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oM download acc import downloadFrom&cc

os,threading

xcDownload{dir, refseq):
command = "python download acc.py "X(dir, refseq)

0% . system{ command )

selectMkdir{path):

ns.path.exists{path):

FETL
o5, E-:plﬁt =1 *' cdi P ,,'4 Elad'h : :I

tart_down(task_pool):
» len{task_pool)»a:
refseq, down_dir = task_pool.pop(B)
path = L2ip"%(down_dir, refseq)
1T os.path.existsipath):contimue
command = "pylhon downlozd _acc.py "hidown_dir, retseq)
print{command)
0% .5y Lem command )
print{"#&"*18)
printi"# "®i{lenitask ponlli))
print("#5"*18)

main{):
f = open|(
task_poal = []
w:r'-l::_dir- = wWhnlozd report
for line in f:
refseq line.stripi)
task_pool. append((refseq, work_dir))
task_pool = task_peol

thread_core = -

Lhread list



import os,sys,re,json

load json(file path):

f = open(file path, "rb")

c = f.read().decode("UTF-8")
return json.loads(c)

save json(file path:str, text:dict):
f = open(file path, "wb")

text = json.dumps(text)

text_bit = text.encode("UTF-8")
f.write(text bit)

f.close()

exec command(command) :

pip = os.popen(command)

cont = pip.buffer.read()

text = cont.decode(encoding="utf8")
return text

combine result(c ):

ids = re.findall(">> (.+?) " ,c )
gene string = ", ".join(ids )
return gene string

extract seq(file name, tagets):
open(file name,"r")

f .read()
ra Findallf"s7{ 2% f




train(args):
model name =
optiaml label

codon_svm CodonsSvM(model name, optiaml label, test rate)
df = pd.read csv(args.data,index col=0,sep="\t")

X = df.iloc[:,8:-1].values

¢ = df.iloc[:,-1].values

codon svm.train(Xx,Y)

predict(args):

godel _name = args.model

optiaml label = args.optimal label
test_rate = args.test_rate

proba = args.proba

out = args.out

15 5o Pt C'th! ="amnt

codon svm = CodonSVM(model name, optiaml label, test rate)
df = pd.read csv(args.data,index col=0,sep="\t")
X = df.iloc[:,8:-1].values

df.1loc[:,-1].values

print("> Predict star




results.append(temp )
return results

loadProtAddr(path, **cond):
summary table = {k:8® for k 1n cond}
tahle = load json(path)
targeted refseq = set()
tor retseq 1n table:
for K,v in cond.items():
1T table[refseq][ pred”][k]:
contlinue
1T table[refseq|[k]<v][@] table| refseq|[k]»=v[1]:
continue

£ summary table[k]+=1

tarpeted retseq.add(refsenq)
prot_pool={}
summary_table[ "totzl"] = len(targeted_retseq)
for refseq 1n targeted_refseq:
prot pool|refseq| = table|retseq|

return prot pool,summary table

loadProtTable(path):
= open(path)
T.rezd()
re.findall(">(.+?) .+(




sta(file_handle, cfrlng. table):

k|

ge
::
1n genes_string. S

print(’
ex1t()
line = ">%s\n
file handle. wrlttil_re;

main():

work_dir = sys.argv[1]

hmm name = sys. Pgu[__

meta index table = 10 model/iExtreme/json/meta_index tabl
prot_pool, summary_table = loadProtAddr{meta_index_table,te

geted pe '
ted _genes_table_path '%s/%s"%(work_dir, targeted_gen
ed _penes_table file open(targeted _genes_table_ path,

nes table name "hmm search.tsv"

%uuﬁrk _dir, targeted_gen
open(targeted genes ftasta path,




pred df.to csv(out,index=
print("> Predict complete"!
print(" > Predict data save to ",out,end="\n\n")

main():
args = getArg()

model files path = {
‘axpH : data/ccoon
vsalt : data/c

‘axneat : data,/ccdon

1ssert os.path.exists(args.data),

i1t args.model_ type=="train":
train(args)

11+ args.model_type=="predict":
predict(args)

elif args.model type=="predict all”

predict_all(args)

- name_ == 1ain

main()
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= pheatmap(df struct blast,
border color =

-

- ) I
4 L'l 8l »

o]
cluster rows = F,

cluster cols = F,

main = paste(method cluster,
clustering method = "averag
cellwidth = 18, cellheight = 18,

color = color

,plot = p, dpi = 388, width =




cur 1 =

total num = len{prot pool)

for refseq 1n prot pool:
prot_file = prot_pool[refseq][ "protein”]
_seq_table = loadProtTable(prot file)
%(hmm_name,p
temp out = exec command{c)
targeted_genes = combine_result(temp_out)
11 targeted genes:
cur 1 += 1
continue
line = "%s\tEs\n"%(refseq, targeted penes)
targeted genes table file.write(line)

saveFasta(targeted genes fasta file, targeted genes,
cur i += 1
print(”\r : %(cur_1, total _num),end="")

print()

print("-"*10, "summary”,"-"*10)

print(summary_table)

main()




count table[ccodon] += 1
total num += 1

or ccodon 1in count_table:
count table[ccodon] /= total num

eturn count table

ain():

ndex_table = utils.load_json("1index

rint(len(index table))
ombine num =

n.main(combine num)




1mport re,sys,os
import zipfile

zipDir(dirpath, outFullName):

zip = zipfile.ZipFile(outFullName, "w", zipfi
for filename in os.listdir(dirpath):

if filename == "seq.zip":
continue
zip.write(dirpath+"\\"+filename, filename
zip.close()

create _db(file name):

= ppen(file name,"r")

= f .read()

= re.findall(">(.+?) (.+)\n(
map_ = {}
for id_, info, seq in m_:

map_[1d_]={"info": 1info,



return len(s)
main():
summary_file name = sys
data path = sys.argv[2]
tmp_dir = sys.argv[3]
input dir = tmp dir

out_file = input_dir+"/seq.zip'
= open(summary file name,

seq _len ¥ = open(tmp dir+"/sec
for line in f:
line line.replace("\n","")
arr = line.split("\t")
1f int(arr[1])==0:
continue

gene 1d arr = arr|[2].splait(”, ")

F|

db_path = data_path+"/%s/protein.faa"%(ai




get files(path="./"):
et 1 os.listdir(path)

extract pdb(name, path):
zipflle.ZipFlile(name, ' )

zip =
for £ in zip.namelist():
1f is_my _pdb(f):
zip.extract(f, path=path)

1s_my_ pdb(name):
m = re.search(”.+7ran
11 m:

et Ur

1S Zlp(name):
m = re.search("zip$

name)

.



»= Struct threshold) & (daf blastc=blast threshold)
truct_blast = df_mat/df_blast
df_struct_blast

df struct blast[inf loc] max{df struct blast[!inf loc])

df struct filted df mat[, ]
if_struct_filted[ lkeep_loc] =
df struct blast[lkeep loc] =

ode = row.names(df struct filted)
code my row df struct filted[code

code| !1s.na(code my row) |

= pheatmap(df struct filted,
border_color =
na cal = "hlack",

cluster rows = F,

cluster_cols = F,

main = paste(method cluster,

clustering method =

cellwidth 18, cellheight 18,

L ".']-] or = ['_':] or
)

ggsave|




save_df _path = "ccdon freq.tsv”
save df f = open(save df path,
head = ["refseq” ]+ccodon_table+["label”

line = "\t".join(head)+"\n"
save df f.write(line)
for refseq 1n 1ndex table:

cur 1 += 1
label = "-1"

cds path = "%(1ndex table[refseq]]
1f os.path.exists(cds path):

continue
cds_table = utils.getSeqTable(cds_path
1¥ len(cds_table)==0:

print(cds_path)




__1nit_ (self, model name, optimal label,test raf
elf.model name = model name
.model = svm.SVC()
.optimal label = optimal label
.optimal model =
.mean =

= self.loadSeedPool()
= test rate
model save_path = ‘optimal,
.param = {
ernel’': ["rbf","poly","sigmoid"],
[1, 5, 1@, 20, 4@, 88,120],
[6, ©.00EG1, ©.001, 6.1, 1, 10]

.scoring = {
_rule"

= 6294

.optimal_seed =

.model pgrid = GridSearchCV(self.model, self.

refit="my rule”,

saveOptimalModel(self,optimal data):
with open(self.model_save path, 'wb")




current_dir=3{pwd)

input_dir="%{current_dir}/input
gutput_dir="%#{current_dir} / output”
rm f{output_dir}/

input_file in "$#{input_dir}"/*

filename=%(basename "%[input_file}")

output_file="%{output_dir}/5{filename’

colabfold _batch "${input_file}" "%{output_file}"

o i

L H{input_file} RHY2 M, FRUT f{output_file],




import os,re
import threading

code num(pdb file):
f = open("name_code.tsv", "w")
index = 1
for pdb in pdb_file:
m = re.search("(.
gene_id = ""
1f m:

gene id = m.group(1)
line = "&s\tH%d\t%s\n"%(gene id, index, pdb)
f.write(line)
index += 1

get pdb(path=".,/"):
return os.listdir(path)

exec usglign(pdbl, pdb2):

command = "usalign outfmt 2"%(pdbl, pdb2)
return os.popen(command).read()




cds table = utils.getSeqTable(cds path)
1f len(cds_table)==08:

print(cds_path)

continue

tmp = (refseq, cds_table, label)

table = ccodonCount(cds table, ccodon table,
print("\r[%d/%d]"%(cur_1, len(index table)),e
freq list = list(table.values())

freq _list = list(map(str,freq list))

tmp = [refseq]+freq list+[label]

line = "\t".join(tmp)+"\n"

save _df f.write(line)




self.i1sstandard:

self.isstandard =
return (Xx-self.mean)/self.var**a.5

loadSeedPool(self):

f = open("seed po

ool = f.readlines()

pool = [i1nt(seed.replace("\n","")) T« 1n pool]

return pool

\ "

paramOptimal(self,x,y)

L

std x = self.standard(x)
x train, x test, y train, y test = sklearn.model selection.t

print("> Start to train and optimalize model......
res_grid = self.model_grid.fit(x_train, y_train)

erid_record = res_grid.cv_results_

bast index = res prid.best index



save_table(path, head, table):

f_ = open(path, "w")

L = len(table)

line = ""+"\t"+"\t".join(head)+"\n"
f .write(line)
for 1 in (L

line = "¥%=\t"%(head[1])+"\t".Jjoin(table[i])+"\n"
f _.write(line)

rename_files(dir):
files = get pdb(dir)
if re.search("unrelaxed ",files[@8]):
return
new_files = [re.sub(" {1, }unrelaxed_.+","",file)+".pdb"
for i,j in zip(files, new_files):
command = "rename %s\ "%(dir, 1, J)
print(command)
0s.system(command)

main():

work_dir = "pdb_pool”

ref _dir = "ref_pdb”

tag = "Alo”

ref pdb = get _pdb(ref _dir)
canl_pdb = get pdb(work dir)
pdb pool = ref pdb + cani pdb
code num(pdb pool)

L = len(pdb pool)

L ref = len(ref pdb)




model.fit(x_train,y train)

seed_pred model.predict(x_test)

eed report = classification report(y test,
_score = seed report[self.optimal label]["+1
_score_list.append(fl_score)

prant(“\r Y,end="")

print{"\riks\tis\ "%(cur_i,seed,f1_

pd.DataFrame({"see
seed df.sort value
eed df.shape[d]
length//2
= seed df.iloc[median i,0]
seed df.i1loc[median_1,1]
' cptiaml f1 "%(optimal seed, optimal f1

. - n 1 , avearge f1 ‘%(seed df|["f1" ].m
.optimal seed = optimal seed
n optimal seed

1ModelTest(self,x,y,best _param,best seed):




range
for 3 in range(i,L):
1f 1==7]:
dis table[i][j] = "1"
continue
pdb_pool[1]
pdb_pool[]]
i<L_ref:
work dir 1 ref_dir
work dir 1 work dir
if j<L ref:
work_dir_2 = ref_dir
else:
work dir_2 = work_dir
= exec_usglign(work dir 1+"/"+f1, work_dir
tml = parse_ TM(out, 2)
tm2 = parse TM(out, 3)
dis table[i][]] str(tml)
dis_table[]][1] str{tml)
print("\r[%d/ "%(index, L*L/2),end="")
index += 1
save_table("result pdb %s total.txt"%(tag), pdb_pool,
print(dis table)




my 16 = (122 .]

blast_threshold = €.15

struct threshold = &.8

head df read.csv( i .1 ,5Bp )

df struct = read.r '-.,'I.-"i_ p 2EP=  FOW. NaMesS = 1)

df _blast read.csy("df id .csv”,sepe”, "  header F)

df blast = (df blast-min{df blast))/(max{d+ blast)-min(df blast))

row = dim(df struct)[1]

col dim{df struct)[2]

df mat as.matrix{dt struct|[1:row,1:col])
colnames(df _mat) = row.names(dF_mat)
colnames{df blast) = row.names({df mat)

roW. names(dt+ blast) = roWd.names|(d+ mat)

o
color=colorRampPalette(«
p = pheatmap(df _mat,
border color
cluster_rows
cluster_cols
nethod cluster,sep='

main = paste( .

clustering mett entraol

cellwidth = 18, cellheipht = 18,

colar ol nr




optimal_param = self.paramOptimal(x,y)

best param index = optimal param["“grid'
best_param = optimal_param[“grid” ][ “"params”
print("> Model param optimization complete™)
sleep(3)

print(”> Best param 1s"”,best param)

sleep(3)

print("> Start to optimal seec
sleep(3)

best seed = self.optimalSeed(x,y,best param)
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