DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol24 NO.17 SEP.2024 + 3205 -

doi: 10.13241/j.cnki.pmb.2024.17.002

g E A 2 A9 e Y5 FKBP38 A RA L A *

B Erwm' RE#' £ O Emwm' RFE Fra
(LR RSB 7 & 7~ M 51000652 7SRRGB EE /- & 4o 528300)
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ABSTRACT Objective: This study aims to construct pcDNA3.1-6 x HIS-mSELENBP2 recombinant plasmid and explore the
interaction between SELENBP2 and FKBP38 proteins. Methods: Firstly, total RNA from mouse liver tissue was isolated as a template
and designed the primers according to the CDS sequence of the mouse SELENBP2 gene to synthesize the SELENBP2 protein coding
sequence through RT-PCR. The SELENBP2 gene sequence was recycled by restriction endonuclease and connected by ligase with
pcDNA3.1-6 x HIS plasmid vector, and then transformed into a JM108 competent Escherichia coli for amplification. After selecting
positive monoclonal E. coli and extracting plasmids, the pcDNA3.1-6 x HIS-mSELENBP2 recombinant plasmid was obtained using
genetic engineering technology. Then, after sequencing analysis and identification, the recombinant plasmid was transfected into AML12
cells using Lipofectamine 3000 transfection reagent and cultured for 30 h to detect protein expression using Western blot analysis. Using
AlphaFold Multimer to predict the possibility of interaction between SELENBP2 and FKBP38 proteins, as well as the possible domains
of interaction. Finally, the recombinant plasmid was transferred into AML12 cells which over expressed FKBP38 protein and after 30 h
of cultivation, cell protein samples were collected for immunoprecipitation test. Results: The sequence analysis results of pcDNA3.1-6x
HIS-mSELENBP2 recombinant plasmid showed that the inserted SELENBP2 protein coding sequence was in accordance with the
expected sequence as the CDS sequence of the mouse SELENBP2 gene in GenBank report. After transfection of pcDNA3.1-6 x
HIS-mSELENBP2 recombinant plasmid into AML12 cells, the SELENBP2 HIS fusion protein can be effectively expressed. The results
of AlphaFold Multimer showed that the possibility of interaction between SELENBP2 and FKBP38 proteins is high, and it acted on the
TPR domain of FKBP38 protein. There is an interaction between the SELENBP2 protein and the FKBP38 protein in AML12 cells
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according to the co-immunoprecipitation experiment. Conclusions: The pcDNA3.1-6xHIS-mSELENBP2 recombinant plasmid has been

successfully constructed and can be correctly expressed in AML12 cells, laying the foundation for further research on the function of the
SENELBP?2 protein. The interaction between SELENBP2 and FKBP38 proteins further broadens the thinking of the study of SELENBP2
protein and provides a new direction for the further studying of the biological function of SELENBP2 protein in the liver.
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filigk4& 2 2 (Selenium binding protein 2, SELENBP2 ) &
AAE/NR 3 S g adk b, 43 T8y 56 kDa, 7ETFIE K B JIEH &
ik, H SELENBP2 25 |1 () 335 F AR MM s T, 2,
B S EA IF 4 , SELENBP2 J2& 5 A & BLAE 5 %) 2,
It 2 B i AT AN 455 (R S A 5T, (EL BRI o A 1
i, BeAb, AEf /NI S5 27 2 A/ S U IIE 28 1 241 24 04T
% B, SELENBP2 7K [ () F3A K AR 41 4 A/ N BRUFFIE 835
74, W] SELENBP2 |1 il G 5 IF£F 4R AL A7 061, FKS06 254
1 8(FK506 binding protein 8, FKBP38 )& 1E £ Fh ELZ A h
RIL ORI AR 1 B, FKBP38 & I 2 A1 2L FLIIRE,
ALFE IR AR TR A RR T e R Sk IR T BE AT RS 20 M T A
T, e A il 4 p i B AR 3R AE MR KOS AR iR B
BRI A,

A% SO A DA TR B A H 22 7 41 peDNAS.1-6 x
HIS-mSELENBP2 Fiky I-¥ H A& ez AML12 4ifiar, MIER
JKSEE T T4 F SELENBP2 AYE53A, B IF A4 ad & (A
FIXEHL, WSS M SELENBP2 45 [ il FKBP38 45 [ #H H.AE
MM BEEATISE . iE— 25 PR SELENBP2 25 76 ik A i1
AW F I RETT IR R B 7 1 TR R R B

LA

11 ##

111 LR MMk  CSTBLOA /INRUTE) R 2GR K2
SPF %52 B sy vh il 35, 5250 3 ) ) 37 Bt B A% IE 5
SYXK(#)2017-0125, A58 fir FHEN Y /446 ra & ) AR 257
KEFFY L R o frdlE (CLRsh P35 Jy gdpulacspf
2017010), AMLI2 /NRIEH FFANMRREIE A R4 R
HA MR,

1.1.2 FEFXF  pcDNA3.1(-)-6xHIS-C 23 Tkl [ E i/
) (BR743 ) ; TRIzol (T9424) .PVDF Jix (ISEQ00010) i1 ECL %
Jti (WBKLS0100) 1y [ 5& [ Sigma AR5 Bk B &
(K210007) ,Lipofectamine 3000 #% Z¢ iz 5| (L3000015 ) ,rabbit
anti-FKBP38 {4 (PA5-96573 ) FI A2 Ik i Bk =X S B Vv i 9 4
(88805)M [ Thermo /3 & ;RNA Wi%% 54 %] (R223-01) .Phan-
ta Max Super-Fidelity DNA Polymerase(P505 )£ 5 min Universal
Ligation Mix (C311-01) I | T3 3¢ o MERE A W BHE B A IR
5 BRI N YIS Nhe 1 (SE0974) 1 Not 1 (SE0594S) Mg [
Sibenzyme /A 7] ; BB fHEE I 1R 62 (D2500) I | Omega
23] s IM108 832 25 KB AT T8 (DL1022) I 5 F 1 4E o 2E Wy 4

A FR 2\ B] s rabbit anti-HIS Hi{A& (12698 ) .anti-HIS-HRP $i {4
(12688 ) Fll Normal Rabbit IgG {4 (2729) ) H CST /3 &) ; goat
anti-FKBP38 $14( AF3580)I |4 RD /A #],

1.13 {428  Cycler PCR {{(ZE[E Bio-Rad); ik i 2. 0oHL (S H
Thermo ) ; Chemi Doc + XRS ft.22 K GBI IR R % (£
Bio-Rad); -20 ‘CyK4f (# [E352% ) ;qTOWER3G analytic ( f &
Jena),

12 ik

1.2.1 $2EU/NER SELENBP2 B K EE {8 Trizol 2 HU/N
SRR ZH 205 RNADY 422 B RNA 396 54 SR RNA 387 5%
& ¢cDNA, HRJ& Phanta Max Super-Fidelity DNA Polymerase i,
HI45%T SELENBP2 £ [ 4mf 75| T4 1 5006 . 51 EE7E
GenBank ${4f# 12 i 1 9F i L ifg A T A0 FRA B4 . flE
I 1t/ N SELENBP2 BLAHIY 4 . EBiiFs|49): 5'-CT
AGCTAGCGCCACCATGGCTACAAAATGCACAAAG-3' , T
5149 5'- AAMATATGCGGCCGCTTGATCCAGATATCAGAA
CTGCAG-3',

1.2.2 #J# pcDNA3.1-6xHIS-mSELENBP2 E#ZRiLfHr  H
Nhe 1 1 Not 1 7E 37 ‘CHEE 15 min % pcDNA3.1-6xHIS-C [
W &4k )5 i mSELENBP2 H i1 5 BedbdT 37 ‘CHEYI 1 h, 431
FH 1% 2% JE WS EE IS AT 43 25 I AT P B e e e [l Wi 741
Bt 744k, FEHE 5 min Universal Ligation Mix 15485 454 B 1]
J& I pcDNA3.1-6xHIS 7245 mSELENBP2 %& [ i % /5 41| 7=
Wi 25 CFE 5 min HifTH8ES: . RIEHERE Y HZEH AR
IM108 JBSZ A KIAFF A, EA T T H R RN LB K dk
TGN TEE N EERW TB BRERL R IJFET
37 CHREFRATP RS . BRI AR E A T AN T &
F M LB i /DRGSR SRR HFT PCR 4318 K B ie b e
BeHL ik, WE R BN E H SR RS IEW . Bl 1Y
5-ATGGCTACAAAATGCACAAAG-3', T U5 |4):5'- TTGATC
CAGATATCAGAACTGCAG-3',

123 BEHREFHNMEERRN  RIEFHT PCR EEsi R
VEREAH N BV, ZS4E B A T4 WA BRZA Wl i peDNA3.1
S Y6 B SR EEAT I, L X NCBI #5403 2 rh
mSELENBP2 # |1 4T )7 51| M. 8¢ 85 41 pcDNA3.1-6x HIS-mSE-
LENBP2 JFiki )75 & M IEM . B KRR E TE AT HER
) LB KRk ipoC i 4 1, 432 BR TR AR B 50 A 1 BH A5 SR B i
TR B SORL, B T ICTE PBS A Rl B S T -20 CLRAE
124 FRAEELR O AMLI2 Ui EAF 10 e 35551009, 75
Y5 B K 70 Yl , AR 4 Lipofectamine 3000 % JuisF 13 0 45
JILA 20 g FLH BTRLBEA TR G YL, 7E 37 C .5 % CO, i35 5%
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1.2.5 AlphaFold-Multimer Fiil & B E{ERA  7£ uniprot £
045 2 b T 2k SELENBP2 2 [ 5 FKBP38 4 |1 /) 2 117
51, {# A AlphaFold-Multimer Tl 85 4544 , H MR 48 M4~ H
B4 2851 ) R )6 8 1 B 4 SN 22 ) 40 Ll o LA T A
HAEHMIRTREME, RS Az s T 0 &2 A P A 53 4 ( Predicted
template modeling, pTM ) K T i 1) &5 & 49 AL T 43 %45 (Interface
pTM score,ipTM), FH-15 21| il i) J7) 35 BE 24 2= 5 38 5341 ( Pre-
dicted local distance difference test, pIDDT) 3P4l 25 A AH G.AE
JHRO AT BEMENY, BEH ipTM+pTM K pIDDT 4345 i 1) T A1
ARG, 3 pymol H |, ST AR BAE I X, 745 240
HAEHZEME,

12.6 ZEAGRKRETIEGN RIS R TR
UL R BUE L FR S AML12 48 b 8 1A 5, 940 5 i
FH HIS fedidiis K FKBP38 GefiihifAxf & (B4 T e ie iiive
WO TTIE TR MR BT, B 2330 (58 ) FKBP38 SEHidifhk K
anti-HIS-HRP TG4 T8 T G g2 ER R A

2 FR

2.1 ¥ 1#EFNLE SELENBP2 EH

$RHL C5TBL6/T /INFUFIE S RNA Syt , il i s R G
Bl U N3 9 /N B SELENBP2 ) CDS JE K741, Tt 1)
h 1447 bp YR BE, 3T 2 Y%Bal WS VIR I 2k BTG 4%
5 T 2 R/MEAT (] 1) % RT-PCR =470 4
JE , M FP HEXT 4 SRAE W PP 8 IR o SRIBGEEIE 5L P 5, 1T T

& 1 SELENBP2 fJ RT-PCR # 1& 4558 . M: Marker ( DL5000 );1-3:
SELENBP2
Fig. 1 The RT-PCR amplification products of SENERBP2: M: Marker
(DL5000); 1-3: SELENBP2

2.2 ¥3 E 28 pcDNA3.1-6xHIS-mSELENBP2 &
pcDNA3.1-6xHIS 43 i %7 Fil SELENBP2 & [ 4w i £ 31 &
Nhe 1 Fl Not 1 BUIG , 383 By e e rEL UK 43 B8 o i 1) 7 B
(L 2), IR FH B NEWEEE I (RT3 B o 1 A e 1) JB bz S
W B @il 8 ik B A N EE RN 2
A F AR TR, B IR B B TR R T A VAT Y SR B A B A
pcDNA3.1-6xHIS-mSELENBP2 [fiki .
2.3 ¥ EELH pcDNA3.1-6xHIS-mSELENBP2 & i

A B
M1 &2 M
Ve
5000 bp
2000 bp
1000 bp

[& 2 pcDNA3.1-6xHIS #fhk Fifi 5 SENELBP2 & 1 45 5 51 B H1 45
£ :A:M:Marker (DL5000); 1 : T WK IR ;2: pcDNA3. 1-6xHIS
B B A #EAR ; B: M : Marker (DL2000); 1: RE W&k 3 5] ;
2:SELENBP2 & B 4537 5 A 1R
Fig. 2 Enzyme digestion diagram of pcDNA3.1-6xHIS plasmid vector and
SELENBP?2 protein coding sequence: A: M: Marker (DL5000); 1: Steam
sterilization water control; 2: pcDNA3.1-6xHIS plasmid vector as a
template; B: M: Marker (DL2000); 1: Steam sterilization water control;

2: SELENBP?2 protein coding sequence as a template

AR BEEUY 24 Bk ff 38 B 4T3/ SELENBP2
S TR A e R N, SN REE e 45 SR i S A R A
5 A4 SELENBP2 & [ 4Ri5 751 K/ MEFF =1, $2R T
PRI EE 4 kL O 744 SELENBP2 25 (1 4ntS) 351 (8] 3). b5
5 F 21 ok ZE G A T AR A BR S R pcDNA3.1 38
ST R PSE SRS B 0 B BRI T L R P
TeiR R FE A R )

2.4 #il SELENBP2 & HHIFRIE

T2 pcDNA3.1-6xHIS-mSELENBP2 [y i 1 g JFi L e
KA AMLI2 400 30 h, {fi 401 3235 SELENBP2-HIS il
AR, SR A B BT, R HIS ARZE AR YR IA DL

M lee e

2000 bp
1000 bp

& 3 E4H pcDNA3.1-6xHIS-mSELENBP2 [ 1 SELENBP2 £ RE#Y
PCR #1845 8 : M: Marker ( DL2000 ) ;
1-3:pcDNA3.1-6xHIS-mSELENBP2 241t
Fig. 3 The PCR amplification products of SENERBP2 in pcDNA3.1-6x
HIS-mSELENBP2 recombinant plasmid: M: Marker (DL2000);
1-3: pcDNA3.1-6xHIS-mSELENBP?2 as a template
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UE SELENBP2 # 1 )RR 1E L. WKl 4 B, g a4 ook
J& , 7€ 55 kDa e A5 AT L — 45 KR S Pk 4l i AR e YL i 20
R A AR IZ A BTG HIS AR S H R R ik, IEWE 4 peD
NA3.1-6 xHIS-mSELENBP2 Jii }/ fig 7 AMLI12 4i if i & i5
SELENBP2 %[,

A B

72 kDa 4%
55kDa w

B 4 AML12 4R HIS R FRIEKF: A REERFHH) AML12 48
i ;B & E 8 pcDNA3.1-6xHIS-mSELENBP2 iy AMLI12 48 A
Fig. 4 The expression of HIS protein in AML12 cells: A: AML12 cells
with no transfecting plasmid; B: AML12 cells with pcDNA3.1-6x
HIS-mSELENBP2 recombinant plasmid

2.5 SELENBP2 &H 5 FKBP38 ZEHHEEER

i T #8157 SELENBP2 % [ 5 FKBP38 % [ /& & A fEHH .
YER, FAi1{#iF§ AlphaFold-Multimer $-f; SELENBP2 %& [ 55
FKBP38 & M Al H fE JH A °l 68 ¥ , & ¥ %l ) SE-
LENBP2-FKBP38 [ /3 ipTM+pTM #1434 0.80, 7 A AE
P E AR A pIDDT 4324 81.6, 46l SELENBP2 [
5 FKBP38 & A AR B PT REMERCR, ELANE 5 A fits, T
A4S A X 38 7E FKBP38 25 HAY TPR FAI45#3. KEWsT
FHW] TPR &5Hg3 ] 5IHAME AT S RIKE G, s

UERA 553 F-H:48 Hsp90 Jidi T2 11 Bel-2 S5 HAE M, RS
FIFHHTEAR 9 LV-mFKBP38 %4« AMLI2 41l fifg, FI| FIEM 2
F kgl %k FKBP38 H 1/ AML12 4y, fFHREAK
J5 WRE % YL T 4] pcDNA3.1-6xHIS-mSELENBP2 J§i k7 30 h, fif
4l [ st i 2% 35 FKBP38 2 4 ) SELENBP2 2 [, U AN i
FIEE, 43R 3 4y, 4 5I{# F Rabbit 1gG Hiff HIS Hiik
FKBP38 AT o BETTIE L5 . QN 5 B iR , B SR BE e
SERR I, AE HIS 8 Ay S g UUGE ™~ h e 31 FKBP38 2
HRFRIL, AR/ FKBP38 #FR/h—3, 7F FKBP38
B A B REUTTE P BERE DN 3 SELENBP2-HIS 25 (H ARk,
TMi&& [1k/N5 SELENBP2-HIS % -1 //N—3], H Rabbit IgG &
B SRRETTTE = ) FR A HIS 5 A 5 FKBP38 H H Ay k(7]
HEBR DA G ULTE F= I &2 ) , B #E AMLI2 4iiiiH, SE-
LENBP2 # g5 FKBP38 &k HAHHAER .
3 3HE

SELENBP2 & 7/~ & L fie 5 5%F £ B e WG 1A C it 4 25
AR AT, X S B = — R Iz BB AN
X S BEE EE 2s p AR (R P450 Al —Fh 5 8 IR S
BTG A, 2 5 A FH IR 2454 2 S 350 A SR DR
Hifh , EL B FETI SR R — R TR SR T R WA
WIIEFARKME T RE ZCHEBENEM, ZERIERE M
B JFRR S TR (55 G 45 B o Sy S VE I, i )
DA - o 2 1 T AR 25 A B A A S LT gE Y, Jerry
Lanfear % A % ¥l , SELENBP2 i) mRNA 7K -7 4 g 2 v #4
TR, (HAEMR N = B AE s S 0 e o ffse s OT
5 SELENBP2 3 5 1 JB7E A il (B s A T A gk 2 AL 1
Ty RS B R, SR, HLA o U8, SELENBP2 2 11 Al fiE
T 33 S A T G (DR S 5 W X L Tk 2 15 O I R
FR BT A E ™, 2 FLEh X%t S Bk Bl A S
P 5 AT AR 25 57, M 7 LU B 25 5 = A X 2L
S TR, Jens Mattow 55 A SR FEDRL I BE I HEL UK TS o
Bl AR R AR5 A 0 D7 X 5 R ZIN R LB 1 T o e
INERBATIRARE A HEAT TS, 2 BRAE R/ N RF AR R b 2 R
FEIIE A 1) E B4 8511, SELENBP2 22 [ 7EREPE /N R

B IP: IgG  HIS FKBP38
WB: FKBP38 sw—
WB: His - - -

[& 5 SELENBP2 % {5 FKBP38 & HHE /£ : A: SELENBP2-FKBP38 £ £#1# AlphaFold-Multimer ¥l 4544 : & & X158 FKBP38 EH . £ @
X154 SELENBP2 & 8 .41 fa X5 A il 45 & X 15 ; B: Western blot %4l SELENBP2 & 5 5 FKBP38 &KW IR IEE E/EA
Fig. 5 Interaction between SELENBP2 and FKBP38 proteins: A: Best structures predicted by AlphaFold-Multimer for SELENBP2 - FKBP38 complexes:

the green area represents the FKBP38 protein, the purple area represents the SELENBP2 protein, and the red area represents the predicted binding site; B:

Endogenous interaction of SELENBP2 protein with FKBP38 protein using Western blot
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) FRaA R e M/, O HX R 22 55 R Bt 7E mRNA
KL, $&7R SELENBP2 £ [ 35k 7K1 22 5 AT RETE AT 2Bt
GSET 7 A PR A ) 2 5 G S v R4 T VR DL, X RR
B IR BB R IR & R RS ko A AL T & 8 JE S Bkt i
T b &y Bt T R CSTBL/6T /N BRURN By fik o B B AL 40 1 5 &R
C3H/MHel /NI & A B 2= #5470 #0r, &< Bl SELENBP2
FEF7E CSTBL/6T /N RIS = BT B SE R s ko AR RE A ik £ J5
FIE T W, WTE C3H/Hel /NERh G224k, , Ui WA Tl SELENBP2
T RETE S FERE Ak & et R vh R 43 S EAE A,
Ab Al FHEE I BT 2 A AT Wy - 14,643 b BEFRIE S
A A SR R R /DN BRL (X BRI 1 A P AR Y4 5 VT 52
A& o (Peroxisome proliferator-activated receptor oo, PPAR«) fi¥) i
WEEE (1, VAl PPAR o 006 I I 56 PR e i i e 2, 2% 3
1€ PPAR« P30 J (/N BRUFFAE i, SELENBP2 £ 11 ) 22 15 7K
i PPAR« ST AT 35 AR, 1T PPAR 7175 Al IR R Pk 225
PR AP AR E RS, AR SR A R A B P s 1) kA 46
SRR RS TE I S i AT HR R FRAT] SELENBP2 25 14 1)
BRI TAEVR T TR A Qi BT e i & 2B At i rh
VEETEEAEM DU A IhRe M AR . AT EEE
TR A E T2 pcDNA3.1-6xHIS-mSELENBP2 fiki, {fi
TE AMLI12 40 fifd i 3K35 , A B T i — 20481 SELENBP2 #E H 7E
AR A 2= e

FKBP38 & [ —Fl 2 50 ii 15 . 3T &M% ia Y he
WG E R RN 1, ) LA SRR |, {23 Bel-2 1 Bel-XL
EPRT- RO SRk, AR g 7=, FKBP38 &
W REVRTELRLR [ W, 76 A RR R ) RE AN BR i 1 e IR P T
PR A 7 TR B 2 PR E 2, sk, FKBP38 2
ELA JURIE I S PO 0T fs2 S K R 1 , 20 PR J OB 4 5 0174 5 8 1
AR AR O R AR TR JOR SR S S e ) IS T
IWHREA RIS WRESTE, G R EE R EED,
FKBP38 5 [N 57 0 31 AF Bt I &5 3 18 A0 o<, 40 i 40 it v
FKBP38 45 |1 (1 3R IA 3G 7N T 2 1 B e, (A 1 2T 44k
PR R B B fE 3 BORR rh AR 4L
P SR TR0 2 1 2R R KO R, T FKBP3S [ ik
JIF 2 ML S S ) R 1 B 0 1 2T A A 5 M P, 9 5 2 2R
HEIEE TS, W E AR e iR E JE AR ERY, A
WITFR A5 A & B, FKBP38 25 [ BE % 38 i 47 I L Hig iy 12 41k
RN AR B, AT R M PR T AR PP 1) & A A R TR 2
A TAE PR 17 0 2 — Al el P S 52 Mg 7 ot B HE AR 5 RS 1 18
PEIFUG R SRR RS, I IR 98 0 2 g 5 2 45 i Ak 2
953, 5B UL AV AT 22— ARIRE 1Y — TR ZE 40 HT L 78
1990 428 2019 4F (8], 2ERIETE RGBS T P 1 2R A 118
3 30%Y, TR AR S 1) £ B RS HL = TR A
FREHE N K6 0 R S A ik S BUF R S 67 AR R Y B R R
AT SO L 84 J 240 3 T s 20 32 1 33— 25 n
IR BT AR RB, iy T A 4 LR AL, S B A AT b
B 6 EHEE TR AR R AR D s AR 2 e,
BRI R , AR A i A S M e FKBP38 25 IR /N R AR
FEPERG I A SOk Ry f v, AT 30, FKBP38 25 1

AIRES SELENBP2 5 [ & AAHEAER], DA AT 4i i i

Q. AR H AT X SELENBP2 & (958, FA145 I SE-

LENBP?2 £ [ Al g 1o 1855 BT 40 0 S Pt J 28 B PP g

PR DA T 4 AT PR 07 T 4 5 A 5 A D

ARICHE HIRE WS T L 30100 240 L PN o 7T i e 2 32k 22 b b

URHED 2 1 ) peDNA3.1-6xHIS Bk b # A, i HE P T 7%

AR, $E UL SELENBP2 3 (A 4 2 81, i ity et 1 8 41

pcDNA3.1-6xHIS-mSELENBP2 ffikr, i Hre /s Bk I rY

Mg --AML12 40 g v a2 ik %6 1% SELENBP2-HIS il 4 2 11,

hyitE— AR T SELENBP2 3 70 AT 40 v i) A 7 D e S A3t

— AR TH, ik —P5E SENELBP2 2 DI RESEE T

St S34h A SCHFFEIEWIAE AML12 4t FKBP38 2K 14 5

SELENBP2 & A e M B AR, X Aik—F 57 SELENBP2
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