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Abstract

GATD3A is a protein found in mitochondria, believed to have the ability to "deglycate” and
remove AGEs. High concentrations of AGEs are associated with diabetes, Parkinson's disease, and
Alzheimer's disease, making GATD3A highly valuable for research.

This study explores glutamin amidotransferase-like class 1 domain 3A (GATD3A). After gene
synthesis and protein expression, the protein was prepared in large quantities and its structure and
function were explored. At present, the optimal preparation environment for GATD3A has been
obtained. Also, the protein crystals have been successfully cultured. Structural analysis has been
conducted to understand its structure, conservation, hydrophilicity, and electrical properties. We
also have an understanding of the temperature and pH values suitable for enzyme reactions. In the
future, we will also use enzyme kinetics to calculate enzyme activity. Besides, we will prepare
glycated proteins, and conduct deglycation tests to explore whether GATD3A has the possibility of

clinical application in deglycating glycated hemoglobin in diabetic patients.
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potassium acetate

acetic acid

Tris-HCI pH 7.5

ethanol

Others

IPTG (isopropyl-p-D-thiogalactoside)

protein crystallization kit*15

Ammonium Acetate

BIS-TRIS pH5.5

25% wi/v PEG 3350
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1. %% NCBI 4 1465 Fov T4 Reng AR A 7] o

2. B 7| ¥ K3 Histag 2 7 = -

3oud AH PRt EL T PRATIZFH -

(=) Cloning (HSGATD3A)
1. PCR

(1) p= & : 30uL 5x PrimeSTAR buffer +12uL. dNTP mixture + 7.5uL Primer(R) +7.5uL

Primer(F) + 1uL Template + 1.5uL PS polymerase + 90.5ul -k » £ 150ulL » 4 23

3 B PCRtube ¢ -

(2) X TIERZ PR > Stagel 5 98°C ~ 1~ 48 » Stage 2 5 98°C ~ 10 § 48 -

58°C/60°C/63°C ~ 20 §)48 - 72°C ~ 1 ~ 45 > Stage 3 5 72°C ~ 5~ 43 - 15°C - # ¥

Stage 2 £ 4§ 35=x o
2. » 4z PCR & 4~

(1) #-PCR # #» (£ 150pL)#? 750uL Gel/PCR buffer ;2 & » & » DFH column( %+

2mL collection tube) - &< (9000g > 1 & 4&)fs » £ 38 F F% -

(2) % DFHcolumn ® 4c »~ 600uL Wash buffer » 22 F T # 8% 1445t > g
(16000g * 1 % 45) > # # flow-through & £ &< (160009 ° 3 4 4&) 4 iz % DFH

column -

(3) #-DFH column #z » #7e 1.5 mL g ¢ > 4 » 30pL 3¢ #(65°C) - Elution

buffer» A28 T# % 10 4 4575 > &~ (160009 » 3 ~ 48) » T ¥ & T {52 PCR

pruduct o

IREN T

(1) pe ¥ insert : % it 2 PCR product 25uL + 1pL Ndel + 1uL Xhol + 3uL neb

6




CutSmart buffer -
(2) p= & vector : pET28a 34uL + 1uL Ndel + 1uL Xhol + 3uL neb CutSmart buffer -
(3) #-vector ~ insert & . ¥ & ** 37°C incubator ¥ overnight -
4. Gel
(1) # vector ® 4v » 1uL Quick CIP » # ¥ »* 37°C incubator » ) 30 4 4& -
(2) A insert ® 4c » 6uL novel juice » vector ® 4c » 8uL novel juice » ¥ i& {= DNA 7
7 (100V > 35 4 43)
(B) MEREZ > T F K fs o 4 » Gel/PCR buffer » # # gel 5 £ (mg) : buffer
A (ML) =35-
(4) ™ vortex > 4R & 15 0 4D 65°C IR T gel = 2pkit o iEARY & 2-3 4
4 14 vortex 2 & o
(5) #-sample 4 »~ DFH column(% % 2mL collection tube # ) » &< (9000g > 1 &
4) > €£4F 3= {84 flow-through -
(6) 4 » 400uL W1 buffer 3] DFH column > #t.< (16000g » 1 ~ 4&){s 44 3 flow-
through -
(7) 4 » 600uL Wash buffer 1] DFH column » &< (16000g > 1 4 4&) s # 3 flow-
through -
(8) &z (16000g - 3 4 45)i¢ column matrix ' °
(9) #r » 30uL 65°C =7 Elution buffer » # % 10 » 481 > %t~ (160009 > 3 4~ 48) °
5. Bk A& % ligation
(1) ] plasmid 2 PCR product 7k & (ng/uL) °
(2) »1:V=51-~3:13%+rF insert % vector £ -
(3) e =4 w4 » ligation high > §84% 5 (V+i)/2 o
(4) £ >* 16°C incubator ® overnight » i& {7 ligation -
6. Transform
(1) 231517 2¢ A w4 » 50uL DH5 ¢ » 3%+ kb o
(2) £ 42°C -kig# # &7 heatshock 2 & 48 > xw kb o
() & FHE TS v A mapo g @ A w4 500ul LB > #x & 37°C incubator ¥ %)
1] pF e
(4) 3~ (35009 » 3 4~ 4&) s 453 ~ 304 b ik o 0 X 20l &2 gL 12 pipetting =

R



(5) # %> 7 3 KAN' caplate > % 37°C incubator ® overnight o
7. Colony PCR
(1) pe & #7% %% : Primer F 5uL + Primer R 5uL + 150uL -k + 40uL 5x Taq Master
Mix with Dye - % 200uL
(2) #-3if A~ %2 16 i PCR tube » # ¥ 10uL -
(3) ## - B KAN' chaplate » A &I E 16 & ¥ %5 -
(4) * pipette tip A A& codd b - Ip g 0 ATE S H]- T > £ 225 PCR tube ¥
pipetting -
(5) LA 4 F(4) 16 =% » & 45 £ 3 83 -
(6) %14+ erdz 5 2 » 37°C incubator ® overnight o
(7) i3 PCR » Stage 1 5 95°C ~5 4 45 > Stage 2 5 95°C ~ 15 /48 - 62°C ~ 10 #/4&
-72°C~ 1445 > Stage3 5 72°C ~5 ~ 45 -15°C - H ¢ Stage 2 £ 4§ 35 =% -
(8) #-16 ¢ PCR pruduct & P~ 5uL » £ 1.5uL Novel juice ;& & » & {7 DNA & &
(100V > 35~ 48) » FEREF 7 o PHERASI FEIAF2P A -
(=) Frawil
#-cloning = = 7 HSGATD3A ~ * A FliniER 3+ g+ F 5 & > 4~ %4 3]:2 E.coli

¢ oo
1. #-20uL 2% i we g7 1uL FRER & o

2. & {7 42 °C heat shock 90 ) i¢ F 48 i& » m%e o

3. 4er ImLiR i3 &4 > %l 37°CEE RS A 1] o

4. %4 > ¥ 37°CER 44 16 -] {8 11 4°CiE7% -

() 3% F 3 k4 Rl
LAY FERERS2 16°C) 2 k& (001 ImM):nE 5 A-B-D-Fr i X 5L 5
(Isopropyl B-d-1-thiogalactopyranoside, ™ #§ £ IPTG) 2. i 2 ™ & 7 » & faif i & %] & B~
BEASEIMERCR LS F 0 TR
2T R AR (TAndA) o
3. %6 F F¥ A~ B4 » 100uL B-per ~ 2pL lysozyme (7% #f#) ~ % 2uL Dnasel i {7
LR FTwS o
4. #-> ¢ 4 13000 rpm . o ¥ A EE R B FB o

5. #-1 ik 2 FELA B R TR £ B R @k g X ARE



() mF * &8 (Western Blot) &3 P % 3-v
1. #m ¥z e & TGS buffer @ -
2. #%-PVDF #5e 3|9 fg @ &0 10 » 48 > {5 ¢ » TGS buffer -
3. i {7 SDS-PAGE 7 /& » #5833 PVDF W} » Tje » Mmfsfe i ch2 4w d o
4, 2 PBSTie==tx » -+~ F W PBSTi==t>» - Fu> £ W PBST®2= =X o
5.4 » ECLE&] > BIFEILE % ©
() 9 Fai
1. & fF
(1) #-200uL PMSF 4t » 7 § Fik itz @ o
(Q #Er R F ARFAPY  BEAF30 L& -
2. Fv i
(1) 2+ i 14 0.45um filter i g °
(2) #-1 i i »~ Ni—NTA column I 4z & % %8 (72 #%- = flow through ) -
(3) #-7 Ik & ~ #4% 2 imidazole buffer (IMD) i & 4c » F4L® - fcfin et > k
B 4o (JE3L 0 5 REA)  OmMM(40mL) ~ 25mM(40mL) ~ 50mM(40mL) ~ 75mM(20mL)
100mM(10mL) ~ 300mM(10mL) ~ 500m(10mL) ~ 1000mM(5mL) -
(4) &5 SDS F5 FHMETAA YT > @i i § P B30 2737 -
3. Fv Fit4 ~ k¥
(1) #2773 PH&dv 23R4 »F4EY » & * Tris-HCI 20 mM ~ NaCl 100 mM
2_ buffer » %47 3 =t (¥ # & & 7 IMD) -
(2 FA7te 2 Fd RATIVELFE L) 0K 2 kS 1ﬂ? » 1 gk 4000 g e o
BV EAgdps & 54 23R ~ k4L 0750 mL b -
()39 FRARR =
1. &t ¢ H (cuvette)cn? fo $2+ ¢ & %] » 4e » Tris-HCI 20 mM + NaCl 100 mM 2
buffer » 12 2 i {52 3o (H ¢ Tris-HCI 20 mM + NaCl 100 mM i 5 % § &
2%~ kKR PIFEEE o
B HE R L EEE N Y TER
(M) 39 FREAT-HWEE
1. #-F-v ?’Ui}a‘{ﬁi 12.5mg/mL ~ 25.0 mg/mL % 32.7/mL
2. M PCTHipl& i foehidd FERLT R ERHIEE o

9



3. 15 B ABREHFHF R Fent 5 ¢ 2~ 15*48 ik 150 uL -

4% F A f A RIS ] Fla Y ghs Il 2 v F o

5. BT 3 i it 1ul T 8L~ o Fl3V P 0 2 G FR e o

6. % B - W Rt kg o

T8 SRS REFL T R .

(1) 39 Thtlintigtd i refine
LES - T85O FE T RGyFad HiEd 5 0 0.2M Ammonium Acetate +
0.1M BIS-TRIS pH 5.5 + 25% w/v PEG 3350 -
2. fe % B kB 3Rk~ X8 8 BIS-TRIS hficdg & o

M L E R R > fe X ImL duRfein iR o

A T AARAIRBIEEEFTRS ~ UE SFA

- H =3 EN ‘LY
4% = ~refine %5 1(F %_0.5M BIS-TRIS 72 ;% pH i& % 5.5)
s\p 17% 19% 21% 23% 25% 27% 29% 31%
s:40ml |s:40ml |s:40ml [s:40ml |s:40ml |s:40ml |[s:40ml |s:40ml
2% [p:340ml [p:380ml |p:420ml [p:460ml |p:500ml |p:540ml [p: 580ml |p: 620 ml
b:200ml [b:200ml |b:200ml |b:200ml|b:200ml|b:200ml|b:200ml |b: 200ml
s:8ml |s:8ml |s:80ml [s:80ml |s:8ml |s:80ml [s:80ml |s:80ml
4% [p:340ml [p:380ml |p:420ml [p:460ml |p:500ml |p:540ml [p: 580ml |p: 620 ml
b:200ml |b:200ml |b:200ml [b:200ml|b:200ml |b:200ml [b:200ml |b 200 ml
s:120ml |57 120ml |52 120ml |s: 120ml |s:120ml s 120ml s 120ml | s 120 ml
6% [p:340ml [p:380ml |p:420ml |p:460ml |p:500ml |p:540ml |p: 580ml |p: 620 ml
b:200ml [b:200ml [b:200ml [b:200ml|b:200ml|{b:200ml|b:200ml |b: 200 ml
s160ml [s:160ml |s:160ml |s: 160ml |s: 160ml |s:160ml |[s: 160ml |s: 160 ml
8% [p:340ml [p:380ml |p:420ml |p:460ml |p:500ml |p:540ml|p: 580ml |p: 620 ml
b:200ml |b:200ml |b:200ml |[b:200ml|b:200ml|b:200ml |b:200ml |b 200 ml
$:200ml |s:200ml |s:200ml [s:200ml |s:200ml [s:200ml [s:200ml |s 200 ml
10% |p:340ml [p:380ml|p:420ml |p:460ml [p:500ml |p:540ml |p: 580ml |p: 620 ml
b:200ml [b:200ml |b:200ml |b:200ml|b:200ml|b:200ml|b:200ml |b: 200ml
$:240ml [s:240ml |s:240ml |s:240ml |s:240ml |s:240ml |s:240ml | s 240 ml
12% |p:340ml |p:380ml |p:420ml [p:460ml [p:500ml |p:540ml |p: 580ml |p: 620 ml
b:200ml |b:200ml |b:200ml|b:200ml|b:200ml |b:200ml|b:200ml |b:200ml

s - 1M ammonium acetate / p @ 50% w/v PEG-3350 / b 0.5M BIS-Tris

# = -~ refine & 8 2(H _ Ammonium Acetate k& & % 0.2M)

|

pH/p 17% 19% 21% 23% 25% 27% 29%
$:200ml |s:200ml |s:200ml |s:200ml [s:200ml |s:200ml |s: 200 ml
51 [p:340ml |p:380ml |p:420ml [p:460ml |[p:500ml |p: 540 ml | p : 580 ml
b:200ml [b:200ml [b:200ml [b:200ml |b:200ml |[b:200ml |b: 200 ml
$:200ml |s:200ml [s:200ml |s:200ml [s:200ml |s:200ml |s: 200 ml
53 [p:340ml |p:380ml |p:420ml [p:460ml [p:500ml |p:540ml |p : 580 ml
b:200ml [b:200ml [b:200ml [b:200ml |[b:200ml [b:200ml |b : 200 ml
$:200ml |s:200ml |s:200ml |s:200ml |s:200ml |s:200ml |s: 200 ml
55 |p:340ml |p:380ml [p:420ml [p:460ml |p:500ml [p:540ml |p : 580 ml
b:200ml |b:200ml [b:200ml |b:200ml |[b:200ml |b:200ml |b: 200 ml
$:200ml |s:200ml |s:200ml |s:200ml |s:200ml |s:200ml |s: 200 ml
57 [p:340ml |p:380ml |p:420ml [p:460ml [p:500ml |p: 540 ml |p : 580 ml
b:200ml [b:200ml [b:200ml [b:200ml |b:200ml [b:200ml |b: 200 ml
$:200ml |s:200ml |s:200ml |s:200ml |s:200ml |s:200ml |s: 200 ml
59 [p:340ml |p:380ml|p:420ml [p:460ml [p:500ml |p:540ml |p: 580 ml
b:200ml [b:200ml [b:200ml [b:200ml |b:200ml [b:200ml |b: 200 ml
$:200ml |s:200ml |s:200ml |s:200ml [s:200ml |s:200ml |s: 200 ml
61 [p:340ml |p:380ml|p:420ml [p:460ml |[p:500ml |p: 540 ml |p : 580 ml
b:200ml [b:200ml [b:200ml [b:200ml |b:200ml [b:200ml |b : 200 ml

s : 1M ammonium acetate / p : 50% w/v PEG-3350 / b : 0.5M BIS-Tris(pHS.5 ~ 6.1)

10



() 39 FRBRHELIT
# * Pymol ~ NCBI-BLAST -~ RCSB-PDB ~ PDB Sum ~ DALI ~ LIGPLOT" % %2k 2 4
W eFREs TR B -
(L-)EFe a3 FERBL BSA(L 25 F 30)
1. fe & PBS buffer (0.1M » 1L » pH7.4) : 2.23g NaH,PO4 + 11.56g Na,HPO4 + 5.5g NaCl
+0.02% NaN3 -
2.fe% 40LR§ § 4 1 OM -~ 0.15625M ~ 0.3125M ~ 0.625M » % ¥ 40mL -
3. %t » BSA
(1) OM > 40mL : 40 mg BSA+40mL PBS buffer
(2) 0.15625M - 40mL : 40 mg BSA+1.13g # ¥ # > & 3 PBS buffer 4: 2 %8 %
40mL o
(3) 0.3125M > 40mL : 40 mg BSA+2.25g ¥ 5 #% > & #- PBS buffer 4 3 2484 %
40mL o
(4) 0.625M > 40mL : 40 mg BSA+4.51g # 5 #% » & #- PBS buffer 4: T ‘&4 # %
40mL -
4.2z % »> 37 & incubator ® - f5& piplH RFU 7 f2d i 25 -
(£ =) GATD3A 4= ¥ & #& 1 # & B2
1. pe ¥ Tris-HCI buffer : Tris-HCI (pH8.0) 20mM+NaCl 100mM
2 %P ek AP R-wliP%kE ¥ v v i HRE - BSALATASR
£ 0.625M #& i+ BSA :
(1) % - &
(2) % = ‘& : 190uL BSA+10uL Tris-HCI buffer

d

: 190uL BSA+10pL GATD3A

o]

(3) % = & : 190uL & #& it 57 BSA+10 uL GATD3A

R

(4) % = % : 190uL PBS buffer+10uL GATD3A
(* =) p% % & = 12pl# (Thermal Shift assay)
1. P~ Sypro Orange / ;%% (10000x) - ##f#% = 100 & - L7 Hpe ¥ o

e

2. fz % pH=3.0~8.0 57 phosphate buffer » 1+ 2 pH=9.0 ~ 10.0 = glycine NaOH -

3. P~ thermal shift & * tube & 32 BB pH & > w £ 4F) » & & ¢ ¢ 4 » 0.5uL
GATD3A + 2.5uL pH buffer + 7.5uL Sypro Orange(100x) + 14.5uLl -k o

4, v EEF R 10 A 415 > e B 5B R L 20°C ~ 100°C -

11



(L =) 32 B s 4p & #7(HPLC) & 4 fp bt (Gln) 2r 4 9%=% (Glu)

1. ¢ * RP-18 &2 DNaPAC ¢ tripls# 4~ #Lix i+ o
2. e ¥ 100mM Glu 2mL ~ 100mM Glu 2mL ~ 100mM Glu 1mL + 100mM Glu
IML(Mix) » R sdg? o FRIH LRk 0 TR RE& -
3. % % #ipl4 (GIn + HSGATD3A) e » # B ¥ » EEF L% S HBEEY R > v Fo
i R I Y e

(+ I ) 1 N-acetylcysteine (NAC)#r methylglyoxal (MGO)ip] _GATD3A 2. & # it # it
1. fe 8 10mM MGO £2 10mM NAC » % 25°C % 8 T incubate » & ip| % # % 288nm 2
Bk iE 0 B PR e

2. %t » GATD3A # k& 5 10uM - I ip| %_6 ~ 480 288nm =k & o

12



$ FLERRHE

- ~ HsGATD3A cloning

Mri16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

198
6000

5000

4000

3000
2500

2000
1500

1000
750
500

250

(Base Pairs)

Bl= ~ HSGATD3A =7 colony PCR % % (i®% 4p #&)

o Dralll (245)
S “PacR71 Xhol A
15543 Msct
s03) Al

n Psit (370}

. R
15167) BamHI AsiSI - Pvul (945)
(5130) Bmtl

TapMI - Xmal (1067
y, Smal (1069]
s030)
o) Xbal BspDI - Clal (1250}
ase4) Bglt

;

a7,

4
(4566) BStAPI Acul (1599)

(4242) Miul Mo Qrza)
(8228) Bei* BssSal (1968)
(4060) BstEN L
14042) NmeAlll Peit (2143
BspQl - Sapl (2258)

13831) BssHIl
Tati (2337

(379) EcoRV

(3720) Hpat pRS-marker (2
BstZ171 (2374)
PAFL - TEN1111 (2399)
(3401) Pshal TR . N

(3185) Bgll
(3164) Fspl - FspAl PpuMI (3136)

Bl= -~ pET28a Gene map (% /& = SnapGene 4 k)

5'3' Frame 1 |
GGGYISPLE-FCLTLRREY TMGS SHHHHHHHHS SGENLY FOGARVALVLS GCGVY DGTE THEASATLVHLSRGGAEVQ I FAPDVEOMHVI DHTKGOE
SEGESRNVLTESARIARGKITDLANLSAANHDAATFPGGFGAAKNLSTFAVDGKDCKVNKEVERVLKEFHQAGKPIGLCCIAPVLAAKVLRGVEVTV
GHEQEEGGKWPYAGTAEATKALGAKHCVKEVVEAHVDOENKVVTTPAFMCETALHY IHDGIGAMVEKVLELTGK - LEHHHHHH-DPAANEARKEAEL
ARATAEQ-LA-PLGASKRVLRGFLLKGGTISGLANGTREVARH-ARRVWWLRAA-PLHL

Ble - 2525 (AT HE)
i# * cloning s > *» "$ HSGATD3A z_ % 4% 7| - B]= % cloning = = 15 »

f1# colony PCR 7z 2 cloning £.% & 54 » @ 2% 7 chjl & % 750bp = + & %

F#F R band o drdk F T o Y 404 sample ¥ T A E ko {5 PH2 2

#10 % 2 A F2 P 5 &7 %A - B = 5 pET28a ¢ Gene map » HSGATD3A &7
P % o feilde % 9 Ndel-Xhol - Bl 5 A F 2 P 24 2% » il it A 7
is > 22 i HSGATD3A % 71:& {7 sequence alignment » # sequence identity

100% > ¥ & cloning = 74 o

13



I v Y PR ORARBLE

25°C 16°C

0.0 0.1 1.0 0.0 0.1 1.0 IPTG(mM)

Mr S PS PS PMrSPS PSP

250
150

75
50
37

25

Mr : marker
S : supernatant
P : pellet

BT - SDS-PAGE "} &8 % 2 %% o 12 25°C » 0.1mM IPTG 1% 4 3% # % i (i 32 4%)
#FTF R R 16°C~25°C > 2 FE 4 IPTG k& OmM ~ 0.1mM ~ 1ImM

A RIS R FRMT R o A @ 25°C 0 0.ImM IPTG 2
o SR R L
N R

In

150

Mr FT (0 0.0250.050075 0.1 0.3 0.5 1.0 IMD(M)
75 ] 2

50
37

ET : flow through

B+ - 31 {5 SDS-PAGE %4 T i 2 & & (17 % 4 #6)

14



F1#* Ni-NTA ¢ 415 i GATD3A & » 14 15% SDS-PAGE & Acfzitg % o d
o FHLREREZTARY T Y —fg F]203-05~10M2 IMD ¥ 2 # T & % ih
3o F o 51243~ 0.3M ~ 0.5M ~ 1L.OM 2 IMD #* = sdes B3 it & 10mL it 5 i&
= E AT R &
T~ M@ EELiE (Western Blot) 2 B & 3-v

BSA 66.5 kDa

HsGATD3A 25 kDa i
- .

B~ - Western blot & % (1% ¥ 4p %)
% anti-His {72 B £ 2 dd » & 25KDa & 3 AR 0 L

GATD3A - W BSA T ¥Rl » A+ B® TFans o n + Bl > s nsiis
Bl 5 A = 2 denature = dimer-form GATD3A i =& «
I~ ROFHLWUREIHESE

PEGRx2 PEGRx2 JCSG-2 Index49-96
No.29 No.32 No.46 No.30
6% v/v Tacsimate pH6 0.2 M Sodium formate 0.2 M Ammonium acetate 0.2 M Ammonium acetate
Conditions 0.1 M MES monohydrate pH6 0.1 M BICINE pH8.5 0.1 M BIS-TRIS pH5.5 0.1 M BIS-TRIS pH5.5

25% wiv PEG 4000 20% w/v PEG MME 5000 25% wiv PEG 3350 25% wiv PEG 3350

B~ o Sk g niE (0% 4 )

r2 25mg/mL ~ 12.5mg/mL & jk & 2. GATD3A (7 L il % - d B¥ L >
FrfAEEE ST B S L WES S 718 > (9 JCSG-2 N0.46 & f vk B
W R hRiRTAE > A HMAITE UR LA HBEF Z B
0.2M Ammonium Acetate ~ 0.1M BIS-TRIS pH5.5 ~ 25%w/v PEG 3350 -

15



B4 ~ HSGATD3A & 4 (7% 4 )

B4 % HSGATD3A e 48 - H 12 % k3t & 0.08M Potassium chloride +
0.02M Magnesium chloride hexahydrate + 0.04M Sodium cacodylate trihydrate
pH7.0 + 50% v/v (+/-)-2-Methyl-2, 4-pentanediol + 0.012M Spermine
tetrahydrochloride » 2_ 14 § & {7 S B HfEIT 1T 2 T v FRHEA T, T4 &
5 S+ 0 GATD3A -

A R0 FREHR

Bl ~ GATD3A 2 3=+ = &4 (r4 Pymol #c48 & 31)
-+ 5 I Xk 5 1 s s 247 GATD3A m%ﬁ P BMER e 2 d
% ahelix ~ % ¢ Bl 5 B sheet -
=« GATD3A 30 FTHESHLZAITR

Zom ~Tablelo N F 5 247 & 8 2 HPF e & 98 Bodk
GATD3A

16



Unit cell

Space group

43.753 43.753 190.578 90 90 120 0.976238

P3129.66 - 1.96 (2.03 - 1.96)

Wavelength(A)
Resolution range
Total reflections
Unique reflections
Completeness(%6)
el

Wilson B-factor
R-meas

CC1/2

0.976238
29.66 - 1.96 (2.03 - 1.96)
133235 (19192)

29077 (2900)

99.14 (98.37)

7.22 (4.98)

25.49

18.00 (34.40)

97.9 (93.4)

Reflections used in refinement
Reflections used for R-free
R-work

R-free

Number of non-hydrogen atoms
macromolecules

ligands

solvent

Protein residues

RMS(bonds)

RMS(angles)

Ramachandran favored (%)
Ramachandran allowed (%)
Ramachandran outliers (%)
Rotamer outliers (%)
Clashscore

Average B-factor

29053 (2895)
1490 (148)
0.1628 (0.2499)
0.2095 (0.3316)
3588

3328

8

252

452

0.006

0.80

99.11

0.89

0.00

0.00

2.54

29.32

17



macromolecules 28.80

ligands 42.80
solvent 35.70
Number of TLS groups 9

PR SRR SRR I S C BRI o 8 BI00 2 R dieh

Bl - ~ GATD3A 3+ # overall structure(r+ Pymol # %8 & 3.)

He1e
'l
c|

Bl = ~ GATD3A 2 4 # BI(iF % % 1)
18




Bl - 5 GATD3A = gt M gaé % 4 ahelix 12 Bsheet - B+ = R
D e R 0 R R I TR e R Bk Ry R E A &
Tk
1 - GATD3A 2 &8 24P v
%3 ~ 22 GATD3A Sipdp vz F=v 7 o ¢ * DALl e zb o 47

Protein pdb  Z-score Rmsd Sequence identity  No. residues

loyl-A 38.3 0.9 45% 221
5lir 38.3 0.9 47% 219
313b 355 1.0 33% 213
3otl 194 2.2 21% 199
3fse 19.2 2.1 18% 349
2vrn 18.8 2.1 16% 185
3118 18.8 2.1 18% 168
3uk?7 18.8 2.2 21% 396
4hcj 18.8 2.2 16% 173
S5tw0 18.8 2.0 18% 166

1 GATD3A (‘ARVAELS(‘GA VAL R 1 EE :."H:.SC TN A Ve[

2 ToY1=A ioiiciieamione LB Gcclgeo GE Lia|1|SElS SAQ AlvicEENTD /o) D N
3 313b-B V LiVMLEE/LDIIHNY E‘K RSN KN Ol v

4 51ir-a 7 LT|L LA[T[ARYS|c A @ AvicIFND K/p[§AIDYY N

GATD3A 2000000 .
0 170
1 GATD3A qP) V|L H]E QEEGGKWPY AG
2 loyl-A A I Pyl PSRRI ] » o >
3 313b-B L VA L KDI \VK Elefe ¢ « o o0 oo ofel
4 51ir-A C.RY AMLPK IFDFPLR| TN oaicote a s e DY

B+ = ~ & GATD3A %Hf4p 112 3= 7 A 7] alignment(i® ¢ g ﬁl)

19



B t" 3 "4 <
oW @ B
’: ¥ o \ fz{

GATD3A-B loly 5lir 313b

L\c177 M"cns ‘ ‘ . Vcﬁs (4 | » 1'&3; ‘
Kzosz ‘ Rson ‘ v—"’ XEQ24 ) .(“\.EOZZ
Bl = - ¢ GATD3A it i 2 39 F % (11 Pymol # 48 & )
%7 & f1* DALI 3zt - 7| 4122 GATD3A %f#-ﬁ»#ﬁﬁ}ﬁ ??r‘mﬁ']- ANV

g

-

z H % 38 $icid > sequence identity % ¥ GATD3A & 7| crjp 42 & - B+ = 5 U
GATD3A #27 = # 3% # 2 sequence alignment » {Fifkft— & B 7 A 45 » &2 d
B G EG R FSpeng e @ F125 GATD3A TRl e (g o B
w & GATD3A &7 = = g2 v di > &% stick 1 # gz o
GATD3A 2 T A F ~ ki 2 2 7 4 W

3 4 5 6 7

) + gjk ,tt e ,k 1&‘ Variable Average Conserved
ML TEATE RS EekpRgEskE B FT R LR
(4 Pymol #7488 g @) (4 Pymol #748 ' @) (4 Pymol #7488 % @)

B B2 2B A8k FREAT AR T
TREl e AR P B AR A TARET o H P feEde kK A L P T i
B GATD3A s fix » f2v = d ehf it 5 > P LH BRI BARE B

PR e g S

P E R LR

20



L - Z‘,w-ﬂ;%ﬂ;_ﬁ%ﬂ?;ﬁ

Glycation

15
—— 0OM
—— (0.15625M
".é a0 —— 0.3125M
v ///! —— 0.625M
E r//
x 54 M
0 T T ' ’ .
1 2 3 . d 6
Days
Bl ~ ~ it BSAZ RFU(T%Jﬂz‘gg %—I‘l)
Deglycation
20+

15‘\_\f:’:—a
S 190 pl (L BSA

+ 10 ul GATD3A

10+ —— 190 ul (L BSA
+ 10 nl Tric-HCI

RFU X 105

—— 190 ul Ff#E{E BSA

5- + 10 nl GATD3A

—— 190 pl PBS buffer
+10 pl GATD3A

0 T T T T
0 30 60 90 120

Time (min)

Bl 4 ~ GATD3A 2 # i 2. RFU(iT¥ % %)

N Rl J‘lé?] v & - BAEERSRFU ¥ 3 2 > Bom gt BSA s
o Bd OMF FaEenly 5 A R BN TRIGELER  RRRE TR
BSA ¢ 1 jef o Bl 4 R E_GATD3A+HE - BSA &t e Wl chdk 3 » 235 1
Bt G RBIZE TE TG ER A A el s gk ir

* #Eﬁlﬁi ° «}VET-/F'J"’_’ i R ﬂ;/@_‘/p”é}g&] {g{ ~ E\‘"?.%E}:}t;"‘”ﬁ ¥ o
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o A% 4 #& 21283 Thermal Shift

Thermal shift at pH 7 Thermal shift at pH 8
400000 400000
350000 - 350000
P
& - 2
2 300000 £ 300000
£ 250000~ £
= = 250000
200000 -
200000
150000 r I T . | : | : ,
20 40 60 80 100 20 40 60 80 100
temperature (°C) temperature (°C)
- Y N 27 oA — s N 27 LA
Bl- - ~ GATD3A *: pH7 2 TM (it % % %) B - - ~ GATD3A * pH8 2 TM (it i #)
Thermal shift at pH 9 Thermal shift at pH 10
T 400000 = 400000
) <
£ 350000 Z 350000
w
c c
£ 300000 £ 300000
8 ©
£ 250000 § 250000
(3] (]
& 200000 3 200000
o (=]
3 =
& 150000 T T T ! i 150000 T T r )
20 40 60 80 100 20 40 60 80 100
temperature (°C) temperature (°C)

Bl- - - «GATD3A* pH9 2 TM (it ¥ % %) M- ~ = -~ GATD3A >t pH10 2 TM (it % %)
Bl L~B=- L= % GATD3A t pH7 ~pH10 chsk ™ » 7 i B ¢ ¥

k3 o B¢ pH7~10 2 TM B (T HA)2 & & B:)4 %] 5 78.58°C ~ 75.5°C
74.04°C ~ 67.4°C » ¥ % GATD3A & pH=7 chik i T #} ik g it > (5852 4
ARG B R pHIT HIRE P F i o Bl Y X 25°C s e

BBt Fichis & -

4= 12 % s 4p & 17 (HPLC)iR) *_GATD3A 2 fi¥ % E i+
C18 23%MeOHpH5.5

— Glu100mM

1500000 — GIn100mM
Gln + GATD3A
; 1000600~ — GIn+GATD3A

Mix
500000
0 .

Time(min)

Mo g (e B

Bl¥ nsd S 4 s @i Gln4e » GATD3A & 2 wfcis » A g B i

= retentiontime # f o ¥ 125 3|3 FEET K o g AT g ¢ (P Glu &

22



GInif £)x ¢ i & (8 GIn)feiE ¢ (& Glu)e 4] 2 f > F)pt 7 a3 1) GATD3A
FEREF R-CGIng % 5 Gluehic 4 > 2 g 5 & &2 % Glug Gln e = > 2
B FO-HBL e

DNapac PA100 23%MeOH pH8.5

800000 - ,
Mix pH5.5 (50mM)
0.3mL/min

3 800000~ Mix pH8.5 (50mM) 1mL/

E min

"% 400000 Mix pH8.5 (50mM)

§ 0.1mL/min

£ 200000 -

0 T T T T l ‘I\ T T T l L] T T T I
0 5 10 15

Retention time (min)
Bl- +7 ~Glu# GIn 1&1;@@(;@;%“% A@l)
¢ A (ARIUR) » FI 5 retention time i s peak 7 7 ik o7 peak ) %
F 5 T enGlue BY h ¢ 5 100mM GIu+GIn & pH85 k5 ™ ~ i & 4 A
48 0.1mL chig % > ¥ s TG Bk o Bret 9 A S G R > Bt 2 18§ 1
B EE 1 GATD3A & 144 47 ©

Lo 121 BSA #2 glucose iB| @ GATD3A 2_ 3 #1iv # 5%
F 5~ 3 420nm 2o Sk B
A420 control 4v >~ 0.6mg/mL GATD3A
ImL BSA + 4mL Glucose 0.51 0.085
2mL BSA + 3mL Glucose 0.0562 0.092
3mL BSA + 2mL Glucose 0.0598 0.1132
4mL BSA + 1mL Glucose 0.0813 0.115

FE R N F B RP T GATD3A e it E > BIEF R F BE A

420nm s K g o Bk Ae b £ o FRIp B % R4 » GATD3A shle s v £ (8 B
Wil Bk B K@i 0 ¥R F]F 0 LGATD3A 4 »
iF 5 E GATD3A . gt 22 s &S g pr RE A plE 3 574 kg7
WA A3 F RS EE IR LA S RE L EATR 2

BET R e 2 o
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E~BRAK?
-~ PR R
e FRRLARPREY H D0 REEWAF 0 Ty 5 25°C> 0.1mM
IPTG > @ F-v @it S %2 TARY ¥ %3 0.3M -~ 0.5M ~ 1.OM = IMD %
oLk is d ged B o 1502 western blotting £ P AR v o 187 dv B S R
%o el M A1 Xoray 78S LR 02 T 5 2 R RBIEEAS I
Alo P Et Ry B s T R S RT R F g -
iz o Kﬁ:fﬂ—‘*i b S BEFI A IWELZ I B FR o Y E R ?ﬁ'fﬁv..%;%%%&
AR FHRUF TR o AREFRTUEREEL > TR Tk
& Tk PH7 » (SRR TR o AR o B C|0nlngj§:4h—*7"/f 7%
BRI REF BEFEAGES A K RAOGCATD3A » A ki B F# 5+ b
Lo 2 AR RS A4 F 22 HSGATD3A & M HEEIT Y ik 7Y > B
FAAkFHES -
S ARRHRRE
(-) psEE 4 F- 8 GATD3A - 8 Kw ~ Kear > frk s 2% 4541 -
(=) Bit 2 $E1-F 2% > /s GATD3A £ T 43 2 L s> fp B H A kg
PR ie i O Rp e
(2) f317 HSGATD3A 51 » 5 I B I B A7 i hF pitE » TEFE B H
soaking ¢ % o
(=) Bl3# GATD3A chH is 25 > 4ef]= ¢ k¥ ~ SAXS % o
(2 ) i& {7 Structure-guided mutagenesis > fiz & =17 % > w582 Bt ahg i

e

LT FHEAE
- ~ Andrew J. Smith, Jayshree Advani, Daniel C. Brock, Jacob Nellissery, Jessica

Gumerson, Lijin Dong, L. Aravind, Breandan Kennedy & Anand Swaroop :
GATD3A, a mitochondrial deglycase with evolutionary origins from
gammaproteobacteria, restricts the formation of advanced glycation end products

= ~ V. Prakash Reddy,* Puspa Aryal, and Emmanuel K. Darkwah : Advanced
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Glycation End Products in Health and Disease

~ Yong Woong Jun, Eric T Kool : Small Substrate or Large? Debate Over the

I

Mechanism of Glycation Adduct Repair by DJ-1
2 ~ Linan Chen , Barbara Cagniard, Tiffany Mathews, Sara Jones, Hyun Chul Koh,
Yunmin Ding, Paul M Carvey, Zaodung Ling, Un Jung Kang, Xiaoxi Zhuang :
Age-dependent Motor Deficits and Dopaminergic Dysfunction in DJ-1 Null
Mice
~ Qingzeng Gao, Jeremiah W. Jacob-Dolan, Rebecca A. Scheck (2023) :

I=q

Parkinsonism-Associated Protein DJ-1 Is an Antagonist, Not an Eraser, For
Protein Glycation
= ~John S. Coukos, Chris W. Lee, Kavya S. Pillai, Hardik Shah, Raymond E.

Moellering (2023): PARKY Catalyzes Stereospecific Detoxification of
Methylglyoxal Consistent with Glyoxalase and Not Deglycase Function

SRR (2020) v Ren FAARR R ATHIAEE TR RPARRIZ R E R (R
TR s E %)

N gAY s FE g aF (2022) o B F R FE R & SRR RS LR 2R
BT (REFE BT 5

25



[:=:% ] 080007

AR AF & GATDSACH g repis 45 fe bk 1 2R 54 3A)» S AT
B AL A EUF I FrHF Ao s o p e 7
e FRERUERE - 3#BE N TR 277 AT
TEE RS ETE AR EE TREHYRFREF BTER
pH B+ 54 72 Aks v prddd FrEpiag 24

AR 39 o 73 BT RERE

GATD3A Eesitf® chjs o 4kdwiplm it £ T4 i it 4
WAk AGES » 4B Ao ~ bk Holm R BOR 2 A Y B 3 Ok

Fe e AGEs 7 BE » T2t GATDA & 5 4p % B T L & -

I &R+ A~? F g3 % - BEERGRU ¢35 2 Brpt
BSA fhaex B @ OM§ Fabenmnly 5 A 3R R ¥ 5 BSA ¥

TR BBER D B wERE

2. B4 R AE_GATD3A+#E1 BSA Bt eshi i ZH 1 & &

o AU E TR T 6 2 G5 R edE AR 0L el 0 R RS



prea H < ApiS R > JEBT 0 R F) 2 BB A 9 E ~ AR Bkt

F 0 inat EBLPIPERY & A 4 GATD3A JE & £ i 5% -

Bl= -~ Bl= += % GATD3A % pH7 ~ pHI0 sh%&E ™ » 7 &

Py kR B AMERY KT

B=+e2i®ifd Glu % Gln i &+ & retention time +* 2k
1R LRHI ok d A E R AF AR PR D KPS
4 Gln % = Glu £_.% 7+ GATD3A 5 &1+ ? GATD3A 7 -k f# amide

ﬁ-iif’%:?fé r}“%?)@vxlkﬁﬁ'*ﬂim*ﬁ_j\ﬁ”ﬁﬁ ?u_ ;::’Eﬁ’

‘3\

2 KHRE o

% @ e 11 BSA ¥ glucose B = GATD3A z_ 2 #& 1+ 4 it ? GATD3A »

g 1t BSA e itg (R F ) ?

THRIIA R pEFE S F IR T UA R
o7 d gk RGE 0 434 GATD3A Tak 38 * »0ikfom & 2
th R BT REE L PR R RGN B F

el e



	080007-封面
	080007-作者簡介
	080007-本文
	080007-評語

