gtccgtgggagaaggagtgaatcttaacgtggagcatgtttgectggatgggatagectagttatcaatttgectgcaattgaaatgacaaca -721
tctgagcttatcaagacaccggggaagtcacccatgaatgatcactccattccaggccacatatggttagaccccagcacaagetttaac -631
gcctatgggcattattccgaagcaagecatgtattgtgggatgaatgttcecgtcagectetttatttttattggatgatgtttecttatgegt -541
ggacctgaaagatgccattctctctctggcaggcaagttaatatttaatgaagttacggctacattcttaaaaaagaactcgacaaactec -451
tattttgaatgagtagagaaacacagcatcttcatcggaatcatgaaataccatagaagaaacaacaagtggacagacttaccatgggga -361
aaagatccgaagaccggagaacgcggcttcgctttgaaatcaactatcggctatgtctaccgagagcacagcgagagcatagcagacgat -271
aacaaggctgacaaggacccccgggaaacaccggagtatcctaatcaataggattcagecgatatgeccgacactaaatcatgaatggagee -181
ggccaagacgattagatcctacttggcgtcgggctatcgecgaccacgataagagtgttattacacaatttaagggttgectatctecgage - 91

atcgtgcttgtgactaatgccaaaccctcactgtaatataaagaggaagathgcagcattcaaaatgagggtgacagacttaatccttc - 1

ATGTTTCTTAGTACACTCCTCTCACTGGCGGCGGTCGTTGCCGGCGCTGCCATCCCCAATGGCCAGACGCTTTCTCTCAATGACATTCCT 90
M F L s T L L s L A AV V A GAATI PNGOQTL S L N DI P

A
TACTATGTGAGCGGCATTCCTGTGTCAACTTTGCAAGGGTACAATGCCTCTGCATATGCTGCTTTGACAAAGGGAATAGATTTGGTGCCA 180
Yy y vs 6 1 p VS TUL Q G Y NA S AY A AL T K G I D L V P

TTAACTGTCATTCCTGTAACTCCTACCACGAACTTGGAGTCGCTGCTATCGGACTATGTTGAACGCGATGATGTCTTCCAGCCGGCTTTT 270
L. T v 1 Pp VT ?P TTNILU E S L L s DY V E R DDV F Q P A F

CTGCGTGCAGTCTATCTCACAGCTTCCACTGCTGATGACATTGACTCCCAACTGAGCAATTATGCGTCAATTCTCAAGTCTTCCGGCACC 360
L R AV Y L TA S TADDTI DS QL S N Y A S I L K S S G T

GACGTGCTGCTGGTTGATTCAGAAGTACACACCGCTTCGTCAGATTCCACAATCACAGCGCAGTTGACCAAAGAGCTGCCGAGTGGGCCT 450
p v L. L VDS EV HTAS S D s T I T A QL T K E L P S G P

TATTTTGTCTCCTTGTATACTGGAGAGGTGTTTAGAGCGTACCGGTTGTACCCTGACGACAACCTAGCTTTCATTCAAGCAGGAATCAGT 540
Yy VS L Y T G E V F R A Y R L Y P D D N L A F I Q A G I S

GACGAGAAGGGAGGTGTCCTGCCCCTACCAGCCGTGACAGAAAACGCGATGACCAAAGACGTTGCCGTGCCTTCACGTCTCTATTATACA 630
D E XK G GGV L P L P AV TENAMTI KDV AV P S R L Y Y T

CCGACCGCAGAAAAGCCATTAGCCGGTCTGAGGTTAGGTGTCAAGGATATCTACCACGTTAAAGGTCTCAAGACGAGTGGCGGCAGTCGC 700
P T A E K P L A G L R L GV KD I Y HV K G UL K T S G G S R

TCCTATTATTATTTATACGGAACTCAGAATGTCACTGCCCCATCTATTCAGAGACTGTTGGACTTAGGCGCGGTCTTTGTCGGTAAAACT 810
s 'y Yy Yy . vy G TNV TAU?P S I Q R L L DL G AV F V G K T

GGGACCGTTCAGTTTGCTAACGGTGATCGACCTACTGCCGACTGGGTGGATTTCCACTGTCCATTCAACCCACGCGGAGAAGGATATCAG 900
G T v Q F A NGDU R P TADWV D F HCPFNP R G E G Y Q

GCAcCTAGCGGTTCCTCCTCCGGCTCAGGTGTGGCTATTGCAGCCTACGACTGGTTGGACCTTGCTGTCGGTAGTGACACTGGCGGTTCA 990
AP S G S S s GG S GGVAI AAYDWUL DILAV G S D T G G s

ATGCGTTCCCCAGCTGCAGTTCAAGGGATATATGGCAACAGGCCATCTACTGGCGCTATCTCTCTAGATCATGTCTTACCTCTCTCGCCG 1080
M R S P A AV Q G I Y GNUR P ST GATI S L D HV L P L S P

GCTCTGGATACAGCGGGCGTCTTTGCCCGAAGTGCCTCACTATGGTCCCATACTGTGCAAGCTTGGTATCCTCATCTCCAGCACAATTTT 1170
AL DT AOGV F AR SA S L W S H TV QA W Y P H L Q H N F

ACGTCCTTCCCTCGGCAGCTGCTCCTAGCCGGTGGTGGATGGGATGGTAAAGGCATCAGTCCCGAGGCCCATCAGAGTCTTACCACATTC 1260
T s ¥ P R Q L L L A G G G WD G K G I s P EAUHQ S L T T F

ACACGTGGGCTTGAGGCATTCCTCGGAACAAACCATACCAATGTCGACGTGTCGCAGCGATGGCTTGACACACACTCTCCCACCACACCA 1350
T R G L EA F L G T NH TNV DV S Q R WL D TH S P T T P

AGCCTGGAAGAGATGCTCAACCTGACCTATGCCACACTTACTTCTGTGGATCAGTTCAACCACCTAGCCGTCCCTCTCTTTGCTGACTAT 1420
s L EEM L N L T Y AT L T SV D QF N H L AV P L F A D Y

AAAGCCGTCCACCGCGGTCGTCAGCCTTTCATTAACCCCGYCCcaTtAGCGCGTTGGCAGTGGGgCCAGGCGAATGGCGGARAACACCTCG 1530
K AV H R GR QP F I NP G PLAIRWQW G QANG G N T S

TACGATGCAGCTCTGCGCAACATGACTACTTTCCGAAACTGGTGGGAGAAGTCCGGGTATGGTCAGTCCGATAATGCCTCTTGCTCCAGG 1620
Y b A AL RNMTT FRNWWEK S G Y G Q S DN A S C S R

TCGCTTTTCGTCAGTGTGTATTCGGTCGGCACCACTGACTACCGTAACCAATATTATGAGGCGCCCACTACACCCCCACTGGGATTCTCG 1710
s L. F VsSs VY s VvV T TDYRNOQY Y EA P T T P P L G F S

ATCGGACGCATCGCGGTATTAGGTGGAGCACCTGAGGTTGTTGTTCCTGTGGGAGAGTCCCCATACAATAGTACTATCTCTTTGCAGACC 1800
1 G R I A VL GG A PEV V V PV GE S P Y NS T I S L QT

GAGTATTTGCCGGTCAGTGTTGCGCTGCAGATGGCGCGAGGATGTGACCATGTTCTGGCTTCCTTGGTCGCTGGCCTTGAGAAGAAGGGC 1890
E Yy ... p Vs VAL QMARGTCDHV L A S L V A G L E K K G

GTCCTCCGACCTGTCAGTACCGGCTCTCGCCTATACTCCTAAtgaaaaatcacagatgaagaggcggtatcaagctagggtaaagtacaa 1980
v L R PV S T G S R L Y s *

agtagagtatgtcggttcaaacaaatggagcagactagatgtacatatatatcatagaaggataatgacaatttcgtgctatatBActcaa 2070
tatcaacgagagaaaaggaagttcatgctagactgactactgaagataccaagcatggagaggatctcgttaattagaaacatatgttcc 2160
acgacgaataatattcacccagcaacgagttgtatgaactgcgcatgactectgectgaggecatgaatataaggatgatggectacggecaa 2250
tactggtctgaccgccttggcatccgttccecgtggggtcacgggttgtttccatccatgeggtttacttgttgaagtcaaccgeccatteg 2340
tccecgtggectgtcecectttecgecagtttctctactgettcaggcaatcggtcaattggataaacttcacaaatttgttgaagettccececeg 2430
ccgagcaaagtccaatgccgccgcagtatcctgeccgactacccaccaaggtcceccttgaccgtgaggttecttgaagataaagcattggga 2520
tctccecececgatagtcattgegectgtgggacctaatccaatacacatgacaaccgeccccaatgecgattaccgacgtatgacaacgeecgtt 2610
cgataggccgagagctgtgacgaatactcatgcgccctacaccatctgttgecttaatcacagectgecggcaaggatcgggatgtttecgat 2700

FIG. S2. Nucleotide and deduced amino acid sequences of the peptidoglutaminase-asparaginase from Aspergillus sojae
Residue 1 is the initiation methionine, and the asterisk indicates the stop codon. The transcription initiation and polyadenylation sites
determined by RACE are marked in bold. Amino acid residues determined by sequencing of the purified AsGahA are underlined.

N-terminal amino acids of polypeptide A or C, and polypeptide B are indicated by the solid and hollow triangles, respectively. The

signal peptide sequence predicted by Signal-P (http://www.cbs.dtu.dk/services/SignalP/) is indicated by a dotted line.



