sgRNA1 sgRNA2 sgRNA3

== Non-mutation (4 colonies)

W

Mixed mutations (20 colonies)

= Biallelic mutations (8 colonies, shown below)

sgRNA1_c1, c2, and c3 LoF, pooled for BxPC-3_TLR4X°

LA

Allele1: ACCAGAAGCTGGGAG
Allele2: ACCAGAAAAGCTGGG

N o
- N
(2]
(o]
(2]
-
(2]
(2]
>
(2]
(2]
-
>
-
(2]
-
(2]

Allele 1: (A) del
Originalseq: ACCAGAAAIGCTGGGAGCCCTGCGTGGAGGTATGTGGC
A PAM
Allele 2: (A) ins

sgRNA3 c3,c4,and c10 LoF, pooled for BxPC-3_TLR4X°

/\/\/\/\ M\/\ AV \Mm\A /\(\A /\!\A/\/\ /\/

Allele 1: CCCCTGAAGGCATTTAGGCAGCTATAGCTTCTTCAGTTTCCCAGAACTGCAGGTGCT
Allele2: CCCCTGTAGGCAGCTATAGCTTCTTCAGTTTCCCAGAACTGCAGGTGCTGGATTTAT

Allele 2: (AGGCATT) del

Originalseq: CCCCTGAGGCATTITAGGCAGCTATAGCTTCTTCAGTTTCCCAGAACTGCAGGTGCT
PAM A
Allele 1: (A) ins

sgRNA3_c6 Function unknown, not used

P s AANAY L ASAAAAARAARA A e A

Allele 1: CCCCTGCATTTAGGCAGCTATAGCTTCTTCAGTTTCCCAGAACTGCAGGTGCTGGATT
Allele2: CCCCTGAACATTTAGGCAGCTATAGCTTCTTCAGTTTCCCAGAACTGCATGTGCTGGA

Allele 1: (AGG) del

Originalseq: CCCCTGAGGCATTTAGGCAGCTATAGCTTCTTCAGTTTCCCAGAACTGCAGGTGCTGGA
PAM
Allele 2: (AA) ins + (AGG) del

sgRNA3_c9 LoF, Pooled for BxPC-3_TLR4K®

AV AN AR A A AAAA

Allele 1: CCCCTGAAGGCATTTAGGCAGCTATAGCTTCTTCAGTTTCCCAGAACTGCAGGTGCTG
Allele 2: CCCCTGAGCATTTAGGCAGCTATAGCTTCTTCAGTTTCCCAGAACTGCAGGTGCTGGA

?Allele 2: (AG) del + (A) ins

Original seq: CCCCTGFGCATTTAGGCAGCTATAGCTTCTTCAGTTTCCCAGAACTGCAGGTGCTG
PAM

Allele 1: (A) ins

Supplementary Figure S1. Eight single clones with biallelic mutations in the TLR4 gene were obtained. (A) A
total of thirty-two single colonies were picked after BxPC-3 cells were transfected with TLR4 sgRNA1, sgRNA2,
or sgRNA3, which have either non-mutation, or mixed mutations, or biallelic mutations. (B) Sanger sequencing
results of eight single clones with biallelic mutations. Dash line indicates 3 bp upstream of protospacer adjacent
motif (PAM) site. LoF = loss-of-function; del = deletion; ins = insertion.



* Stop Codon

Allele 1: (A) del Allele 2: (A) ins

1 MMSASRLAGT LIPAMAFLSC VRPEAGSPAW RWFLILLINA WS*ISTKSPT 1 MMSASRLAGT LIPAMAFLSC VRPEKLGALR GGGS*YYLSM HGAEFLONPR
51 TSPSQPRTWI *ALIP*GI*A AIASSVSQNC RCWIYPGVKS RQLKMGHIRA 51 QPPLLNQEPG PEL*SPEAFR QL*LLQFPRT AGAGFIQV*N PDN*RWGISE
101 *ATSLP*Y*Q ETPSRV*PWE PFLDYQVYRS WWLWRQI*HL *RTSPLDISK 101 PKPPLYLNID RKPHPEFSPG SLFWIIKFIE AGGCGDKSSI SRELPHWISQ
151 L*KNLMWLTI LSNLSNYLSI FLI*PI*STW TFPATRFKVF IAQTCGFYIK 151 NFERT*CGSQ SYPIFQIT*V FF*SDQSRAL GPFQQQDSKY LLHRLAGSTS
201 CPYSISL*TC P*TL*TLSNQ VHLKKLGFIS *L*EIILIV* M**KLVFKVW 201 NAPTQSLFRP VPEPYELYPT RCI*RN*AS* ADFKK*F**F KCNENLYSRS
251 LV*KSIVWFW ENLEMKETWK SLTNLL*RAC AI*PLKNSD* HT*TTTSMIL 251 GRI*K*RKLG KV*QICSRGP VQFDH*RIPI SILRLLPR*Y
301 LTYLIV*QMF LHFPW*V*LL KG*KTFLIIS DGNI*N*LTV NLDSFPH*NS 301 Y*LI*LFDKC FFIFPGECDY *KGKRLFL*F RMATFRIS*L *IWIVSHIET
351 NLSKGLLSLP TKVGMLFQKL IYQALSF*IS VEMA*VSKVA VLKVILGQPA 351 QISQKAYFHF QQRWECFFRS *STKP*VSRS Q*KWLEFQRL LFSK*FWDNQ
401 *SI*I*ASMV LLP*VQISWA *NN*NIWISS IPI*NK*VSF QYSYHSETSF 401 PKVFRSELQW CYYHEFKLLG LRTTRTSGFP AFQFEINE*V FSIPITQKPH
451 TLTIFLILTPE LL P LA ILSRKTSFQI SSQS*ET*PS 451 LP*| 2 C! QWL NGW QFFPGKLPSR YLHRAEKLDL
501 WISLSVNWSS CLQQHLTHSP VFRY*I*ATT TSFHWIRFLI SV*TPSRFLI 501 PGPLSVSTGA VVSNSI*LTL QSSGTKYEPQ QLLFIGYVSL *VSELPPGS*
551 TVSIT**LPK NRNYSIFQVV *LS*ILLRMT LLVLVNIRVS CNGSRTRGSS 551 LQSQSHNDFQ KIGITAFSK* SSFLKSYSE* LCLYL*TPEF PAMDQGPEAA
601 WWKLNEWNVQ HLQISRACLC *V*ISPVR*I RPSLVCRSSV CL*YLL*QFW 601 LGGS*TNGMC NTFR*AGHAC AEFEYHLSDE *DHHWCVGPQ CACSICCSSS
651 SISSIFT*CF LLAA*SMVEV KTSMMPLLST QARMRTG*GM S**RI*KKGC 651 GL*VLFSPDA SCWLHKVW*R *KHL*CLCYL LKPG*GLGKE *ASKEFRRRG
701 LHFSSAFTTE TLFPVWPLLP TSSMKVSIKA ER*LLWCPST SSRAAGVSLN 701 ASISALPSLQ RLYSRCGHCC QHHP*RFP*K PKGDCCGVPA LHPEPLVYL*
751 MRLLRPGSF* AVVLVSSSLS CRRWRRPCSG SRWSCTAFSA GILIWSGRTIV 751 I*DCSDLAVS EQSCWYHLHC PAEGGEDPAQ AAGGAVPPSQ QEHLPGVGGQ
801 SWGGTSSGDD SEkPC'HVNB GIQKEQWVQD AIGRKQHLS 801 CPGARHLLET TQKSPAGW*I MESRRNSGYR MQLAGSNIYL

Allele 1: (A) ins Allele 2: (AGGCATT) del

1 MMSASRLAGT LIPAMAFLSC VRPESWEPCV EVVPNITYQC MELNFYKIPD A 2 LIPAMAFLSC VREE. V__EVVPNITYQC MELNFYKIPD
51 NLPFSTKNLD LSFNPLKAFR QL*LLQFPRT AGAGFIQV*N PDN*RWGISE 51 NLPFSTKNLD LSFNPL*AAI ASSVSQNCRC WIYPGVKSRQ LKMGHIRA*A
101 PKPPLYLNID RKPHPEFSPG SLFWTIKFTE AGGCGDKSSI SRELPHWTSQ 101 TSLP*Y*QET PSRV*PWEPF LDYQVYRSWW LWRQI*HL*R TSPLDISKL*
151 NFERT*CGSQ SYPIFQIT*V FF*SDQSRAL GPFQQQDSKY LLHRLAGSTS 151 KNLMWLTILS NLSNYLSIFL I*PI*STWIF PATRFKVFIA QTCGFYIKCP
201 NAPTQSLFRP VPEPYELYPT RCI*RN*AS* ADFKK*F**F KCNENLYSRS 201 YSISL*TCP* TL*TLSNQVH LKKLGFIS*L *EIILIV#*M* *KLVFKVWLV
251 GWFRSPSFGS GRI*K*RKLG KV*QICSRGP VQFDH*RIPI SILRLLPR*Y 251 *KSIVWFWEN LEMKETWKSL TNLL*RACAI +*PLKNSD*HT *TTTSMILLT
301 Y*LI*LFDKC FFIFPGECDY *KGKRLFL*F RMATFRIS*L *IWIVSHIET 301 YLIV*QMFLH FPW*V*LLKG *KTFLIISDG NI*N*LTVNL DSFPH*NSNL
351 QISQKAYFHF QQRWECFFRS *STKP*VSRS Q*KWLEFQRL LFSK*FWDNQ 351 SKGLLSLPTK VGMLFQKLIY QALSF*ISVE MA*VSKVAVL KVILGQPA*S
401 LOW CYYHEFKLLG LRTTRTSGFP AFQFETNE*V FSIPITQKPH 401 TI*I*ASMVLL P*VQTSWA*N N*NIWISSIP I*NK*VSFQY SYHSETSFTL
451 LP*HFSYSHQ SCFQWHLQOWL VQSRSLENGW QFFPGKLPSR YLHRAEKLDL 451 TFLILTPELL PV LAIL SRKTSFQISS QS*ET*PSWT
501 PGPLSVSTGA VVSNSI*LTL QSSGTKYEPQ QLLFIGYVSL *VSELPPGS* 501 SL L QQHLTHSPVF RY*I*ATTTS FHWIRFLISV *TPSRFLITV
551 L KTGTTAFSK* SSFLKSYSE* LCLYL*TPEF PAMDQGPEAA 551 SIT**LPKNR NYSIFQVV*L S*ILLRMTLL VLVNTRVSCN GSRTRGSSWW
601 LGGS*TNGMC NTFR*AGHAC AEFEYHLSDE *DHHWCVGPQ CACSICC. 601 KLNEWNVQHL QISRACLC*V *ISPVR*IRP SLVCRSSVCL *YLL*QFWSI
651 GL*VLFSPDA SCWLHKVW*R *KHL*CLCYL LKPG*GLGKE *ASKEFRRRG 651 SSIFT*CFLL AA*SMVEVKT SMMPLLSTQA RMRTG*GMS* *RI*KKGCLH
701 ASISALPSLQ RLYSRCGHCC QHHP*RFP*K PKGDCCGVPA LHPEPLVYL* 701 FSSAFTTETL FPVWPLLPTS SMKVSIKAER *LLWCPSTSS RAAGVSLNMR
751 I*DCSDLAVS EQSCWYHLHC PAEGGEDPAQ AAGGAVPPSQ QEHLPGVGGQ 751 LLRPGSF*AV VLVSSSLSCR RWRRPCSGSR WSCTAFSAGT LTWSGRTVSW
801 CPGAAHLLET TQKSPAGW*I MESRRNSGYR MQLAGSNIYL 801 GGTSSGDDSE KPCWMVNHGI QKEQWVQDAI GRKQHLS

Allele 1: (AGG) del Allele 2: (AA) ins + (AGG) del

1 MMSASRLAGT LIPAMAFLSC VRPESWEPCV EVVPNITYQC MELNFYKIPD 1 MMSASRLAGT LIPAMAFLSC VRPESWEPCV EVVPNITYQC MELNFYKIPD
51 NLPFSTKNLD LSFNPLHLGS YSFFSFPELQ VLDLSRCEIQ TIEDGAYQSL 51 NLPFSTKNLD LSFNPLNI*A AIASSVSQNC RCWIYPGVKS RQLKMGHIRA
101 SHLSTLILTG NPIQSLALGA FSGLSSLQKL VAVETNLASL ENFPIGHLKT 101 *ATSLP*Y*Q ETPSRV*PWE PFLDYQVYRS WWLWRQI*HL *RTSPLDISK
151 LKELNVAHNL IQSFKLPEYF SNLINLEHLD LSSNKIQSIY CTDLRVLHQM 151 L*KNLMWLTI LSNLSNYLSI FLI*PI*STW TFPATRFKVF IAQTCGFYIK
201 PLLNLSLDLS LNPMNFIQPG AFKEIRLHKL TLRNNFDSLK VMKTCIQGLA 201 CPYSISL*TC P*TL*TLSNQ VHLKKLGFIS *L*EIILIV* M**KLVFKVW
251 GLEVHRLVLG EFRNEGNLEK FDKSALEGLC NLTIEEFRLA YLDYYLDDII 251 LV*KSIVWFW ENLEMKETWK SLTNLL*RAC AI*PLKNSD* HT*TTTSMIL|
301 DLFNCLINVS SFSLVSVIIE RVKDFSYNFG WQHLELVNCK FGQFPTLKLK 301 LTYLIV*QMF LHFPW*V*LL KG*KTFLIIS DGNI*N*LTV NLDSFPH*NS
351 SLKRLTFISN KGGNAFSEVD LPSLEFLDLS RNGLSFKGCC SQSDFGTTSL 351 NLSKGLLSLP TKVGMLFQKL IYQALSF*IS VEMA*VSKVA VLKVILGQPA
401 KYLDLSFNGV ITMSSNFLGL EQLEHLDFQH SNLKQMSEFS VI'LSLRN'LI\'I 401 *SI*I*ASMV LLP*VQTSWA *NN*NIWISS IPI*NK*VSF QYSYHSETSF
451 LDISHTHTRV AFNGIFNGLS SLEVLKMAGN SFQENFLPDI FTELRNLTFL 451 TLTFLILTPE LLSMASSMAC PVSKS*KWLA ILSRKTSFQI SSQS*ET*PS
501 DLSQCQLEQL SPTAFNSLSS LQVLNMSHNN FFSLDTFPYK CLNSLQVLDY 501 WISLSVNWSS CLQQHLTHSP VFRY*I*ATT TSFHWIRFLI SV*TPSRFLI
551 SLNHIMTSKK QELQHFPSSL AFLNLTQNDF ACTCEHQSFL QWIKDQRQLL 551 TVSIT**LPK NRNYSIFQVV *LS*ILLRMT LLVLVNIRVS CNGSRTRGSS
601 VEVERMECAT PSDKQGMPVL SLNITCOMNK TIIGVSVLSV LVVSVVAVLV 601 WWKLNEWNVQ HLQISRACLC *V*ISPVR*I RPSLVCRSSV CL*YLL*QFW
651 YKFYFHLMLL AGCIKYGRGE NIYDAFVIYS SQDEDWVRNE LVKNLEEGVP 651 SISSIFT*CF LLAA*SMVEV KTSMMPLLST QARMRTG*GM S**RI*KKGC
701 PFQLCLHYRD FIPGVAIAAN II KVIVVVSQHF IQSRWCIFEY 701 LHFSSAFITE TLFPVWPLLP TSSMKVSIKA ER*LLWCPST SSI N
751 EIAQTWQFLS SRAGIIFIVL QKVEKTLLRQ QVELYRLLSR NTYLEWEDSV 751 MRLLRPGSF* AVVLVSSSLS CRRI G SRWSCTAFSA GTLIWSGRIV
801 LGRHIFWRRL RKALLDGKSW NPEGTVGTGC NWQEATSI* 801 SWGGTSSGDD SEKPCWMVNH GIQKEQWVQD AIGRKQHLS

Allele 1: (A) ins Allele 2: (AG) del + (A) ins

1 MMSASRLAGT LIPAMAFLSC VRPESWEPCV EVVPNITYQC MELNFYKIPD 1 MMSASRLAGT LIPAMAFLSC VRPESWEPCV EVVPNITYQC MELNFYKIPD
51 NLPFSTKNLD LSFNPLKAFR QL*LLQFPRT AGAGFIQV*N PDN*RWGISE 51 NLPFSTKNLD LSFNPLSI*A AIASSVSQNC RCWIYPGVKS RQLKMGHIRA
101 PKPPLYLNID RKPHPEFSPG SLFWIIKFTE AGGCGDKSSI SRELPHWISQ 101 *ATSLP*Y*Q ETPSRV*PWE PFLDYQVYRS WWLWRQI*HL *RTSPLDISK
151 NFERT*CGSQ SYPIFQIT*V FF*SDQSRAL GPFQQQDSKY LLHRLAGSTS 151 L*KNLMWLTI LSNLSNYLSI FLI*PI*STW TFPATRFKVF IAQTCGFYIK
201 NAPTQSLFRP VPEPYELYPT RCI*RN*AS* ADFKK*F**F KCNENLYSRS 201 CPYSISL*TC P*TL*TLSNQ VHLKKLGFIS *L*EIILIV* M**KLVFKVW
251 GRI*K*RKLG KV*QICSRGP VQFDH*RIPI SILRLLPR*Y 251 LV*KSIVWFW ENLEMKETWK SLTNLL*RAC AI*PLKNSD* HT*TITTSMIL
301 Y*LI*LFDKC FFIFPGECDY *KGKRLFL*F RMATFRIS*L *IWIVSHIET 301 LTYLIV*QMF LHFPW*V*LL KG*KTFLIIS DGNI*N*LIV NLDSFPH*NS
351 QISQKAYFHF QQRWECFFRS *STKP*VSRS Q*KWLEFQRL LFSK*FWDNQ 351 NLSKGLLSLP TKVGMLFQKL IYQALSF*IS VEMA*VSKVA VLKVILGQPA
401 PKVFRSELQW CYYHEFKLLG LRTTRTSGFP AFQFETNE*V FSIPITQKPH 401 *SI*I*ASMV LLP*VQTSWA *NN*NIWISS IPI*NK*VSF QYSYHSETSF
451 LP*HFSYSHQ SCFQWHLQWL VQSRSLENGW QFFPGKLPSR YLHRAEKLDL 451 TLTFLILTPE LL PVSKS*KWLA ILSRKTSFQI SSQS*ET*PS
501 PGPLSVSTGA VVSNSI*LTL QSSGTKYEPQ QLLFIGYVSL *VSELPPGS* 501 WISLSVNWSS CLQQHLTHSP VFRY*I*ATT TSFHWIRFLI SV*TPSRFLI
551 LQSQSHNDFQ KTGTTAFSK* SSFLKSYSE* LCLYL*TPEF PAMDQGPEAA 551 TVSIT**LPK NRNYSIFQVV *LS*ILLRMT LLVLVNTRVS CNGSRTRGSS
601 LGGS*TNGMC NTFR*AGHAC AEFEYHLSDE *DHHWCVGPQ CACSICCSSS 601 WWKLNEWNVQ HLQISRACLC *V*ISPVR*I RPSLVCRSSV CL*YLL*QFW
651 GL*VLFSPDA SCWLHKVW*R *KHL*CLCYL LKPG*GLGKE *ASKEFRRRG 651 SISSIFT*CF LLAA*SMVEV KTSMMPLLST QARMRIG*GM S**RI*KKGC
701 ASISALPSLQ RLYSRCGHCC QHHP*RFP*K PKGDCCGVPA LHPEPLVYL* 701 LHFSSAFTTE TLFPVWPLLP TSSMKVSIKA ER*LLWCPST SSRAAGVSLN
751 I*DCSDLAVS EQSCWYHLHC PAEGGEDPAQ AAGGAVPPSQ QEHLPGVGGQ 751 MRLLRPGSF* AVVLVSSSLS SG SRWSCTAFSA GTLIWSGRIV
801 CPGAAHLLET TQKSPAGW*I MESRRNSGYR MQLAGSNIYL 801 SWGGTSSGDD SEKPCWMVNH GIQKEQWVQD AIGRKQHLS|

Supplementary Figure S2. Prediction of amino acid sequences of the eight single clones with biallelic mutations
in the TLR4 gene using Vector NTI software. Highlighted parts show stop codon (denoted by asterisk *) caused
by the mutations. In sgRNA3_c6, the AGG deletion in allele 1 resulted in one amino acid deletion of TLR4 rather
than premature translation termination. del = deletion; ins = insertion.
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Supplementary Figure S3.

for 6 hr.
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rPAUF does not impact cell surface PD-L1 expression, but increases PD-L1
expression in cytoplasm, of pancreatic cancer cells. And PD-L1 expression in cells with higher basal surface PD-
L1 expression (BxPC-3>>Panc-1), is more sensitive to TLR4 activity change. Flow cytometry showed cell surface
PD-L1 expression in (A) Panc-1_Mock and Panc-1_TLR4OE cells, and in (B) BxPC-3_NTC and BxPC-3_TLR4KO
cells, after the cells were treated by 0, 0.1, or 3 ug/mL of rPAUF for 24 hr, and in (C) Panc-1_Mock and Panc-
1_TLR4OE cells after cells were treated by 0, 1, or 5 pg/mL of LPS for 24 hr. mRNA expression of PD-L1 in (D)
BxPC-3 and (E) Panc-1 cells, after the cells were treated by rPAUF (0, 0.1, or 3 pg/mL) or LPS (0, 1, or 5 ug/mL)



