE B P 75 UEFT PCR 2858, HL Uk &5 ik
N, B &, EADRIE 100%, FIIEA R
BrRK ML 1000 bp (E 2D) o DL 25K,
JITRA R 1) SC T2 o B ARG, T R4 T P RE WU 52 1 32
2.3 HbTRXy2 HEHMEHMERESHEMBH
i A

HRAE HDTRXy2 3 [Fl 4 K P 81 B T T 1 52 48 G
BG4, MR A cDNA i TR
BRI 527 bp B9 (B 3A) o AT
B IE A e, 3 O D) % 2 19 7 e HbTRXy2 3
R HAR pGBKT7, #HRAFAH A pGBKTT-
HbTRXy2. ¥ pGBKT7-HbTRXy2 Fi ki A Y2HGold
FERE RS2 S AN, PRER 3 A B o B 2 ok - it

WPSCPEPRAS RN ; D PCR AR RSO A T BEI R N

A: Detection of the capacity of the primary library; B: PCR detection of the size of the inserted fragments in the primary library;
C: Detection of the capacity of the secondary library; D: PCR detection of the size of the inserted fragments in the secondary library.

B2 WMBAXEMRRILEHRELEE

Fig. 2 Quality identification of primary and secondary libraries
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SCPERY T K HbTRXy2 HAETE 14§ ik 1283

B M CK

CK' 1 2 3

1000
750

500

250
100

G: HbTRXy2 3 ; M: DL2000 DNA marker; CK': Jof B
PEXTIE; CK': BHMEXT I (pGBKT7-HbTRXy2 [Fiki); 1~3:
pGBKT7-HbTRXy2 5% {1k g £ 1 Ji b
G: HbTRXy2 gene; M: DL2000 DNA marker; CK™: Template-free
negative control; CK': Positive control (pGBKT7-HbTRXy2 plas-
mid); 1-3: plasmid of yeast transformed with pPGBKT7-HbTRXy2.

3 HbTRXy2 EE& PCR ¥ 18 (A) A0
pGBKT7-HbTRXy2 B BB RIEE (B)
Fig.3 PCR amplification of HbTRXy2 gene (A) and

identification of yeast transformed with
pGBKT7-HbTRXy2 bait vector (B)

17 PCR Kl o St g W8 ot L UK 205 LI S5 TR 444
B ACEERE A (18 3B) o

¥ &4 pGBKT7-HbTRXy2. pGBKT7 ( Z5#;
EXTIR ) | pGBKT7-Lam+pGADT7-T ( BPEXTIE )
o pGBKT7-53+pGADT7-T ( FHIEXTIE ) (1 Y2H-
Gold B EF B 43 975 SD/-Trp. SD/-Trp/X-a-gal il
SD/-Trp/X-a-gal/AbA V-4 FRIZ3E57. 4558 (K
4) WoR, 4 FhEEEE7E SD/-Trp AR LA K,

pGBKT7-
HbTRXy2

pGBKT7-53H
pGADT7-T

SD/-Trp

B 4 pGBKT7-HbTRXy2 i{EH AR F MM B BEEES T
Fig. 4 Analysis of toxicity and self-activation activity of pPGBKT7-HbTRXy2 bait vector

A: SD/-Trp/-Leu/-Ade/-His 5537 3L 149157 2] (1) 358 43 70 ¢ 5
B: SD/-Trp/-Leu/-Ade/-His/X-0-gal/AbA 3 — 4 1% FA 1k TE R
A: Partial clones initially screened on SD/-Trp/-Leu/-Ade/-His
medium; B: SD/-Trp/-Leu/-Ade/-His/X-a-gal/AbA further
screening for positive clones.

5 HbTRXy2 EfEE BRI
Fig. 5 Screening of HbTRXy2 interacting proteins

2R AU, RUFEHE R pGBKT7-HbTRXy2 Xf
Wbk E LR ME . 76 SD/-Trp/X-a-gal “Fg |, 4 Ff
P BE PR REAE AR K, (B BH A X R B TR
Wi s, 7E SD/-Trp/X-a-gal/AbA F-A b, 1A BHPE
xof HR RS TR AE K L 6, SR BH A& pGBKT7-
HbTRXy2 7£ Y2HGold F#HE B #k o I H 380G 16
A BB L 2 A8 i o
24 HbTRXy2 BEAEEBMIFIES S5

i 2ok i ARKE 7 TH 30 1&  pGBKT7-HbTRXy2
JoEARE AR 0 SC I ook — A §% A Y2HGold i) JEk
ZAAML, 45 T SD/-Trp/-Leu/-Ade/-His F-#y |
HEATRIT (B SA) o IR A4 Y Se R
%45 SD/-Trp/-Leu/-Ade/-His/X-a-gal/AbA -
b, TR . 52 N YERESE SD/-Trp/-
Leu/-Ade/-His/X-a-gal/AbA A FAK, HEW®
( ® 5B ). % Matchmaker Insert Check PCR Mix
2 NFPHPE VLR AT 7% PCR &34, [Wlikalifk H bR
AN . ZIFI X, BRERERET
JE, mAKED] 24 15 HbTRXy2 HAEMEH
(R 1) o XIS EAER AT
B, XELEE AR Y AT RES S R AR L B
R . ATP 45650, RRSCEIR . Hmft
W B E . ARSI BRI A YA L.
SEEFEEGE s . BRSO
BERRAR B AR . R BRI RN 1 B & 5%

SD/-Trp/X-0-Gal SD/-Trp/X-0-Gal/AbA

3 iTig
FEHFURIEHIIREM i T, Bk —E
FB AT LAk S, A PR, (AR HE A RFEE S
HAEE T B AEA R4y R HLTIRE . UL, B
B 1A 5 22 A B AR A 2R TR A ST 2R 1 Y
A=Wy Ty he KA E FHPLE G SRR 1T 2 — o ERERL
FACHARBABRAER . AR, =il
JEMOE A SR A AR FOTE . TER R
g, FHZHRC MY E 75 HbHDAG!'
HbMC1! | HbPSKR2!'™ | HbSRPP7! 145 H 1 i 2
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Tab. 1 Screened proteins interacting with HbTRXy2 and functional annotation
5% 3 D E{EPR DR
No. Gene ID Protein name Function annotation
1 scaffold0198_606133 dehydrin response to stress
JBoK R U A O
2 scaffold0137 967149 UDP-glucose 6-dehydrogenase 1 oxidation-reduction process
UDP-#i %l oIt 2Rk 1 AR
3 scaffold1603_54869 glyceraldehyde-3-phosphate dehydrogenase A oxidation-reduction process; Calvin cycle
- 3- BRI AU A SRR RS
4 scaffold0624 438647 sorbitol dehydrogenase oxidation-reduction process; zinc ion binding
LA e 3 2 it ALl P TAE
5 scaffold0773 328521 serine/threonine-protein kinase AFC2 oxidation-reduction process; protein phosphorylation
22 AR/ R R H I AFC2 SRR R
6 scaffold0442_10352 casein kinase 1-like protein HD16 protein phosphorylation
i 25 1 1 Z5UEE 1 HD16 B L
7 scaffold1340 33382 FK506-binding protein 2 protein folding
FK506 2545811 2 EART&
8 scaffold0705_61387 importin-5 intracellular protein transport
Mkth i 5 LA iz
9 scaffold0073 2290349  monosaccharide-sensing protein 2 transmembrane transport
BRI 2 B s
10 scaffold0008_4136903  copper-transporting ATPase PAA1 metal ion transport
H#EZ ATP i PAAL BRIz
11 scaffold0840 283341 fructose-bisphosphate aldolase 6 glycolytic process; Calvin cycle
-1, 6- —BRRRIE4HGE 6 MRS s RARSEER
12 scaffold0297_1099976  ribulose-1,5-bisphosphate carboxylase/oxygenase carbon fixation
large subunit & HiAE-1,5- B R L EEA W 5 W[ 2
13 scaffold0484 894238 adenosylhomocysteinase one-carbon metabolic process
JER ) B2 e WK e it B e
14 scaffold0400_649822 ATP synthase F1 subunit 1 ATP metabolic process
ATP & AR F1 7% ATP i 72
15 scaffold0345_829597 ruvB-like 2 ATP binding
ATP %54
16 scaffold0023_2452670  metE methionine biosynthetic process
5-HUE PO W mE = A R R S e R T I e Re b SEAREY S i 1
17 scaffold0129 624152 UDP-3-O-acylglucosamine N-acyltransferase 2 lipid A biosynthetic process
UDP-3-O-Pt A FE I N-BEEEFE RSl 2 NEBT A LW i A
18 scaffold2021_36234 purple acid phosphatase 17 phosphate ion homeostasis
L ORERREE 17 BRI B T
19 scaffold0152 1754460  purple acid phosphatase 18 phosphate ion homeostasis
BOTRIERERAG 18 BRI TR
20 scaffold1504 16442 EG45-like domain containing protein cell volume regulation
J& EG45 SitiiiaL & i AR
21 scaffold0025 2379668  RNA polymerase beta subunit transcription; DNA binding
RNA R4 B WL 5k, DNA 454
22 XR_002493814.1 uncharacterized protein unknown
RH
23 scaffold0803 390106 uncharacterized protein unknown
AR
24 scaffold0432 789540 hypothetical protein unknown
BEEH AR
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F o B BB X A28 ik 5 BB HEAER &R A,
T e EA A T YRR cDNA SO, TS0
f i B RNA AYSE8 | SO iz P,
RHSCER SR AT Z, AR50 ABA L H,0,.
FRIRAL BRI R DA B fl i . E T HE  LE A
PG A A S FLRE S A B RNA S5 IR A, T4
B2l mRNA K AUEE cDNA &R, 4T R IR &
TR T 2R cDNA SO, 255, Ikl
HIR PSR, SUFEEHREIR 100%, 1
AR BOP YK T 1000 bp, FEZAERZH 3.80%
10°CFU/mL, MTiRERZ N 1.52x10" CFU, k%
TR WU 58 1 6 S 11 o e R % S A
7 Ay 3 Ao PR U AR B e 5 H RS B (A
(A ER (2558 T 360

Tt S i 13 3o 3 S A B 1 1 A B LA
AR RN . JEEER . MR . R Y
S A R E B E R R B Y
U U A B TR R HAE AL, i, T4
TR SRAE R A HAEMEE F . ARSOVA 45127
KRB R WA i e 85 239 ASFokE 58l I
TRXz HAE, FFit—Hlid BIFC (WA T2¢EH.
) FFIESE TRXz 58P FLN1 A1 FLN2
HAE . BEREXZRAC | BIFC , pull-down 5 Co-IP ( 1
PEFYTIE ) IESE, F A SITrxh 51t ALY Ak &
1 SIPrx fA7E AR, (RN FIRIH IR IR 06t 5
B, R IF TRXy2 fE5 2-F & i it E e Eid
H 1 (2-Cys Prx) HAEPY, wiiffset, AHIBA
PN ¥ R o S R e | A e 7)) SER 7 A )
y B TRX 2 [H HOTRXy2, Jf-UESE 7 B AF o ofs
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UL TE R VE LS, AR E T HbTRXy2
(75 P A, I3 0ok TR RE XU 22 T e 345 24 AT
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6-Mi Z M 1 (scaffold0137 967149 ) | HiifEE-3-
WML EUHF A (scaffold1603 54869 ) . LA [
S (scaffold0624 438647 ) . 245 MR/ E TR
F1i B AFC2 ( scaffold0773 328521 ) MK &
('scaffold0198 606133 ) 54 fb A J5 A8 N &
FHE, HEM HbTRXy2 w] B i 5 ik 265 (1 A
P AP R AR . CAMIIESE, ATAH
TMEE-3-BE R LA PIGAPC2 fgiid#Em NAD'
i B A i R TRLAS 1 T R M4 (ROS) PP
1 FRIB PR IT LB EE S SDH REde & i S A

ok R T £ 30 F138 1 e i B e o, e
FaR B ik Z BL K SbDhn HI SboDhn2 2 fig 145
BB R RR R BT AR

DIREE BRI, i L 2] 19 5 HObTRXy2 HAEM
24 ARV BAAGA R | B B I R, . ATP 45
A5 BEEEA . AR . BREE . RIRC
PEI . HAREY A, B ALYEN. &8
BTG | B E | AR B
MR B TS . OB R MR A T & 5%
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HH5RES 5 A ER®E VI, ZEE-1,5
TR AR AL ALY AL CO, [EE (M) R, T
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AN S P SR 3- i H il S i e A
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S 3 AR BEKE KT 1000 bp B AR R
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B S M T BA bR D Re i i Ak
1 HbTRXy2 i H#k 1A pGBKT7-HbTRXy2,
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