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7148 (Plectropomus leopardus) » # % 347 2 LrHd B R ap wilas > 5
TWE HR SRR - c EF R HATHE T2 A NM T ORER A M
RSt A AATE R BAES A FHREREE T EA R EA B2 5 R
P RENAYNEEE P AR Y EPEREAFI 2R IA AR
o e B ANV W S Adkd B FH R G B KA AT
R o BADAFTHRZTEL ST RIS RSP B

e w L NECEESTHVAAABTH KB AT LA TS 3
S B EEBME A F o RS EES S AN LB 2 R
PR AR TR o Bk BT A0 i s Lpitapdr e Tk i f R R BT P
2R AT T EBHAESTHES BT A S A BB R AT (2
Frwrpgz PR MM F BRI P FRBERATIREZ 2T A7
TEEEP e AP E S P F RS DM R AT S

MR  ERXPMAFFTRRETFRELP &

\
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Leopard coral grouper (Plectropomus leopardus) mainly inhabits tropical and
subtropical water of coral reef, and it is one of the most important economic groupers
in Asian countries. With the improvement of fishing technology, the population of wild-
type leopard coral grouper is rapidly declining. Leopard coral grouper is a carnivorous
species and a vital fish in the coral reef ecosystem. To maintain their population, the
artificial propagation technique of leopard coral grouper has been successfully
developed by Fisheries Research Institute. However, the skin color is often lack of
bright redness; as such, the market price is lower than wild-type individuals with bright-
red color. The previous results showed the distribution of leopard coral groupers with
different skin colors across ten Penghu sea areas, but it is still lack of the data around
South Penghu Marine National Park. In this study, we investigated the distribution of
leopard coral groupers around South Penghu Marine National Park, and explored color-
associated quantitative trait loci (QTLs) by using transcriptome analysis. The results
showed that there were leopard coral groupers observed with different colors in
Xiyupingyu, Donyupingyu, and Xijiyu. We selected eight potentially color-associated
QTLs and validated RNA-Seq data using real-time quantitative polymerase chain
reaction (qQPCR). In conclusion, these findings provided basic biology and useful
genetic information for maintaining the balance between fishing and conservation of

leopard coral groupers in the future.
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ool gt (Plectropomus leopardus) » » %52 /6> 87,0  (Perciformes)
w4 4% (Epinephelidae) ~ suikdg s (Plectropomus) » U 514 ~ ‘= if ~ = kpa
REsmE s P32 FRFAB LV LR A -2 #2300 Aug 2R
MEACRHREL AT < TGRS D R LNFER F R 3~100 2 2 gk g
Foo B ARE T 120 24 (FRA L 2020) 0 T4 L ARl s aweze A 0 B 1

W SREFEALE mFF @ B 2 %1 (Adams, 2003; Ferreira, 1995) » &2 f& s 5L¢ > F

(2

WhF I MR PE AT Z a2 BaEF A (keystone species) > 3%

BRI FFIRLE 2 £ (Wrightetal.,2008) - F4g#d £ 5 G > 45 &
FHREATDLEPIEL LBARAS ) S A B Fag s F R AP

B BMESB SR ST REY X T BT 2 AN B SR TS

bl
hut
=
=2
Qe
fm
e
%
B

0 A Ak d 2. k4 (peers communications) ° "f o

HaEd o pAFBEEIY RaBd Y FRT B 24 A M (Maoka et al,

e R Y o RIS E D ATRIRFEL A BEY WY 5 f FL A

P BEAREZ A A ABP AT FEALEE S 77 1600 T 1800 &
HERBRFHE 2 BEFERFNHFERL T LEEFERNT L NEEP

BT R RS A AR T P &

:Ew\

): 8
M., 2018) > fe i3 Fa& 2 3f 3+ F F LA SR W AR A 57 RENMIRET
%

-}

ARG E R ARFR R A A LR AR 0 & 2014 £ DA
Bre AP 2EA LR E B EHRAE NEE A G SF MY S LER F
4845 02011) P A IHRBAAE SOV EZ T A S LB L 5 ERA
Mad SRl o@_ipi AR TRV w4 AR SRR

F14p B¢ (Henning et al., 2013; Kusumawati &Setiawati, 2017; McLean, 2021; Yang et

1



al., 2020; Zhang et al., 2017) » & A E H e > A 1M WM BEL J FFLHL A 4
& & 7B F 1 (Kusumawati &Setiawati, 2017; Melianawati et al., 2013) » 4 #* 4%
BHB IR P MR RGENAEE T BB s e g A T R
B2~ EEJETR S A rAp M 2 BicE MKk A F) A (quantitative trait loci, QTL)
e A AR OAE RS 4 0 - R AR e A A T
ST IRR e

AFEEPe e F AR 2 T2 ANE L AHAFEFRT o b4l R

BrRod s HIAFMELRRUAT VA ERETR L P A A TN

q
—=Re
A

% (Yang et al., 2020) o 4pfia>t® W £ > AR 2014 £ 2 d Bt P
FEPMER DA AIN GFAME 2014 AT VAR RARENEP e 3
hABFERYENMAFENAL S P ATIE T BT R T B
HHMT s P WAL FARGHWEPE B 2 §AB3 LA LR

REEFAHEFEFE > SHAFRET R LR ET %) 3 7

(\x,

AEF P (1) BAPEEP s e E BB I BRITLE (2
B E A TPE S A B B R A TR B AR
B e P NMARALET AN FPRAEARAETAS AT R G F L
WRAENUEAT AU B AERS CEDNEAET RIS E R

¥ B AR

S kp Y WA B 2 BT B A 2020 £ ¢ % RA > A T R

-
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- & EAER

KEEPs e [AB TR0 2 M

APFELAVLEPFERELEPe e FRRASHFH 2 I 2 44kd
WAk TRIEE S NMAPMEY G EF L HEITHR)-
BeH v e ) O5%FPH 5 35 -20°C 0 18 4 M B~ DNA X85 5 ¢h > TP B
It A g AT gEEL B 72 72 B -k (phosphate-buffered saline, PBS) i

7% 18 272 i RNAKeeper (Protech, Taiwan) 75 2x*t-20°C > 1241 2~ H RNA -
%= & - DNA 2 RNA 2 5B

DNA i B 5 55 % 3

iz P& gSYNC™ DNA Extraction Kit (Geneaid, Taiwan) i 7 5 7~ DNA-
B~ 0.02-0.03 = A ep _ELT%\ T~ 1.5mL g g ? ® 5 4 » 200 pL Lysis buffer v
20 puL Proteinase K solution j& & 323 » rj& ¥ 7 #-e 8P B(5 3 | 3 60 °Cizip
WF LIRS o l% R 4e § 14,000-16,000 xg 4tes » 46 B~ 3 b i 15 4c »
200 pL GSB buffer 14 2 200 uL 99.9%Fpf 454 23 o 3 #-pt 2 {48 < & DNA
I GS column » s ¥ g4 g p B o #&F 2 wash buffer i* & GS column £ ™
14-16,000 xg #t.< & F]H-5 N Bk o S HFEAF S = 0 12 14,000-16,000 xg &
-7y e K8 3 “ﬁ:‘ o F {8 4t » 45uL EB Buffer % ;%4 GS column }+ 7 DNA » 12 DS-
11 fic & 4 %k & 3+ (DeNovix, USA) Bl 2. DNA 7 A260/A230 &2 A260/A280 2z
WwEE R R (ng/pl) o 3 30-20°Cok f e

RNA i @ $ F 5> iFis

P~ 0.1g %73 *" RNA Keeper 2. #. 4 I 2mL B 4o # 7 10 3p&azk > £ 4
»> 1mL TRIzol™:&#| (Invitrogen, USA) 12 Prep-CB6 2 4 & & 32 R 3K T M iE

B & 4350rpm #FH S ~5S BT 2 EAF S-10 ARG A A L0 HE%



g% apchie B0 4 4011 7500 xg e | A 4815 Bt i 3 A en 1.5mL e R A
# 7 » 4v > 200 uL 1-Bromo-3-chloropropane (Sigma-Aldrich, USA) 12 + | 7 #% &
ISFARLEID > FE 2-3 » 48153 4°C2 12000 xg &s 15 ~ 4815 » B~ + 4
400uL * ik I ATi0 1.5mL B E 3w F 0 #F 4o~ 400 uL Isopropanol (Merck,

Germany) £ % 2R £353 - #F 5 10 » 45 > *t 4 °Crz 7500 xg gt~ 10 ~ 48 > 4

=

ﬁii ipifﬁ I FF AI8RNA BB 0 4 > 1 mL 75%@3]‘}3t ’ 4 °Cr1 7500 xg &~ 5
A iﬁ%ﬁ&fﬁ = T b §2 RNA BB & X E P> & {5 4e » 20-50 uL RNase-
free water & 55°CiziF 1™ w3 RNA » 12 1%3 a4 589 T A Feia RNA = &1
#4917 DS-11 #c® A %k B2+ (DeNovix, USA) i#] % RNA  A260/A230

A260/A280 2.+t B kA& (ng/pL) > %73 RNA *t-80 °Cik 44 °
¥ = & - RNA F #£4-5 cDNA

RNA # 1t 27 ¢DNA & &

1323 £ % SuperScript® IV First-Strand cDNA Synthesis Reaction (Invitrogen,
USA) # #2732 % RNA F # 4= cDNA- @ # Anneal primer to template RNA >
B~ 2pg # it f2 e RNA I 0.2m 3t ¢ @ > g 4 %4 » 1pL 50 pM random hexamers
(Invitrogen, USA) %2 1uL2.5mM dNTP mix -’ £ 12 Nuclease-free water 4 = 13uL >
e D 65°C 5 448 o B H RT reaction mix I 0.2m s g ¢ > ¢ 75 4ul 5x
SSIV Buffer ~ 1uL 100 mM DTT ~ 1.5uL Nuclease-free water ~ 0.5uL SuperScript® IV
Reverse Transcriptase (200 U/uL) > 8 & $53 {2 #- 7uL RT reaction mix B~ 1 annealed
RNA 7 >~ R Efsddtdi A ik > & BetE 2 (1) 315 123°C» 10 #4855 (2) &
iCFELREE 55°C 10 485 (3) 2 TY F EepEE 2 51 1 80°C 10 4~ 48 -

B {é #- cDNA %75 3+-20°C -



& ~cDNAZRES TR

3##| £ % Illumina TruSeq RNA Library Prep Kit v2 (Illumina, USA) - total RNA
125 BZ3R e oligo-dT 4 i ) poly A mRNA » £ #-3 it {5 59 mRNA & 7518 5
Boivis > U sg4851 3+ (random hexamers) £ F #&45xfs (SuperScript II Reverse
Transcriptase) ' -] #* & mRNA & 7| % = #i4 & = % — % cDNA (First-strand
cDNA)» # % £ & ¥ = 3% cDNA (second-strand cDNA) » & {4 B/ W8 7 R #5132 44
(end repair) #c ! 3 f (adenosine) - o Ry L K & # & 5 (indexed
adapters) - T_F @& * Illumina NovaSeq 6000 (Illumina, USA) z_& T 5 » ¥ 12 150
bp paired-end reads (PE reads) @ A& = ;8 K3g B~ ¥ L 20 R 7] o 4% cDNA F
SRR S E T XA G ¢ (flowcell) 54 @K & feid 4 F b (bridge PCR)
*cx cDNA 2 4~ eific® > v fid § PR (ANTP) Artfse g £ Rl &
PR i AL AT BB S A 2 X RELAR R BT A Y RN
B3« gt TR T > cDNA 2 B2 T R IRFFE LA s drd L

(Taipet, Taiwan) °
SIHSBHEE
B 4 TR By 41 * Trimmomatic (Bolger et al., 2014) 2 “,f & e reads %

e 3 B 7 (adaptor) ¥ | clean reads - 4 ¥ % iF Fastqc

|

(http://www.bioinformatics.babraham.ac.uk/projects/fastqc/) *kFz3df 7| 5 F » ¥ 3+
¥ 11Q20~ Q30 ¥ GC 7 £ - #-clean reads ' Trinity (Haas et al., 2013) & % =
WE Rl A o Rt e ¥ 5 4 EAF sy A > § & 5d CD-HIT-EST (Fu
etal.,2012) k& ",% % A enig 4% & (redundant transcripts) #-% — X F] (unigenes)

chie SRR L (S A TR kA o



FAECARATIER

£ B A FLRE L7 * Bowtie2 (Langmead &Salzberg, 2012) > #-clean reads
Wyt 2L A A o % 048 RSEM (Li &Dewey, 2011) 7 F|# B 45 & #73f T| e
=X # (read count) > 1 #it %8 edgeR ¥ 0 trimmed mean of M-values (TMM) = ;2
read count &% i 15 » ¥ B A FL M E ~ 7@ * edgeR (Robinson et al., 2009) »
S 4P IS (false discovery rate, FDR) = 2 & p-values - 124 Huang et al.
(2021) r2|log2 fold change|® 4 - MF HFE N L 3 BF L o E R A TR

B

(Huangetal., 2021) » f& 4 #r pb L peg e R A F A Fpl 2 H Apst L 3 E -

o8 R IIREAYF BRRA T

Quantitative Real-Time PCR (qPCR) Rl Z AP EE R A FIR LA RE

18 F 4% HcDNA(100ng/uL) 2 10 ng/pl- #4383 £ 2 PowerUp™
SYBR™ Green Master Mix (Thermo Fisher Scientific, USA) » B~ 4ul cDNA > £ “4¢
» 5uL PowerUp™ SYBR™ Green Master Mix (2X) » ™ 2 1uL 513 » F B384
% 10uL » 38 £ 353 ¥4k 52 » T 96 well PCR plate - *c » QuantStudio 3 ¥ p&
F & pr4asl & &R (Thermo Fisher Scientific, USA) % i jp] cDNA & 4p 8 £ |+
AR R E A0 F BHE Aok - o 4% NCBLblast 3 % 4p # fi b3 5
(Primer-F ~ Primer-R) (% = ) » At =& (27 *°CT) 4474 12 B-actin % 5 P} 3748 7]
TR gRE R AT RZ ARE -

FAE 20

Pl PR EHEZ TREEHRM REZS Y HE T R AT (one

way ANOVA) » A 419073 ALY M2 MESWE LT § HFLE > T30 ik

T Pr R £ R # 2 (Tukey's Honestly Significant Difference Test, Tukey's HSD) °
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%

Ju

¥

2K Sl P

4
i

ABHREFTHEEPe 2 FAB HNEYs e FARMEFR
PR ETE AT AR TR A o 0 T LT ds g Fageh s
Y ERNMEF > LA F e AR B ANHEA T RE BT LD
B oS Ekid BREN2 R4 BREZ 2 A4S B od BRED F
B AR B (Bl- ) Bl- 2 AF%EWEPs 2w HicdI 2 pd
g (od Bk ) Feskd s S HMESEHE > d A4S BT
BRI E AW L 4446 2 A TR E AL S 135 142057 (Flz) 18

Fl+ b R #cs $7 (one way ANOVA) > 7 484 PR E 28 € ' &

)
=

&
o
= o

AR RADFLHEEP3 e LA T EERIEPa e §ib
Tz Pfg L E g d o o
¥ A

S E R T L ERE A R E SRR SR
130 GB #rawreads 2 120 GB s cleanreadseReads * 358 & 7 73,854,515>
T3 GC v i) 5 48.16% > Q>20 Fr Q=30 % = ** 94% o | * Trinity f % )
14,089 i #& 4%+ (transcripts) » £ 2 CD-HIT-EST & #-& 45 [ i g+ > (F

7| 13,724 1 ¥ — $A 7] (unigenes)' & N50 £ & 5 1,419 & T 35K & 5 1,077



FEANW B RERATE

BEES e TN E I BRI R L EFLAB AR NEESKA
¥R > &% Huangetal. (2021)2 #*3i% 7L % (Huangetal., 2021) » & :E 11 8 3 5
T A B B 2 BB PR A TR > 2 d B A4 (up-regulation)
e PR A FILF ephalb ~sic7a5 ~stat3 ~tgfbla & timp2a (% 1 ); = ¢ B

#¥2 (down-regulation) #& H% A F1 &5 mpx ~ kdfla & aldoaa (% =)

RGPS o ol L F P CYERER
"1 R R L pRs £ BFES RNA-Seq & %

LA AT B R A PPET B LR L i MR AT
B T4 * wpE g B R B pIshE F R A 70 5% BT ephalb ~slc7al ~stat3 »
tgfbla & timp2a 5 qPCR ¥ RNA-Seq 2. logz Fold change T35 % <3+ 1
mpx ~kdfla 22 aldoaa 7 qPCR 22 RNA-Seq 2. log: Fold change T 32 7& ¥ /]

-1 (Blz ) qPCR £ RNA-Seq 2 log2 Foldchange s % & — 3k} 2 & T %% o



R SR
BPa S LR EARFERNA
TREEBR G b YRS OE o L LINER e fame R

IR

R A | RS FI N AR LOVRIRR R R R L FHTINM S
¥ PRENP AP FRBTEDET c AT HRIFEFR B
B~ R AR R AR AL TR A E M e T
APEATER AR RGBT G EPASFEY RRRD § AT
WL AR LRNB B TRAHB - BPAPNFEA R RS AT R ET P
B 2 B Ak T s h BB I REBRE o AEnEpa- e §
ST g s it g L s BT BRI 9 £ RS 2 Tk Flig S

TR EeIEHBE T AL TN ALY KRB R A R AP T

gy

Pt Am ARHRERET R ZHLSME PRI BPHBLSHE Y
F Aot i@ Ak d B8 (peers communications)’ & GiE i e 3w § Ari E D] B
Wz BLEMENTRPHIRPI AT RFLE Adhd THOHESHE T A3t
§ ARG -
FHFEF T2 RNARBF T

#-PBS &2 RNAKeeper 4 & F 21 BP AP FHO AP FRA R NM A
g graepg 533 RNAKeeper ¥ » R 2 Fw 2@~ E - 5854 4 2 RNA 7 DS-
11 #cB A %k & 3+ % RNA kB (ng/uL)E2 55 » RNA jE & % + 2% 400 ng/uL
* A260/A280 £ A260/A230 2+t B ¥ <3 1.8 R REAIF 1% 3 s
T ARSI RNA = B R Y A p T 28S & I18S A 4 > ARk

#»FBAE 2 RNA o



Ld d 2P EERATR

FhH )gk#ﬂ 41 SLC (Solute Carrier) #2%*® enslc3a2b & sic7all ¥ HiE4z 2
¢ % (pheomelanin) & = > 4 %83F ¢ T M iz ¢ (Xuetal,2014; Zhangetal.,2017;
Zhuetal.,2016) > AP 2% P P E F R slc7as tizd BHY LR ERTE BT
sle7a5 ¥ i %834 2 ¢ 4 £ = i & % > cAMP (cyclic adenosine monophosphate) ~
MAPK (mitogen-activated protein kinase) f- Wnt (wingless-type MMTV in
integration site) A 3% 5 4B 5 4. 48 ¢ 4p B chEL /T (Henning et al., 2013; Jiang et al.,
2014; Wang et al., 2014) » epha2 % pt% pajpcps (tyrosine kinase) > A #g-K f 48 ¢
A 0% (human lens epithelial, HLE) ¢ ¢ & #r4] MAPK £ AKT E./Z (Ma et al,,

2017) 5 4 ) B 5948 ¢ epha2 7 it € #04) MAPK B2 © 25 MITF & 3% 7% (-

Em P2 42 R AN T MK °“$"] P2 229 228
A -

BERIL o MR AN EFREE TN e RET A 8
rg ¥

K

(astaxanthin) ~ #* & § = % (tunaxanthin) ~ a- *£F F (- cryptoxanthin) {v

1%

2% (adonirubin) > iTd &~ + € B JPENMEM » A HIE - F ¢ NI

¥ (Maoka et al.,, 2017; Yang et al., 2020) ©

10



Tiad 494 2 SPREE MR A TR

§ % tm*2 (chromatophores) o 2727 # EF F T m k>3 d EF P 425
REFEHF T BB GBS LA FERETEIRG 2 AL Llwiesf
A ¥ & 5§ ¢ % e (xanthophore) ~ = ¢ % 'w?2 (erythrophore) ~ 2. ¢ % ‘w¥
(melanophore) ~ v ¢ % ‘w2 (leucophores) ¥ %:dx¢ % 'w*s (iridophore) ° aldoaa
NS AEHFET? O FRERIN LA WR 2 KIC (axontract) hFE T o BT
W2 Bid FwmeA,aiea AN 4 22 F 7 (Blaker-Lee et al., 2012) o fovf
FUREH R & e Kﬁ:. TR mre R A s 3 MR F PR FEA
(Domingues et al., 2020; Hirobe, 2014) > kdfla % & & iwre » it F5 > w5 §
F P AT AR (zebrafish model organism database, ZFIN) | kdfla %22 ¢ P&
P2 A F e A BRET > AL ERARS P kdfla 2 RERF 0 G

EAENMAI F2A

11
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2 | |_H‘
Method

T [ ] RNA-Seq
2 L] gpcr

Log2 Fold Change

>
i
N

X

o o S > > +
) 6\'0 @'\ 4% ‘.’8\

« &
Wz - % RNA-Seq 22 qPCR 2 ' & T a3 L BicE R A F1 R

RNA-Seq ¥ qPCR # & 2 ‘= ¢ 2 %] (treatment) ¥2 4% d % (control) 2. 4p
% E (Log2Fold Change): & % 8w & § 55 % — 3+ = & 7 %% - 54 b 5 Loga Fold
Change ' Hi#h s SB AL B 3 BT A2 BB HRAFIE FLAME Ti5E +

SD -
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2o~ rRTERE PG F BRF RFE

Step Temperature | Duration Cycles
UDG activation 50°C 2 min Hold
Dual-Lock™ DNA polymerase | 95°C 2 min Hold
Denature 95°C I5s
Anneal 60°C 15s 40
Extend 72°C 1 min

95°C 15s
Melting curve 60°C 1 min 1

95°C 15s

17




22 R EREIFAY F BA 7T T h3 S

Amplicon size

Gene Primer name  Sequence (5'-3”) (bp)
B-actin-F TACGAGCTGCCTGACGGACA

P-actin 240 bp
B-actin-R GGCTGTGATCTCCTTCTGCA
epha2b-F GATGGACACGCGTGGATCAAA

epha?b 106 bp
epha2b-R CTCCAAACGACCTCGCTTCA
slc7a5-F AAGCCGATCGCACACTCCTT

slc7a5 109 bp
slc7a5-R AGCGACCGATCAAGGTGAATA
stat3_1F AATGGTCAGGCCTCTCTTGGT

stat3 121 bp
stat3_1R GCTGACAAATCACCCAAAGAATGTA
tgfbla_1F AGTGGATACATAAGCCGACTGG

tgfbla 102 bp
tgfbla 1R ACAGGGCCAAAATCTGAGAATA
timp2a-F GTGCAGCGGATGATCTTGCAATC

timp2a 110 bp
timp2a-R ATCACACTGTGTCACCTCATTCA
mpx_1F CACTGTCCCAGCCTTTAGGG

mpx
mpx_1R CAGCGTCTGTAACAACAAACTCA 116 bp
aldoaa_1F GACACTCCTCCTCACACAAGTACA

aldoaa 106 bp
aldoaa_1R GACAGGAAAGTGATGCCAGGGA

kdfla-F TCATGAGCAGTGACGTTCCA
kdfla 73 bp

kdfla-R

CTCATCTTCCTCGCCAGTTCA

18



= ~ A3 (Upregulation) 2. B PR A FI A2 d B

BiEES et FPENS B AL Z R AT o

Up-regulated candidate DEGs associated with skin color in red fish

Gene_ID Gene symbol |log. FC| FDR Gene name
TRINITY_GG_
epha2b 3.74 |1.44E-05 eph receptor A2 b
10025 _c0 g1 i1
TRINITY_GG_ solute carrier family 7
slc7a5 448 |4.73E-07
3481 cl g1l member 5
TRINITY_GG_ signal transducer and activator
stat3 3.72 |1.56E-05
2290 c0 g1 i1 of transcription 3
TRINITY_GG_ transforming growth factor,
tgfbla 3.02 [4.14E-04
2866 c0 g1 i1 beta 1la
TRINITY_GG_ TIMP metallopeptidase
timp2a 6.29 |1.18E-11
6617 c0 g1 i1 inhibitor 2a

19




%2 ~ T#A¥ (Down regulation) 2 FHE KA FIE ¢ B

BiEES et FPENS BT AL ZEKEIER AT o

Down-regulated candidate DEGs associated with skin color in red fish

Gene_ID Gene symbol |log, FC| FDR Gene name
TRINITY_GG_
mpx -8.79 |1.67E-16| myeloid-specific peroxidase
176 c0 gl i1
TRINITY_GG_ keratinocyte differentiation
kdfla -4.02 |1.61E-05
7548 c0 g1 il factor 1a
TRINITY_GG_ aldolase a, fructose-bisphosphate,
aldoaa -1.99 |2.25E-02
8457 c0 g1 il a

20
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