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APPENDIX

A. Influencing Factors

We comprehensively show the results of influencing factors in Figure[3]and Figure ] on Seven-species
dataset and HC-PT dataset, respectively. The detailed analysis for these results can be found in the
main texts.

B. Corrected Results for InstaNovo

In the main body of the text, we utilized the original open-source code of InstaNovo for training
and testing, only to find that the results were significantly lower than expected. Therefore, after the
deadline of the main text, we re-implemented InstaNovo and have since corrected its results. We will
also incorporate these new results into the main body of the text in the future.

Table 6: Corrected results for InstaNovo.

Metric \ Seven-species  Nine-species HC-PT
AA. Prec. 0.192 0.420 0.289
AA. Recall 0.176 0.395 0.285
Pep. Prec. 0.031 0.164 0.057
Pep. AUC 0.009 0.123 0.034
PTM Recall 0.115 0.294 0.261
PTM Prec. 0.126 0.443 0.350
Confidence score 0.665 0.782 0.652
Training Time 0.90 0.86 0.79
Inference Time 0.46 0.39 0.37
Trainable Params 92.3 92.3 92.3

12



0 o
10000
s Total Count m Total Count 2000 I Total Count
—=— Precision —— Precision |, —— Precision |,
2000 150 -
€ €
1500
s 3 3
Tem 6000 1250
g (] (]
= = 1000
4P 8 om0 8
o o o 750
S S
2000 02 500 02
250
o 56789 1011121314151617 1819 20 21 22 23 24 25225 0.0 o 00 01 02 03 04 05 06 07 08 09 10 00 o 01234 78 9101112131‘\51517181920)20'00
Peptide length MFR R
10 o
10000
= Total Count = Total Count 2000- = Total Count
—+— Precision . —— Precision |, 1150 —— Precision |,
€ €
c c 1500 c
3 3
69 3 050 B 0.9
o (] o o o
(o] - 5 — 1000 9
4@ 8 w00 04 @ © 0s @
o o o o 750 o
= =
2000 02 500 02
250
00 0 00 o Loo
3 TIoT 12 1 14 o e 1 18 15 20 23 30 33 24 25o0s o o1 o2 o3 04 o5 06 ©7 o8 05 10 T133 78 9 fod1 243 a5 6 17 16 15 30500
Peptide length MFR
o o0
10000
s Total Count mmm Total Count 2000- s Total Count
—=— Precision —— Precision |, 5o —— Precision |4
a000
€ €
c c 1500 c
=3 =3
6.2 D 6000 06.9 D 1250 06O
a2 (] 0o (o] kY]
el 9 = o
42 B w® B 0 ®
o o o o 70 o
S S
2000 0.2 soo- 02
250
o 0.0 0 0.0 o Lo.o
S e 78S HOALOI B D DR D0 s G o1 o2 o3 o4 o5 06 o7 o8 05 10 T1 23456763 0N1n1abTsb0w0
Peptide length MFR NSR
() (h) ®
0 o0
10000
s Total Count = Total Count 2000- s Total Count
—=— Precision —— Precision |, 5o —— Precision |
a000
= o o
c c c € 1500- f=
c
3 ] 3 069 3 06,9
° 6.2 O 6000 e O 1250, 5
o Q20 S0 o
= [ 9 —wm ]
I} 40 B w® B 0 @
o o o o o 70 o
IS S [
2000 0.2 soo- 02
250
o 0.0 0 0.0 o Lo.o

S 6 7 B 9 20111213 14 15 26 17 18 19 20 21 22 23 26 28535

Peptide length

o3 04 5 o7

7 8 8 10111213 14 15 16 17 16 19 20530

750
MFR

(k) )]

and Sar Model Accuracy and Sample Cot Levels and Sar

10 10 o
10000 o
s 08 08
a000
H °% E oo it B 2
8 z 8 z & 7
3 £ oz 5 B
8 TR 0sd  # 43
02 2000 02 02
00 o Loo Loo
IEEEEE R R R R 00 o1 oz o3 os o5 05 07 08 05 10 01234567 89 101112151015 1617 18 1920550
Peptide length MER Levels Noise Levels
o 10
10000
= Total Count = Total Count 2000 = Total Count
—+— Precision —+— Precision |, —e— Precision |,
1750
8000
€ € €
c c 1500
3 S 3 060 3
3 62 3 o 3 Qum
o 4 o 4 o
2 S = S =
I .4 2 S 000 04 @ ©
5 T <} a 5 750
= IS IS
2000 02 %0
20
0 0.0 o 00 o

T 13234567 6 9101112131415 1617 1819 20530

NSR

()

56 7 B S 10111213115 10 17 16 19 20 21 22 23 28 25535

Peptide length

(p) @

Figure 3: Peptide-level precision curves of the benchmarking models under the influence of three
factors on Seven-species dataset. The first row to the sixth row correspond to the models DeepNovo,
PointNovo, CasaNovo, InstaNovo, AdaNovo, m-HelixNovo, and the first column to the third column
correspond to the three influencing factors Peptide length, missing fragmentation ratio (MFR) and
noise peaks (NSR).
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Figure 4: Peptide-level precision curves of the benchmarking models under the influence of three
factors on HC-PT dataset. The first row to the sixth row correspond to the models DeepNovo,
PointNovo, CasaNovo, InstaNovo, AdaNovo, m-HelixNovo, and the first column to the third column
correspond to the three influencing factors Peptide length, missing fragmentation ratio (MFR) and
noise peaks (NSR).
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